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o Tlpunoxenue 1. AHHOTaIMs paboyeii MpOrpamMMeI

o Tlpunoxenue 2. TexHOMOrMK U GOPMBI 00yUEHUS
o IIpunoxenuve 3. ®OH/BI OLIEHOYHBIX CPE/ICTB



1. OE/IN OCBOEHUSA TNCIIAIT/IMHBI
Le/bio 0CBOEHUS IUCIUILTAHEI SAB/AETCS (DOPMUPOBAHHUE C/IEYIONINX KOMITETEHI[HI:

OIIK-11 — CriocobeH BLIABAATL €CTECTBEHHOHAYUHYI0 CYIIHOCTH Tpo0OmeM, BO3HHKAWOIIUX B XOfie
npodeccoHaNbHON [iesTeNIbHOCTH, TMPUB/IeKaTh AJIs1 UX pelleHus (U3MKo-MareMaTHuecKuil anmnapar ¥ COBpeMeHHbIe
KOMIIbIOTEPHBIE TEXHOIOTUN

IMK-8.1 — Cniocoben npumensite CAD/CAE TeXHOMIOTWUY MPYU MO/IeIMPOBAaHUY TTOBe/IeHUsI 37IeMEHTOB MeXaHUueCKUX
CUCTeM, HEOOXOAWMOM /IS PellleHHsI IPOU3BO/ICTBEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX 3aau

@dOopMHUPOBAHUIO KOMITETEHIIUHN CITy>KUT JOCTIKEHHe CIIeIyIOIIUX pe3yibTaToB 00pa3oBaHus:
OIIK-11

3HAHUA:

TUIBI (U3UUECKUX TIPOLIECCOB, TIPUBOJSALIMX K ypaBHEHUSIM MaTeMaThueCKo GU3UKY;

KaaccruKalys 3a/jad MaTeMaTH4eCcKod (DU3WKY 1o THIaM ypaBHeHWH (rumepOosmueckue, mapabosmyeckue,
ITUNTAYECKHE);

KnaccuuKalys 3a7ad MareMaTvueckod ¢GM3MKM 0 BHJAM JIONOJHUTENbHBIX YCA0BMM (33zaua Koy,
rpaHUYHbIe 33/jaukl);

TUIIbI TPAHUUHBIX YC/IOBHH Pa3/MUHBIX 3aJa4 MaTeMaTHueckon pU3nKy;

TIpYMeHeHre KIacCU(QUKAL[MK 3a/lau MaTeMaTHuecKoi (HU3UKHU 10 TUITy YPaBHEHWN W BHZAM JOTIOTHUTETbHBIX
yCAOBUM 11 BbIOOpa MeTo[a pelleHHs KOHKPeTHBIX 33/ad, B T.Y. C MCIIO/b30BaHUEM  CIlellaTu3UpPOBaHHbBIX
MareMaruuecKrx rnaketoB (Haripumep, MATHCAD);

TOCTPOEHUE OCHOBHBIX COOTHOLLIEHWUM /11 UMC/IEHHOTO pellleHusl 3afiau (MeTof, KOHeUHBIX pa3sHOCTel, MeToj
KOHEYHBIX 3/1eMEHTOB);

Ba)XHOCTH TIOHMMaHUsI M3yueHe TeOpeTUUeCKNX OCHOB ypaBHEHUN MaTeMaThuyeckon (pU3uKy;

YMeHust:

BBIBO/Ia YPaBHEHMs (CHCTeMbl ypaBHEHHH ) KOHKPEeTHBIX (Pr31deCKHX MPOL{eCCOB;

orpefiesieHle BHJA [OMOJHUTENBHBIX YC/IOBUM (HaualbHBIX M TPaHMYHBIX) U (OPM M WX MareMaTHuecKas
(hopmynupoBKa;

OlleHKa rpaHuL] MPUMEeHUMOCTH TI0/yueHHOM MaTeMaTHyueCKoi Mozie/ld pealbHOMY (hH3HUeCcKoMy IpoLieccy;

HABbIKU:

aHa/IM3 KOHKPeTHBIX pa3jiMuHble (r3nueckux MpoLeCcCOB M MOCTPOeHHe WX MaTeMaTHueCcKHUX Mogesel (cuctem
ypaBHEeHHUH, HauaslbHble Y TPaHUYHBIE YC/IOBUS);

aQHA/TUTUYeCKOTO PeIIeHus MPOCTeNIINX 3a/jau MaTeMaThdeCckou (hH3UKH.

ITK-8.1

3HAHUA:

TIpUMeHeHre KacCU(UKaLMM 3a/iau MaTreMaTHueckoil (U3UKKU 10 TUITy YpaBHEHWH W BHZaM JOIOTHUTE/TbHBIX
yCAOBUM /11 BbIOOpa MeTo[a pellleHHs KOHKPeTHBIX 33/ad, B T.Y. C MCII0/b30BaHUEM  CIlelldalTu3UpPOBaHHbBIX
MareMaruueckrx rakeros (Haripumep, MATHCAD, ANSYS u T.1.);

MIOCTPOEHHe OCHOBHBIX COOTHOLLIEHHUM [JIs1 YMCeHHOro pellleHHs 3afad (MeToJ KOHEUHBIX pa3sHOCTel, MeTof
KOHEUHBIX 3/IEMEeHTOB);

aHa/u3 MoJIyyeHHbIX (B T.U. UUC/IEHHbIMU MeTOo/laMH) pellieHunH;

Ba)KHOCTU TIOHUMaHUsI M3y4yeHHe TeopeTUUeCKUX OCHOB ypaBHEHUI MaTeMaTHueCKoi (pU3UKUY;;

HABBIKU:

aHa/IM3 KOHKPETHBIX pa3uyHble (r3nuecKuX MpOLiecCOB U MOCTPOeHHe UX MaTreMaTHdecKuX Mogesiell (cucrem
ypaBHEHMH, HaualbHbIe ¥ TPaHUYHbIEe YCJIOBHUS).



2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucrunmuaa YPABHEHUA MATEMATUYECKOMN ®U3WKMU siBnisieTcsl AUCLUIIMHON 06s3aTe/IbHOM
yactu 6/10Ka 1 nporpammsbl MOAroTOBKY 110 Haripasienuto 15.03.03 IIpukaadHast MexaHuka.

Copep)xaHue AUCLUIVIVHGI SIB/IsIeTCS JioruueckuM rnpogospkenrem aucuumuiid: BBICIITAST MATEMATHUKA,
OU3NKA, TEOPETUYECKASI MEXAHUKA.

CopepkaHue [UCLIMIVIMHBL SIBASIETCS OCHOBOM st ocBoeHus paucuuiuivH: JUHAMMWKA MAIIINH,
MATEMATUYECKUWE N1 KOMIIBIOTEPHBIE MOJE/IN ITPOYHOCTHN 1 MEXAHUKWU PA3PYHIEHWS],
OCHOBBI TEPMONHAMUWKHN B MEXAHUKE CIIJIOIIHBIX CPE/.

Hpe,E[BElpI/ITeJH)HI)IE KOMIIETEeHLINH, C(bOpMI/IpOBaHHbIe y 06yqa}ou_1er0Cﬂ A0 HadadJ/ila u3ydyeHus NqUCLHUIIINHBILL

¢ OIIK-1 — CrniocobeH NMpUMeHATh €CTeCTBEHHOHAYYHbIE U O0IIeNH)KeHepHbBIe 3HAaHMUSI, METOLI MaTeMaTHUe CKOTO
aHa/iM3a ¥ MOZle/IMpOBaHMs B NIPo(eCcCHOoHaNbHON esTeIbHOCTH

¢ OIIK-11 — Crioco6eH BBISIBISITh €CTECTBEHHOHAYUHYO CYIIIHOCTh MPo06JieM, BO3HUKAIOIUX B XOfie
nipodeccrOHabHOM JiesITeNIbHOCTH, TIPUBJIEKATh [/l UX pelleHus (pu3nKo-MaTeMaTHueCKuil amnrapar v
COBpeMeHHble KOMITbIOTepHbIE TeXHOJI0TUH



3. CTPYKTYPA N1 COJEPXXAHUE AVCHUIIVINHBI

OO0111ast TPYAI0EMKOCTh JUCIUILIMHBI COCTaBJISeT 7 3.e., 252 u.

3.1. Copepixanue (AMAAKTHKA) AUCHUILTHHBI
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Pa3pen 1. 3apaun, np KYyp MareMaTH4YeCcKOH (pu3nKH.
HauanbHble M KpaeBble ycaoBus.Merop xapakTepucTuk. Metop @yphe pemeHus
KpaeBbIX 3aia4. YPEIBHEHI/IE MaJIbIX TOMEePeUHBIX KOIIEGHHI/II‘//I CTPYHBI. ypaBHEHI/lE MasbIX
TIPOAOJIbHBIX KO/IEﬁaH]/II\//I YHpyroro CTep>xKHs. ypaBHEHl/lE TEIIOTIPOBOAHOCTH CTEPXKHSA.
HOHEpeqHLIE KU]'leGaHl/lﬂ GaJ'IKI/I. ypaBHeHl/Ie MaJIbIX TOIMepeyHbIX KD}'IEGBHPIﬁ MEMﬁpaHLI.
3 5 ‘YpaBHeHHe TeT/IoNpPoOBOAHOCTH. 3-X MepHBIH c/Tydaii. Hava/bHble ¥ KpaeBble YC/IOBHSI. 108 4 2 2 104 40 40
Turisl KpaeBbIX yC/I0BUiA. [TocTaHOBKa KpaeBbIX 3a/jau. CyIJHOCTb METO/]a XapaKTepUCTHK.
Peruenue 3azaun Ko J/1s 0JHOMEPHOT0 BOTHOBOTO ypaBHeHusi. @opmyra [lanambepa.
CyuHoctb Metoga Pypbe. CobcTBeHHbIe QYHKLMU U COOCTBEHHbIe 3HaueHusl. OCHOBHbIE
CBoiicTBa COOCTBEHHBIX (YHKLMIA M cOBCTBEHHBIX 3HaYeHHH. [IpuMeHeHne MeTozia Dypbe
K pellIeHMI0 KpaeBbIX 3a/a4y /UTMITUYeCKOro TrIla.
Bcero 3a 5 cemecTp 108 4 2 2 104 40 40
Paspen 2. Heo0xopumble CBeJjeHHs U3 00LMX YHC/IEHHBIX MeTOA0B. 3ajaun Kowm gis
00bIKHOBEHHBIX Au(depeHIHaTBbHBIX ypaBHeHHH. [ToHsTHe 06 OmMOKax BHIYUCIEHHI.
3 6 YucnenHoe Auddepennyposanye. OfHomarossle MeToAsl. Metop Oitnepa.Metozs! Pyrre- 72 4 2 2 68 30 30
Kyrra. Metogp! Diinepa u Pynre-KyTra A/1s1 ciucteM 00ObIKHOBEHHBIX A bepeHIraIbHbIX
ypaBHeHHUi. YCTOWUMBOCTb UMC/IEHHBIX METOZO0B. XKeCcTKie ypaBHeHus.
Pa3pen 3. Kp 3agaun. Yuc MeTO/bI pellleHHs1 ypaBHeHH B YaCTHBIX
NMPOHU3BOJHBIX. MGTOA KOHEeUYHbIX pa?HOCTEﬁ Anst JIMHEeIHBIX KpaeBbIX 3azia4. OLIEHK&
OI.I.H/IGKI/I yceueHHs MeTOZla KOHEUHbBIX paBHOCTEﬁ AN lH/IHEf/’IHbIX Ba,ELa‘{.KpaEBLIE 3a4aun.
Pemrenne cucTeM THHeHHBIX AnddepeHIanbHEIX ypaBHeH . MeToab! KOIOKaliH,
By6HDBa—FaﬂepKHHa W MeTOo/| HAaUMEeHBbLINX KBaApaTOB.CpaBHeHI/Ie MeTOJ OB KOHEUHBIX
pasHoCTel, Ko/toKaluy, By6GHoBa-T'ajiepkiiHa U MeTo/] HaMMeHBIINX KBaJpaToB. MeTop,
3 6 Putna. ITocTpoeHue YnCIEHHOTO pellieHUst Ha OCHOBe BapUALMOHHBIX 72 4 2 2 68 30 30
(hopMyIMpPOBOK. ATIIPOKCUMALIUS CIUTaliHaMK (MeTOJ|, KOHEUHBIX 371eMeHTOB). Unc/ieHHoe
pelleHHe CHCTeM JIMHEHHbIX ¢ depeHInanbHbIX YpaBHeHHH. YpaBHeHHs
rapabo/iMuecKoro TUra. YpaBHeHust runepbosMueckoro TUra. YpaBHeHusl 3/UTUITHYECKOTO
TUra (ZByMepHble YpaBHeHHs! TEOPUH YIIPYrocTH). Yuc/IieHHOe pellieHre MeTO/0M
KOHEeUYHbIX pa3HOCTEﬁ Y MeTO/I0M KOHEUYHBIX 3/IEeMEeHTOB. Bapuauuoﬂnme MeTo/
MOCTPOEHHS KOHEUHBIX 3/IEMEHTOB [I/1s1 3aia4 TeOPHH YIIPYTOCTH.
Bcero 3a 6 cemecTp 144 8 4 4 136 60 60
Bcero no aucyuninae 252 12 6 6 240 100 100
3.2. AyAMTOpHBII MPaKTHKYM
N Oo0BeMm,
o
W Homep 1 HauMeHOBaHue pa3jesia JUCLUIIIMHbI Tema npakTU4eCKOro 3aHATUSA aya.
4acoB
Pazgen 1. 3ajauu, npyUBOAALIME K YpaBHEHUSIM MareMaThueCKon .
Perrenue npocreniux 3azau
1  |bu3uku. HauanbHble ¥ KpaeBble yC/I0BUs. MeTo/ XapaKTepUCTHK. MeTonoM DVDbe 2
Metog, @ypbe pellieHHst KpaeBbIX 3aau. a yp
Bcero 3a 5 cemecTp 2
Pa3gen 2. Heobxomumble CBeZIeHUsT U3 OOIINX UAC/IEHHBIX
Pemenue 3agaun Koy metogom
2 |metopo.. 3azaun Koy 11t 0ObIKHOBEHHBIX Pynre-Kyrra 2
nrddepeHLIMATBHBIX YPaBHEHUH. y y
PemieHue 3aiauu mporuba 6aaku
Pazpen 3. KpaeBbie 3ajaun. Ync/ieHHbIE METO/ABI PELLIEeHHS .
3 . MEeTOZI0M KOHEUYHbBIX Pa3HOCTEeN U 2
ypaBHEHU! B YaCTHBIX MPOM3BOJHbIX.
MeTozioM ByOHoBa-T'anepkuHa
Bcero 3a 6 cemecTp 4
3.3. CamocTtonTenpHas pabora crygenta (CPC)
No Homep 1 HauMeHOBaHHe O0bem,
Copepixanue yueGHOro 3aaHus
n/n pa3jea JUCHUIIUHbI 4acoB
Pa3gen 1. 3agauu, npuBogsinre |(CaMoCTOSTeNbHOE YITyOIeHHOe U3yUeHre MaTeprasa o TeMe
1 |k ypaBHeHUsIM "KonebaHusi MeMOpaHbI MPU Pa3/IMUHbIX HauabHbIX U TPAHUYHBIX 22
MaTeMaTuyieCKod (U3MKH. ycaoBusax".
HauarnbHele 1 KpaeBble CamocTosiTe/ibHOE yrybieHHOoe U3yueHre MaTtepyasa o TeMe
2 |ycnoBusi.Metoz "HecranoHapHas TerIonpoBOLHOCTb IIJIaCTUHbI IIPU Pa3/InYHbIX 26
XapakTepucTuK. Metoz, Pypbe |gayanbHBIX ¥ FPAHUYHBIX YCIOBHAX".
PELLIEHIA KPaeBBIX 3a/ad. CaMocTosTe/bHOe YIIy6IeHHOe H3yueHe MaTepHaa 1o TeMe
3 "OmnpefiesieHUe TUTIA/TUIIOB ypaBHeHUs1. OnipesesieHre 06/1acTy 18
(obnacreii) onpeiesieHusT THIA/TUTIOB YPaBHEHUsI.
4 CamocTosiTenbHOE YIy6/ieHHOe H3yueHre MaTepHaa o TeMe 38
6 38721



"Pemienue MetozfioM Pypbe ypaBHeHuit runepboyeckoro Tuma'.
CaMocTosTebHOe yrmybeHHOe U3ydyeHre MaTeprasa 1o TeMe
"Perienre MetozioM Pypbe ypaBHeHHI TapabosiMuecKoro Tuma'.
CaMocTosiTeIbHOe yrimy6ieHHOe U3yUyeHre MaTepraa 1o TeMe
"Pemiennie metogom Pyphe ypaBHEHHH IIUITTHUECKOTO THMA" .
Bcero 3a 5 cemecTp 104
CamocrosiTesibHOE YIyO/ieHHOe W3yueHre MaTeprara o TeMe
5 Pa3zzen 2. Heob6xoqumeble "YucnieHHoe quddepeHiipoBanye. YnucieHHOe UHTerpUpoBaHue. " 34
CBeZieHUsI U3 00X CamocTosTenbHOe yrmybeHHOe H3ydeHre MaTeprasia 10 TeMe
UKMC/IeHHLIX METOZ0B. 3afaun  |"PellleHue crcTeM JIMHeHbIX ypaBHeHUN"
Ko g5t 00bIKHOBEHHBIX CamocTosTebHOe yrmybeHHOe U3ydyeHre MaTeprasa 0 TeMe
6 AHQJ@)EPE{HI/I&HBHHX "Metopn Diinepa. Metogpbi Pynre-Kytra. Metozbi Stinepa u Pynre- 34
YPaBHEHHH. KytTa s cucteM 0OBIKHOBEHHBIX Av(depeHIanbHbIX YPaBHEHUH.
YCTOMUMBOCTH UHC/IEHHBIX MeTO/I0B. JKeCTKue ypaBHeHus "
CamocTosTebHOe yriy6eHHOe H3yUyeHre MaTepyasa o TeMaM:
7 "MeTo/ KOHeUHbIX pa3HocTtel", "Metop ByOHoBa-T'anepkuHa" 1 30
Paspen 3. KpaeBble 3ajaun. "MeTo "
[, HAMEHBIINX KBa/J[paToB".
luCTIeHHbIE METO/bI PeLICHIA C O1eHHOe U3yueHHe MaTepHara 1o TeMe
ypaBHeHHH B YaCTHBIX ,,SIXSTCTOHTEHI’HOE yHy Y p
8 [mpomssoambix. POeHHe YMC/IEHHOTO PellieHHs Ha OCHOBe BAPHALIMOHHBIX 38
(hopMy/upoBOK. ANMpPOKCUMaLUs crilaiiHaMu (MeTo/| KOHEeUHbIX
371eMeHTOB)". MeToz KOHeUHbIX 37IeMeHTOB Ji/Is IByMEPHBIX 3a/iau.
Bcero 3a 6 cemecTp 136

4. ®OPMBI KOHTPO/JIs1 OCBOEHUSA JNCIIAIIVIVHBI

TeKyluii KOHTPOJIb YCIIEBAéMOCTH CTY/IeHTOB MPOBOJUTCS B JMCKPETHbIE BpeMeHHbIe HHTEPBAJIBI B
cnenyromux hpopmax:

JuarHoctuueckas pabora;

OTYET TI0 MPAKTHUECKOMY 3a/[aHHI0;
BOIIPOCHI K 3auery;

BOIIPOCHI K 5K3aMeHY.

IIpome)xyTouHas arrecTanisA IPOBOJUTCS B hopMax:

3aUeT;
9K3aMeH.

5. YYHEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE

TACIHIUTLTHBI

5.1. OcHOBHas JuTepaTypa Mo JUCLUIINHE:

1. . Yucnenusie Metozabl. Mocksa: FOpaiit, 2019, 371. pec.

2. A. A. KoHoHoBa, A. JI. BenkoBa. . YpaBHeHust MaTeMaruueckoid ¢pusuku. CI16.6I'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2019, 66 3K3.

3. A. [I. llonsivuH, B. ®. 3aiines. . HenmyHeliHble ypaBHeHUs1 MaTeMaThueckol ¢usuku. Mocksa: FOpaiiT,

2021, >51. pec.

4. M. O. JlebezneB. . OCHOBBI ypaBHeHul MaTeMatruueckoi ¢pusuku. CI16.: U3a-so BI'TY "BOEHMEX"
uM. [I. @. YctuHoBa, 2022, 27 3K3.
5. M. O. Jlebepnes. . Pelienue 3ajjau MaTeMaTuueckon ¢husuku Ha Mathcad. CIT6.BT'TY "BOEHMEX" um.
L. ®@. YcruHoBa, 2014, 47 5K3.
6. M. O. JlebeneB. . UuceHHbIe METOABI PeLIeHNs YpaBHEHUH MaTeMaTtruueckor ¢pusuku. CI16.6I'TY

"BOEHMEX" um. [1. ®.
7. M. O. Jlebene.. . UuceHHbIE METO/bI PEILIEHHS 3a/ja4 MaTeMaTtiueckor ¢pusvku Ha MathCAD.

YcruHoBa, 2012, 78 3K3.

CII6.BT'TY "BOEHMEX" um. []. ®. YctuHoBa, 2017, 77 3k3.
8. M. O. Jlebene. . PellieHue ByMepHBIX 33/jad METO/IOM KOHEUHBIX 37ieMeHTOB Ha Mathcad. CIT6.BT'TY

"BOEHMEX" um. [I. ®.

YcruHoBa, 2018, 37 3K3.

9. T. B. Mypartoga. . [luddepeHiuansHble ypaBHeHus. Mockea: FOpaiit, 2023, 371. pec.

5.2. JlonosiHMTe/IbHAS IUTepaTypa 10 JUCLIUILIMHE:

He TpeOyeTcs.
5.3. [lepuoanueckyre U3aHuUs:

He TpeOyIoTCS.
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5.4. TlepeueHb pecypcoB UHGOPMALIMOHHO-TeJIEKOMMYHUKALIMOHHOM ceTd "VIHTepHeT", HeOOXOAUMBIX ISt
OCBOEHUSI IUCLIUTIIVHEL, 37IeKTPOHHEIe OMO/IMOTeYHBIE CHCTEMBIL:

1. https://urait.ru/book/obobschennye-resheniya-uravneniy-matematicheskoy-fiziki-496978 — CaskeHkOB
C. A. O60011IeHHBIE pellleHNs YPaBHEHUI MaTeMaTiueCKor (PM3UKU — U3ydaTh OHJIakH. «FOpaiT»;

2. http://library.voenmeh.ru/ — Bubnuoteuno-uzaarenbckuit eHtp BITY "BOEHMEX" um. [1.®.
YcruHoBa — DyHameHTanbHas bubmoreka BI'TY «BOEHMEX» um. [1.®. YcTUHOBA;

3. https://e.lanbook.com/book/157063: YpaBHeHus1 MaTeMaTHueckoi Gpusnku: YuebHoe nmocobue;

4. https://urait.ru/book/metody-matematicheskoy-fiziki-lekcionnyy-kurs-585412 — Ilanun B. B.,
Pagkesuy E. B. MeTozbel MaTeMaTiueckor pU3MKH. JIEKIIMOHHBIN KypC — H3y4aTh OHIaiH. «OpaiiT»;

5. https://e.Janbook.com/book/330740 — 3BC JlaHs;

6. https://e.lanbook.com/book/157063 — 3BC JlaHb.

COBPEMEHHI)IE HpOCl)ECCI/IOHaJ'[beIe 6a3nl JAaHHBIX:

1. https://rusneb.ru — HarjroHansHas s1nektpoHHast 6ubmioreka (HIB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubmioreka «KubepneHnHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcTOBasi anekTpoHHast bubnroreka Poccuiickoro ¢oHza
(byH/aMeHTaIbHBIX UCC/Ie0BaHUH.

WudopmairioHHbIe CrIpaBOYHbIE CHCTEMBI:
1. Texskcriept — H(pOpMaLMOHHBIN TIOpTan TEXHUUECKOTo pery/iupoBaHusi: Hopmel, paBuia, cTaHZapThl
Po;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoit reHepauyu BI'TY "BOEHMEX" um. [I. ®@. YcTHHOBS;
3. http://www.consultant.ru/- Koncynsraatllmtoc- nH$OpMaLMOHHBIN MOPTa PaBOBOM WH(GOPMAIHH.
5.5. IIporpammHoe obecrieueHue:
1. Mathcad 15.

5.6. b opMalioHHbIe TeXHOJIOTHH:

B3auMogeticTBUe ¢ obyuaronumucs nocpeactsom SMOC Moodle BI'TY «kBOEHMEX» um. [1.®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUVE JUCIOUITI/IMHBI

6.1. JleKijnoHHbIE 3aQHATHUSA:

CTIeTIa/I3UPOBaHHbBIe TPpeOOBaHMs 110 060PYZ0BaHNIO OTCYTCTBYIOT; ayJUTOPHS C TI0CA0UHBIMU
MeCTaMH T10 KOJIMYeCTBY CTYZEHTOB; J0CKa.

6.2. IIpakTHUYecKHe 3aHATHA:
1. Mathcad 15.

6.3. IIpouee:

1. pabouee MecTO MpemnoaBaTesIst, OCHAIIEHHOe KOMITLIOTEPOM C ZOCTYIIOM B VIHTepHeT;
2. pabouue MecTa CTYEeHTOB, OCHAll|eHHble KOMITBIOTePaMH C JOCTYIIOM B VIHTepHeT, npejHa3HaueHHbIe
IJ1s1 paboTHI B 27IEKTPOHHOI 00pa30BaTesibHON cpefie.



IIpunoxenne 1
K pabouyeii nporpamMme AHCIMITHHBL
YPABHEHUSI MATEMATUYECKOU ®U3NKN

AnHoTanus pa6oueil mporpamMmsl

Iuciymmaa  YPABHEHUSI MATEMATUUYECKON ®U3UKW  sBisercs  AUCIMATLIAHOMN
o0s13aTesIbHOM yacTH 0/10Ka 1 TporpaMmbl MOATOTOBKM Mo HampaeseHuto 15.03.03 TIpukaadHas mexaHuka.
OuciynivHa peanusyetcs Ha ¢akynbTete H PoOOTOTEXHHWKAa YW HWHHOBALMOHHAsA WHXeHepusi BI'TY
"BOEHMEX" um. [1.®. YctuHoa kadeapoii H3 MexaHuka /jehopMupyemMoro TBepAoro Tefa.

JucnunivHa HaresieHa Ha pOpMUPOBaHUe KOMNemeHyuli:
OIIK-11 CrnocobeH BBISIBISATh €CTECTBEHHOHAYUYHYIO CYIIHOCTh MpPOO/IeM, BO3HHMKAIOIUX B  XOfie
npodeccroHaNbHOM [1esiTeJIbHOCTH, TIPUB/JAEKaTh MJIs1 WX pelleHdsl (DM3MKO-MaTeMaTUuecKUM armapar u
COBpeMeHHble KOMITbIOTepHbIe TeXHOIOTHY;
IMK-8.1 Cmocoben mnpumMensate CAD/CAE TexXHOJOTMW TIpU MOJe/TMPOBAaHWM TIOBEIEHUST 37IEMEHTOB
MeXaHHUUeCKHX CUCTeM, He0OXOAUMOM [/Is pellieHust IPOH3BOACTBEHHBIX MPOEKTHO-KOHCTPYKTOPCKUX 3a/ad.

Cofiep)kaHue [UCLIMIUVIMHBL OXBaThbIBaeT KDY BOIIPOCOB, CBSI3aHHBIX C MaTeMaTUKON (MaTemMaTuKa, Teopus
IuddepeHLIManbHBIX YpaBHeHUN, MH(OpMaTHKa U T.11.), pu3nkoi (PpusnKa, TeopeTHUeCKasi MeXaHHUKa){ CITyKUT
OCHOBOM J/Is1 OCBOEHHWs] TaKMX [UCLIMIUVIMH, KaK JAWHAMHKA MallWH, TeOpusl YIPYroCTH, CTPOMTe/bHast
MeXaHHKa MallllH, YCTOMUMBOCTb MeXaHWYeCKUX CUCTEM U T.II.

ITporpaMMoii AUCLMIIMHEI TTPeYCMOTPEeHBI CJIeyIOle BUABI KOHTPOJIS:

TeKymii KOHTPOJ/Ib YCII€BAeMOCTH CTYZeHTOB TIPOBOAUTCS B AMCKPETHLIE BpeMeHHbIe UHTePBAaJIbI B
crepyronmx Gpopmax:
¢ [UAarHOCTUYeCKas paboTa;
e OTUEeT MO MPAKTUUECKOMY 3a/IaHHIO;
e BOIMPOCHI K 3aUeTy;
*  BOIIPOCHI K 9K3aMEHY.

IIpomexyTouHas arTecTranys poBOJUTCS B (hopMax:
e 3ayeT;
e 5K3aMeH.

Ob6miasi TPyZOeMKOCTb OCBOEHHSI AMCLUIUIMHBI COCTaBsseT 7 3.e., 252 u. IlporpaMmoill AWCLWIUIHHEI

NpelyCMOTPeHB! JIeKLIMOHHBIe 3aHATHs (6 4.), mpakThdeckuwe 3aHsATUs (6 W.), camocTosiTenbHast pabora
crygeHrta (240 u).
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IIpunoxenne 2

K pabouyeii nporpamMme AHCIMITHHBL
YPABHEHUSI MATEMATUYECKOU ®U3NKN

TEXHOJIOTHA 1 ®OPMBbI OBYUYEHUA

PekoMeHanuM M0 0CBOEHHIO JUCHUIUIMHBI /I CTyA€HTa

Tpyz0eMKOCTb OCBOEHHS JUCLIMIUIMHBI COCTaBysieT 252 4., U3 HUX 12 4. ayJUTOPHBIX 3aHATHH, U 240

4., OTBeJ€HHbIX Ha CAMOCTOATEe/IbHYIO pa60Ty CTyA€HTa.

PEKOMEH,E[EIL[I/II/I o pacripefejeHuro y‘{86HOFO BpeéMEHU 110 BHUOaAM CaMOCTOSITETbHOM pa6OTbI u

paszesiaM JUCLIMIUIMHBI TIPUBE/IeHbI B Tab/uLe.

KoHTposib OCBOeHWs AWCLMIUIMHBI TPOM3BOJUTCS B COOTBETCTBUH C Ilono)keHHMeM O TeKyLIeM,
PyOEKHOM KOHTpOJIE YCIIEBAEMOCTH U TPOMEXKYTOUHOH aTTeCTaly 00yUaroImuxcs.

@DopMBI KOHTPOJISI ¥ KPUTEPUH OL|eHUBaHWs MPHBe/IeHbI B MPHJIOKeHNH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI

Pekomenpyemast
JIMTeparypa

‘Tpyr0eMKOCTb,
Jac.

Paszpen 1. 3agaun, npuBoAAIIMe K YPaBHEeHHAM MaTeMaTH4ecKoi ¢usuku. HauanbHble H KpaeBble
ycnoBusi.Metop, xapakTepuctuk. Meton @ypbe pelieHusi KpaeBbIx 3a/ad4.

CaMocTosiTe/IbHOE yrny6ne1—moe H3yyeHue MarepHa’ia o Teme

T. B. Myparosa. .
OuddepentyanbHbie

"Konebanusi MeMOpaHbI TPY pa3IdYHBIX Haua bHBIX U . ; 22
PaHUYHBIX yC/IOBUAX". YPaBHEHUA: Mocksa:
FOpaiit, 2023 (1,2)
c 6 M. O. JlebeneB. . OCHOBEI
C I:aIZ/I(C:)TCé;FOHTEJIbHOE ym1yb/ieHHOe M3yueHre MaTepHasa o TemMe ypaBHeHwii 26
LMOHapHas! TeIUIONPOBOSHOCTh l'IJ'IaCTI/IHlln‘I pH MaTeMaTHUecKoi DH3VKH:
Pa3/IMUHBIX Haua/lbHbIX ¥ TPAHUYHBIX YC/IOBUSX . CII16.: Usg-80 BITY
"BOEHMEX" um. []. ®.
CaMocTosTe/IbHOE yrimybieHHOe U3yUyeHre MaTepraa o TeMe Ycrunoga, 2022 (1-5)
"Omnpe/iesieHre TUTIA/TUTIOB ypaBHeHUs1. Onipesienienre obmactu | M. O. Jlebesies. . Penrenue 18
(obnacreit) orpeziesieHys: TUTA/TUTIOB YPaBHEHUSI. 3aj1la4 MaTeMaTuy4eCKoi
¢u3uku Ha Mathcad:
CII6.BT'TY "BOEHMEX"
CamocrosiTesibHOe yIyOeHHOe H3ydeHre MaTeprasa 110 TeMe |y II. ®. YcruHosa, 2014
"Pemienrie MmetojoM Pyphe ypaBHeHUH rUNepO0IHUeCKOTro (1-8)
Tvna'". CaMoCTOosITeNbHOE YIyO/IeHHOe U3yueHue Matepuanamno| A A, Konosopa, A. JL.
teMme "PerrieHne Metoziom Oyphe ypaBHeHHUH rapaboiueckoro BenkoBa. . YpaBHeHuUsl 38
trna". CaMocTosiTesIbHOE YIUTyO/IeHHOe M3yueHre MaTepyata 1o | varemaTiye CKOi dusuky:
TeMe "PemeHne Metoziom ®ypbe ypaBHeHU S/IMITUYECKOTO | CII6.BI'TY "BOEHMEX"
THIa". M. [1. ®. YcrurHoBa, 2019
(1,2,3,4)
Wroro no pasgeny 1 104
Pa3zpesn 2. Heo0xoauMble cBeJileHHA U3 00IMX YHC/IEHHBIX MeToA0B. 3ajaun Komm 1151 00bIKHOBEHHBIX
nuddepeHHaIbHBIX YPaBHEHHI.
CamocrosiTesibHOE yImyOsieHHOe U3yueHre MaTepHaa 1o TemMe . UncneHHble MeTOABI:
"YucneHHoe nuddepeHtpoBanye. YncieHHoe Mockga: FOpaiit, 2019 34
vHTerpupoBanye.” CaMOCTOsITe/IbHOE YIy0/eHHOe U3yUueHne (1,2,3)
MaTepuasa 1o TeMe "PellleHre cuCTeM JTMHeHHBIX YpaBHeHUN" A. 1. TlonsHuH, B. ©.
CamocTosiTe/ibHOE yIy0/eHHoe U3yueHre MaTtepyasa o TeMe 3aiites. . HesmHeliHble 34
"Mertop D¥inepa. Metoap! Pynre-KyTra. MeToze! Jiinepa u ypaBHeHUs
Pynre-KyTTa fi/18 cricTeM 06bIKHOBEHHBIX AuddepeHIaTbHpX | MAaTeMaTHueCcKor rsmkn:
ypaBHeHHH. YCTOMYMBOCTb YMC/IEHHBIX MeTO/I0B. JKecTKue Mocksa: FOpaiit, 2021 (1-
ypaBHeHus". 3)
M. O. JleGepes. .
UncreHHbIe METOABI
pellleHUsl ypaBHeHUH
MaTeMaTuyiecKoi (PU3UKU:
CII6.BI'TY "BOEHMEX"
uMm. 1. ®. YctuHosa, 2012
(1-3)
M. O. JleGepes. .
UucrieHHble METOAbI
pelleHns 3a/iad
11 38721



MaTeMaTruueckoi Qpusmku
Ha MathCAD: CII6.BI'TY
"BOEHMEX" um. []. ®.
YctuHoBa, 2017 (1-4)

Wroro no pasgeny 2

68

Pa3nen 3. KPBEBBIE 3aa4uM. YucieHHbIE METOAbI pelieHus ypaBHEHI/lﬁ B YdCTHBIX IIPOU3BOAHBIX.

CamocTosiTesIbHOE YIyO/ieHHOe U3yueHre MaTepyara o
TemaMm: ""MeToz KOHeUHbIX pasHocTel", "Metog BybHoBa-
["anepkuHa" 1 "MeTog, HAMMEHBIINX KBaZ|paToB".

CamocTosiTe/ibHOE yriy0OieHHOe U3yueHre Matepyasa o TeMe
"[TocTpoeHue YMC/IeHHOTO PelleHHs] Ha OCHOBe BapHUal[MOHHBIX
(hopMyIMPOBOK. ATIMIPOKCHMALYS CTiJIalHaMU (MeTo/] KOHEeUHBIX
31eMeHTOB)". MeTo/| KOHEeUHBIX 3/IEMEHTOB /ISl IByMepHbBIX
3a7ay.

JIByMepHBIX 3a/lad MeTOZI0M

A. [I. IlonsauH, B. @.
3aiiiieB. . HenvHetiHbie
ypaBHEHUs
MaTeMaTuy4eckoi (pU3UKU:
Mockga: FOpaiirt, 2021 (3-
5)

M. O. Jlebenes. . PertieHne

KOHEUHBIX /IeMeHTOB Ha
Mathcad: CII6.BI'TY

30

"BOEHMEX" um. [I. ®.
YcruHora, 2018 (1-5)
M. O. JleGees. .
YuceHHbIE METO/IbI
pelleHyst 3a/1au
MareMaTruyeCcKol QU3NKu
Ha MathCAD: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHora, 2017 (5-8)
M. O. JleGeges. .
YuceHHbIE METO/IbI
pellleHNs] ypaBHeHUI
MaTeMaTuyveckoi (PU3UKU:
CII6.BT'TY "BOEHMEX"
uMm. 1. ®. YctuHosa, 2012
(4-6)

38

Wroro no pasgeny 3

68

12

38721



Ilpunoxenne 3
K paboueii nporpamMme AHCIMITHHBL
YPABHEHUSI MATEMATUYECKOU ®U3NKN

®OH/J] OHEHOYHBIX CPEJICTB

®DOoH/| OLIEHOUHBIX CPE/ICTB, TO3BOJISIOLIVE OLIEHUTh Pe3y/IbTaThl 00yUeHHs 10 IaHHOU JAUCLIUTIIHHE,
BKJIFOUAIOT B Ce0st:

e [uarHocthyeckas pabora

¢ OTUYeT 10 NMPaKTHYeCKOMY 3a/IaHHIO;
¢ BOMPOCHI K 3a4eTy;

¢ BOINPOCHI K 9K3aMeHY;

* 3ayeT;

e 5K3aMeH.

Kpurepuu orjeHuBaHus

JuarHocruyeckasi pabora
[HuarHocruueckasi pabora mpoBogutcs B popme tecta B SVIOC Moodle:

e [IpY TIPAaBU/ILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTecTaLus;
e TpU TIPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTeCTalys.

OTueT N0 NpaKTUUYECKOMY 3a/[aHUI0
[TpakTHyeckoe 3aZjaHue 5 ceMecTpa NpejCcTaBsieT coboil pelieHe MoCTaB/IeHHON 3a/auu:
. HalycaHve ypaBHeHMs], ONMCBIBAIOILIETO MPOoLiecc
. HalTMCaHWe Ha4ya/IbHbIX ¥ TPAaHUYHBbIX yC]IOBI/Iﬁ
. oTmpefienieHre COOCTBEHHBIX (PYHKLIMI 1 COOCTBEHHBIX 3HAYeHUI
. omipeziesieHue kK03 duirieHTOB psifia Pyphe, YAOBIETBOPSIOIINX Hada/IbHbIM YCJIOBUSIM
. IocTpoeHue rpadMKOB, MOKa3bIBAIOIMX JUHAMUKY M3MeHEeHHs! NCKOMOU (YHKLIMH IO JiIMHe CTePyKHs1/
CTPYHBL.

UG WNR

ITpakTHueckoe 3a/jaHue 6 ceMeCTpa IpeACTaBsieT CO00M pellleHre TOCTABIEHHOH 3a/laul YKa3aHHBIM
YKC/IeHHBIM METO/IOM:

. HarycaHe ypaBHeHHs], ONMChIBAIOLIEro MpoLiecc

. HarMcaHve Haua/lbHBIX U TPAHUUHBIX YC/IOBUH

. HarycaHe OCHOBHBIX BbIpa’KeHUH UKC/IEHHOTO pelleHus 3a/jaunt

. KOPPEKTHPOBKa I7100a/IbHOM CUCTeMbI Ha TPAaHUUHBIEe YCIOBUs 1-T0 pozia

. IoCcTpoeHHe rpadMKOB, MOKa3bIBAIOIIMX JUHAMUKY M3MeHeHHsI UICKOMOU (YHKLIUH IO JJIMHe CTePyKHs1/
CTPYHBI.

UG WN R

Bonpocel K 3auery
1. BeIBoj, ypaBHEHHUsI MaJIbIX MOTIEePeYHbIX KojieOaHuii CTPYHBI.
. BeIBoJ| ypaBHeHUsI MaJlbIX TIPOJOJIBHBIX KOJIeOaHUi CTep)KHSL.
. BbIBoZ| ypaBHeHUsI HeCTalllOHaPHOM TerJIONPOBOAHOCTH CTEPIKHSI.
. BeIBoJ] ypaBHeHUsI MaJlbIX TIOTIEPeYHBIX KoebaHui MeMOpaHBL.
. BbIBozi ypaBHeHUs TpeXMepHOU HeCTalviOHaPHOM TeryIoNPOBOAHOCTH.
. Bu/ibl rpaHUUHBIX YCJIOBUI C IpUMeEpaMH.
. [loHsTHE XapaKTepUCTUKHU.
. XapakTepuctruyeckasi popMa CUCTeMbI 2-X OTlepaTopoB.
. BeiBozi ypaBHenus [I'Anambepa.
0. [okazarenscTBO 1-0¥ U 2-011 J1eMM [IJisi pellieHus 3a7iau Kosie0aHust CTPYHBI Ha MOTYTIPSIMOM.
11. PacnipocTpaHeHue KpaeBoro sddekra.
12. Cytb MeToga ®ypre. [TonydeHre o0Iiero Bya pelieHus A5 3aJa4 TUTepOoIryecKoro TUra.
13. Cytb MeToga Dypre. [TonydyeHue obiriero Buza pelieHus [/ 3aa4 apaboinuecKoro Tyma.
14. OcHOBHBIE CBOWMCTBa COOCTBEHHBIX 3HaueHuH 3azaun [ Typma-JTuyBUIS.
15. Pemienre metozioMm ®@yphe AByMepHBIX 3a/ia4 JIIMITUYECKOrO TUIIA.
16. ITocTpoenue peltieHysi MeTof0M Dyphe 1151 HEOAHOPOHBIX 3aJau TMnepOoIMUYecKoro TUIa.
17. Metop ®yphe A/ pellleHus IByMepHBIX 3a/iau TUTepOoIMiecKoro Tyra.
18. Metop ®Dypwe AJ1s pelieHyst JByMEePHbIX 3a/1a4 apaboM4yecKoro THIa.

OO ULk, WN

ITpumMeph! TeopeTUUeCKUX BOIPOCOB:

1. YkaxkuTe cOOCTBEHHBIE 3HAUEHUs U COOCTBEHHbIE (DYHKIMHU [/ 3a/1auM:
u_tt-u_xx=0

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

2. YKayKATe COOCTBeHHbIe 3HaueHus1 1 COOCTBeHHbIe beHKL[I/II/I AJId 3a/iaun:
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u_t-u_xx=0
u_x (0,£)=0,u_x (1,t)=0

3. Ykaxkute cOOCTBEHHbIe 3HaUeHUsI U COOCTBeHHbIe (DYHKIMU /IS 3a/1aum:
u_xx+u_yy=0

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

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

u(x,)=f_2 (x)

Bonipocsl K 3K3amMeHy

1. OCHOBHBIE BH/IBI OIMOOK BBIUNC/IEHHS.
2. YucnenHoe guddepenipoBanye GyHKIWNA. CXeMbl 1T0/TyueHus BhIPayKeHUH /1S IPOU3BOAHBIX 1-r0
nopsigka GyHKLHHM OHOr0 aprymeHTa. ITopsifioK MOrperHocTeil pa3iMyHbIX CXeM.
3. YucnenHoe muddepeniipoBanye GyHKIWH. [TonydyeHre BRIpaKeHUs /11 IPOU3BOJHON 2-T0 TIOPsiIKa
¢byHKIMU offHOrO aprymMmeHTa. [1opsjoK MOrpemHoCTH.
4. Yucnennoe guddepentypoBanre GyHKuid. CxeMbl MTOTy4YeHuUs! BBIPaXKeHUH [Jis YaCTHBIX MPOX3BOJHBIX 1-
ro rnopsiAika AJist yHKLMY IByX apryMeHTOB. [1opsiIoK MOTpelHocTell pa3/iMuHbIX CXeM.
5. UncnenHoe fuddepennypoBanue dbyHKLu. [ToyyeHue BblpaykeHHUs [j151 YaCTHBIX IIPOM3BOJHbIX 2-T0
ropsiika /151 GyHKLMM JBYX apryMeHToB. I10psi/jOK MOTPeIHOCTH.
6. MeTozbI YMC/IEHHOTO UHTErpupoBaHysl. JJOCTOMHCTBA M HeIOCTaTK! pa3/IMYHbIX MEeTO/I0B.
7. OpHoiaroBsie MeToAbl. MeTon Diiiepa At ogHoro auddepeHIMaIbHOTO YPaBHEHUS U A1 CUcTeMbl Y.
ITopsii0K MOTpeIHoCTH MeToza.
8. OpHotaroBeie Metofbl. Metoaps! Pynre-KyTra s ogHoro auddepeHIaIsHOTO ypaBHeHUS U 7151
cuctemsl J1Y.. [TopsiloK HOrpeLHoCTel METO0B.
9. MHorotmaroBeie Metofbl Afjamca-bamidopra u Ayjamca-Moynrona. [IpernMyiiiecTBa 1 HeIOCTaTKH
MHOTOILIarOBLIX METO/0B T10 CPaBHEHUIO C OJJHOILIATOBBIMH.
10, YCcTOMUMBOCTb UMC/IEHHBIX MeTOJ0B. JKeCTKUe ypaBHeHUsI.
11. MeToz, KOHEUHBIX Pa3HOCTeM /1JIsl IMHEeHHBIX KpaeBbIX 3a/1au.
12. OnjeHka OLIMOKY yceueHHs] METOJA KOHEUHBIX Pa3sHOCTel [i1sl IMHeHHbIX 3aJad.
13. KpaeBsie 3asiaun. Pemienvie crictem MHeNRHBIX A depeHMabHbIX YDaBHEHUH.
14. MeTtopp! Konokauu. [TomyueHre OCHOBHBIX pa3pellatolliiX COOTHOLIeHNH. [I0CTOMHCTBaA U HeJJ0CTaTK!
MeToza.
15. Metop By6HoBa-T'anepkrHa. [TosyueHre 0CHOBHBIX pa3pellaloiiiX COOTHOLeHHH. [JOCTOMHCTBA U
He/l0CTaTK! MeToza.
16. MeTo HaMeHbIINX KBa/[paToB. [lo/TyueHrie OCHOBHBIX pa3periaroix COOTHOeHUH. JJocTonHCTBa 1
He/l0CTaTK! MeToza.
17. Metog, Putija. [TocTpoeHue 4ncieHHOTO pellieHrs Ha OCHOBE BaPHAL[MOHHBIX (HOPMYJTPOBOK.
18. Anrpokcumarus criaitHamy (MeToz, KOHeUHbIX 371eMeHTOB). Uuc/ieHHOe pellieHre CUCTeM JIMHeMHbIX
g depeHLIMaNbHBIX YpaBHEHNH.
19. YpaBHeHus napabonrueckoro Tvra. UncieHHOe pellieHre MeTOJOM KOHeUHBIX pa3HocTel. [TonmyueHve
OCHOBHBIX pa3pellarolix COOTHOILIEHNH.
20. YpaBHeHus1 apaboryeckoro Tura. YucaeHHoe pellieHre MeTO/I0OM KOHEUHBIX 3/1eMeHTOB. TTosydeHue
OCHOBHBIX pa3pellaroliX COOTHOLIEHNH.
21. YpaBHeHus runep6osmdeckoro THra. YncyieHHOe pellieHre MeTOZ0M KOHEeUHBIX pa3HocTeil. ITonyuenue
OCHOBHBIX pa3pellatolliX COOTHOLIEHHH.
22. YpaBHeHus rurepboyeckoro tumna. YncjieHHoe pellieHre MeToioM KOHEeUHBIX 3/IeMeHTOB. [lomyueHre
OCHOBHBIX pa3pellaroiix COOTHOLIeHNH.
23. YpaBHeHHs 3/UIMITAYECKOr0 THMA (JBYMepHble ypaBHeHHs CTaljIOHApHOM TeIIONPOBOJHOCTH).
UucreHHOe pelieHre MeTo[0M KOHeUHbIX pasHocTeil. [TomyueHre OCHOBHBIX Pa3pelaroiX COOTHOIIeHHH.
24. YpaBHeHUs1 3/UTMNTAYECKOr0 TUTA (JBYMepHble ypaBHeHHs! CTaljIOHapHOM TeIIONpPOBOJHOCTH).
UncreHHOe pellleHre MeTO[0M KOHEeYHBIX 371eMeHTOB. [ToryueHre 0CHOBHBIX pa3pellaroliiX COOTHOIIEHNH.
25. BapualMoHHbIe MeTO/, TIOCTPOEeHUsI KOHeUHBIX 3/IEMEHTOB /IS 3a/ia4 Teopuu yripyroctu. [lonyuyenue
OCHOBHBIX pa3pellarolliX COOTHOIIEeHNH [/ BYMePHBIX 33/lad TeOPUU YIIPYTOCTH.

[TpuMepbl TeOpeTHUeCKUX BOIIPOCOB:
1. Kpurepuii yCTOHUHMBOCTH UMC/IEHHOTO PEeIIeH!s] MeTO/IOM TIPOTOHKH.

2. FpaHI/ILIHI:Ie YC/I0BHsI KaKOI'O TUIla dBTOMATUUYE€CKH YUYUTHIBAOTCA IIPU YK C/IEHHOM pelleHrur MeTO40M
KOHEUHBIX 3JIEeMEHTOB C KMCI10/Ib30BAHHMEM BapUaALIMOHHOI'O METOAEI?

3. YcsioBHe coryiacOBaHUs 1Iara 1o BpeMeHH U pa3Mepa CeTKH IMPH pellieHuH HeCTalvoHapHbIX 3aa4
YHC/IeHHBIMU METOAAMH.

3aueT (cemecTp 5)

ITo pesynbraTam ceMecTpa OI[eHHBAETCs 10 Pe3y/IbTaTaM BHITIOJTHEHUs 3a/JaHUM Ha TIPAaKTH4Ye CKUX
3aHATHSX.
CTyzieHT UMeeT MpaBo MoyTyuuTh 3aueT 110 bPC, ecnu He cornaceH, To MOXKeT CAATh 3a4eT B YCTAHOB/IEHHOM
riopsiike.
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O6yuaroremMycst 3a1aeTCsi OJUH TeOpeTHUeCKH BOMPOC.

O1LleHKa «3auTeHo»:

- CUCTeMaTHU3UPOBaHHbIe, ITyOOKYe 1 TTO/THbIe 3HAHUS 110 BCEM pa3/iesiaM AVCLUTUIHHBL, a TaK)Ke 10 OCHOBHBIM
BOIIPOCAM, BBIXOZJSLIMM 3a peiesibl yueOHOM IporpaMmel;

- TOYHOE WCTOMb30BaHWe HAYYHOU TePMHUHOJIOTHH, CUCTEMaTHUeCKH IPaMOTHOe U JIOTUYeCKH MTPaBUIbHOe
V3/I0’KeHHe OTBeTa Ha BOMPOCHI;

- BBIp@)KeHHas1 CIOCOOHOCTE CaMOCTOSITe/TBHO M TBOPUECKH PellaTh CJIOKHEIe IIPo0/ieMbl U HeCTaHjapTHhIe
CUTyaLuy;

- YMeHUe OpUeHTHPOBAThLCS B TEOPUSIX, KOHLIENIUAX 1 HallpaB/IeHUsX JUCLIATIIMHEL ¥ jaBaTb UM
KPUTHUYECKYI0 OL|eHKY, UCTI0/Ib3ysl HayuHble JOCTIKEeHUS APYTUX JAUCLUITINH;

- BBICOKHI YPOBeHb C()OPMUPOBAHHOCTH 3asB/IEHHBIX B paboueli porpaMmMe KOMIIeTEHLIW;

- JOCTaTOYHO TIOJIHbIE ¥ CUCTEMAaTHU3MPOBAHHBIE 3HAHUS TI0 IUCLUTIIVHE;

- YMeHHe OpHMeHTHPOBATLCSI B OCHOBHBIX TEOPHUSIX, KOHLIENL[MSIX U HallpaB/eHUsIX JUCLIMIUIMHBI U jaBaTh UM
KPUTHUYECKYIO OL|eHKY;

- MCIO/b30BaHNe HAYYHOU TePMUHOJIOTMH, JIMHTBUCTUUYECKH U JIOTUUeCKU TIpaBU/IbHOE M3/I0)KeHHe OTBeTa Ha
BOTIPOCHI, YMeHUe [ies1aTb 000CHOBAHHbIE BLIBOJLI;

- BJIa/leHrie UHCTPYMeHTap1eM I10 JUCLUIIMHEe, YMeHKe ero UCI0/b30BaTh B IIOCTAHOBKE W PellleHUH HayUHbIX
U rpodeCCHOHABHBIX 3a7iauy;

- CpeiIHUI YpOoBeHb CHOPMHUPOBAHHOCTH 3asIBJIEHHBIX B paboueli MporpaMme KOMITETEHLIWH.

O11eHKa «He 3auTeHO»:

- (hparmMeHTapHble 3HAHWUS 110 AUCLIAIUIMHE;

- OTKa3 OT OTBeTa (BBIMOIHEHHUS TUCbMEHHOMN paboThI);

- HeyMeHHe UCI0/Ib30BaTh HAyUHYIO TEPMUHOJIOTHIO;

- HaJIMuue TpyObIX OIMOOK;

- HU3KUH YPOBEeHb KY/bTYPbI UCIIO/IHEHUS 3a[,aHNl;

- HU3KUI YPOBeHb CHOPMHUPOBAHHOCTH 3asiBJIEHHBLIX B paboueid porpaMme KOMITETEHIIUH.

Jk3ameH (cemecTp 6)

ITo pe3ynbraTaM cemMecTpa OLleHUBAeTCs 10 pe3y/IbTaTaM BbIIOTHEHUS 3a/laHUi Ha MTPaKTHUe CKUX
3aHATHSX.
CTy[eHT uMeeT NpaBo MOIyYUTh SK3aMeHalMOHHY0 oLeHKy o BPC, eciu He coryiaceH, TO MOXKeT CAaThb
9K3aMeH B YCTaHOBJIEHHOM Iopsizke. O6yuaromeMycst 3a1aeTcs Ba TeOPeTHUeCKUX BOIIPOCA U 3ajava.
Kpurepuy orjeHHBaHUs Ha OUHOM 3K3aMeHe:
3 (yAOBIETBOPUTEJILHO) - PellieHa 3a/ja4ya WK JiaHbl I10JIHbIe OTBeThl Ha 06a TeopeTUUYeCcKUX BOIIPOCa;
4 (xopol1Io) - pelieHa 3afiava v [jaH TIOTHbIA OTBET Ha OJJMH TeOpeTHYeCKHi BOIIPOC;
5 (oT/1MuHO) - pellleHa 3afiaua U JjaHbl TIO/THBIE OTBETHI Ha 00a TeOpeTHYeCKUX BOMpoca.
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Paspen 1. 3apgauun, npuBoasaiye
K ypaBHeHHUSIM Bompocs! k
MaTeMaTH4ecKoi (pu3UKH. 3ayery,

3 5 |HauanbHble 4 KpaeBble 108 | 4 2 2 104 | 40 | 40 Otyert 1o
ycnoBusi.Metop [paKTU4eCKOMY
XapakTepucTuk. Mertoa @ypbe 3a/JaHUI0
pellleHHs1 KpaeBbIX 3aay.

Bcero 3a 5 cemecTp 108 | 4 2 2 104 | 40 | 40

Pa3gen 2. HeoGxoaumbie

CBe/IeHUsI U3 00IUX YMC/IEHHBIX

MeTto/0B. 3ajaun Komm st Orser no

3 6 72 4 2 2 68 | 30 | 30 |mpakTHuUeckomy

00bIKHOBEeHHbBIX
3a/JaHUI0
nuddepeHHATBHBIX
YPaBHEHHIA.
Paszgen 3. KpaeBble 3ajaun. E;igg;;:?

3 | @ |IMCICHHbIE METOABI PEWEHUA | ) | 4 | 5 | 5 | g | 30 | 30 | Oruermo

YPaBHEHHI B YaCTHBIX
TPAKTUYe CKOMY
MPOU3BOJAHBIX.
3a/IaHUI0
Bcero 3a 6 cemecTp 144 | 8 4 4 136 | 60 | 60
Bcero no gucnunivHe 252 | 12 6 6 240 | 100 | 100
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OneHo4HBbIe MaTeprasbl o auciunanae YPABHEHUSI MATEMATUYECKOM ®U3UKHN
OIIK-11 - CnocobeH 6bls16/151Mb ecimecneéeHHOHAyYHY CyWHOCMb NPo0/1eM, 603HUKAIOWUX 6 X00e

npogeccuoHabHOU OesimesbHOCMU, NPUG/AeKAMb 0151 UX peuleHus (pu3uKo-mMamemamuyecKuil annapam
U cogpeMeHHble KOMNbIOMeEpPHble NMexXHO/102UU

Ne 1 TIpouwTaiiTe TEKCT, BEIOEpHUTE NMPAaBU/ILHBIE OTBETHI M 3alTUIINTE apryMeHThI, 000CHOBBIBAIOLIME BHIOOD
OTBETOB

®dopmyra [lanambepa - TOUHOE pellieHye 3a/1auu.
1. cTaLMOHAPHOM TeIUIONPOBOJHOCTH B6eCKOHEUHOT0 CTepPXKHS

2. MaJibIX MOTMIEPEUHbBIX KO/ieOaHni GeCKOHEUHOM CTPYHBI /T MaJibiX MPOAOIBHBIX KoeOaHuit
6eCKOHEUHOTO CTEPIKHS

3. MaJIbIX MPO/O/IbHBIX KOJIeOaHUM 6eCKOHEUHOTO CTePIKHS

4. MasbIX MMOMepeyHbIX KojieOaHui 6eCKOHeUHOH CTPYHBI
Ne 2 TIpoumTaiiTe TEKCT M YCTAHOBUTE ITOCJIEI0BATE/IEHOCTD

Ykakute 1oc/1e10BaTe/IbHOCTDb AeﬁCTBHﬁ TpYU pelieHrny ABYMEPHBIX 3a/1a4 /VIMIITUYEeCKOT'O THIIa.
YPEIBHEHI/IE 1 BCe [OIIO/IHWUTE/IbHbIE YC/IOBUS NU3BeCTHHI.

1. Haiiti $yHKLHO OT APYroro apryMeHTa (OTJIMUHOIO OT apryMeHTa cOOCTBEHHOM (hyHKIMN).

2. Haiitu cobcTBeHHBIe QyHKLMM (KaK YHKLIMM OJHOTO U3 apTyMeHTOB) U COOCTBEeHHbIe 3HaUeHHUsI
3. ¥Y6emuThCs1, UTO ypaBHEHHe U TIapa IPAHUYHBIX YCJIOBUSI OJHOPOZHBI

4. OmnpezenuTh HaualbHbIe yCI0BUS

5. Cocrasuts 3agauy Iltypma-JInyeumnns

6. Onpesie/UTh UCKOMYIO (BYHKIIHMIO

7. OtipefenuTh K03 GULIMeHTH BpeMeHHON (QyHKIMA
Ne 3 TIpoumTaiiTe TEKCT M YCTAHOBUTE ITOCJ/IEI0BATE/IEHOCTD

YKa)KuTe 1ocsie[j0BaTe/TbHOCTD AeWCTBHUM NP peleHnn AnddepeHIaspHOTO ypaBHeHHs 2-T0
TOpsiIKa C TPaHUUHBIMH YCJIOBUSIMH METOZIOM KOHEUHbIX Pa3HOCTeH.

1. Pemnith crcTeMy ypaBHeHWH, OMpe/ie/IuB 3HAUeHUs] UICKOMOUW (DYHKIIMY B y3/1aX CETKU

2. CKOppeKTHPOBAaTh MOYYEHHYIO CUCTEMY Ha FPaHUYHbIE YCIOBUS

3. IpexacraButh ucxogHoe AuddepeHMaTbHOe ypaBHeHYe B BU/le KOHEUHO-PAa3HOCTHOTO BBIPaKeHHUSI.
4. Ha 0bnacTh, B KOTOPOU MIIIETCS PEIIEHNE, HAJIOXKUTh CETKY

5. ChopmrpoBaTh CUCTEMY YpaBHEHUH /ISl OTIpe/iesieHust 3HaueHU MCKOMOU (DYHKI[MM B y3/1aX CEeTKH

Ne 4 TIpouwTaiiTe TeKCT, BEIOepHTe MPaBUILHBIN OTBET U 3allHIINTe apryMeHTHI, 000CHOBBIBAIOIIHE BEIOOD
OTBeTa

[1pu pelieHMM METO/|OM KOHEUHBIX pa3HOCTel oHOMepHOro JuddepeHLMasbHOTO YpaBHeHHs
napabo/IMUeCcKOro THIIA I1ar ¢ UCI0/Ihb30BaHHEM HEeSIBHOTO MeTo/ia 1o BpeMeHH (At) U miar ceTku (Ax)
CBsI3aHBI COOTHOILIEHHEM:

1. At > KxAx/"\2

2. At £ KXAx"2

3. At < KxAx

4. m1ar 1o BpeMeHH! U Il1ar CeTKU He CBs3aHbl COOTHOLIEHHeM YCTOMUMBOCTH

K - k03¢ duUIIMeHT, 3HaUeHHe KOTOPOTO OTPEeIeNIeTCs 3HAUEHUIMU KO3((OHUILIMEeHTOB UCXOHOTO
nrddepeHITMATEHOTO YpaBHEHUS.

Ne 5 TIpouwTaiiTe TEKCT, BEIOEpHUTE MPABUIBLHBIM OTBET U 3aMUILUTE aPTyMeHThI, 000 CHOBBIBAKOLIHE BHIOOD
oTBeTa

[Tpu pelieHMM METO/OM KOHEUHBIX pa3HOCTel ojHoMepHoro Jud@epeHLasbHOTO YpaBHEHUs
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Ne 6

Ne 7

Ne 8

Ne 9

rurnepOOIMUeCKOro THIA AT ¢ UCTO/Ib30BaHUEM HesSIBHOTO MeToia 1o BpeMeHu (At) v mmar cetku (Ax)
CBSI3aHbl COOTHOLLIEHHEM:

1. At = KxAx™2

2. At < KXAxA\2

3. At < KxAx

4. 111ar 1o BpeMEeHHU U IIIar CeTKU He CBS3aHbI COOTHOLIIEHUEM YCTOMUUBOCTH

K - ko3¢ duLpieHT, 3HaUeHre KOTOPOTO OMpeessieTCst 3HAUEHUSIMU K03 PULIMEHTOB UCXOAHOTO
nuddepeHIanbHOTO YPaBHEHUS.

I[TpouwnTaiiTe TEKCT, BEIOEPUTE MPABUIBHLINA OTBET U 3allHUIINTe apryMeHThl, 000CHOBLIBAIOIIME BEIOOD
OTBeTa

[Tpu pereHNK METOOM KOHEUHBIX pa3HOCTel AByMepHOro AvddepeHIaibHOTO ypaBHeHNS
3JUTANITUYECKOro TUIA LIar ¢ UCI0/Ib30BaHNeM HesIBHOTO MeTo/ia 1o BpeMeHH (At) 1 mmar ceTku (Ax)
CBSI3aHBI COOTHOILIEHUEM:

1. At = KxAx"2

2. At < KxAx"\2

3. At < KxAx

4. dyHKUWH, BXoAsmUe B 1Y 3/IMITHUECKOTO THTIA He 3aBUCST OT BpeMeHH

K - ko3¢ durpieHT, 3HaUeHre KOTOPOTO OMpeesisieTCst 3HaUeHUSIMU K03 ULIMEHTOB UCXOAHOTO
nuddepeHIanbHOr0 YPaBHeHMS.

HquHTaﬁTe TEKCT, BLI6epI/ITe MpaBUJIbHbIE OTBETHI U 3dlIUIINTE dPTYMEHTHI, 06OCHOBLIBH}OH_[I/IE BLI60p
OTBETOB

KosdduiieHTs! anmpoKCUMUPYIOLIEro psifia B Metozie bybHoBa-I"afiepkrHa orpeesisiFoTCst UCXO/s U3
1. obecrieueHusi yCIOBHSI OPTOTOHANTBHOCTH 0a3UCHBIX QYHKIWI HEBSI3Ke;

2. obecrieueHUs] MUHMMAJ/IbHOTO 3HAYEeHHs CKAJIIPHOTO MPOM3Be/ieHus 0a3UCHBIX (QYHKIIUN HA HEBSI3KY;
3. obecrieueHUss MaKCMMa/IbHOTO 3HAYEHHs CKaJIIPHOTO MPOW3BeieHus 0a3UCHBIX (PYHKIIMH Ha HEBSI3KY;

4. obecrieyeHust papeHcTBa 0 3HAUEHMsT CKAJISIPHOTO TIPOM3BeIeHUsT Ha3UCHBIX (PYHKLIWI Ha HEBSI3KY.

HpO‘JI/ITaI‘/’ITE TEeKCT, BbI6epI/ITe IMpaBUJIbHbIE OTBETHI U 3alTUIIINTE dPTYMEHTHI, 06OCHOBbIBa}OLL[I/Ie Bbl60p
OTBETOB

MeToy, Diiniepa uucaeHHOro peltieHys fuddepeHLHanbHbIX YpaBHEHUH. ..

1. uMeeT nepBblil NOPSJ0K MO PELIHOCTH

2. SIBJISIETCS yCTOMUMBLIM TI0 3HAUEHHIO KOPHS XapaKTePUCTHUECKOTO YPaBHEHHSI

3. siBisieTcst abCOMIOTHO YCTOMUMBBIM T10 3HAUEHUIO KOPHSI XapaKTePUCTUUYeCKOTO YPaBHEHHsT

4. siBnisieTcst HanboJee TOUHBIM M3 BCeX UMC/IEHHBIX MeTOZIOB pelleHus AuddepeHansHbIX
ypaBHeHHUI

[TpounTaiiTe TEKCT U 3aMULINTE Pa3BePHYThI1 000CHOBAHHBIN OTBET

Ecmu @ ecth cobcTBeHHast PyHKIMs, OTBevaroljasi CoOCTBeHHOMY 3HaueHuo A, T0 u C-® (C —
KOHCTaHTa) -

Ne 10 TTpounTaiiTe TEKCT U 3alUIIIMTE Pa3BePHYThIH 000CHOBAHHBIM OTBET

Kakotii miporjecc (konebaHuii, HeCTal[iOHapHOW TeTIONPOBOJHOCTH, CTAl[MOHAPHOM
TEMJIONPOBOAHOCTH, TIEPEMELIIeHUH TIPU CTaTHUeCKOW Harpy3Ke) U iJisi KAaKOro 00beKTa (CTep)KHS,
TIJIOCKOTO TeJla, 00beMHOT0 TeJla) ONUChIBaeT YpaBHeHNe BUJA

du d du d du

Ne 11 TpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE

YcTaHOBUTE MOPSIIOK MMOTPEITHOCTH AIJIs1 MEeTO/Ia UMC/IEHHOTO OTpe/ie/ieHHst TIPOU3BOHOM:
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Ly =(y(x+h) -y(x))/h

2.y' = (y(x+h) - y(x-h)) / (2*h)
3.y'=(y(x) - y(x-h)) /h

4.y" = (y(x-h) - 2*y(x) + y(x+h)) / b2
A - iepBbIii TOPSAAOK

b - BrOpOI#1 MOpsizok

B - TpeTwmii mopsimok

I' - yeTBepTHIN NOPSJOK
Ne 12 TpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

OYHKLUS 3aBUCUT OT 3-X apryMeHTOB: u(X,y,t). PellieHre ucyercs B IpsIMOYro/ibHOM obsacTt, rie 0 <=
X <= a, 0<= y<=b. ¥YcTaHOBHTE COOTBETCTBHE MEXX/Y BbIP&)KEHHEM U OIpeZie/ieHHeM:

1. u(0,y,t) = Ul(y,1)

2.u(x,y,0) = F1(x,y)

3. u'(x,b,t)=DU(x,t)

4. u(x,0,t)=U2(x,t)

A. HauasibHOe yCJ/ioBHE

B. rpannyHOe ycsioBre 1-ro poga /Jisi BePTHKAIbHON CTOPOHBI 00/1acTH
B. rpannuHoe ycioBue 2-1o poja

I". rpaHnuHOe yciioBUe 1-r0 poja AJisi TOPU30HTaIbHON CTOPOHBI 00/1aCTH

ITK-8.1 - Cnoco6en npumensmb CAD/CAE mexHo/102uu npu MoOeaUpo8aHuU nogedeHus 3/1eMeHmoe
MexaHUuYecKuXx cucimem, Heo6Xo0UMoM 0151 peuieHusl NPoU3800CMEeHHbIX NPOEKIMHO-KOHCMPYKMOPCKUX
3a0au

Ne 1 TlpouuTaiiTe TeKCT U 3alMIINTe pa3BepHYTbIH 000CHOBAHHbIM OTBET
Yron Mex[y KacaTenbHOH K Ipo(uII0 KoseOsIroLelicsi CTPYHBI M CUJI0M HaTsDKeHUs! CTPYHBI paBeH
rPasycoB.
Ne 2 TIpouuTaiiTe TeKCT U yCTAaHOBHUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBHE UHC/IEHHOTO MeTO/|a PellleHus AuddepeHIMaNbHBIX YPaBHEHNH MOpsiIKaM
TIOrPeIIHOCTeH:

1. sIBHBII MeTOZ, Ditiepa

2. HesiBHBIM MeTog, Dilniepa

3. Metog XbroHa

4. Metop Pynre-Kytra

A. 1-1i NOpsSI0K NOTPeLIHOCTH
b. 4-bIii TOPSZOK TIOTPEITHOCTH
B. 2-i1 mopsiioK MOTPerIHoCTH

I". 3-1 MOPSI/JOK MOTPEeIIHOCTH
Ne 3 TIpoumTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

YcraHOBUTE COOTBETCTBUE MeKAY TPUBeJeHHBIMU HIDKe MeTOJaMy YicyIeHHOTo ArddepeHiiupoBanus u
WX MOPsiIKaMU TTOTPeLIHOCTH:

1.

, vy +h) -y
- h
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o Y —h) —2y(x) +yx+h)
y - hg

, y@)—y(kx—h)
Y = h

, yx+h-—ykx—-h
Y 2h

A. epBbIii MOPSIIOK TOTPELIHOCTH
b. BTOpO#i MOPSI0K MOTPeIIHOCTH
B. TpeTuii NopsJ0K NOrpelHoCTH

I". yeTBepTHIN MOPSOK MOTPELTHOCTH
Ne 4 TIpouuTaiiTe TEKCT ¥ yCTAaHOBUTE TOC/IE0BAaTebHOCTD

YkakuTe MOC/IeA0BaTe/IbHOCTE JeHCTBH NP pellieHu OAHOMEPHBIX 3aJau TUrep0OoIryecKoro Tvra.
YpaBHeHHe U BCe [IOTO/THUTE/IbHbIE YCI0BUS U3BECTHBI.

1. OnpefieUTh Ha4aAbHBIE yCIOBUS

2. Y6eauThCs, UTO ypaBHEHHE W TPAHUUHBIE YCIOBUS OHOPOJHEI
3. Haiiti cobcTBeHHbIe GYHKIMUA U COOCTBEHHbBIE 3HAUEHUS

4. Haiity BpeMeHHY10 (pyHKLIMIO

5. Cocrasuts 3agauy HItypma-JInysumis

6. Onpeie/UTh UCKOMYIO (BYHKIIHIO

7. OtipefieTuTh KOG GULIMEHTH BpeMeHHOW (QYHKIMU
Ne 5 TlIpouwTaiiTe TEKCT U YCTAHOBUTE MOC/IEOBATEILHOCTD
YKakuTte Moc/iej0BaTe/IbHOCTh JeHCTBUI MPY PELIeHNH METOOM XapaKTEPUCTUK OAHOPOIHOMN

JBYMepHOM JIMHeHOM 3a/jauu rurepOostiueckoro tumna. McxogHoe ypaBHeHYe U BCe JOTIONMHUTe bHBIE
YCJIOBUS] U3BECTHBI.

1. OnpepennTh ypaBHeHUe XapaKTepUCTUK

2. Onpefenutb XapakTePUCTUKU

3. HpI/IBE‘CTI/I HNCXOAHOE YpaBHEHHE K CUCTEME XdPAKTEPUCTUUYECKOI'O BHUJd

4. OHPE,E[EHI/ITI) COOTBETCTBHUE 3dJdHHBIX AOITOJTHUTE/IbHBIX YCHOBI/Iﬁ XdpaKTepHUCTUKAM

Ne 6 TIpouwrTaiiTe TEKCT, BEIOEpUTE MPABUIBHBIN OTBET U 3alUIINTE apryMeHTHI, 000CHOBBIBAIOLIME BEIOOD
OTBeTa

YT0 MOHMMAETCs Mo7|, TEPMUHOM "'CTpYHA" TIPH BBIBOZE YPaBHEHUI MasIbIX MOTepeuHbIX KosleGaHmi?
1. CTpyHO# Ha3bIBaeTCs TEJIO OFHO, U3MepeHHe KOTOpPOro (/IMHa) MHOTO OOJIbILe JBYX JPYTHX.

2. CTpyHOI1 Ha3bIBaeTCs YIIPyroe TeJjo, MaTepHasl KOTOPOTo MPU PACTSDKEHUU M CXKATHM TTOAUMHSIETCS
3aKkoHy I'yka.

3. CTpyHoOI1 Ha3bIBaeTCsl yIpyrast HUTh, OKa3bIBaOLIjasi COIPOTHUB/IEHNE PaCTsDKEHHUI0, HO He
COTIPOTHBJISIFOLIYFOCS U3THOY, CXKAaTHIO U CIBUTY.
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Ne 7

Ne 8

Ne 9

4. CTpyHOi1 Ha3bIBaeTCs yrpyrast HUTb, OKa3blBarolljasi CONPOTHB/IEHNE PACTSDKEHUIO U CZIBUTY, HO He
COTIPOTUBJISIFOILYIOCS M3rHOY M CKATHIO.

I[TpouwnTaiiTe TEKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3allUIINTe apryMeHTHI, 000CHOBBIBAIOLIIME BEIOOD
OTBeTa

Kakoii miporjecc (koiebaHui, HeCTaliOHapHOW TeTIONPOBOJHOCTH, CTAlJAOHAPHOU TETUIONPOBOJHOCTH,
repeMeIeHui TIPU CTaTUYeCKOM Harpy3Ke) U [ijis Kakoro 00bekTa (CTepKHs, MJI0CKOT0 Teja, 00beMHOT0
TeJia) OTIMCHIBAET ypaBHEHVE BU/iA

ad I du d " du d , du 5 (M) > 0)
—(k—]+—(k—)+=—|k=—])+q=0, >
dxvdxl C dys dyd dz\ dz .

1. HeCTalLMOHAPHOMW TEI/IONPOBOAHOCTH TeJia
2. CTarjOHAPHOM TEIJIOIPOBOAHOCTH Tejia

3. MasbIX MOTepeYHbIX KoseOaHul CTPYHBI

4. MasbIX MPOJOIbHBIX Ko/ieOaHHU CTepsKHs
[TpouuTaiiTe TEKCT U 3aMUIINTE PA3BEPHYThI 000CHOBAaHHBIM OTBET

Omneparop T*, onipezenenHbiit Ha H2, co 3HaueHusMU U3 MHOKecTBa H1 Ha3biBaeTcs
conpsbkeHHbIM oriepatopy T, ecnu fisi Beex f1 <€ H1 v f2 <= H2 cripaBeiiBO PaBeHCTBO

[TpounTaiiTe TEKCT, BEIOEpHTE TIPAaBU/IbHBIN OTBET U 3alMILINTE apryMeHTbI, 000 CHOBBIBAIOLIIVE BEIOOD
oTBeTa

Yro omnpefesisieT MOPsiIOK MOTPELIHOCTH YUCIeHHOTro JuddepeHLMpoBaHMsA?

1. BeIMUMHY OIIMOKY anmpoKCUMALWH;

2. XapakTep 3aBUCMMOCTH IIOIPELIHOCTH OT BeJIMUMHBI 111ara YicaeHHOro AuddepeHIpoBaHUs;
3. MeTo/ BEIOOpA 11Iara YMCIeHHOTO JU(depeHIpoBaHus;

4. KOHKPeTHYIO BeJIMYMHY II1ara YrcaeHHOoro v depeHMPOBaHMs.

Ne 10 ITpouwnTaiiTe TeKCT, BEIOepUTe MTpaBUIbHBIE OTBETHI U 3aITHIINUTe apryMeHThI, 000CHOBBIBAOIIME BEIOOP

OTBETOB

Orbepure Bce BepHbIe 0TBeThl. MOXKHO /11 UCTI0/b30BaTh (hopmyity [Janambepa fijisi pelieHyst 3aiaut O
TIPOJ0/IbHBIX KOJIe0aHUsIX YIIPYToro CTepyKHs AAuHOM L, ecii 0ba ero KoHLa 3aKpernieHbl U
OTCYTCTBYIOT BHEILIHHe Harpy3Ky Ha CTep>KeHb?

1. Her, Tak Kak ¢opmyna lamambepa - 3TO pellieHue 3a[jauu 0 MaJIbIX IMOTMEPEUYHbIX KOIeOaHUsIX
0eCKOHEUHOM CTPYHBIL.

2. [1a, Tak Kak MaJjible TorepeyHble KoyieOaHusl CTPYHBI U MaJible TIPOJOJIBHBIE KoslebaHusl YIpyToro
CTep)KHsI UIMEFOT OfIMH U TOT Ke B[], HO TIPY 3TOM Heo0X0AuMO npeobpa3oBaTh HauaibHbBIE YCIOBUS

3. da, ecnu pacripoCTpaHUTh Ha BCIO OCh X (OT -00 /10 +00) (h)YHKIIMM HauaJbHBIX OTK/IOHEHUN U
CKOPOCTeli CTep>KHs UeTHbIM 00pa3oM ¢ riepuogom 2L

4. 1a, ecyii pacripoCTPaHUTh Ha BCIO OCh X (OT -00 710 +00) (hYHKIMK Haya/IbHbIX OTKJIOHEHHUH U
CKOPOCTEeli CTeP>KHSI HeUeTHbIM 00pa3oMm ¢ epuozom 2L

Ne 11 TIpouwuTaiiTe TeKCT, BEIOepUTe NMPAaBUILHBIE OTBETHI M 3alTUIINTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOD

OTBETOB
YKakuTe Bce BepHbIe YTBEDXKIAEeHU.

Yuc/ieHHBII MeToZ, pelieHUs1 AuddepeHIManbHbIX YpaBHEHHH Oy/ieT CUMTaThCs yCTOMUMBLIM, eC/
1. KOpeHb XapaKTepUCTUYeCKOr0 ypaBHEHHS 110 MOZY/II0 CTPOro MeHblie 1

2. KOpeHb XapaKTepUCTUUEeCKOr0 YpaBHEeHUs TI0 MO/IY/II0 MeHbIIIe UiY paBeH 1

3. KOpeHb XapaKTepUCTHUECKOr0 YpaBHeHUs 00sibilie WK paBeH 0 ¥ MeHbIIIe WK paBeH 1

4. KOpeHb XapaKTepuCTUUeCKOr0 ypaBHEHUS 110 MOAY/II0 CTPOro MeHble 1, HO He paBeH 0

Ne 12 TTpouwnTaiiTe TeKCT, BEIOepHTE MpaBUIbHBIE OTBETHI U 3aITHIINTe apryMeHThI, 000CHOBBIBAOIIME BEIOOD

OTBETOB
Ot6epuTte BCe BepHBIe yTBEPXK/IEHUSI, OTIPe/IesISOIyI0 MeMOpaHy, IpY BBIBO/le YPAaBHEHHST MajTbIX
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ToTiepeyHbIX KoeOaHui MeMOpaHbI.

1. TOHKasl TIJIEHKA, TOJIIMHA KOTOPOM MHOTO MEHBIIIE BYX APYTHX U3MepeHUi
2. TOHKasl [/IeHKa, KOTOpasi COTIIPOTUBJISIETCS PACTSDKEHHUEO

3. TOHKasl I/IeHKa, KOTopasi He COMPOTHBIISIETCS CKATHIO U U3THOY

4. TOHKas M/eHKa, KOTOpadA He COMPOTUBJIACTCA CABUTY
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