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K OCHOBHBIM yessim OCBOCHHUS AUCIUIUIMHBI «Y PaBHEHUSI MaTEMAaTUYECKON (PU3UKN CIey-
€T OTHECTH:

- BOCIIUTAaHUE Y CTYACHTOB O0IIEH MaTeMaTHYeCKOI KylIbTypHbI;

- IPHOOPETEeHNE CTYIEHTAMU HIMPOKOTO Kpyra MareMaTHYECKUX 3HAHUM, yMEHUI U HaBBI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K UHIYKTUBHOMY M JIAYKTUBHOMY MBILUICHUIO HAPSAILY
C pa3BUTHEM MaTEMaTHYECKON UHTYUIINY;

- YMEHUE CTYJACHTAMH pa3BUBaTh HABBIKM CAMOCTOSITEIBHOTO U3y4eHUs Y4€OHON 1 HAy4HOI
JIUTEPATyphl, COJEPKALLEH MAaTEMAaTUYECKUE CBEACHUS U PE3YIbTAThI;

- MOJTrOTOBKY CTYJIEHTOB K JIETEJIbBHOCTH B COOTBETCTBUM C KBAJIM(UKALIMOHHOM Xapakre-
PUCTUKOM OakanaBpa 1o HampaBJICHUIO, B TOM YKciie (OPMUPOBAHUE YMEHHUI HCIOJB30BaTh OCBO-
€HHbIE MaTeMaTHUUECKHUE METO/IbI B MPO(PECCUOHAILHON 1A TEIbHOCTH.

- MOJTrOTOBKY BBICOKOKBaJIU(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHUSAX LU(pO-
BOM TypOyJE€HTHOCTH U BBICOKHX TEXHOJOTHYECKUX PUCKOB COBPEMEHHON IU(PPOBOI SIKOHOMHUKH.

K OCHOBHBIM 3a0auam OCBOEHUS IUCHMIUIMHBI «YpaBHEHMs] MaTeMaTHUeCKON (U3HUKI»
CIIETyeT OTHECTHU:

- OCBOCHME CTYJEHTAMH OCHOBHBIX MOHSTHH, METOJ0B, (POPMHUPYIOMINX OOIIYI0 MaTeMaTH-
YECKYIO MOJAr0TOBKY, HEOOXOIUMYIO Ul YCHEIIHOTO PEeICHHs MPUKIIAAHbIX 3a/1a4;

- (opMupoBaHHE y CTyAeHTa TpebyemMoro Habopa KOMIETEHLUH, COOTBETCTBYIOLIUX €ro
HaIpaBJIEHUIO MTOJATOTOBKU U 00ECTIEUNBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PHIHKE TPYy/a.

OO0yyeHue 1Mo AMCUUIUIMHE «YpaBHEHUS MaTeMaTHUecKON (PM3UKI» HAIpaBlieHO Ha (JOpMUPOBaHHE
y oOydJaromuxcs cieayomux koMmrereHnuii B cootBerctBuu ¢ ®I'OC 13.03.02 (ypoBeHb Oaka-
JaBpuara) 1o HarpasiieHuto moAroToBku 13.03.02 DnekTposHepreTrKa U dJIEKTPOTEXHHUKA, YTBEP-
KIEHHBIM TpukazoM MunoOpHayku Poccunm (B pen. IlpukazoB MwunHoOpHaykm Poccum oT
26.11.2020 N 1456, ot 08.02.2021 N 83, ot 19.07.2022 N 662, ot 27.02.2023 N 208):

Koa n HaumMeHoOBaHue KOMIIETEHIIMIA

I/IHI[I/IKaTOPBI JOCTHKCHHUA KOMIIC-
TCHIUH

OIIK - 3. CmocoOeH MpUMEHSTHh COOTBET-
CTBYIOITUI (DU3UKO - MAaTEMaTUUYECKUMN arlra-
paT, METO/Ibl aHAJIM3a U MOJICTTUPOBAHMS,
TEOPETUYECKOTO M IKCIIEPUMEHTATIBLHOTO HC-
CJIEIOBAHMS MIPU PEIICHUH TPO(HEeCcCHOHAb-
HBIX 3a/1a4

HOIIK-3.1. Ucnions3yeT 0CHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX IUCIUIUINH, METOIbI
anreOpsl 1 MaTEeMaTHYECKOTO aHamu3a, aud-
(bepeHIMaTbHOTO M HHTETPAILHOTO UCUHCIIS-
HUSI, YUCJIICHHBIX METOJIOB; (DU3UUYECKHUE SIB-
JICHUS U 3aKOHBI MEXaHUKH, TCPMOJUHAMUKH,
AJICKTPUYECTBA MAarHETU3Ma, OTITHKH.
HOIIK-3.2. BoInoJHsIEeT aHaanu3 U MOJACIUPO-
BaHHE, TCOPETHYCCKUE U IKCIIEPUMEHTAIIb-
HBIE UCCIICIOBAHUS ITPU PEIICHUH MPOdECcCcH-
OHAJIBHBIX 33J1a4 C MCIOJIb30BAHUEM (DUZHKO-
MaTeMaTUYeCKOro anmnapara.

HOIIK-3.3. [IpumeHsieT MEeTOAbl BBISIBIICHUS
npo0JieM B IEKTPOIHEPTETUUECKOM OTpacIl
C UCIIOJIb30BaHUEM HaBBIKOB aHAJTUTHUYECKOTO
Y SKCIIEPUMEHTAIILHOTO UCCIEA0BaHUS OC-
HOBHBIX (PM3UUYECKHUX 3aKOHOB M TEXHOJIOTH-
YECKUX MPOLIECCOB.

2. MecTo JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl




JlucummimHa OTHOCUTCS K oOsi3arenbHOM uyacTu Onoka bl: Monyns «MaremaTH4ecKue U ecte-
CTBEHHO-Hay4YHbI€ JUCLIUILIUHBD).
JucuuruirHa 6a3upyercst Ha CICAYIOMINX, IPOUICHHBIX TUCIUILTNHAX:

- TuHelHas anredpa;

- MaTeMaTH4YeCKUil aHaIu3;

- muddepeHnnanbHble YpaBHEHHUS U KOMITJICKCHBIN aHAIU3.
JucuumniuHa «YpaBHEHHUsS MaTeMaTH4eCKON (U3MKU» JIOTUYECKU CBSI3aHA C MOCJIETYIOIUMU JHC-
LHUIUTMHAMU:

B obs3amenvhou yacmu:

- OCHOBBI MEXaHUKH;

- MaTeMaTHYEeCKNIl aHaIn3;

- (usuka;

- CONPOTUBJICHUE MATEPHUAJIOB;

- METOJI KOHEYHBIX JIEMEHTOB;

- muddepeHnanbHble YpaBHEHUS U KOMIUIEKCHBIN aHaJIN3;

- AITOPUTMM3ALMUS U IPOrPAMMUPOBAHMUE;

- DJIEKTPOTEXHUKA U DJIEKTPOHUKA;

- TEPMOJIMHAMHKA;

- IPUKJIa/IHAsl TeOpUs KOoJIeOaHH.

B yacmu, popmupyemoii yuacmuuxamu 00pazoeamenbHbix OMHOULEHULL:
- MEXaHHKa KOMIIO3UTHBIX KOHCTPYKIUI;
- CAIIP »1eKTpOHHBIX TPUOOPOB U YCTPOICTB.
B yacmu snekmugHbIX OUCYUNIUn:
- YUCIJICHHBIE METO/IBI;
- JJIEMEHTHI MATEMaTHYECKOT0 MOJEIUPOBaHUS (PU3NYECKUX ITPOLIECCOB.

3. CTpyKTypa M cofep:KaHue AUCHUILTHHBI

OO6mast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3a4eTHBIC enuHUIIbI -108 yacos.

3.1. Buabl yueOHoO# padoThl U TPYA0EMKOCTD

n/n Buj yueoHo# padoThI Koauuecrso CemecTtp 4
4yacos
AyIUTOpHBbIE 3aHATHS 54 54
B ToMm umcne:
Jlekuun 18 18
1.
CeMuHapCKUE/TPAKTUYECKHUE 3aHATHS 36 36
2.
JlabopatopHble 3aHATHS - -
CamocrosiTesbHast padora 54 54
IIpomexxyTouHAsl aTTEeCTALMSA
3K3aM€EH D C)
Hroro 108 108

3.2. TemaTrH4yecKui MJIaH U3yYEeHUS TUCHUIIHHBI

Pa3zmemién B npunosxxenuu 1 k paboueii nporpamme.



3.3. ConaepxaHue pa3aejioB TUCIHNIHHBI

BBenenune
HpeI[MeT, 3a1a4u nu cozlepn(aHHe JOUCIIUITIJIINHBI. OCHOBHLIG STallbl pa3131/1T1/191 JOUCIHHAIIIINHBI. CprK-
Typa Kypca, €ro MCCTO " pOJH) B IIOJAT'OTOBKE CIiI€iaJIMCTa, CBA3b C IIPYFI/IMI/I OUCIIUIIJIINHAMHA.

Pa3nea 1. F'apmonuyeckuii anaams.

Tema 1. Llenp m3ydeHus: paszaena — MOATOTOBKAa HEOOXOJMMOTO MAaTEMaTHYECKOTO ammapara
JUTSI peIIeHUs YpaBHEHUN MaTeMaTu4ecKon (pU3uKu.

[TocTanoBKa OCHOBHOM 3a/laud rapMOHHYECKOTo aHaiu3a. OpTOroHaJIbHOCTh TPUTOHOMETPU-
yeckux (yHkuuid. Paznoxenne B psag @ypre GyHKImiA ¢ mepuogom T = 21 . DopmMyisl KOdPPHIIH-
eHToB @ypne. YcinoBusa Jupuxie. Teopema 0 pa3ioKUMOCTH NEPUOAMYECKUX (YHKIUH B psf
®Oypoe. Pag @ypbe A yeTHBIX U HeYeTHBIX QyHKIUI. Paznoxkenue B pag @ypbe QyHKIUH ¢ po-
M3BOJIBHBIM NepuoAoM. OCOOEHHOCTH Pa3iioKeHHs HENEepPUOJUYECKUX (PYHKIUMN, MOHATHE UX IIe-
puoanyeckoro npojonkeHus. [Ipumenenue psaoB Oypbe U1 perieHus KpaeBbIX 3a/1a4.

Tema 2. O606ménHbIH psig Pypbe. OpTOHOPMUPOBAHHBIE CUCTEMBI (DYHKIINH.

Pa3jen 2. YpaBHeHust MaTeMaTu4eckoi (pU3NKU

Tema 1. OcHoBHBIE TOHATUS U onpeneneHus. Knaccuduxanus nuHedHbIX quddepeHnnaib-
HBIX YPaBHEHHH C YaCTHBIMH MPOM3BOAHBIMU 2-TO mopsiaka. OCHOBHBIE ypaBHEHHSI MaTeMaTH4e-
ckoit pu3uku. [loctaHoBKa KpaeBbIX M HaYalIbHO-KPAEBbIX 3a]a4 JJIsl HUX, UX QU3NYECKHUI CMBICIL.

Tema 2. BbIiBOJ BOJTHOBOTO ypaBHEHHs. PernieHue ogHOPOJAHOTO THNEPOOJMYECKOTO ypaBHE-
HUS C OJTHOPOJHBIMH I'DAaHUYHBIMHU YCIOBHUSIMHU METOJIOM pa3/eleHUs NIEPEMEHHBIX. 3aJa4d O Ma-
JIBIX CBOOOIHBIX KOJIEOAHUSIX CTPYHBI, O MPOIOJIBHBIX KOJIEOAHUSIX CTEPKHS.

Tema 3. PemeHne HEOMHOPOIHOTO TUMEPOOIUUECKOTO YPABHEHHS C OJHOPOJIHBIMH T'PaHHY-
HBIMH YCJIIOBUSIMH METOJIOM Pa3JIOKEHUS MO0 COOCTBEHHBIM (PYHKIUSAM OJHOPOIHOM 3a7auu. 3a1aua
O BBIHY)XJIEHHBIX KOJIEOAHUSX CTPYHBI MPH OTCYTCTBHHM HAYaJbHBIX BO3MYIIECHUN M MPHU HEOJHO-
POJIHBIX HAayalbHBIX YCIOBUAX. Penykuus oOuieil HauaabHO-KpaeBOW 3a/auM JJisi HEOJHOPOIHOTO
rUnepOoIMYEeCKOro YpaBHEHUS K 3a/1au€ C OJTHOPOIHBIMU IPAHUYHBIMU YCIIOBUSMU.

Tema 4. Pemenne oHOPOTHOTO BOJHOBOTO YPaBHEHHsI B KpyroBod o0jacTH. YpaBHEHHE U
¢byukuun beccensa. OcecummeTpuyHbie KoieOaHUs KPYTOBOM MeMOpaHbI.

Tema 5. Pemenus HauanbHO-KpaeBbIX 3a7ad JJisi OJHOPOAHOTO U HEOJHOPOIHOrO mapaboiu-
YECKOI'0 YpaBHEHHUsSI C OJHOPOJHBIMH U HEOJHOPOJHBIMU I'PAaHUYHBIMU ycioBUsIMU. Cilydail cTanu-
OHApHON HEOJHOPOIHOCTH.

Tema 6. [locTaHOoBKa KpaeBbIX 3a1a4 g ypaBHeHus Jlamnaca. @yHaameHTanbHble pelIeHUs
ypaBHenus Jlamnaca. Pemenue 3agaun Jupuxie ans ypaBHenus Jlamnaca B mpsAMOyroJibHOM o0a-
CTH JIJIsl pa3JIMYHBIX BapHUAHTOB I'PAaHUYHBIX YCIOBUH. PellieHne HEOJHOPOIHOTO 3IUNTHYECKOTO
yYpaBHEHUS ¢ OAHOPOJHBIMU I'PAHUYHBIMU yCIOBUAMU. Pemenue 3agaun J(upuxie st ypaBHEHHs
[Tyaccona B mpsiMOYTroJibHOM 00JIaCTH B ABOMHBIX TPUTOHOMETPUUECKHX psanax Dypee.

Tema 7. YpaBuenue ['enpmronbua. Pemenue B kpyroBoi o6mactu. 3amaya Ha COOCTBEHHBIC
3HAQUEHMs C YCIOBHEM MNEPUOIUYHOCTU. burapmonunueckoe ypaBHeHue. Pemenue HaBbe HeoaHo-
POHOTO OUTAPMOHUYECKOTO ypaBHEHUS — 3a/1a4a 00 U3rude mapHUPHO ONIEPTO MIACTHHEI.

3.4. TemaTuka NpakTUHYeCKHUX 3aHATHI MO TUCIUILTHHE
«YpaBHeHHS] MAaTEeMATHYECCKONH (PU3UKI)

Ne Tema 3auaTus

/i

1 Pasznoxxenue B psinm @ypbe YETHBIX U HEUETHBIX MEPUOANYECKUX (PYHKIUN C TepHoa0M
T=2r.




Paznoxenue B pag Oypbe QyHKIMN ¢ TPOU3BOIBHBIM MTEPHUOJIOM.

3 [Tpumenenue psgoB Oypbe K pelIeHUIO KPaeBbIX 3a/a4 /il 0ObIKHOBEHHBIX Auddepen-
LAAJIBHBIX YPAaBHEHUM.

4 KontponsHOe TecTupoBanue 1o psgam Oypse.

5 Pemrenne 3amay 0 Manbix CBOOOIHBIX MOMEPEYHBIX KOJICOAHUSX CTPYHBI KOHEUYHBIX pa3-
MEpOB MPH Pa3TMYHBIX HAYAIbHBIX BO3MYILEHUIX.

6 Pemenue 3a1aun 0 MasbIX CBOOOHBIX MPOJIOJIBHBIX KOJIEOAHUSAX YIIPYTOTO CTEPHKHSI.

7 Pemrenne HEOHOPOTHOTO BOJIHOBOTO YPaBHEHHSI C OJTHOPOIHBIMU TPAHUYHBIMH YCIIO0-

BUSIMH METOJIOM DPAa3JIOKEHUS MO0 COOCTBEHHBIM ()YHKLHUSM TPU PA3IHUYHBIX BHEUTHUX
BO3/ICUCTBUSX.

8 Pemrenue 3a1a4un 0 BEIHY)KICHHBIX KOJIEOAHUSX CTPYHBI C YI€TOM HAYAJIBHBIX BO3MYIIE-
HUW pa3INYHOTO THIIA.

9 KoHnTposnbHast paboTa o ypaBHEHHsIM runepO0JIMYecKoro TUIIaA.

10 | Pemenne HavaIbHO-KpaeBOM 3a/1a4H JJIs1 OJJHOPOIHOTO MapadOIMIECKOTO YPaBHEHHUS C
OJTHOPOTHBIMH I'PAaHUYHBIMU YCIOBUSIMHU METOJIOM pa3JielieHus mepeMeHHbIX. Cirydai
CTallMOHAPHON HEOJHOPOIHOCTH.

11 | Pemenue oJHOPOJHOTO YpaBHEHHUS TEIJIONPOBOJHOCTH CTEPIKHS JJIS CIIydyasi CTaluo-
HapHOU HEOTHOPOJHOCTH.

12 | Pemenne HEOMHOPOIHOTO YPABHEHUS TETLIONPOBOIHOCTH CTEPIKHSI.

13 | KoHTposbHas paboTa 1o ypaBHEHHUSIM MapaboIMIecKOTO THTIA.

14 | Pemenne 3amaun Jupuxmie nis ypaBHeHUs Jlammaca B TpsIMOYTOJIBHOM 00JIaCTH METO-

JIOM pa3JieNIeHUs TIEPEeMEHHBIX ISl pa3HbIX BAPUAHTOB IPAHUYHBIX YCIOBHH.

15 | Pemenne 3amaun upuxmie nias ypaBHeHus Jlammaca B psIMOYTOJIbHOM 00JIaCTH METO-

JIOM pa3/ieIeHus] IEPEMEHHBIX Il Pa3HbIX BAPMAHTOB IPAHUYHBIX YCIOBUH (IIPOJOIIKE-
HUE).

16 | IIpumeHeHue ABOMHBIX TPUTOHOMETPUYECKUX PAJOB K PELICHUIO HEOJAHOPOIHOIO YpaB-
HeHus Jlammaca B mpsiMOYTOJIbHOM 00J1acTH.

17 | OG30pHOE MPAKTUYECKOE 3aHATHE.

18 | KonTpoasHOE TeCTUPOBAHHUE.

4. YueOHO-MeTOAMYEeCKOEe M HH(OPMALIMOHHOE 00ecneyeHne
4.1. HopmaTuHble 10kyMeHTbl H [OCTbI

1. ®I'OC 13.03.02. «DaekTpol’HEpreTUKa M dJIEKTPOTEXHUKA» (ypoBeHb OakanaBpuara). [Ipukas
Muno6pnayku Poccun ot ot 27.02.2023 N 208.

2. AxaneMuueckuil yuyeOHBIH IJIaH 1O HampaBlieHUIO MoAroToBku: 13.03.02 DnekTposHepreTHKa u
aekTpoTexHuka. IIpogune TpaHcmopTHas >JIEKTpPOHMKA M IporpaMMmHpyemas CEHCOpPHUKA.
®opma 00ydyenus — ounasi. 2024.

3. Vka3 Ilpesunenta Poccwuiickoit ®enepanuu ot 01.12.2016 Ne 642 «Crpaterun Hay4HO-
TEXHOJIOTn4YecKoro pazsutus Poccuiickoit @enepannny.

4. Tlpuka3z MunucrepctBa obpa3oBanus U Hayku Poccuiickoit @enepaunn ot 23.08.2017 Ne 816
«O06 yrBepxkaeHuu [lopsaka npuMeHeHNs OpraHu3alUusIMH, OCYIIECTBIISIOIMMU 00pa3oBaTesb-
HYIO JIeSITEIbHOCTh, JEKTPOHHOIO 00y4YeHHUs], AUCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTUI
IIPU peanu3ayu 00pa3oBaTeNbHBIX TPOTPaAMM)».

4.2. ocHOBHAf JIUTEpaTypa

1. bepxo H.A., Munocues B.b., [lymkaps E.A. Kypc MatemaTtuku aiasi TEXHUYECKUX BBICIIMX
y4eOHBIX 3aBeieHuil: YueOHoe nocodue. Yacts 3. M.: MY, 2011. 505 c. 400 k3.

2. Jlecun B.B. YpaBuenus matematuueckoit ¢pusuku: YueOnuk M.: U3n-so «MHDOPA-My, 2017.

240 c.



4.3. nomoJIHMTEJIbHAS JTUTEPATypa

1. Apamanosuu W.I'., Jleeun B.W. YpaBHenus maremarndeckoit ¢puszuku M.: Hayka, 2-e u3a. 1969,
288 c.

2. Koran E.A., Jlonannupia E.A. Psaner @ypee n quddepeHnnanbabie ypaBHEHHS MaTEMaTHIECKON
¢u3uku. YuebHOe mocodue 1Mo AUCHUILTUHE «MaTeMaThka» sl CTYIGHTOB BCEX CIIEHUAIBHO-
CTeW W HANpPaBJICHUN NMOArOTOBKH JUINIOMHUPOBAHHBIX CIIESIHAAIUCTOB M OaKalaBpOB OYHOTO OT-
nenennst. M.,2012. 400 »ks.

3. Unmeun A.M. VYpaBHeHus Marematndeckoil ¢usuku: ydebnoe mocodbme. Puszmarimt, 2009.

http://www.knigafund.ru/books/207365.

. TuxonoB A.H., Camapckuii A.A. YpaBHeHus maremaTrueckoi ¢pusuku. M.: Hayka, 2007.

. bynak b.M., Camapckuii A.A., Tuxonos A.H. CoopHuk 3a/1au 10 MareMaTudeckoi gpusuke (3-e

u3n.). - M.: Hayka, 1979.
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4.4, DaekTpoHHBbIe 00pa3oBaTeIbHbIE PeCypPChl

[IpoBenenue 3aHATUI W aTTECTAIM BO3MOXKHO B JHUCTAHIIMOHHOM (opMare ¢ MPUMEHEHHEM CHU-
cTeMbl quctaHimoHHoro ooydenus: yausepcurera (CIO-LMS) Ha ocHoBe pa3zpaboTanHoro xaden-
poit «MaTteMaTtuka IEeKTPOHHOTO 00pa3oBareabHOTO pecypca (JOP):

VYpaBHEHHUS MaTeMaTHIECKOM https://online.mospolytech.ru/course/view.php?id=3313

bu3uKn

Pazpaborannsrit JOP BkIrOYaeT UTOTOBBIM TECTHI.
[Topsinok mpoBeaeHus pabOT B TUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTACIbHBIMU pacropsi-
YKEHUSIMH TIPOPEKTOPA M0 yueOHOH padboTe W/Wiu IICHTPOM yu4eOHO-METOAMUECKON paObOTHI.

Kaxxnprit ctyneHT oGecniedeH MHIMBHAYAIbHBIM HEOTPAHUYEHHBIM JTOCTYIIOM K DJIEKTPOHHOU OMO-

JINOTCKEC MOCKOBCKOTI'O ITOJIUTEXA

https://online.mospolytech.ru/courselview.php?id=7621&section=1 .

HuT CPHET-PECYPChI BKIIHOYAKOT yqe6Ho-MeToz[quc1<He MaT€pHralibl B 3JICKTPOHHOM BUIAC, IIPCI-

CTaBJIEHHBIE Ha caiite mospolytech.ru B paznene: «LleHTp MaremMaTH4ecKOro 0Opa3oBaHUs

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[lone3Hrie y‘Ie6HO-MCTOILI/I‘IeCKI/Ie u I/IH(I)OpMaLII/IOHHLIe MaTCpHrabl IIPCACTABJICHBI Ha calTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

HepequL pecypcoB I/IH(l)OpMaI_[I/IOHHO-TCHGKOMMYHHKaHHOHHOﬁ CCTU «I/IHTepHeT» JJIA OCBOCHUA

IMCLUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInueH3NOHHOE M CBOOOTHO PacpoCcTpaHsieMoe MPOrpaMMHOe ofecrnedeHue

No| HammenoBanue | Pazpabotumk [10 | HoctymuHocts (u- | Ccwinka Ha Enuneliil peectp
(mpaBooOmnana- LIEH3UOHHOE, CBO- | POCCHMCKHMX MPOrpaMM s
TEJb) 601HO pacnpo- 9BM u B]] (npu Hanm4un)
CTpaHsAEMO€)
1 [Astra Linux | OOO JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540
ACTPA" 36



http://www.knigafund.ru/books/207365
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://exponenta.ru/
http://www.matematikalegko.ru/
http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036

2 | MoiiO¢uc OO0 "HOBBIE JIuueH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAUHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'M" 75

4.6. COBpeMeHHble HpO(l)eCCI/IOHaJ'leble 0a3bl JAHHBIX " I/lH(l)OpMaIII/lOHHble ClipaBo4-
HbI¢ CUCTEMBI

Hepeqeﬂb PECYPCOB CE€ETH I/IHTepHeT, AOCTYIHBIX 1JIfI OCBOCHUA TUCHHUIIIMHBI:

HaumeHoBaHue Cchlika Ha pecypc JIOCTYIHOCTD

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

Hocrtynna B cetn Mn-
TepHET 0e3 orpaHuye-
1305071

https://stackoverflow.co

Stack Overflow m/

Nudopmannonnsie pecypcsl Cetu

Koncynbrantlnioc http:// www.consultant.ru | loctymHo

[Topran ®enepanbHbIX rocynap-
CTBEHHBIX 00pa3oBareabHbIX cTaH- | http://www.fgosvo.ru. JHoctymHO
JAPTOB BBICIIETO 00pa30BaHUs

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanpb https://e.lanbook.com/ HocrynHa B cetn UH-
TepHET O0e3 orpaHuye-

HHUI
IPR Books https://www.iprbookshop | locrymnua B cetu Un-
ru/ TepHET Oe3 orpaHuye-

HHUI

IIpodeccnonanbHbie 6a3bl JAHHBIX

baza qaHHBIX HayYHOU IEKTPOH- http://www.elibrary.ru JoctymnHo
HOM 6ubnuoTeku
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | loctymHo
noJMTeMaTuieckas pedepaTuBHO-
oubnmorpaduueckas u
HaykoMmeTpuueckas (Oubaromerpu-
yeckas) 6a3za JTaHHBIX

5. MaTepI/laJILHO-TeXHI/I‘IeCKOC od0ecrneyeHue AUCHHUIIINHBI

MaTepI/IaJ'ILHO — TeXHUYecKas Oa3a YHUBCPCUTCTA obecrieunBacT MMPOBCACHNUEC BCCX BHUIOB
3aHﬂTHfI, NpeaAyYCMOTPCHHBIX y‘-Ie6HBIM IJIaHOM, U COOTBETCTBYCT ﬂeﬁCTBYIOLHHM CaHUTAapHBIM U
MMPOTUBOIIOXKXAPHBIM IIPpaABUJIAaM U HOPMAaM.


https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.fgosvo.ru/
http://www.elibrary.ru/
http://webofscience.com/

Kadenpa «MaTtemaruka» He pacrojaract COOCTBEHHBIM ayJUTOPHBIM (POHIOM U UCTHOIb3Y-
€T y4eOHBIC ayIMTOPUU U3 00IIero GoH/1a YHUBEPCUTETA.
[Tpu HEOOXOIMMOCTH JUISI IPOBEACHUSI MHTEPAKTUBHBIX NMPAKTUYECKUX 3aHATHUH HCHOJB3Y-
FOTCSI KOMITBIOTEPHBIC KJIACChl YHUBEPCHUTETA.

6. Meroguyeckne peKOMeHAALUT

6.1. Meroauuyeckne peKOMEHIANMY /ISl PenoaaBaTes
10 OPraHu3anuu o0y4eHust

[Ipexxne Bcero, cienyeT 0OpaTUTh BHUMAHUE CTYAEHTOB HA TO, YTO MPAKTUYECKU BECh U3Y-
YaeMbIil UMU MaTepuai SBISETCA JUIl HUX HOBBIM, HE M3y4aBIIMMCS HHU B IIpOrpaMMe CpeaHei
IIKOJIbI, HU B KJIACCMUYECKUX pa3ziesiaX BHICIIEH MaTeMaTUKH Ha rnepBoM Kypce. OJIHAKO OH BIOJIHE
MOXKET OBITh YCHEIIHO U3Y4Y€H, €CJIM CTYIEHThl OyIyT MOoceuiaTh 3aHSTHS, CBOEBPEMEHHO BBIIOJI-
HATH JOMAIIHKUE 33JaHUsl U TOJIb30BaThCA (MIPU HEOOXOIUMOCTH) CUCTEMOMN IUIAHOBBIX KOHCYJbTA-
M1 B TEYEHUE KaXJOr0 CEMECTpa.

Bomenmue B kypc psaasl @ypbe U ypaBHEHUS MaTeMaTUYeCKOM (DU3HKU MPAKTUYECKH UME-
FOT OYEHb IIMPOKOE PaCIpPOCTPAHEHNE JUIsl PEIIEHUs] Pa3HOIO poJia ECTECTBEHHOHAYYHBIX 3aaa4. Mx
OCBOEHHE MOMOXET CTYIEHTaM YCIIEUIHO NMPUMEHSITh HAKOIUICHHbIE 3HAHUS B MPO(deccuoHaTbHOM
NESATENBHOCTH.

Heobxomumo ¢ camoro Haudasia 3aHSITUH pEKOMEHI0BATh CTY/AEHTaM OCHOBHYIO U JIOTIOJIHU-
TEJIBHYIO JIUTEPATYPY, @ B KOHIIE CEMECTPA AATh CIMCOK BOIPOCOB I MOATOTOBKH K IK3AMEHY.

Ha nepBoMm 3aHATHH N0 JUCHUIUIMHE 0053aTENBbHO IPOMH(POPMHUPOBATH CTYIEHTOB O BUAE U
(dopMme MPOMEKYTOUHO aTTecTaluy 10 TUCLMIUIMHE, CPOKax e MPOBEAEHUs, YCIOBUAX JOMYCKA K
IIPOMEXYTOYHOM aTTeCTalluH, IPUMEHIEMBIX BUIaX IPOMEKYTOYHOTO KOHTPOJIS.

Coo0OpaxxeHns: 1 peKOMEHJALMH, IPUBEACHHBIE B I1. 9 paboueil mporpaMMsl JUIsl CTYyI€HTOB,
JOJKHBI OBITh 4ETKO C()OPMYJIMPOBAHBI U U3JIOKEHBI HMEHHO IPENOAaBaTelIeM Ha JIEKIHX, Ipak-
TUYECKUX 3aHATHAX U KOHCYJIbTALUAX.

W3noxxeHne TEOpEeTMYEeCKOro MaTepuana JOJDKHO CONPOBOXKAATHCA HILTIOCTPATUBHBIMU
IpUMEpaMH, TLIATEIbHO OTOOPAHHBIMU IPENOJABATENIEM TaK, YTOOBl TEXHHUUYECKHE TPYIAHOCTH U
BBIKJIA/IKM IIPU PELICHUH 3aJa4l HE OTBJIEKAIM OT IJIABHOIO: OCMBICICHMS UJEU U CYTH IIPUMEHsIE-
MBIX MeTo0B. ClielyeT BCeraa yKasbplBaTh IPUMEPBI IPAKTUYECKOTO IPUMEHEHHSI PACCMOTPEHHBIX
Ha 3aHATUAX YpaBHEHUH U GopMyIl.

[IpakTudeckue 3aHATHSA JOJDKHBI OBITH OPraHM30BaHbI IIPENOJaBaTeNIeM TakKUM 00pa3oM,
4TOOBI OCTAaBAJOCh BpEMsl Ha INEPUOJUYECKOE BBINOJHEHUE CTYJEHTaMU HEOOJbLIONW caMOCTOs-
TeJbHOM paboThl B ayJUTOPUHU JJIsl IPOBEPKU YCBOECHUS M3JI0)KEHHOI'O MaTepHaa.

[IpenonaBatenp, BeAyIUi IPAKTUYECKUE 3aHATHS, JOJDKEH COIIACOBBIBAaTh YU€OHO — TeMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCI0JIb30BaTh €IUHYIO CUCTEMY 0003HaUYEHUH.

[IpenonaBatento cienyer JOOMBATbCS CUCTEMATUYECKOM HENpephIBHON pabOThl CTYIECHTOB
B TEUCHHE CEMECTpa, HEOOXOIMMO BBISBIIATH CUIBHBIX CTYJICHTOB U NMPUBJIEKATh UX K HAYYHOU pa-
00Te, K y4aCTHIO B PasHOr0 poja OJIMMIMAJAX U CTYAEHYECKUX HAyYHO-TEeXHMUYECKHX KOH(epeH-
LUAX U KOHKYpCaX.

CTyneHT JOJKEH OLIYINATh 3aMHTEPECOBAHHOCTD IIPENOJaBaTells B TOCTHKEHUN KOHEYHOTO
pe3yibTara: B MPHOOpeTeHUH OOy4arolMMUCS MPOYHBIX 3HAHWN, YMEHUI M BIaJIeHUs HaKOIUICH-
HOM nH(popmanuen Ui peeHns 3ajad B Npo(ecCHOHaNbHOM AeITeNbHOCTH.

5.1.1. O0pa3oBaTebHbIe TEXHOJIOTHH

[IpoBeneHne 3aHATHI U aTTeCTallMii BOBMOXKHO B JUCTAaHIIMOHHOM (opmare ¢ NMPUMEHEHUEM CH-
CTeMbI TUCTaHIIMOHHOTO 00y4yeHus: ynuBepcuteta (CO-LMS) Ha ocHOBe pa3paboTaHHOTO
kaenpoii «MaremaTuka» 3JIEKTPOHHOTO obOpa3oBaresnbHOro pecypca (30OP) mo BceM paszpenam
nporpammsl (cM. 1. 4.4).
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[Topsimox mpoBeneHUs: pabOT B MUCTAHIIMOHHOM (hopmare yCTaHABIMBACTCS OTACIbHBIMU
pacTopsHKEHUSIME POPEKTOPa MO y4eOHOU pabOTe U/WiTH LIEHTPOM YIeOHO-METOAMYECKON paboOTHI.

6.2. Mertoanueckue yKazaHusi JUIs1 00y4aIOLIHUXCS MO OCBOEHUIO
AUCUMIIHHBI

[IpuMeHeHre KIIACCUYEeCKOTO METOIa PElICHHS JTHHEWHBIX Uu(QepeHIIUaTBHBIX ypaBHEHUN
B YACTHBIX MPOU3BOJHBIX (M3YYCHHE TaKUX YPaBHEHUW BTOPOTO MOPAJKA U COCTABISIET MPEAMET
MaTeMaTH4eCKoW (PU3MKHN) — METO/Ia pa3ieNieHus IEPEMEHHBIX MPE/IoaraeT UCroJib30BaHUE TPH-
TOHOMETpUYECKUX psAaoB Dypbe (OJUHAPHBIX U JBOWHBIX). DTOT pa3zies He H3jarajics CTyJeHTaM
Ha MEPBOM Kypce NpPH M3YUYCHUM JUCHMIUIMHBI «Marematndeckuii anamus». [loatomy usydeHue
Kypca ypaBHEHHM MaTeMaTH4eCKOW (PU3MKM HAUYMHAETCS ¢ OCHOB TapMOHMYECKOTO aHajiu3a — Teo-
pun psnos Oypee.

B sToM paszzpene kypca cienyer oOpaTuTh BHUMAaHUE Ha 3aMeYaTeIbHYI0 0COOEHHOCTh TpH-
TOHOMETPUYECKUX CHHYCOB M KOCHHYCOB — MX OPTOTOHAJIBHOCTH, 3HATH YCIOBHUS Pa3I0KUMOCTH
byakun B psang Pypre, YETKO pa3IuyaTh PAa3jIMYHbIE CIIy4aW Pa3JIOKUMOCTH (YHKIIUHU B Pl
®dypbe B 3aBUCUMOCTU OT BUJa (DYHKIUHU, OT MHTEpBaJia, HA KOTOpOM OHa ompeneneHa. [lonesHo
IIpY 3TOM HAYMHATh C MOCTpOeHUs rpaduka GyHKIUU — TOrAa cpazy OyneT SICHO, SIBJISETCS JIM OHA
YETHOW WJIM HEYETHOW WJIM MPOU3BOJIBLHOTO BUA.

Pazgen maTemaTuku, IOCBSIIICHHBIM YPaBHEHUSM MaTEMaTUUECKOU (DU3HUKH, SBIISETCS Upe3-
BBIYAHO B&KHBIM JUTSI MPUJIOKEHUM, TaK KaK OOJBITUHCTBO (DU3MYECKUX IMPOIECCOB Pa3IMUHOMN
MPUPOIBI MOJICTUPYETCS MMEHHO JIMHEHHbIMU U depeHInaIbHbIMU YPAaBHEHUSIMH B YaCTHBIX
MIPOU3BOIHBIX.

[Ipyn m3ydeHWUM ypaBHEHHUN MaTeMaTWUYeCKOW (PH3WKH CIIeyeT, MpEeXJe BCEro oOpaTUTh
BHUMAaHHUE Ha KIaccuukanuio ypaBHeHu. Bc€ MHOrOOOpa3ue ypaBHeHU MaTeMaTHIECKON (Hu3u-
KM MOXET OBITh Pa3felICHO Ha TPHU Kjlacca. YPaBHEHHS KaXJOTo Kiacca 00JIaaloT OOIUMH CBOM-
CTBaMU pelleHud. B KakaoM U3 3TUX KJIaCCOB €CTh MpOCTeillee ypaBHEHHE, Ha3bIBAEMOE KAHOHU-
yeckum. [IpuHAANEKHOCTh YpaBHEHHUS K TOMY WJIM HHOMY KJaccy OIpEAessieTcsl COOTHOIICHUEM
MeXay KodQPHUIIMEeHTaMU TP CTAPLIUX IPOU3BOIHBIX.

Oco0oe BHUMaHHE HAJ0 OOPATUTH HA NMOCTAHOBKHM HA4YaJIbHO-KpPaeBbIX 3aJa4 JIs
YPAaBHEHHUIl rUNepO0IMIecKoro, napadojuyecKoro THIOB U KpaeBbIX 3a/1a4 JJIs YPaBHEHU
JIMITUYECKOT 0 TUIIA.

JIro6oe muddepeHnnanbHOe ypaBHEHHE MaTEMaTHYeCKOW (U3MKHA HMEET OECUYHCICHHOE
MHOKECTBO perieHuil. [l moyrydeHus: eAMHCTBEHHOTO pEIIeHHs He0OX0AUMO 3aJJaHHE JIOTIOJTHU -
TEJIbHBIX YCIIOBUN, KOTOPbIE MO3BOJSIOT OJHO3HAYHO OMHCATh KOHKPETHBIN (PU3UYECKHil mpoiiecc.
KonudecTBo U BUJ ATHX YCIOBHM 3aBUCAT OT XapakTepa M MOPSJIKa MPOU3BOJHBIX, BXOJISIIUX B
ypaBHEHUE, OT (OpMbI 00JacTH, B KOTOPOW HINETCS PElIEHUE ypaBHEHHS, OT XapakTepa B3auMoO-
JEMCTBHS paccMaTpUBaeMOro Tena (MM Impoliecca B BBIACIEHHOM Telle) C OKpYXKarolen cpeaoid. B
oO11eM ciydae TOTOJHUTEIbHBIMH YCIOBUSMU MOTYT OBITh HAUAIbHbIE U PAHUYHbBIE YCILOBUSL.

HavanpHble ycrmoBHs ONMUCHIBAIOT COCTOSIHME OOBEKTa B HaYalIbHBIH MOMEHT BpeMeHHU. J{is
ypaBHEHUS TUTIEPOOTNYECKOTO THUIA CTABATCS JBa HAYAbHBIX YCIOBHUS COOTBETCTBEHHO BTOPOMY
MOPSAAKY NMPOU3BOJIHON MO BPEMEHH, BXOAIIEH B ypaBHeHHE. OHM XapaKTEpU3YIOT BEJIIUMYUHBI OT-
KIIOHEHHWI U CKOPOCTEH TOYeK 00BheKTa (CTPYHBI, CTEPKHS U Jp.) B HAYaJIbHBI MOMEHT BPEMEHHU.
s ypaBHEHUsI MapaOOJMYEecCKOro TUIA CTaBUTCA OJHO HaudalbHOE YCIOBHE, YTO COOTBETCTBYET
MEePBOMY MOPSAKY MPOU3BOJHON MO BpeMEHH (ecnu MCKoMas (PYHKIHS B YpPaBHEHUU TEIUIOMPO-
BogHOCTH U(X,t) — TemmepaTypa B IPOU3BOJILHOM CCUCHHH CTEPXHsI B JIFOOOH MOMEHT BpeMeHH t, TO
HaYalbHBIM YCIIOBUEM 3aJa€TCsl paclpe/ielieHne TeMIepaTyphl MO UIMHE CTePXKHS B HaYaIbHBIN
MoMeHT BpeMenu t = 0).

I'pannynbIe ycOBUS A7 BOJHOBOTO YpaBHEHHUS (€CIM OHO OIMCBHIBACT, HAIPHUMEp, MOIie-
peuHble KoJeOaHUsI CTPYHBI KOHEUHBIX Pa3MEpPOB) XapaKTEPU3YIOT MOBEACHHE KOHIIOB CTPYHBI B
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nporecce KojeObaHuil ¥ 3aBUCAT OT XapaKTepa UX 3aKperuIeHusl.

JUia ypaBHEHUS TEIJIONPOBOJHOCTU CTEPXHS T'PAaHUYHBIE YCIOBUSI MMEIOT CYIIECTBEHHO
pa3NUYHBIN BUJ B 3aBUCUMOCTH OT XapaKTepa TEII000OMEeHa KOHIIOB CTEPKHS C OKpYKaloIIen cpe-
JOM.

Jlnist ypaBHEHUS! SJUTUITUYECKOTO THIIA, KaK U IS ypaBHEHUs NapaboIMYecKoro THIIa, Tak-
K€ pa3IMyaroT pa3Hble KpaeBble 337a4d B 3aBUCUMOCTHU OT YCJIOBUM Ha KOHTYpE paccMaTpUBaeMou
oOmacTH.

Ilosmomy nocmarnoska 3a0auu mamemamuyeckou Qusuxu exuouaem sadanue ouggepen-
YUATILHO20 YPABHEHUsl 8 YACMHbBIX NPOUIBOOHBLX, ONUCLIBATOWE20 UCCTIedYeMblli NPoYecc, a MmakKice
6 0Owem cayuae epaHudHbIX U HAYATbHBIX YCI08Ul, NO3GONAIOUWUX NOTYUUMb eOUHCMBEHHOE pelle-
Hue.

Ecnu 3a0aua mamemamuueckoi (u3uku nocmaeneHa KOppeKmHo, mo eé peuieHue cyuje-
cmeyem, eOUHCMBEHHO U YCMOUYUBO K MANbIM USMEHEHUSM UCXOOHBIX OAHHBIX.

TpebGoBaHue HeNpepbIBHOW 3aBUCHMOCTH PEIICHHS OT HCXOJHBIX JAHHBIX OOYCIOBJIEHO
TeM, YTO (pU3MUecKHe JaHHBIE, XapaKTEepU3YyIOIlMe HadallbHOE COCTOSTHHE CUCTEMBI, OIPEENISIIOTCS,
KaK IMpaBWJIO, SKCIEPUMEHTAIbHO, U BCETJa C HEKOTOpoi morpemrHocTeio. [loaToMy Heobxonnma
YBEPEHHOCTh B TOM, YTO MaJiasi IIOTPEITHOCTh B MUCXOJHBIX JAHHBIX OyIeT MPUBOIUTH JHIIH K Ma-
JIOM TOTPEUTHOCTH B PEIIeHUH, TO €CTh PElIeHHEe 33/1a4ll He JOJKHO CYIECTBEHHO 3aBUCETh OT I0-
IPEIIHOCTEN N3MEPEHNH.

N3-3a orpannyeHHOCTH 00BbEMa Kypca paccMaTpHUBAIOTCS, B OCHOBHOM, METO]I pa3fesieHus
nepeMeHHBIX Dypbe U ero MoauUKaIys U pelieHus] HeOJHOPOTHBIX YPAaBHEHHA — METOJ pa3-
JIO’)KEHUS N0 COOCTBEHHBIM (PyHKIUAM (0gHOpOoHOM 3amaun). CTyaeHTY Ha/J0 OCMBICIUTH HJECIO
METO/1a pa3JielIeHHs MepeEMEHHbBIX — CBEACHUE 3a1a4ul 11 1uddepeHIInalIbHOTO YpaBHEHUS B YacT-
HBIX MMPOU3BOJIHBIX K MPUHIUIUAIBHO 00Jiee MPOCTOM 3a/aue perieHns] He3aBUCUMBIX IPYT OT Jpy-
ra OOBIKHOBEHHBIX JUHEHHBIX AU(GEpPeHITNATBHBIX YpaBHEHUN (IpHYEeM Ba)KHO, YTO pa3JieiCHUE
MIEPEMEHHBIX POUCXOIUT U B TPaHUYHBIX yclI0BUAX). Hao 0OpaTuTh BHUMaHKE HA €UHCTBO MO/~
X0J1a K PEIIeHUI0 YPaBHEHUI pa3Iu4HOro Tumna. Tak, mpu peleHuu 0JTHOPOIHBIX YPaBHEHUN METO -
JIOM pa3jeeHHs] IEPEeMEHHBIX U ISl TUIePOOINYECKHUX, U IS TapaOOIuYecKUX U JJIs SJUIUIITHYE-
CKUX YpaBHEHHIl Ha IIEpPBOM dTale peuieHrue CBOIUTCS K 3a/1aue Ha COOCTBEHHbIE 3HAUCHHUS (3a/1aue
[rypma-JInyBusmis).

[Ipu penreHun HEOAHOPOIHBIX YPaBHEHUN METOJOM Pa3jOKEHUs M0 COOCTBEHHBIM (DYHK-
UM TaKXKe CHauyaja peliaercs OJHOpPOJHAs KpaeBas 3ajayda, YTo MO3BOJISICT HATH COOCTBEHHBIE
(GyHKIHH, yIOBJIETBOPSIONINE TPAaHUYHBIM yciaoBUsAM. [lo HUM ganee W pacKiIaibIBalOTCS B PSAbI
MCKOMBI€ ()YHKIIMH M MIPaBble YACTH ypaBHEHUI, YTO MPUBOJAUT (IPU PELICHUH BOJHOBOIO YpaBHE-
HUS U YPaBHEHUS TEILIONPOBOJHOCTH) K 3aaade Komu ajas HeoTHOPOJHBIX OOBIKHOBEHHBIX IH(-
(bepeHnaIbHbIX YPaBHEHHH.

Crnenyet Takke oOpaTUTh BHUMAaHHE Ha TO, YTO PEIICHHWE METOJOM pa3/elieHus] IEPEMEHHBIX
BO3MOYHO HE BCETJIa, & BO MHOTUX CJIy4asX MPUBOAUT K TaK HA3bIBAEMbBIM CIIEIUAIBHBIM (DYHKITH -
SIM, HAIIpUMeEP, TPU PEUICHUH YPaBHEHUH MaTEMAaTUYeCKON (PM3UKU B KPYTOBBIX O0JIACTSX.

7. MOoHI OLIEHOYHBIX CPEICTB

@oH/ OIICHOYHBIX CPeACTB IpeacTasiieH B [Ipunokenun 2 k pabodeit mporpaMMe U BKIIOYAET pas-
JeTIBI:

1. MeTo/1bl KOHTPOJISI ¥ OLIEHUBAHUS PE3YJILTATOB OOYUEHUSI.

2. lllkana ¥ KpUTEpUH OLICHUBAHUS PE3YIbTATOB O0yUEHHUS.

3. OnieHOUHBIE CpEe/CTBA.

3.1. Texymuii KOHTPOJIb.

3.2. [IpomexxyTouHas aTTecTaiusl.
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CrpykTypa u coepKaHue TUCIUIUIMHBI
«YpaBHeHHd MaTeMaTHYeCKON (pU3NKI»
I10 HAIIPaBJICHUIO NIOATOTOBKHU

13.03.02 DyiekTpOIHEPTreTUKA U IJIEKTPOTEXHUKA

[Tpoduib

TpancnopTHas 3J1IeKTPOHMKA U MPOrPaMMHUpyeMasi CEHCOPUKA

KBanudukanus BbIMYyCKHUKA!

Ilpunoscenue 1

(bakanagp)
ouHas hopma 00ydeHUs
I'on Habopa 2024/2025
Buasbi yueOHoii padoTsl, Dopmbi
= = g_ BKJIIOYASI CAMOCTOATEIbHYIO Buasbi camocTosiTesIbHOI padoThI aTTe-
3 3 9 a00Ty CTY/IE€HTOB, CTyaeHToB
Pasjen % 5l % U T[[))ynoezmozn, B Yacax Y cratd
n/n o | =S CP | KC
J | II/C | JIa6 C P K.P. | K.IL. | PT'P | Pedepar | K/p | 9 | 3
YeTBepThIil CEMECTP
Pasznen 1. FapMoHuYecKuii aHAIU3.
[TocTanoBKa OCHOBHOM 3a/1a4¥l TAPMOHU-
gyeckoro ananuza. OpToroHaJbHOCTh TPU-
roHomeTpuyeckux GpyHkiui. Paznoxenue
B psag Dypbe QyHKUHMNA C TEpUOAOM
1 |T=2n. @opmynsr kodbdurmentos | 4 1 2 2 3 +
Oypre. Ycenosusa Hupuxie. Teopema o
Pa3IOKUMOCTH MEPUOANUECKUX (YHKITUI
B psax Dypse.
Bbinaya nepsoit yactu PI'P o psinam
Dypbe




Pang ®ypse Mg YETHBIX M HEYETHBIX
¢bynkuuii. Pasnoxxenne B psag  Dypee
(GYHKIMH C TPOU3BOJIBHBIM IEPHUOJIOM.
OCOOCHHOCTH Pa3JIOKEHUST HeTepHoanye-
CKUX (DYHKIMHA, TOHATHE WX TMEpHOINYE-
CKOTO IIPOJOJIKEHHUS.

[Ipumenenne psnoB Dypbe Ui peHieHUs
KpaeBbIX 3a/1a4.

O0606ménHbI psag @ypre. OpTOHOPMUPO-
BAaHHBIE CUCTEMBbI (DYHKIUI.
CamocrositeqibHass padora Nel (B ayau-
TOpHMH) o psaam Pypbe

Paznea 2. Inddepenunanbubie ypaBHe-
HUSl MaTeMaTHYeCKOoi (pu3uku. OCHOB-
HbIE TIOHATHS U onpenenenus. Kinaccudu-
Karus JTUHEHHBIX ¢ depeHITHaTbHBIX
YpaBHEHUH C YaCTHBIMHU ITPOU3BOIHBIMH 2-
ro nopsaka. OCHOBHbIE YypaBHEHHs MaTe-
Matuuecko pusuku. [TocranoBka Kpae-
BBIX U HA4YaJIbHO-KpPaeBbIX 3aj1a4, (huznye-
CKUI CMBICIT HAYaIbHBIX U TPAaHUYHBIX
YCJIIOBHI.

Bbinaua Bropoii yactu PI'P o ypaBHe-
HHUSIM MaTeMaTH4YeCKOoil (pu3uKu

BbIBO] BOTHOBOTO ypaBHEHHsI Ha MIPUMEpeE
3aaud O CBOOOJHBIX MajbIX KoJjeOaHui
CTpyHbI. Pemienue ogHopogHOrO THIepoo-
JIMYECKOTO YpaBHEHUS C OJHOPOJHBIMHU
TPAHUYHBIMU YCIIOBHSIMH METOJOM pasjie-
JIEHUS NTE€PEMEHHBIX.

Du3NUeCKOe HCTOIKOBAHUE peuICHUA

3aga4yu O COOCTBEHHBIX KOJICOAHHSIX CTPYHBI.

Crosune BoaHbl. [locTaHoBKa 1 PCHICHUC
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3ala4yu O IMPOAJOJIbHBIX KOJIEOaHMSIX CTCPIKHA

Pemenne HeoAHOPOIHOTO THUNEPOOTHYE-
CKOTO YpaBHEHHUS C OJIHOPOJHBIMH Tpa-
HUYHBIMH YCJIOBUSMH METOJIOM Pa3jioikKe-
HUS TI0 COOCTBEHHBIM (PYHKIIMSM. 3aa4a o
BBIHYX/ICHHBIX KOJICOAHHUSIX CTPYHBI TIpH
OTCYTCTBUM HAYaJIbHBIX BO3MYIIEHUN

3ajaya O BBIHYXJCHHBIX KOJIEOaHMSIX
CTPYHBl C YYE€TOM HayaJbHBIX BO3MYIIE-
Huil. Penykius oOmieil HadanbHO-KpaeBoOn
3aJauyl JUIsl HEOTHOPOHOIO runepooInye-
CKOTO YpaBHEHHUSI C HEOJHOPOIHBIMU Kpae-
BBIMU YCIIOBHUSIMH.

10

Pemenne oJHOpPOIHOTO BOJHOBOTO YypaB-
HEHUsl B KPYroBod 00jacTH. YpaBHEHUE U
¢dbyakuun beccens. OcecuMMeTpruYHbIE KO-
nebaHusl KpyroBOi MeMOpaHBI.

10

11

BriBom  ypaBHEHHsI  TETUIONMPOBOJHOCTH
cTepxkHd. PelneHue HadanbHO-KpaeBOU 3a-
Ja4d JIS OJHOPOJAHOTO TapabOoIMYeCcKOro
YpaBHEHUS C OJHOPOJAHBIMH TPAHUYHBIMH
YCIIOBUSIMA METOJZIOM pa3JielieHUsl Tepe-
MeHHbIX. Ciyyail CTallMOHApHON HEOIHO-
POAHOCTH

11

12

Pemenne HeoHOPOAHOTO ypaBHEHUS TETl-
JIOTIPOBOJTHOCTH CTEPIKHS METOJIOM Pa3Jio-
KEHUS IO COOCTBEHHBIM (DYHKIUSIM OJHO-
pPOJHOM 3a/1auu.

12

13

ITocraHOBKa KpaeBbIX 3amad AJid ypaBHeE-
Hug Jlamnaca. dyHnaMeHTalbHBIE pelle-
HUs ypaBHeHHUd Jlamiaca B IpOCTpaHCTBE U
Ha 1iockocTy. Pemenus 3amaum dupuxie
Julsl ypaBHeHMs Jlamiaca B cilydae LUIMH-
JpUYecKOil M chepudeckoil CUMMETpUH

13

15




14

Pewrenne 3amaun [lupuxie s ypaBHEHUs
Jlarutaca B mpsAAMOYTOJIbHOM 001acTH METO-
JIOM pa3/ieJIeHUs] NEPEMEHHBIX.

14

15

Pemwrenne 3amaum lupuxiie Uit ypaBHEHHs
[Iyaccona B mpsMOyroibHOW o0OJacTu B
ﬂBOﬁHBIX TPUTOHOMCTPHUYCCKUX paaax
Dypre

CamocrosiTesibHas padora Ne2 (B ayauTo-
puu)

15

16

VYpaHenue I'enpMrosbna. Pemenue B kpy-
roBoil oOmactu. 3agadya Ha COOCTBEHHBIE
3HAYEHUS C YCIOBUEM TIEPUOJUIHOCTH

16

17

burapmonndeckoe ypaBHeHHE. YpaBHEHHE
Codu-Xepmen — Jlarpanxka. Pemenue Ha-
Bb€ 33/1a4M 00 u3rude MIapHUPHO ONEepTOi
TUTACTUHBI B JIBOMHBIX TPUTOHOMETpHYE-
cKHX psanax Oypbe

17

18

KonTpoJibHOE TeCTUpOBaHUE

18

@opﬂm ammecmauuu

19-
21

Bcero yacoB o fucuumnJinge
B TPeThEeM ceMecTpe

18

36

54

PI'P

cam.
pao.
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[Tpunoxenue 2

OOHA OUEHOYHBIX CPEJICTB
MO JUCLUTLINHE

«YpaBHeHHUs MaTeMAaTHYECKOM (PpU3HKU

Hanpasnenue noarorosku: 13.03.02 DnekTpo3HepreTuka U IeKTPOTEXHUKA.
[Ipoduns: TpancmopTHas 31EKTPOHUKA U TPOTpAaMMHUpPYyeEMasi CEHCOPHKA.
®opma o0ydeHus: OyHasl.

Kadenpa: «MaremaTrka»

1. MeToabl KOHTPOJIS U OLIECHUBAHUS Pe3yJbTATOB 00y4YeHUs
J1J1 KOHTPOJISI yCIIEBAEMOCTH M KaueCTBA OCBOEHUS! TMCIUIUIMHBI HACTOSIIEH IPOrpaMMOit
MIPEeyCMOTPEHBI CIIEYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCTIEBAEMOCTH (TEKYIIHI KOHTPOJIb);
- MPOMEXKYTOYHAs! aTTecTaus (9K3aMeH).

2. lllkana u KpUTEpUH OLIEHUBAHUS Pe3yJIbTATOB 00yUYeHUsI
®opma NPOMe:KYTOUHOM aTTeCTALMU: IK3AMEH

[IpomexyrouHas arrectarus oOy4yaronuxcs B ¢popMe dK3aMeHa MPOBOJUTCS MO pe3ysbTa-
TaM BBITIOJTHEHUSI BCEX BUJIOB y4eOHON pabOThI, MPEeIyCMOTPEHHBIX Y4E€OHBIM IIJIAHOM IO JaHHOM
JTUCLMIUIMHE, TIPYU 3TOM YUHUTBHIBAIOTCS Pe3yJbTaThl TEKYILIEr0 KOHTPOJIS YCIEBAEMOCTHU B TEUEHUE
cemectpa. O1leHKa CTeNeH! JOCTHKEHHS 00yJaloIMMUCS TUIAHUPYEMBIX pPe3yIbTaTOB 00y4YEeHHUS 110
JUCHMIUIMHE POBOJUTCS MpEnoaBaTesieM, BEAYIIUM 3aHITHUS N0 AUCIUIIMHE METOJIOM SKCIepT-
HO oreHKu. [lo uToram nmpoMexyro4Hoi aTTecTaluy MO AUCHUHUIIIMHE BBICTABIISIETCS OLIEHKA «OT-
JUYHO», «XOPOIIO», «YAOBIECTBOPUTEIHHO» UIIU «HEYIOBICTBOPUTEIILHON.

Ixajaa oueHUBaAHUA Onucanue

Bremonxensl Bce 00s3aTeIbHbIE yYciaoBud IMOATOTOBKH CTYy-
JE€HTAa K HpOMe)KyTO"IHOﬁ aTrecTanu, IHIpEAyCMOTPECHHLIC
nporpaMMoﬁ JAUCIHUITIIMHBI. CTy,I[eHT ACMOHCTPUPYET COOTBCT-
CTBHC 3HaHPII>1, YMCHHﬁ, HABBIKOB IIOKa3aTC/IsIM, IIPUBCACHHBIM B
OTangHo Ta6n1/1uax, onepupyer HpI/IO6peTCHHBIMI/I SHAaHUAMH, YMCHUAMU,
HaBbIKaMHU, IIPUMCHSACT UX B CUTyallUAX MOBBIIIEHHOM CIIOKHO-
CTH. HpI/I 9TOM MOT'yT OBITE AOIMYIICHbI HE3HAYUTCIIBHBIC OIIHO-
KU, HCTOYHOCTHU, 3aTPYAHCHUS IIPU IICPEHOCC 3HAHUH U YMeHI/Iﬁ
Ha HOBBIC, HCCTAHAAPTHBIC 3a1a4H.

BrimmonmHeHsl Bce 00s3aTeIbHbIE yYciaoBusa NOATOTOBKHU CTY-
JACHTAa K HpOMe)KyTO"IHOﬁ aTTecTanuu, IIpEAYyCMOTPEHHLIC
nporpaMMoﬁ JAUCITUITIINHBI. CTy'I[eHT ACMOHCTPUPYET COOTBET-
CTBHUC 3HaHI/II71, YMGHHﬁ, HAaBBIKOB IIOKA3aTCJIAM, IPUBCACHHLBIM B
Ta6JII/II_IaX, OonICpUupyeT HpI/IO6peTCHHBIMI/I 3HAHUSAMU, YMCHHUAIMU,
HaBbIKaMH. B TO ke BpEMs IIpHU OTBCTC AOIMYCKACT HECYIIC-
CTBCHHBIC IMOTPCIIHOCTH, 3aJaduud pemacT € HCA0YCTaMH, HE
BJIMAIOIIWMMHA Ha O6I.I.II/II71 X0 pCUICHUS.

Xoporo




BoinosiHeHbl Bce o0si3aTeslbHbIE YCJOBHUSI NOATOTOBKH CTY-
JAeHTa K IPOMEXYTOYHOH aTTecTalMu, IPEAyCMOTPEHHbIE
nporpaMMoil TuciuIuinHbel. CTyIEeHT IEMOHCTPUPYET COOTBET-
CTBUE 3HAHUM, YMEHUI, HABBIKOB [10KA3aTEJSIM, IPUBEICHHBIM B
TabIuIaX, ONEepUpyeT IPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
Y 10BNIETBOPUTETBHO HaBbIkaMu. Ho mokasbiBaeT HeriyOOKue 3HaHUS, IIPU OTBETE HE
JIOIYCKaeT rpyObIX OIIMOOK WM MPOTUBOPEUUi, OJHAKO B
(GOopMyIMpPOBaHNU OTBETa OTCYTCTBYET MOJDKHAS CBSI3b MEXKIY
aQHAJIM30M, apryMEHTaIMel U BbIBOJIaMU, B PELICHUH 3a/a4 MO-
T'YT coJiepXKaTbcs rpyobie ommOKu. J{Js oTydeHus IpaBUIbHO -
r'o OTBETa TPEOYIOTCSI YTOUHSIOIUE BOMPOCHI.
He BoinosiHeHb! 00513aTe/IbHbIE YCJI0BUSI NOATOTOBKH CTY/I€H-
Ta K NPOMEXYTOYHON aTTecTAUMH, MPEIyCMOTPEHHbIE MPO-
rpamMmmoit tucuuiuinebl, MJIM CTygeHT JeMOHCTpUpYET HEnoJ-
HOE COOTBETCTBHE 3HAHWW, YMEHHI, HABBIKOB IIPUBEICHHBIM B
HeynosnerBopurensHo
TabIuIax, JTOMYCKAIOTCS 3HAYUTENbHbIE OMIMOKU, MPOSBISETCS
OTCYTCTBHME 3HAaHMW, YMEHUH, HAaBBIKOB II0 PNy MOKa3aresew,
CTYIEHT MCHBITHIBAET 3HAYUTENIbHBIE 3aTPYAHEHUS IPH ONepu-
pOBaHUU 3HAHUSMU U YMEHHSIMHU.
3. OueHo4YHbIE CpeaCTBA
No Hanvenosanne Kpartkast xapakTepucTruka OleHOYHOTO Hpencrasnenue oue-
o/n | OUEHOUHOrO Ccpej- cpencTsa HOYHOI'O CPEJCTBA B
CTBa POC
1 Koutponsnas (ca- CpencTBo mpoBEepKH yMEHHM NMpuMeHATh | KoHTpospHbIE 3a7a-
MOCTOSATEIbHAS) MOJyYEHHBIE 3HAHUS IS PEIICHUs 3a1ad | Hus
pabota OIIPENIETICHHOTO THUIIA 0 TEME WM pa3fe-
(KP) 1y
2 | PacuetHo- CpecTBO NMPOBEPKH YMEHHH HpuMeHATh | KoMIekr 3amaHuii
rpaguyeckas pa- MOJIydYeHHbIE 3HAHUA IO 3apaHee orpene- | A BBITOJIHEHUS
6ota JIEHHOM METOJMKE Ul pEelIeHus 3ajad | PacuyeTHO-
(PT'P) WIK 3aJaHdid 10 MOJYJIIO WM JWCHH- | I'padudeckoil paboTsl
IJIMHE B LEJIOM.
CpencTBo KOHTPOJIS,, OPraHU30BAHHOE KaK
crenuanpHas Oecela IeJaroru4yeckoro
YCrHBIM onipoc | pabOTHHKA C OOy4yarolMMCS Ha TEMBI, Bonpocsl no
3 co0ece/loBaHNE, | CBS3aHHBIC C M3y4aeMOU TUCHUIUTHHOM, U TeMaM/paszzenam
(YO) paccuuTaHHOE Ha BBISICHEHHE 00beMa JUCLUTIIIMHBI
3HaHUM 00ydYaromerocs Mo OIpeeeHHO-
MY pazzieny, Teme, mpobiaeme u T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHUM,
4 Tect TIO3BOJISIOILAS aBTOMATU3UPO- BapuanT TecTa
(T) BaTh NPOLEAYPY U3MEPEHHUs YpOBHS 3HA-
HUI 1 yMeHHH 00yJaronierocs.
5 | Ok3amenaunonssle | CpeicTBO MPOBEPKM 3HAHHMHA, yMEHHH, | DK3aMEHALUOHHBIC
OUIeTHI HaBBIKOB. MOXET BKJIIOYAaTh KOMIUIEKC | OMJIETHI
(9b) TEOPETUYECKUX BOIIPOCOB, 3a]a4, MPaKTH-

YeCKHUX 3aJaHuH.
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3.1. Tekyuuii KOHTPOJIb

OneHouHble CPEACTBA TEKYILLEr0 KOHTPOJISI YCIIEBAEMOCTH BKJIFOUAIOT KOHTPOJIbHBIE BOIIPO-
CBl W 337aHus B (opMe OJaHKOBOTO TECTUPOBAHUS JUI KOHTPOJISI OCBOCHHS O00y4aroIMMUCs pa3-
JIEJIOB TMCUUILINHEL, ipueM PI'P.

Conep:xanue pacueTHO-TpaduuecKuX padoThl.

Yacrp 1. Psaapl @ypbe [Ipumenenne psaioB @ypbe K HHTETPHPOBAHMIO 00bIKHOBEHHBIX
AU pepeHIHAIbLHBIX YPABHEHHUIA.

Eé€ xpaTkoe conepxkaHnue:

pasznoxenue B psg Pypbe Henepuouueckoit pyHkiuu Ha otpeske [, I]; npumenenue psaon
dypre ISt peleHus KpaeBhIX 3aj1a4; pa3liokeHue B 0000EHHBIN psin Dypbe PyHKIIUN HA OTPE3KE
[, 1]; Haxoxxnenne coOCTBEHHBIX (DYHKIMIA MapabOIMIeCKOro, rUnepOOTHUSCKOTO HIIH AJLTHIITH-
YECKOI'0 YPAaBHEHUS;

PacuerHo-rpajduueckas padora Ne 1.
Yactp 2. Penienne ypaBHeHUii MaTeMaTH4YecKoii puznku.

Eé€ kpatkoe cogepxanue:

[TocTpoenue pemenuii B Buae o0oOmieHHOro psaga dypbe OJHOPOAHOTO U HEOJAHOPOIHOIO
ypaBHEHUH MapaboJInYeCcKOro, TUMepoOINIECKOro 1 JUIUIITUYECKOTO TUIIOB C Pa3IMYHBIMU BapH-
aHTaMU KPaeBBIX YCIOBUM.

TecToBOC 321aHUE
M0 JUCHUIUIMHE «Y pABHEHUS MATeMaTHYeCKOH PU3UKHN
BAPUAHT
3AJIAHHUE 1
Jlns pynxiuu T (X) ¢ neprogom T = 4 cnpasennupo paBeHCTBO
BAPMAHTBI OTBETOB: 1) f(x/4)=1f(x) 2) f(4x)= f(X)
3) f(x+4)=Ff(x) 4 f(x+2)="f(x).
3AJIAHHUE 2

VkaxuTe GyHKIHUHU C IEPHOAOM | = 2 U3 IIEpEUNCIICHHBIX HUXKE.
BAPUAHTBI OTBETOB:

1) y=sin2nx 2) y=ctg2nx 3) y=cosnx 4)y =tg(nx/2).
3AJJAHUE 3

Kakas 3 nepeuncineHHbIX HiKe GYHKIHA OMMChIBAET rapMOHUYECKHE He3aTyxarmire Konebanus?
VKaxuTte cMbIca napameTpos: A, ®, P.

BAPUAHTBI OTBETOB: 1) f(X) = Acos(m X+ @)
2) f(X)=Alox+¢) 3) fX)=Alox+e) 2 f)=Aox+¢)".
3AJIAHUE 4

Oyuxmus T (X) npu X €[0, 21 ] u eé nepuonuueckoe npogomkeHue OKa3aHbl Ha PUCYHKE
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XA

/ /

/ Ao
// _/.// _//// =
4n -2m 0 2m 4m X

Torma psg @ypwe s 3T0l QYHKIIMH UMEET BH]T do *®
BAPMAHTHI OTBETOB: 1) f(x)= = b sinnx 2) T(xX)=""+ _a cosnx

] _
ag = a, 2 -1

9F(M) ="+ (a cosnx+b sinnx) 4 F(X)="+ b sinnx.
? n=1 " " ? n=1 "

3AJJAHHUE 5

Jlana ¢ymxmma T (X) = 2x2, X e[-I,1]. Torma xospdurment b3 pasnoxenus dynxuun
f(X) BpsangDypee pasen

| OtBer | ‘
3AJIAHME 6
£ (x) = (-1 npu —-1<x<0,
Paznoxuts B pag @ypbe GyHKIUIO (x) =
1 npu 0<x<1
| OTBer | |
3AJAHMUE 7

Haiiyure pemrenne kpaepoii samaun Y =((X), Y(0)=0, Vy(2)=0 s sune paga ®ypse, ec-
m q(X) = go = const.

| OtBer | |
3AJJAHME 8
K kakoMy TUIy OTHOCHTCS JHHelHOe auddepeHnnanbHOe YpaBHEHHE B YACTHBIX TTPOU3BOIHBIX

BTOpOFO HOprI[Ka
o%u o%u o°u ou  adu

6 +8 +8 +—+2—+3u=07?
ox2  Oxoy  oy? OX

| OtBer | |
3AIAHUE 9
o%u 4 0%
VYpaBHeHne pey =10 vl (u(x,t)[m]; 0<x<I, t>0) onuceBaer mansie cBOGOIHBIE
X

norepeyHble KonebaHusi cTpyHbl. KOHIBI CTpYHBI 3aKperuieHbl HemoABKHO. Haliaure ocHOBHYIO
gactoty ® [1/cex] coberennbix konebanuii ctpynsl, ecnu amuna crpyrsl | =50 .

| OtBer | |
3AJIAHHME 10

Haiinute ko3 duiment temneparypornpoBOAHOCTH a? [m? [ cex] B YPaBHEHUH TEIUIONIPOBOIHO-
CTH CTEP)KHS

foal
M_a” 22 0<x<l, t20),

ot OX?
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eciu ko3 duuuent ternonposoanoctu Matepuana K =50/ [oc/(m - epao- cex) , ynenvnas ten-

noemkocte € =500[orc/(rke - 2pad),  ynmenbHas — WIOTHOCT — MaTepuana  CTEPHKHS
p =7000 ke / M3 .

| OtBer | |
3AJIAHME 11

OOwiee penieHHe Ha4YalbHO — KPAeBOM 3aJauu JUlsl OJHOPOJHOIO YPAaBHEHUS TMIIEpOOINYECKOTrO
TUTIA

2 o%u

ot? ~
GOH =0, ul)=0, ux0)=f(, MO _
nrat 0

WMEET BUJI u(x,t)= A cos +B sin rm—alt\sir\ X
o

o(x)
g@ |

rae A, u B, - mpousBobHRL, TOCTOSHHBIC:
R I Rsin TGy B = 2 o(Xsin
" 1o o o L

3anumuTe pemienne 3amaun npu a=4, 1=2, f(x)=1, o(x)=0.

nmX
dx.

| OtBer | ‘
3AJIAHHME 12

U 2
JlaHO HEOTHOPOIHOE BOJTHOBOEC YPaBHCHHE 6t_2 - 168_[2J + f (x,t) TP OXHOPOJHBIX IPAHUYHBIX U
ox '
HAYaJIbHBIX YCIOBUIX
ou(x,0)
ot
HaiimuTe (¢ TOUHOCTBIO 0 MHOXKHUTEINS) COOCTBEHHBIC (DYHKITMH 3aa4H.

| OtBeT

u(0,t) =u(8,t) =0, ukx0)= 0.

3ATAHHME 13

O6mee PEIICHNUE HAYaJIbHO — KpaeBoﬁ 3ama4u JJIs1 OJHOPOJHOI'O YpaBHCHUA Hapa60J'II/I‘ICCKOFO TH-

I1a
2

0
%::ﬁmﬁ, (0<x<Il, t>0) u(0,t)=0, u(l,t) =0, u(x,0)= f(x)

- 2l . NTX
HMEET BUJ u(x,t) = 3 Ane bef sml—, rie A, - [OpousBONbHAA MOCTOAHHAS

| n=1
A = 2 f (x)sin WX8x . Sammmmare pemenne 3anaun npy a=1,1=1, f (x) =1.
"1y o
| OTtBer |
3AJTAHHE 14

Z[aHO OHOPOJHOC YpAaBHCHHUEC TCTIOIIPOBOAHOCTU CTCPIKHA

2
, (0<x<1, t>0).

ou 2 07U
—=a —
ot OX?
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Ha «koHIaX CTepXHS 3aJaHbl IOCTOSIHHBIE M  pa3jMYHble HEHYJIEBbIE TEMIIEpaTypsbl
u(0,t) =15, u(l,t) = 25, nauansnoe ycnosue: U(X,0) = 20X + 5.

Hox6epure HoByro dynkimioo V(X,1), casannyio ¢ uckomoit pynkuueit U(X, t) Tak, uroer as
Heé rpaHUYHBIC YCIOBHS CTAIN OJHOPOAHBIMU. Kakoil BHI IpUMET IPH 3TOM HadalbHOE YCIOBHUE

v(x,0) ?

| OtBer |
3AJIAHHUE 15
82u o%u
O6mee pemenue 3anaun Jupuxie s ypaBHeHus Jlamnaca 3 6y =0

npsimoyronbHoit o6macty D:0<x<a, 0<y<Db, npu ogHOPOTHEIX rPaHMYHBIX YCIOBUAX HA
BepTHKanbHEIX cToponax obmactu U(0,y) =0, u(a,y)=0

A U,(x)
b4

D

0 N U] (X ) d ;

1
uMeeT BT u(>< y)= Zroc sh nm(b-y) +b sh nny] . nmX (sh nﬂb\| |
mx, @b _ nmé a )

rie o U ( ) in , ( )sin

" ao T " Ao A
Haifute 3HaueHue GyHkuu %(X, y) B rientpe oGnacty mpu =6, b =4, ecim

U ()= mpu 0<x<3, U (x)=0.
' 6-x mpu 3<x<6, , 2

| OtBeT |

KomnuekT 3axannii 17151 BbINOJHEHUS
pacdetHo-rpadpuyeckux pador (PI'P)
[0 JUCHUILINHE

yr)aBHeHI/IFI MaTEMATHYECKOM d)I/ISI/IKI/I
(HauMEeHOBaHKE JUCLUILUIUHBI)

Bapuant Nel

1. Paznoxuth GyHKIHIO
0 mpu -3<x<0
y=42x/3 mpu 0<x<3/2
| 0 mpn3/2<x<3
B pax DOypse:
- NIOCTPOUTH IpauK 3aJaHHON (PYHKIIMM Ha OTpe3Ke e€ ONpeaAeIeHHUs;
- BBIYUCINUTD K03 uimeHTs! e€ psaga Oypee;
- 3anucath psa Pypbe 1t 3aJaHHON QYHKIUHY;
- OCTPOUTH rpaduk nomaydeHHoro psjga Oypre Ha oTpe3Ke onpeaeaeHns 3aJJaHHON QyHKINU.
2. B Buge psana @ypwe HaiiTu pemieHue Y = Y(X) KpaeBoii 3a1a4n
y' =q(), (0<x<3), y(0)=0, y(@)=0,

rie g(X) — orpaHHuYeHHas!, KycOuHO-HenpepbiBHas Ha oTpeske [0, 3] pyHkuums

22



(2x/3 mpu 0< x<3/2
0 mpum 3/2<x<3.

. Paznoxure ynkuuio y = x/2 Ha otpeske 0 < X < 2 B 00001mEHHbII psag Pypbe 1Mo cuctemMe op-
TOTOHAJBHBIX HA 3TOM OTpe3Ke (YHKIIHIA, B Ka4eCTBE KOTOPHIX B3ATh COOCTBEHHBIC (DYHKIIHH
3aauu Ha COOCTBEHHBIE 3HAYCHUS

¢ +A% =0, (0<x<2, A20), ¢(0)=0, ¢(2)=0,

IIPEABAPUTEIIEHO ITPOBEPUB X HA KBAIPATUUHYIO HHTETPUPYEMOCTD U OPTOTOHAIBHOCTb.
Haiitu pemenune U = U(X, t) HauanbHO-KpaeBOW 3a/1a4M JUIs THIIEPOOINIECKOTO YPaBHEHUS

o%u ?
9Y 97" (0<x<3, t20),
ot? X[
u(O,t):u(3,t)=O, u(X,O): npu 0<x<3/2, GU(X,OIZO
3—-X mpu 3/2<x<3, ot

. Haiitu pemenune U = U(X, t) HauabHO-KpaeBOM 3aa4u Ui NapabOIUUECKOrO YPaBHEHHS B BHIC
0006mEnHOTO psina Dypre

q:

ou o’y L
—=16—+(2-x)e , (0<x<2, t20),
o X ou(2,t
w0, =0, MY _o  yxo)=o0.
OX
Bapuant Ne4

. Paznoxute pyHKIIMIO
j 0 nmpu -4<x<0
y=4 x/2 mpu 0<x<?2
[3—x mpu 2<x<4
B psiag Dypbe:
- TIOCTPOUTH TpadUK 3aJaHHON (PYHKIIMU HA OTPE3Ke €€ ONpeaeICHNUS,
- BBIYUCIUTH K0P PUIeHTsl e€ psaa Oypobe;
- 3anucarhb psag Oypwe 171 3a1aHHON QYHKINH;
- MOCTPOUTH rpaduK NOJydeHHOTO psia Pypbe Ha OTPE3Ke ONpeIesIeHUs 3aJaHHON (PYHKIUH.
. B Buze psana @ypee HaiiTi pemenne Y = Y(X) KpaeBoi 3amaun
y =q(x), (0<x<4), y(0)=0, y(4)=0,
rze ((X) — orpaHn4eHHas, KyCo4Ho-HenpepbiBHas Ha oTpeske [0, 4] hynkuus
[ x/2 mpm 0<x<2
q_{3—x npu 2<X<4,

. Paznoxute ¢yHknuio Y = X — 1 Ha otpe3ke 0 < X < 2 B 00600ménnbI psag Oypbe mo cucteme

OPTOTOHAJIBHBIX Ha 3TOM OTPC3KE Q)YHKHHI;'I, B Ka4CCTBC KOTOPBIX B3ATb COOCTBEHHEIE (I)YHKL[I/II/I
3aJa4u Ha COOCTBEHHBIE 3HAUEHHUS

o +A%p =0, (0<x<2, A>0), ¢0)=0, ¢(2)=0,

MpeABAPUTCIIbHO MTPOBCPUB X HA KBAAPATUIHYIO UHTCTPUPYEMOCTb U OPTOTOHAJIBHOCTD.

. Haiitu pemenue U = u(X, t) HauapHO-KpaeBoO 3aa4u A1l HapabOINIeCcKOTO ypaBHEHHS
ou 3 o2u 0 2 120)
— =32, (0<x<2, t20),
ot ox?

u0.=0, 29 o yx0)=2x
OX

B BHJIe 00001mEHHOTO psina Dypre.
. Haiitu perienune U = U(X, t) HauanbHO-KpaeBO 3a7a4u JIsl THIIEPOOJIUIYECKOTO YPaBHEHHUS
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azu 82u
X
ou(x,0) 0

= =0 Uu(x0)=
u(0,t) =u(1,t) =0, -

OneHka «oTIMYHO» BbIcTaBisieTcs cryaeHTy 3a 90 — 100% npaBUIBHBIX OTBETOB,
OIIEHKA «XOPOIIIOY» - 32 HEe MeHee 75% MpaBHILHBIX OTBETOB;

OIIEHKA «yJOBJIECTBOPHUTEIILHOY - 3a HE MeHee 50-60% npaBUIIbHBIX OTBETOB;
OIIEHKAa «HEYJOBIETBOPHUTEIBHOY - 32 MeHee 50 % MmpaBHILHBIX OTBETOB.

Jlia mpoBefeHUsI TEKYLEro KOHTPOJS 3HaHWM CTYAEHTOB B JUCTAHLIIMOHHOM Qopmare B

pa3paboTaHHOM Kadeapoil «MaTemaThkay OHJANH-Kypce HMMEIOTCS MPOMEXYTOUYHbIE (IIPOOHBIE)
KOHTpPOJIbHBIE PAOOTHI.

3.2. IIpoMesKyTOYHAS aTTeCTALUSA

[IpomexyTrouHas arTecTanus - (3K3aMeH) MPOBOJIUTCS MO OuiieTaM B YCTHOU hopme.
Bpewms 111 moAroToBKM OTBETa Ha BOIPOCH! He Oosiee 45 MUH.

buner BkiIt04aeT TeOpeTUUECKU BOIIPOC U 3a/1aUH.

KoMmrutiekTsl sKk3aMeHalMOHHbBIX OUJIETOB XpaHsTCS Ha Kadeape «MaremaTukay.
TunoBbie BapuaHThI OMJ1€TOB NPUJIATAIOTCS.

N e

BO© o~NOoGO R~

11.
12.
13.
14.
15.

16.
17.

0.

KommuiekT Bonmpocos

Bonpocsl mo psagam dypbe

JlaiiTe onpenienieHe OCHOBHON TPUTOHOMETPUUYECKON CUCTEMBI (PYHKITHIA.
TpUroHoMeTpHYEeCKHEe CHHYCHI M KOCHHYCHI OPTOTOHAILHBI Ha TpoMmexkyTke [—TU,T], ec-

Kak craBuTcs ocHOBHas 3ajjaua TapMOHHMYECKOTO aHajIu3a ?

Banumure psag Pypbe a1 GyHKuMiA ¢ nepuogom 1 = 27 .

VYcenosus upuxie.

Chopmynupyiite Teopemy o paznoxkuMoctu (GyHkuu B psii Oypeoe.

3anummure psaa Oypbe IS YeTHBIX (QyHKIMIA ¢ Iepuogom | = 27T,

3anummure psag Oypwe s HeueTHbIX (GyHKUMIA ¢ mepuogom | = 27T .

3anumure pag Oypbe 11 GyHKIMIL ¢ Tpou3BoabHBIM nepuogom | = 21.

3anumute psag Oypre A 4eTHBIX (YHKIMHI C TPOU3BOIBHBIM MEPUOIOM

T=2l

3anummuTe psag Oypbe I HedeTHBIX (GyHKIMI ¢ mpon3BonsHeM mepuogom | = 21.

Kak ocymectBisiercs paznoxkenue B pag Oypbe Henepuoauueckux GyHKIHi?

Kaxk ocymiectrisieTcs pasnoxenue B psag Oypre GpyHkiuid, 3ananubix Ha uarepsaie (0, 1), uet-
HBIM 00pazom?

Kaxk ocymiectrisieTcs paznoxenue B psig Pypbe GyHKIuit, 3agannsix Ha uatepsaie (0, 1), He-
YEeTHBIM 00pazom?

Haiite onpenenenue o600menHoro paga Oypre. 3anumure GopMyay As OMpeAeTeHus: Ko-
s urmeHToB 06001eHHOTO psana Dypeoe.

Cucrema QyHKINNA HA3BIBACTCS OPTOHOPMHUPOBAHHOM, €CITH. ... ...'e'e......

[Tpumenenne psanoB Oypbe K PEMICHUIO KPAEBBIX 3a7a4 JUIsl OOBIKHOBEHHBIX AU(QepeHIu-
QJIbHBIX YpaBHEHUHU.

Bonpochl o ypaBHeHHAM MaTeMaTHYeCKOH (PU3HKH
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1. Kunaccudukamusi ypaBHEHUH MaTeMaTH4YeCKOU (U3UKH.

2. Ilepeuncnute OCHOBHBIE YPAaBHCHHSI MATEMAaTUIECKOM (DU3MKH M 3a/1a4H, K HUM IPUBOISAIIHE.

3. BbIBOJ 0THOPOJHOTO BOJTHOBOTO YpaBHEHUS HA MPUMEPE 3a7a4u O MaIBIX COOCTBEHHBIX KOJIE-
OaHUSX CTPYHBI, OCHOBHBIC JOITYIICHUSI.

4. TlocTaHoBKa HayadbHO-KPAeBOU 3a7auu UIsl OJHOPOJAHOTO BOJHOBOTO  YpaBHEHUSI.

5. Pemenue oTHOPOIHOTO BOJIHOBOTO YPAaBHEHHSI METOJIOM pa3/eiCHUs EPEMEHHBIX.

6. @u3myeckoe MCTOIKOBAHUE PEIICHUS 3314 O MAJIBIX CBOOOTHBIX KOJEOAHHSIX CTPYHBI KO-
HEYHbIX pa3MepoB. Crosiurie BoiaHbl. COOCTBEHHBIE YaCTOThI KOJIEOaHUI CTPYHBI.

7. IlocraHoBKa 3ajaun O MPOJOJIbHBIX KoJjeOaHusAX crepxkHs. OnpeneneHue CKOpOCTH pacipo-
CTPaHEHHS MIPOJIOJIbHBIX BOJIH B MaTepHUae.

8. OcecumMmeTpuvHbIE COOCTBEHHBIEC KOJICOAHUS KPYrOBOH MEMOpaHBI.

9. Vpasuenwue u Qpynkun beccerns.

10. TTocTaHoBKa 3a7a4M O BBIHYXKICHHBIX KOJICOAHWSIX CTPYHBI NIPH OTCYTCTBHH HAYaIbHBIX BO3-
MYILCHU.

11. Pemienne HEOJHOPOTHOTO BOJIHOBOTO YpPaBHEHHUS METOJOM pPa3JIOKEHHs] MO COOCTBEHHBIM
GbyHKIHSIM.

12. Pemenue HEOIHOPOTHOTO BOJHOBOTO ypaBHEHUS NPH HEOJHOPOIHBIX HAYAIBHBIX YCIOBHUSIX
(Ipy HATMYUHU HAYaJIbHBIX BO3MYILEHUN).

13. Pemenue HavaabHO-KpPAcBOW 3a/a4M JIJII BOJHOBOTO YpPaBHEHHS NPH HEOJHOPOIHBIX TPAHHY-
HBIX yCIOBUSX. Pemykiust oOmieit kpaeBoi 3a1auu.

14. BoeiBoJ ypaBHEHUS TEIUIOMPOBOAHOCTH CTEPXKHSL.

15. TloctaHoBKa HAYAJILHO-KPAEBOM 3a/1a4M TSI OJTHOPOIHOTO YPaBHEHHMSI TETUIOMPOBOIHOCTH.

16. PemeHue oJHOPOIHOTO ypaBHEHUS TEIUIOTIPOBOHOCTH METOIOM Pa3ICICHUS IIEPEMEHHBIX.

17. Pemenue oTHOPOAHOTO ypaBHEHHS TEIUIOMPOBOJHOCTH JUISl ClIydyasi CTallMOHAPHOI HEOJHO-
POJIHOCTH.

18. Pemenue HEOTHOPOTHOTO YPABHEHHS TEIUIOMPOBOIHOCTH METOJAOM Pa3JIOKEHHS 0 CO0-
CTBEHHBIM ()YHKIIHSIM.

19. VpaBuenue Jlamnaca. 3anuch B pa3IMYHbIX cHCTeMaxX KoopauHaT. [locTaHOBKa KpaeBbIX 3a/1a4
1S ypaBHeHus Jlamaca.

20. Pemenue 3amaum Jupuxie s ypaBHeHus Jlammaca B mpsMOYroJibHOM 00JacTH METOIOM
paszfesieHus MepeMeHHbIX (1S Pa3IMYHbIX KOMOWHAIMI TPaHUYHBIX YCIOBHI).

21. Pewmenue 3amauu upuxie s ypaBHeHus Jlamnaca B IpsMOYroJibHOM 00JacTH € MOMOIIBIO
JBOITHOTO TPUTOHOMETpHUUYECKOTO psana Dypeoe.

22. Pemenue 3anauu Jupuxmne ans ypaBHeHus [lyaccoHa B mpsiMOYyrojibHO# 00JacTH.

23. Ypasuenue ['enbmrosbiia. Pemenue 3agaun Ha COOCTBEHHbIE 3HAYEHUS U1 OTHOPOIHOTO
ypaBHeHus [ 'enbMrosbia B psMOYTroIbHOM 001acTH.

24. Pemenue ypaBHeHuUs [ 'eabMrosblia B KpYroBOi 00JaCTH METOJOM pa3felieHus: IepEeMEHHBIX.
[TocTanoBka 3a1a4u Ha COOCTBEHHBIE 3HAUEHUS C YCIIOBUEM MEPUOAUYHOCTH.

25. burapmonnueckoe ypaBHeHue. Pemenune HaBbe 3amaun 00 u3rube mapHUpPHO ONMEPTON ILIa-
CTHHBI.

TunoBbie BapUAHTHI OUJIETOB
10 JUCUUIUIMHE «Y pABHEHUS MaTeMaTH4YecKoi pu3nkm»
MUHUCTEPCTBO HAYKU U BBICIIETI'O OBPA3OBAHIUA
POCCHUIMCKOU ®EJEPAITUN
OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXIEHHWE BBICHIEI'O ObPA3OBAHU A
«MOCKOBCKH MOJIMTEXHUYECKUI YHUBEPCUTET»
(MOCKOBCKHWH MOJIUTEX)
@akynapTeT 6a30BBIX KOMIETEHIINH, kagenpa «MaTemaTHKa
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Jlucummiaa Y paBHEHHUS MaTeMaTHIECKOM (pu3nkm»
Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET

1. Pemienue ypaBHEHUS MaJIbIX MMOTIEPEUHBIX KOJEOAHUN CTPYHBI METOIOM pa3zeieHus nepe-
MEHHBIX.
2. dyHnameHTaNbHBIE pemeHus ypaBHeHus Jlamaaca B mpoCTpaHCTBE M Ha IUIOCKOCTH. Pemenne

3anaun Jupuxie g ypaBHenus Jlamaca B ciiyyae cepuyeckoil CUMMETPHH.
3. PewunTb Ha4aNbHO - KPAEBYIO 33784y __ _ 9@
ot ox2’
u(0.t)=0; u(5,t)=15; u(x,0)=3.
4. Pasnoxuts B psajg Oypre ueTHsiM 06pazom Ha uaTeppaie (0;3) ¢ynkmuio
f(x) =3-x.
YTBepxkIeHO Ha 3aceqannn Kadeapsl MaTeMaTrku « 03» 05 2023 r., mporokos Ne 10

3aB. kadeapoi B.B. T'aneBko / /

MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPASOBAHHMSI
POCCUICKOI ®EJIEPALINU
®EJEPAJIBHOE IT'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE
YYPEXJIEHUE BBICIIIET'O OBPA3OBAHUS
«MOCKOBCKHM MOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWM MMOJIMTEX)

®DaxynbTeT 6a30BBIX KOMIIETCHIINH, kadenpa «MaTemaTuka»
Jluciuninna  «YPaBHEHHsI MAaTEMATHICCKON (DU3UKI»
Kypc 2, cemectp 3

9K3AMEHAIIAOHHBIN BAJIET

1. Pemenune HEOAHOPOJHOI'O BOIHOBOI'O YPaBHEHUS NIPHU OJHOPOIHBIX IPAHUYHBIX U HAYaJIbHBIX YCIIO-
BHSX METOZIOM PA3JIOKEHHS 110 COOCTBEHHBIM (DYHKLIUSIM.
2. Ypasaenue Jlammaca ¥ €ro 3almch B pa3IHYHBIX CHCTeMaX KoopauHaT. [locTaHOBKa KpaeBBIX 3312 IS
ypaBHeHus Jlannaca.
ou %u

3. PemmTh HavasibHO - KpaeBylo 3aadqy —— = 2 —,

ot OX
u(0.t)=5; u(2,t)=12; u(x,0)=2-x.

4. Haiitu perieHne KpaeBoi 3a1ayuu: (
-2
yV =q(), YO0 =y =y =y (1)=0; 9X)= 12

B BuUJIE psiga Dypre.
VYTBepxkeHO Ha 3aceqaHuu Kageapsl mateMaTiku « 03» 05 2023 r., mpotokon Ne 10

npu 0<x<1/2,
npu 1/2<x<1

3aB. kadeapoii B.B. T'aneBko / /

Jlnist IpoBeJIeHNsl POMEXYTOYHOTO KOHTPOJISi 3HaHUH CTYAEHTOB B JIUCTAaHLMOHHOM (op-
MaTe B pa3paboTaHHOM Kadenpoil «MaremaTuka» OHJAMH-Kypce «YpaBHEHUs MaTeMaTH4ecKOH
(GU3UKN» MMEeTCs UTOTOBBIN TECT.
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