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1.  Heau, 327244 ¥ IVIAHUPYEMbIe pe3yJIbTaTbl 00y4eHHs 110
AUCHMILINHE

K OCHOBHBIM yensim OCBOEHHS NUCLUMIUIMHBI «MaTemMaTH4ecKue METOAbl MOJEITUPOBAHMS
(u3NYECKUX MTPOLIECCOBY CIIENYET OTHECTHU:

- BOCIIUTaHHE y CTYJCHTOB OOIIeil MaTeMaTH4eCKON KyJIbTYpBHI;

- IPHOOpETEHNE CTYACHTAMH HIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHWH, YMEHUN M HaBbI-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYJIEHTOB K MUHAYKTUBHOMY U JI€AYKTUBHOMY MBIIIJICHUIO HapsAy
C Pa3BUTHEM MATEMaTHYE€CKOW MHTYULINH;

- YMEHHUE CTYJICHTaMH pa3BUBaTh HaBBIKU CAMOCTOSTEIBHOIO N3y4YEeHUs y4eOHOM U HayUyHOU
JUTEPATYPBI, COACPKALICH MaTEMAaTUUECKNUE CBEJICHUS U PE3YJIbTaThl;

- MOJATOTOBKY CTYJCHTOB K JIEATEIILHOCTH B COOTBETCTBHU C KBATH()UKALMOHHONW XapakTe-
PHUCTHKOI OakaliaBpa 10 HaIlpaBJICHUIO, B TOM 4ucie GOpMUPOBAHHNE YMEHUHN HCIIOJIb30BAaTh OCBO-
€HHBIE MaTEMAaTUYECKHE METO/IbI B MPO()ECCHOHATLHON AEATEIbHOCTH.

- TIOJTOTOBKY BBICOKOKBaJIM(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX IUGPO-
BOM TypOyJIGHTHOCTH U BBICOKMX TEXHOJIOTHYECKHX PUCKOB COBPEMEHHOH M (PPOBOIT SKOHOMHUKH.

K OoCHOBHBIM 3a0auam OCBOCHUS AUCHUIUIMHBI « MaTeMaTuyecKue MEeTOAbl MOACTUPOBAHUS
(u3NYECKUX MTPOLIECCOBY CIENYET OTHECTHU:

- OCBOCHHE CTYJECHTaMH OCHOBHBIX MOHSTHUNA, METOAOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTH-
YeCKYI0 MOATOTOBKY, HEOOXOAMMYIO JUIsl YCIEIIHOTO PELIeHMs] TPUKIIaIHbIX 33/1a4;

- popMupoOBaHue y CTy/IeHTa TpedyeMoro Habopa KOMITETEHIINH, COOTBETCTBYIOIIMX €ro Ha-
MPaBJICHUIO TOJTOTOBKH U 00ECIIEYNBAIOIINX €T0 KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE TPYAA.

OOyuenue mo aucruIuinHe «MaTreMaTHYeCKHe METOJIbI MOJICIUPOBAHUS (PU3UUECKUX TPOLIECCOB
HANpaBJICHO Ha (OPMHPOBAHUE Y OOYYAIOIIUXCS CICAYIONIMX KOMIIETCHIIMH B COOTBETCTBHHU C
®I'OC 16.03.03 (ypoBeHb OakanaBpuaTa) IO HAMPABICHHUIO MOATOTOBKH « XOJOUIbHAS, KPHOTCH-
Hasl TEXHUKA U CHCTEMbI )KU3HEOOECTICUSHHS», YTBEPKIACHHBIM NIPUKa30M MHUHUCTEpCTBa 00pa3o-
BaHus U Hayku Poccuiickoit @enepanuu ot 01.06.2020 r. N 698.

Kon u naumenoBanue koM- | MHAMKATOPHI JOCTHIKEHUS KOMIICTCHITUN

MIETEHITHI

OIIK-2. Cnoco6en npume- | MOIIK-2.1. Mcnonbs3yeT OCHOBHBIC 3aKOHBI €CTECTBEHHOHAY Y-
HATh METOJbl MaTEMAaTHUEe- | HBIX JUCLMIUIAH, & TAK)KE ITpaBuja MNOCTPOCHUS TEXHUUECKUX
CKOI'0 aHalln3a, MOACIHUPO- | CXEM U YEPTEKEH,

BaHMsI, onTuMu3anuu u cta- | MOIIK-2.2. 3naeT npuHIMIHAIBHBIE 0COOEHHOCTH MOJICITUPO-
TUCTUKH JJIs1 PEIICHHUS 3a- BaHUs MAaTEMAaTHYECKUX, (PU3NUYECKHX U XUMUYECKUX MPOLIeC-
Jla4, BO3HUKAIOIINX B XO/I€ | COB, IPEIHA3HAUCHHBIE JJI1 KOHKPETHBIX TEXHOJIOTUYECKUX
npodeccuoHanbHOM Jesi- MIPOLIECCOB,

TEJIbHOCTU HOIIK-2.3. YuacTByeT, CO 3HaHHEM Jieia, B padoTax 1o coBep-

MEHCTBOBAHHUIO MMPONU3BOACTBCHHBIX IMPOICCCOB € UCIIOJIB30Ba-
HUCM SKCIICPUMCHTAJIbHBIX JAHHBIX U PE3YJIbTATOB MOACIINPO-
BaHUA

2. MecTo TMCHUNJIMHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

JucuurninuHa OTHOCHTCS K oOs3aTenbHONM udactu Onmoka bl: Monyns «MaTtemaTudeckue u ecre-
CTBEHHO-HAy4YHbIE JUCIUIUIMHBDY.



JucuuruinHa 6a3upyeTcs Ha CIACIYIOIIUX, TPOUICHHBIX JUCIUTUINHAX:
- TMHEeWHas anreopa.
- MaTeMaTHYECKHI aHaJIH3.
- (usuka;
- QIIGKTPOTEXHUKA U IJICKTPOHUKA;
- OCHOBBI IIPOrPaMMUPOBAHUS,
- TEOpETHYCCKasi MEXaHUKA;
- MCXaHHKa XUIKOCTH U Ira3a,
- COTPOTHUBJICHUE MAaTEPUATIOB;
- TCPMOAHAMHUKA,
- TEIJIOMAacCOOOMEH;
- TCOpHA MEXaHU3MOB U MallllH;
- IPOYHOCTH MAIIIMH U arperaTos;
- CHCTEMbI aBTOMAaTH3WPOBAHHOIO pacyeTa M aHaIn3a;
- DKOHOMHKA M OpTaHU3aIUs POU3BOICTBA.

3. CTpyKTypa U coaepkaHue TUCHUIIINHBI

OO0mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISICT 2 3aU€THBIE SAMHMIIBI -72 Jaca.

3.1. Buabl yyeOHo# padoThbl M TPYA0EMKOCTD

Ne
. KonnuectBo
n/n Buj yuyeOHoii padoThI 4ACOB Cemectp 3
1 | AyauropHblie 3aHATHS 36 36
B ToM yucne:
1.1. | Jlexuu 18 18
1.2. | CemuHapcKue/IPAKTHYESCKHIE 3aHATHUS 18 18
1.3 | JIaGopaTopHble 3aHSATHSI - -
2 | CamocrosiTeqibHas padoTa 36 36
3 | IlpomeskyTouHas aTTecTAlMS
3auer 3 3
Hroro 72 72

3.2. Temarnyeckuil IUVIaH U3yYeHUA TUCIUILTHHBI
Pa3zmemén B npuiioskeHuu 1 k paboueit mporpamme.
3.3. Copnep:kanue pa3iesioB AMCHUININHbBI

BBenenue

Hpe;[MeT, 3a1a4u U coz[epncaHI/Ie JOUCIHUIIJIINHBI. OCHOBHble STallbl paSBI/ITI/ISI JOUCIHUIIJIINHBI. CprK-
Typa Kypca, ero MeCTO U poJjib B MOJATOTOBKE OakayiaBpa, CBA3b C JIPYTMMH JUCHUTUIMHAMU. [loHs-
THUEC MaTeMaTHHGCKOﬁ MOACIHN, UX maccmbmcauml. OCHOBHBIC HpI/IHL[I/IHbI MaTEMAaTUYCCKOI'0O MOJIC -
JUPOBAHUSL.

Paznen 1. O0bikHOBeHHBbIE U PepeHIHATBHbIE YPABHEHUS MEPBOr0 MOPSAKa

Tema 1. [uddepennmanbaple ypaBHEHHs IepBOro NOpsiiKa. 3aauu, IpUBOAALINE K TUd-
(bepeHLraIbHbIM ypaBHEHUSAM NEPBOro nopsaka. OCHOBHbIE MOHITHSI OOBIKHOBEHHBIX AU(QepeH-
LIMAJIbHBIX YpaBHEHMH nepBoro nopsaka. Ilocranoska 3agaun Komm. Teopema cymiecTBoBaHUS U



€IMHCTBEHHOCTHU perieHus. OO1iee 1 4acTHOE pelieHns, OOIIUi U YacTHBINA HHTerpaisl. ['eomer-
PUYECKUN CMBICIT O0IIETO HHTETpaa.

MeToabl UHTETPUPOBAaHUS OOBIKHOBEHHBIX NU((EepeHIINaTbHBIX YpaBHEHUN MEPBOTO I0-
psKa pa3IMYHOro THUIA.

VYpaBHEHUS ¢ pa3/IeJICHHBIMU U Pa3/eSIOIIMMUCS IEPEMEHHBIMHU, OJHOPOAHbIE TU(QepeH-
[yajabHble YpaBHEeHMs. JIMHEHBIE 1.y. IEpBOro NopsAaka U ypaBHeHUs bepHyiun. Pemenne nunen-
HBIX YpPaBHEHMH METOJOM BapHallMy NPOU3BOJIBHOM MOCTOSHHOW, METOAOM Ipou3BeneHuil bep-
HYJUIN.

Tema 2. JTluddepeniuanbaple ypaBHEeHHS BBICIINX MOPSIKOB. Popmbl 3anmuck auddepen-
[IMaJILHOTO YpaBHEHHS n-ro nmopsiaka. O6mee u yactHoe pemienus. [loctanoBku 3agaun Komu, kpa-
€BOi1 3a1aun. MIHTerpupoBaHue METOIOM ITOHMKEHUS MTOPAIKA.

Tema 3. JIunelinsie onHOpoaAHbBIE U depeHIaIbHbIe YpaBHEHUS 1 — ro nopsiaka. Oomue
CBOWCTBA PEIICHUH JIMHEHHBIX OTHOPOIHBIX UG PEpeHIINATbHBIX YPaBHEHUH # — ro nopsaka. Teo-
pemMa o CTPYKType OOIIEro perieHus JIMHEHHBIX OJHOPOAHBIX MU (epeHINalbHbIX YPaBHEHUN 1 —
ro nopsizka. Ilonstre GyH1aMeHTanbHOM CUCTEMbI peIlIeHH JTMHEHHOro 0JJHOPOAHOTO U depeH-
[IMAIIBHOTO YPaBHEHUS 1 — T'O TIOPSAKA, €€ MOCTPOCHHE JUIsl YPABHEHUH € TOCTOSTHHBIMU KOA(duIu-
€HTaMHU. XapaKTepPUCTHUECKOE YpaBHEHUE. By 4acTHBIX pelieHuil TMHEHHOro 0THOPOIHOTO U -
(bepeHLnaIbHOr0 YpaBHEHHs! 77 — IO MOpsAKa B 3aBUCHMOCTH OT BHJIa KOPHEH XapaKTepUCTUYECKO-
IO ypaBHEHHUS.

Jluneiinble HeoHOpOAHBIE UG depeHIIMaTbHbIE YPAaBHEHUSI 7 — 'O MOpsiIKa ¢ MOCTOSIHHBI-
Mu K03 durmentamu. Teopema 0 CTPyKType 00IIero peleHus Takux ypaBHeHuid. Mero1 moadopa
YaCTHOTO peleHus (METO/I HeonpeaAeNeHHbIX KO3()PUIMEHTOB) ISl pa3IUYHbIX CHEIHAIbHBIX BU-
JIOB IIPaBOM YacTH.

JIuneiiHble HEOAHOPOIHBIE AU depeHLInaIbHbIe YpaBHEHUSI BTOPOTro nopsiika. MeTto Bapu-
Ay MPOU3BOJIBHBIX TOCTOSTHHBIX.

Tema 4. Kpaesble 3aaun. 3agaun Ha COOCTBEHHBIC 3HAUCHHUSI.

Tema 5. CucreMbl OOBIKHOBEHHBIX JU(QepeHIMaIbHbIX YpaBHeHUH. OCHOBHbBIC TOHATHSL.
HopMmanbHble cUCTEMBl JTUHEHHBIX OAHOPOIHBIX M HEOJHOPOIHBIX IAU(depeHInaIbHbIX ypaBHE-
HUi. TeopeMbl 00 SKBUBaJIEHTHOCTH U (HEPEHINATBLHOIO YPaBHEHUS N-T'0 MOPsAKa U HOpMaJIbHOU
cuctemsl n nuddepeHalbHbIX ypaBHEHUN. Perienne TMHEMHBIX OAHOPOJHBIX U HEOAHOPOIHBIX
cUCTEeM OOBIKHOBEHHBIX AU (PepeHInaNbHBIX YpaBHEHUH ¢ TOCTOSHHBIMU K03 duiimenTamu.

Pa3nea 2. [IndppepenunanbHbie ypaBHEHUsSI B YACTHBIX POU3BOAHBIX
(ypaBHeHHMsI MATeMaTH4YeCKON Ppu3ukmn)

Tema 1. [locTaHoBka OCHOBHOM 3aJja4yu TAPMOHHYECKOr0 aHayn3a. OpTOrOHAIBHOCTh TPUTO-
HoMmeTpruueckux GyHKuuid. Paznoxxenne B psag @ypbe hyHkumii ¢ nepuogom T =2 . DopMyIIbl KO-
s punmenToB Oypre. Ycenosus Jupuxie. Teopema 0 pa3noKUMOCTH TIEPHOANYSCKUX (YHKIIHA B
psn @ypee. Pag @ypbe A 4eTHBIX M HeUeTHBIX QyHKUui. Paznoxenue B psan Oypre QyHKIMIA C
IPOM3BOJILHBIM NEepHOAOM. OCOOEHHOCTH PA3NIOKEHHUs HENEePHUOAMYECKUX (YHKLUH, MOHATHE HUX
MEPUOIUYECKOT0 MPOJIOTHKEHHUS.

[Ipumenenne TpuroHoMeTpuueckux psgoB Oypbe 11 peleHus KpaeBbIX 3a1ad.

Tema 2. Kimaccudukanust muHeHHbIX 1uddepeHITnanbHbIX YPaBHEHUNH C YaCTHBIMH TTPOU3BO/ -
HBIMU 2-T0 nopsaka. OCHOBHBIE ypaBHEHHsI MaTeMaTuueckoil ¢pu3uku. [locraHoBKa KpaeBbIX U Ha-
YaJIbHO-KPAEBbIX 3a/1a4 ISl HUX, UX (PU3UYECKUN CMBICI.

Tema 3. Pemienre BOJTHOBOTO ypaBHEHUS C OAHOPOJIHBIMU TPAHUYHBIMH YCIOBUSIMU METOJOM
pas3JienieHus: IepeMeHHBIX. 3a7ada O MalbIX CBOOOTHBIX KOJNEOAHUAX CTPYHBI, PU3UUECKUI aHATH3
pemieHus. CTosure BOJIHBI

Tema 4. Pemienre HEOAHOPOIHOTO TUHEPOOIMUYECKOTO YPABHEHUS C OJHOPOJHBIMU I'paHUY-
HBIMHU YCJIOBUSIMH METOJIOM PA3JI0’KEHHSI 110 COOCTBEHHBIM (DYHKITMAM. 3a/1aua O BBIHYKJICHHBIX KO-
nebaHusAX CTPYHBI IPU OTCYTCTBUU HauaJIbHBIX BO3MYIIECHHH M MPU HEOJHOPOIHBIX HadaIbHBIX
YCIIOBHSIX.

Tema 5. IlocranoBka KpaeBbIX 3a1a4 Ui ypaBHeHUs Jlarutaca. Pemenue 3anaun Qupuxie ais

6



YpaBHCHHUA Jlammaca B HpHMoerHBHOﬁ o0yactu METOHAOM pPa3ACICHUA ICPCMCHHBIX.

3.4. TemaTuka NPaAaKTHYECKUX 3aHATUH MO IUCHUNINHE
«MaremaTu4ecKkue MeTOAbI MOJXEJTMPOBAHUS
(usnyeckux mpoueccoB»

Ne Tema 3ansTHA
n/n
1 MeTobpl UHTErpUPOBaHUS OOBIKHOBEHHBIX AU QEepeHInaIbHbIX YpaBHEHUH (01y) mep-

BOT'O MOPSAKA PA3IMYHOrO THUIIA
2 WHTerpupoBanue oAy BBICIIUX IMOPSAKOB METOAOM ITOHMKEHUS MOPsIIKA

3 Perienne nMHEHHBIX OJTHOPOIHBIX JA.y. N —TO MOPSIIKA C MOCTOSIHHBIMU KO3 (duImenrta-
Mmu. [TocTpoenne GpyHIaMEHTAIBHONW CUCTEMBI PEIICHUH B 3aBUCUMOCTH OT BHJ1a KOpHEH
XapaKTEPUCTUUYECKOTO YPABHEHHSI.

4 Pemenuie TMHEMHBIX HEOJHOPOAHBIX A.y. A-TO MOPSAIKA C MOCTOSHHBIMHU KO3 ULIEH-
TaMH1 MCTOAOM H0;160pa JJIg PA3JIMYHBIX CIICHUAJIbHBIX BUJI0OB HpaBOﬁ qacTu

5 Pemenvie muHEHBIX HEOAHOPOIHBIX /I.y. BTOPOTO MOPAIKA C MOCTOSHHBIMU KOA(hhUIIN-
CHTaM1 MCTOJOM Bapuallu MPOU3BOJIbHBIX MOCTOAHHBIX.

6 Pemenrie HOpManbHBIX CHUCTEM JIMHEHWHBIX IUBdepeHIINaNbHbIX YpaBHEHHH METOJ0M
HUCKIIIOYCHUA HCEN3BCCTHDBIX.

7 [IpuMeHeHne TPUTOHOMETPUUECKUX psA10B Pypbe K pEUICHUIO KPAEBBIX 3324 JJIsl O11Y.

8 Pemenue 3amaun Jlupuxne mans ypaBHenus Jlamaca B mpsSMOYTOJIBHOW 00JIacTH METO-
JIOM pa3/ieJieHUs IEPEMEHHBIX JUUISl PA3JIMYHbIX BAPHAHTOB TPAHUYHBIX YCIOBUU

9 KoHTposibHOE TeCcTUpOBaHUE MO KYpCy.

4. Y4eOHO-MeTOAMYECKOE M HH(OPMALIMOHHOE 00ecnevyeHune

4.1. HopmaTuBHble 10kyMeHTHI H 'OCTHbI

1. ®I'OC 16.03.03. XomonuiabHasi, KpUOTEHHAsI TEXHUKA M CUCTEMBI ku3HeoOecneuenus,.2020. N
698.

2. Axanemudeckuii yueOHBIHN IJIaH 1O HampaiieHHto moarotoBku: 16.03.03. XomoawibHas, Kpuo-
TeHHasi TEXHUKA U CUCTeMBI ku3HeobecnieueHus. [Ipoduns: XonoaunpHas, KpHOTCHHAS TEXHU-
Ka U CUCTEeMBI )xu3HeoOecnieueHus. @opma oOydeHust — ounas. 2023.

3. Vka3 Ilpe3unenta Poccuiickont ®enepanyn ot 01.12.2016 Ne 642 «CrpaTernn Hay4yHO-TEXHO-
jJorudeckoro pa3sutusi Poccuiickoii denepanumy.

4. TIlpuka3z MunuctepcTBa obpa3oBanus U Hayku Poccuiickoit deneparu ot 23.08.2017 Ne 816
«O06 ytBepxkaenuu [lopsiaka MpUMEHEHHS OpraHU3aIUsIMHU, OCYIIECTBISIONIMME 00pa30BaTeb-
HYIO JIeATeIbHOCTh, JIEKTPOHHOTO O0YUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUN
TP peau3ai 00pa30BaTEIbHBIX TPOTPaAMM).

4.2. OcHoBHas JuTEparypa

1. Jemumosuu B.I1., Monenos B.I1. /luddepennmanbabie ypaBHeHus: yaeOHOe mocobue. M.
Hzn-so «JIaub», 2019. 280 c.
2. Jlecun B.B. VYpaBHenuss marematuueckod ¢usuku: YueOHuk M.: Uzn-Bo «MHOPA-My,
2017. 240 c.
4.3. JlomoJiHUTeJIbHAS JIUTEpaTypa

1. TluckynoB H. C. IuddepenunansHoe 1 MHTErpaibHOE UCUUCICHUS Ui BTYy30B. B 2-X To-
max. M.: Murerpan - Ilpecc, 2009. 180 k3.



2. 3y6kos B.I'., JIaxoBckuii B.A., Mapteinenko A.UW., MunocueB B.b. Kypc Brbiciieii matema-
TUKH: YuyeObHoe mocobue s BTy3oB. Yacte 1. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. O6bikHOBeHHbIE AUCIMILTNHE THdPepeHnaIbHbIe YpaBHEHHS U OTIepalliOHHOE
ucuucieHue. YyeOHoe mocoOue mo «MaremaTtuka» Ui CTYACHTOB BCEX CHElHaTbHOCTEH.
M. 2006. 693 k3.

4. Koran E.A. OGsikHOBeHHbIE MU hepeHIInabHbIe YPaBHEHHUS U BApHALIMOHHOE UCUUCIICHHE
B MPWIOKEHUHU K PAacyETy aBTOMOOWJIBHBIX KOHCTPYKIHMH. YuyeOHOoe mocobue 1Mo AuCIH-
wiMHe «MareMmatuka» A CTyJIEeHTOB Bcex cnenuanbHocte. M.: MAMMU, 2010. 200 3k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. nexTpoHHBII pecypc.

5. Apamanosuu WN.I'., Jlesun B.M. YpaBHenus marematnueckoit puzuku M.: Hayka, 2-e uzz.
1969, 288 c.

6. Koran E.A., Jlonanuupsia E.A. Pagsl @ypbe u nuddepeHnuaibable ypaBHEHUsT MaTeMaTH -
yeckoil pusmku. YuebHoe nmocobOue mo aucuuiiinHe «MartemaTtuka» Ajisi CTYIAEHTOB BCeX
CHelMaTbHOCTEH M HANPaBICHUN MOATOTOBKU JUIJIOMHUPOBAHHBIX CHESIUATUCTOB U Oaka-
JaBpoB 04HOTO otaeneHus. M.,2012. 400 >k3.

7. TuxonoB A.H., Camapckuii A.A. YpaBHeHust Matematudeckoit ¢pusuxu. M.: Hayka, 2007.

4.4. DueKTpoHHBbIE 00pa3oBaTe/bHbIE PeCypchl

[TpoBeneHue 3aHATHIl U aTTECTAIMI BO3MOXHO B TUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHUEM CUCTE -
MBI TUCTaHIIMOHHOTO 00y4eHnust yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboraHHBIX Kadeapoit
«MatemaTuka» JIEeKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo BceM paszaenam mporpaMmel:

JuddepenunanbHubie ypaBHe- https://online.mospolytech.ru/course/view.php?id=4396
HUS

YpaBHEHHS] MAaTEMaTHYECKOMN https://online.mospolytech.ru/course/view.php?id=3313
buzuku

OcHOBBI BapHaLlMOHHOT'O UC- https://online.mospolytech.ru/course/view.php?id=476
YHCIICHHS

Pa3zpaborannbsie DOP BKIII04alOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.
[Topsimok npoBenieHus: paboT B JUCTAaHIIMOHHOM (popMaTe yCTaHABIMBAETCS OTACIbHBIMHU PACIOPS -
KEHUSIMU IPOPEKTOPa M0 yueOHOM padboTe 1/Uiu EeHTPOM y4eOHO-METOINYECKON paboThl.

Kaxaplii cTyIeHT o0ecTieueH WHINBHUYaTbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K JJICKTPOHHOW OnO-

JINOTEKE MOCKOBCKOI'O IMOJIUTEXA

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

HuTepHeT-pecypchl BKIIOYAIT Y4eOHO-METOIUYECKUE MAaTEPUAIIBI B DJIEKTPOHHOM BHUE, IPEICTAB-

JIeHHBIC Ha caifite mospolytech.ru B paznene: «llenTp MaremaTuaeckoro oOpa3oBaHUs»

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

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

[Tone3nbie yueOHO-MeTOAMYECKHE U HHPOPMAIIMOHHBIE MaTEPHUAIIbI ITPEJICTABICHBI HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT» aJsi OCBOCHUS

TUCHUITTMHB: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIMueH3HOHHOE M CBOOOJHO paCNpOCTPaHsAeMoe

NporpaMMHoe odecrneyeHmne


http://mospolytech.ru/index.php?id=5822
http://mospolytech.ru/index.php?id=4486
http://www.i-exam.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru/
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://e.lanbook.com/

z

HaumenoBanue | Pa3zpabotuuk I10

HoctynHocts (mu- | Cceblika Ha Enunbiii peectp

(mpaBoobitana- [IEH3MOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM ISt
TEJb) 601HO pacnpo- 3BM u B/] (npu Hanuaun)
CTpaHsIeMoe)
1 | AstraLinuxCom [OOO JInneH3noHHoOE https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?
ACTPA" sphrase_1d=954036
2 | MoiiOduc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/
OBJIAYHBIE reestr/301558/?
TEXHOJIOT " sphrase 1d=943375

4.6. CoBpeMeHHbIe NpodeccHOHAIBHBIE 0a3bl JAHHBIX U
HH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

Ilepeyenns pecypcoB cetn UHTepHET, 1OCTYNHBIX 1JISl OCBOCHUS JUCHUIJIMHBI:

Jr't_) HaumenoBanue

Cchl1ka Ha pecypc JIoCTYIHOCTh

NudopManiuOHHO-CIIPABOYHBIE CHCTEMBI

StackOverflow

Hoctynna B cetn UH-
TepHeT 6e3 orpaHuye-
1302071

https://
stackoverflow.com/

Wundpopmannonuslie pecypebl CeTu
Koncynprantllntoc

http:// www.consultant.ru | loctynao

ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JTApTOB BBICLIET0 00pa30BaHUs

http://www.fgosvo.ru. JoctymHo

JIeKTPOHHO-0U0JIMOTEYHbIE CHCTEMBI

HOU OMOJIMOTEKH
(eLIBRARY.RU)

Jlanb https://e.Jlanbook.com/ HocrtynHa B cetu 1n-
TepHET Oe3 orpaHuye-
302071
IPR Books https:// HocrtynHa B cetu 1n-
www.iprbookshop.ru/ TepHeT Oe3 orpaHuye-
302071
IIpodeccuonanbubie 6a3bl JAHHBIX
ba3a 1aHHBIX HAYYHOH JIEKTPOH- http://www.elibrary.ru HoctynHo

WebofScienceCoreCollection — mo-
nuTeMaTuyeckas pedepaTuBHO-OMO-
nuorpaduueckas u
HayKoMeTpHuueckas (6ubarnoMerpu-
yeckas) 0aza JaHHBIX

http://webofscience.com | locTymHo



http://webofscience.com/
http://www.elibrary.ru/
http://www.consultant.ru/
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

5. MaTepuajJibHO-TeXHUYECKOe o0ecneyeHne T CIUINIUHBI
MaTepI/IaJIbHO — TexHuyeckad Oasza YHUBCPCUTCTA O6€CH€‘-II/IBaeT IMPOBCACHNUEC BCCX BHUIOB
SaHHTI/IfI, MpeaAYCMOTPCHHBIX yLIe6HBIM IIJIaHOM, U COOTBETCTBYCT HeﬁCTBYIOHlHM CaAHUTAPHBIM H
MPOTUBOIIOKAaPHBIM IIpaBUJIaM U HOpMaM.
Kadenpa «Marematnkay» He pacroyiaraeT COOCTBEHHBIM ayAUTOPHBIM (DOHIIOM U UCIIOJIb3Y -
eT y4eOHbIe ayIMTOPHH U3 00111ero (GoHa YHUBEPCHTETA.
HpI/I HCO6XO,Z[I/IMOCTI/I IJIA IIPOBEACHN A HHTCPAKTHUBHBIX IIPAKTHYCCKUX 3aHATUHN HCITIOJIb3YIOT -
Csl KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToanueckue peKoMeHAaluu

6.1. Meroguyeckue peKOMEHIAIUU AJIS NPenoaaBaTesis
110 OPraHu3aluu 00y4YeHH s

[Tpexxne Bcero, ciaenyeT oOpaTUTh BHUMaHHE CTYJEHTOB Ha TO, YTO MPAKTUYECKU BECH U3Y -
JaeMbIil UMM MaTepHall IBJIETCS AJI1 HUX HOBBIM, HE N3Y4aBIIUMCS B IPOrPaMME CPEIHEN IIKOJIBL.
OpnHako oH He TpeOyeT KaKoi-Tnbo crenuanabHOM (JOTOIHUTEIBHON) MOATOTOBKY M BIIOJTHE MOXKET
OBITh YCIIENIHO M3YYEH, €CIU CTYIEHTHI OyIyT MOCEeIaTh 3aHATHS, CBOEBPEMEHHO BBIMOIHATH J10-
MalllHUE 3aJaHUs U I10JIb30BaThCA (HpI/I HGO6XO}II/IMOCTI/I) CHCTEMOH INIAHOBBIX KOHCy.]'II)TaHI/II\/’I B TC-
YeHHE KaXJ0ro ceMecTpa. Bomienmme B Kypc MaTEMAaTUKH Pa3/eibl SBISIOTCS KIACCUYECKUMU, B
TO K€ BpeMsI OHU MPAKTUYECKU OPUEHTHPOBAHBI, TaK KaK UMEIOT HIMPOKOE PaCHpOCTpaHEHUE NI
pEILIEeHNs] pa3HOTO poJia 3a/lay BHYTPU CaMOM MaTeMaTHKU U MPUKIAAHBIX 3a71a4. MIX ocBoeHue mno-
MOJKET CTYIEHTaM JIOTHYECKH BEPHO, apryMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U IIHUCBMEHHYIO
peub, YCIEUIHO IPUMEHSTh HAaKOIUIEHHBIE 3HAaHHUS B IPOPECCUOHATILHOM J1eSTETbHOCTH.

Heobxonumo ¢ camoro Hayana 3aHTHH PEKOMEHI0BaTh CTY/IEHTaM OCHOBHYIO M JIOTIOJHHU-
TEJBbHYIO JJUTEPATYPY, & B KOHIIE CEMECTPA JaTh CIIUCOK BOIPOCOB ISl TIOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHHN N0 JUCHMILTUHE clieAyeT 0053aTeabHO TPOUH(OPMUPOBATH CTYIEHTOB
0 BUJe U popMe MPOMEKYTOUHOM aTTecTallK MO JUCHUIUIMHE, CPOKaX €€ MPOBEICHHS], YCIOBUAX
J0ITyCKa K npOMemyrquoﬁ aTTeCTalu, MIPUMCEHACMBIX BUAAX IIPOMCKYTOYHOI'O KOHTPOJIA.

CoobOpaxkeHus: 1 peKOMEHJJalluH, IPUBECHHbIE B 1. 6.2 pabodveil mporpaMMsbl AJIs CTYJCH -
TOB, AOJI?’KHBI OBLITH YETKO C(l)OpMy.HI/IpOBaHI)I " U3JI0KEHbBI UMCHHO ITPCIIOAaBaTCIIEM Ha JICKIUAX,
IIPAKTUYECKUX 3aHATUAX U KOHCYJIbTALUAX.

W3noxxeHne TeopeTUYecKoro Marepuaia J0KHO COMTPOBOXKAATHCS MILTIOCTPATUBHBIMU PH-
MepaMH, TIIATEIBHO OTOOPaHHBIMHU IPEINOoJaBaTeNIeM TaK, YTOObl TEXHHUECKHE TPYAHOCTU U BBI-
KIIaAKU IIpHU PCIICHUUN 3aJa4d HE OTBJICKAJIHN OT TJIaBHOT'O: OCMBICIICHUA HACHU U CYTU IIPHUMCHIIC -
MBIX MeTo/10B. CienyeT Bcera yKkasblBaTh IPUMEPHI IPAKTUYECKOTO IPUMEHEHHUST paCCMOTPEHHBIX
Ha 3aHATHSIX YpaBHEHUU U (HOpMYIL.

[IpakTHyeckue 3aHATHSA JOJKHBI OBITH OPraHU30BAaHbI MpEMNoJaBaTesieM TaKUM 00paszoM,
YTOOBI OCTABAJIOCh BPEMsI Ha MEPHOJUYECKOE BBIMOJIHEHHE CTYyJIEHTaMH HEeOOJIbLION caMOCTOs-
TEJIbHOM pabOThI B Ay TUTOPUH JJIS IPOBEPKU YCBOCHUS M3JI0KEHHOT'O MaTepHara.

HpenonaBaTem), BGHYH_[I/Iﬁ MPAKTUYCCKUC 3aHATHA, TOJIKCH COrJIaCOBBIBAThH yqe6H0 — TeMa-
TUYECKUH TJIaH 3aHATUH C JIEKTOPOM, UCTIOIb30BATh €IMHYIO0 CUCTEMY 0003HAUCHUH.

[IpenogaBatemnto ciaenyeT 10OMBATbCSI CUCTEMAaTUUYECKONW HEMpPEphIBHONW pabOThI CTY/IEHTOB
B TEUECHUE CEMeCTpa, HEOOXOAMMO BBISABISATH CHIIBHBIX CTYJCHTOB M NPUBJIEKATh UX K HAYYHOH pa-
00Te, K y4acTHIO B Pa3HOTO poJa OJIMMIINA/IaX U KOHKYpCax.

CrTyzneHT JOKEH OIyIIaTh 3aMHTEPECOBAHHOCTD NPENOJABATEINS B TOCTHKEHUN KOHEUHOTO
pe3yibTaTa: B IPUOOPETCHUH OOYyJArOITUMUCS MPOYHBIX 3HAHWM, YMEHUH U BIIQJICHUS HAKOTUICH-
HOU MH(pOpMaLmel [uid penieHus 3a1a4d B Npo(ecCHoHAIbHON AeITeTbHOCTH.

6.1.1. OO6pa3oBaTesibHbIE TEXHOJIOTHH
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Bo3MoKHO nIpoBeieHUe 3aHATUI U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHUEM CHCTE-
MBI TUCTaHIIMOHHOTO 00yueHus: yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3paboTaHHbIX Kadeapoin
«MareMaTuka» dJIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimok mpoBeneHnst paboOT B TUCTAHIIMOHHOM (pOopMaTe yCTaHABIMBACTCS OTACITHHBIMHU PACIIOPS -
KEHHUSAMU MPOPEKTOpa Mo yueOHOI paboTe u/Win IEHTPOM Y4eOHO-METOANYECKON paboThI.

6.2. MeToanueckue yKazaHus Il 00y4aIOIIHUXCS 110 OCBOCHHIO
AU CHMILIHHBI

Wzydenune nuddepeHnnanbHbIX ypaBHEHUH MMeEeT BaXkKHeEMIee 3HaueHHe B MareMaThye-
CKOM MOoAroToBKe MHXKeHepa. OOBACHIETCS 3TO TeM, uTo AuddepeHnnanbuble ypaBHEHUs TPe/T-
CTaBIISIOT OO0 MaTeMaTHUECKUE MOJIEIH CaMbIX Pa3HOOOpA3HBIX MPOLECCOB U SIBIECHUI, TaK Kak
UX PELIEHUS MO3BOJISIIOT OMKMCATh 3BOJIOLHUI0 U3y4aeMOTro IMPOLecca, XapaKkTep MPOUCXOIAIINX C
MaTEepHUaIbHON CUCTEMON U3MEHEHUH B 3aBUCUMOCTH OT NIEPBOHAYAIIBHOTO COCTOSIHUSI CHCTEMBI.
OTnuuuTenbHOE CBOMCTBO U PepeHIalIbHBIX YPaBHEHUH COCTOUT B TOM, YTO IIPU UX UHTETPUPO-
BaHUM OOBIYHO TMOJIydaeTcss OecUMCIIEHHOE MHOXKECTBO pelleHuil. [y ypaBHEHHs MEpBOro Mo-
psAKa 3TO MHOXKECTBO ONMCHIBAETCS OJTHOM MPOM3BOJIBHOM MOCTOSHHOW. UYUTOOBI BBIAEIUTH U3
0ECKOHEYHOI'0 MHOYKECTBA PEIIEHUH TO, KOTOPOE ONMUCHIBAET UMEHHO JIaHHBIN Ipoliecc, He0OXO0Iu -
MO 3aJaTh JOIOJIHUTENbHYI0 MH(OpMaIHIO, HAalpUMep, 3HaTh HadyalbHOE COCTOSHUE Ipoliecca.
Takoe TOMOTHUTEIBHOE YCIOBUE HA3BIBAETCS HAYAJIBHBIM YCIOBUEM.

3amaua uHTErpUpoBaHus AuG G EepeHIINaTLHOTO YPAaBHEHHS MEPBOTO MOPsAIKa COBMECTHO C
HaYaJIbHBIM YCIIOBUEM HA3bIBACTCA HaydaJdbHOMW 3aj1aded mim 3anadeil Komm.

Jna nuddepeHnranbHbIX  ypaBHEHUH MEPBOTr0 MOpsIKa ClEAyeT pa3indarh oOliee, yacT-
HOE ¥ 0c000€ pelIeHus, a TaKkKe 00N, YaCTHBIM U 0COOBIH MHTErpabl.

[Ipn uHTErpHpOBaHUM ypaBHEHUH MEPBOro MOPSAKA HAZO MPEXJE BCETO ONPEAETUTh TUI
ypaBHEHHMs, a 3aTeM YK€ MPUMEHUTh TOT WJIM MHOM MeTo] pemeHus. Hago o0s3aTebHO OCBOUTD
poUeAypy NPUBEACHUS YpaBHEHHS NIEPBOIO MOPsI/IKa K YPaBHEHHUIO C pa3/IeJICHHBIMU NIEPEMEHHBI -
MU, TaK KaK UMEHHO TaKH€ YPAaBHEHUS MOKHO HEIIOCPEJCTBEHHO HHTETPUPOBATH.

g nuddepeHanbHbIX ypaBHEHUN N — IO MOPsAIKa 00s13aTENIbHO 3HATh TOCTAHOBKU 33/1a-
yn Koiu, kpaeBoii 3ajjauu, 3a/1aun Ha COOCTBEHHbIE 3HAYCHHUSI.

B teme, nocseHHO TMHEHHBIM U depeHIMaTbHBIM YPaBHEHUSIM N — IO MOPSJIKA, HA0
3HaTh TEOPEMBI O CTPYKTYpE OOLIEro pelieHus] OJHOPOAHBIX U HEOJHOPOAHBIX YPaBHEHHH, TaKk KaKk
OHM YKa3bIBaIOT IyTh OCTPOEHUS 0011ero pemeHusi. O0paTUTh BHUMaHUE HA TO, YTO PEIICHUE JIH -
HEHHBIX OJHOPOAHBIX IU((epeHINaTbHBIX YPAaBHEHUH N — o MOpsijiKa ¢ MOCTOSITHHBIMHU K03 du-
[UEHTaMH HE TpeOyeT MHTETPUPOBAHUS, a CBOJAUTCS K YMCTO alredpandeckoi npodiemMe Haxox/ae-
HUS KOPHEW COOTBETCTBYIOLIETO XapaKTEPUCTUYECKOro ypaBHeHMs. Hano 3HaTh BU 4acTHBIX pe-
[IEHUH JINHEHHBIX OJHOPOAHBIX AUPPEpeHInaTbHbIX YPAaBHEHUH N — o MOPSAJIKa C IOCTOSTHHBIMU
K03(ppuLIeHTaMu B 3aBUCUMOCTH OT BU/1a KOPHEH XapaKTepUCTHUECKOTO ypaBHEHHUS.

Hano 4eTko ysICHUTH alnropuT™M MOCTPOEHUS! YACTHBIX PEIICHUN JTMHEWHBIX HEOJHOPOIHBIX
T depeHIMaIbHbIX YpaBHEHUH MeToaoM mHojdopa (METOA0M HeompeeNeHHbIX KO3 (UIeH-
TOB), 0OpaTUB BHUMaHHE Ha TO, YTO B 3TOM CJIy4ae BUJ YACTHBIX PEIICHUN HEOAHOPOJHOrO ypaB-
HEHUS COOTBETCTBYET IO CTPYKTYPE 3aJaHHOW ITPaBOW YaCTH.

YpaBHeHus MaTeMaTH4YeCKOH PU3MKH

Pa3znen maTemaTuku, MOCBALICHHBIN YpaBHEHUSAM MaTeMaTU4YeCKON (PU3MKH, SBISETCS Upes3-
BbIUAIIHO BaXKHBIM JUIS NPUIOKEHUH, TaK Kak OOJBIIMHCTBO (PU3MUECKUX MPOLIECCOB PA3TUUYHOM
IPUPOJIBI MOJEIUPYETCS UMEHHO JMHEHHbIMU Iud@epeHInaNIbHbIMI YPaBHEHUSIMU B YaCTHBIX
IIPOU3BOJHBIX.

[IpumeHeHne KIacCuYecKoro MEeTo/1a peleHHs TMHEHHbIX AU pepeHInanbHbIX ypaBHEHUN
B YACTHBIX MPOU3BOAHBIX (M3yu€HHE TAKMX YpaBHEHHH BTOPOro IMOpsSAKA U COCTABISIET MpeIMeT
MaTeMaTH4ecKol (pU3MKM) — MeTo/1a pa3/ielIeHNs NEPEMEHHBIX MPEeANnoIaraeT UCIoJb30BaHUE TPH-
TOHOMETpUYeCKUX psaaoB Dypbe (OAMHAPHBIX M ABOWHBIX). DTOT pa3fiesl He U3jarajics CTyAeHTaM
Ha IIEPBOM Kypce NpPU HM3YYEHUU JUCHUIUIMHBI «Maremarnueckuii aHanms». [loaTomy m3yueHue
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paszzena, MOCBSIIEHHOTO YPaBHEHUSM MaTeMaTHUeCKON (PM3MKU HAUYWHAETCS C OCHOB TrapMOHHYE-
CKOro aHanu3a — Teopuu psanoB Oypee.

B »ToM pasnene kypca cieayer oOpaTuTh BHUMAHHE Ha 3aMEUYaTeNIbHYI0 0COOCHHOCTh TpHU-
TOHOMETPUYECKUX CHHYCOB M KOCHHYCOB — MX OPTOTOHAIBHOCTH, 3HATH YCJIOBHS Pa3IOKHUMOCTH
byskun B psg Oypbe, 4eTKO pa3iuyaTh pa3iMyHbIC CIIydan Pa3iokUMOCTH QYHKIUH B psg Dy-
pbe B 3aBHCHUMOCTH OT BHa (DYHKIIMH, OT MHTEpBaJia, HA KOTOPOM OHa ompezeneHa. [lonesno mpu
ATOM HAaYWHATh C TOCTPOCHUs rpaduka GpyHKIUN — Toraa cpa3y OyAeT SCHO, SBISETCS JIM OHA YeT-
HOM WJIM HEYETHOW WJIM MPOU3BOJILHOTO BHUA.

[Ipn u3ydeHun ypaBHEHHH MaTeMaTH4eCKOW (DU3MKHU ClelyeT, MpexXJe BCero o0paTUTh
BHMMaHHE Ha Kiaccudukanuo ypaBHeHU. Bc€ MHOrOOOpa3ue ypaBHEHN MaTeMaTHIEeCKON hH3H-
KU MOKET OBITh pa3/IeNIeHO Ha TPH Kiacca. YpaBHEHHUS Ka)XJIOro Kjiacca 00NafaloT OOIMUMU CBOM -
CTBaMH PEIICHHUH. B Ka)KI0M M3 3TUX KJIACCOB €CTh MPOCTEHIee YpaBHEHHE, HA3bIBAEMOE KAHOHU-
yeckum. ITpUHAANIEKHOCTh YpaBHEHUS K TOMY WJIM MHOMY KJacCy OMNPENEsieTCss COOTHOIICHHEM
MeXIy Kod(phuImeHTaMu Mpu CTapIIuX MTPOU3BOTHBIX.

Oco0oe BHMMaHUe HA10 OOPATHThL HA NMOCTAHOBKH HAYaJbHO-KPaeBbIX 3a1a4 [JIf
YPaBHEHUil runepooIu4ecKoro, napadoauyeckoro TUMIOB U KpPaeBbIX 32/1a4 /sl YPaBHEeHU
INNTHYECKOT 0 THIIA.

Jro6oe muddepeHnnanbHoe ypaBHEHHE MaTeMAaTHUYECKOW (U3MKHA HMEET OECUMCICHHOE
MHO>KECTBO peleHuid. /s monydeHusl eIMHCTBEHHOTO pPelIeHUsT HEOOXOAUMO 3aJaHue JTOTIOTHH -
TEJBHBIX YCJIOBHMA, KOTOPHIE TTO3BOJISIOT OJHO3HAYHO OMHCATh KOHKPETHBIM (PH3NYECKUIA TTPOIIeCC.
KonuyecTBO M BUJ 3THUX YCIOBHUH 3aBUCAT OT XapaKTepa M MOPSIKA MPOU3BOJHBIX, BXOJAIIUX B
ypaBHeHHUE, OT (HopMbI 00JaCTH, B KOTOPOM HIIETCS pPEIICHUE ypaBHEHUS, OT XapakTepa B3auMO-
JIENCTBHUS paccMaTprBaeMoro Temna (WId Mpoliecca B BBIICICHHOM Telle) ¢ OKpyXkKaroliei cpeaoi. B
o011em ciyyae J0NOJHUTEIbHBIMH YCIOBUSIMU MOTYT OBITh HAUAIbHble U 2PAHUYHBLE YCA0BUS.

HavanbHble yCIIOBUSI OMUCHIBAIOT COCTOSIHUE O0OBEKTa B HAYANbHBI MOMEHT BpeMeHH. J[is
ypaBHEHHUS TUTIEPOOTUIECKOTO THIIA CTABITCS JBAa HAYAIBHBIX YCIOBUS COOTBETCTBEHHO BTOPOMY
MOPSIIKY MPOU3BOJHOM MO BpEeMEHH, BXOodlel B ypaBHeHHE. OHU XapaKTepU3YIOT BEJIMYUHBI OT-
KJIOHEHUW U CKOPOCTEH TOYEK 0O0BEKTa (CTPYHBI, CTEP>KHS M JIp.) B HAYAJIIbHBII MOMEHT BPEMCHH.
st ypaBHeHUsI Tapa0OIUYeCKOro THMA CTAaBUTCS OJHO HadajdbHOE YCIOBHE, YTO COOTBETCTBYET
MEPBOMY TOPSAKY TPOU3BOJHON MO BPEMEHH (€cii MCKoMas (PYHKITUS B ypaBHEHUHU TEIUIONPO-
BOJHOCTH u(X,f) — TeMIlepaTypa B IPOU3BOJIILHOM CEUEHUH CTEPKHS B 000 MOMEHT BPEMEHHU £, TO
HaYaJIbHBIM YCJIOBHEM 3a7aéTCsl pacmlpe/ielieHne TeMIIepaTyphl MO JUIMHE CTEPXKHS B HAYaIbHBIN
MOMEHT BpeMeHH ¢ = 0).

['paHnyHBIC YCTOBUS JUIsl BOJIHOBOTO YpaBHEHHUS (€CIM OHO OMHUCHIBAET, HAINPUMED, MOTIe-
pedHble Koyie0aHUsl CTPYHBI KOHEUHBIX Pa3MEpOB) XapaKTEPU3YIOT MOBEJACHHUE KOHIIOB CTPYHBI B
mpoiiecce Kojie0aHui 1 3aBUCAT OT XapaKkTepa X 3aKPETUICHHS.

Jnst ypaBHEHUsI TEIUIONPOBOJHOCTU CTEPXHS T'PAHUYHBIE YCIIOBUS MMEIOT CYIIECTBEHHO
Pa3TUYHBIA BUJ B 3aBUCUMOCTH OT XapaKTepa TeMI000MeHa KOHIIOB CTEPKHSI C OKPYIKAFOIICH cpe-
JI0M.

st ypaBHEHUS DJUTANITUYECKOTO TUTIA, KaK U NIl YPaBHEHHsI 1MapaboIMdecKoro THIa, Tak-
K€ paszinyaloT pa3Hble KpaeBble 33a/1a4d B 3aBUCMMOCTH OT yCIIOBUM Ha KOHTYpPE paccMaTpuBaeMou
o0mnacTH.

Ilosmomy nocmanoexa 3a0auu mamemamuyeckou uuxu exkiodaem 3adanue ouggepen-
YUATILHO20 YPABHEHUS 8 YACTIHBIX NPOU3BOOHDBLX, ONUCLIBAIOWE20 UCCIe0VeMblll NPOYecc, a MaKice
6 0OWemM ciyyae epaHUYHbIX U HAYANLHLIX YCII08ULL, NO3GONAIOWUX NOTYYUMb eOUHCIEEHHOE pelie-
Hue.

Ecnu 3a0aua mamemamuyeckotl ¢usuxku nocmaeniena KOppeKmHo, mo e€ peuienue cyuje-
cmeyem, eOUHCMBEHHO U YCMOUYUBO K MATILIM USMEHEHUIM UCXOOHBIX OAHHbIX.

TpebGoBaHKe HEMPEepPHIBHOW 3aBUCHMOCTH PEUICHHS OT UCXOJHBIX JAaHHBIX OOYCIOBIICHO
TeM, 4TO (U3HUECKHUE JaHHBIC, XapaKTEPU3YIOIIHNE HAYaThHOE COCTOSTHUE CUCTEMBI, OTIPEIEISIOTCS,
KaK TPaBHIIO, SKCTIEPUMEHTAIILHO, M BCErlla ¢ HEKOTOpO# morpemrHocThio. [ToaToMy HeoOxoamma
YBEPEHHOCTh B TOM, YTO MaJasi MOTPEIIHOCTh B UCXOIHBIX JAHHBIX OyJET MPUBOIUTH JIMIIb K Ma-
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JIOW MOTPEIIHOCTH B PEILIEHUH, TO €CTh PEIIEHUE 33Ja4H HE JIOJKHO CYIIECTBEHHO 3aBHCETh OT IIO-
TPEIIHOCTEN U3MEPEHHN.

W3-3a orpaHn4eHHOCTH 00beMa Kypca pacCMaTpHUBAIOTCS, B OCHOBHOM, METOJ] pa3/efeHHs
nepeMeHHbIX Pypbe U ero MoauduKanus Ui pelieHns HEOJHOPOAHBIX YPABHEHUI — METOJ pasiio-
KEHUS 10 COOCTBEHHBIM (PYHKLHUSAM OJHOPOJHOMN 3anaun. CTy/I€HTY HaJ0 OCMBICIUTh UCI0 METO -
Jla paszieleHnsl IepeMEeHHbIX — CBeICHUE 3a1aun Ui TuddepeHInaIbHOr0 ypaBHEHHsI B YaCTHBIX
MPOM3BOJIHBIX K MPUHIUNHAIBHO OoJjiee MPOCTOHM 3a/laue pelIeHUs] HEe3aBUCUMBIX JPYr OT JIpyra
OOBIKHOBEHHBIX JTUHEHHBIX Tu(depeHIHanbHbIX YpaBHEHUH (IIpHUeM Ba)KHO, YTO pasJesieHue Ie-
PEMEHHBIX MPOUCXOAUT U B TPAHUYHBIX YCI0BUAX). Hamo oOpaTuTh BHUMaHUE HA €AMHCTBO MOJIXO0-
Jla K PeIICHUI0 YPaBHEHUH pa3IM4HOro TUMa. Tak, Mpu peuieHUH OJHOPOJIHBIX YpaBHEHUN MeETO-
JIOM pa3zieJieHUs IEPEeMEHHBIX U JIJIsl TUIIEPOOIMUECKUX, U IS MapabOIMYeCKUX U JUIS SJUTUITHYE -
CKHX ypaBHEHUI Ha MEpBOM JTare pelieHne CBOAUTCS K 3aJaue Ha COOCTBEHHbIE 3HAUeHUS (3a/1a4e
[typma-JInyBumnis).

[Ipu perieHny HEOTHOPOAHBIX YPAaBHEHUN METOJIOM Pa3IOKEHUs M0 COOCTBEHHBIM (PYHKIIN -
M TaKKe CHayala pelraeTcs OJHOPOAHAas KpaeBas 3ajaya, uTO IMO3BOJSET HAWTH COOCTBEHHBIE
GYHKIMY, YIOBIETBOPSIONINE TPAHUYHBIM yClIoBUSM. [lo HUM Janee M pacKiaJbIBalOTCS B PSAbI
UCKOMbIe ()YHKLMH U TPaBble YaCTU ypaBHEHHI, YTO IPUBOAUT (TIPH PELICHUU BOJHOBOTO ypaBHE -
HUS ¥ YpaBHEHHsI TEIJIONPOBOJHOCTH) K 3a7ade Ko 11st HeoAHOPOAHBIX OOBIKHOBEHHBIX AU(de-
PEHIMAIIBHBIX YPaBHEHUI.

7. ®OHJ OLIEHOYHBIX CPEACTB
@DOoH/ OLICHOYHBIX CPEACTB npecTanieH B [Ipunoxenun 2 k pabodeil mporpaMme M BKJIIOYAET pa3-
JEJIBI:
1. MeTo/ibl KOHTPOJIS U OLICHUBAHUSI PE3YJIbTATOB 00YUEHUSI.
2. lllkana u KpUTEpUU OLCHUBAHUS PE3YJIbTATOB O0YUYECHHUS.
3. OueHouHbIE CPEACTBA.
3.1. Texymuii KOHTPOJIb.
3.2. [IpomexyTOUHast aTTecTalysl.
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Ilpunosicenue 1

TemaTuuyeckuil IVIaH JUCUMILIMHBI «MaTeMaTH4ecKHe MeTOAbI MOACJIUPOBAHUA (PU3MUYECKHUX MPOLIECCOB)
110 HANIPABJICHUIO NIOATOTOBKH
16.03.03 XosoanjbHAsh KPUOTE€HHAS TEXHUKA U CUCTEMBbI KIU3Heo0ecneyeHus

OG6pa3zoBarenbHas mporpamMmma (mpoduib)

«XOJIOIII/IJILHaﬂ KpPpHOIrecHHasl TEXHUHKA U CUCTEMbI JKM3HeoOecneyeHus»

(bakanagsp)

Ounas gopma oOydeHust

Buasbl yueOHoli padoThl,

2 | = E BKJIIOYASI CAMOCTOSITEJIbHYIO Buasbl camocTrosiTe/IbHOMH padoThI ;I;(T)Eg::_
Pasten § qz < padoTy CTY1eHTOB, CtyaeHTOB n
5 g 2 U TPY/I0€MKOCThb B Yacax
n/n o | EC KC
J | II/C | JIa6 | CPC P K.P. | K.IL. | PTP | Pedepar | K/p | O | 3
IlepBbl1ii cemecTp
Tperuii cemectp
Tema 1. IloaaTne mMaTeMaTHUECKOH MOIeE-
M, UX K1accuuxarms
OcHOBHbIE MOHATHSI OOBIKHOBEHHBIX IU(-
(epeHIMaNbHBIX ypaBHEHHH (0.1.y.) mep-
3| |BOTO mopska. 3agava Ko, Teopema cy- 3 1 ) )
IIECTBOBAHUS M €JUHCTBEHHOCTH €€ pellie-
Hus [loHsTHs 00Iero W 4acTHOTO perie-
HUM, 0011ero 1 YacTHOro UHTerpanos. ['eo-
METPUYECKHH CMBICT OOIIEro HHTerpaja
1.y 1-ro mopsnka
3.2 | MeTtoibl MHTETPUPOBAHKS Oy MEPBOro Mo- | 3 2 2 2 +

psAaKa pa3iauMyHOro tuna (ypaBHEHMH C pas-
JIeJICHHBIMH U pa3/IeIIOIIMMUCS TTEPEMEH-




HBIMU, OJTHOPOJIHBIX)

Bbuiaya 3anannii nepsoii yactu PI'P no
0.0.V.

33

JluHeitHble A.y. IEpBOro MoOps/iKa U ypaB-
HeHus bepHyiumm Meron Bapuanuu npous-
BOJIBHOM IOCTOSIHHOW, METOJ IpOU3BEle-
Huil bepHym

3.4

Juddepennnanbable ypaBHEHUS BBICIIUX
nopsiikoB. OcHoBHBIE TTOHATHS. [locTaHOB-
ka 3ajaun Komm, kpaeBoii 3a1a4u.

3.5

HHTerpupoBanne onay BBICIIUX IOPSIAKOB
METOJOM IOHMKEHUS MOPsAKa

3.6

JluHeiiHbie OAHOPOJHBIE  A.y. N —TO MO-
psaaka. OOume cBoiicTBa pemieHuil. Teope-
Ma O CTPYKType OOIIEro pemieHus JTUHEen-
HBIX OJHOPOJHBIX 1.y. n —To nopsjaka. [lo-
cTpoeHue (yHIaMEHTAIBHOM CHUCTEMBI pe-
LWIEHUN I YpaBHEHUM C MOCTOSHHBIMU
Kod(purmeHTaMu B 3aBUCUMOCTH OT BHJIA
KOpHEH XapaKTepUCTUUECKOTO YPAaBHEHHUSI.

3.7

JluHeiiHble HEOAHOPOJHBIE A.y. N-TO TMO-
psaaka. Teopema o CTpyKType oOriero pe-
meHuss. Meton moadopa 4acTHOTO periie-
HUSL.

3.8

Pemienue nMHENHBIX HEOMHOPOAHBIX I.Y.
n-TO TMOpsAKAa C MOCTOSHHBIMU KO3 HIU-
€HTaMH METOJIOM TOI00pa JIsl Pa3TMIHBIX
CIIeIIMAIbHBIX BUOB NTPABON YaCTH

3.9

JluHeiiHble HEOJHOPOJHBIC I.y. BTOPOrO
MopsiIka C TOCTOSHHBIMU K03 durnmenrta-
MM C MPOU3BOJBLHONW HEMPEPHIBHOW MpaBOi
4acThl0. MeToJl BapHalli MPOU3BOIBHBIX
MIOCTOSIHHBIX.

3.10

Kpaesbie 3aqaun. 3aaqm Ha COOCTBEHHBIC

10

15




3HA4YCHU.
KonTposbHast padoTa 1o JUHEeHHbIM [1.y.
Nn-ro NopsiAKa

3.11

Cucrembl  OOBIKHOBEHHBIX  auddepeH-
UATBHBIX ypaBHeHUH. OCHOBHBIE MOHS-
Tus. PelieHne HopManbHBIX CUCTEM JIMHEN-
HBIX JU(QepeHInaIbHbIX YpaBHEHUH Me-
TOJIOM MCKJIFOUEHHUS] HEU3BECTHBIX.

11

3.12

ITocTaHOBKAa OCHOBHOM 3aJ1a4y¥l rapMOHHMYE-
ckoro aHanusa. OpTOrOHANBHOCTH TPHUTO-
HOMeTpHUYecKnX (QyHKuui. Paznoxenue B
psan @ypee dyHkmii ¢ nepuoaom T =27.
VYenosus upuxne. Teopema 0 pa3ioxu-
MOCTH TEpUOIUYECKNX (YHKIUNA B psin
dypse.

Psanpl @ypbe 111 YETHBIX M HEYETHBIX
¢dbynkiuit. Paznoxenue B psin Oypbe GyHK-
Ui ¢ MPOU3BONIBHBIM TepruoaoM. OcobeH-
HOCTH  DPAa3JOKEHHsI  HENEPUOIUYECKHUX
byHKIMI

12

3.13

[IpumeHeHne TPUTOHOMETPUUECKUX PSI0B
@yppe K PEIICHUI0 KpaeBbIX 3ajad AJs
ony.

13

3.14

Pa3nen 2. ludgdepennnanbubie ypaBHe-
HUS MaTeMaTH4YecKkoi ¢puzuku. Knaccu-
(bukanys TMHEHHBIX TU(depeHIaTbHbIX
YpaBHEHUH C YaCTHBIMU ITPOU3BOJHBIMU 2-
ro nopsigka. OCHOBHBIE YpaBHEHMSI MaTe-
Matuueckoi ¢usuku. [loctaHoBKa Kpae-
BBIX U Ha4aJbHO-KPAEeBBIX 3ajau.

Bbinaya Bropoii yactu PI'P no ypaBne-
HUSIM MaTeMaTH4YeCKoi GU3MKHU

14

3.15

Pemenune oIHOPOAHOTO BOJHOBOIO YpaB-
HEHUS C OJIHOPOAHBIMU TPAHUYHBIMHU yCIIO-

15
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BUSIMH METOJOM PA3JAECIEHUS MEPEMEHHBIX
Ha MpHUMepe 3aJaud O CBOOOIHBIX MaJIbIX
KosebaHuil cTpyHbl. OU3NIECKOE UCTOIKO-
BAHME PELICHUSI.

Pemenne HeomHopomHoro runepOoauyde-
CKOTO YpaBHEHHUS C OJHOPOJHBIMH TPaHUY-

3.16 | HBIMU YCIIOBHUSMH METOAOM pa3JIOKEHUS 16 ) )
1o coOCTBEeHHBIM QYHKIUAM. 3a/1a4a O BbI-
HY>KJICHHBIX KOJIEOAHUSX CTPYHBI MPHU OT-
CYTCTBUM HAa4YaJIbHBIX BO3MYIICHUI
[locraHoBKka KpaeBbIX 3aj1ad JUIsl ypaBHe-
Hus Jlanmaca. Pemenue 3anmaun [Iupuxie
3.17 | nns ypaBHeHusd Jlamnaca B IpsIMOYTOJIbHOM 17 2 2
o0JacT METOJOM pa3elieHUus] TMepeMeH-
HBIX
3.18 | KoHTpOJLHOE TECTUPOBAHUE 18 2 2 +
19-
Dopma ammecmayuu 21
2
Ko
Bcero uacos no jucuunjanue 18 18 36 1 H-
B TPETHEM ceMecTpe. PI'P Tp.
pao.

17




Ilpunoscenue 2

®OH/I OIIEHOYHBIX CPEJICTB
MO JUCUMITJIMHE

«MaTeMaTH4eCKHEe METOAbI MOJICJITHPOBAHUA (1)I/I3I/IquKI/IX mpomeccoB»

Hampasnenue nmoarotosku: 16.03.03 «XonoaunpHas, KpHOTEHHAs] TEXHUKA M CHCTEMBI KU3HEO0eC-
TIICYCHUA) .

[Tpoduns: «Hampasnennocts (mpoduib) «XodoauibHast, KPUOTCHHAs] TEXHUKA U CUCTEMBbI JKH3HE-
o0ecreueHUs» .

Kadenpa: «MaremaTkay.

I.MeTOZlbI KOHTPOJIA U OICHUBaAHUA PE3YyJIbTATOB Oﬁy‘lEHl/Iﬂ

JI11 KOHTPOJISL yCIIEBAEMOCTH M Ka4€CTBA OCBOCHMSI JUCLIUIUINHBI HACTOSIILEN IIPOrpaMMO
IIPEyCMOTPEHBI CIEAYIOINE BUABI KOHTPOJIS:
- KOHTPOJIb TEeKYyIIEH yCreBaeMOCTH (TEKYIIHU KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTalus (IK3aMeH).

2. lllkajia 1 KPpUTEPUH OLICHUBAHUS Pe3yJbTATOB 00y4eHHS
DopmMa NPOMEKYTOYHOM aTTECTALMH: 3a4eT

[IpomexxyTouHas arrectanus oOyyaromuxcst B (popMe 3adera IpOBOJUTCS MO pe3yjbTaTaM
BBITIOJIHEHHSI BCEX BUIOB YUeOHOH paboThI, MPEIyCMOTPEHHBIX YY€OHBIM TUTAHOM 1O JTaHHOW JTUC-
LUIUIMHE, IPA 9TOM YYHUTBIBAIOTCS PE3YJIbTaThl TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTU B TEYEHHE CE-
MecTpa. OneHKa CTeNeHH JTOCTHKEHUS! 00ydarolMMUCS IUIAHUPYEMBIX PEe3yJIbTaTOB O0y4YEHHS IO
JUCLUIUINHE NPOBOJUTCS MPENOJABATENEM, BEAYIIIMM 3aHATUS 10 JUCLHUIUIMHE METOJOM DKCIEPT-
HOM oueHKH. [1o uroram nmpomMexKyTo4yHOM aTTecTaluy MO JUCLUIUIMHE BBICTABIIACTCS OLEHKA «3a-
YTEHO» WUJIM «HE 3a4TECHOM.

u::[:];i::;e_ Onucanue
BEITIONHEHE! Bce 00s13aTe/IbHbIE YCI0BHS MOATOTOBKH CTY/IeHTa K MpPoMe-
’KYTOUHOI ATTeCTALMH, npedycMompentvle npocpammot oucyuniunsl. CTy-
JIGHT JIEMOHCTPHPYET COOTBETCTBHE 3HAHMIA, yMEHMH, HABBIKOB IPHBEICHHBIM
3auTeno B TabIMIax IOKa3aTessM, ONEPUPYET NPHOOPETEHHBIMU 3HAHUAMU, YMEHHUS -

MH, HaBbIKaMH, NPUMCHAIACT UX B CUTyallUAX MOBBIIIEHHON CIOKHOCTH. HpI/I
9TOM MOTI'yT OBITH A0MMYUICHbI HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPyd-
HCHUA IIPpHU aHAJIUTHUYCCKUX OIICpaluiaX, IMEPEHOCC 3HAHUU U YMeHI/Iﬁ Ha HO-
BbIC, HCCTAHAAPTHBIC CUTYallUuH.

He 3aureno | He BpImonHEeHBl 00s3aTe/IbHBbIC YCJIOBHA MOATOTOBKH CTY/AEHTa K IpoMe-
JKYTOUHOM aTTeCcTaAUMu, npedycmMmompenuslie npoepammou oucyuniunst, JIN
CTYJIEHT JEMOHCTPUPYET HEIIOIHOE COOTBETCTBUE 3HAHWM, YMEHUN, HABBIKOB
NPUBEJCHHBIM B TaOJIHMIIAaX MOKA3aTeNsIM, OMYCKAIOTCA 3HAUYUTENbHbIE OINO-

KU, TPOSIBIISIETCS OTCYTCTBHE 3HAHUM, YMEHHM, HaBBIKOB MO STy MOKazare-
JeH, CTYJIEHT WCTIBITHIBAET 3HAYMTEIbHBIE 3aTPYIHEHUS] MPU ONEPUPOBAHUU




3HAHUAMU U YMCHUSMU IIPU UX MIEPCHOCEC HA HOBBIC CUTYAILIUH.

3. OueHo4YHbIE CPeICTBA

HanmenoBanne [IpencraBsnenue oue-
No Kparkas xapakTepucTuka OlleHOYHOTO
W/ | OUEHOUHOrO cpen- cpesicTBa HOYHOI'O CPEJICTBA B
CTBa dOC
1 KonTponbHas (ca- CpenctBo mpoBepku yMeHuW npumeHsTh | KoHTpoiibHbIE 3a11a-
MOCTOSITEJIbHA ) MOJTyYEHHBIC 3HAHUA IS PEIICHUS 3a7ad | HUS
pabota ONPEEICHHOr0 TUIIA [0 TEME UJIU pa3Jie-
(KP) 1y
2 | PacuetHo-rpadu- CpenctBo mpoBepku ymeHU#M npumeHsATh | KommuiekT 3agaHuit
yeckasi pabota MOJTyYEHHBIC 3HAHUS TI0 3apaHee onpeae- | s BBITIOJTHCHHS
(PTP) JEHHOW METOJWKe A pelIeHUs 3adad | pacueTHO-Tpadude-
WU 3aJaHAd 0 MOMYJII WM JHUCIH- | CKOM paOOTHhI
TJIMHE B LIEJIOM.
CpencTBo KOHTPOJISL, OpraHU30BaHHOE Kak
crienuanbHas Oecena MeAaroru4eckoro
YcTHBIHM onpoc, | pabOTHUKA C OOydaroUIMMCsS Ha TEMBI, Bomnpocsl no
3 cobecel0BaHUE, | CBSI3aHHBIC C U3yyacMOM JUCIMILIMHON, U | TeMam/pasjenam Juc-
(YO) PacCUMTAaHHOE Ha BLIACHEHHE 00bEMA 3Ha- LUIITMHBI
HUN 00ydYaromerocss Mo ONpeAeIeHHOMY
paszeny, Teme, npobjemMe u T.11.
Cucrema cTaHAapTU3UPOBAHHBIX 3a/IaHUM,
4 Tect MO3BOJISIONIAS aBTOMaTU3UPO- BapuanT TecTa
(T) BaTh MpPOLEAYPY M3MEPEHHs] YPOBHS 3HA-
HUW 1 YMEHUH 00yYaroIIerocs.
S | buners! k 3auery CpencTBo NpoBepKU 3HAHUI, yMEHMH, Ha- | bunersl k 3adery
(3b) BBIKOB. MOXET BKJIFOUATh KOMILIEKC TEOpe-
TUYECKUX BOIMPOCOB, 3a/1ay, MPAKTHUUECKUX
3aJaHuH.

3.1.Tekymmii KOHTPOJIb

OI_IeHO‘IHBIe CPCACTBa TCKYHICTO KOHTPOJIAA YCIIECBACMOCTU BKIIIOYAOT KOHTPOJIBHBIC BOIIPO-

CBI U 3aJ1aHus B (hopMe OJIAHKOBOTO TECTHPOBAHUS JIJISi KOHTPOJISI OCBOCHHS O0YJIAIOIIMMHUCS Pa3ie-
JIOB JTUCHMIUIMHBI, ipuem PI'P.

Coaep:xanue pacueTHO-rpadpuyeckoi padoTsl no uppepeHnaIbLHBIM YPABHCHHAM.
Mertoapb! pemennii quddepeHnnanbHbIX YpaBHEHUH pa3IMyHOro THIIA.

BapuanTt 3axanus
Pemnte ypaBHeHus:

2. V4+y*dx—ydy=x"ydy,
2
3. Zd)}i :y—+8—y+8,

d x2 X
Pemmmts 3amaun Komm ai1st ypaBHEHUI:
d 2 3
6. l:_:_),__y, yl1)=1,

dx x X
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7. 4y'+x3y:(x3+8)e_zxy2, ylo]

[l
==

8. Pemmth ypaBHEHUE: X'y +xy'=

<

Pemuts ypaBHeHUS:
10. y'"+y =x,
11. y +5y +7 y +3y=(16x+20|e",
12. y '+25y=2cos5x-sin5x+e”",
1

(3+efx)'

13. ¥y —3y+2y=

14. Pemmnts Kpaesyio 3azauy: y +2 y+5y=-3sin2x, yloj=1, y|=

|
_'=
Il
o

15. Haiitu coOcTBeHHbIE 3Ha4eHUsI AU COOCTBEHHbIE (DYHKIIMM ) 3aJauu:

y +x*y=0, ylo|=0, y'(bl=yb]

Pemnts cucreMsl ypaBHEHMIA:
19-{2':}’_2, 20. ‘{y'=4y—32+sinx,

KonTtposbsnas padora Nel
M0 00LIKHOBEHHBIM U} (epeHInaIbHbIM YPABHEHUSM NEPBOT0 MOPSAKA

Peminth ypaBHeHuUs
Bapuanr 1

1) xy=xe “+y

2) xX’dy-(2xy+3]dx=0

3) (1+yzsin2x)dx — ycos2xdy=0

y

Bapmuanr 2
1) xy =xsin l+y
X

3

2) xy-y=e"y
2 2 ! 2 2
3) (Gy +3 x y+1)y -3xy +x°=0

Bapuanr 3
1) xy=vVx+y’+y
2) sinx:y=-ycosx—sinx
X
Sty Hxcosy

3) [xy+siny|dx+ dy=0

KonTpoasnasi padora Ne 2
0 00BIKHOBEHHBIM JHHEHHBIM TH( (epeHIHATBHBIM YPABHEHHIM
n-ro NopsiAKa
BapuanT 1
Pemnts ypaBHeHus1
1) y -4y =1-12x
1

" y _
+ L=
IR
" Ccos—
i
3) VYkasarh BUJ YaCTHOI'O PEIICHUs yPaBHEHUS
y +6y+9y=e *[x—3|sin2x
Bapmuanr 2
Peminth ypaBHeHUs

1) y +4y=10sin2x

20



-2x
e

2) y”+4yv+ 4y=

3) VYkasarb BUJ YaCTHOTO PEIICHUS yPaBHEHUS
y —6y+13 y=e’*(cos2x —2sin2 x|
Bapuanr 3
Peminth ypaBHeHUA
1) y+2y-3y=e"-cosx
2) y +y=ctgx
3) Vkaszarh BUJ 4aCTHOTO PEUICHUS YPABHEHUS
y -6y +18 y=xe’* cos3x

BapuaHr TecTa no 00bIKHOBEHHBIM AU (G epeHINnATBHBIM YPABHEHUAM

3AJIAHME 1.

VCTaHOBHTE COOTBETCTBUE MEKITY HOMEPOM YPABHEHHUS U €r0 THUIIOM

1) xy+2y=x"sin2x 2) (1+yzsin2x)dx ~ 2y cos’ xdy=0
.4 — .

3)y —7y=2><@ 4) y\/3+2x2y=xx/3+2y2.

YPaBHEHHUE C Pa3IeAOLIMMUCS IEPEMEHHBIMU,
nuHelHoe nuddepeHnnanbHoe ypaBHEHHE,
ypaBHEHHE B NOJHBIX AU depeHnnanax,
ypaBHeHue bepHyun,

YPaBHEHHE, IPUBOLAIIEECA K OTHOPOJHOMY.

3AZIAHME 2.

aHO YpaBHEHME IIEPBOTO HOpsAaKa |5xy +x7|dx —|y —5x =0 B QopmMme, comepxralien qug-
i yz 3 d yz zy dy o
depennuansl. [IpuBenuTe ero K BUAYy, pa3pelieHHOMY OTHOCHTEIBHO MPOU3BOIHOM.
| OtBer |

3AJIAHHME 3.

Jlano qubdepennmansaoe ypapaenne  y =(2k+3)x*, Torna ¢pymkums y=2x> sBIsETCA €ro pe-
HIeHueM pu k, paBHOM:

| OtBer | |

3AJIAHUE 4.

. 2, _dx
O6muit naTerpan muddepeRnuansHOro ypapaerus Y Ay =—"7 umeer Bux
X

| OtBeT |

3AJIAHME 5.
VKaKuTe MHTETpaTbHyI0 KPHBYIO pelieHus 3anadn Komm mys oOskHOBeHHOTO muddepeniuans-
HOTO ypaBHeHus xy =y—1;y(1)=2.

vy A

ON ® >
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BAPMAHTBHI OTBETOB: 1)A 2)B  3)C 4)D.

3AIAHHE 6.

Jlano juddepennmanbHOe ypaBHEHHE BTOPOTO Mopsiika y =x’+x. Torja oblee peneHne ypas-
HEHMS UMeeT BUJ

BAPUAHTBI OTBETOB:

1 1 1 1
1)y:§x4+§x3+C1X+C2 2)y=ﬁx4+gx3+C1X+Cz

3)y:ix4+%x3+C1X+C2 4) y=6x"+2x’+C,x.

3AJIAHME 7.
Pemenwe 3anaunm Komn  y =2x+1, y(0)=y(0)]=0  nwmeer Bun
BAPHUAHTBI OTBETOB:
3 3 2 3 3

X 2 X X X 2 X

1 =— 2 =4 — =— 4 =——X.
Jy=73+xT Dy=Tr y=ax A y=o-x

3AJIAHME 8.
Jlano nuddepenimansHoe ypaBHeHHe BTOPOTo Mopsiika 2xy —y =0, TOr/a ero odliee pelieHue
MMEET BUL;
| OtBeT | |
3AIAHUE 9.

Jlano nuddepeHnranbHOE ypaBHEHHE BTOPOro Mopsaka y ctg 4x+4 y =0, Torua ero obuiee pe-
[IEHHE UMEET BUJ

BAPUAHTBI OTBETOB: 1) y=0,25C;sin4x+C, 2)y=-C,cos4x+C,

3) y=C,;sin4 x+C, 4) y=-C;sin4 x+C,.

3AJIAHME 10.

KopHu XapakTepuCTHYECKOrO ypaBHeHUs paBHbl kK, =k,=—1, k;,=+2, Torma dynmamMeHranbHas
cUCTEeMa PEUICHUI JTUHEWHOTO OAHOPOAHOTO MU((HEPEHIIMATILHOTO YPABHEHUS C TOCTOSIHHBIMU KO-
s urrenTamu OyaeT UMETh BUT

BAPUAHTBI OTBETOB:

1) y,=e*, y,=e"", y,=cos 3x, y,=sin3 x

2) yi=e ', y,= e_zx,)’3:e3x, Y4:e_3x

3) y,=e", y,=e”", y,=cos3x, y,=—sin3x

4) y,=e “,y,=xe ’, J’3:ezx ,J’4:e_zx

3AJTIAHHUE 11.

KopHu XapakTeprcTHYeCKOro ypaBHeHus paBubl K, =k,=5,k;,=5%i. Torma obluee pemeHue -
HEHHOro OJJHOPOIHOTO JU((HEepeHIINATBLHOTO YPAaBHEHUS C MOCTOSIHHBIMU KO3 duLmeHTamu 0yaeT
UMETh BUJL:

| Otser | |

3AJIAHHUE 12.

W3BecTHa QyHIaMEHTAlbHAS CHCTEMa PEIICHHH OJHOPOJIHOTO JHHEWHOro nuddepeHaibHoro
ypaBHeHus:  y,=1,y,=x,y,=x". Toria 4acTHOE pEIICHHE YPABHCHHS, YIOBICTBOPSIOLICE Ha-
YaNBHBIM YCIOBHAM y(0)=2, y'(O]: -1,

y (0)=-2, pasHo:

BAPUAHTBI OTBETOB:
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1)y:2+x—x2 2)y:2—x—2x2 3)y:2—x—x2 4)y:2—x—0,5x2.

3AJIAHHUE 13.
®yukuua y=C,e"+C,xe" aBnserca oOLIUM pelICHHEM JHHEHHOrO OJHOPOAHOrO Au(depeHIH-
aJBPHOTO YPaBHEHHUS C MOCTOSTHHBIMH KOd((UITMEHTaMH, TOTJa €r0 XapaKTePUCTHIECKOE ypaBHE-

HUE UMEET BUJ]
BAPUAHTBI OTBETOB:

Dk*-1=0 2) k’-k=0 3) K'+2k+1=0 4) k’-2k+1=0.

3AJIAHME 14.
OG611ee pentenne auddepeHIuaTLHOro ypaBHeHus y +4 y +3 y=0 HUMeeT BUJI
| OTtser |

3AJTAHME 15.

YactHOMY penieHuro JIMHEUHOTO HEOJHOPOJHOI'O nuddepeHIaIbHOTO YpaBHEHHUS
y” -3 y' +2 y=2x—1 1O BUY €ro IpaBOi YacTU COOTBETCTBYET (DYyHKIIMS

BAPHMAHTHI OTBETOB:

1) y,=Ax’+Bx 2) yo=Ax+B 3)y,=Ax 4)y,=Ax’+Bx+C..

3ATAHUE 16.

Jano nuHeiiHoe HeoqHOpOoAHOE MU depeHIIaTbHOE YPAaBHEHUE ¢ TOCTOSTHHBIMU K03 punmenramu
2y +y+2 y=xe'sin2x. 3anucaTh BUJ YaCTHOTO PELICHHUS ¢ HEONpEIEICHHBIMU KO3 dUIIMeHTa-
MU

| OtBer |

3ATAHUE 17.

JlaHo nuHeliHOe HEOAHOPOHOE AU(depeHIInaIbHOe YpaBHEHUE C TOCTOSHHBIMU KO3 puiinenTamMmu
y”+4 y=2ctg2x. B xakoMm Bune ClIeAyeT UCKaTh YaCTHOE pElIeHHE HEOJHOPOIHOI'O0 YpaBHEHHUSA
METOJIOM BapUallii MPOU3BOJIbHBIX MOCTOSHHBIX ?

| OtBer |

3AJIAHME 20.

O61ee pemenne cucteMsl Au(GepeHInaIbHbIX YpaBHEHHH { y;=3 Yos
UMEeT BUJ

BAPUAHTBI OTBETOB:

1) |y,=C,e"+C,e™, 2) |y,=C,e +C e ™,

3) {y1=C1e2X+Cze3X, 4) {yl:(?lef2 +C,e’,

PacuerHo-rpadguueckas padora (PI'P)
110 YPABHEHUS MATEMATHYECKOH (PU3UKHU

Bapuant

1. Pa3noxuth GyHKIUIO
0 npy — 3<x<0
y=i2x/3 npu0<x<3/2
0 mpu3/2<x<3
B pan Dypre:
- MIOCTPOUTH rpaduiK 3aJaHHON (QYHKITUH HA OTPE3KE €€ OTpeIcIICHUS;
- BBIYHCIUTH KO3 PuIeHTsl e€ psaa Oypee;
- 3anucath psag Oypwe 1 3anaHHON QYHKINH;

23



- IOCTPOUTH rpauk NOIy4eHHOro psia Dypbe Ha OTpe3Ke ONpeleeHus 3aJaHHON QYHKINN.
2. B Buzie psina @ypbe HallTH perieHue y = y(x) KpaeBoi 3ajauu
y =qlx|,[0<x<3],y(0/=0,y(3)=0,
rze g(x) — orpaHUYeHHas, KyCOYHO-HENpephIBHAs Ha OTPe3Ke [0, 3] dyHkuus

3. Haiitu pemenue u = u(x, t) Ha4aIbHO- KpaeBon 3a/1a4u ISl TUTIEPOOTNYECKOTO ypaBHEHUS

au 96—112,(0£xs3,t20)
ot>  0x
ulo,t)=ul3,t/=0,ulx,0/= xanO<x<3/2

5. Haiitu pemenue u = u(x, ) Ha4aIbHO-KPACBOM 3a4a9u JIsl TUTIEPOOINYECKOTO YPaBHEHUS
2

gu a—‘i+(1 x|sin2t,[0<x<1,t>0
ot dx ;
U(O,I)ZU(I,t)ZO,u(x,O]zau((;;’O):O.

BapuaHT TecTOBOIO 3a1aHus

10 YPABHEHUSIM MATeMATHYeCKOU (PU3UKHU
3AJIAHHUE 1

Jns gpyskuuuf | x|c mepromom T =4 crpaBeuIBO PABEHCTBO
BAPUAHTBI OTBETOB: 1) flx/4)=flx] 2)flax|=flx|
3) flx+al=flxl 4 flx+2)=flx]

3AJIAHHE 2

Yxaxure QyHKIUH ¢ nepuoioM T =2 U3 epeUnCICHHBIX HUKE.
BAPUAHTBI OTBETOB:

1) y=sin2nx  2) y=ctg2nx 3) y=cosmx  4) y=tg|mx/2).
3AJIAHHE 3

Kakas u3 nepeuncieHHbIX HUKe QyHKIUN ONMHUChIBAET TapMOHUYECKUE He3aTyXarouue KoieoaHus?
YKaKuTe CMBICI TapaMeTpoB: A, w, ¢.
BAPMAHTBI OTBETOB: 1) f(x|=Acos|wx+¢|

2) f(:x]ZA/(oox+q,’)] 3) f(x)ZA(wx+¢] 4) f(x)ZA(o)x+¢]2.
3AJIAHUE 4

Oyukuus f (x)an/I X € [0, 2 n] " €€ TIEpUOINYECKOE TTPOJOIKEHNE TTOKA3aHbl HA PUCYHKE

fxXA
#

-4n -2m 0| 2m 4m x

Torna pan @ypee 115 3TON (byHKL[I/H/I HMeeT BHU]T

BAPUAHTBI OTBETOB: 1) f(x Zb sinnx  2) f(x ——+Za cosnx 3)
flx)= C;O+Z a,cosnx+b smnx) 4) flx =—+Zb sin nx.

n=1
3AJIAHHUE 5

Jlana ¢pynxuus f(x|=2x*,x € [-1,1]. Torna kosdpduuuent b; pasnoxenus Gpynkmun f (x] B psn
®ypbe paBeH

| OtBer | |
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3AIAHMUE 6
Paznoxuts B psin Oypre QyHKIHIO f x| :[ —1npu —1<x<0,
| OtBer | |

3AJJAHUE 7

Halinure pemenue KpaeBoW 3anayu y”:q(x], y(0)=0,y(2/]=0 B Bume psaga ®Pypwe, ecnu
qlx)=g,=const.
| OtBer |

3AIAHUE 8

K kakomy THIly OTHOCHUTCS JIMHEHHOE MuQQepeHIraIbHoe ypaBHEHHE B YAaCTHBIX MPOM3BOJIHBIX

BTOPOT'O IMOpsAAKa
2 2
60U, g du g 0u Ou,0u a0
dx> 0xdy 9y’ 0x ~ 0y

| OtBer | |

3AJIAHHME 9

VYpaBHeHHUE 5—104%, ( (x,t)[M];OSXSI,tZO) OIUCBIBAET Majble CBOOO/HBIE MOINEPEYHbIE
X

KoseOaHusi cTpyHbl. KOHIIBI CTPYHBI 3aKperuieHbl HemoJBMXKHO. HalianTre OCHOBHYIO 4acTOTy @
1/ ceK| coGCTBEHHBIX KOTeOaHMI CTPYHBI, €CIIM JUIMHA CTPYHBI [ =50M1.
OTtBer | |

3AJIAHHUE 10
Haiiyiute ko3QdUIMEHT TeMIepaTypopoBOAHOCTH a° [m’/cek] B ypaBHEHMM TEIUIONPOBOAHOCTH
CTEpOKHS

du_ 20u
—=a _,
ot 0 x*
e K09Q(UIMEHT TEIUIONPOBOAHOCTH MaTeprana k=50 Ik/[ M- rpaj - cex|, yIenbHas TeIIoeM-
KocTh ¢ =500 [Tk / [kr- rpaj | yAeJIbHas IUIOTHOCTh MaTepuana crep:kHsa p= 7000 kr/ M.
| OtBeT

3AIAHUE 11

l0<x<l,t>0),

O6mee peHICHUC HAaYaJIbHO — KpaeBoﬁ 3alavuu IJid OJHOPOAHOTO YPAaBHCHUS FI/IHCp6OHI/I‘IeCKOFO TH-
na

ot? ox*’

u(O,t)ZO,u(l,t)ZO, u(x,O)Zf( )

l0<x<1,t>0]

dulx,0]

20w

o]

UMeeT B u(x,t)zz A, cos—— ]
n=1

rac An n B - HpOI/ISBOHBHHe IIOCTOAHHBIC:

nrm at . nmat| . nnx
+ B, sin ] s1nT,

1
A,= ff sm—dx f ]sm—dx
0
3anuimre penieHue 3agauu npu a =4,1=2 f x|=1 qS(x):O.

| OtBer |

3AJAHUE 12
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0’u u
JlaHO HEOJHOPOIHOE BOJHOBOE YPAaBHEHUE ﬁ: 16 F+ f x,t) IIPU OJTHOPOAHBIX I'PAaHUYHBIX U
X

HAYaJIbHBIX YCIOBUIX
dulx,0)
ot
HaiinuTe (C TOUHOCTBIO 10 MHOXKUTEJIS1) COOCTBEHHBIE (PYHKIIMH 3a/1a4H.

| Otser |

3AJIAHUE 13

ulo,t/=ul8,t/=0, ulx,0]= =0.

Obuee pemenue 3anauu Jupuxie st ypaBaenus Jlamnnaca 2 i 2 “=0 s
x> oy

npsiMOyTosbHOM o0mactu D:0< x<a,0<y<b, npu OAHOPOAHBIX TPAHUYHBIX YCIOBHSIX HA BEPTHU-
KaJTbHBIX CTOPOHAX 00JIACTH U 0 ,y]=0 ,ula, y]=0

,VJ\ UZ(X)
b
D
e a 5
0 v 9 X
o ' -1
uMmeeT BUI  U(X, Y :z yJ+bnsh Y 1sin 2 | sh nitb ,
=1 a a a a
it z—f U, sm—dx :—f U,| sm—dx

Haiinure 3Hauenue (i)yHKIII/II/I ulx, y B uentpe obmacty npu a=6, b=4, ecim
U,lx|=xnpu0<x<3,, U,lx/=0.
| OtBer | |

Kpurtepun onenku:

- OLIEHKA «3a4TE€HO» BBICTABISETCA CTYAEHTY, €CJIM OH PETYyJSPHO B TEUCHHE CEMECTpa MPEICTaB-
JSUT pelleHus 3a/1a4, BBIIOJIHUI MOJTHOCTBIO BCE 3a/1aHUs U MX 3aLUTUII, OTBETUB HAa BOIPOCHI Ipe-
nojaBarers;

- OLICHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CIIM OH HEpEryJIsipHO B TEUEHUE ceMecTpa Ipe -
CTaBJISUT PELICHUs 337144, BHIOJIHIII 33aHUs HE TIOJIHOCTBIO MM BOOOIIE HE MPEACTaBIIsI pabOThI
Ha MPOBEPKY, JOIMYCKAET CYIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOMPOCHI NPETOAaBaATENS.

Jlnis mpoBeieH!sI TeKYILEro KOHTPOJI 3HAaHUM CTYJIEHTOB B IUCTAHLIMOHHOM (hopMmaTe B pa3-
paboranHoM Kadenpoit «MaTemaTukay oHnaiH-Kypce «/nddepeHnumansapie ypaBHeHU» HMEIOT-
Csl IPOMEXKYTOUYHBIE (IPOOHBIE) TECTHI.

3.2. IIpomexyTOUHAS aTTeCTALUSA
[TpoMexyTodHast aTTecTanus - (3a4eT) MPOBOUTCS 110 OUIIETaM B YCTHOU (hopme.
Bpewmst 1711 moArOTOBKM OTBETA HA BOTPOCHI HE Oosiee 45 MUH.
buner BKiIrOYaeT OAMH TEOPETUUECKHUI BOITPOC U 3a]1a4U.
Komrmiektsl OmiieToB XpaHATcs Ha kKadenpe «MareMaTukay.
TunoBbie BApUAHTHI OWJIETOB MPUJIATAIOTCS.

KommuiekT BonpocoB
1o pazzaeny «O0bIKHOBeHHbIE TU(epeHIHATIbHbIC YPABHEHU
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10.

11.

12.

13.

14.

15.

16.

17.
18.

N —

NownkAEw

OcHOBHBIE TTOHITHSI TEOPHH OOBIKHOBEHHBIX MU (epeHINaNbHBIX YPaBHEHHI MTEPBOTO MOPSI-
Ka: omnpeneieHre 0ObIKHOBEHHOTO AU(PepeHInanbHOro ypaBHeHUs, (JOPMbI 3alucu OOBIKHO-
BEHHOTO JU(HEpPEeHIINATHFHOTO YPaBHEHUS IEPBOTO MOPSAIKA, MOHATUS OOIIEro U YaCTHOTO pe-
MIEHUHM, OOIIETr0 U YaCTHOTO WHTETPaJIOB.
[TocranoBka 3anaun Ko 11 nudepeHmansHoro ypaBHEHHS IEPBOTO MOPSAKA.
Teopema cymiecTBOBaHUSI M €IMHCTBEHHOCTH pemIeHHs s nuddepeHIInanpHOr0 ypaBHEHUS
NEepPBOro MOpsJIKA.
["'eoMeTpudecKknii CMBICIT O0IIETO HHTETpaga OOBIKHOBEHHOTO JI.y. IIEPBOTO MOPSIKA.
Huddepennnanbabie ypaBHEHHS TIEPBOTO MOPSIKA C pa3ICICHHBIMU U Pa3JIeISIIOIIMMHCT TIe-
PEMEHHBIMHU.
Jluneitnpie quddepeHnranpHbie YpaBHEHHs IEPBOro Mopsaka. MeTon BapHaluu MPOU3BOJIb-
HOW MOCTOSIHHOM.
Huddepennnanbabie ypaBHEHUS 7-TO Topsaka. OCHOBHBIC TOHITHS: (JOPMBI 3aIUCH, TOHSITHUS
00111er0 ¥ YaCTHOTO PeIIeHUH.
[TocranoBka 3amaun Komm u kpaeBoit 3agaun 1151 OOBIKHOBEHHOTO AU(dEepeHIINaIbHOTO YpaB-
HEHHUSI 1-TO TIOPSI/IKA.
NuTerpupoBanue nuddepeHanbHbIX YPAaBHEHHUN #-T0 TOPSIAKA METOIOM TTOHMKEHUS MOPSI-
Ka.
Jluneitnpie ogHOpOHBIC AU(PEepeHIInaTbHbIE YpaBHEHUS #n-To Topsiaka. OOIie cBOiCTBa pe-
IICHUI: TIOHATHS JIMHEWHO 3aBUCHUMBIX M JIMHEHHO HE3aBUCUMBIX PEIICHUH, OMpPEaeIIUTEINs
Bponckoro, nonstre GpyHaaMeHTaIbHONW CUCTEMBI PELICHHH,
Teopema o cTpyKType 00IIero pemneHnuss OOBIKHOBEHHOTO JTUHEHHOTO OAHOPOAHOTO nuddepeH-
IUAJIbHOTO YPABHEHHUS /1-TO MOPSAKA.
Jluneiinbie ogHOpOaHBIE MU PEpeHIINATbHBIE YPABHEHHUS N-TO TOPSIKA C TOCTOSHHBIMUA KO-
¢ dunmentTamu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBsI3b ¢ nuddepeHImanibHbIM ypaBHE -
HUEM.
Bun yacTHBIX pelieHuil JTMHEHHOTO OJHOPOAHOTO U depeHINaTLHOTO ypaBHEHUS 71 - TO
MOpsIiIKA C TIOCTOSSHHBIMUA KO3(G(UIIMEHTAaMH B 3aBUCUMOCTH OT BHJIa KOPHEHW XapaKTepH-
CTUYECKOTO YpaBHEHUSI.
Jluneiinpie HeoMHOPOHBIE TU(DPEpeHIMAIBHBIE YpaBHEHHS. Teopema O CTPYKType 001ero
peuieHusl.
Pemenne nuHEHHBIX HEOAHOPOAHBIX TU(PGEPEHITMATHHBIX YPABHEHHM C MOCTOSHHBIMHU KO3 -
¢unmenTamu. MeToa moadopa YaCTHOTO PEIIeHUs ISl IPaBhIX YacTei BUa

flx|=P,[x|e™, flx|=M cospPx+N sinBx,

flx|=P|(x|e™ cos Bx+Q|x|e™sin Bx.

Pemenne NMHEHHBIX HEOMHOPOAHBIX nU(pdEpEHINATBLHBIX YPaBHEHUNH METOJIOM BapHAaIllUU
IIPOU3BOJIBHBIX TOCTOSIHHBIX.
[TocTaHoBKa U pelieHUe 3a/1a4u Ha COOCTBEHHBIC 3HAUCHUSI.
Cucremsl tuddepeHmanbHbIX ypaBHeHHH. [loHsITHE HOpMalTbHOU cucTeMbl. [loHaTHS 001I1€e-
r'0 M YaCTHOTO pelieHuii cucteMbl. Teopema o mnpuBeacHun nuddepeHnalIbHOTO ypaBHEHUS
n-To MOpSAAKa K HOpMaIbHOM cuctemMe. MeTo NCKIOYEHUSI HEN3BECTHBIX.

Bonpocskl no psinam ®@ypne

JaiiTe onpeieneHre OCHOBHOM TPUTOHOMETPUYECKON CHCTEMBI (PYHKIINH.
TPUrOHOMETPHYECKHE CHHYCHI ¥ KOCHHYChl OPTOTOHAIBHBI HAa HPOMEKYTKE |—1T,7T),

Kak craButcs OocHOBHas 3ajjaua TapMOHHUYECKOTO aHaiu3a ?
Zanummre psag Oypwe ansa Gyskiuii ¢ nepuogom T =271

VYcenosus upuxiie.

Chopmynupyiite TeopeMy 0 pa3iokUMOCTH (yHKUUU B psi Dypobe.
3anummre psag Oypwe it 4eTHBIX (QyHKIMHI ¢ nepuogom T =27t.
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o 90

11.
12.
13.
14.

15.

AN O i e

*

10.

3anumute psaa Pypbe Ui HeueTHbIX (QYHKIUH ¢ epuogom T =27.

3anumuTte psag Oypbe i QyHKINN ¢ TPOU3BONIBHBIM niepuogom T =21.

3anumute psaa Pypbe Ui YeTHBIX (DYHKIMNA C IPOU3BOJIBHBIM MEPUOIOM

T=21.

3anumute psa Oypbe Ui HEUSTHBIX (YHKUUH ¢ MPOM3BOJIBHBIM niepuogoM T =21.

Kaxk ocymectBnsiercs paznoxkenue B psan Oypbe HeepuoaAnIecKux QPyHKIui?

Kak ocymiectsisiercst pasnoxxeHue B psja Oypre QpyHKUuMi, 3a1aHHbIX HA uHTEpBae (0, /), uet-
HBIM o0Opazom?

Kak ocymectBnsiercsa pasnoxenue B psag Dypee GyHKUMH, 3amaHHbIX HAa uHTepBane (0, /),
HEYETHBIM 00pa3zom?

[Ipumenenue psgoB @ypbe K PELICHUIO KPAaeBbIX 3aJay JUlsl OOBIKHOBEHHBIX Auddepeniy-
aJbHBIX YPaBHEHUI.

Bonpocel no ypaBHeHHAM MaTeMAaTHYeCKOH (PU3NKHU

Knaccudukanus ypaBHeHU MaTeMaTHYeCKON (DU3UKH.

[TepeuncnuTe OCHOBHBIE YpaBHEHHsI MAaTEMaTUYECKON (DM3HUKH U 3a/1a4¥, K HUM IPUBOJISIINE.
[TocTaHOBKa HaYaTLHO-KPAEBOM 3a/1a4U JUIsI OJHOPOJHOTO BOJHOBOTO  ypaBHECHUSI.
Pemienne ogHOPOAHOTO BOJHOBOTO YPABHEHMSI METOJOM pa3/ielieHUs IePEMEHHBIX.
du3nuecKoe UCTOIKOBAHUE PEIICHUS 33a/1a4d O MAJIbIX CBOOOIHBIX KOJIEOAHHSIX CTPYHBI KO-
HEYHBIX pa3MepoB. Ctosune BoHbL. COOCTBEHHBIC YaCTOTHI KOJICOAHUI CTPYHEI.

[TocTanoBKa 3a1a4n O BEIHYK/IEHHBIX KOJIEOAHUSX CTPYHBI IPH OTCYTCTBUU HAYAIBHBIX BO3MY -
LIEHUM.

Pemenne HEOTHOPOAHOTO BOJHOBOTO ypPaBHEHHUS METOJOM pPa3lIOKEHHS TO COOCTBEHHBIM
GYHKIHSIM.

VYpaBnenue Jlamnaca. [loctaHoBKka KpaeBbIX 3aia4 i1 ypaBHeHus Jlamnaca.

Pemenue 3amaum J{upuxie mis ypaBHeHus Jlammaca B mpsMOYTOIbHONH 00acTH METOJIOM pa3-
JIETICHUS TIEPEMEHHBIX (JIJTs1 pa3TUIHBIX KOMOWHAIIMN TPAaHUYHBIX YCIIOBH).

Pemenune 3amaum Jupuxie mis ypaBHeHus Jlaminaca B IpSMOYTOJIbHOM 00acTH C MTOMOIIBIO
JIBOWHOTO TPUTOHOMETPUUYECKOTO psina Dypre.

Tunosoii BapuaHT OMjieTa K 3a4eTy
o JTMCHMIIJINHE «MaTemaTHueckue METOdbl MOJAC/IUPOBAHUSA (bnmqecxnx nmpoueccon»

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUS POCCUNCKON ®EJIEPAITN

®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXX/EHUE BBICILIETO OBPA30BAHUS
«MOCKOBCKHWI MOJMTEXHAYECKHWI YHUBEPCHUTET»
(MOCKOBCKMW MOJUTEX)

®DaxynpTeT 0a30BBIX KOMITETEHITHA, Kadenpa «Maremarukay
Jucuumnnaa «MareMaTH4eCKue METO bl MOJCIIMPOBAHUS (PU3NUCCKHUX TIPOLIECCOBRY
Kypce 2, cemectp 3

BWJIET K 3AYETY

1. Pemwuts ypaBHenue: y' =2y +y=2x.

2. Pemmts 3amauy Kommu: y'=1f ~+e™ X y(0]=1.
X

3. Haiitu pemenue kpaeBou 3a1aun ¢ IpUMEeHEeHUEM psaioB Dypre:

y =qlx|, yloj=yl4]=0;qlx|=[xmpu0<x<2,
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YTBepkaeHo Ha 3aceqanuu kadeapsl MatemMaTuku «_03» 05 2023 r., mporokon Ne 10

WN.o. 3aB. kadenpoit H.B. BacunneBa / /

Jl1g mpoBeieHust IPOMEXKYTOUYHOTO KOHTPOJIS 3HAaHUM CTYAEHTOB B AUCTAaHLIMOHHOM (hopMa-
Te B pa3zpaboTaHHbIX Kadeapoil «MaTemaTukay OHJIaH-KypcaX UMEIOTCSI HUTOTOBBIE TECTHI.

29



	1. Цели, задачи и планируемые результаты обучения по
	дисциплине
	Введение
	Предмет, задачи и содержание дисциплины. Основные этапы развития дисциплины. Структура курса, его место и роль в подготовке бакалавра, связь с другими дисциплинами. Понятие математической модели, их классификация. Основные принципы математического моделирования.
	Раздел 1. Обыкновенные дифференциальные уравнения первого порядка
	Тема 5. Системы обыкновенных дифференциальных уравнений. Основные понятия. Нормальные системы линейных однородных и неоднородных дифференциальных уравнений. Теоремы об эквивалентности дифференциального уравнения n-го порядка и нормальной системы n дифференциальных уравнений. Решение линейных однородных и неоднородных систем обыкновенных дифференциальных уравнений с постоянными коэффициентами.
	Тема занятия
	Изучение дифференциальных уравнений имеет важнейшее значение в математической подготовке инженера. Объясняется это тем, что дифференциальные уравнения представляют собой математические модели самых разнообразных процессов и явлений, так как их решения позволяют описать эволюцию изучаемого процесса, характер происходящих с материальной системой изменений в зависимости от первоначального состояния системы.
	Для дифференциальных уравнений первого порядка следует различать общее, частное и особое решения, а также общий, частный и особый интегралы.
	При интегрировании уравнений первого порядка надо прежде всего определить тип уравнения, а затем уже применить тот или иной метод решения. Надо обязательно освоить процедуру приведения уравнения первого порядка к уравнению с разделенными переменными, так как именно такие уравнения можно непосредственно интегрировать.
	Для дифференциальных уравнений n – го порядка обязательно знать постановки задачи Коши, краевой задачи, задачи на собственные значения.
	В теме, посвященной линейным дифференциальным уравнениям n – го порядка, надо знать теоремы о структуре общего решения однородных и неоднородных уравнений, так как они указывают путь построения общего решения. Обратить внимание на то, что решение линейных однородных дифференциальных уравнений n – го порядка с постоянными коэффициентами не требует интегрирования, а сводится к чисто алгебраической проблеме нахождения корней соответствующего характеристического уравнения. Надо знать вид частных решений линейных однородных дифференциальных уравнений n – го порядка с постоянными коэффициентами в зависимости от вида корней характеристического уравнения.
	Надо четко уяснить алгоритм построения частных решений линейных неоднородных дифференциальных уравнений методом подбора (методом неопределенных коэффициентов), обратив внимание на то, что в этом случае вид частных решений неоднородного уравнения соответствует по структуре заданной правой части.
	Уравнения математической физики
	Тематический план дисциплины «Математические методы моделирования физических процессов»
	по направлению подготовки
	Раздел 2. Дифференциальные уравнения математической физики. Классификация линейных дифференциальных уравнений с частными производными 2-го порядка. Основные уравнения математической физики. Постановка краевых и начально-краевых задач.
	Выдача второй части РГР по уравнениям математической физики
	ПО ДИСЦИПЛИНЕ
	«Математические методы моделирования физических процессов»


