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1. Henu, 3202491 ¥ IJIaHUPYeMbIe Pe3yJIbTAThl 00y4eHHS 10 AUCHUIIHHE

K OCHOBHBIM yensim OCBOEHHs NUCUMIUIMHBI «MaTemMaTH4ecKue METOAbl MOJEIUPOBAHUS
(U3NUECKUX MPOLIECCOBY CIEAYET OTHECTH:

- BOCIIUTaHHUE y CTYJCHTOB OOIIei MaTeMaTH4YeCKON KYJIbTYpBI;

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

- pa3BUTHE CIIOCOOHOCTHU CTYJIEHTOB K MHAYKTUBHOMY U J€AYKTHUBHOMY MBIIUICHUIO HApsILy
C Pa3BUTHEM MATEMaTU4YE€CKON UHTYULINH;

- YMEHHUE CTYJEHTaMH pa3BUBaTh HaBBIKU CAMOCTOSTEIBHOIO N3yUEeHUs yueOHOM U HayYHOU
JUTEPATYPBL, COACPKALIEH MAaTEMAaTUUECKNE CBEJICHUS U PE3YJIbTaThl;

- MOJATOTOBKY CTYZCHTOB K JIEATEILHOCTH B COOTBETCTBHU C KBATU()UKALMOHHONW XapakTe-
PHUCTHKOI OakayiaBpa 10 HaIlpaBJICHUIO, B TOM 4ucie (OPMUPOBAHNE YMEHUHN HUCIIOJIb30BATh OCBO-
€HHBIE MaTEMAaTUYECKHE METO/BI B TPO(ECCHOHATLHON AEATEIbHOCTH.

- TIOJTrOTOBKY BBICOKOKBaJIU(HUIIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBUAX IUGPO-
BOM TypOyJIEHTHOCTH U BBICOKMX TEXHOJIOTMYECKHX PUCKOB COBPEMEHHOH M (PPOBOIT SKOHOMHUKH.

K 0oCHOBHBIM 3a0auam OCBOCHUS AUCUUIUIMHBI « MaTeMaTuyecKkue MEeTOAbl MOICTUPOBAHUS
(U3UUECKUX MPOLIECCOBY CIIEAYET OTHECTH:

- OCBOCHME CTYJECHTaMH OCHOBHBIX MOHSTHUN, METOAOB, (POPMHUPYIOIIUX OOIIYI0 MaTeMaTH-
YECKYI0 MOATOTOBKY, HEOOXOAUMYIO Ul YCIICIIHOTO PEeIICHHs TPUKIIAIHBIX 33/1a4;

- ¢opMupoBaHUEe y CTyJeHTa TpeOyeMoro Habopa KOMIIETEHILUH, COOTBETCTBYIOIIUX €ro
HaNpaBJICHUIO TOATOTOBKU M 00ECIIEUNBAIOIINX €0 KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPY/Ia.

OOyuenue no aucuuiuinHe «MareMaTHYeCKue METOJIbI MOJICIUPOBAHUS (PU3UUECKUX TPOLIECCOBY
HaMpaBJIeHO Ha (OPMHPOBAHUE Y OOYYAIOIIUXCS CICAYIOUIMX KOMIIETCHIIMH B COOTBETCTBHHU C
®I'OC 16.03.03 (ypoBeHb OakanaBpuaTa) IO HAMPABICHHUIO MOATOTOBKH « XOJOIWIbHAS, KPHOTCH-
Hasl TEXHUKA U CHCTEMbI )KM3HEOOeCIIeUeHHs», YTBEPKIACHHBIM MTPUKa30M MHHHUCTEpCTBA 00pa3o-
BaHus U Hayku Poccuiickoit @enepanuu ot 01.06.2020 r. N 698.

Kon n naumenoBanue NHaukaTopsl JOCTHKEHHST KOMIIETEHITUN

KOMIIETEHIINI

OIIK-2. Cnoco6en mpume- | MOIIK-2.1. Ucnons3yeT 0OCHOBHBIC 3aKOHBI €CTECTBEHHOHAY Y-

HATh METOJbl MaTEMAaTHUe- | HBIX JUCLMIUIAH, & TAK)KE MTpaBUjIa MOCTPOCHUS TEXHUUECKUX

CKOI'0 aHalln3a, MOACJIHUPO- | CXEM U YEPTEKEH,

BaHMsI, onTuMu3aruu u cta- | MOIIK-2.2. 3naeT npuHIMNHAIBHBIE 0COOEHHOCTH MOJICITUPO-

TUCTUKH JIJIs1 PEIICHUS 3a- BaHUs MaTEMaTHYECKUX, (PU3NUECKUX U XUMUYECKUX IpoLIec-

Jlad, BO3HUKAIOIINX B XO/I€ | COB, IPEIHA3HAUEHHBIE JJI1 KOHKPETHBIX TEXHOJIOTUYECKUX

npodeccuoHanbHOM fes- MPOLIECCOB,

TEJIbHOCTH NOIIK-2.3. YyacTByeT, cO 3HaHHEM Jiefia, B paboTax Mo coBep-
HIEHCTBOBAHUIO MPOU3BOICTBEHHBIX IIPOLIECCOB C UCIIOJIb30BA-
HUEM SKCIIEPUMEHTAJIbHBIX JIAaHHBIX U PE3YJIbTAaTOB MOJIEIUPO-
BaHUS

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

JluctmuinHa OTHOCUTCST K 00si3aTesibHON wactu Onoka bl: Moayns «MaremaTu4eckne u ecrte-
CTBEHHO-HAYYHbIE JUCIUIUIMHBDY.
JuctuminHa 6a3upyeTcs Ha CIICIYIOIINX, IPOUICHHBIX TUCIUTUINHAX:



- TUHEeIHas anredpa.

- MaTeMaTHYCCKHUI aHaJIH3.

- (pusuka;

- DJICKTPOTEXHUKA U DJICKTPOHHKA;
- OCHOBBI IPOTPAMMUPOBAHUS;

- TeOpeTHIeCKas MCXaHUKa;

- MEXaHHKa KUJKOCTH M rasa;

- CONPOTHURIICHUE MaTEPUAJIOB;

- TEPMOJIUHAMHUKA;

- TEMI0MaccoOOMEH;

- TeOpHUs MEXaHU3MOB U MAIIIVH;

- CUCTEMBI aBTOMAaTU3UPOBAHHOI'O pacuc€Ta U aHajin3a,

- OKOHOMHKA U OpraHu3anus Mponu3BOACTBA.

3. CTpyKkTypa u coaepkaHue TUCHUIIINHBI

OO0mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3a4€THBIC SIMHMIIBI -72 Jaca.

3.1. Buabl yyeOHo# padoThbl M TPYA0EMKOCTD

Ne
. KonnuectBo
n/n Buj yueOHoii padoThI 4ACOB Cemectp 3
1 | AyauropHble 3aHATHS 36 36
B ToM yucne:
1.1. | Jlexuu 18 18
1.2. | CemuHapcKue/IPAKTHYESCKIE 3aHATHUS 18 18
1.3 | JIaGopaTopHble 3aHSTHSI - -
2 | CamocrosiTeqibHas padoTa 36 36
3 | IlpomesxkyToyHas aTTecTALMS
3auer 3 3
Hroro 72 72

3.2. Temarnyeckuil IUVIaH U3yYeHUA TUCIUILIAHBI

Pa3zmemén B npuiioskeHuu 1 k paboueit mporpamme.

BBenenue

Hpe):[MeT, 3ala4i U COACPIKaHUC NHUCHUIIIIMHBI. OCHOBHBIC ATaIIbI Pa3sBUTHUA JUCHUIIJIMHBL. CprK-
Typa Kypca, €0 MECTO U POJIb B IMOATI'OTOBKE 6aKanaBpa, CBA3b C JPpYI'UMHU OTUCHUILTIMHAMMH. Ilons-
THE MaTEeMaTHYCCKOMN MOACIHN, UX maccmbmcauml. OcHOBHBIC MNPUHIOUIIBI MATCMATUYCCKOI'0 MOIC -

JIMPOBAHUS.

Paznen 1. O0bikHOBeHHBbIE U PepeHIHATBHbIE YPABHEHUS MEPBOro MOPsAKa

Tema 1. [luddepennuanbaple ypaBHEHHs IEpBOro Nopsika. 3aauu, NPUBOASIINE K TU(-
(bepeHLraIbHbIM ypaBHEHUSAM NEpBOro nopsaaka. OCHOBHbIE MOHITHSI OOBIKHOBEHHBIX AU(QepeH-
LIMAJIbHBIX ypaBHEHMH mepBoro nopsiaka. I[locranoBka 3agaun Komm. Teopema cymectBoBaHus u
€MHCTBEHHOCTH perieHus. O0Iee u 4YacTHOE pelieHus, OOIIMK U YacTHbIM uHTerpaisl. ['eomer-

3.3. Copnep:kanue pa3iesioB AMCHUININHbBI

pI/I‘-ICCKI/Iﬁ CMBICJI O6I_I_ICTO HHTCIrpaia.




MeToabl UHTETPUPOBAaHUS OOBIKHOBEHHBIX JU((EepeHIIHalbHBIX YPAaBHEHUN MEPBOro MO-
pAAKA pa3IMYHOrO TUIA.

VYpaBHEHU ¢ pa3/IeJICHHBIMU U Pa3/esIOIIMMUCS IEPEMEHHBIMHU, OJHOPOAHBIE TU(QepeH-
[yajabHble YpaBHEeHMs. JIMHEHbIE /1.y. IEPBOro nopsAiKka U ypaBHeHUs bepHyum. Pemenne nuHen-
HBIX YPaBHEHMHM METOJIOM BapHalliu MPOMU3BOJIBHON MOCTOSHHOW, METOAOM Ipou3BeneHuil bep-
HYJUIN.

Tema 2. JTuddepennmanbable ypaBHEHHUS BBICIINX MOPIKOB. Popmbl 3anuck auddepeH-
[IMaJILHOTO ypaBHEHHS N-ro nmopsiaka. O6mee u yactHoe pemienus. [loctanoBku 3agaun Komu, kpa-
€BOi1 3a1aun. MIHTerpupoBaHue METOIOM ITOHMKEHHUS MTOPAIKA.

Tema 3. JIunelinsie onHOpoAHbBIE MU depeHIIaIbHbIe YpaBHEHUS 1 — ro nopsiaka. Oo6mue
CBOWCTBA PEIICHUH JIMHEHHBIX OTHOPOIHBIX TU(PEpEeHIINATbHBIX YPaBHEHUH # — ro nopsaka. Teo-
pema o CTPYKType OOIIEero peuieHusl JTMHEWHBIX OAHOPOIHBIX AU PEepeHInaTbHbIX YPaBHEHUHN 1 —
ro nopsizka. Ilonstre GpyHIaMeHTanbHOM CUCTEMbI peIlieHH JTMHEHHOro 0JJHOPOAHOTO U depeH-
[IMAIIBHOTO YPAaBHEHUS # — T'O TIOPSAKA, €€ TOCTPOCHUE ISl YPABHEHUN € TOCTOSTHHBIMU KOA(duUIy-
€HTaMHU. XapaKTepPUCTHUECKOE YpaBHEHUE. By 4acTHBIX pelieHuil IMHEHHOro 0IHOPOIHOTO U -
(depeHLnaIbHOro YpaBHEHHs! 77 — IO MOpsAKa B 3aBUCHMOCTH OT BHJIa KOPHEH XapaKTepUCTUYECKO-
IO ypaBHEHHUS.

Jluneiinble HeoHOpOAHBIE UG depeHIIaTbHbIE YPAaBHEHUSI 7 — 'O MOPsiIKa ¢ MOCTOSIHHBI-
Mu K03 durmentamu. Teopema 0 CTPYKType 00LIero peleHus Takux ypaBHeHuid. Mero moadopa
YaCTHOTO peleHus] (METO/I HeonpeaeNeHHbIX KO3()PUIMEHTOB) ISl pa3IUYHbIX CHEIUAIbHBIX BU-
JIOB IIPaBOM YacTH.

JIuneiiHble HEOAHOPOIHBIE AU depeHIInaIbHbIe YpaBHEHUSI BTOPOTro nopsiika. MeTo Bapu-
AUy MPOU3BOJIBHBIX TOCTOSHHBIX.

Tema 4. Kpaesble 3amaun. 3agadu Ha COOCTBEHHBIC 3HAUCHHUS.

Tema 5. CucreMbl OOBIKHOBEHHBIX JU(QepeHIMaIbHbIX YpaBHEHUH. OCHOBHbBIC TOHATHS.
HopMmaibHble cUCTEMBl JTUHEHHBIX OAHOPOIHBIX M HEOJHOPOIHBIX AU(depeHlnaIbHbIX ypaBHE-
HUi. TeopeMbl 00 SKBUBaJICHTHOCTH U (HEpEeHINATBLHOIO YPaBHEHUS N-T'0 MOpsAKa U HOPpMaJIbHON
cuctembl n nuddepeHalbHbIX ypaBHEHUN. Perienne TMHEMHBIX OAHOPOJHBIX U HEOAHOPOIHBIX
cUCTeM OOBIKHOBEHHBIX AU (hepeHIInaNbHBIX YpaBHEHUH ¢ TOCTOSHHBIMU K03 duiimeHTamu.

Pa3nen 2. [IndppepenunanbHbie ypaBHEHUsSI B YACTHBIX POM3BOAHBIX
(ypaBHeHHMs1 MATeMaTH4YeCKON Ppu3uKkmn)

Tema 1. [locTaHoBka OCHOBHOM 3aJja4yu TAPMOHHYECKOr0 aHayn3a. OpTOrOHAIBHOCTh TPUTO-
HoMmeTpruueckux GyHKuuid. Paznoxxenne B psag @ypbe hyHkumii ¢ nepuogom I =2 1. GopMyIisl KO-
s punmentoB Oypre. Yemosus Jupuxie. Teopema 0 pa3ioKHMOCTH MEPUOTUICCKUX (DYHKIIUH B
psn @ypee. Pag @ypbe A 4eTHBIX M HeUeTHBIX QyHKUuUi. Paznoxenue B pan Oypre QyHKIMIA C
IPOM3BOJILHBIM MEepHOAOM. OCOOEHHOCTH PA3NIOKEHHUsS HENEePUOAMYECKUX (YHKLUH, MOHATHE HUX
MEPUOIUYECKOTO MPOJIOIHKECHHUS.

[IpumeneHne TpuroHoMeTpuueckux psgoB Oypbe i peleHus KpaeBbIX 3a1ad.

Tema 2. Kimaccudukanus muHeHHbIX ¢ depeHInaIbHbIX YPABHECHHH ¢ YaCTHBIMU IPOU3BO/I-
HBIMU 2-T0 nopsjika. OCHOBHbIE YpaBHEHHUSI MaTeMaTHueckoi (usuku. [loctaHoBKa KpaeBbIX U Ha-
YaJIbHO-KPAEBbIX 3a/1a4 ISl HUX, UX (U3UYECKUN CMBICI.

Tema 3. PemieHre BOJTHOBOTO ypaBHEHUS C OAHOPOJHBIMU TPAHUYHBIMH YCIOBUSIMU METOJOM
paszzienieHus: IepeMeHHBIX. 3a7adya O MalbIX CBOOOTHBIX KOJNEOAHUSX CTPYHBI, PU3UUECKUI aHATH3
pemeHus. CTosure BOJIHBI

Tema 4. PemieHre HeOAHOPOAHOTO IHIIEPOOINUYECKOTO YPaBHEHHS ¢ OJJTHOPOJHBIMH IPAaHUYHBI-
MU YCJIOBUSMH METO/IOM Pa3IOkKEHUS 110 COOCTBEHHBIM (DYHKIMSM. 3a/laua O BBIHYKICHHBIX KOJIe-
OaHUAX CTPYHBI IPU OTCYTCTBUU HAYAIBHBIX BO3MYILEHUHN U TPU HEOJIHOPOJAHBIX HaYaJIbHBIX yCIIO-
BHUSIX.

Tema 5. IlocranoBka KpaeBbIX 3a1a4 Uil ypaBHeHUs Jlarutaca. Pemenue 3anaun Qupuxie ais
ypaBHeHus Jlanaca B IpsMOYToJIbHOM 001aCTH METOJIOM pa3/ieeHus IEPEMEHHBIX.



3.4. TemaTrnka NpakKTHYeCKUX 3aHATHI 10 JUCHUIINHE
«MaTemaTu4ecKkHe MeTOAbI MOAEJIMPOBAHUS
(pu3nyecKnx NpoueccoB»

Tema 3auarusa

MeToabl UHTEIpUPOBaHHUA OOBIKHOBEHHBIX NU((dEpeHIMaTbHBIX YpaBHEHUH (0/1y) mep-
BOI'O ITOPsIIKA PA3IMYHOIO TUIIA

I/IHTerI/IpOBaHI/Ie 04y BBICHIMUX MOPSAAKOB MCTOAOM IMOHMIKCHUS TOpAAKaA

Pemienne TMHEMHBIX OHOPOAHBIX A.y. N —TO TOPSAKA C TOCTOSHHBIMU KO3 HIeHTa-
Mmu. [locTpoenue pyHIaMEeHTAIbHON CUCTEMBI PEIICHUI B 3aBUCUMOCTH OT BUJa KOPHEH
XapaKTEPUCTUUYECKOTO YPABHEHMUSI.

Pemenne nuHEMHBIX HEOMHOPOAHBIX .y. 7-TO MOPSJIKA C TMOCTOSIHHBIMU KO3(PUIIHEH-
TaMH METOJIOM NoA00pa /il pa3IMYHbIX CHEIMaTbHbBIX BUI0B MPAaBOW YacTH

Pemenne nuHeHBIX HEOJHOPOIHBIX A.y. BTOPOIO MOPSIIKA C MOCTOSHHBIMU K03 duim-
€HTaMU METOJIOM BapUaLIMK IIPOU3BOJIbHBIX TIOCTOSIHHBIX.

Pemenrie HOpMaJIbHBIX CHCTEM JIMHEHHBIX IU(depeHIHaNbHbIX YPaBHEHUM METO0M
WCKJIFOUEHHSI HEU3BECTHBIX.

[TprMeHeHre TPUrOHOMETpUYECKUX psaoB Pypbe K pelIeHUI0 KPaeBbIX 3aa4 i 011y .

Pemenne 3amaun Jupuxiie mis ypaBHeHus Jlammaca B mpsMOYToJbHOW 00JacTH METO-
JIOM pa3felIeHus] NEPEMEHHBIX IS PA3JINYHBIX BAPUAHTOB IPAHUYHBIX YCIOBHU

KoHTposbpHOE TECTUpPOBaHUE 110 KYPCY.

4. Y4eOHO-MeTOAMYECKOE M HH(OPMALIMOHHOE 0O0ecnevyeHune

4.1. HopmaTuBHbie 10kyMeHTBI M 'OCTHI

®I'OC 16.03.03. XonoaunpHasi, KpUOT€HHAsi TEXHUKA U CUCTEMBI XKH3HeoOecneuenus,.2020. N
698.

AkaneMHUYecKHii y4eOHBIN TUTaH 1o HarpaBiieHHIo oAroToBku: 16.03.03. XonoaunbpHas, KpHo-
IeHHas TeXHUKA U CUCTeMbI sxu3HeoOecnieueHus. [lpoduns: XononunbHas, KpUOT€HHAs! TEXHU-
Ka U CUCTeMBI )ku3HeoOecnieueHus. ®opma oOydyeHust — ounas. 2023.

Vka3 [Ipesnnenra Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Crparerun Hay4HO-TEXHO-
Joruyeckoro pazsutus Poccuiickoi @enepannmy.

[Tpuka3 MunucrepctBa o6pa3oBanus U Hayku Poccuiickoit @enepaunu ot 23.08.2017 Ne 816
«O0 ytBepxaenuu Ilopsiika nprMeHeHus: OpraHu3alusIMu, OCYIIECTBISIOUMMI 00pa30BaTeb-
HYIO JIeSIT€IbHOCTb, JIEKTPOHHOIO O0YYEHHs, TUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH
IIpU peasin3aiuy 00pa3oBaTeNIbHBIX IPOrpaMM»».

4.2. OcHoOBHas JquTEpaTypa

1. JemupoBuu B.I1., MonenoB B.II. Juddepennuansusie ypaBHeHUS: yaeOHOe mocobue. M.
H3n-so «Jlaub», 2019. 280 c.
2. Jlecun B.B. YpaBuenuss marematnueckoir ¢usuku: YueOHuk M.: U3g-Bo «MHDOPA-My,
2017. 240 c.
4.3. JlomoaHuTeabHAas JIUTEpaTrypa

1. TMuckynoB H. C. luddepennpmanbHoe 1 HHTETpaTbHOE UCYUCICHHS IS BTY30B. B 2-x To-
Max. M.: Unterpan - [Ipecc, 2009. 180 »k3.



2. 3y6kos B.I'., JIaxosckuii B.A., Mapteinenko A.W., MunocneB B.b. Kypc Brbicuieii matema-
TUKU: 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
ucuucienue. YyeOHoe mocoOue mo «MaremaTtuka» Ui CTYJACHTOB BCEX CHEIMaIbHOCTEH.
M. 2006. 693 k3.

4. Koran E.A. OGsikHOBeHHbIE MU hepeHIInabHbIe YPaBHEHHUS U BApHALIMOHHOE UCUUCIICHHE
B NPUJIOKEHUH K Pacu€Ty aBTOMOOUIIbHBIX KOHCTPYKIUH. YueOHOe mocoOue mo AUCHUIUIIH -
He «MartemaTtuka» i1 CTYJEHTOB Bcex crneunuanbHoctedn. M.: MAMMU, 2010. 200 »k3.
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., Jlonanuusia E.A. Paasl @ypbe un auddepeHnnanbuple ypaBHEeHUs MaTeMaTH-
yeckoil pusmku. YuebHoe nocobOue no aucuuiinHe «MaTtemaTtuka» Ajisi CTYIAEHTOB BCeX
CHelMaTbHOCTEH M HANPaBICHUN MOATOTOBKU JUIJIOMHUPOBAHHBIX CHESIUATUCTOB U Oaka-
JaBpoB 04HOTO otaenenus. M.,2012. 400 >k3.

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

4.4. DueKTpoHHBbIE 00pa3oBaTe/bHbIE PeCypchl

[TpoBeneHune 3aHATHIl U aTTECTAIMI BO3MOXHO B TUCTAHIIMOHHOM (popmaTte ¢ MPUMEHEHUEM CUCTE -
MBI TUCTaHIIMOHHOTO 00y4eHus yHuBepcurera (CJO-LMS) Ha ocHOBe pa3paboraHHBIX Kadeapoit
«MatemaTuka» JIEeKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) mo BceM paszaenam mporpaMmel:

Huddepennmanbupie ypaBHe- https://online.mospolytech.ru/course/view.php?1d=4396
HUS

YpaBHEHUS MaTeMaTHYECKOU https://online.mospolytech.ru/course/view.php?id=3313
¢u3uKH

OcCHOBBI BapHallMOHHOTO HC- https://online.mospolytech.ru/course/view.php?id=476
YHCIICHHS

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

Kaxaplii cTyIeHT 00ecTieueH WHIMBUYaTbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K JICKTPOHHOW OMO-

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 caiite mospolytech.ru B paznene: «llenTp MaremaTudaeckoro oOpa3oBaHUs

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

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

[Tone3nsie yueOHO-MeTOAMYECKHE U HHPOPMAIIMOHHBIE MaTEPHUAIIbI IPEJICTABICHBI HA CalTax:
http.//exponenta.ru, http.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuens pecypcoB MH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT» A OCBOCHHS

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

4.5. JIMueH3HOHHOE M CBOOOJHO paCNpOCTPaHsAeMoe

NporpaMMHoe odecrneyeHmne


http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
https://e.lanbook.com/
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

Ne| HaummenoBanue | PazpaGotuuk [10 | Joctymuocts (u- [ Ccbuika Ha Equnslit peectp
(mpaBoobitana- [IEH3UOHHOE, CBO- | POCCHUUCKHUX MPOTPaMM JIst
TEIb) 00/1HO pacrpo- OBM u B]] (npu Hanu4yun)
CTPaHIEMOE)
AstraLinuxCom | OO0O JInneH3noHHoe https://reestr.digital.gov.ru/
monEdition "PYCBUTEX- reestr/305783/?7
ACTPA" sphrase_1d=954036
MoitOduc OOO "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/
OBJIAYHBIE reestr/301558/?
TEXHOJIOT " sphrase_1d=943375
4.6. CoBpeMeHHbIe PodecCHOHATBbHBbIE 0a3bl JAHHBIX U

HH(opMalHOHHBbIE CIIPABOYHbIE CHCTEMBbI

Hepeqeﬂb PECYpPCOB CE€TH I/IHTepHeT, AOCTYIIHBIX JIl OCBOCHHUA NUCHUIIJINHBI:

HaumenoBanue Ccbuika Ha pecypc JocTynHoCTh

NuadopmanmoHHO-CIIPABOYHBIE CHCTEMbI

https:/ Jlocrynua B cetu Uu-

k fl -
StackOverflow stackoverflow.com/ TEPHET 0e3 orpaHuye
HUM

Nudopmanmonnsie pecypesl Cetn

http:// www.consultant.ru | JloctynHo
Koncynsrantlnroc
ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa30oBaTeIbHbIX cTaH- | http://www.fgosvo.ru. JloctymiHo

JTAPTOB BBHICIIETO 00pa30BaHUs

JIeKTPOHHO-0UO0JIMOTEYHbIE€ CHCTEMBI

Jlanb https://e.lanbook.com/ HocrtymnHa B cetn MH-
TepHET 0e3 orpaHuye-
HUH

IPR Books https:// HocrymnHa B cetn WH-

www.iprbookshop.ru/ TepHET Oe3 orpaHuye-
HUH
IMpodeccuonanbubie 6a3bl JAHHBIX

baza maHHBIX HAYIHOU DIIEKTPOH- http://www.elibrary.ru HoctymHo

HOM OMOIMOTEeKN

(eLIBRARY.RU)

WebofScienceCoreCollection — mo- | http://webofscience.com | Joctymno

JuTeMaTu4eckas pedepaTuBHO-OMO-
nmuorpaduueckas u
HayKoMeTpHu4deckas (OundanomeTpu-
yeckas) 0a3za JaHHBIX



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
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 — TEXHHUYCCKas 63,33, YHUBCPCHUTCTA O6€CH€‘-II/IBaeT IMMPOBCACHNEC BCCX BHUIOB
SaHHTI/IfI, MpeaAYCMOTPCHHBIX yLIe6HBIM IIJIaHOM, U COOTBETCTBYCT HeﬁCTBYIOHlHM CaAHUTApPHBIM H
MPOTUBOIIOKAaPHBIM IIpaBUJIaM U HOpMaM.
Kadenpa «Marematnkay» He pacroyiaraeT COOCTBEHHBIM ayJAUTOPHBIM (DOHIOM U UCIIOJb3Y -
eT y4eOHbIe ayIMTOPHH U3 00111ero (GoHa YHUBEPCHTETA.
HpI/I HCOGXOI[I/IMOCTI/I AJI IPOBEACHNA HHTCPAKTUBHBIX IPAKTHYCCKUX 3aHATHI HCIIOJIb3YIOT-
Csl KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToanueckue peKoMeHAaluu

6.1. MeToanyeckue peKOMeHAAIMM VIS NIpenogaBaTess
110 OPraHu3aluu 00y4YeHH s

[Tpexxne Bcero, ciaenyeT oOpaTUTh BHUMaHHE CTYJEHTOB Ha TO, YTO MPAKTUYECKU BECH U3Y -
JaeMbIi UMM MaTepHall IBJISETCS AJI1 HUX HOBBIM, HE N3Y4aBIIUMCS B IPOTPAMME CPEIHEN IIKOJIBI.
OpnHako oH He TpeOyeT KaKoi-Tnb0 crenuanabHOM (JOTMOIHUTENBHON) MOATOTOBKY M BIIOJTHE MOXKET
OBITh YCIIENIHO M3YYEH, €CIIU CTYIEHTHI OyIyT MOCEIIaTh 3aHATHS, CBOEBPEMEHHO BBIMOJIHATH J10-
MalllHUE€ 3aJaHUuA U I10JIb30BaATHCA (HpI/I HGO6XOHI/IMOCTI/I) CHUCTEMOMN TIJTaHOBBIX KOHCy.]'IBTaIII/Iﬁ B
TE€YEHHE KaXJI0ro ceMecTpa. Bomienmmue B Kypc MaTeEMaTHKHU pa3felibl SBISAIOTCSA KIACCHYECKUMU,
B TO )K€ BpeMs OHHM MPAaKTHUYECKU OPUEHTUPOBAHBI, TaK KaK UMEIOT IIMPOKOE PaclpoCTpaHEHHE JIIs
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 3aHATHH PEKOMEHI0BaTh CTY/IEHTaM OCHOBHYIO U 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.

CoobOpaxkeHusi 1 peKOMEHJJalluH, IPUBEICHHbIE B 1. 6.2 pabodveil mporpaMMsbl AJIsl CTYCH -
TOB, AOJI?’KHBI OBLITH YETKO C(l)OpMy.HI/IpOBaHI)I 1 U3JI0)KEHBI UMCHHO IIPCIIOAaBaTCIIEM Ha JICKOUAX,
IIPAKTUYECKUX 3aHATUAX U KOHCYJIbTALUAX.

W3noxxeHne TeopeTUYecKoro Marepuaia J0KHO COMTPOBOXKAATHCS MILTIOCTPATUBHBIMU PH-
MepaMH, TIIATEIBHO OTOOPaHHBIMHU IPEINOoJaBaTeNIeM TaK, YTOObl TEXHHUECKHE TPYAHOCTU U BBI-
KIIaAKU MIpHU PCIICHUU 3aJa4r HE OTBJICKAIIM OT T'JIaBHOT'O: OCMBICIICHUA HIACU U CYTU INPHUMCEHAC -
MBIX MeTo/10B. CiieyeT Bcerza ykas3blBaTb IPUMEPBI IPAKTHUECKOTO IPUMEHEHNS pACCMOTPEHHBIX
Ha 3aHATHSIX YpaBHEHUU U (HOpMYIL.

[IpakTHyeckue 3aHATHSA JTOJKHBI OBITH OPraHU30BAaHbI MpEINoJaBaTesieM TakUM 00pazoM,
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.

[IpenogaBaremnto cienyeT 10OMBATbCS CUCTEMAaTUUYECKONW HEMpPEphIBHONW pabOThI CTY/IEHTOB
B TEUECHUE CEMeCTpa, HEOOXOAMMO BBISBIIATH CHIIBHBIX CTYACHTOB M NMPUBJIEKATh UX K HAYYHOH pa-
00Te, K y4acTHIO B Pa3HOTO poJa OJIMMIINA/IaX U KOHKYpCax.

CrTyzeHT JOKEH OIyIIaTh 3aMHTEPECOBAHHOCTD NPENOJABATENS B TIOCTHKEHUN KOHEUHOTO
pe3yibTaTa: B MPUOOPETCHHH OOYyJarOITUMUCS MPOYHBIX 3HAHWM, YMEHUN W BIIQJICHUS HAKOTUICH-
HOU MH(pOpMaLmel [uid penieHus 3a1a4d B Npo(ecCHoHAIbHON AeITeTbHOCTH.

6.1.1. OO6pa3oBaTesibHbIE TEXHOJIOTHH
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Bo3MoXHO nIpoBeieHUe 3aHATUI U aTTeCTallil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHHUEM CHCTe-
MBI TUCTaHIIMOHHOTO 00yueHust yHuBepcuteTa (CIO-LMS) Ha ocHOBe pa3paboTaHHbIX Kadeapoi
«MareMaTuka» dJIEKTPOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) (cMm. m.4.4).

[Topsimok mpoBeneHnst pabOT 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 BaXKHeMIlee 3HaueHHe B MaTeMaThye-
CKOM moarotoBke MHkeHepa. OOBACHIETCS 3TO TeM, uTo AuddepeHnnanbuble ypaBHEHUS TPe/T-
CTaBIISIIOT cO00I MaTeMaTHUECKUEe MOJIEIM CaMbIX Pa3HOOOpA3HBIX MPOLECCOB U SIBIECHUH, TaK Kak
UX PELIEHHUS MO3BOJISIIOT OMHMCATh HBOJIOLMI0 U3y4aeMOTo IPOLECcca, XapaKTep MPOUCXOIALINX 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. UTOOBI BBIAENUTH U3
0EeCKOHEYHOI'0 MHOYKECTBA PEIIEHUH TO, KOTOPOE ONMUCHIBAET UMEHHO JIaHHBIN Ipoliecc, HE0OXO0Iu -
MO 3aJaTh JOIOJIHUTENbHYI0 MH(OpMaIMIO, HAallpUMEp, 3HaTh HayalbHOE 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.

Hns nmuddepeHmanbHbIX  YPaBHEHHMM TEPBOTO  TOpSJIKA CIEAyeT pas3inyaTh oOliee,
4acTHOE M 0C000€ pelIeHus, a TaKkKe 00N, YACTHBIA U 0COOBIN MHTETPaJIBL.

[Ipn mHTErpHMpOBaHUU ypaBHEHUH MEPBOrO MOPSAIAKA HAJO MPEXKAE BCErO OMPEIENIUTh THUIl
yYpaBHEHHMs, a 3aTeM YK€ MPUMEHUTH TOT WJIM MHOM MeTo] pemeHus. Hago o0s3aTenbHO OCBOUTH
IpoLeAypY NPUBEACHUS YpaBHEHUS MIEPBOrO MOPsiIKa K YPAaBHEHUIO C pa3AeIeHHbIMU ITEPEMEHHbI -
MU, TaK KaK UMEHHO TaKH€ YPAaBHEHUS MOKHO HEIIOCPEJCTBEHHO HHTETPUPOBATH.

g nuddepeHanbHbIX ypaBHEHUN N — TO 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 NOCTPOEHUs 0011ero pemeHus. OOpaTUTh BHUMaHHUE HA TO, YTO PEIICHUE JIH -
HEHHBIX OJHOPOAHBIX NU((PepeHINaTbHBIX YPAaBHEHUH N — o MOpsiiKa ¢ MOCTOSITHHBIMHU K03 du-
[UEHTaMH He TpeOyeT MHTETPUPOBAHUS, a CBOJAUTCS K YMCTO anredpandeckoi npodiemMe Haxox/ae-
HUS KOPHEHW COOTBETCTBYIOLIETO XapaKTEPUCTUYECKOro ypaBHeHMs. Hano 3HaTh BUJ 4acTHBIX pe-
IIEHUH JINHEHHBIX OJHOPOAHBIX AUPPEpEeHInaNbHBIX YPABHEHUN N — o NOPSAJKa C MOCTOSITHHBIMU
K03 puLIMeHTaMu B 3aBUCUMOCTH OT BU/1a KOPHEH XapaKTepUCTHUECKOTO ypaBHEHHUS.

Hano 4eTko ysICHUTH alnropuT™M MOCTPOEHUS! YACTHBIX PEIICHUN JTMHEWHBIX HEOJHOPOIHBIX
TuddepeHMaIbHbIX YpaBHEHUH MeToaoM mHojdopa (METOAOM 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 maTemaTtuku, MOCBALICHHBIN YpPaBHEHUSIM MaTeMaTU4YeCKON (PU3MKH, ABISETCS Upe3-
BbIUAIIHO BaXKHBIM JUIS NPUIOKEHUH, TaK Kak OOJBIIMHCTBO (PU3MUECKUX MPOLIECCOB PA3TUUYHOM
IPUPOJIBI MOJEIHUPYETCS UMEHHO JMHEHHBbIMU Nud@epeHInaNIbHbIMU YPaBHEHUSIMU B YaCTHBIX
IIPOU3BOJHBIX.

[IpumeHeHne KIacCUYecKoro METo/1a peleHHs TMHEUHBIX AU PepeHnanbHbIX ypaBHEHUN
B YACTHBIX MPOU3BOAHBIX (M3yu€HHE TAKUX YpaBHEHHH BTOPOro IMOpsSAKA M COCTABISIET MpeIMeT
MaTeMaTHYecKol (pU3MKM) — MeTo/1a pa3/ielieHNus NEPEMEHHBIX MPEeANnoIaraeT UCIoJb30BaHUE TPH-
TOHOMETpUYeCKUX psaaoB Dypbe (OAMHAPHBIX M ABOWHBIX). DTOT pa3fiesl He U3jarajics CTyAeHTaM
Ha IIEPBOM Kypce NPHU HM3YyYEHUU JUCHUIUIMHBI «Maremarnueckuii ananms». [loaTomy m3yueHue
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paszzena, MOCBSIIEHHOTO YPaBHEHUSIM MaTeMaTHUeCKON (M3MKM 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
bysakun B psg Oypbe, 4eTKO pa3iuyaTh pa3iMyHbIC CIy4Yan Pa3iokUMOCTH GYHKIHUH B psg Dy-
pbe B 3aBHCHUMOCTH OT BHa (DYHKIIMH, OT MHTEpBaJia, HA KOTOPOM OHa ompezeneHa. [lonesno mpu
ATOM HAaYMHATh C MOCTPOCHUsS rpaduka GpyHKIUN — Toraa cpazy OyAeT SCHO, SBISETCS JIM OHA YeT-
HOM WJIM HEYETHOW WJIM MPOU3BOJILHOTO BHUA.

[Ipn u3ydeHun ypaBHEHHUH MaTeMaTHYeCKOW (DU3MKHU CleIyeT, MpexXIe BCero o0paTUTh
BHHMaHHE Ha Kiaccudukaiuoo ypaBHeHn. Bc€ MHOroOOpa3ue ypaBHEHU MaTeMaTHIeCKOl (Pu3n-
KU MOKET OBITh pa3/IeNIeHO Ha TPH Kilacca. Y paBHEHHUS Ka)XJIOro Kjiacca 00NafaloT OOIMIMMU CBOM -
CTBaMH PEIICHHUH. B Ka)KI0M M3 3THUX KIIACCOB €CTh MPOCTEHIee YpaBHEHHE, HA3bIBAEMOE KAHOHU-
yeckum. ITpUHAANIEKHOCTh YpaBHEHUS K TOMY WJIM MHOMY KJacCy OMNPENEsieTCss COOTHOIICHHEM
MeXIy Kod(ppuImeHTaMu Mpu CTapIIuX MPOU3BOTHBIX.

Oco0oe BHMMaHUe HA10 OOPATHThL HA NMOCTAHOBKH HAYaJbHO-KPaeBBbIX 33124 JI
YPaBHEHUIl runepooIu4ecKoro, napadoauyeckoro TUIOB U KPaeBbIX 33/1a4 /sl YPaBHEHUi
INNTHYECKOT 0 THIIA.

Jro6oe muddepeHnnanbHoe ypaBHEHHE MaTeMAaTHUYECKOW (U3MKHA HMEET OECUMCICHHOE
MHO>KECTBO petieHui. [t moaydeHus: eIMHCTBEHHOTO PeUIeHUs] HEOOXOANUMO 3a/laHue JOTOJHH-
TEJBHBIX YCJIOBHMA, KOTOPHIE TTO3BOJISIOT OJHO3HAYHO OMHCATh KOHKPETHBIM (DU3UYECKUIA TTPOIIeCC.
KonuyecTBO M BUJ 3THUX YCIOBHUH 3aBUCAT OT XapaKTepa W MOPSAIKA MPOU3BOJHBIX, BXOJAIIUX B
ypaBHeHHE, OT (HopMbI 00JaCTH, B KOTOPOM HIIETCS pPEIICHUE ypaBHEHUS, OT XapakTepa B3auMoO-
JIEMCTBUS pacCMaTpUBAEMOro Teja (WM Impoliecca B BBIJICICHHOM Tele) ¢ OKpyXkarolen cpeaoil. B
o01iem ciyyae J0NOJHUTENbHBIMH YCIOBUSMU MOTYT OBITh HaUalbHble U SPAHUYHbIE YCI0BUSL.

HavanbHble yCIIOBUSI OMUCHIBAIOT COCTOSIHUE O0BEKTa B HAYANBHBI MOMEHT BpeMeHH. J[iis
ypaBHEHHUS TUTIEPOOTUIECKOTO THIIA CTABITCS JBAa HAYAIBHBIX YCIOBUS COOTBETCTBEHHO BTOPOMY
MOPSIIKY MPOU3BOJHOM MO BpEMEHH, BXOAIIeH B ypaBHEeHHE. OHU XapaKTepU3YIOT BEJIMUUHBI OT-
KJIOHEHUW U CKOPOCTEH TOYEK 00BEKTa (CTPYHBI, CTEPXKHS M JIp.) B HAYAJIbHBII MOMEHT BPEMCHH.
st ypaBHeHUsI Tapa0OIUYeCKOro THMA CTABUTCS OJHO HAdaJdbHOE YCIOBHE, YTO COOTBETCTBYET
MEPBOMY TOPSAKY MPOU3BOJHON MO BpPEMEHH (eciu MCKoMas (DYHKITUS B ypaBHEHUH TETUIONPO-
BOJHOCTH u(X,f) — TeMIlepaTypa B POU3BOJILHOM CEUEHUH CTEP)KHS B 000 MOMEHT BPEMEHHU 7, TO
HaYaJIbHBIM YCJIOBHEM 3a7aéTCsl pacmlpe/ielieHne TeMIIepaTyphl MO JUTMHE CTEPXKHS B HAYaIbHBIN
MOMEHT BpeMeHH ¢ = 0).

['paHnuHBIC YCITOBUSA i BOJHOBOTO ypaBHEHHS (€CIM OHO OMHUCBHIBAET, HAIMpUMEp, TO-
nepeyHbIe KOJeOaHus CTPYHBI KOHEUHBIX pa3MEpOB) XapaKTePU3YIOT MOBEJICHNUE KOHIIOB CTPYHBI B
nporecce KojebaHuii U 3aBUCAT OT XapaKTepa UX 3aKpEeIICHHUS.

Jns ypaBHEHHUs TEIUIONPOBOJHOCTU CTEP>KHSA T'PAaHUYHBIE YCIOBHUS MMEIOT CYIECTBEHHO
pPa3IUYHBIA BHJI B 3aBHCHUMOCTH OT XapakTepa TeIUIO0OMEeHa KOHIIOB CTEP)KHS C OKPYKaroIIeH
cpenoi.

Jl1st ypaBHEHUS DJUTANITUYECKOTO TUTIA, KaK U NIl YPaBHEHHsI 1MapaboIMdecKoro THIa, Tak-
K€ pazinyaloT pa3Hble KpaeBble 33a/1a4d B 3aBUCMMOCTH OT yCIIOBUM Ha KOHTYpPE paccMaTpuBaeMon
o0mnacTH.

Ilosmomy nocmanoexa 3a0auu mamemamuyeckou uuxu exkiodaem 3adanue ouggepen-
YUATIbHO20 YPABHEHUs. 8 YACMHBIX NPOU3BOOHBIX, ONUCHIBAIOUIe20 UCCIeOYeMblll npoyecc, a MakKice
6 0OWemM cryyae epaHUYHbIX U HAYANLHLIX YCII08ULL, NO3GONAIOWUX NOTYYUMb eOUHCIEEHHOE peuie-
Hue.

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

TpebGoBaHKe HEMPEpPHIBHOW 3aBUCHMOCTH PEUICHHUS OT UCXOAHBIX JTaHHBIX OOYCIIOBJICHO
TeM, 4TO (U3HUECKHUE JaHHBIC, XapaKTEPU3YIOIIHNE HAYaThHOE COCTOSTHUE CUCTEMBI, OTIPEIEIISIOTCS,
KaK TPaBHIIO, SKCIIEPUMEHTAIILHO, M BCEr/la ¢ HEKOTOpO# morpenrHocThio. [loaToMy HeoOxoamma
YBEPEHHOCTh B TOM, YTO MaJasi MOTPEIIHOCTh B UCXOIHBIX JAHHBIX OyJET MPUBOIUTH JIMIIb K Ma-

12



JIOW MOTPEIIHOCTH B PELLIEHUH, TO €CTh PEIIEHUE 33Ja4l HE JTOJKHO CYIIECTBEHHO 3aBHCETH OT I10-
TPEIIHOCTEN U3MEPEHHN.

W3-3a orpaHn4eHHOCTH 00beMa Kypca pacCMaTpHUBAIOTCS, B OCHOBHOM, METOJ pa3/iefeHHs
nepeMeHHbIX Dypbe U ero MoauduKanus JUisl pelieHusl HEOAHOPOIHBIX YpaBHEHUI — METOJT pa3iio-
KEHUS 10 COOCTBEHHBIM (PYHKIMSAM OJAHOPOAHOMN 3a1a4un. CTYIACHTY HaJl0 OCMBICIUTH MJCI0 METO-
Jla paszieleHnsl IepeMEeHHbIX — CBeICHUE 3a1aun Ui TuddepeHInaIbHOr0 ypaBHEHHsI B YaCTHBIX
MPOM3BOJHBIX K MPUHIUNHAIBHO OoJiee MPOCTOM 3a/laue pelIeHUs] HEe3aBUCUMBIX JpPYyr OT Jpyra
OOBIKHOBEHHBIX JIMHEWHBIX Au(@epeHInanbHbIX ypaBHEHUH (IpUYeM Ba)KHO, YTO pas3zesieHue
NEPEMEHHBIX TPOUCXOIUT U B I'PAaHUUHBIX YCI0BUsAX). Hano oOpatuTh BHUMaHUE HAa €AMHCTBO IO~
X0/J1a K PEIICHUIO0 YPaBHEHUH pa3Iu4HOro Tumna. Tak, Npu peleHuH OJHOPOIHBIX YPaBHEHUN METO-
JIOM pa3zieJieHUs IEPEeMEHHBIX U JIJIsl TUIIEPOOIMUECKUX, U IS MapabOIMYeCKUX U JUIS SJUTUITHYE -
CKHX ypaBHEHHUH Ha IEPBOM JTare pelieHre CBOJUTCS K 3a/laue Ha COOCTBEHHbIE 3HaUeHHUSI (3a/1a4ue
[typma-JInyBumnis).

[Tpu perieHrnn HEOJHOPOIHBIX YPAaBHEHUH METOJOM Pa3JI0kKEeHHsI 10 COOCTBEHHBIM (DYHKIIH -
M TaKKe CHayala peuraeTcs OJHOpOAHAas KpaeBas 3ajlaya, uyTO IMO3BOJSET HAWTH COOCTBEHHBIE
GYHKIMH, YIOBIETBOPSIONINE TPAaHUYHBIM yciaoBusM. [lo HUM panee W packiaabIBalOTCS B PSIIbI
UCKOMbIe (DYHKLIMU U TPaBble YAaCTH YPAaBHEHUH, YTO MPUBOAMT (IIPU PEIICHUH BOJIHOBOTO YpaBHE-
HUS ¥ YpaBHEHHsI TEIJIONPOBOJHOCTH) K 3a7ade Ko 11st HeoAHOPOAHBIX OOBIKHOBEHHBIX AU(de-
PEHIMAIIBHBIX YPaBHEHUI.

7. ®OHJ OLIEHOYHBIX CPEACTB
@DOoH/ OLIEHOYHBIX CPEACTB npecTanieH B [Ipunoxenun 2 k pabodeil mporpaMme M BKJIIOYAET pa3-
JEJIBI:
1. MeTo/ibl KOHTPOJIS U OLICHUBAHUSI PE3YJIbTATOB 00YUEHUSI.
2. lllkana u KpUTEpUU OLECHUBAHUS PE3yJIbTATOB O0YUYECHHUS.
3. OueHouHbIE CPEACTBA.
3.1. Texymuii KOHTPOJIb.
3.2. [IpomexyTOUHast aTTecTalysl.
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Ilpunosicenue 1

TemMaTnuyeckuil IVIAH JUCUMILIMHBI «MaTeMaTH4ecKue MeTOAbI MOACJTUPOBAHUA (PU3MUYECKUX NMPOLIECCOB)
110 HANIPABJICHUIO NIOATOTOBKH
16.03.03 XosoanJbHasi KPUOTE€HHAS TEXHUKA U CHCTEMBbI KIN3Heo0ecneyeHus

OG6pa3zoBarenbHas mporpamMmma (mpoduib)

«X010AMIbHASI KPHOTEHHAsl TEXHHUKA U CHCTEeMbI KU3Heo0ecneueHus» (bakamasp)
Ounas gopma oOydeHust

Buasbi yueOHoii padorsl,

= z ‘;; BKJII0Yasi CAMOCTOATEIbHYIO Buabl camocTosiTeJIbHOM PadoThI a(I:(T)EcD;]:-
Pasien 523 S g padoTy CTyIEeHTOB, CrynenToB —_
= g 2 H TPYA0EMKOCTh B Yacax
n/n © | =c KC
J | II/C | JIa6 | CPC P K.P. | K.II. | PT'P | Pedpepar | K/p | O | 3
IlepBbliii cemecTp
Tpetnii cemectp
Tema 1. Ilonarue maTeMaTUYECKONH MOJIe-
T, UX Kiaccuduranms
OCHOBHBIE TIOHSATHS OOBIKHOBEHHBIX HH(-
(depeHIMaIbHbIX ypaBHEHUN (0.4.y.) mep-
3.1 | BOTO MOpsaKa. 3anaya Komu, Teopema cy- 3 1 ) )
LIIECTBOBAHUS U €IMHCTBEHHOCTHU €€ pellle-
Hus [loHsTHS OOIIEro M 4YacTHOTO pele-
HUM, 001Iero 1 YacTHOro MHTErpaoB. ['eo-
METPUYECKUN CMBICI OOWIero HHTEerpaia
1.y 1-ro nopsaka
3.2 | MeTo1bl MHTETPpUPOBAaHUS Oy IEPBOTO Mo- | 3 2 2 2 +

ps/iKa pa3IMyHOro TUNa (ypaBHEHHH ¢ pa3-
JICIICHHBIMH U Pa3/eSIOUUMUCS TepeMEH-
HBIMH, OJIHOPOJIHBIX)




Bouinaua 3aganuii nepsoii yactu PI'P no
0.0.).

33

JIuneliHble n.y. MEpBOro NOPSAKa U ypas-
HeHusa bepHymu Meton Bapuanuu npous-
BOJIbHOW TOCTOSIHHOM, METOJ IPOMU3BELE-
Huil bepHymm

34

JuddepeHnnanbable ypaBHEHHS BBICIINX
nopsakoB. OcHoBHBIE OHATHSA. [TocTaHOoB-
ka 3agaun Komu, kpaeBol 3a1a4u.

3.5

WHTerpupoBanue Oy BBICIIUX MOPSJIKOB
METOJIOM MOHW)KEHHUS MTOPSAIKa

3.6

JIuneliHble ONHOPOAHBIE  1.y. N —TO IIO-
psanka. O0mue cBoiicTBa pemeHuid. Teope-
Ma O CTPYKType OOIIEro perieHus JTUHEH-
HBIX OJHOPOJHBIX A.y. h —T0 nopsnaka. [lo-
CTpoeHue (pyHIaMEHTaIbHON CHUCTEMBI pe-
LIEHUH JJI1 yPABHEHUH C IIOCTOSIHHBIMU KO-
sppUIMEeHTaMl B 3aBUCUMOCTH OT BHJA
KOpHEHN XapaKTEPUCTHUYECKOrO0 YPaBHEHHS.

3.7

JIuneliHbIe HEOMHOPOAHBIE 1.y. N-TO IIO-
panka. Teopema o cTpykrype oOImiero pe-
meHusi. MeTtoa moadopa 4acTHOTO peltie-
HH.

3.8

Pemienne nuHEWHBIX HEONHOPOAHBIX Y.
n-TO TIOPSIIKA C TOCTOSTHHBIMU K03 durm-
€HTaMH METOJIOM ToJI00pa ISl Pa3IMYHBIX
CIIELMAJIbHBIX BUJIOB NIPABOM 4acTH

3.9

JIvuHeHbIE HEOJHOPOAHBIE A.y. BTOPOTO
HOpsiIKa C MOCTOSHHBIMU KO3 dumenra-
MU C IIPOU3BOJIBHOW HENPEPBIBHOW IIPaBOM
4acTbl0. MeTo BapualMK IPOU3BOJIBHBIX
ITOCTOSIHHBIX.

3.10

Kpaesbie 3amaun. 3agaun Ha COOCTBEHHBIC
3HAUYCHUS.

10

15




KonTpoJsbHasi padoTa 1o JHHEHHbIM 1.y.
N-ro NopsiAka

3.11

Cucrembl  OOBIKHOBEHHBIX  au(pdepeH-
UANbHBIX ypaBHEHHH. OCHOBHBIE MOHS-
THsl. PellieHne HopMaabHbIX CUCTEM JIMHEN-
HbIX U depeHInanbHbIX ypaBHEHUN Me-
TOJIOM MCKJTFOUCHHUS HEU3BECTHBIX.

11

3.12

[TocTraHOBKa OCHOBHOM 3a7]aul TapMOHUYE-
cKkoro aHayiusa. OpTOrOHaJIbHOCTH TPUIO-
HOMeTpuuecknx ¢GyHKiui. Pasnoxenue B
psan @ypee Qynkuumit ¢ nepuogom T =2m.
Ycnosus upuxne. Teopema 0 pasznoxu-
MOCTH TEPHOIUYECKUX (YHKIUH B P
Dypse.

Psaapl dypbe miisi YETHBIX M HEYETHBIX
byukuii. Paznoxenue B psn Oypove pyHk-
IUA ¢ MPOU3BOJIBHBIM MepuooM. OcobeH-
HOCTU  PAa3JOXKEHHUs  HENEePUOIUYECKUX
byHKIUH

12

3.13

[TpuMeHeHHe TPUTOHOMETPUUYECKUX PsIOB
@ypbe K pELIEHUIO0 KpaeBbIX 3azay s

oy.

13

3.14

Paznen 2. Iudppepennuaibubie ypaBHe-
HHUSA MaTeMaTH4yeckor ¢u3uku. Knaccu-
¢bukanus TMHEHHBIX U depeHInaTbHbIX
YPaBHEHUH C YaCTHBIMU ITPOU3BOJHBIMHU 2-
ro nopsaaka. OCHOBHbIE YpaBHEHHs MaTe-
maTtuyecko ¢pusuku. [locranoBka kpae-
BBIX M HAYaJIbHO-KPAEBBIX 3a/1a4.

Brinaya Bropoit yactu PI'P o ypaBHe-
HHUSIM MaTeMaTH4ecKoil pusmku

14

3.15

Pemienue OIHOPOJAHOTI'O BOJIHOBOTO YpaB-
HCHUA C OJHOPOAHBIMU I'PaHUYHBIMHA YCJIO-
BHAMH MCTOJOM pPa3AaCICHUA IICPCMCHHLBIX

15

16




Ha TpUMEpE 3aJa4d O CBOOOJHBIX MAIbIX
KoJieObanuil cTpyHbl. OU3NYECKOE UCTOIKO-
BaHHUC PCIICHUS.

3.16

Pemenne HeomHopomHoro rumnepOosmye-
CKOTO YPaBHEHHS C OJHOPOJIHBIMU I'PaHUY-
HBIMH YCIIOBUSIMH METOZOM Pa3JIOKEHHS
1o coOcTBEHHBIM (PyHKIMSM. 3a1a4a O BBI-
HYXXJICHHBIX KOJIEOAaHUSX CTPYHBI NPH OT-
CYTCTBUH HAa4aJbHBIX BO3MYIICHUN

16

3.17

[TocraHoBKa KpaeBbIX 3agad JUisl ypaBHe-
Hus Jlarmaca. Pemenne 3amaum [upuxie
Uit ypaBHeHus Jlamnaca B mpsSMOYTOJIbHOM
00JacT METOAOM pa3JelieHusl IMepeMEH-
HBIX

17

3.18

KOHTPO.TIBHOC TCCTUPOBAHHUE

18

d’opma ammecmauuu

19-
21

Bcero yacoB nmo AucHUIJIMHE
B TpeTheM ceMecTpe.

18

18

36

PI'P
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Ilpunoscenue 2

®OH/I OIIEHOYHBIX CPEJICTB
MO JUCUMITJIMHE

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

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

[Tpoduns: «HanpasnenHocTs (poduinb) «XoJoauIbHAsI, KPUOTCHHAS TEXHUKA U CUCTEMBI KU3HE-
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 YU€OHOH paboThI, MPEIyCMOTPEHHBIX YI€OHBIM TUTAHOM TIO JTaHHOW JTUC-
LUIUIMHE, IPA 9TOM YYHUTBIBAIOTCS PE3YJIbTaThl TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTU B TEYEHHE CE-
MecTpa. OleHKa CTEeNeHH JOCTHKEHUS 00y4aroIUMUCS MJIaHUPYEMBIX pe3yIbTaToB OOy4YEHHUs I10
JUCLUIUINHE NPOBOJUTCS MPENOJABATENIEM, BEAYIIIMM 3aHATUS 10 JUCLHUIUIMHE METOJOM DKCIEPT-
HOM oueHkd. [lo mToraM mHpoMEXyTOYHOM aTTeCTaluy IO JAWCHMIUIMHE BBICTABIISIETCS OLICHKA
«3a4TEHO» WM «HE 3a4TECHOY.

u::[:];i::;e_ Onucanue
BEITIONHEHE! Bce 00s3aTe/IbHbIE YCIOBHS MOATOTOBKH CTY/IEHTa K MPOMe-
KYTOUHOl ATTeCTALMH, npedycMompentbvie npoepammoii oucyuniunsl. CTy-
JIHT JIEMOHCTPHPYET COOTBETCTBHE 3HAHHIA, yMEHMH, HABBIKOB IPHBEICHHBIM
3auTeno B Tab/IMI@X MOKA3aTessM, ONEPUPYET MPUOOPETEHHBIMU 3HAHUSMHU, YMEHM -

MU, HaBbIKaMH, NPUMCHAIACT UX B CUTyallUAX MOBBIIIEHHON CIOXKHOCTH. HpI/I
9TOM MOT'yT OBITh A0NYHICHBI HC3HAYUTCIIbHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTpya-
HCHUA IPpHU AHAJIUTHYCCKUX OIICpalugX, IMCPEHOCC 3HAaHUU U YMCHI/Iﬁ Ha HO-
BbIC, HCCTAHAAPTHLIC CUTYyalluH.

He 3auteno | He BbimosiHeHbl o0si3aTe/ibHbIE YCJI0BHS MOJATOTOBKHM CTYJEHTa K IpoMe-
JKYTOUHOWM aTTeCTAUMU, npedycMompeHuvlie npocpammon oucyuniunst, JIN
CTYJIEHT AEMOHCTPUPYET HEIOIHOE COOTBETCTBUE 3HAHWUM, YMEHUMN, HABBIKOB
MIPUBEJCHHBIM B TAOJIHUIIAX MOKA3aTessIM, IOIyCKAIOTCS 3HAUUTENIbHBIE OIMINO-

KM, TPOSIBISIETCSl OTCYTCTBUE 3HAHUWI, yMEHMI, HaBBIKOB IO POy MOKa3a-
TeJeH, CTYy/ICHT UCTIBITHIBAET 3HAYUTEIbHBIE 3aTPYAHEHUS MIPU ONIEPUPOBAHUH




SHAHUAMU U YMCHUSMU IIPU UX MIEPCHOCEC HAa HOBBIC CUTYAILIUH.

3. OueHo4YHbIE CPeICTBA

HaumenoBanue [IpencraBnenue one-
Ne Kparkast xapakTepucTHKa OIIEHOUYHOTO
o/ | CUEHOUHOrO cpe- cpecTsa HOYHOTO CpPE/ICTBA B
CTBa POC
KonrpomnbHas CpenctBo mpoBepku yMeHHi npumenats | KoHTposbHbIe 3a/1a-
(camocTodATENbHAS) | MOTYYEHHbIE 3HAHUS JJI PELIeHUs 3a1ad | Hus
pabota OIIpEeJIeIEHHOT0 TUIIa 110 TeMe WM pas3fie-
(KP) 1y
2 | Pacuetno-rpa¢pu- | CpenctBo mpoBepkd yMeHHH npumeHsATh | Komruiekt — 3amaHuii
yeckast paborta MOJTyYCHHBIE 3HAHUS I10 3apaHee ompene- | s BBITTOJTHEHHS

(PTP)

JIEHHOW METOJMKE [UJIs pElIeHUs 3aaad
WY 33JIaHUH 110 MOAYJIIO WA JUCUUTLIN-
HE B IIEJIOM.

pacueTHo-Tpaduye-
CKOM paboThI

YcTHBIN ompoc,

CpencTBO KOHTPOJISI, OPTraHU30BaHHOE KaK
crenuanbHas Oecefa MEAarormyecKoro
paboTHHKA ¢ OOYyYaromuMCs Ha TEMBI,

Bomnpocel 1o

3 cobeceqoBaHue, CBsI3aHHbBIC C W3yYaeMOUW JUCIUILUIMHON, U | TeMam/pasjesam Juc-
(YO) PAacCUMTaHHOE Ha BLIACHEHHE 00bEMa 3Ha- LUILIMHBI
HUW 00ydYaromerocst Mo OmpeAeTIeHHOMY
pasneny, TeMe, mpoosemMe | T.11.
Cucrema cTaHIapTU3UPOBAHHBIX 33JaHUM,
4 Tect [TO3BOJIAIOIIAS ABTOMATHU3HPO- BapuanT Tecra

(D)

BaTh MpPOIEAYPY U3MEPEHHUS YPOBHS 3Ha-
HUW 1 YMEHUH 00yJaronierocs.

5 | buners! k 3auery
(Ob)

CpenctBo NpoBEpKH 3HAHWM, YMEHUH, Ha-
BBIKOB. MOXeT BKIIIOYaTh KOMILIEKC Teope-
TUYECKHUX BOIIPOCOB, 3a/1a4, MPAKTHYECKUX
3aJaHUH.

bunets k 3auery

3.1.Tekymmii KOHTPOJIb

OI_IeHO‘IHBIe CPCACTBa TCKYHICTO KOHTPOJIAA YCIIECBACMOCTU BKIIIOYAOT KOHTPOJIBHBIC BOIIPO-

CBI U 33J1aHus B (hopMe OJIAHKOBOTO TECTHPOBAHUS JIJIsi KOHTPOJISI OCBOCHHS O0YJIArOIIIMMHUCS Pa3ie-
JIOB JTUCHMIUIMHBI, ipuem PI'P.

Coaep:xanue pacueTHO-rpadpuyeckoi padoTsl no 1uppepeHnaIbLHBIM YPABHCHHSAM.
Mertoapb! pemennii quddepeHnnanbHbIX YpaBHEHUH pa3IMyHOro THIIA.

BapuanTt 3axanus
Pemnte ypaBHeHus:

2. V4+y*dx - ydy=x"ydy,
2
3. 2d—y:y—2+8—y+8,

dx X X
Pemnts 3amaun Ko aiis ypaBHEeHUM:
dy _ 2 3y
R R yli=1,

Tdx oy X
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7. 4y'+x>y=[x"+8le )%, yl0]

_— .
8. Pemuth ypaBHEHHE: Xy txy =

<l

Pemuth ypaBHeHUS:
10. y +y =x,
11. y +5y +7y +3y=[16x+20)e",
12. y +25y=2cos5x —sin5x+e”",

13. Y —3y+2y=

x|

(3+e_
14. Pemmts KpaeBylo 3amauy: y +2y +5y=-3sin2x, yl0|=1, y % =0.
15. Haiiti co6cTBEHHbIE 3HAYEHHs A 1 cOOCTBEHHbIE (PYHKIMU y 3a[auMu:

y +A°y=0, yl0]=0, ylbl=ylbl

Pewmnts cucTeMbl ypaBHEHMI:
19.{z':y—z, 20.[y':4y—3z+sinx,

KonTtposbnas padora Nel
110 00bIKHOBEHHBIM AU( G epeHINATbHBIM YPABHEHHAM MEPBOI0 NMOPSAKa

Peminth ypaBHeHUA
Bapuanr 1

1) xy=xe +y

2) x*dy-(2xy+3)dx=0

3) (1+yzsin2x)dx —ycos2xdy=0

yl

Bapuant 2

1) xy'=xsin%+y

2) xy'—y:efxzy3
2 2 ! 2 2
3) (Gy +3Xx y+1)y -3xy"+x° =0

Bapuanr 3

1) xy=Vx’+y’+y

2) sinx-y=-ycosx-—sinx
2
X?+y2+xcosy

3) [xy+sin y|dx+ dy=0

KonTpoabnasi padora Ne 2
0 0OBIKHOBEHHBIM JHHEHHBIM TH( (epeHIHATBHBIM YPABHEHHIM
n-ro NopsaKa
Bapmuanrt 1
Pemuth ypaBHeHus
1) y -4y =1-12X’
" + - = #
)y Y TR, &
" Ccos—
i

3) VYkazarb BUJ 4aCTHOI'O PEIICHUS YPaBHEHUS
y +6y +9y=e *[x-3|sin2x
Bapmuanr 2
Pemuth ypaBHeHus
1) y +4y=10sin2x

20



-2x
e

2) y”+4y'+4y=

3) VYkasarh BUJ 4aCTHOI'O PEIICHUs ypPaBHEHUS
y —6y+13y=e’*(cos2x—2sin2x|
Bapuanr 3
Pemnts ypaBHeHus1

1) y'+2y -3y=e*-cosx

2) y +y=ctgx

3) VYka3zarb BUJ YaCTHOT'O PELICHUs YPABHEHUS
y -6y +18 y=xe *cos3x

BapuaHT TecTa no 00bIKHOBEHHBIM JU(P(PepeHINATbHBIM YPABHEHUSM

3AJJIAHME 1.
Y CTaHOBHUTE COOTBETCTBUE MKy HOMEPOM YPABHEHUSI U €T0 THUIIOM
1) xy+2y=x"sin2x 2) (1+yzsin2x)dx —2ycos’xdy=0

.4 ,
3) y _TyZZX\/; 4) yV3+2x>y =xV3+2y"

yYpaBHEHHE C pa3eAIOLIMMUCS IEPEMEHHBIMH,
nuHelHoe nuddepeHnnanbHoe ypaBHEHHE,
ypaBHEHHE B NOJIHbIX AU depernnanax,
ypaBHeHue bepHyun,

ypaBHEHHE, IPUBOJAIIEEC K OJHOPOAHOMY.

3AJJAHME 2.

JlaHo ypaBHEHHE NIEPBOrO MOPsIKA (5xy2+x3) dx — ( y*=5x"y|dy=0 B Qopme, conepxameii qud-
¢pepennmansl. [IpuBeaure ero Kk BUIy, pa3pelICHHOMY OTHOCUTEIBHO IPOU3BOAHOM.

OtBer | |

3AJJAHHUE 3.
Jlano mmddepennmansroe ypapaenre  y =(2k+3)x*, Torma ¢pysximms y=2x> sBasercs ero pe-
nreHneM npu K, paBHOM:

| OtBer | |
3AJIAHUE 4.
dx
OO6uwmii naTerpan nudpepeHanTbHOro ypaBHeHus Y “dy= —, HMeeT BUJ
X
| OtBeT | |
3AJIAHHME 5.

YKaKuTe UHTETPAIbHYIO KPUBYIO perieHus 3amaauu Ko ans o0bikHOBeHHOTO nuddepeHmab-
HOI'O YPaBHEHUSA Xy =y — l;y(l):2.
YA

N ™ >
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BAPMAHTBHI OTBETOB: 1)A 2)B  3)C 4)D.

3AIAHHE 6.
Jlano nuddepeHnMatbHOe ypaBHEHHE BTOPOTo Mopsaka y =x°+x. Torna obuiee pelieHue ypas-
HEHHS UMEeT BUJ

BAPUAHTHI OTBETOB:
1 1 1 1
1)y:§x4+§x3+C1x+C2 2)y:§x4+€x3+C1x+C2

3) y:ix4+%x3+C1x+C2 4) y=6x*+2x°+C, x.

3AJIAHHUE 7.
Permenue 3amaun Koy =2x+1, ylo)=y[0)=0 MMEET BUJ
BAPUAHTBI OTBETOB:
3 3 2 3 3

X 2 X X X 2 X

) y="—+ Qyy=7"+— 3)y=—+ 4) y=—7-x.
Jy=73Hx Dy=TtT y=E Ay=Tox
3AJIAHHUE 8.
Jlano nuddepennuans-Hoe ypaBHEHHE BTOPOTo Hopsiaka 2x y —y =0, Toraa ero obuiee peleHue
UMeEeT BUJI:
| OtBer | |

3AJIAHHUE 9.

Jlano nu¢depeHnratbHOE ypaBHEHHE BTOPOTo Mopsaka y ctg4 x+4 y =0, Toraa ero obiiee pe-
IIIEHHE UMEET BHJL

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

3) y=C;sin4x+C, 4) y=-C;sin4x+C,.

3AJIAHME 10.

KopHu xapakrepuctudeckoro ypaBHenus pasubsl K, =k,=—1, k3 ,=*2, Torma ¢gynmameHnTanbHas
CUCTEMa PELICHHUI JTMHEHHOTO0 OTHOPOAHOrO MU dHepeHIINaTIbHOTO YPaBHEHUS ¢ IOCTOSIHHBIMHU KO-
s unmenTamu OyeT UMETh BUJT

BAPUAHTBHI OTBETOB:

1) y,=e",y,=e*, y,=cos3x,y,=sin3x

2) .V1:eix)Y2:eizx’Y3:eBX:Y4:ei3x

3) y,=e",y,=e**,y,=cos3x,y,=—sin3x

4) Y1=6_X’Y2=X9_X:J’3=ezx:Y4:e_zx

3AJAHUE 11.
KopHu xapakrepucTnueckoro ypasuenus pasubl K, =k,=5,k; ,=5%i. Torma obmee penenue u-
HEMHOT0 OJHOPOAHOrO AU((EPEHIUAILHOIO YPABHEHHUS ¢ HOCTOSHHBIMU KOd()(QHUIHEHTaMU OYAET
NUMCTH BU:

| OtBer | |

3AJIAHME 12.

M3BecTHa (QyHHaMeHTallbHAas CHCTEMa DPELICHUH OJHOPOIHOrO JMHEHHOro Au((epeHInanIbHOro
ypauerns:  y,=1,y,=x,y,=x". Toria 4acTHOe pEIICHHE YpPaBHEHHS, yIOBICTBOPSIONIEE Ha-
qanbHBIM yctoBusaM y(0]=2,y (0)=-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.

3AJJAHME 13.
®dynkmus y=C,e"+C,xe" apagerca 0OLIMM pEIlCHHEM JIHHEHHOTO OAHOPOAHOrO AuddepeHiu-
QITBHOTO YPaBHEHHS C MOCTOSHHBIMU KO3(PPUIIMEHTaMU, TOTJAA €ro XapaKTepUCTUUECKOe YpaBHE-

HHNC UMCCT BHU/
BAPUAHTBLI OTBETOB:
DK -1=0 2) kK’-k=0 3) kK*+2k+1=0 4) kK®'-2k+1=0.

3AJIAHME 14.
O6miee perenne U epPeHIMANTLHOIO YpaBHEHUS y +4 y +3 y=0 HMeeT BH]I
| OtBer | |

3AJTIAHHUE 15.

YacTHOMY  pELIEHHIO  JIMHEHHOTO  HEOJAHOPOAHOTO  AU(PQEpeHLUaTbHOTO  ypaBHEHUS
y =3y +2y=2x-1 10 BUIy €ro NpaBoil YaCTH COOTBETCTBYET (DYHKIIHS

BAPUAHTBI OTBETOB:

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

3AIAHMUE 16.
JaHo nuHeliHOe HeoAHOPOoJHOE AuddepeHIInaIbHOe ypaBHEHUE C TOCTOSHHBIME KO3 puiinenTamu
2y +y+2y=xe'sin2x. 3amucarh BUJ YaCTHOTO PENIEHUS C HEOTPENETEHHBIMU KO3 dUIMeHTa-
MU

| OtBeT | |

3AJJIAHME 17.
Jano nuHeiiHoe HeoqHOpOoAHOE MU hepeHIIaTbHOe YPaBHEHUE ¢ TOCTOSHHBIMU K03 punimenTamu
y +4y=2ctg2x. B kKakom Buje ClIeyeT MCKATh YaCTHOE PEIICHHE HEOJHOPOIHOTO YpaBHEHHUs
METOZOM BapHaIMX IPOU3BOJIBHBIX MOCTOSIHHBIX ?

| OtBer | |

3ATAHUE 20.
O61ee pemieHre cucteMbl AU GepeHInanbHbIX YPaBHEHUH { y,=3Y,,

HMEET BUJI
BAPUAHTbHI OTBETOB:

1) {Y1:C1ezx+czei3x’ 2) {Y1:C1672X+C2673X;
3) [y=Ce+Cre™,  4) |y,=C,e +C e,

PacuerHo-rpapuueckas padora (PI'P)
10 YPABHEHUS MAaTEeMATHYeCKON (PU3UKH

Bapuant

1. Pa3noxuth QyHKIHIO
0 rpy —3<x<0
y={2x/3 mpu0<x<3/2
0 npu3/2<x<3
B pan Dypre:
- MIOCTPOUTH rpaduik 3aJaHHON (QYHKITUN HA OTPE3Ke €€ OmpeIeIIeHus;
- BBIYHCIUTH KOdPPuIeHTsl e€ psaa Oypee;
- 3anucath psag Oypwe A 3aaaHHON QYHKINY;
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- IOCTPOUTH rpauK NOIydeHHOro psia Dypbe Ha OTpe3Ke ONpesieeHus 3aJaHHON (QYHKINU.
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) HaqaﬂLHO-KpaeBon 3a/1a4u IS TUTIEPOOTNYECKOTO ypaBHEHUS
’u_,0u
—= =q9Z = (
ot ox’
ul0,t/=ul3,t)=0,ulx,0/= xnpu0<x<3/2,.
5. Haiitu pemenue u = u(x, f) Ha4aJIbHO-KPAaeBOM 3a71auu JIJIsl TUIIEPOOINYECKOTO YPaBHEHUS

o°u  du

0<x<3 t>0]

== =7 +[1-x|sin2¢t,[0<x<1,t20
ot’ ox’ ;
U(O,t):u(l,t)zo,u(x,O):au(g);’o):().

BapuaHT TecTOBOIO 3a1aHuUs

10 YPAaBHEHUAM MAaTeMATHYeCKOM (PU3UKH
3AJAHHUE 1

Jns dyskuuuf (x)c nepuoaoM I'=4 cnpaBenaIuBO paBEHCTBO
BAPUAHTBI OTBETOB: 1) flx/4)=f(x] 2)fl4x|=f[x]
3) flx+4]=flx] 4) flx+2|=f(x].

3ATAHUE 2

Vkaxute QyHkiuu ¢ nepuogoM T =2 U3 nepeuncaeHHbIX HUXKE.
BAPUMAHTBI OTBETOB:

1) y=sin2mx 2) y=ctg2nx 3) y=cosnx 4)y=tg(nx/2).
3ATAHHE 3

Kaxkast 3 mepeunciieHHbIX HIbKe (YHKIUNA OMMCHIBAET TapMOHMYECKHE He3aTyXaronme Koaeoanus?
YKaKUTE CMBICT MapameTpoB: A, @, ¢.
BAPUAHTBI OTBETOB: 1) f|x|=Acos|wx+¢]

) flxl=Allox+¢]  3)flx|=Alox+¢| 4) flx)=Alwx+¢["
3AJIAHME 4

®yukuus f | x|npu x € 0,27 meé [IEPUOIUYECKOE IIPOIOJIKEHHE ITI0KA3aHbI HA PUCYHKE

f(x)A
#

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

Tornma pan @ypwe 115 3TOM (1)YHKIII/II/I I/IMeeT BUJT

a 00
BAPUAHTBHI OTBETOB: 1) f|x Z b,sinnx 2) f|x] ?O+Z a,cosnx 3)
n=1

flx)= 020+Z(a cosnx+b,, sin nx| 4)f(x):?°+2 b,sinnx.
n=1 n=1
3AIAHHME 5

Jlana dynxuus f(x|=2x°,x €[-1,1]. Torma xoadpdumuent b; paznoxenus Gpysxrmu f|x| B pan
®dypbe paBeH

| OtBer | |
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3AIAHMUE 6
Paznoxwuts B psig Pypee Gyukimio [ |x|=|-1mpu-1<x<0,
| OtBer | |

3AJJAHUE 7

Haiisute pemenne kpaeoit 3amaum  y =qlx),y(0/=0,y(2)/=0 B Bume psama dypse, eciu
q|x|=q,=const.

| OtBer | |
3ATAHUE 8

K kakomy THmy oTHocuTcs JHHEHHOe nuddepeHalbHOe YpaBHEHHE B YaCTHBIX MPOU3BOJHBIX
BTOPOTO MOPsAKa

o’u d’u o°u ou ., ou
6 —+2— =0?
ax2+86x6y+86y2+6x+ 6y+3u 09

| OrBer |
3AJJAHME 9
u_ . 40U
YpaBHeHUE ﬁ_ 10 F’ (u (x s t) [M] ;0<x<l,t> 0) OIMCHIBAET Majble CBOOOIHEIE MOTIEpEYHBIC
X

KosiebaHust cTpyHbl. KOHIBI CTpYHBI 3aKperuieHbl HEMoJBMXKHO. Haliaure OCHOBHYIO 4acTOTy @
[1/cex | coBCTBEHHBIX KOTEOaH I CTPYHBI, €CITH UTHHA CTPYHBI | =50
| OtBer | |

3AJJIAHHUE 10
HaiinuTe k03 UIIHEHT TeMIepaTyponpoOBOAHOCTH a° [M°/cek] B ypaBHEHHH TEMIONPOBOIHOCTH
CTEpIKHS

ou_ »0'u

—=ad — <x<lI,t>

o= 5 |0sxslez0]
ecrn KO3 QUIMEHT TEIONPOBOAHOCTH MaTepuana k=50 /(M- rpaj - cek|, yaenpHas Terioem-
xocTh =500 /| KT - rpaji), yaenbHas IIOTHOCTh MaTepHana cTepxkHs p="7000Kr/m’.

| OtBer |
3AJIAHHME 11

Ob11ee peleHre Ha4YaJIbHO — KPaeBOM 3a/1a4uu JIJIs1 OJHOPOIHOTO YPABHEHUSI TUIIEPOOTMYECKOTO TH -
na

5211 26211
—=a —, [0<x<1,t>0
ot ox° | |
ul0,6120,ulL,e1=0, ulx0/=f [, 240 =
HMEET BUI u(x,t)zz Ancosrma’[+aninrmat sinﬂ

[ [’

n=1
rae A, u B, - npousBosbHBIE TOCTOSHHBIE:
1 1
2 nrmx 2 nmx
A== x|sin—dx, B =— X|sin —dx.
" I'O[f() [ "nna{d)() [
BammmuTe pernenne 3axaun npu a=4,1=2,f(x|=1,¢(x|=0.
| OtBer |

3AJAHUE 12
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Fu_ 16 ’u |
JIaHO HEOJHOPOJHOE BOIHOBOE YPAaBHEHHE py —+f|X,t| npu OHOPOAHBIX TPAHUYHBIX U
HAYaIBHBIX yCIIOBUSX |
ulo,t|=ul(8,t)=0, u(’X,O):%t’O]

HatiguTe (C TOUHOCTBIO O MHOXKHUTEINS) COOCTBEHHBIE (DYHKIIUU 3a/1a4H.

=0.

OtBer

3AIAHHME 13

o’u  0u
Oburee pemenne 3anauu Jupuxie st ypaBuenus Jlamnaca F-l- 3 =0 B
X y
npsaMoyroibpHoit obmactu D:0<x<a,0<y<b, npu ogHOPOAHBIX TPAHUYHBIX YCIOBUSIX HA BEPTH-
KaJIbHBIX CTOPOHAX 00JIacTH U (0, y):0, u (a, y):0

N U
b
D
\ -
O UJ(X) a X
=y n(b—y| nny | . nnx( , nmb| "
MMECT B “(X’YJ—Z a,sh————+b,sh sin sh s
n=1 a a a a
me a”:ngl(X]Sinn—nXdXv bn:%fUz(X)sinnﬂdx.
a 0 a a ) a

HaiiuTe 3Hauenne GyHKIWY U|(X , y |B IeHTpe obnacTu ipu a=6, b=4, ecim
U,lx|=/xmpu0<x<3, U,lx|=0.

OtBer | |

Kpurepun onenkn:

- OLIEHKA «3a4TE€HO» BBICTABISETCS CTYAEHTY, €CJIM OH PETYJSPHO B TEUCHHE CEMECTpa MPECTaB-
JISUT pelIeHysl 3aja4, BBIIOJHWII MIOJTHOCTBIO BCE 3aJaHMsI M UX 3alUTUII, OTBETUB HA BOIIPOCHI IIpe-
nojaBare’s;

- OLIEHKA «HE 3aYTEHO» BBICTABIISETCS CTYJIEHTY, €CIM OH HEPETYJISIPHO B TEUEHHUE CEMECTPa Mpea-
CTaBJISUI PELICHNUs 3a/1a4, BBIIOIHUI 3aJaHHs HE MOJHOCTBIO WM BOOOIIE HE MPEACTAaBIISAT PAOOTHI
Ha MPOBEPKY, AOIYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETAX Ha BOIIPOCHI PENOIABATENS.

Jl51s ipoBeieHus! TEKYIIEro KOHTPOJIS 3HAHUI CTYIEHTOB B IUCTAaHIIMOHHOM (opmarte B pa3-
pabotanHOM Kadeapoit «Marematnkay oHIalH-Kypce «JluddepeHnnaibabie ypaBHEHUS» UMEIOT-
Csl IPOMEXKYTOUHBIE (TIPOOHBIE) TECTHI.

3.2. IIpoMexxyTOYHAS aTTeCTALUSA
[TpomesxyTouHas arTecTanus - (3a4eT) MPOBOIUTCS MO OMIIETaM B yCTHOU (opme.
Bpemst U1 HOArOTOBKM OTBETa Ha BONPOCH! He Oosiee 45 MUH.
BuseT BKITIO4aeT 0JIMH TEOPETHUECKUN BOIIPOC U 3aaUH.
KommiekTsl OuneroB xpaHsTcs Ha Kadenpe «MaTemaTuka.
TumnoBble BApHAHTHI OHJ1€TOB NPUJIATAKOTCH.

KommuiekT BonpocoB
1o pazzaeny «O0bIKHOBeHHbIE JU(epeHInATIbHbIC YPABHEHU
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10.

11.

12.

13.

14.

15.

16.

17.
18.

N —

Nonkw

OcHOBHBIE TTOHITHSI TEOPHH OOBIKHOBEHHBIX MU (epeHINaTbHBIX YPaBHEHHI IEPBOTO MOPSI-
Ka: ompeneieHre 0ObIKHOBEHHOTO AU(PepeHInanbHOro ypaBHeHUs, (JOpMBI 3alucu OOBIKHO-
BEHHOTO JU(HEepPEeHIINATHFHOTO YPaBHEHUS IEPBOTO MOPSAIKA, MOHSATUS OOIIEro U YaCTHOTO pe-
MIEHUH, OOIIETro ¥ YaCTHOTO WHTETPaJIOB.
[TocranoBka 3anaun Ko 11 nudepeHmansHoro ypaBHEHHS IEPBOTO MOPSAKA.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelIeHUs Uil quddepeHInaIbHOoro ypaBHEHUs
NEepPBOro MOpsJIKA.
["'eoMeTpudecKknii CMBICIT O0IIETO MHTETpaga OOBIKHOBEHHOTO JI.y. IIEPBOTO MOPSIKA.
Huddepennnanbabie ypaBHEHUs TMEPBOrO MOPSJIKA C Pa3fACNEHHBIMU U Pa3ACSIONIMUCS
TepEMEHHBIMHU.
Jluneitnpie quddepeHnranpHbie YpaBHEHHs IEPBOro Mopsaka. MeTon BapHaluu MPOU3BOJIb-
HOW MOCTOSIHHOM.
Huddepennnanbabie ypaBHEHUS 7-TO Topsaka. OCHOBHbBIC TTOHITHS: (JOPMBI 3aUCH, TOHSITHS
00111ero ¥ YaCTHOTO PeIIeHUH.
[TocranoBka 3agaun Komm u kpaeBoit 3agaun J1j1s1 OOBIKHOBEHHOTO AU(dEepeHIINaIbLHOTO YpaB-
HEHHUSI 1-TO TIOPSI/IKA.
NuTerpupoBanue nuddepeHanbHbIX YPAaBHEHHUN #-T0 TOPSIAKA METOIOM TTOHMKEHUS MOPSI-
Ka.
Jluneitnpie ogHOpOaHBIC AU(EepeHIInaTbHbIe YpaBHEHUS n-To Topsiaka. OOriue cBOiCTBa pe-
IICHUI: TIOHATHS JIMHEWHO 3aBUCHUMBIX WM JIMHEHHO HE3aBHUCUMBIX PEIICHUH, OMpPEaeIIUTEINs
Bponckoro, nonstre GpyHaaMeHTaIbHONW CUCTEMBI PELICHHH,
Teopema o cTpyKType 00IIIero peneHnuss OOBIKHOBEHHOTO JTUHEHHOTO OAHOPOIHOTO nuddepeH-
IUAJIbHOTO YPABHEHHUS /1-TO MOPSAKA.
Jluneiinpie ogHOpOaHBIE MU PEpEeHIINAbHBIE YPAaBHEHUS 1-TO TOPSIKA C TOCTOSHHBIMA KO-
¢ dunmenTamMu. XapaKTepUCTHUECKOE YpaBHEHHE, €ro CBs3b ¢ AU QepeHIInanbHbIM YpaBHE-
HUEM.
Bun 4acTHBIX peleHuid JIMHEHHOTO OJHOPOAHOTO UG (GEepeHIIMATFHOTO YpaBHEHUS 7 - TO
MOpsiIKA C TOCTOSHHBIMUA KOA((UIIMEHTaMH B 3aBUCUMOCTH OT BHJIa KOPHEW XapaKTepH-
CTUYECKOTO YpaBHEHUSI.
Jluneiinpie HeomHOpPOAHBIE TUDEepeHIATbHBIE YpaBHEHHUS. Teopema o0 CTPYKType 00IIero
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 cospBx+N sinpx,

flx|=P(x|e™ cos Bx+Q|x|e™sin Bx.

Pemenune JMHEHHBIX HEOMHOPOMHBIX IU(BdEpPEHINATBEHBIX YPaBHCHUNW METOJIOM BapHAIUU
MIPOU3BOJIbHBIX TOCTOSIHHBIX.
[TocTanoBka u pernieHue 3aa4i Ha COOCTBEHHBIE 3HAYCHUSI.
Cucremsl nuddepenimanbabix ypaBHeHul. [lonstue HopmansHo cucteMsl. [lonatus oOre-
IO M YaCTHOTO pelIeHHi cucTeMbl. Teopema o mnpuBeacHuH nuddepeHITMaAIEHOTO YpaBHEHUS
n-ro MOpSAJKa K HOpMaIbHOM cucteme. MeTo NCKIIOUEHUsI HEU3BECTHBIX.

Bonpocs! no psnam ®@ypse

JaiiTe onpeieieHre OCHOBHON TPUTOHOMETPHYECKON CHCTEMBI (DYHKIIUH.
TPUrOHOMETPHUYECKHE CHHYCHI M KOCHHYCHl OPTOTOHATBHBI HA TPOMEKYTKE |— 11,7,

Kak cTaBuTcs OCHOBHas 337]aya TapMOHUYECKOTO aHaiu3a ?
3anumute psag Pypoe g GyHkuuii ¢ nepuogom T =21.

Yenosus upuxie.

Cdhopmynupyiite Teopemy o paznoxxumoctu (GyHKImu B psin Oypee.
3anumute psag Pypbe uid 4eTHbIX (QyHKIMHA ¢ nepuogom T =27t.
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o 90

11.
12.
13.
14.

15.

AN O i e

*

10.

3anumute psag Pypbe Ui HeueTHbIX (YHKUMH ¢ nepuogom T =21,

3anummte psg ypbe it QYHKIHN C TPOU3BOBHBIM niepuogom 1 =21.

3anumute psaa Pypbe Ui YeTHBIX (DYHKIMNA C IPOU3BOJIBHBIM MEPUOIOM

T=21.

3anummure psjg Oypbe Ui HEYeTHBIX (PYHKIMH ¢ IPOU3BONILHBIM nepuogoM T =21.

Kaxk ocymectBnsiercs paznoxkenue B psan Oypbe HeepuoaAnIecKux QPyHKIui?

Kak ocymiectsisiercst pasnoxkeHue B psa Oypose QyHKUuMi, 3a1aHHbIX HA uHTEpBae (0, /), uet-
HBIM o0Opazom?

Kak ocymectsisiercst paznoxenue B psx @ypbe GyHKIMHA, 3a1aHHBIX Ha uHTEpBaie (0, /), He-
YETHBIM 00pazom?

[Ipumenenue psgoB @ypbe K PELICHUIO KPAaeBbIX 3a]ay JUlsl OOBIKHOBEHHBIX auddepeniu-
aJbHBIX YPaBHEHUI.

Bonpocel no ypaBHeHHAM MaTeMAaTHYeCKOH (PU3NKHU

Knaccudukanmst ypaBHeHHII MaTeMaTHUeCKOW (PU3UKH.

[TepeuncnuTe OCHOBHBIE YpaBHEHHsI MAaTEMaTUYECKON (DM3HUKH U 3a/1a4¥, K HUM IPUBOJISIINE.
[TocTanoBKa HaYaIBLHO-KPACBOM 3a7a4H JIJIT OJTHOPOJHOTO BOJIHOBOTO  YPaBHEHHS.
Pemienne ogHOPOAHOTO BOJHOBOTO YPABHEHMSI METOJOM pa3/ielieHUs IePEMEHHBIX.
du3nuecKoe UCTOIKOBAHUE PEIICHUS 33a/1a4d O MAJIbIX CBOOOIHBIX KOJIEOAHHSIX CTPYHBI KO-
HEYHBIX pa3MepoB. Ctosiare BoHbL. COOCTBEHHBIC YaCTOTHI KOJIEOAHUI CTPYHHI.

[TocTanoBKka 3a7a4n O BEIHYKJICHHBIX KOJICOAHUSIX CTPYHBI ITPU OTCYTCTBUH HAYaJbHBIX 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 00IacTH METOJIOM pa3-
JIETICHUS TIEPEMEHHBIX (JIJTs1 pa3TUIHBIX KOMOWHAIIMN TPAaHUYHBIX YCIIOBH).

Pemenne 3amaum Jupuxie mist ypaBHeHus Jlaminaca B IpSMOYTOJbHON 001acTH C MTOMOIIBIO
JIBOWHOTO TPUTOHOMETPUUYECKOTO psina Dypre.
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Tunosoit BapuaHT OMJIeTa K 3a4€eTy
Mo TMCHMIIJIMHE «MareMaTHUYeCKHE METO/AbI MOAC/INPOBAHUA (l)PBI(I'—IECKPIX ImpoumeccoB»

MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOI ®EJEPALIN
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
YUYPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHUM MOJJUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

@dakynbTeT 6a30BBIX KOMIIETECHIIH, Kadenpa «MatemaTtrka»
Huctunnaa  «MateMaTHyecKue METOIbl MOACTHPOBAaHUS (PU3NIECKUX MTPOLIECCOBY
Kypc 2, cemectp 3

BWJIET K 3AYETY

1. Pemwts ypaBHeHue: y'' -2y +y=2x.

2. PemwuTts 3anauy Kommu: y'=#+emg)‘,y[0):1.
X
3. Haiitu pemenue kpaeBoH 3a1aun ¢ IpUMEHEHUEM psZIoB Dypre:
y =qlx|, ylo]=yl4]=0;qlx)=|xnmpu0<x<2,
Fu g o
4. PeurMTh HAYAITBHO — KPACBYIO 331a4Y: 5.2~ g2+ 0,t/=0,

ulx,0)=/0mpn0<x<3 3npu3<x<6

oul9,t|
0x _05

YTBepxaeHo Ha 3aceqaHuu kadeapsl mateMaTuku «_03» 05 2023 r., mporokon Ne 10

N.o. 3aB. xadenpoit H.B. BacunneBa / /

Jliis ipoBeieH!sI TPOMEXYTOYHOTO KOHTPOJIS 3HAaHUH CTYJIEHTOB B TUCTAaHIIMOHHOM (opMma-
Te B pa3zpaboTaHHbIX Kadeapoil «MaTemMaTukay OHIAH-KypcaX UMEIOTCS HTOTOBBIE TECTHI.
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