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1. Hean, 3a1a4M ¥ IUIAaHKPYeMbIe pe3yabTaTbl 00Yy4YeHHS 110
AUCLMILINHE

K ocHOBHBIM yensam ocBoeHus: nucuuIuInHb «luddepennmanbable ypaBHEHU» CIETyET
OTHECTH:

- BOCIIUTAHHUE Y CTYACHTOB OOLIe MaTeMaTH4EeCKON KYJIbTYpHI;

- TpUOOpETeHHEe CTYJACHTAMH IIHPOKOTO Kpyra MaTeMaTW4YeCKUX 3HAHWW, YMEHHH H
HAaBBIKOB;

- Ppa3BHUTHC CIIOCOOHOCTH CTYACHTOB K HMHAYKTHMBHOMY UM ACAYKTHBHOMY MBIIIJICHUIO
Haps1y C pa3BUTHEM MAaT€MaTUYECKON UHTYULINY;

- YMCHHUC CTYACHTAMH PAa3BUBATb HABBIKHM CAMOCTOATCIbHOIO0 NU3YYCHHA yq€6HOfI " Hay4-
HOU JINTEPATYpPBI, COAEPKAIEH MAaTEMATHYECKUE CBEIACHUS U PE3YJIbTAThI;

- IOATOTOBKY CTYACHTOB K ACATCIIBHOCTH B COOTBETCTBUU C KBEL]'II/I(l)I/IKaHI/IOHHOI\/'I Xapak-
TEPUCTUKON OakajaBpa MO HaIpaBJIEHHIO, B TOM 4Hclie (opMUpOBaHHE YMEHUH HCIOJB30BaTh
OCBOCHHBIC MATECMATUYCCKHUEC METOAbI B HpO(i)eCCI/IOHaJ'IBHOI\/JI ACATCIBHOCTU.

- MOATOTOBKY BBICOKOKBAJIM(DUIIMPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B yCIOBUAX LU-
POBOM TYpOYJIEHTHOCTH M BBICOKMX TE€XHOJIOIMUYECKUX PUCKOB COBPEMEHHOMN IU(PPOBOIl 3KOHO-
MMHKHU.

K OCHOBHBIM 3a0auam OCBOCHUS TUCIUILUIMHBI «JluddepeHnnaibHble YpaBHCHUS» Clie-
IyeT OTHECTH:

- OCBOEHHE CTY/IEHTaMU OCHOBHBIX HOHSITHUH, METOJ0B, (OPMUPYIOIIHUX OOIIYI0 MaTeMa-
TUYECKYIO TIOJITOTOBKY, HEOOXOAUMYIO JJISl YCIEITHOTO PEIICHHSI PUKITATHBIX 33/1a4;

- ¢popmMupoBanue y cryaeHTa TpedyemMoro Habopa KOMIETCHITUH, COOTBETCTBYIOIIUX €0
HaTIPaBJICHUIO TIOJTOTOBKH M 00ECIIEUYNBAIONINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/Ia.

OO6yuenue no aucturminHe «JluddepeHmanbable ypaBHEHUS» HAMPaBJICHO Ha (GOPMUpPOBAHUE
y oOy4aronuxcs ciaeayrmux kommnereHnuid B cooreTcTBun ¢ ®I'OC 15.03.01 «MamuHoCTpO-
€HHUEe», YTBePKAEHHBIM Mprka3zoM MunoopHayku Poccun ot 09.08.2021 N 727:

Koa v HauMeHoBaHM e KOMIIETEHIINH

NHaukaTopbl 10CTHKEHUST KOMIIe-
TEeHI MU

OMNK-1. CnocobeH npMMeHATb ecTecTBeHHO-
Hay4Hble M ObLLEMHKEHEPHble 3HaHMA, Me-
TOAbl MaTeMaTUyecKoro aHaaunsa u mogenu-
pOBaHWA, TEOPeTUYECKOro U 3KCnepumeH-
Ta/NIbHOrO MUccnefoBaHUA B npodeccmoHanb-
HOWN A,eATeNbHOCTY.

3HaThb: MeToabl MaTemaTUYECKoro aHaamsa u
MOo4EeNNPOBaHNA, TEOPETUYECKOTO U 3KCne-
pPUMeEHTaNbHOIo nccnegoBaHMAa B npodJeccm—
OHanbHOM AeATENbHOCTU.

Ymertb: anMEHﬂTb eCcTeCTBEHHOHaAYy4HblE U
O6LLI,eVIH)-KeHeprIe 3HaHKUA.

Bnagetb: MeTogamn matemaTnM4ecKoro aHa-
n3a N moaennpoBaHumAa, TeopeTnvecKoro u
IKCNEPUMEHTANIbHOIO NccneaoBaHUA.

2. MecTo JMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON POrpaMMBbl

I[I/ICL[I/IHJ'II/IHa OTHOCHUTCS K 00s3aTeapHOM yacTu Onoka bl: MOI[y.TIB «MaTemMaTu4eCcKue U ecTe-

CTBCHHO-HAYYHbIC TUCHUIIMHED).

I[I/ICLII/IHJ'II/IHE[ 6a3preTc;1 Ha CJIICAYIOIIUX, HpOfI,I[GHHLIX JUCHUIIIINHAaX:

- TMHEeWHas anredpa;




- MaTEMAaTUYECKUN aHAIU3.
Huctumuinna «/{uddepenipanbapie ypaBHEHUS» JIOTHYECKU CBsI3aHA C TMOCIEAYIOMIMMHU JUCIHU-
TUTMHAMU:
B obsa3amenvnoti wacmu:

- pusuka;

- TeOpeTUYeCKast MEXaHUKa;

- DJIEKTPOTEXHUKA U IIEKTPOHUKA;

- COTIPOTUBJICHUE MATEPHAJIOB;

- TEOpHsI MAIIMH U MEXaHU3MOB;

- Teopust 00pabOTKH MaTEPHUAJIOB JIaBJICHHUEM;

- DKOHOMUKA H yIIPaBIIEHHE MAIIMHOCTPOUTEIHHBIM IPOU3BOACTBOM;

- OCHOBBI POOOTH3AIMK ¥ aBTOMATU3aIIUH ITPOIECCOB 00OPaOOTKH JaBICHUEM;

- OCHOBBI MATE€MaTHYECKOTO MOJICTTUPOBAHUS TEXHOJIOTUIECKHUX MTPOIIECCOB.
B uacmu ¢oopmupyemoti yuacmnuxkamu obpazoeamenvbHbix OMHOULEHUI:

- OCHOBBI TPUOOTEXHUKH.

3. CrpykTypa u coaepkaHue TUCUUIIINHBI

OO6mast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 4 3a4eTHHIC eMHUIIBI - 144 yaca.

3.1. Buasbl yueOHoii padoThl M TPY10€MKOCTH

n/n Buna yueOHo# padoThI KOI‘:I;ZCTBO Cemectp 3
AyaUTOpPHBIE 3aHATHS 54 54
B ToM uucne:
Jlexknuu 18 18
- CeMuHapCKue/TPAKTUUECKHUE 3aHATUS 36 36
. JlaGopaTopHble 3aHATHS - -
CamocrosiTesibHas padoTa 90 90
IIpomeskyTOoOYHAs aTTEeCTALMSA
3a4er 3 3
Hroro 144 144

3.2. Temaruyeckuil NIJIAH U3y4YeHHU s TUCHUIINHBI

Pa3zmeniéH B npunoxxenun 1 x paboueit mporpamme.
3.3. Conepxkanme pa3aeoB IMCUUILTAHBI

BBenenne



[Ipeamer, 3amaun U conuepkaHue TUCHUIUIMHBI. OCHOBHBIC 3TAlbl PA3BUTHUS TUCHUILIH-
Hbl. CTpyKTypa Kypca, ero MeCcTo M poJjib B MOJIFOTOBKE OakaliaBpa, CBSI3b C APYTUMU JUCIUTLIN-
HaMH.

Tema 1. [uddepenunansapie ypaBHEHHUS IEPBOTO Mopsiaka. Beaenue. 3agaun, npuBo-
nsiue K auddepeHIaabHpIM ypaBHEeHUAM MIepBOTo nopsiaka. OCHOBHBIC MOHATHSI OOBIKHOBEH-
HeIX auddepeHnnanbHbIX ypaBHeHH nepBoro mopsaka. [locranoBka 3amaun Komm. Teopema
CYIIECTBOBAHMS U €MHCTBEHHOCTH pemieHus. OOmiee u 4acTHOE pelieHus, OOIMUKA W 4aCTHBIN
uHTerpansl. ['eoMerpuueckuii cMbIci OOIIEro UHTETpaa.

VYpaBHEHUS C pa3/IeeHHBIMUA U Pa3CISIOIUMUCS TIEPEMEHHBIMH, OJTHOPOIHBIE Trdde-
pEeHIMaJIbHbIE YPaBHEHUS U NIPUBOIAIINECS K HUM, ypaBHEHUS B NOJHBIX U depeHnmnanax.

JIunelHbIe 1.y. IEPBOTO MOPAAKA U ypaBHeHUs bepHyiu. Pemienue TMHEHHBIX ypaBHeE-
HHUI METOJIOM BapHallK MPOU3BOJBHON MOCTOSHHOM, METOIOM MPOU3BENCHUN bepHymin.

Tema 2. Jludpdepenunanbable ypaBHEHHs BbICIIUX MOPsIKOB. Popmbl 3anucu nudde-
PEHIMAILHOTO YpaBHEHHUs n-ro nopsaka. Obuiee u yactHoe pemenus. [locranoska 3amaun Ko-
1111, KpaeBoi 3afaun. MIHTerpupoBaHie METOI0M MOHMKEHUS TOPSIKA.

Tema 3. Jluneitnsle onHOpoAHBIE MU depeHInaNbHble YpaBHEHUs n — ro nopsjaka. O6-
I[1e CBOICTBA pelIeHUI JMHEHHBIX OJHOPOAHBIX AU(PepeHIInaIbHbIX YpaBHEHUH 1 — ro Io-
psaaxa. Teopema o cTpykType OOLIEro pemeHusl JMHEWHBIX OJHOPOJHBIX AU depeHInanIbHbIX
ypaBHEHUH n — ro nopsnaka. [lonarue pyHnaMeHTaIbHOW CUCTEMBI PEeIlIeHU JIMHEHHOTO OJIHO-
poaHoTo AMdQepeHInaNnbHOr0 ypaBHEHUS 1 — IO TIOPSAIKa, €€ OCTPOEHUE JJisi YpaBHEHUH ¢ T0o-
CTOSIHHBIMU KOd3((uineHTaMu. XapakTepucTUYeCcKoe ypaBHeHHe. By 4acTHBIX pelieHui au-
HEIHOT0 0JHOPOAHOTO AU PEPEHIINATBHOIO YPaBHEHUS 1 — IO NMOPAJKa B 3aBUCUMOCTHU OT BUA
KOPHEH XapaKTepUCTHYECKOTO ypaBHEHHUS.

JIuneliHble HEOTHOPOAHbIE MU (depeHInanbHbIC YPAaBHEHU 71 — 'O NMOPAIKA C MOCTOSH-
HbIMU Kod(hduimentamu. Teopema 0 CTPYKType OOIIEro pemieHus Takux ypaBHEHHH. Meton
mo00pa YaCTHOTO penieHus (METO ] HEOTPEASICHHBIX KOA(D(UIIMEHTOR) IJIs1 Pa3IUYHBIX CIIEIH-
QJIBHBIX BUJIOB IIPABOM YaCTH.

JIunelinble HeogHOpoAHbIE AUDdepeHLnanbHble YpaBHEHUsT BTOPOro mnopsaka. Merton
BapHUalMK IIPOU3BOJIBHBIX IIOCTOSTHHBIX.

Tema 4. Kpaeble 3amaun. 3agaun Ha COOCTBEHHBIC 3HAYCHUSI.

Tema 5. Pemenne muddepeHnnanbHbIX ypaBHEHUN ¢ IEPEMEHHBIMU KOA(PGUIIUCHTAMH.
Huddepenunansuoe ypapHeHue Oitnepa. [IpuMeHeHne CTENEHHBIX PSAA0B K MHTETPUPOBAHUIO
muddepeHnanbHbIX YpaBHEHUN C TIEpEMEHHBIMU KOAh(OUIIMEHTaMH.

Tema 6. Cucrembl 0OBIKHOBEHHBIX IU(depeHIaNbHbIX ypaBHeHUH. OCHOBHbIE
noHatuss. HopmasibHble cucTEMBbl JTUHEMHBIX OAHOPOJIHBIX U HEOJHOPOJHBIX AupdepeHnnanp-
HBIX ypaBHeHUH. Teopembl 00 3KBUBaJIEHTHOCTH AU((epeHnanbHOro ypaBHEHUs N-ro Nopsaka
U HOpMaJIbHOM cucTeMbl n AuddepeHnanbHbIX ypaBHeHUH. Penenye TuHeRHbIX 0JTHOPOTHBIX
Y HEOJITHOPOJHBIX CUCTEM OOBIKHOBEHHBIX TU(PepeHINaTIbHbIX YPAaBHEHUH C HOCTOSIHHBIMU KO-
s dunmeHTamu.

3.4. TeMmaTHKa NPAKTHYECKUX 3aHATHH N0 qucuuiuinHe «uddepeHuuaibHbie
YPABHEHUS»

Ne zansaTus Tema 3aHsTHS

Pemenve muddepeHnnanbHBIX ypaBHEHHH ([1.y.) MEPBOTO IOPSIKA C
pa3feneHHBIMU U Pa3JIeIsIIOIIMMUCS MTepEeMEHHBIMU

Pemenne OOHOPOAHBIX A.y. U IMIPUBOAANIUXCA K HUM.

Pemenne ypaBHeHuit B noiHbIX AuddepeHnnanax

NO{wro

Jlunelinple 1.y. mepBoro nopsiaka v ypasHeHus bepnyniau Meron Bapu-
aIluy POU3BOJIBHOIN MOCTOSTHHOM, METO/ TPON3BeieHUH bepHynu.




5 KoHTponpHast paboTa 1o 11.y. IepBoro mopsiaka

6 WnTerpupoBanue 11.y. n —TO MOPSAAKA. METOJOM IMOHHMKEHUS TOPSIKa

7 WnTerpupoBanue A.y. n —TO MOPSAKA. METOAOM MOHIDKEHHS TMOpSAKa
(mpopomxenue)
JluneitHbIe OAHOpOAHBIE 1.y. n —To nopsnka. [loctpoenue GpyHmamen-

8 TaJbHOW CHCTEMBI PEIICHUH JUIsl YpaBHEHUH C MMOCTOSHHBIMH KO3 u-
[UEHTaMH. XapaKTepUCTHYECKOE YpaBHEHHE.
Pemienrie MUHEHHBIX HEOJHOPOAHBIX NI.Y. H-TO TIOPSAJKA C MOCTOSHHEI-

9 MU K03 PUIHMEHTaMHU [T Pa3InYHbIX CHeIUalbHBIX BHIOB MMPaBOM Ya-
CTH METOJIOM HEOIPENEICHHBIX KO3 PUIIMEHTOB.
Pemienrie MUHEHHBIX HEOJHOPOAHBIX N.y. H-TO TIOPAJKA C MOCTOSHHEI-

10 MU K03(h(UIMEHTaMH JUTS Pa3InYHbIX CHEeUabHBIX BHJIOB MPaBOM Ya-
CTH METOJIOM HEOIPENEICHHbBIX KO3(PPHUITMEHTOB (ITPOAOIDKEHUE).
JluHeiHbIe HEOHOPOIHBIE J.y. BTOPOTO MOPSJIKA ¢ TOCTOSHHBIMH KO-

11 s puIMeHTaMH ¢ IPOM3BOJILHOM HEMPEPHIBHON MPaBoil yacThio. MeTo
BapuaIiy MPOU3BOJIILHBIX MOCTOSHHBIX.

12 Kpaesbie 3a1aun. 3agaun Ha COOCTBEHHbIE 3HAUEHUS.

13 KonTtponpHas pabora mo nuHeHHBIM TudQepeHInaTbHbIM ypaB-
HEHUSIM C MIOCTOSIHHBIMU K03(puiIMeHTaMu n-ro nopsiaxa

14 Huddepennmansubie ypaBHEHHS] ¢ TepeMeHHBIMH Kod(ddummentamu.
YpaBuenune Diinepa. [IpuMeHeHHe CTEMEHHBIX PSAIOB C HEOMpemeIeH-
HbIMU KO3(pPHITMEHTAaMH K UTErPUPOBAHHIO JIMHEWHBIX JI.y. C ITepeMeH-
HBIMHU K03 HUITMEHTAMH.

15 WuTterpupoBanue 1.y. ¢ MepeMEHHBIMH KOI(G(GHINEHTAMHU C TIOMOIIBIO
pazioxeHus pemeHud B psaj Teinopa

16 CucteMbl OOBIKHOBEHHBIX mu(pepeHnansHpIX ypaBHeHUH. Permenune
HOPMAJIBHBIX CHCTEM JIMHEHHBIX An(QepeHIHaTbHbIX YpaBHEHHH Me-
TOJIOM MICKITFOUCHHUSL.

17 Pemenne nMUHEHHBIX OXHOPOIHBIX CHCTEM IH(depeHIHaNIbHbIX ypaB-
HEHUU MeToIoM Ditepa.

18 KonTpoJibHOE TECTHpOBaHUE

N —

4. Y4deOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE O0ecTieueHmne

4.1. HopmaruBHbie 1okyMeHTbI 1 'OCTbI

OI'OC 15.03.01. Mamumnoctpoenue. 2021.

AxanemMuveckuil yueOHbIH M1aH no HanpasieHuto noarotoBku: 15.03.01 MamuHocTpoenue.
[Ipoduns: MamuHbl 1 TEXHOJIOTHH 00pabOTKKU MaTepuasoB naBieHrueM. Dopma oOyueHus —

ouHas. 2023.

Martpuna pacnpeneneHuss KOMIETEHIN o HampaBiieHuto noarotoBku 15.03.01 Mammuno-
ctpoenue. [Ipoduns: MamuHbsl U TeXHOJIOTHH 00pabOTKH MaTepuanoB aaBieHueMm. Dopma

oOyuenwusi: ounas. 2023.

Vxa3 Ilpesnnenra Poccuiickoit ®@enepanuu ot 01.12.2016 Ne 642 «Crparerum HaydHO-

TEXHOJIOTMYECKOTo pa3Butus Poccuiickon denepanun».

IIpuka3 MunucrepctBa obpazoBanust U Hayku Poccuiickoii @enepaunu ot 23.08.2017 Ne
816 «O06 yrBepxxaenuu [lopsaka mpUMeHEHHs OpraHU3alMsIMH, OCYLIECTBISIOMKUMU 00pa-
30BaTENBHYIO JIEATENBHOCTD, 3JEKTPOHHOTO OOYyYeHUs, TUCTAaHIIMOHHBIX 00pa30BaTENbHBIX

TEXHOJIOT Uit IIpu peajindaniun 06p8.30BaTCJIBHBIX IIporpamMmm».

4.2. OcHoBHas JqUTEpaTypa




1. Hemunosuy b.I1., MoxenoB B.I1. [Iuddepennmanbupie ypaBHeHus: yaeObHoe mocodue. M.
W3n-Bo «Jlanby, 2019. 280 c.

2. bepkos H.A., Munocnes B.b., ITymkaps E.A. Kypc MatemaTuKu a1 TEXHUUECKUX BBIC-
muX Y4eOHBIX 3aBefeHUi: ydeOHoe mocodbue. Yacts III. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. JlomosHHMTe/NbHAas JUTEpPaTypa

1. IMuckynoB H. C. luddepeHmaibsHoe 1 HHTETPAIbHOE HUCUUCICHUS s BTY30B. B 2-x
tomax. M.: UuTerpain - Ilpecc, 2009. 180 3k3.

2. 3yb6koB B.I'., Jlaxosckuii B.A., Mapteinenko A.W., Munocues B.b. Kypc Bricmieii ma-
TeMaTuku: YdeOHoe mocobue mns BTy3oB. Yacts II. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OGbIkHOBEHHbIE OUCHUILIMHE NUddepeHanbHble ypaBHEHUS U Ollepalu-
OHHOE ucuucieHue. YueOHoe rnocolue no «MaremaTuka» sl CTYJEHTOB BCEX CHEIU-
anpHOcTel. M. 2006. 693 5k3.

4. Koran E.A. O0bikHOBeHHbIE MU depeHIanbHble ypaBHEHUS U BApUAIL[MOHHOE HUCUHCIe-
HUE B NPWJIOKEHUU K PAcy€Ty aBTOMOOWJIBHBIX KOHCTPYKIUH. YdeOHOe mocoOue mo
TUcCIUIIInHE «MaremaTuka» JUisl CTYJIEHTOB BceX crnernuanbHocteir. M.: MAMMU, 2010.
200 sx3. http:/lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBI# pecypc.

4.4. DiaeKTpoHHBbIEC 00pPa3oBaTeJbHbIC PECYPChI

[IpoBeneHMeE 3aHATHIA U aTTECTAIMii BOBMOXKHO B TUCTAHIIMOHHOM (opMaTe C IPUMEHEHUEM CH-
CTeMBbI aucTaHIMOHHOTO oOyueHust yHuBepcutera (C/JO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
denpoii «MaTemaTuka» SJIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) mo Bcem pazmenam
IPOTPaMMBI:.

Haszsanue D0OP

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

OcHOBBI BapualmoHHOTO WucC- | https://online.mospolytech.ru/course/view.php?id=476
YHCIICHHS

Pa3paborannsie DOP BKII04aIOT TPEHHPOBOUHBIE U UTOTOBBIE TECTHI.
[Topsinok mpoBeneHus: padOT B AUCTAaHIIMOHHOM (hopmaTe ycTaHaBIMBAETCS OTACIbHBIMU PacIo-
PSKEHHUSIMU MPOPEKTOPA Mo yueOHOM paboTe 1/UiM EHTPOM Yy4eOHO-METOAMUECKO pabOTHI.

Kaxpiii cTyneHT oOecrieueH WHAWBUIYAIbHBIM HEOTPAaHHMUYEHHBIM JIOCTYIIOM K AJIEKTPOHHOMU

OMOIIMOTEKE MOCKOBCKOT'O ITOJIUTEXA

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

HNuTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMUECKUE MaTepuaibl B DIIEKTPOHHOM BUJE, MPeE-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B pazaene: «l{eHTp MaTeMaTudeckoro 06pa3oBaHuUs»

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

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

http://pmims.000webhostapp.com/xbookM0018/index.html Buneokypc u TecTbl o TEOpUHU Be-
POSITHOCTEN M MaTeMaTUYECKON CTaTUCTHUKE.

[Tone3npie yueOHO-MeTOMUECKHE U MHGOPMAIMOHHBIE MaTepHAallbl MPEACTABICHBl Ha cailTax:

http.//exponenta.ru, hittp://eqworld.ipmnet.ru/ru/info/mathwebs. htm.
[Tepeuens pecypcoB MHGPOPMAITMOHHO-TENIEKOMMYHUKAIIMOHHON ceTu «HTepHeT» Al OCBOe-
HUS JUCHUILTIHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.



https://e.lanbook.com/
https://e.lanbook.com/
http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://pmims.000webhostapp.com/xbookM0018/index.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

4.5. J/IunieH3M0HHOE U CBOOOAHO pacnpocTrpansaeMoe nporpamMmMHoe

ob0ecreueHue

HaumenoBanue | Pazpadorunk I10 JocTrynmHocTh

Ccbuika Ha Equnblii peectp

(npaBoob.aga- (IMIIEeH3MOHHOE, | POCCHIICKUX MPOrPamMM IJI
TeJIb) ¢B00OHO pac- 9BM u B/I (npu nannuuu)
NpocTpaHseMoe)
1 | Astra Linux | OOO JInneH3noHHO https://reestr.digital.gov.ru/ree

Common Edition | "PYCBUTEX-

str/305783/?sphrase 1d=9540

ACTPA" 36

2 [ MoitOdwuc OO0 "HOBBIE Jlunen3snonHoe https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase _1d=9433
TEXHOJIOTUN" 75

4.6. CoppeMeHHbIe npodeccuoHATbHbIE 0a3bl JAHHBIX U HH(pOPMALMOHHBbIE CIIPa-

BOYHBIC CUCTEMBI

Ilepeuens pecypcoB cetu UHTepHeT, TO0CTYNHBIX 1JI51 OCBOCHHS TMCIHHUIIJIMHbI:

HaumenoBanue

Ccbuika Ha pecypc JocTynHocTh

NudopMannoHHO-CIPABOYHbIE CHCTEMBI

Stack Overflow

m/

https://stackoverflow.co

Hocrynna B cetu Un-
TepHeT 0e3 orpaHuye-

HUN

Koncynperantllmtoc

Wudopmanmonusie pecypesl Cetu

http:// www.consultant.ru | loctynHo

ITopran ®enepalbHbIX rocynap-
CTBEHHBIX 00pa30BaTEIbHBIX CTaH-
JIApTOB BBICLIET0 00pa30BaHUs

http://www.fgosvo.ru. HoctynHo

JIeKTPOHHO-0U0JINOTEYHbIE CHCTEMBbI

Jlann

https://e.lanbook.com/ Hocrtynna B cetu Un-

TepHeT 0e3 orpaHuye-
HUM



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

IPR Books https://www.iprbookshop | Hoctynna B cetn Un-
.ru/ TepHeT 0e3 orpaHuye-
1305071

IMpodeccuonanbubie 6a3bl JAHHBIX

baza naHHbIX Hay4YHOU AIEKTPOH- http://www.elibrary.ru HoctymHo
HOM OMOJIIMOTEKU
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | octynHo

MOJIUTEMaTHIecKasi pe)epaTHBHO-
oubnuorpaduueckas u
HayKoMeTpuieckas (0ndamnomerpu-
yeckas) 6a3za JaHHBIX

5. MaTepuajibHO-TEXHUYECKOE o0ecnevYeHue N CIUIIIHHbI

MarepuanpHO — TEXHUYECKasi 0a3a YHUBEpCUTETa 00eCredrnBaeT MPOBEACHUE BCEX BUIOB
3aH5[TI/II\/'I, npeaAyCMOTPCHHBIX yqe6HBIM IJIaHOM, U COOTBETCTBYET HeﬁCTBYIOIHHM CaHUTapHBIM U
IMPOTHUBOIIOXKAPHBIM ITpaBUJIaM X1 HOpMaM.

Kadenpa «MartemaTuka» He pacrojaraetr COOCTBEHHBIM ayAWTOPHBIM (OHIAOM U HC-
MOJIb3YET YUCOHBIC ayIUTOPUH W3 001Iero GoH/Ia YHUBEPCUTETA.

[Tpr HEOOXOIUMOCTH sl TIPOBEICHUSI UHTEPAKTUBHBIX MPAKTUYCCKUX 3aHSATHH HCIIONb-
3YIOTCSI KOMITBIOTEPHBIC KJIACChl YHUBEPCUTETA.

6. MeTonuueckne peKOMeH AU

6.1. MeToanueckue peKOMeHIAUM VISl PenoAaBaTe/is M0 OpraHu3alnuu ody4e-
HUSA

[Ipexne Bcero, ciaeayeT oOpaTUTh BHUMaHUE CTYJACHTOB HA TO, YTO NMPAKTHYECKH BECHh
M3y4aeMbIil MU MaTepHal SBISETCS JJI1 HUX HOBBIM, HE M3y4aBIIUMCS B MPOTPAMME CpeIHEH
mKkosbl. OHAKO OH He TpeOyeT KakoW-1ubo crenuanbHON (IOMOJHUTENbHOM) MOATOTOBKUA U
BIIOJTHE MO>KET OBITh YCIEIIHO U3Y4Y€H, €CITU CTYACHTHI OyAyT MMocenaTh 3aHATHS, CBOEBPEMEHHO
BBITIOJTHATE JIOMAITHUE 3a7aHUs M IOJIb30BaThCs (IIPH HEOOXOAMMOCTH) CHCTEMOM IIJIaHOBBIX
KOHCYJIbTAIlM B TEUEHUE KaXJOro ceMecTpa. Bomiemmue B Kypc MaTeMaTUKHU pa3felibl sSBIS-
FOTCSI KJIACCMYECKUMH, B TO YK€ BpEeMsI OHU MTPAKTUYECKH OPUEHTUPOBAHBI, TaK KaK UMEIOT IITHPO-
KO€ pacrpoCTpaHEeHUe AJsl PelIeHHs] pa3HOro poja 3ajad BHYTPH CaMON MaTeMaTUKU U MpH-
KJIaJHBIX 3a/1a4. IX OCBOE€HUE OMOKET CTY/IE€HTaM JIOTUYECKH BEPHO, ApTYMEHTHPOBAHO U SCHO
CTPOUTH YCTHYIO U MTUCBMEHHYIO peub, YCIIEUTHO MPUMEHATh HAKOIJICHHBIE 3HAHUS B Mpodec-
CHOHAJILHOM JIeSITEIbHOCTH.

Heobxomumo ¢ camMoro Havana 3aHSITHI peKOMEHAO0BATh CTY/IEHTaM OCHOBHYIO M JOTIOJI-
HUTEJIBbHYIO JIUTEPATYPY, a B KOHIIE CEMECTPA JaTh CIIMCOK BOIIPOCOB JJIsl MOATOTOBKU K JK3aMe-
HY.

Ha nepBoM 3aHATHH TIO JUCIHUILIMHE CIIEAYET 00sS3aTeNbHO TPOUHGOPMHUPOBATH CTYICH-
TOB O BUJE U (popMe MPOMEKYTOUHOM aTTeCTAIUH 110 AUCHUILINHE, CPOKaxX €€ MPOBEICHUS,
YCIIOBHSIX JOTYCKa K TPOMEKYTOUHOM aTTECTAllMU, TPUMEHSAEMBIX BUIaX MPOMEKYTOUYHOTO
KOHTPOJISL.
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http://www.elibrary.ru/
http://webofscience.com/

Coo0OpakeHus: 1 peKOMEHAlNK, IPUBEICHHBIC B 1. 9 paboueil mporpamMMbl JUisl CTY/AEH-
TOB, JIOJDKHBI OBITh YETKO C(OPMYIMPOBAHBI U U3JI0KEHBI IMEHHO IpenoaBaTeieM Ha JIESKIHUX,
IIPAKTUYECKUX 3aHATUSAX U KOHCYIbTALMSIX.

N3noxxeHne TEOpeTHUYEeCKOro Marepuaia JO0JKHO COIPOBOXKAATHCS WIUIIOCTPATUBHBIMU
IpUMepaMu, TIIATEIbHO OTOOPAHHBIMU IIpENoaBaTeaeM TaK, YTOObl TEXHUYECKUE TPYIHOCTU U
BBIKJIA/IKM IIPU PELICHUM 337a4d HE OTBJIEKAIM OT IVIABHOI'O: OCMBICJICHUSI WJIEU U CYTU MpUMe-
HseMbIX MeTOoJI0B. Cienyer Bcersa ykasblBaTh IPUMEPhI IPAKTHUECKOTO MPUMEHEHHUS PacCMOT-
PEHHBIX Ha 3aHATUSAX YPaBHEHUN U POPMYII.

[IpakTrueckue 3aHATUS AOHKHBI ObITh OpPraHU30BaHbI PENOIaBAaTEIEM TaKUM 00pa3oM,
9YTOOBI OCTAaBAJIOCh BPEMsI Ha MEPUOINIECKOE BBHIIOJIHEHHE CTYACHTAaMH HEOOJBIION caMOCTO s
TEIbHOU paboThl B ayAUTOPHH ISl IPOBEPKH YCBOEHHUS U3JI0KEHHOTO MaTepHaa.

[IpenonaBatens, BeAylIUid MpaKTUYECKUE 3aHSATHS, JOJDKEH COTJIACOBBIBATH Y4eOHO —
TEMaTUYECKHM IJIaH 3aHATHUH C JIEKTOPOM, UCIIOJIB30BaTh €AUHYIO CUCTEMY 0003HAUYEHUH.

IIpenonaBatento cieayer 10OMBaTbCS CUCTEMATHYECKOM HENPEPBIBHOW PabOThI CTYACH-
TOB B T€UEHUE CEMECTPa, HEOOXOIMMO BBISIBIISTH CUJIBHBIX CTYJIEHTOB U MPHUBJIEKaTh UX K Hay4-
HOM paboTe, K y4aCTHIO B pa3HOTO POJa OJUMIIMALAX U KOHKYpCaXx.

CTyzneHT OJDKEH OUlyIaTh 3aMHTEPECOBAHHOCTH IMPENoiaBaTelis B JOCTH)KEHUN KOHEY-
HOTO pe3yibpTaTa: B MPHOOPETeHUH OOYyYaroIIMMUCS MPOYHBIX 3HAHWM, YMEHUN WM BIaJCHUA
HaKOIUIEHHON MH(OpMaIiel JUisl pelieHns 3a/1a4 B MpoPecCuOHAIBHOM 1€ TENbHOCTH.

6.1.1. O0pa3oBaTeJibHbIE TEXHOJIOTHH

Bo3MoKHO MpoBeicHNE 3aHATHI U aTTeCTAllMil B TUCTAHIIMOHHOM (opMaTe ¢ IPUMEHEHUEM CH-
CTeMBbI JucTaHIMOHHOTO oOyueHust yHuBepcutera (C/JO-LMS) Ha ocHOBe pa3paOOTaHHBIX Ka-
dbenpoit «MaTemaTuka» MEKTPOHHBIX 0OpazoBarenbHbIX pecypcoB (DOP) (cm. m.4.4).

[opsimok npoBeaeHUst padOT B TUCTAaHITMOHHOM (hOpMaTe YCTaHABIMBACTCS OTIACIBHBIMU PACIIO-
PSOKEHUSIMH TIPOPEKTOPA M0 YIeOHOM paboTe W/UITH IIEHTPOM Yu4eOHO-METOUIECKON pabOoTHI.

6.2. MeToan4yeckne yKa3aHus sl 00y4aOIIMXCS M0 OCBOECHUIO
AUCHUTLTUHBI

Nzyuenue muddepeHnanbHbIX ypaBHEHUN UMEET BaKHEWIIee 3HaUeHe B MaTeMaTH4e-

CKOM moJrotoBke nHxeHepa. OObsACHsAETCS 3TO TeM, 4To AuddepeHuanbHbIe ypaBHEHUS Tpe-
CTaBJISIIOT cO00M MaTeMaTHyecKue MOJETH CaMbIX Pa3HOOOpa3HBIX MPOLIECCOB U SBIICHUH, Tak
KaK UX pElIeHUs MO3BOJISIIOT OMUCATh BOJIIOIMIO M3Y4aeMOro Mpolecca, XapakTep MPOUCXos-
IMX C MaTepHalbHON CHCTEMOIl M3MEHEHHMH B 3aBHCHMOCTH OT MEpPBOHAYAJIHLHOIO COCTOSHUS
CUCTEMBI.
OTnuuuTenbHOe CBOMCTBO MU depeHInaIbHbIX YPAaBHEHUM COCTOUT B TOM, YTO MPH UX HHTE-
TPUPOBAHUU OOBIYHO TMOJTydaeTcsi OecurcIeHHOE MHOKECTBO pelieHuil. [y ypaBHEHHs mep-
BOT'O MOPSIJIKA TO MHOKECTBO OMHUCHIBACTCS OJHOM MPOU3BOIBHON MOCTOSHHOW. YUTOOBI BbIjE-
JTUTh U3 OECKOHEYHOT'O MHOKECTBA PEILIEHUH TO, KOTOPOE OMKUCHIBAET UMEHHO JaHHBIN MPOIECC,
HE00X0AMMO 33/aTh JOTOJHUTEIbHYI0 HH(POPMAIIHNIO, HATPUMEP, 3HaTh HadaJlbHOE COCTOSIHHE
npouecca. Takoe TONOJHUTENIBHOE YCIOBUE HA3bIBACTCS HAYAJIbHBIM YCIOBHEM.

3agaua MHTErpupoBaHus AU epeHInalIbHOr0 ypaBHEHUs MIEPBOTO MOPSIKA COBMECTHO
C HayaJIbHBIM YCIIOBHUEM Ha3bIBaeTCs HayalbHOMU 3ajadel miu 3agaueit Komm.

Jns nuddepeHnnanbHbIX  ypaBHEHHM MEepBOro MOpsAKa CleAyeT pasziudaTh oOlee,
Y4acTHOE U 0c000€ pelIeHNs, a TaKKe OOIIMIA, YaCTHBIM U 0COOBINA MHTErpabl.

[Ipu uHTErpUpOBaHNM YpaBHEHUI NIEPBOIO MOPSAKA HAJO MPEXK/IE BCETO ONPEAETUTD THUII
yYpaBHEHHS, a 3aTeM yXe MPUMEHUTh TOT WIM WHOM MeToa peuieHus. Hamo 00s3aTrenbHO 0CBOUTH
IIpOLEAYpY NPUBEICHNS YPaBHEHUS IIEPBOr0 NOPsAAKA K YPaBHEHHIO C pa3/eICHHBIMU NIEPEMEH-
HBIMH, TaK KaK IMEHHO TaKHE YPaBHEHUS MOXXHO HETOCPEACTBEHHO MHTErPUPOBATh.
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Jiis nuddepeHmanbHbIX YPaBHEHHA N — O MOPSIKa 00s3aTENIbHO 3HATHh MMOCTAHOBKH
3amaun Komu, kpaeBoi 3a7auu, 3a1a4u Ha COOCTBEHHBIE 3HAUCHUSI.

B teme, nocesmieHHOM TUHEHHBIM U GEpeHIINaIbHBIM YPaBHEHUAM N — T'O MOPsKa,
HA/I0 3HATh TEOPEMBI O CTPYKTYpE OOIIETro pPelIeHus: OJTHOPOTHBIX U HEOTHOPOJHBIX YPaBHEHUH,
TaK KaKk OHM YKa3bIBalOT MyTh NOCTPOEHMsI 001iero pemenus. OOpaTuTh BHUMaHUE HA TO, YTO
pelieHne JIMHEHHBIX 0JHOPOIHBIX I (hepeHIInaIbHBIX YPABHEHUH N — IO TOPSIKA C MOCTOSH-
HBIMH KOd(duImeHTaMu He TpeOyeT MHTETPUPOBAaHUS, a CBOJAUTCS K YHUCTO anredpanmdecKon
npobseMe HaXOXKACHUS KOPHEW COOTBETCTBYIOIIETO XapaKTEpUCTHUYECKOTo ypaBHeHHWs. Hamo
3HATh BHJI YACTHBIX PEIICHUH JIMHEHHBIX OJHOPOAHBIX MU(PepeHINaIbHBIX YPABHEHUH N — o
MOpsAKA C MOCTOSHHBIMHU KOA((HUIIMEHTAMH B 3aBHCUMOCTH OT BHJa KOPHEW XapaKTephcThde-
CKOTO YpaBHEHHUSI.

Hano yeTko ysiCHUTH aJIrOPUTM MOCTPOEHUSI YACTHBIX PELIEHUH JIMHEHHBIX HEOJIHOPO -
HBIX U depeHINaTbHBIX YPaBHEHUH METOJ0M Mo00pa (METOA0M HEOoIpeieIeHHbIX KoApdu-
L[IUEHTOB), 00paTUB BHUMAHHUE HA TO, YTO B 3TOM CIJIy4ae BUJ] YACTHBIX PELICHUI HEOJHOPOIHOTO
YpaBHEHHUS COOTBETCTBYET IO CTPYKTYpPE 3a/laHHOM MpaBOi 4yacTH.

7. ®OH OLIECHOYHBIX CPEICTB

@DOH/JT OLIEHOYHBIX CPECTB IpencTaBieH B llpunoxenun 2 x pabouelt mporpaMMe U BKIIHOYAET
pas3aeisl:

1. MeTo/1bl KOHTPOJISL M OLIEHUBAHUS PE3YJIbTaTOB O0yUEHUS

2 Illkana v KpUTEpUU OLICHUBAHUS PE3YIBTATOB 00YUECHHUS

3. OnueHoYHbIE CPEACTBA

3.1. Texymuii KOHTPOJIb

3.2. [IpoMexxkyTo4Has arTecTanus
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IHlpunoorcenue 1

TemaTnyeckuii miad gucuuiInHbl «/{uddepenunanbubie ypaBHeHHs»
110 HANIPABJICHUIO TOATOTOBKH
15.03.01 MammuHoCTpOCHHE
[Ipodub moaroToBKU
MamMHbI M TEXHOJIOTHH 00padOTKH MATEPHAJIOB IaBJICHUEM
(bakanagp)
Ounas ¢popma 00yueHus

Buasbi yueOHoii padoThl,
= BKJII0YAsi CAMOCTOSITEILHYIO Buabl caMoCTOSATE/ILHOI padoThI ®opmbl
= E £ aTrecra-
Paznen § B 3 padoTy CTYIEHTOB, CrtyneHToB Mu
o =
i %
o F & U TPYA0EMKOCTb B 4Yacax
n/n
JI I/C | JlJad | CPC | KCP | K.P. | K.II. | PTP | Pedepar | K/p | D 3
IlepBblii cemecTp
Tpetuii cemecTp
Tema 1. OcHoBHBIE TOHATHS OOBIKHOBEHHBIX
muddepeHuanbHbIX YpaBHeHAN ([1.y.) TepBo-
ro nopsiaka. 3amada Komm, Teopema cyie-
3.1 | creosanms n €IWHCTBEHHOCTH €€ pEeIIeHUs 3 1 2 2 2
[lonATHs 00IIEro W YacTHOTO pemeHui, ooIIe-
r0 ¥ 4aCTHOrO HMHTErpanoB. ['eomerpuyeckuit
CMBICI OOIIero WHTerpayia a.y 1-ro mopsiaka
Pemenve n.y. mepBoro mopsjka ¢ pasleleH-
3.2 HBIMH U Pa3ICNAIOIINMUCS TIepEMEHHBIMU 3 2 2 2 +
Boinaua 3aganuii PI'P no 0.y.

13




3.3

.OHHOpOI{HI)IC A.y. U INPUBOAAIINCCA K HUM.

34

Pemenne ypaBHenuii B monHbIX AuddepeHnn-
anax

3.5

JIuHelHbIE A.y. IEPBOrO MOpPsAKa U yPABHEHHUS
bepnymnu Meron Bapuanuu IIPOU3BOJIBHON
MOCTOSIHHOM, METOJl IIpou3BeneHnii bepuyinu.
KonTposbHasa paGoTa mo ypaBHeHUsIM Tep-
BOI'0 NOPSAJIKA B AyAUTOPHH

3.6

Huddepennmanbaple ypaBHEHHS BBICIINX IO-
psiakoB. OcHoBHBIE TIOHSTHA. [locTaHoBKa 3a-
nmaun Komm, kpaeBoil 3amaun. YpaBHEHHUSI, J10-
MyCKaIoie WHTErPUPOBAHUE METOAOM ITOHH-
KEHUS TIOPsIIKA

3.7

WnTerpupoBanue 1.y. n —TO TOpsSAKA. METO-
JIOM TIOHMKEHHUS TTOPSIKA

3.8

JIuHelinble OMHOPOAHBIE J.y. N —TO TOpAJIKA.
OO6mme cBoiicTBa pemieHuil. Teopema 0 CTpyK-
Type OOIIero pemeHus JMHEWHBIX OIHOPO/I-
HBIX J.y. N —TO TopsaKa. XapaKTepUCTHIECKOE
ypaBHEHHE.

3.9

[Toctpoenmne ¢GpyHIaAMEHTATHLHONM CHCTEMBI pe-
IIEHUH U ypaBHEHUH C MOCTOSTHHBIMHU KO3 (-
(dummentamMu. Buj 9acTHBIX peMIEHUH OIXHO-
pPOTHOTO ypaBHEHHS B 3aBHCHMOCTH OT BHJA
KOpHEH XapaKTEepUCTHIECKOTO YPaBHEHHSI.

3.10

JInHeliHple HEONHOPOOHBIE A.Yy. N-TO MOpSIKa.
Teopema o cTpykType obimiero perieHus. Me-
TOX T000Pa YaCTHOTO PEeIIeHUs.

10

3.11

Pemenue nMHEHHBIX HEOAHOPOIHBIX 1.y. 1-TO
MOpsZIKa C TOCTOSHHBIMU Ko3(ummeHTamu ¢
WCIONB30BAaHMEM MeETO/a mombopa sl pas-
JINYHBIX CIIENMAITLHBIX BUJIOB ITPABOW YaCTH .

11

3.12

JluHeliHble HEOIHOPOAHBIE 1.y. BTOPOrO IIO-
psAKa C TOCTOSHHBIMH KO3(h(UIMEHTaMu ¢
MIPOU3BOJILHON HENPEPHIBHOW MPaBOil YacCThIO.

12
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Merton Bapuan NpOnU3BOJIbHBIX IMOCTOSAHHBIX.

3.13

KpaeBsie 3amaun. 3amaun Ha COOCTBCHHBIC
3HAaYEHUSI.

KonTponbHas padoTa mo JUHEHHBIM I.y. n-
ro MOPsiAKa B aAyAMTOPHH

13

3.14

Huddepennmanbuple ypaBHEHUSI C TEpEMEH-
HBIMH KO3(uIMeHTaMu. YpaBHeHue Jiinepa.
WHTerpupoBanre METOIOM CTETIEHHBIX PSIJIOB.

14

3.15

[IpuMeHeHue CTEMEHHBIX PSIOB C HEOIpeae-
JeHHbIMU KO3 unmenTamu, psaa Telnopa K
WHTETPUPOBAHUIO JI.y. C TIEPEMEHHBIMH KO3(]-
¢durreHTaMu

15

3.16

Cucrembl 00BIKHOBEHHBIX U (D (epeHnaTbHbIX
ypaBHeHuil. OCHOBHBIE TIOHATHS. Permienue
HOPMAJIbHBIX CHCTEM JIMHEHHBIX auddepeHiu-
QJIBHBIX YPAaBHEHUH METOJIOM MCKITIOUYECHUSI.

16

3.17

Pemenne nMHEMHBIX ONHOPOIOHBIX CHCTEM
g depeHuanbHbIX yPaBHEHHIH METOAOM Oif-
jepa. BexoBoe ypaBHEHuE

17

3.18

KOHTpOJ]bHOC TECTUPOBAHUC

18

(Dopma ammecmauuu

19-
21

Bcero yacoB nmo aucHuIJInHe

B TPeTheM ceMecTpe.

18

36

36

PTP

Komn-

Tp.
Pao.
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®OHJA OHEHOYHBLIX CPEACTB

MO JUCLUTIJINHE

«AuddepeHunajbHble ypaBHEHH )

Hanpasnenune noarorosku: 15.03.01 «MamuHocTpoeHuUE.
[Tpo¢unb: «MamuHbl ¥ TEXHOJIOTHN 00pa0OTKH MAaTEPUAIOB AaBICHHEM).
®opma 00ydeHHs — OUHasl.
Kadenpa: «Maremarukay.

Ilpunoscenue 2

1. MeToabl KOHTPOJISI M OLICHUBAHUS Pe3y/JIbTATOB 00y4YeHUS

,21.]'[5[ KOHTPOJIA YCIICBACMOCTH U KQ4Y€CTBA OCBOCHUA NV CIHUIIIINHBI H&CTO?IHIC?I nporpaMMoﬁ

MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH YCIIEBaeMOCTH (TEKYIIHI KOHTPOJIb);

- MPOMEXYTOYHAs aTTecTalus (3a4er).

2. lIxaJjia ¥ KpUTEPUH OLICHUBAHUS Pe3yJbTATOB 00y4YeHUsA

Moka3saTtenb

Kputepuun oyeHuBaHuA

OMNK-1. CnocobeH NPUMEHATb eCTeECTBEHHOHAY4YHbIE U O6LLI,€MH)'K€HeprIe 3HaHWNA, MeTodbl Ma-
TEMATUYECKOTO aHa/1n3a N MmoAeNNPOBaHNA, TEOPETUYECKOTO N IKCNEPUMEHTANIbHOIO UCCheno-
BaHMA B I'IpOd)eCCMOHal'IbHOﬁ AeATENbHOCTU.

OMNK-1.1. 3HaTtb:

MeTtoabl maTema-
TMYECKOro aHanu3a
N MOAENNPOBAHUA,
TEeopeTUYeckoro u
3KCNepuMeHTaNb-

HOro  uccnepoBsa-
HMA B npodeccuno-
HanbHOM peATenb-
HOCTW.

OMNK-1.2. YmeTb:

MpumeHATb  ecTe-
CTBEHHOHAY4YHble U
obLenH) eHepHble
3HAHUA.

ONK-1.3. Bnapetb:

Ob6yuatowmiica
AEMOHCTPUpPY-
eT NonHoe OT-
cyTcTBME  UAU
HepoCTaTou-
Hoe cooTBeT-
CTBME MaTepu-
any ancum-
NJINHbI 3HAHUN,
YKasaHHbIX B
WMHAMKATOpaXx
KomneTeHunin
ANCUMNNHBI
«3HaTb» (cm. n.
3).

Ob6yuatowmiica
AEeMOHCTpUpyeT
HernosHoe CcooT-
BeTcTBME  Che-
OYIOLWNX 3HAHWN,
yKa3aHHbIX B
WMHAMKATOpaXx
KomneTeHunin
AVNCUMNNHBI
«3HaTby» (cm. n.
3). OonyckatoTcs
3Ha4YMTeNIbHbIE
OLWNBKKN, NpoAB-
nAeTcs HeaocTa-
TOYHOCTb  3Ha-
HUA, no pagy
nokasaTenemn,
obyuatowmics

Ob6yuatowmiica
OEeMOHCTpUpyeT
YyacTUyHOe Co-
OTBETCTBUE
cneayowmx
3HaHWN, YKa-
3aHHbIX B UHAU-
KaTopax Komne-
TEeHUMN Aaucum-
NAWHbI «3HaTb»
(cm. n. 3). Ho
A0onycKalTcA
He3HaunTe Nb-
Hble  owubKH,
HETOYHOCTH,
3aTpyAHEeHUs
npu aHanuTuye-
CKMX onepauu-

Ob6yuatowmiica
AEeMOHCTpupyeT
NosIHOEe COOTBET-
CTBME  Clepyto-
LUX 3HaHUN,
YKa3aHHbIX B MH-
AMKATOpax Kom-
neTeHUnin  auc-
UMNANHDI
«3Hatb» (cm. n.
3). CsobogHo
onepupyeT npwu-
obpeTeHHbIMMK
3HaHUAMM.
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MeTtogamn  mate-
MaTUYeCKoro aHa-
in3a n moaenunpo-
BaHMA, TeopeTuye-
CKOro W 3Kcnepwu-

ncnbITbiBaEeT fAX.
3HauUTE/IbHbIE
3aTpygHEHUS
npu onepuposa-
HUM  3HAHUAMMU

MEHTa/IbHOro
cnefoBaHuA.

nc- npu ux nepeHo-

Ce Ha HoBble CU-
Tyauum.

dopMa NPOMEKYTOYHOM aTTeCTALUM: 3a4YeT

[TpomexxyTounast aTTecTarusi o0yJaronuxcst B popme 3adera MpoOBOIUTCS MO pe3ybTaTaM
BBITIOJTHEHUST BCEX BUJIOB y4e€OHOUM pabOTHI, MPEIyCMOTPEHHBIX YU€OHBIM TUTAHOM IO JIAaHHOM M C-
[UTUTAHE, TIPH 3TOM YYUTBIBAIOTCSl PE3YJbTAThl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B TEUYCHHE Ce-
MecTpa. OLeHKa CTeNneHu AOCTHUKEHUSI 00yJaroIUMHUCS INIAHUPYEMbBIX Pe3y/IbTaTOB 00y4eHHUs IO
JTUCITUTIIINHE TIPOBOJAUTCS MPEToAaBaTeIeM, BEAYIIIUM 3aHATHS 10 TUCIUTIIINHE METOJIOM 3KCIEPT-
HOM oneHKH. [lo uToraMm nmpomMexyTouyHOM aTTecTaluy MO JAUCIUILIIMHE BBICTABIISETCA OLEHKA «3a-
YTEHOY WU «HE 3aUTCHOY.

MIxamaa one-
HUBAHUSA

Onucanue

3auTeHo

BrinoniHeHs! Bce 00si3aTesIbHbIE YCJI0BUS NMOATOTOBKHU CTY/IeHTAa K NpoMe-
JKYTOUHON AaTTeCTAUMH, HPEeOYCMOMPEHHbIE NPOSPAMMOU  OUCYUNTUHBL.
CTyleHT NIeMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHHH, HAaBBIKOB IpHBE-
JCHHBIM B TaOJIUIaX MOKa3aTelsiM, ONepUpyeT MPUOOPETEeHHBIMU 3HAHUSMU,
YMEHUSIMH, HABBIKAMU, TPUMEHSET UX B CUTYalUSIX OBBIIIEHHON CI0XKHOCTH.
[Ipu 3TOM MOTryT OBITH JOMYIIEHBl HE3HAUYUTEIbHBIE OIIMOKU, HETOYHOCTH,
3aTpyaHEHHS MPU AHATUTUYECKUX OTepalusaX, IepeHoce 3HaHUN 1 yMEHUN Ha
HOBBI€, HECTaHJAPTHBIE CUTYaAIIUU.

He 3aureno

He BbinonHeHsl 00s13aTe/IbHBbIE YCJIOBUS MOATOTOBKH CTY/IEHTa K IpoOMe-
JKYTOUHOM aTTeCTAUMU, npedycmompertsle npocpammou oucyuniunsl, NJIN
CTYJIEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUW, YMEHUI, HABBIKOB
NPUBEACHHBIM B Ta0IMIIaX MOKA3aTeNsIM, JOMYCKAIOTCS 3HAUUTENbHbBIE OIINO-
KM, TPOSIBJISETCA OTCYTCTBUE 3HAHUW, YMEHUM, HAaBBIKOB IO PsAy MOKas3aTe-
JIed, CTYINEHT HCHBITHIBAECT 3HAYUTEIbHBIC 3aTPYAHEHUS IPU ONEPUPOBAHUU
3HAHUSIMU U YMEHUSMU NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

3. OueHo4HbIE CPeICTBA

‘ Ne ‘ HanmenopaHue ‘ KpaTKaSI XapPaKTCPUCTHKA OLICHOYHOT'O HpeIICTaBJ'ICHI/IC o1ec-
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/I | OLIEHOYHOTO Cpe- CpeacTBa HOYHOT'O CPE/ICTBA B
CTBa dOC
1 Kontponsnas (ca- | CpeactBo npoBepku yMeHu# npumeHsaTh | KoHTposibHBIE 3a/1a-
MOCTOSATEJIbHAS) NOJIy4YEHHBIE 3HAHUA Ul pElIeHMs 3a1ad | HUS (IpUMep)
pabora OTIPEJIEJIEHHOTO THIA 110 TEME WUJIM pa3jie-
(KP) Y
2 | Pacuerno- CpenctBo npoBepku yMeHHH npumeHsATh | Komiuiekt —3amaHuit
rpadudeckas pa- NOJIydYEHHbIE 3HAHUA [0 3apaHee ompene- | A BBIIIOJIHEHUS
6ora JEHHOM METOJUKE NJsl pelleHHs 3aJad | PacyeTHO-
PIP WM 3aJaHuid 0 MOJYJI0 WIM JUCHHU- | rpaduyueckor paboThl
(PTP) IUTMHE B LIEJIOM.
CpencTBo KOHTPOJIS,, OpraHU30BaHHOE KaK
cnenuanbHas Oecera MeAarorMyecKoro
YCTHBIN onipoc | pabOTHHKA ¢ OOy4yarolMMCs Ha TEMBI, Bompocs o
3 cobecenoBanne, | CBSI3aHHBIC C M3y4aeMOW MUCHIUIUIMHOMN, U TeMam/paszenam
(YO) pacCUMTaHHOE Ha BLISCHEHHE 00bema JIMCIHATUTAHEI
3HaHMM 00ydYaromerocsi Mo onpeAeNeHHO-
MYy pazJieny, TeMe, npodiieMe U T.11.
CucreMa cTaHIapTU3UPOBAHHBIX 3aIaHUH,
Tect NIO3BOJISIOIIAs aBTOMAaTU3UPO-
4 BapuanTt Tecra
(T) BaTh MPOIECAYPY U3MEPEHUs] YPOBHS 3Ha-
HUW U yMEHHI 00yJaromerocs.
5 | bunerts k 3aueTy CpenctBo MpoOBEpKM 3HAHUH, YMEHHH, | buiieTsl Kk 3aueTy

(bx3)

HaBBIKOB. MOJKET BKIIOYATh KOMILIEKC
TEOPETHYECKUX BOTIPOCOB, 3a/1ay, MPaKTH-
YeCKUX 3aJaHUil.

3.1. Tekymuii KOHTPOJIb

OueHoYHbIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIEBAEMOCTH BKIIFOUAOT KOHTPOJIbHBIE BOIPO-
Chbl U 3aaHus B (hopMe OJIAHKOBOTO TECTHPOBAHUS JAJISl KOHTPOJIS OCBOCHHS OOYJarOIIUMHUCS pas-
JIEN0B TUCUUIUINHBL, ipuem PI'P.

Coaepsxkanue pacueTHo-rpaduyeckoil padorsl no AuddepeHunaIBLHBIM YPABHEHHM.

Mertoab! pemienuil tuddepeHIMaIbHbIX YPABHEHUH pa3IMYHOIO THIIA.

BapuaHT 3agaHuA

1. HapucoBaTb MHTErpanbHyo KPMBYIO ypaBHEHMSA y' =x? - Y, npoxoaALlyio

yepes Touky M(2;3/2).Pewnts ypaBHEHME METOAOM U3OK/IUH.

PelwnTb ypaBHeHUA:

18



N

10.

11.

12.

13.

14.

15.

16.

17.

18.

Va+ 7y dx—ydy=x"ydy,

2
2Q:y—2+8—y+8,
dx x X
dy 3x+2y+1
dx x+1

: xeyzdx+(xzyey2 +tgy)dy =0.

PewwnTb 3agaun Kowm gns ypaBHeHWUIA:

dy 2 3y

&P x o=t
Ay Xy =(x +8)e >y, y(0)=1.
. PewwnTb ypaBHeHMe: X'y ) = —.
Jx

. PewwuTs 3agauy Kowm: )" =18sin’ ycosy,

PewwuTb YPaBHEHWNA:

y'"+y"=x,

V" +5y"+7y' +3y=(16x+20)e",
' +25y=2cos5x—sin5x+e”,

|
A SO S R
YT T 5e

PewwuTb Kpaesyo 3agady: )" +2)'+5y=-3sin2x, y(0)=1, y(gj =

y() =

T
=, '1)=3.
2 YA

T

HalTn cobcTBeHHble 3HaYeHna A 1 cobCTBeHHble YHKUMM Y 3a4auu:

V'+Ay=0, »0)=0, y(b)=y().
PewunTb ypaBHeHua:

x*y"+2x) =6y =xInx,
yrr_xyr_4y:0.

PewwnTb cUCTEMbI ypaBHEHWIA:

x’z'+5xz+4y =0, 19 Z'=y—z,
y' =z ' =

.|

y' =4y -3z +sinx,
z'=2y—z—cosx.

19



KonTtpoabnas padora Nel

10 00BIKHOBEHHBIM U epeHINATbHBIM YPABHEHUSIM NIEPBOI0 MOPSAKA

Peumnts ypaBHeHus

Bapuant 1
1) xy'=xe? +y
2) x*dy —(2xy+3)dx=0
3) (14 y*sin2x)dx — ycos2xdy =0

Bapuanr 2

1) xy’:xsinz+y
X

’ x> _3
2) xy —y=e Yy
3) (6y7 +3x*y+1)y —3xp* +x> =0

Bapuanr 3

1) )/ =\x*+y> +y
2) sinx-y ' =—ycosx—sinx

2
3) (xy+siny)dx + [% + 7+ xcosyjdy =0

KonTpoasnas padora Ne 2
10 00bIKHOBEHHBIM JIUHEHHBIM JU((PepeHunaIbHbIM YPABHEHUSIM
n-TO MOpsAAKa
Bapuanr 1

Pemurs ypaBHeHUs

) Y —4y"=1-12x"

y 1

) Yty =

2 X
T COS—
T

3) Ykazare BU/J] YaCTHOTO PCIICHUA YPABHCHUSA

Y'+6y +9y=e"(x—3)sin2x
Bapuanr 2

PemmnTs ypaBHeHus

1) y"+4y=10sin2x
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—2x
e
2) V'+4y' +4y=—r
X
3) VYkazaTh BUJ YaCTHOTO PELICHUS ypaBHEHUS

" —6y" +13y =’ (cos2x — 2sin2x)
Bapuanr 3

Pemmnts ypaBHeHus

1) y'+2y' —3y=e" —cosx
2) y'+y=ctgx

3) VYkazaTh BUJ YaCTHOTO PEIICHUS ypaBHEHUS

" —6y' +18y = xe’* cos3x
BapuaHT TecTa no 00bIKHOBEHHBIM M epeHInaTbHBIM YPABHEHUAM

SAOAHUE 1.
YcTaHOBMTE COOTBETCTBME MEKAY HOMEPOM YPaBHEHMNA U €ro TUNOM

1) xy'+2y=x"sin2x 2) (l+yzsin2x)dx—2ycoszxdy20

3) y'—4—y=2x\/; 4) yN3+2x7y =x3+2)7 .
x

- YpaBHEHME C Pa3AeNsaoWLMMNCA NEPEMEHHbIMMU,
- NnHenHoe auddepeHLManbHoe ypaBHEHME,

- ypaBHeHMe B NOAHbIX AnddepeHumnanax,

- ypaBHeHue bepHynnu,

- YpaBHeHMe, NpMBOAALLEECA K OL4HOPOLHOMY.

3A0AHME 2.
[aHo ypaBHeHMe nepBoro nopaaka (Sxy2 +x3)dx—(y2 —5x2y)dy:0 B dopme, cogepKawen andpde-
peHumansl. NpuBeanTe ero K BMAy, paspeleHHOMY OTHOCUTENbHO NPOU3BOAHOM.

‘ OTBeT | ‘

3A0AHME 3.
[aHo anddepeHumansHoe ypasHenne ) =(2k +3)x4, Toraa GpyHKuma y = 2X° ABNAETCA ero pelueHu-
emnpu k, pasHoMm:

‘ Otser ‘

3AOQAHME 4.

06wmit nHTerpan anddepeHLMansHOro ypasHeHna 1 dy = x_); “meeT BuA
‘ Otser ‘

3AOQAHME 5.

YKaKnTe MHTErpasbHYI0 KPUBYIO pelleHns 3agaun Kowm ans 06biKHOBEHHOTO AnddepeHLmanbHoro ypas-
Hewna xy' =y—1; p(1)=2.
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v i

o >

|

| <

SAN
<Y

]
—

BAPUAHTbI OTBETOB: 1)A 2)B 3)C 4)D.

3AAAHUE 6.
NaHo auddepeHumanbHoe ypasHeHne BTOPOro nopsaaka " =x” +x. Toraa obLyee pelleHre ypaBHeHNs!

nmeeT BUA
BAPUAHTbI OTBETOB:

1) y=—x"+—x"+Cx+C 2) y=—x"+—x"+Cx+C

)y 12 3 1 2 )y 12 6 1 2
1 1

3) y=ﬁx4+§x3+qx+cz 4) y=6x*+2x’ +Cyx.

3AAAHUE 7.
Pewenue 3agaun Kown  y"=2x+1, p(0)=»'(0)=0  umeersua

BAPWAHTbI OTBETOB:

3 3 2 3 3
) X X X ) X

b
1) y=—+x 2) y=—+— 3)y=—+x 4) y=——x.
3 3 2 6 2
3A0AHME 8.
Oavo anddepeHumanbHoe ypasHeHue BToporo nopaaka 2xy" —y' =0, Torga ero obuwiee pelweHune nmeer
BUA;
‘ Otsert |
3A0AHME 9.
Oavo auddepeHumansHoe ypasHeHue BToporo nopagka V'ctgdx+4)' =0, torga ero obuwee peweHue
UMeeT BUZ,
BAPWMAHTbI OTBETOB: 1) ¥ =0,25C;sind4x+C, 2) y=-C,cos4x+C,
3) y=C;sindx+C, 4) y=—C;sin4x+C,.
3A0AHME 10.
KOPHM xapaKTepucTyeckoro ypasHeHus pasHbl Ky =k, =—1, k3 4= 12, Torpa dpyHaameHTanbHas

cMcTeMa peleHui IMHEMHOTo ogHopoaHoro anddepeHLManbHOro ypaBHEHMA C NOCTOAHHBIMWU KO3pduMLn-
eHTamu byaeTt UmeTb BUA,
BAPWAHTbI OTBETOB:

1) yl :ex’ yZ :ezxa y3 :COS3X, y4 :SIH3X

x 3x 3x

_ ) _
2) ylzexﬂ =€, V3=e , JYy=¢€
3) y=e', y,=e”, yy=cosdx, y,=-sin3x
_ _ 5 ,
4) y]:exa Vo = Xe xa y3=€x, Y4 =€ *,
3A0AHME 11.
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KopHK xapaKTepucTuyeckoro ypasHeHua pasHbl k, =k, =5, k;, =5+i. Torga obuiee pewenune nuHei-

HOro ogHopoAHoro anddepeHLUnanbHOro YypaBHEHMA C NOCTOAHHbIMKU KoadduUMeHTamm byaeT MMeTb BUA.:

Otser ‘

3AAAHUE 12.
MN3BecTHa dyHAAMEHTa/IbHasA CUCTEMA PEeLIeHU OAHOPOAHOro AMHEeNHoro amdpdepeHunanbHOro ypasHe-

na:  y, =1, y,=x, y,=x". Toraa 4yacTHOe pelleHue ypaBHEHMs, YA0BNETBOPsAIoLLee HauYaNbHbIM
ycnosuam y(0)=2, '(0)=-—1,

y"(0) =-2, pasHo:

BAPUAHTbI OTBETOB:

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

3AAAHUE 13.
OyHkuma y=Ce* +C,xe" aBnaetca ob6WWMM pelleHremM NMHENHOTo 0AHOPOAHOrO AnddepeHLManbHo-

ro ypaBHeHMsA C NOCTOAHHbIMM KO3 ULMEHTaMK, TOrAa ero xapakTepucTuyeckoe ypaBHeHNe MMeeT BUA,
BAPWAHTbI OTBETOB:

1) k*=1=0 2) kK*'-k=0 3) kK>+2k+1=0 4) k> -2k+1=0.

3A0AHME 14.
Obuiee pewenve audpdepeHumansHoro ypasHenus 3" +4y'+3y =0 umeetsug

OtBer ’ ‘

3A0AHME 15.
YacTHOMY peLueHmIo IMHENHOTO HEOAHOPOAHOTO AnddepeHumansHoro ypasHenus V" —3y)'+2y =2x—1

no BMAY ero npaBoi YacTu COOTBETCTBYET QYHKLMSA
BAPUAHTbI OTBETOB:

1)y*=Ax%+Bx 2) y,=A4Ax+B 3) y,=Ax 4)y*:Ax?+Bx+CH

3A0AHME 16.
[aHo nvHeliHoe HeogHopogHoe avddepeHUManbHoe ypaBHEHME C NOCTOAHHbIMU Ko3dduumeHTamu

2y"+y'+2y =xe" sin2x. 3anucaTb BUA YACTHOTO PELIEHUA C HEOMPEAENEHHbIMU KO3bdULMEeHTaMM

Otser ‘

3A0AHME 17.
[daHo nuHeliHoe HeogHopogHoe aunddepeHuUManbHOe ypaBHEHME C NOCTOAHHbIMU Ko3dduumeHTamu
V" +4y=2ctg2x. B Kakom BUAE CleAyeT UCKaTb YaCTHOE peLleHne HEOAHOPOLHOIO YPaBHEHNA METOL0M

Bapuaunn Npon3BOJZIbHbIX MOCTOAHHbIX ?

‘ Otser ‘
3A[AHME 18.
PeweHue Kpaesol 3agaun " =2x+1, 0<x<3, y(0)=1, »3)=9/2
“MmeeT Buz,
XX XX X x* 10
BAPUAHTbI OTBETOB: 1) y=—+—-3x+1 2) y=—+—-3x4+1 3)y=—+———x+1
3 2 6 2 3 2 3

4) _fi+fi+19x+1
YERT T
3AZAHME 20.
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yl’ :3y2’

Obuiee peweHne cuctembl anddepeHumanbHbIX YpaBHEHNUN

1)

3)

Yy =20 =
“meeT Buz
BAPUAHTbI OTBETOB:
y, =Ce* +Ce™, y,=Ce " +Ce™,
2 2) 2
¥, ZECIeZX -C,e™ v, =—§Cle_2x —~C,e™
y, =Ce +Ce™, y,=Ce +Ce™,
2 4) 2
¥, :§Clezx +Ce ™ Y, =—§Clez" +C,e .

Kputepuu onenku:

- OLICHKA «3a4TE€HO» BBICTABIISIETCS CTYJEHTY, €CIM OH PEryjsipHO B TEUEHUE CEMECTpa MpeJICTaB-
JISUT pelleHusl 3aj1ay, BBIIOJIHUII TOJTHOCTBIO BCE 33/1aHUS U MX 3alllUTUII, OTBETUB Ha BOIIPOCHI Mpe-
MO0AaBaTes;

- OLIGHKA «HE 3aYTEHO» BBICTABJIAETCS CTYJEHTY, €CJIM OH HEpPEeryysipHO B TEUEHHE CEMECTpa Mpe-
CTaBJISUT pPELIeHUs 3a]1a4, BBIMOJIHUI 33JaHUs HE MOJIHOCTBIO UM BOOOIIE HE MpeACTaBIsiil paboThl
Ha IPOBEPKY, AOIMYCKAET CYIIECTBEHHbIE HETOUHOCTH B OTBETaX Ha BOIIPOCHI MPENO1aBaTeNsl.

Jlia mpoBeAeHUsT TEKYIIero KOHTPOJS 3HAHUN CTYJEHTOB B TUCTAaHIMOHHOM (opmare B

paszpabotanHoM Kadenpoit «Marematuka» onmaiH-kypce «/luddepeHunansupie ypaBHEHUS
HMEIOTCS TPOMEXKYTOUHBIE (TTPOOHBIE) TECTHI.

3.2. Ilpome:xkyTOYHAA aTTeCTANMS

[TpomexxyTouHast arTecTamnus - (3a4eT) MPOBOJAUTCS 1O OMJIETaM B YCTHOM (opMe.
Bpewmst 17151 moAroToBKHM OTBETA HA BOIIPOCHI HE Ooiee 45 MUH.

buner BkiItoyaeT 0AMH TEOPETUUECKUI BOIIPOC M 3aJIaUH.

KomrmnekTel OuneToB xpaustcs Ha kadeape «MaTeMaTHKay.

TunoBble BApMAHTHI OWJIETOB NMPUJIATAIOTCS.

(98]

KoMmniekT Bonpocos
no qucuuiuinie «/AudgepeHunanbHbie ypaBHEHU»

OcHOBHbBIE MOHATHS TEOPHH OOBIKHOBEHHBIX JU((HEepeHIINaTbHBIX YPaBHEHHM MEPBOTO MOPSI-
Ka: omnpeneieHne 0ObIKHOBEHHOTO AU(QepeHInaIbHOr0 ypaBHEHUs, POPMBI 3amucu OOBIKHO-
BEHHOTO U (dHepeHIINaTbHOTrO0 ypaBHEHUs IEPBOT0 MOPSJIKA, MOHATUS OOIIEro U 4acTHOTO pe-
MIEHUH, OOIIEro ¥ YaCTHOTO HHTErPaJIOB.

[ToctanoBka 3amaun Ko miis auddepeHuanbHOro ypaBHEHHs IEPBOTO HOPSAKA.

Teopema cyiiecTBOBaHUS U €AMHCTBEHHOCTH pelieHus A nuddepeHnnantsHoro ypaBHEeHUs
MIEPBOrO MOPsIIKa.

I'eoMeTpuueckuii CMBICT 00IIIETO HHTETpaia OOBIKHOBEHHOTO J1.y. IEPBOTO MOPSIKA.
HuddepennnanpHble ypaBHEHHs TIEPBOTO MOPSAKA C Pa3fAeNEHHbIMA U Pa3ACTSIONIUMUCS Tie-
PEMEHHBIMU.

Jluneitapie quddepeHnnanbHble ypaBHEHHs IEPBOTO MopsAaka. MeToa Bapualiy MPOU3BOIIb-
HOM TTOCTOSIHHOM.

HuddepennnanbHbie ypaBHEHUS 71-TO Topsaka. OCHOBHBIC MOHITHS: (JOPMBI 3aIIMCH, TOHSATHS
00I11ero ¥ YaCTHOTO PeLICHHH.

[TocTanoBka 3agaun Kormu u kpaeBoii 3a1a4uu 715t 0OBIKHOBEHHOTO U (HepeHIIaTBLHOTO YpaB-
HEHHUsI n-TO MOPsIIKa.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

WuterpupoBanue auddepeHnnanbHbIX ypaBHEHUN /#-TO MOPSAIKA METOJAO0M MOHMKEHUS TTOPS -
Ka.

JIuneiinsle oqHOpOAHBIE MU(depeHnnanbHble ypaBHeHHs 1n-ro nopsiaka. Oomme cBoiicTBa pe-
LICHUM: TOHATUSA JIMHEWHO 3aBUCUMBIX W JIMHEMHO HE3aBUCHUMBIX PELICHUM, ONPEIEIUTENs
Bponckoro, nonstre GpyH1aMeHTaNbHON CUCTEMBI PELIEHHH,

Teopema o cTpykType 00IIEro penieHus 0ObIKHOBEHHOTO JIMHEHHOTO OJHOPOJHOTO Audde-
PEHLHUAIBHOTO YPAaBHEHHUS 1-TO MOPSAIKA.

JIuneiinple 0qHOpOAHBIE TU(epeHInaTbHbIE YPAaBHEHHS #-TO TIOPSIKA C MOCTOSHHBIMH KO-
spunmrenTamu. XapakTepUCTUYECKOE YpaBHEHHE, €ro CBs3b ¢ AU PepeHIINaTIbHBIM ypaBHe-
HUEM.

By yacTHBIX pemieHnii JTUHEHHOTO OIHOPOAHOTO IU(QPEepeHIMATIBHOTO YpPaBHEHHS 7 - TO
MOpsIIKa C TOCTOSHHBIMU KO3(QUIIMEeHTaMH B 3aBHCHUMOCTH OT BHUJA KOpPHEH XapakTepu-
CTUYECKOTO YPaBHEHUSI.

JluneiiHble HEOAHOPOIHBIE AU(QepeHnanbHbe ypaBHEHUs. Teopema 0 CTpyKType 00Iero
penieHusl.

Pemenne nuHeNHBIX HEOAHOPOAHBIX UG (GEPEHIINANBHBIX YPaBHEHUH ¢ IOCTOSSHHBIMU KO3 (]-
¢unuenTamu. Meton noa6opa 4acTHOTO pelieHus A IPaBbIX yacTel BUa

f(x)=P(x)e”, f(x)=M cosfx+ Nsinpfx,
f(x)=P(x)e™ cos fx+ Q(x)e™ sin fx.

Pemenne nuHENHBIX HEOMHOPOAHBIX UG depeHINANBHBIX YpaBHEHUH METOJ0M BapHaluu
IIPOU3BOJIbHBIX IMOCTOAHHBIX.

[TocTanoBKa U pelieHue 3a7auu Ha COOCTBEHHbIE 3HAUEHUSI.

Cucremsl quddepeHmanbHbIX ypaBHeHHH. [loHsTHE HOpManbHOU cucTeMsbl. [lorsTus oOrre-
ro M 4aCTHOTO peuieHui cucreMbl. Teopema o mnpuBeneHUHN AUQQPepeHInaNIbHOIO YpaBHEHUS
n-To MOPSIIKa K HOPMaJIbHOM cucTteMe. MeTo1 UCKITIOUEeHHS HEN3BECTHBIX.

Tunosoii BapuaHT OmMjIeT
no aucuunimnne «JAunddepennuanbupie ypaBHeHHs»

MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAILTAN

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE
VUPEXJIEHUE BBICLIEI'O OBPABOBAHNS
«MOCKOBCKUM NOJJUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHWI MOJIUTEX)

dakynbTeT 0a30BBIX KOMITCTEHIHH, Kadenpa «Maremaruka»
Juctumunaa  «{uddepeHnmanbabie ypaBHEHHSD
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIA BUIET

OCHOBHBIE TOHATHS TEOPHH OOBIKHOBEHHBIX IH((PEPEHIMATBHBIX YPAaBHEHHH IEPBOTO IMO-
psiIKa.
Pemuts ypasuenue: y" —2)" +y =2x.

Pemnts 3amauy Komm: y' = +e™, p(0)=1.

1+ x?

Haiitu oO1iee perienne CUCTEMBI:
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yl’ =), +e3x>
Vy=Xx—y +2y,.

YTBepkaeHO Ha 3aceqanuu Kadeapsl MateMaTrku «_03» 05 2023 ., mpotokos Ne 10

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

Jliss ipoBeICHHSI TTPOMEKYTOUYHOTO KOHTPOJIS 3HAHWUH CTYIEHTOB B JAMCTAHIIMOHHOM (hop-
Mare B pa3paboTaHHbIX Kadeapoit «KMaTemaTrkay OHJIaHH-KypcaxX UMEIOTCS HTOTOBBIE TECTHI.
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