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1.  Hexau, 3aga4u ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHHs 10
TUCIHUNIUHE

K ocHOBHBIM yensim 0cBOEHUS TUCHUTUTHHEI «JluddepeHnmanbabie ypaBHEHUSD» CIETyeT
OTHECTH:

- BOCITUTaHUE Y CTYACHTOB OOIIeH MaTeMaTH4YeCKON KYJIbTYPHI;

- TpuoOpeTeHre CTYIACHTaMU IIUPOKOr0 Kpyra MaTeMaTH4eCKHX 3HaHWM, YMEHUl u
HAaBBIKOB;

- pa3BHUTHE CHOCOOHOCTH CTYACHTOB K WHAYKTHMBHOMY M JEAYKTHUBHOMY MBIIIJICHUIO
HapsAy C pa3BUTHEM MaTEeMaTUYECKON MHTYUIINH;

- YMEHHE CTYyJIeHTaMH pa3BUBAaTh HABBIKK CAMOCTOATEIBHOTO H3Y4YeHHS Yy4eOHOU U
HAy4YHOU JIMTEpaTyphl, COJEpIKaIe MaTeMaTHUECKHE CBEICHUS U PE3YJIbTaThl;

- MOATOTOBKY CTYJIEHTOB K JESATEJIBHOCTH B COOTBETCTBUU C KBaTH(PUKAIMOHHON
XapaKTepUCTHKOW OakalaBpa II0 HalpaBlICHHIO, B TOM 4ucie (opMuUpoBaHHE YMEHHN
UCIIOJIb30BaTh OCBOEHHBIE MATEMATHUYECKHE METO/IbI B MPO(PECCUOHANBHOMN 1eATEeIbHOCTH.

- TIOATOTOBKY BBICOKOKBAIU(UIIMPOBAHHBIX KaJpOB, BOCTPCOOBAHHBIX B YCIOBHSX
u(ppoBol TYypOYJIECHTHOCTH M BBICOKUX TEXHOJIOTUYECKUX PHUCKOB COBPEMEHHOH IUGPOBOI
SKOHOMUKH.

K ocHoBHBIM 3adauam ocBoenusi aucuuiuinHbl «/uddepeHnuanbupie ypaBHEHH
CleyeT OTHECTH:

- OCBOGHHE CTYJEHTaMH OCHOBHBIX TMOHSTHH, METOAOB, (DOPMHUPYIOMIMX OOIIYIO
MaTeMaTUYECKYIO IOJrOTOBKY, HEOOXOIMMYIO JJIsl YCIIEUIHOIO PEIIEHUs IPUKIIaHBIX 3a]a4;

- (hopmupoBaHue y cTyeHTa TpeOyemMoro Habopa KOMIETEHIIN, COOTBETCTBYIOIUX €0
HAIPAaBJICHUIO MTOJTOTOBKU U 00ECIIEUHBAIOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PhIHKE TPY/Ia.

OO6yuenne no aucuumiuHe «/luddepeHnuansubie ypaBHEHUS» HANpaBleHO Ha (OPMUpPOBAHUE
y o0yyaromuxcs  cieayoummx kommereHuuid B cootBerctBun ¢ PI'OC  15.03.01
«MammHocTpoeHuey, yTBepKIEHHBIM Npuka3zoM MunoOpHayku Poccun ot 09.08.2021 N 727:

Kon u HammeHoBaHue NuaukaTopsl 10cTHKEHHSA
KOMIIETCHIIUH KOMIICTCHIIUH
OIIK-1. CnocoOeH pemaTh 3a7auu NOIIK-1.1. Ilpumensier
pOo(ECCUOHATLHOM NEATENBHOCTH, €CTECTBEHHOHAYYHbIE U OOIIENHKEHEPHBIE
NPUMCHAA METOBI MOJICJIMPOBAHMA, 3HAHUS, METOIBI MAaTEMAaTUUYECKOT'0 aHAIN3a 1
MaTEMaTHYECKOI0 aHaJIN3a, MOZEJIMPOBAHNS TIPH PELICHUH
€CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHBIE NMpodeccHOHATBHBIX 32124

3HAHHUS
NOIIK-1.2. JleMOHCTpUpPYET HaBBIKK
MCIOJIb30BaHUs 3HAaHUN (QU3UKH U
MaTEMaTHKH JJIs peLICHMs 3a1a4
TEOPETUYECKOI 0 XapaKkTepa B
podecCHOHATBLHOMN I TETbHOCTH

2. MecTO TUCHHUIUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

JuctunimHa OTHOCHTCS K o0s3aTenbHOM vactu Onmoka bl: Monyne «MartemaTnueckue u
€CTECTBEHHO-HAYYHbIE JUCIHUILINHBD).
JuctuninHa 6a3upyeTcs Ha CIeIYIOIINX, MPONIEHHBIX JUCIUTLTMHAX:

- TMHEeWHas anrebpa;

- MaTeMaTHUYEeCKUI aHaIu3.



Jucuummba  «/luddepeHnuanbable  ypaBHEHUs» JIOTUYECKM CBs3aHa C  MOCIEAYIOUIMMHU
JUCLUIUIMHAMU:
B obazamenvroti yvacmu:

- (husmka;

- TeOpeTUYECKasi MEXaHUKa;

- BJIEKTPOTEXHUKA U AIEKTPOHUKA;

- CONPOTHUBJIEHUE MAaTEPUAJIOB;

- TEOpHUs MAIIMH U MEXaHU3MOB;

- TeopHsi 00pabOTKM MaTepUalloB 1aBJICHUEM;

- SKOHOMMKA ¥ YIIPABJIEHUE MAIIMHOCTPOUTEIBHBIM IIPOU3BOJICTBOM;

- OCHOBBI POOOTH3ALMK U aBTOMATU3aLMU NIPOLECCOB 00PabOTKHU JaBICHUEM;

- OCHOBBI MaTEMaTUUYECKOT0 MOJEINPOBAHUS TEXHOJOTMYECKUX ITPOLIECCOB.
B uacmu ¢hopmupyemou yuacmnukamu ob6pazo8amensbHuvlx OMHOUEHUI!

- OCHOBBI TPUOOTEXHUKHU.

3. CTpykTypa u cojepKaHue TUCHUILINHBI

OO61mas TpyJ0€MKOCTh AUCHUIIIMHBI COCTABISET 4 3a4eTHbIE eNUHULIBI -144 yaca.

6.2. 3.1. Buasbl yueOHOI padoThbl M TPYA0EMKOCTh
n/n Bug yueoHoii padoThl Koamecrso Cemectp 3
1y p 4acoB p
AyAUTOpPHBIE 3aHATHS 54 54

B ToM umucie:

Jleknun 18 18

CemuHapcKue/mpakTHYECKUe 3aHATHS 36 36

JlaGopaTopHbIe 3aHATHS - -

CamocrositenbHas padora 90 90

HpOMe)KyTO'—IHaﬂ aTTeCTanusa

3a4eT 3 3

Hroro 144 144

3.2. TemaTrn4yeckuii IVIaH U3y4YeHUS TUCHUNINHBI

Pa3smemién B npunoxxenuu 1 x paboueit mporpamme.
3.3. Coneprkanue pa3aesoB JUCHUIIMHBI
Beenenue

[Ipeamer, 3agaun u conepxkanue TUCHUTLUIMHBL. OCHOBHBIC ATAIbl PA3BUTHS TUCIUILIAHEI.
CtpykTypa Kypca, ero MeCcTO M pojib B TOJATOTOBKE OakajgaBpa, CBS3b C IPYTUMH TACIUTUTAHAMH.



Tema 1. JluddepeHnuanpabie ypaBHEHHUS TEPBOTO mMopsiaka. Bmemenue. 3amaum,
npuBodne K audp@epeHnaIbHbIM ypaBHEHUSAM NepBOro mnopsaka. OCHOBHBIE TOHSTHSA
OOBIKHOBEHHBIX AU (epeHInalbHbIX YpaBHEHUH nepBoro nopsaka. [locranoska 3agaun Komm.
TeopeMma cyIecTBOBaHUS M €IMHCTBEHHOCTHU perieHus. O0Iee  4acTHOE pelieHHs, OOLMi 1
YacTHBIA UHTErpanbl. ['eoMeTpuyecKkuii CMbIC OOLIET0 HHTErpaa.

VYpaBHeHMsI € pa3feNeHHbIMH W pa3JeISIIOIIMMUCA IEPEMEHHBIMHU, OJHOPOJHBIE
TupdepeHManbHble  ypaBHEHUsS W NPUBOASIIMECS K HHUM, YpaBHEHHs B  IOJHBIX
muddepeHnmanax.

JluneiiHpie 1.y. mepBOro mnopsaka W ypaBHeHus bepHyinu. Pelienwe JIUHEHHBIX
YpPaBHEHUI METOAOM BapHUalLMU IIPOU3BOJIBHON OCTOSHHOM, METOJIOM ITPOU3BEACHUI bepHyun.

Tema 2. JlubdepeHumanbHple ypaBHEHHUS BBICIIUX MOPSAKOB. Dopmbl  3amucu
g epeHIraIbLHOro ypaBHEHHs n-ro nopsaaka. Oouee u yactHoe pemieHus. [loctanoBka 3a1a4un
Komm, kpaeBoii 3anaun. IHTErpupoBaHne METOJOM NTOHMKEHUS TOPSAIKA.

Tema 3. Jluneiinsie ogHOpoIHBIE MU dEpeHIINaTbHBIE YPaBHEHNUS /1 — TO opsiaka. O0mue
CBOWCTBA PEUICHUN JMHEHHBIX OJHOPOAHBIX MU(QepeHIHaIbHbIX YPaBHEHUH # — IO HOpsaKa.
Teopema 0 cTpykType OOIIEro peumieHus JHHEWHBIX OJHOPOAHBIX AudQepeHnnatbHbIX
ypaBHeHUH n — ro nopsaka. [lonstue QyHAaMeHTaIbHOM CUCTEMBbI pEIIEHUH  JIMHEHHOro
OJTHOPOIHOTO U (HEepPEeHITNATEHOTO YPAaBHEHUS 1 — TO MOPSJIKA, €€ IIOCTPOSHUE Il YPaBHEHUH C
HOCTOSHHBIMU KO3 duumenramu. XapakTepucTUYecKoe ypaBHEHHE. BuJ uyacTHBIX perieHui
JMHEWHOTO OJHOPOIHOTO MU((GEPEHINATBFHOIO YPABHEHHS /1 — TO TIOPSIIKa B 3aBUCUMOCTH OT
BHJIa KOPHEN XapaKTEPUCTUYECKOTO YPaBHEHHS.

Jluneiinple HeomHOpoAHBIE auddepeHnnanbHbIE YpaBHEHUST /1 — TO TOpSIKa C
HOCTOSIHHBIMU Ko3(dunmentamu. Teopema 0 CTpyKType OOIIEro pemieHusi TaKUX ypaBHEHHH.
Metoxa mogbopa 4acTHOTO pelIeHus (METOI HEOMpeAeIeHHBIX KO3()(OUIIMEHTOB) IS pa3IMYHbIX
CIEIIMAJIBHBIX BUJOB IIPaBOM YacTH.

JIuneiinple HeogHOpOAHBIE nUBdepeHInanbHbIe YpaBHEHUSI BTOPOTO IMOpsiaka. Meron
BapHalUy IPOU3BOJIbHBIX IIOCTOSIHHBIX.

Tema 4. Kpaesbie 3aaun. 3agaun Ha COOCTBEHHBIE 3HAYCHUSI.

Tema 5. Pemenne nuddepeHnnanbHbIX ypaBHEHUH ¢ IepeMeHHbIMU K03 duimentamu.
HuddepenunansHoe ypaBHeHue Oiiepa. [IpumMeHeHHe CTENEeHHBIX PSAAOB K MHTETPUPOBAHUIO
T depeHMaIbHbIX YPaBHEHUH C TepeMeHHBIMU KO3 UIIEHTaMH.

Tema 6. CucteMbl OOBIKHOBEHHBIX AU(PPEepeHInanbHbIX ypaBHEHUH. OCHOBHbBIE
noHsTHsl. HopMasibHbIE CHCTEMBI IMHEHHBIX OJHOPOJHBIX U HEOJHOPOIHBIX U (epeHInaTbHbIX
ypaBHeHUH. Teopembl 00 3KBUBaJIEHTHOCTH IU((EpeHIMATBHOTO YPaBHEHUS N-TO MOpsAKa U
HOpMaJIbHON cUCTeMBbI h JuddepeHInaNbHbIX ypaBHEHUH. Pelienne TMHEeHHbIX OTHOPOJHBIX U
HEOJHOPOAHBIX CHCTEM OOBIKHOBEHHBIX An((depeHInalbHbIX YPaBHEHUH € MOCTOSHHBIMU
KodpUITUEHTaAMH.

3.4. TemaTuka NPaAKTHYECKUX 3aHATHH N0 qucuuiiube «JAnddepenunaabubie

YPaBHEHUD)
Ne 3ansTHs Tema 3aHATHSA

1 Penrenne nuddepeHmanbHbIX ypaBHEHUH (1.y.) TEepBOTO TOpsIKa ¢
pa3eIeHHBIMU M Pa3IeIIIONIMMHUCS TIEPEMEHHBIMH

2 Pemennie oMHOPONHBIX [.y. W MPHUBOSMIINXCS K HAM.

3 Pemenue ypaBHeHu B noiHbIX auddepeHnmanax
JluneiiHble 1.y. IEpBOro nopsaxKa u ypasHeHus bepHymu Meton

4 BapHalMy IPOU3BOJILHOM MOCTOSHHON, METO/ ITPOU3BEICHUI
bepnymin.

5 KonTtposbHas paboTa mo j.y. mepBoro mopsijika

6 WnTerpupoBanue 1.y. n —T0 NOPSAAKA. METOJOM MOHIKESHHS MOPSIKA




I/IHTCFpI/IpOBaHI/IC A.y. n —TO mopsaaKa. MCTOAOM INOHMIKCHUA IMOPAAKa

7

(IpogomKeHme)

Jlunelinple opHOponmHble O.y. n -—To mnopsagka. Iloctpoenue
8 (hyHIaMEHTAILHOM CHCTEMBI PEIICHUH I YPAaBHEHUN C TIOCTOSIHHBIMH

KoddurmerTamMu. XapakTepruCTHIECKOE YPaBHEHHE.

Pemenne mMHEHHBIX HEOMHOPOAHBIX JI.y. A-TO MOPSAIKA C TOCTOSTHHBIMHU
9 K03 PUIMCHTaMU I Pa3IMYHBIX CICIUATIBHBIX BHJIOB MPaBOi 4acTH
METOJIOM HEONPEACICHHBIX KOA(PDUIIMCHTOR.

Pernrenue MUHEHHBIX HEOTHOPOAHBIX J.Y. 1-TO MOPSIKA C TOCTOSHHBIMH
10 KO3 UIMeHTaMU U Pa3IMYHBIX CHENHATbHBIX BHIOB MPaBOil 9acTH
METOJIOM HEONPEACICHHBIX KOAPDUIIMEHTOB (ITPOJOIKECHUE).

JluHeliHbIe HEOMAHOPOIHBIC I.y. BTOPOrO MOPSAKA C MOCTOSHHBIMH
11 KO3 (UIIMEHTaMH C TPOWU3BOJBHONW HEMPEPBIBHON MPaBOH YacThHIO.
MeTo/1 BapHalyy MPOU3BOJIbHBIX MOCTOSHHBIX.

12 Kpaesble 3a1aun. 3agaun Ha COOCTBEHHBIE 3HAYCHUSI.

13 KontponbHas paborta mno mauHEWHbIM auddepeHuanbHbIM
YPAaBHEHHSIM C TIOCTOSTHHBIMU KOX((OHUITMEHTAMH N-TO MOPsiIKa

14 Huddepenumanbaple ypaBHEHUS! ¢ TEPEMEHHBIMU KO3 HUIUEHTaMHU.
VpaBHeHue ~— Oiinepa.  IIpumeHeHMEe  CTENEHHBIX  PSAOB €
HEOoIpeeeHHBIMU KO3QPHUIUEHTAMH K UTETPUPOBAHHIO JINHEHHBIX 1.y .
C MepeMeHHbIMH K03 QUIIMEHTaMHU.

15 WuTterpupoBanue 1.y. ¢ IEpeMEHHBIMH KO3()(HUIMEHTAMU C ITOMOIIBIO
passiokeHus pelieHus B psaj Tenmopa

16 CucteMbl OOBIKHOBEHHBIX Au(depeHInanbHbIX ypaBHeHUH. Pemenne
HOPMAJIBHBIX CHUCTEM JIMHEHHBIX AU PEepeHIHANbHBIX YPaBHCHUI
METOJIOM HCKJIIOYEHHSL.

17 Pemienne nHMHEHHBIX OJHOPOIHBIX CcHUCTeM An((epeHINATBHBIX
ypaBHEHUI MeTOI0M Ditepa.

18 KoHTposnbHOE TECTUpOBaHHE

N —

4. Y4eOHO-MeTOAMUYECKOE M HH(OPMALIMOHHOE 0O0ecIeYeHue

4.1. HopmartuBabie 1o0kyMeHTbl H 'OCTb1

®I'OC 15.03.01. MammuocTtpoenue. 2021.

AxkaeMHyecKkri yueOHbIH I1aH 1o HamnpaBieHuto noarotoBku: 15.03.01 MammuoctpoeHnue.
[Tpoduns: MatnHel ¥ TEXHOIOTMH 00pabOTKK MaTepuaiioB JaBieHueM. Popma 00yueHHs —

ouHas. 2025.

Marpuna pacnpeleneHus KOMIETEHLIMH 10 HampaBieHuto noarotoBku 15.03.01
Mammmnoctpoenue. [Ipoduib: MamuHbl U TEXHOIOTUU 00pabOTKH MaTepHuajoB J1aBICHUEM.
®opma o0yueHus: ounas. 2025.

Vka3 Ilpesunenta Poccuiickoit @enepanun ot 01.12.2016 Ne 642 «Ctparerun HaydHO-
TEXHOJIOTHYECKOTo pa3Buths Poccuiickoit denepanuny».

[Tpuka3 MunucrepcTBa o6pa3zoBanus 1 Hayku Poccuiickoii ®eneparuu ot 23.08.2017 Ne 816
«O0  yrBepxkaenun Ilopsnka mOpuMeHeHUs  OpraHu3alUsM{, OCYLIECTBIISIOIIKUMU
00pa30BaTeNbHYIO JEATENBHOCTD, AIIEKTPOHHOI'O o0yueHus, JVCTaHITUOHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN IPU pealin3alii 00pa30BaTEIbHBIX IPOTPAMMY.

4.2. OcHoBHas JqUTEpaTypa



1. Hemunouu b.I1., Monenos B.II. [luddepennmansubie ypaBHeHuUs: yaeOHOe mocodue. M.
W3n-Bo «Jlanby, 2019. 280 c.

2. bepkoB H.A., Munocues B.b., [Tymkaps E.A. Kypc MaremaTuku 1711 TEXHUYECKUX BBICIITUX
yueOHbIX 3aBeneHMil: ydyeOHoe mocobme. Yacts III. M.: MI'MY, 2011. 505 c.
https://e.lanbook.com/

4.3. lomosHMTeJbHAas JUTEPATypa

1. TIuckynoB H. C. luddepennmanbHoe U UHTETpATbHOE UCUYUCICHUS TSI BTY30B. B 2-X
toMax. M.: UuTterpan - [Ipecc, 2009. 180 k3.

2. 3yokxos B.I'., Jlaxosckuii B.A., MaptemHenko A.M., Munocues B.b. Kypc Bbiciieit
MaTreMaTuku: YdeOHoe mocobue mis BTy30oB. Yacte II. M.: MI'MY, 2007. 527 c.
https://e.lanbook.com/

3. Koran E.A. OObkHOBeHHBbIC AUCHUIUIMHE AuddepeHInaTbHbIE ypaBHEHUS U
OTIEpAIMOHHOE HCYHCIIeHHE. YdeOHoe mocobue mo «MareMaThkay JUisi CTYJIEHTOB BCEX
craenuanbHoctel. M. 2006. 693 k3.

4. Koran E.A. OObikHOBeHHbIEe au(QepeHIrnanbHble YpaBHEHHS H  BapUAIlIOHHOE
UCYHCIICHUE B MPUIOKEHUH K PacuéTy aBTOMOOMIBHBIX KOHCTPYKIIHA. YueOHoe mocodue
1o JuctuIuinHe « MateMaTukay IJis CTYJIEHTOB Beex crneruanbHocteir. M.: MAMU, 2010.
200 k3. http://lib.mami.ru/lib/content/elektronnyy-katalog. DnaexTpoHHBII pecypc.

4.4. DJeKkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[TpoBenenue 3aHATHH W aTTeCcTalMi BO3MOXKHO B JUCTAHIIMOHHOM (opMmare ¢ HPUMEHEHHEM
CUCTEMBbI JUCTaHIMOHHOro oOyueHus yHuepcutera (CHO-LMS) Ha ocHOBe pa3paOOTaHHBIX
Kaeapoil «MaTemaTHKay 3JEKTPOHHBIX 00pa3zoBaTeibHbIX pecypcoB (DOP) no BceM pazaenam
IIPOrPaMMBI:.

Hazpanue D0P

HuddepenunanbHble https://online.mospolytech.ru/course/view.php?id=4396
yYpaBHEHUS

OcHOBBI BapualmoHHoro | https://online.mospolytech.ru/course/view.php?id=476
MCUYHUCIICHHUS

Pa3zpaborannbie DOP BKII0OYatOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.

[Topsimox mnpoBeneHust pabOT B AMCTAHIIMOHHOM (oOpMare YCTaHABIUBAECTCA OTAEIbHBIMU
pacropspKeHUSIMUA  TIpOpEKTopa 1o y4eOHOW paboTe W/MIM HEHTPOM YYeOHO-METOIUYECKOM
paboTHI.

Kaxaplii cTyneHT obOecriedeH MHAWBHUIYalbHBIM HEOTPaHWYEHHBIM JOCTYIOM K DJIEKTPOHHOMN

OMOJIMOTEKE MOCKOBCKOI'O IIOJIMTEXA

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

HuTepHeT-pecypchl BKIIOYAIOT Yy4eOHO-METOJUYECKHE MaTepuanbl B DJIEKTPOHHOM BHJE,

MpeJICTaBICHHBIE Ha caiiTe mospolytech.ru B pazaene: «lleHTp MareMaTndeckoro 0Opa3oBaHUs

(http://mospolytech.ru/index.php?1d=4486,

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

http://pmims.000webhostapp.com/xbookM0018/index.html Bumeokypc u TecThl MmO TeOpHUH
BEPOSATHOCTEH U MaTEeMaTHUECKOM CTaTUCTHUKE.

[Tone3nble yueOHO-MeTOAMYECKHE U MTHPOPMAIIMOHHbBIE MaTepHallbl IPEICTaBIEeHbl Ha calTax:

http.//exponenta.ru, hitp://eqworld.ipmnet.ru/ru/info/mathwebs.htm.



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

[Tepeuens pecypcoB HHOOPMAIIHOHHO-TEIIEKOMMYHHKAIIMOHHOMN ceTH «MIHTEpHET» ISt OCBOCHHUS
TUCIUILIMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JIu1leH3MOHHOE U CBOOOHO pacnpocTpaHsieMoe MporpaMMHoe
obecmeuyenmne

Ne| HaumenoBanme | Pazpabdorunk I1O JocTynHoCTh Ccblika Ha Ennnblii peectp

(mpaBoobsagaren | (JMIEH3HOHHOE, | POCCHICKUX MPOrpamMM JJisi
b) cB00OTHO 9BM u B/l (npu Haanuumn)
pacmpocTpaHsieMm
oe)
1 | Astra Linux [ OOO JInneH3noHHoe https://reestr.digital.gov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase_id=9540

ACTPA" 36

2 [ MoiiOduc 00O "HOBBIE JInneH3noHHoOe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_1d=9433
TEXHOJIOT " 75

4.6. CoBpemeHHbIe nTpodeccHoHATbHBbIE 0a3bI JAHHBIX U HH(POPMAIIUOHHBbIE
CIIPABOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetn UHTepHET, JOCTYNHBIX /ISl OCBOCHUS AUCHMIIJIMHBI:

HaumenoBanue Ccblika Ha pecypc HocTynHocTh

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

JocrynHa B cetn
https://stackoverflow.co
Stack Overflow / WuTepuer 6e3
m
OrpaHUYEHUI

Undopmarmonnsie pecypest Cetdt | http:// www.consultant.ru | JlocTymzo
KoncynbsrantlIntoc

[Topran @eaepanbHbIX
roCy1apCTBCHHBIX http://www.fgosvo.ru. JoctynHo
o0pa30BaTeNbHbIX CTAH/IaPTOB
BBICIIIEr0 00pa30BaHUs



http://www.i-exam.ru/
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
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/

DJIeKTPOHHO-0MOJIMOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JocrtynHa B ceTn
HNHuTtepHer 6e3
OrpaHUYECHUN

IPR Books https://www.iprbookshop | [loctynna B cetn
.ru/ HNHuTtepHer 6e3
OrpaHUYECHUN

IIpodeccuonasibubie 6a3bl JAHHBIX

basa naHHBIX Hay4HOMH http://www.elibrary.ru JoctynHo
AJIEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | Joctymnno

nojMTeMaTuueckas pedepaTuBHO-
oubnuorpaduyeckas u
HAyKOMETpUYECKasI
(bubmmomeTpuyeckas) 6aza JaHHBIX

5. MaTepuajibHO-TeXHHYeCKO0e o0ecneyeHune JUCHUIINHbI

MaTepI/IaﬂbHO — TEXHHUYCCKas 68,38, YHUBCPCUTCTA o0ecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHATHH, IPEyCMOTPCHHBIX YUEOHBIM IUIAHOM, ¥ COOTBETCTBYET JICHCTBYIOLIMM CAHUTAPHBIM U
IMPOTHUBOIIOKAPHBIM IIpaBUjIaM U HOpMaMm.

Kadenpa «Marematuka» He pacroiaraeT COOCTBEHHBIM ayJUTOPHBIM (OHIOM U
WCIIOJIB3YET YUeOHbIC ayUTOPUHN U3 0011ero (GOH/Ia YHUBEPCUTETA.

[Ipy HEOOXOAMMOCTH MJii TPOBEACHUS WHTEPAKTUBHBIX MPAKTHUYECKUX 3aHIATUN
HCIOJIB3YIOTCA KOMIIBIOTECPHBIC KJIACChl YHUBEPCUTETA.

6. MeToauyeckue peKOMEHAAMU

6.1. Meroauyeckune peKOMeHAANNH JJIsl MPENOIABATEIsI 10 OPraHu3aun
00y4eHuUs

[Ipexxne Bcero, cieayeT oOpaTUTh BHHMaHUE CTYJIEHTOB Ha TO, YTO MPAKTUYECKH BECh
M3y4aeMbIil UMM MaTepHall SBJSIETCS [UIsl HUX HOBBIM, HE M3YYaBILIMMCS B IIPOrpaMMe CpeaHeEln
mkosibl. OHAKO OH He TpedyeT KakoH-Iu0Oo crenuanbHOM (JIOMOJHUTENbHOM) MOATOTOBKU U
BIIOJTHE MOJKET OBITh YCIEIIHO U3YY€H, €CIIM CTYJCHTHI OYyT MOCeIaTh 3aHATHS, CBOEBPEMEHHO
BBITMOJHATh JOMAIHUE 3a/laHusl U MOJIb30BaThCs (MPU HEOOXOJIMMOCTH) CHUCTEMOM IJIAHOBBIX
KOHCYJIbTAIlMil B TEYEHHE KaX10T0 ceMecTpa. Boleamme B Kypc MaTeMaTHUKU pa3/Iebl SIBIAIOTCS
KJIACCUYECKUMH, B TO K€ BpeMsl OHM NMPAKTHUYECKU OPHUEHTHUPOBAHBI, TAK KaK MMEIOT LIUPOKOE
pacnpoCTpaHEHHE JJIsl PELLIEHUS Pa3HOr0 po/jia 3a/1a4d BHYTPU caMOW MaTeMaTUKU U NMPUKJIAIHBIX
3ajgad. MIX ocBOeHHE OMOXKET CTYAEHTaM JIOTUYECKH BEPHO, apIYMEHTHPOBAHO U SICHO CTPOUTh
YCTHYIO U TUCBMEHHYIO PeUb, YCIIEUTHO IPUMEHATh HAaKOIUIEHHBIE 3HAHUS B IPO(ecCHOHANbHOM
JESITEIbHOCTH.
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http://www.elibrary.ru/
http://webofscience.com/

HeobxoguMo ¢ camoro Hawama 3aHSATHH PEKOMEHJOBAaTh CTYAEHTaM OCHOBHYIO W
JIOTIOJTHUTEIIBHYIO JIUTEPATypy, @ B KOHIIE CEMECTpa JaTh CIUCOK BOMPOCOB JJISi OJATOTOBKU K
9K3aMEeHY.

Ha nepBoM 3aHATHH IO JUCHHUIUIMHE CIEIyeT 00513aTeIbHO MPOUH(POPMHPOBATH
CTYZICHTOB O BHJE U (OpME MPOMEKYTOUHOM aTTECTAIMH 1O AUCIUIUINHE, CPOKaX &e
NPOBEICHUS, YCIOBHAX JIOMYCKA K IPOMEXKYTOYHOM aTTeCTalluy, TPUMEHSIEMbIX BUAAX
IPOMEXKYTOYHOT'O KOHTPOJISL.

CoolOpakeHus: M pPEKOMEHJIAIMH, TpPUBEACHHBIE B M. 9 paboueil mporpammsl Uis
CTY/ICHTOB, JIOJDKHBI OBITH YETKO CHOPMYIMPOBAHBI M M3JI0KEHBI HMEHHO IIPEIoIaBaTesieM Ha
JCKIHSX, MPAKTUYECKHUX 3aHATUAX U KOHCYJIbTAIHSIX.

W3noxxeHne TEOpEeTHYECKOr0 MaTepHana JOJDKHO COMPOBOXKAATHCS WILTIOCTPATHBHBIMU
IpUMepaMu, TIIATEILHO OTOOPAaHHBIMH MPETOaBaTENIeM TaK, YTOObI TEXHUUECKUE TPYIHOCTH U
BBIKJIQJIKW TPU DPEHICHHM 3aJaddl HE OTBJICKAJIM OT IJIABHOTO: OCMBICIICHHS HWJICH U CYTH
npuUMeHseMbIX MeTo0B. ClieayeT Bcerja yKasblBaTh MPHUMEPHI MPAKTHYECKOTO NPUMEHEHHUs
PACCMOTPEHHBIX Ha 3aHATHUIX YPaBHEHUH U (HOPMYIL.

[IpakTryeckue 3aHATHS JOJDKHBI OBITh OPraHM30BaHBI IPENoaBaTeeM TaKuM 00pa3oMm,
4TOOBl OCTABAJIOCH BpEMs Ha TIEPHOAMYECKOE BBINOJHEHWE  CTYJICHTAaMH HEOOJbLIOHN
CaMOCTOSITENIbHOW PadOTHI B Ay JUTOPUU JJISl IIPOBEPKU YCBOCHUS U3JI0)KEHHOTO MaTepHara.

[TpenoxaBatenb, BeAyIIMH MPAKTUYECKHE 3aHATHS, TODKEH COTJIACOBBIBATH y4eOHO —
TEMAaTUYECKHIA TUTaH 3aHATHH C JIEKTOPOM, HCIIOJIB30BATh €ANHYIO CUCTEMY 0003HAYCHUH.

[lpenogaBatento ciemyer OOMBATHCS CHCTEMAaTHUECKOHM HENPEpHIBHOW  paboOThI
CTYZCHTOB B TEYCHHE CEMECTPA, HEOOXOIMMO BBISBIATH CHIIBHBIX CTY/ICHTOB U MPHUBIEKATh UX K
Hay4HOU paboTe, K y4acTHIO B Pa3HOTO POAa OJMMIHMAIaX U KOHKypcax.

CTyneHT HOMKEH ONIyIlaTh 3auHTEPECOBAHHOCTh NPEMoJaBaTelsi B JIOCTHIKCHUHU
KOHEYHOTO pe3yJIbTaTa: B IPHOOPETCHUN 00yYarOIIMMHUCS ITPOYHBIX 3HAHWH, YMEHUI U BIIAICHHS
HAKOIJICHHOH MH(pOpMaImei s peleHus 3a/1a4 B IpopeCCHOHATBHON e TebHOCTH.

6.1.1. O0pa3oBaTe/ibHbIE TEXHOJOTHH

Bo3MoHO mpoBeseHue 3aHATHHA W aTTecTalMid B JUCTAHIMOHHOM (opmare ¢ NpUMEHEHHEM
CUCTEMBbl JUCTaHIMOHHOro oOyueHus yHuepcuteta (CHO-LMS) Ha ocHOBe pa3pabOOTaHHBIX
Kaeapoii «MaTemaTuka» 3IeKTPOHHBIX 00pa3zoBarenbHbIX pecypcoB (DOP) (cm. n.4.4).
[Topsimox mpoBeneHUst pabOT B AWCTAHIIMOHHOM (OpMaTe YCTaHABIUBACTCS OTIACITHHBIMU
pacropsKeHUs MU TIPOpPEeKTopa Mo y4yeOHOM paboTe /MM LEHTPOM Y4eOHO-METOJUYECKOM
paboTHL.

6.3. MeToauueckue yKa3aHus sl 00y4YAKOIIMXCH 10 OCBOCHUIO
AUCHMILTUHBI

N3yuenne nuddepeHranbHbIX YpaBHEHUH HMEET Ba)KHEWIIee 3HAYCHUE B

MaTeMaTHYeCKOM IMOAroTOBKe HHKeHepa. OObscHAeTcs 3TO TeM, uTo auddepeHIuaibHbe
yYpaBHEHHUS MPEACTABIAIOT cOO00I MaTeMaTHYECKUE MOJIEH CaMbIX Pa3HOOOpPa3HBIX MPOIECCOB U
ABJICHUM, TAK KAK UX PELICHU TO3BOJISIOT OIMCATh YBOJIFOLUIO U3y4aeMOro MpoLecca, XapaKkTep
MPOUCXOAAIMINX C MAaTEPUAIIBHOM CHCTEMOW M3MEHEHHHM B 3aBUCHMOCTH OT IEPBOHAYAIBHOIO
COCTOSIHUSI CUCTEMBI.
OTnuuuTenbHOE CBOMCTBO AM(QEpeHlnanbHbIX ypaBHEHUH COCTOUT B TOM, 4YTO MpPH HUX
MHTETPUPOBAHUH OOBIYHO IMOJyyaeTcss OeCcUMCICHHOE MHOXKECTBO pelieHui. s ypaBHEHuUs
MEPBOTO TOPSAJIKA 3TO MHOXKECTBO OMHUCHIBACTCS OJHOW MPOU3BOJIBHOW TOCTOSHHOW. YTOOBI
BBIJICJIUTh M3 OECKOHEYHOIO MHOXKECTBA pEIIEHUIl TO, KOTOPOE ONMUCHIBAET WMEHHO JaHHBIN
IpoLecc, He0OXOAUMO 3a/1aTh JOMOJIHUTEIbHYI0 MH(POpPMAIUIO, HAIPUMEP, 3HAaTh HayaJlbHOE
COCTOsIHME Ipouecca. Takoe TOMOJHUTEIBHOE YCIOBUE HA3bIBACTCA HAa4YaIbHBIM YCIOBUEM.
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3agada MHTErpupoBaHusl AU(PepeHIINaIbHOTO yPaBHEHMSI IEPBOTO MOPSIKa COBMECTHO
C HayaJIbHBIM YCJIOBHEM Ha3bIBACTCS HauyalbHOM 3a1adel miM 3aaadeil Komm.

Jis nuddepeHnnanbHbIX  ypaBHEHUM MEpBOro IMOpsAJKa ClIeAyeT pasziudaTh oOllee,
4aCcTHOE M 0CO000€ pelIeHus, a TakKe 00N, YaCTHBIM U 0COOBIA MHTErPaIbI.

IIpu uHTErpUpPOBaHUM YPAaBHEHUI NIEPBOTO MOPSAIKA HAZO MPEXKIE BCETO ONPENCIUTD THII
YpaBHEHHS, a 3aT€M YK€ PUMEHUTH TOT WM UHOW MeToA pemieHus. Hamo o0s13aTebHO OCBOUTH
IpoLeAypy IPHUBEACHHUS YPABHEHMs IIEPBOTO IOPAAKA K YPABHEHHIO C Ppa3lIelICHHBIMU
IIEPEMEHHBIMU, TaK KaK MMEHHO TaKHU€ YPaBHEHUS! MOXHO HENIOCPEACTBEHHO UHTETPUPOBATh.

Jns nuddepeHunanbHbIX ypaBHEHUH N — ro MopsAgKa 00s3aTeIbHO 3HATh IOCTAaHOBKU
3anaun Komu, kpaeBoi 3a7auu, 3aa41 Ha COOCTBECHHBIC 3HAUCHHSI.

B teme, nocesieHHONW TUHEHHBIM U GEepeHMaIbHbIM YPAaBHEHUAM N — 'O HOpPsJIKa,
HaJI0 3HAaTh TEOPEMBI O CTPYKTYpE OOILEro peleHrs OAHOPOJHBIX U HEOJHOPOIHBIX YPaBHEHUH,
TaK KaKk OHHM YKa3bIBalOT IyThb IOCTpOEHUs obiero pemeHus. OOpatuTh BHUMAaHUE HA TO, YTO
pelIeHHe JIMHEHHBIX OJHOPOIHBIX IU(QEepeHINATbHbIX YpPaBHEHHH N — TO MOpAIKa C
HOCTOSHHBIMU KO3 (QHULUHUEHTAaMU He TpeOyeT MHTerpupoOBaHUsA, a CBOJAUTCA K UHUCTO
anreOpanyeckoll TpoOeMe HaXOXKACHUS KOPHEH COOTBETCTBYIOIIETO XapaKTEPUCTUYECKOTO
ypaBHeHMs. Hajo 3HaTh BHUJ 4acCTHBIX PELICHUI JIMHEHHBIX OJHOPOAHBIX TU(EepeHIIHATbHBIX
YpaBHEHHH N — IO MOPSAKA C TOCTOSHHBIMU KO3 PHUIMEHTaMH B 3aBUCHMOCTH OT BU/Ia KOPHEH
XapaKTepUCTUYECKOIO yPAaBHEHUSI.

Hago 4eTko ysACHHTH aQiIrOpUTM IIOCTPOCHMSI YAaCTHBIX PEHICHUN JIMHEWHBIX
HEOJHOPOAHBIX UG PepeHIHaTbHBIX YPaBHEHUH METO/10M o100pa (METOJ0M HEONPEeAEIeHHbIX
K03 unreHToB), oOpaTUB BHMMAaHHE Ha TO, YTO B 3TOM CIIydae BHJ YaCTHBIX DPEUICHUIN
HEOJTHOPOJHOI'O YPaBHEHUS COOTBETCTBYET 110 CTPYKTYPE 3aJaHHOW IIPaBOW YaCTH.

7. @OH/ OLIEHOYHBIX CPEACTB

@DoHJ OLICHOUHBIX CpeACTB NpeacTanieH B [lpunoxenun 2 k paboueil nmporpamMme U BKJIHOYAET
pa3aens:

1. MeTo/1bl KOHTPOJISL M OLICHUBAHUS PE3yJIbTaTOB 00yUYEHUs

2 llIxana u KpUTEpUU OLIEHUBAHUS PE3YyJIbTATOB O0yUYEHHUS

3. OueHouHbIE CpeCTBa

3.1. Texymuii KOHTPOJIb

3.2. [IpomexyTo4Has aTTecTalus
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Ilpunoscenue 1

TemaTnuyecKuil IJIaH JUCUMILIAHBI «luddepeHunanbHbie ypaBHEHUs
10 HANIPABJICHUIO MOATOTOBKH

15.03.01 MamuHOCTpOEHHE

[Tpodunb noaAroTOBKH
MalmuHbI M TEXHOJOTHH 00Pa00TKM MaTepHaJsioB JaBJIeHUEM

(bakanasp)
Ounas dhopma 00yueHUs
I'ox naGopa 2025/2026

H Buapl yueOHoii padoThl,
e
8 BKJIIOYASl CAMOCTOSITEIbHYIO Buasl camocTosITe/IbLHOM PaGoThI DopmbI
er aTTecTan
i padoTy CTy1eHTOB, CTtyaeHToB 0

¢ U TPY10eMKOCTh B Hacax

eM C

Paszpen
ec e
P M
n/n
ec J | I/C | JIa6 | CPC | KCP | K.P. | K.IL. | PP | Pedpepar | Kip | D | 3
T
p
a
IlepBblii cemecTp
Tperuii cemecTp
Tema 1. OcHOBHBIE MOHATHS OOBIKHOBEHHBIX
3.1 | IuddepeHIHANBEHBIX YPaBHEHUH (1.Y.) IIEPBOTO 3 1 2 2 2

MOpsAIKA. 3anmaya Ko, Teopema
CYHICCTBOBAHMA U CAMHCTBECHHOCTHU €€ PCIICHUA

14




IlonaTtns o0OImEro W YacTHOTO PEIICHHH,
o0rero u YacCTHOTO HMHTETPaJIoB.
['eomerpuueckuid cMbICT OO0IIEr0 HHTErpaia
4.y 1-ro nmopsinka

3.2

Pemwienne  a.y. mepBoro  mopsaka ¢
pa3aeneHHbIMU " Pa3aeNsTIOIIMICS
MepEMEHHBIMU

Boinaua 3ananuii PT'P _no 0.y.

3.3

.OmHOpOIHBIE M.y. W MPUBOJIAIINECT K HUM.

34

Pemenne YpaBHEHUH B TTOJIHBIX
nrddepeHnmranax

3.5

JluneliHpie A.y. IEPBOro MOPSIIKA U YPABHEHUS
beprymin Meton Bapuanuy IPOU3BOJIBHOMU
MOCTOSIHHOM, MeToJ npou3BeaeHui beprymnu.
KoutrponbHass paGora 1o ypaBHEHHSIM
MepPBOro NMOPsSAKA B AyAHTOPHH

3.6

duddepennmanpaple  ypaBHEHHS  BBICHIMX
nopsiakoB. OcHOBHBIE TOHATHA. IlocTaHOBKA
3agaun Komw, kpaeBod 3amaud. YpaBHEHUA,
JIOTYCKAIOIINe  HMHTErPUPOBAHUE  METOAOM
TOHM)KEHUSI [TOPSIIKA

3.7

WuTerpupoBanue A.y. n —TO HOPSAKA. METOIOM
MIOHM)KEHUS ITOPSI/IKa

3.8

JIvHeiiHble OJHOPOJHBIE N.y. N —TO MOpAJKA.
OOmme cBoiictBa pemenuil. Teopema o
CTPYKType OOILIero pemeHus JUHEHHBIX
ONHOPOAHBIX JA.y. nh  -TO  TIOpAAKa.
XapakTepuCTHUECKOe YpaBHEHHE.

39

IMoctpoeHne  (GyHAAMEHTANBHOW  CHCTEMBI
pelieHui JUIS YpPaBHEHHH C MOCTOSHHBIMH
kod(puimenTaMu. BuJ 4YacTHBIX peLICHHI
OJTHOPOJIHOTO YpPaBHEHHUS B 3aBUCHUMOCTH OT
BUJIA KOpHeW XapaKTePUCTUIECKOTO
YPaBHEHUSL.
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3.10

JIvHelHble HEOJHOPOJIHBIE /.Y. H-TO TOpPSAJKA.
Teopema o cTpykType 00111ero permenus. MeTo
mo100pa YaCTHOTO PEIICHHSI.

10

3.11

Pemenue MMHEWHBIX HEOAHOPOJHBIX J.y. H-TO
MopsIiKa ¢ MOCTOSHHBIMU KO3 (UIIMEHTaMU C
UCTIOJNIb30BaHWEM  MeToAa  moadopa  Juis
Pa3IMYHBIX CHCIMATBHBIX BUJIOB MPABOM YacTH

11

3.12

JluneliHple HEONHOPOIHBIE 1.Y. BTOPOTO
NOpsiIKa C TMOCTOSIHHBIMHU K03 (UIIeHTaMu C
IIPOU3BOJIBHOM HENPEPBIBHOW IIPABOM YacCThIO.
MeTto1 BapHalii NPOU3BOJIbHBIX TOCTOSTHHBIX.

12

3.13

KpaeBreie 3amaunm. 3amaun Ha COOCTBCHHBIC
3HA4YCHMUA.

KonTposbHas padoTa 1o JUHEHHBIM 1.y. N-
r0 NOPsAKA B ayAUTOPUHU

13

3.14

Huddepennnansabe ypaBHEHUS c
NEPEMEHHBIMUA KOXQQHIIMEHTaMH. YpaBHEHHUE
Oiinepa. UHTErpupoBaHue METOOM CTEIEHHBIX
PSLIOB.

14

3.15

[Tpumenenue CTETIEHHBIX psiioB c
HEeOoMNpeAeIeHHBIMUA K03 dUIMeHTaMu, psaa
Teiinopa K  HHTErpUpPOBaHUI  A.y. C
MIepeMEeHHBIMU KO3 purmeHTamMu

15

3.16

CucteMbl 00BIKHOBEHHBIX TU(QPepeHIINATEHBIX
ypaBHeHui. OcHOBHBIC TOHITH. Pemenue
HOPMaJIbHBIX cHCTEM JIMHEHHBIX
TuQPepeHInATBHBIX ~ YPAaBHEHUH  METO/I0M
WCKJTFOUCHHSI.

16

3.17

Pemienne JHMHEWHBIX OMHOPOIHBIX CHCTEM
i depeHInaTbHEIX  YPaBHEHUH  METOAOM
Oiinepa. BekoBoe ypaBHEeHHE

17

3.18

KonTpoabHoe TecTupoBaHue

18

d)opma ammecmayuu

19-
21

16




Bcero yacoB nmo JUCIUILINHE

B TpeTheM ceMecTpe.

18

36

36

PTP

Kon-

Tp.
Pa6.
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Ilpunoscenue 2

®OH/I OHEHOYHbLIX CPEJICTB
MO JUCUMUILINHE

«InddepeHunaibHbie YypaBHEHUS»

Hanpasnenue noaroroku: 15.03.01 «MammHocTpoeHue».

[Tpodwiib: «MamuHbl ¥ TEXHOJIOTUN 00paOOTKH MAaTEPUAIIOB IaBJICHUEM.
®opma 00yueHHs — OUHasl.

Kadenpa: «Matematuka.

1. MeToabl KOHTPOJISA ¥ OlleHUBAHUS Pe3yJIbTATOB 00y4YeHUs

HJ’IH KOHTPOJIA YCIICBACMOCTH U Ka4Y€CTBA OCBOCHUA JUCHUIIIIMHBI HaCTOSIH_Ieﬁ nporpaMMoﬁ

MPEyCMOTPEHBI CIEAYIOIINE BUIbI KOHTPOJIS:
- KOHTPOJIb TeKYLIEH ycreBaeMOoCTH (TEKYIIUil KOHTPOIIb);
- IPOMEXKYTOYHAS aTTeCTalus (3a4eT).

2. lllkajia 1 KpUTEPUH OLICHUBAHUS Pe3yJIbTATOB 00yYCHUSA

®opmMa NPOMe:KYTOUHOI aTTeCTANMMU: 3a4eT

IIpomexyTounas arrectanus oOydaromuxcs B opMe 3adeTa IpOBOJUTCA MO pe3yiIbTaTaM
BBIMIOJIHEHUSI BCEX BUAOB Y4eOHOIl palOThI, NPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM IO JAHHOMN
JUCLHUIIIIMHE, IIPYU 3TOM YYHUTBIBAIOTCSA PE3yJIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUCHHE
cemectpa. O1ieHKa CTENEHU JOCTUKEHNS 00ydaroIUMHUCS IIJIaHUPYEMbIX PE3yJIbTaTOB 00yUYEHUS 110

JUCHUIINIMHE IIPOBOJMTCA IMPEIIOAaBaTCIICM,

BCAYIIUM 3aHATHUA 110 JUCHUILNIMHE MCETOAO0M

BKCI'IepTHOI\/'I OLICHKU. IIo mToram HpOMe)I(YTO‘IHOﬁ arreCcTailui 10 AUCHUIIIIMHEC BBICTABIIACTCA
OIICHKA «3a4TCHO» HUJIN «HEC 3a4TCHO)).

HMlxkana
Onucanue
OllCHUBAaHUSA
BrimonHens Bce o00s3aTesibHBbIE YCJOBHSI TOATOTOBKH CTyAeHTa K
NMPOMEKYTOYHOM ATTeCTALMM, NPEOYCMOMPEHHbIE NPOZPAMMOU OUCYUNTUHDL.
CTyneHT JEeMOHCTPUPYET COOTBETCTBME 3HAaHUM, YMEHUH, HaBBIKOB
3 NPUBEICHHBIM B TaONUIAX TMOKa3aTelsM, OMNEepUpyeT MNPHOOPEeTEHHBIMU
a4yTeHOo

3HAHUSAMU, YMCHUAMHA, HABBIKAMU, IPUMCHSACT UX B CUTYyaAlUAX MOBBIIICHHOMN
CJIOXKHOCTH. HpI/I 9TOM MOTYT OBITh JOMMYHICHBI HE3HAYUTCIIbHBIC OI_HI/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUA IIPU aHATTUTUYCCKUX ONCPpAlUAX, IICPECHOCC 3HaHUM
u YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyallHlH.
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He BomonHeHsl — o0si3aTe/ibHbIE YCJOBUSI NMOATOTOBKM CTyJeHTa K
NPOMEKYTOUYHOM aTTeCTAUMU, 1pedyCMOMPeHHble NPOSPAMMOU OUCYUNTIUHBL,
NJIN cTtyneHT AeMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHHIA,

He 3auTeHO | HaBBIKOB  NPHUBEJCHHBIM B  TalOiMIax  IOKa3aTelsM, JOMyCKAaroTCs
3HAYUTEJIbHbIE OIIMOKH, MPOSBISETCS OTCYTCTBUE 3HAHUI, YMEHUH, HABHIKOB
10 pALy MOKa3aTesel, CTYJEHT UCIbIThIBAET 3HAUNTENIbHbIE 3aTPYJHEHUS IPU
OIEpUPOBAHNU 3HAHUSMU U YMEHUSMU MPU UX [IEPEHOCE HA HOBBIE CUTYALIUU.
3. OueHo4yHbIE CpeACTBA
HanmeHnoBanue [IpencraBienue
Ne KpaTkas xapakTepucTHKa OLIEHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEICTBA
/a Cpe/cTBa
cpeicTBa B ®OC
1 KoHntposbnas CpenctBo npoBepku ymMeHHUM npumeHsaTs | KoHTposibHbIE
(camocTodATENbHAS | MOJIYYEHHbIC 3HAHUS JJIS pEeUIeHMs 3a1ad | 3a1aHus (mpumep)
) pabota ONpEAEIEHHOr0 THUMA [0 TEeME WIU
aszen
2 | PacuerHo- CpenctBo npoBepku yMeHUW npuMeHATh | Kommuiekr  3amaHuit
rpaduueckas [OJlyYeHHblE  3HAHMSI [0  3apaHee | JJs BBITNOJIHEHUSI
pabora ONpEEIEHHON METOJUKE ISl PEIIEeHUs | pacyeTHOo-
(PTP) 3aJa4 WU 33JaHuil 0 MOAYJIO WIH | TpaduvecKoi paboThI
JTUCIUIUIMHE B LIEJIOM.
CpencTBo KOHTPOJIS, OPraHU30BaHHOE Kak
crienuanbHas Oecela MeIarornyeckoro
VerHBiii ompoc paboTHHKA C 06yqa101vunMcs[ Ha Te‘IE/II)I, Bompocst mo
CBSI3aHHBIE C U3Y4Ya€MOH IUCLUUIUIMHOM, U
cobeceqioBaHue, TeMam/paszaenam
3 paccuMTaHHOE Ha BBISICHEHHWE O0BeMa
(YO) . JUCITATITAHBI
3HAHUU oOyuarorerocs 1o
OTpesieIEHHOMY pa3zieny, TeMe, pobieme
U T.IL.
Cucrema cTaHIapTU3UPOBAHHBIX 33aHUH,
MTO3BOJISIFOIIIAS
Tect O3BOJIATON
4 (T) aBTOMAaTU3HPOB Bapmuant tecra
aTh MIPOLEAYPY U3MEPEHUS YPOBHSI 3HAHUI
1 yMEHUN 00yJaronierocs.
5 | buners k 3auery CpenctBo TpOBEpKM 3HAHUW, YMEHHH, | buiersl k 3adery
(Bx3) HAaBBIKOB. MOXET BKJIKOYAaTh KOMILIEKC
K
TEOPETUUECKHUX BOIIPOCOB, 3ajad,
MPAaKTHYECKUX 3aJaHUM.
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3.1. Tekymuii KOHTPOJIb

OrneHOYHBIE CPECTBA TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH BKIIIOYAIOT KOHTPOJIbHBIE BOIIPOCHI
U 3a/1aHus B popMe OJIAHKOBOTO TECTUPOBAHUS JIIsI KOHTPOJISI OCBOSHHS 00yUYaIOIUMUCS Pa3aciioB
JUCUUIUINHBL, ipueM PI'P.

Conep:xkanue pacueTHO-rpaguyeckoi padoTsl o JuddepeHuNaTLHBIM YPABHEHU M.
Mertoas! pemieHuit tuddepeHaIbHbIX YPaBHEHUN Pa3IMYHOTO TUIIA.

BapuaHT 3agaHua

! fr J—
1. HapucoBaTb MHTErpanbHy0 KPUBYIO YPaBHEHMA y =X y, NPOXo4ALLYHO
yepes Touky M(2;3/2).PelwnTb ypaBHEHUE METOA0M NU3OKANH.

PewunTb ypaBHeHUA:

5 NA+y dx—ydy= xzydy’

2
Zsz—2+8—y+8
3. X X X ,
dy 3x+2y+1

4. dx x+1

5 xe” dx + (xzyey2 +1gy)dy =0

Pewuntb 3agaum Kowun ana ypaBHeHMin:

dy_2 3y
6. dx x x, y(h=1
7. 4y +x’y=(x" +8)e*y? »(0)=1,

2 " 1
X y +xy = —
8. Pewntb YpaBHeEHWME: \/; .

Vs
" . )=~ ,
9. Pewwutsb 3agauy Kown: Y :1851113)’(305)’, Y 2, y(1)=3,
PelwnTb ypaBHEHUA:

e

10. y +yff’:x
11, V"' +5Y"+7y" +3y =(16x+20)e"

12. V' +25y=2cos5x—sin5x+e™"
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yl!_3y!+2y:—_x
13. (B+e™) |

7
144 ! . y(_j
14. PewnTb kpaesyio sagauy: YV +2Y +5y=-3sin2x  y(0)=1, 8

15. HaitTn cobcTBeHHbIE 3HaYeHna A 1 cobCeTBeHHble GYHKLMM Y 3adaum:

Y'+A2y=0 y0)=0 V(B)=y0),

PewunTb ypaBHeHUA:

16. X'y +2xy' =6y =xlnx

17. V'=x0' =4y =0,

PewnTb cMcTEMbI YPaBHEHW:

x’z'+5xz+4y =0, Z'=y-z, y'=4y—-3z+sinx,
y' =z 19 20. (2’ =2y—z—cosx.

18.
KonTpoubnas padora Nel
10 00BLIKHOBEHHBIM JAH((pepeHIHATHHBIM YPABHEHUSIM MEPBOT0 MOPSIKA
Pemnth ypaBHeHuUs1

Bapmuanr 1

1) xy' =xe " +y
2) x2dy — (2xy +3)dx=0
3) (1+ y*sin2x)dx — ycos2xdy =0
Bapmuanr 2

xy' = xsin? + y

1) x
’ —x* 3

) W -y=ely
3) 6y +3x*y+1)y —=3x> +x* =0

Bapuant 3

1) xy' =+x>+y +y

: . :
g) SINX-y'=—ycosx—sinx
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2
(xy +siny)dx + (% + 2+ xcosy]dy =0

3
) KonTtpoubnas padora Ne 2
10 00bIKHOBEHHBIM JIMHEeHHBIM TU(PepeHnnalIbHbIM YPABHEHUAM
n-T0 NOPSAKA
BapuanTt 1

Pemuth ypaBHeHUus

1) ym _ 4_)7” —1- 12x2
v, 1
X
72'2 COS—
2) T
3) VYka3arb BUJI YACTHOTO PEIICHUS YPAaBHEHUS
V'+6y +9y=e""(x—3)sin2x
Bapuanrt 2
Pemnth ypaBHeHuUs
1) y"+4y=10sin2x
e—2x
y'+4y' +4y=—no
2) X
3) VYka3arb BUJI YACTHOTO pEIICHUs YPaBHEHUS
y" =6y +13y =e>*(cos2x — 2sin2x)
Bapuant 3

Pemuts ypaBHeHus
1) y'+2y'—=3y=e" —cosx

2) y'+ y=ctgx

3) VYka3arh BUJI HACTHOTO PEIICHUs YPAaBHEHUS
3
y'—6y" +18y=xe”" cos3x
BapuaHT TecTa 1o 00bIKHOBEHHBIM JH(pPepeHunaTbHbIM YPABHEHUSIM

3AOAHUE 1.
YcTaHOBUTE COOTBETCTBME MENKAY HOMEPOM YPaBHEHMA U ero TUMOM

1) X' +2y=x"sin2x 2) (ler2 sin2x)dx—2ycoszxdy:0

'—4—y—2x\/—
3) Y x Y 4) y\/3+2x2y'=x\/3+2y2'

- YpaBHEHME C pPa3fenarnwummmnca nepemeHHbiMnm,



NMHelHoe guddepeHumnanbHoe ypaBHEHME,
ypaBHeHWe B NOJHbIX AnddepeHumanax,
ypaBHeHWe bepHynu,

YpaBHeHWe, NPUBOAALLEECA K OAHOPOAHOMY.

3AOAHUE 2.

2 3 2 2
[JaHo ypaBHeHWe nepBoOro nopsaxa (Sxy” +x7)dx—(y" —=5x"y)dy=0 B ¢dopme, coaepKalien
andoepeHumanst. NMpuseante ero K Buay, paspeieHHOMY OTHOCUTE/IbHO MPOU3BOAHONA.
‘ Otser

3AQAHME 3.
4 5
,ﬂ,aHO p,md)d)epeHumaanoe ypaBHeHUE y’ = (2k + 3)x > TOorga d)YHKLI,MFI y= 2)(7 ABIAETCA €ero peweHnem

npu k, paBHOM:

‘ Otser |
3AOAHME 4.
yidy=4
O06wmit nHuTerpan anddepeHLManbHOro ypaBHEHNA x* umeeT Bug
‘ OtBer
3AOAHME 5.

YKaKuTe WHTErpasbHyl0 KpUBYIO pelleHua 3agaum Kowu ana obbikHOBeHHoro auddepeHumanbHoro

ypasHenna ¥ =y—1  p(1)=2.
yA

O N @™ >

S
x Y

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

3AQAHME 6.

2
HaHo anddepeHumanbHoe ypaBHEHME BTOPOro NopsAaKa y'=x"+x Toraa obuiee pelleHme ypaBHEHUSA
nmeert BuA,
BAPUAHTbI OTBETOB:

1 1 1 1
y=—x"+=-x"+Cx+C, y=—x'+-x"+Cx+C,
1)” 127 3 ) 120 6

L leiexsc
3)y—24x 3 e 4)y:6x4+2x3+C1x.
3AAAHUE 7.

PeweHune 3agaum Kowu Y'=2x+1, »(0)=)'(0)=0 nmeeT BUA,
BAPUAHTbI OTBETOB:
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3AOAHUE 8.

4 ’
Oako anddepeHumansHoe ypasHerue stoporo nopaaka 2XV —V =0, 1oraa ero obuwee pewenne umeer
BUA:
‘ Ortser |

3AZAHME 9.
HaHo anddepeHumanbHoe ypaBHEHWE BTOPOro Nnopsaaka V'etgdx+4y'=0, Torga ero obuiee peleHue
UMeeT BUA,

BAPWAHTbI OTBETOB: 1) ¥ =0,25C;sin4x+C, ) y=—C cos4x+C,

3) y=Csin4x+C, 4) y=—Csindx+C,

3AQ0AHME 10.

_ - _ =+
KopHM XapaKTepucTnyeckoro ypaBHeHUs paBHbl kl - k2 =-1 k3,4 +2, Torga ¢dyHAameHTaNbHasn
cMCTEMA pPEeLWeHun NNHEeMHOro oaHopogHoro auvdpdepeHUnanbHOro YpaBHEHUA C  MOCTOAHHbIMMU
KoapoduumeHTamm byaet MMeTb BUA,
BAPUAHTbI OTBETOB:

X 2x .
Nyh=e, m=e, ¥ =cos3x, y,=sin3x
-X —2x 3x —3x
) =€ . Ir=e -, Vz=€ , JYy=¢€
X 2x .
3y =€, V=€, ) =cos3x, y,=-sin3x

_ X _ —X . 2x _ 2x
4) yl_e ) yz—xe s y3—€ ’ y4_e

3SAOJAHME 11.

KOpHM XapaKTepuCTMYeCKOro ypaBHEHWA paBHbI ki=k, =5, ky,=5%i Toraa obuwee peleHune
NVHENHOTO 0AHOPOAHOTO AnddepeHLManbHOro ypaBHEHMA C NOCTOAHHbIMK Ko3ddUuumeHTamm byaet umetb
BUA:

‘ OtBer ‘

3AJAHUME 12.
M3BecTHa (QyHIaMeHTallbHAs CHCTEMa PEHIEHUH OJHOPOJHOIO JUHEHHOro nuddQepeHnuanbHOro

_ _ _ 2
ypaBHEHUS: V1~ L »=x»=X" Torna vacrnoe pelieHne ypaBHEHU, YIOBJIETBOPAIOIIEE

nauansHeM yenosusam  V(0) =2, Y(0)=-1,

y'(0)=-2, paBHO:
BAPUAHTHI OTBETOB:

1) y=2+x—-x" 2) y=2-x-2x" 3) y=2-x—-x" 4) y=2-x-05x

3AJIAHME 13.

24



_ x X o
OyHKIHSA y=Ce +Cxe"  gppgercs o0IMM penieHHeM JUHENHOrO0 OJHOPOIHOTO

muddepeHIManbHOTO  ypaBHEHUS C TMOCTOSHHBIMH KO3 UIIMEHTAMU, TOrJa ero
XapaKTEPUCTUUECKOE YPAaBHEHHUE UMEET BH/]I
BAPUAHTbBI OTBETOB:

1) k*=1=0 2) k’—k=0 3) k>+2k+1=0 4) k’-2k+1=0.

3AJAHUE 14.

O6mee pemenne nuddepeHmaIbHOrO ypaBHeHust Y "+4)"'+3y=0 pmeer pun
‘ OtBet ‘

3AJIAHHE 15.
YacTHOMY  pELICHUIO  JIMHEHHOTO  HEOAHOPOAHOro  AuddepeHlrnaTIbHOr0  ypaBHEHUS

V'=3y'+2y=2x-1 po BUJy €r0 [IpaBOi YaCTU COOTBETCTBYET (YHKLUS
BAPUAHTBI OTBETOB:

1) v, = Ax* + Bx 2) y,=Ax+B 3) V. = Ax 4) v, =Ax* +Bx+C.

3AJIAHHME 16.
Jano nuHeitHOe HeotHOpoAHOE MU (hepeHInATEHOE YPAaBHEHNE C TOCTOSTHHBIME KOA(HUIIMEHTaMH

" i _ X o

2y"+y'+2y=xe sin2x. 3ammcarh BHUJ ~YACTHOTO PEIICHUS C  HEONPEICICHHBIMU
KodddumeHTaMu

| OtBer |

3AJAHME 17.
Jano nuneiiHoe HeogHOpogHOE MU depeHIaTbHOE ypaBHEHNE C IOCTOSHHBIMU KO3 PUIIEeHTaMU

" —_—
V' +4y=2c1g2X. B xakom Buje CIELyeT MCKAaTh YACTHOE PEIICHHE HEOJHOPOIHOTO yPABHEHHS
METOJIOM BapHaIM{ IPOU3BOJIBHBIX MMOCTOSIHHBIX ?
‘ Otset | ‘

3AJIAHUE 18.

Pemienue kpaeBoii 3a1aun V'=2x+1, 0<x<3, y(0)=1, y(3)=9/2

UMCECT B

2 2
x3 X x3 X

y=—+—-3x+1 y=—+—-3x+1

BAPUAHTBI OTBETOB: 1) 3 2 2) 6 2 3)

x* x> 10 x* x? 10
y=—+——-—7x+1 y=—+—+—x+1.

32 3 H° 3 2 3
3AJIAHME 20.

{J’{ =3y,,

O6miee pemenne cucTeMsl au(depeHIuanbHbIX ypaBHeHni Y 2 =200
MMeeT BH]I
BAPUAHTBI OTBETOB:
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y,=Ce” +Ce™, y,=Ce " +Ce™,

2 2
y2 — _CleZX _ Cze—Sx y2 — __Cle—Zx _ Cze—3x
1) 3 2) 3
y, =Ce* +C,e™, vy, =Ce " +C,e™,
2 2
y,==Cie™ +C,e™ vy, =—=Ce** +Cye".
3) 3 4)

Kpurepum ouenku:

- OLICHKA «3aYTEHO» BBICTABJISETCS CTYJICHTY, €CJIM OH PEryJIIPHO B TEUEHUE CEMECTPA MPEACTABIISLII
pellieHusl 3a/1ay, BBINOJHUI TOJHOCTBIO BCE 3aJaHMsl M WX 3alllUTWI, OTBETHUB Ha BOIPOCHI
IpenojaBaTes;

- OLICHKA «HE 3aUTEHO» BBICTABJSIETCS CTYJEHTY, €CIIM OH HEperyJiipHO B TEUEHUE CeMecTpa
NPECTaBIsUl PEUICHUs 3a]ad, BBINOJHWI 33JaHHUS HE TOJHOCTBIO MJIM BOOOIIE HE MPEACTaBIISLI
paboThl Ha TMPOBEPKY, [OMYCKAET CYIIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI
npenoaaBaTe’s.

Jlnsi IpoBeIeHUsT TEKYIEr0 KOHTPOJIS 3HAHWK CTYJCHTOB B JHCTAaHIIMOHHOM (opMmaTe B
pa3paboranHoM Kadenpoit «MaremaTnkay oHiaiH-Kypce «AuddepeHnnanbabie ypaBHEHUS
UMEIOTCS IPOMEXKYTOUHBIE (TPOOHBIE) TECTHI.

3.2. IIpomMe:XyTOYHAS aTTeCTALMS

[TpomexyTouHas arTectanus - (3a4eT) MPOBOAUTCS 10 OmiieTaM B YCTHOM (opme.
Bpemst 11 noAroTOBKM OTBETa HA BONPOCH! HE Oosiee 45 MUH.

buner BkiIr04aeT 0JIMH TEOPETUUECKUN BOIPOC U 3aJJaUH.

KommiexTsl OuieroB xpaHsTcs Ha Kadenpe «MaTemMaTukay.

Tunosbie BApHAHTHI OMJIETOB NPUJIATAIOTCS.

KomIutekT Bonnpocos
no nucuuiuivie «/AudpepeHunanbubie ypaBHeHU»

1. OcHOBHBIE MOHSATHS TEOPUM OOBIKHOBEHHBIX JU(D(PepeHINaNbHbIX  YpaBHEHHMH IEpBOTO
Hopsiika: OINpeseleHne OOBIKHOBEHHOro auddepeHnanbHOro ypaBHEHHs, (OpPMBI 3alucu
OOBIKHOBEHHOI'0 U PepeHINalbHOTO ypaBHEHUS IMEpBOrO IMOpsiiKa, MOHATUS OOIIEro u
YaCTHOTO PEUIeHUH, OOIIEero U YaCTHOIO MHTErpajioB.

2. TlocranoBka 3amaun Komm nmst auddepeHnnansHoro ypaBHEHUS IEPBOTO MOPsIIKA.

3. Teopema cyuiecTBOBaHHs M €JMHCTBEHHOCTH pELIeHUs A JU(PPepeHINaIbHOIO ypaBHEHHs
MIEPBOTO MOPAIKA.

4. T'eomerpuueckuil cMbICT OOLIET0 UHTETpaja OOBIKHOBEHHOI'O J1.y. IEPBOTO MOPSAKA.

5. Juddepennuanpabie ypaBHEHHS IMEPBOTO TMOPSAKA C Pa3lIEICHHBIMU U Pa3e/ISTIOITUMUCS
IIEPEMEHHBIMU.
6. Jluneitnple muddepeHuanbHbIe ypaBHEHUS TEPBOTO MOPSAKA. Meron BapHuanuu

IIPOU3BOJILHON IIOCTOSTHHOM.

7. HduddepeHunanbHble ypaBHEHUS n-T0O Topsaaka. OCHOBHbBIE TOHATHS: (OPMBI 3alIHCH, MOHSITHS
OOIIIEro ¥ YaCTHOTO PELICHUH.

8. IlocranoBka 3amaun Komm u KkpaeBol 3amauu JUisi OOBIKHOBEHHOTO Iu(¢depeHInaIbHOro
YPaBHEHUS n-ro MOpAIKA.

9. MWurerpupoBanue auddepeHINaTbHbIX ypaBHEHUH #7-TO TOpSAAKAa METOJOM IOHMKEHUS
MOpsJKA.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Jluneiinpie omHOpoaHbIe nuddepeHnaNIbHbIe YpaBHEHUsS 7n-TO mopsaka. OOmue CBOWCTBa
pPELIECHHI: TOHATUS JIMHEWHO 3aBUCUMBIX U JIMHEWHO HE3aBHCUMBIX PELICHHH, ONpPEICIUTENs
Bponckoro, nonstue GyHaaMeHTaTbHON CHCTEMBI PEIICHUH,

Teopema o0 CTpyKType 0OIIEro pemeHuss OOBIKHOBEHHOTO JIMHEWHOTO OIHOPOHOTO
mudepeHIMaIBHOTO YPaBHEHUS 71-TO TIOPSIKa.

Jluneitaple omHOpOAHBIC nUdQepeHInaIbHbIE YPaBHEHUS N-TO TMOPSAKA C TOCTOSHHBIMHU
kod(durmentamMu.  XapaKTEpUCTUUYECKOE YpPaBHEHHE, €ro CBs3b C auddepeHInaIbHbIM
ypaBHEHUEM.

By yacTHBIX pemieHnii JUHEHHOTO OTHOPOAHOTO TU((PEPEHINMAIBPHOTO YpaBHEHHUS 7 - TO
MOpsIKa C TOCTOSHHBIMH  KOd((UIMEHTAaMH B  33aBHCHMOCTH OT BHJA KOpHEH
XapaKTepPUCTUYECKOTO YpPaBHEHHUS.

JluneiHble HEOAHOPOIHBIC Au(depeHIInaTbHbIe YpaBHEHHS. TeopeMa O CTPYKType 0OIIero
pelieHus.

Pemenne nuHEHHBIX HEOTHOPOAHBIX IU(D(EpEeHINANBHBIX  YPaBHEHHHA C ITOCTOSSHHBIMU
kod(durmentamu. MeTtona moadoopa 4aCTHOTO PEIICHUS JJIS MPABhIX YacTel BUIa

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

Pemenne nMHEHHBIX HEOJHOPOAHBIX U(PQPEpEeHIMATIBHBIX YpaBHEHHI METOJOM BapHalluu
MIPOM3BOJILHBIX ITOCTOSIHHBIX.

[TocTanoBKa U perieHue 3aa4i Ha COOCTBEHHBIC 3HAYCHUSI.

Cucremsl quddepeHunanbHbix ypaBHeHui. [lonsTre HopManbHOU cucteMsbl. [loHsTus olmiero
¥ YaCTHOTO PEeIICHUN cucTeMbl. Teopema o mnpuBeneHuU TudHEepeHINATEHOTO YPAaBHEHUS /-
o MopsAKa K HOpMaIbHOU cucTeMe. MeToI HCKITFOUCHHUST HEU3BECTHBIX.

Tunosoit BapuanT OMjIeTa
no aucuuniaute «/JIAunddepenuuaibuabie ypaBHeHUA»

MUHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3BOBAHU S POCCUMCKOIM ®EJIEPAIINN

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YUYPEXJIEHWE BBICIIIETO OBPA3OBAHUS
«MOCKOBCKHUM MOJMUTEXHUYECKHUHN YHUBEPCUTET»
(MOCKOBCKHWH MOJINTEX)

dakynbTeT 0a30BBIX KOMIETEHIUH, Kadenpa «MaremaTtuka»
Hucuunnmuna  «/luddepennmanbubie ypaBHEHUSD)
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET

OcHOBHbBIE TOHSTHS TEOPUH OOBIKHOBEHHBIX JU(D(epeHIMaNbHbIX YPaBHEHUN IEpBOTO
HOpsIIKa.

v "
Pemmnth ypaBHenue: VT 2y"+y=2x.

r_ y 5 +earctg’r, y(O): 1
Pemnts 3agauy Komm: 1+x

Haiitu oO1iee perenne cucTeMBI:
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y1’ = +e3x,
Vy=x—y +2y,.

YTBepkaeHo Ha 3aceqannu kadeapel MateMaTuku «_30» 04 2025 r., mporokos Ne 7

3aB. kadempoii O.M. bapanona / /

J114 mpoBeieHrs MPOMEKYTOYHOT'O KOHTPOJIS 3HAHUH CTYIEHTOB B JUCTAHIIMOHHOM popmate
B pa3paboTaHHbIX Kadenpoi «MareMaTuka» OHJIAH-KypcaxX UMEIOTCS UTOTOBBIE TECTHI.
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