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1. Heau u 321241 0CBOEHUS IMCHUILITUHBI (MOTYJIsA)

Lensio kypca «/Iuddepennmanbapie ypaBHEHHS» SIBISETCS OCBOCHHE CTYICHTAMH OCHOB
Teopun TudepeHIMaIbHbIX ypaBHEHUN 1 cucTeM auddepeHnnanbHeix ypaBHeHHH. C OMOIIBIO
i depeHManbHBIX YPaBHEHUH OMUCHIBAIOTCS MHOTHE (PU3UYECKHE MPOLIECCHI, aHAIN3 XapaKTe-
PHUCTHUK U perieHuil mudepeHInaabHbIX YPaBHEHHH TaKKe CTal OJHUM U3 BaKHEHIITNX METO/I0B
UCCIIeJ0BaHUS 00BEKTOB €CTECTBEHHBIX U HHKEHEPHO-TEXHUYECKUX HayK. OHON N3 OCHOBHBIX
3aJ]a4 OCBOCHUS AUCHUIUIMHBI «/{uddepeHnmanbapie ypaBHEHH» — MOATOTOBKA CTYIEHTOB K
U3YUYCHHUIO B TAIHEHIIIEM Kypca TEOPETUUECKON (U3UKH. Y CIENIHOE OCBOCHUE AMCIUITIMHEI CIIO-
COOCTBYET Pa3BHUTHIO y CTYJEHTOB PAlMOHAIBHOTO MOHUMAHHSI OKPY’KAIOLIETO MUPA, HABBIKOB JI0-
TMYECKOT0 MBIIIICHUS, (HOPMUPOBAHHUIO CIIOCOOHOCTH K CAMOCTOSITEIIbHOMY aHAJIM3y U TeXHHYe-
CKOMY TBOpYecTBY. Bce 3T0 He0OXO0aMMO /ISl TOATOTOBKH CTYJICHTOB K MPO(eCcCHOHANBHOM fesi-
TEJIILHOCTH

3amaun U3y4eHHst JUCHUIUIMHBI OXBAaTHIBAIOT TEOPETHUECKUE U TPAKTUYECKHUE ACTIEKThI TOAT0-
TOBKH Oy/AyIIETO CrenuaincTa

2. O0beKThI MPO(ecCHOHAIBLHOM 1eITeJJbHOCTH NPH U3YYeHNH TUCHHUILIMHBI (MO1YJIs1)
OObexTamu IpoecCHOHATBHON NEeSITETPHOCTH B paMKaxX M3y4aeMOW AMCHUIUIMHBI (MOJTYJIs)
SIBJISIFOTCS: TIPHOOPETCHHE HABBIKOB CO3JIaHUS M aHAJIM3a MAaTeMaTHYECKHX MOJIENeH (U3UISCKUX
MIPOLIECCOB M SIBJICHHH, JOPMUPOBAHUE CIIOCOOHOCTH K CAMOCTOSTEIHPHOMY PEIICHUIO CIIOKHBIX
MaTeMaTHYECKHX 3a1ad.

3. Mecro qucuuminnbl (MmoayJs) B ctpykrype OIIOII

Hucuunnuna b1.B.O/1.3 «Auddepenunansupie ypaBHEHUS» OTHOCUTCS K 4YUCIy 00s3a-
TEJNBHBIX TUCIUIUIMH BApUATUBHONW YacTH IMKIJIA OJ0Ka qucHUILIMH. V3ydaeTcs B 3—M cemecT-
pe 2-To Kypca.

[Mpuctynas k wu3ydeHuro aucuuiumHbel «JuddepeHnnanbapie ypaBHEHUS», CTYIEHTHI
JOJDKHBI UMETh TBEPZBIE 3HAHUS IO MpEAMETaM «AHATUTHYECKAss TEOMETPUS U JIMHEHHAs aJl-
reOpa» u «MaTeMaTHUeCKUI aHaIu3».

ITocne ocBOeHMS AMCHMILIMHBI CTYJEHT IMOJIydaeT HEOoOXOJUMBIE 3HAHUA JUIS MPOJIOJIKe-
HUSl U3y4YeHUs AMCLUMIUIMH eCTeCTBEHHOHaydHoro nmkia: «®dusmkay, «Teopernueckas ¢pusn-
Ka», «BoIHOBBIE poILIeCcChl», a TAKKe AUCHUIUIMH NMPO()EeCCHOHAIBHOTO LUKIIA.

4. IlnanupyemMble pe3yJibTaThbl 00yUeHHs 0 JUCHUILINHE (MOAYJII0), COOTHECEHHbIE ¢ MJIAHU-
PYeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrpaMMbl (KOMIIETEHIUSIMH BbI-
NYCKHHKOB)

Pa3zoen sanonnsemcs 6 coomeemcmeuit ¢ Kapmamu KOMn@m@HL!MIZ.

DopMupyeMbie KOMIIETCHIUT
(K00 KomnemeHyuu, ypoeeHs (IMan) 0ceoeHus1)

(nocneonuli — npu HaIU4UU 8 Kapme KOMNEmeHyuu)

IInanupyemsble pe3yJbTaThl 00y4eHHS 1O
AUCHUILIMHE (MOAYJII0), XapaKTepu3ylolue
ransl GOPMUPOBAHUA KOMIIETEHIHI

OIIK-2 — crocoOHOCTh UCMOJIB30BATh B MPOPECCHOHATBHOM
ACATCIBHOCTH 6a303516 3HAHUA q)yH)laMeHTaJ'lele pas3aciion
MaTeMaTHKH, CO3/aBaTh MaTeMaTHYECKHE MOJEIH THIIOBBIX
NpoeCCHOHANBHBIX 3a/lau U HWHTEPIPETUPOBATH MOJIYUYEH-
HBIE Pe3yJILTATHI C YYETOM TPAHUI] IPUMEHUMOCTH MOIeNei

3namo

— OCHOBHBIE TMOHATHSA TeopuH IupdepeHInaTbHBIX
YpaBHEHUI;

— CTHOCOOBI 3alMCH OCHOBHBIX (DM3MYECKUX 3aKOHOB C

ToMo1IbI0 Au(pPepeHINATBHBIX YPaBHEHHH;

cucTeMbl AU GepeHIInanbHBIX YPaBHEHUH

— TOHATHS YCTOWYMBOCTH PELICHUH aBTOHOMHBIX M-
Hammyeckux cucteM (AJ[C);

— xapakTepucTuku Touek noxos AJIC.
*
Vmemsp
— pemaTth OOBIKHOBEHHBIC auddepeHnaibHble ypaB-




HEHHUS TIEPBOTO MOpSAJKA B Pa3JEISIONIMXCS Iepe-
MEHHBIX;

— pematb OOBIKHOBEHHbIE TU(QepeHIHanbHble ypaB-
HEHUS IEPBOTO NOPSAIKAa METOJIOM M30KIIMH;

— pematb OOBIKHOBEHHbIE TU(QepeHIHanbHble ypaB-
HEHUS TIEPBOro MOPSAIKa METOIOM BapHalllH HOCTO-
STHHOM;

— pemats ypaBHeHus bepHymy;

— pemats OTHOPOIHBIE OOBIKHOBEHHBIC TU((EpEHITH-
aJIbHBIC YPABHEHHSI BTOPOTO U 00Jee BBICOKOTO II0-
psZKa; XapaKTepUCTHIECKOE YPABHECHNE,

— pelarh CHeuuanbHOrO BHAA HEOIHOPOIHBIE OOBIK-
HOBeHHbIE TuddepeHmanpHble ypaBHEHUS! BTOPOTO
u GoJjiee BHICOKOTO MOPSI/IKa;

— pemate HEOJHOPOIHBIE Iu(epeHIaIbHbIe YpaB-
HEHHUS BTOPOTO TOPSAAKA METOAOM BapHAIMU MOCTO-
SIHHBIX.

Bnaoemy )

— TEXHUKON TMOIYyYeHHSI XapaKTEPUCTUYECKOTO YpaB-
HeHns Iud(epeHnnanIsHOT0 YpaBHEHUS W MOJyde-
HUS QyHAaMEHTaIbHOM cucTeMbl pemeHuit Y

— MerojaMu uHTerpuposanus 1V,

— COCTaBJICHMEM M BBIYHCICHHEM  ONpeAenuTesnei
Bponckoro;

— HaBBIKAMH CaMOCTOSATENBHOIO YINIyONeHUs Moiy-
YEHHBIX 3HAHUI C HUCIOJIb30BaHUEM DPA3IHUYHBIX HC-
TOYHHKOB.

*) pe3ynbrat 00y4yeHus c(hOpMYyJIMPOBAaH Ha OCHOBAHUHU TPeOOBaHUM NMPodecCHOHATBHBIX CTaHAaPTOB:

— «CrenuanyucT Mo HayYHO-MCCIIEIOBATEIbCKAM M ONBITHO-KOHCTPYKTOPCKUM pazpaboTkam» Ne 32 (mpukas
MunncrepceTBa Tpyaa U conuainbHoi 3amutel PO ot 4 mapra 2014 1. No 121H)

5. O0beM quCcUMIIMHBI (MOYJIs1) B 3a4eTHBIX eIUHULAX ¢ YKA3aHHEM KOJIU4YeCTBa aKaJeMHu-
YeCKUX WIH ACTPOHOMHYECKHX YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4arommuxcs ¢
npenoaasarteseM (M0 BUAaM y4eOHbIX 3aHATHI) U
HA CAMOCTOSITEILHYIO Pa00Ty 00y4arouxcst

O0beM TUCHMITIIMHBI (MOIYJIS) COCTaBIAET 3 3a4eTHbIe eAUHUIbI, Bcero 108 yacoB, U3 KOTO-
PBIX:
68 uac cocTapJisieT KOHTAKTHAsI padoTa 00y4aloUIUXCS C MperofaBaTeaeM’;
34 yaca — JEKIMOHHBIE 3aHATHS;
34 yaca — MpaKTUYECKHUE 3aHATHUS.
YacoB — MEPONPUATHS TEKYIIEr0 KOHTPOIS YCIeBaeMOCTH?,
YacOB — MEPONPUATHS IPOMEKYTOIHOH aTTecTamuy’ (IK3aMeH),

40 yacoB cocTaBJsIeT CAMOCTOSITEIbHAS Pa00Ta 00y4AIOIINXCH.

1
2

[lepeyeHp BUIOB y4€OHBIX 3aHATHH yTOUHSAETCS B COOTBETCTBHH C YICOHBIM IIJIAHOM.

B cxo0kax HEOOXOAMMO CAENaTh YTOYHEHUE, €CIIM MEPONPHITHS TEKYIIEro KOHTPOJIS yCIIeBaeMOCTH | (WIIH)
MIPOMEXXYTOUHON aTTecTalu (HarmpuMep, 3a4eT, AuHepeHIINPOBAHHBIN 3a4eT) MPOBOAATCS B paMKaxX 3aHATHI CeMH-
HApCKOTo TUIA, TPYIMNOBBIX WM UHIUBHUYaJIbHBIX KOHCYJIbTAlUN.



6. Coneprkanue TUCHUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jiejiaM) ¢ yKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYeCTBA aKa/leMHu-
YeCKUX WIN ACTPOHOMHYECKHX YACOB M BU/AbI y4eOHbIX 3aHATHI

B tom uncie:

CamocrosiTeJbHast pa-
KonTakTHas padora (paéoTa Bo B3auMoeiicTBHHI GoTa

3
¢ mpenojaBaTeieM), 4Yachl U3 HUX o0yuJaronierocs,
Yachl, U3 HAX

HaumeHoBaHue U KpaTKo¢ CoAepKaHue
pa3gesioB M TeM AUCHHMILUIHHBI (MOXYJIs) Beero E E o VueOHbIE 3aHATHS, = .
= E g 8 = E =~ HaIpaBJICHHBIC Ha © c% o E
®opMa MPOMEKYTOYHOM aTTeCTAIMA (wace) § 8| 2 « éw 25 o] S| mpoBeieHHe TeKy- - 55| %
1o AMCHMILIHHE (MOLYJII0) 2 el 28 e = g a §§ [HIEro KOHTPOIA = 2 : 2 g =
= = E = s = = 5| = 5 YCIEBAEMOCTH 1 5 K = 3
z 2| 28 S s 2 el 28 (KOJITOKBUYMBL, /M E E g s =]
E( E :CL g ~ S| Z g| mpaxruieckue KoH- m g = -g-
5 QE) ~ TPOJIbHBIE 3aHATHS ! o
= @] u ap.)*
111 cemecTp
Paspnen 1. BBenenune. OCHOBHBIE TOHATHUS U ONIpeAeIie-
HUSI, UCTIONIb3YyeMEbIe B Kypce «Juddepernnansabie 2 2 4
ypaBueHus». [lopsimox O/1Y, obmiee u yacTHOE periie-
Hust OJ1Y, 3amaga Komm.
Pazpnen 2. JuddepenuuaibHbie YypaBHEHUs NEPBOro
nopsinka. OlY ¢ pa3feleHHBIMU U pa3IesSIoNUuMUCS
nepemeHHbIMH. WHTerpanst O/]Y mnepBoro mopsaka.
ONY, npruBoANMEBIE K YPAaBHEHUAM C pasAcIAIONIIMUCS 8 8 16
NepeMEHHBIMU. 3aMeHa MepeMeHHbIX. MeTo1 BapHaliu 30 30
MOCTOSTHHON. YpaBHEHHS B MONHBIX auddepeHimanax.
MeTo1 HHTETPUPYIOLIETO MHOKUTEIS.
Pasznen 3. Teopembl cymiecTBOBaHUSI U €IMHCTBEH-
Hoctu pemenust OAY. OOmme TOHATHS O TeopeMme
CYIIECTBOBAaHMS M eAWHCTBeHHOCTH pemeHmii OY. 2 2 4
Oco0ble pemieHusi, crnocoObl OOHapyXeHHs 0c0o00ro
MHOJKECTBA M €T0 aHaJH3 JUIs BBLAETICHHS OCOOBIX pe-
IIEHUMN.

3 l'[epe'-lel-u, BHJI0B y‘leGHbIX 3aHITHI YTOUHACTCA B COOTBETCTBUU C y‘leGHbIM IJIaHOM.



Paznen 4. O/1Y nopsinka Bbie nepporo. Tumsl
O1Y, mis KOTOPBIX BO3MOXKHO TOHIKEHUE TTOPSIKA
muddepeHunansHoro ypasHenus. OHOPOAHBIC U He- 8 8 16
OJIHOPO/IHBIE JTMHEWHBIE YPAaBHEHUS C MOCTOSTHHBIMU
kod(urmmenramu. YpasHeHUs Diiepa.

Paznea S. Pemenune OAY ¢ noMoumbio psijioB U
¢pynxuuu I'puna. Meton HeonpeneneHHbIX K03hhu-
uueHTtoB. [Ipeacrasnenue pemenuit OlY B Buae cre-
IICHHBIX PAAOB, 0000IIEHHBIX CTETIEHHBIX PAIOB U Psi- 2 2 4
noB @ypre. IIpumepsl, HITFOCTPUPYIOLIUE AITOPUTM
noctpoeHust pyHkmU ["prHa, OCHOBHBIC PUHIIMITHI €€
nocTpoeHus. YacTHble pELICHUs, HallJCHHbIE C [IOMO-
mpi0 QyHKIMM ['prHa.

Pa3nen 6. Cuctembl qudpepeHnuaATIbHBIX YPaBHe-
Huii. OcHOBHBIE TOHATHS. MIHTerpupoBanue cuctem Y
CBEICHUEM UX K OJHOMY YPaBHEHHIO O0siee BBICOKOTO
nopsiaka. Cuctemsl /1Y ¢ mocTossHEBIME KO3 hUTIHEH- 6 6 12 10 10
TamMu. XapakTepuCcTUIECKOe ypaBHEHHE, PyHAaMeH-
TaJbpHas cucTeMa pemeHuil cuctemsl Y. Benenue B
TEOPHUI0 YCTOMUYNBOCTH aBTOHOMHBIX JTUHAMHYECKUX
CHCTEM.

Paznen 7. BBenenne B onepanMoHHbINA METO/.
OcHoBHble noHATHs. MHTerpupoBanue 1Y u cucreM 2 2 4
JY ¢ NoMOIIBI0 ONEPAaMOHHOTO HCYHCIICHHSL.
Pa3nen 8. YpaBHeHHA B YaCTHBIX POM3BOIHBIX
nepsoro nopsaaka. OcHoBHbIe MoHATHA. IHTErprpoBa- 4 4 8
HUE JIMHEIHBIX YpaBHEHUH NIEpBOro MOPSIKa.

[IpoMexyTouHas aTTecTalust DK3aMeH (VKa3bledemcs popma
npogedenus) *¥*

Hroro 34 34 68 40 40

*Texywyuil KOHMPOIb YCNESAEMOCIU MONCEM DbIMb Peanu3068an 8 PAMKAX 3AHAMUL CEMUHAPCKO20 MUNA, ZPYNNOSLIX WU UHOUSUOYATLHBIX KOHCYIbIMAYULL.
** [Ipomedcymounas ammecmayus Modcem npoxooums Kax 6 mpaouyuoHHuIx popma (3avem, sK3amen), max u 6 UHbIX Gopmax: OAiIbHO-Pelmune08ds CUCEMA, 3aWuma NOPM@OIUo, KOMNIEKCHbIL
9K3AMEH, BKIIOUAIOWULL 8bINOIHEHUE NPAKMUYECKUX 3A0AHULL (BO3MOINCHO HAPAODY ¢ MPAOUYUOHHBIMU OMEEMAMU HA 80NPOCHL O NPOSPAMME OUCYUNTUHBL (MOOVIIs)).



7. IlepeyeHb y4e0HO-MeTOAUYECKOI0 00ecneYeHNs VI CAMOCTOSATEJIbHOI PadoThI

00y4aroIUXCH M0 JUCHMUILIMHE (MOIYJII0) U METOAMYECKHEe YKA3aHUS 1JIs1 00yYAKOIIUXCS 110

wn

No ok

© ®

10.
11.

12.

13.

14.

15.
16.

17.
18.
19.

OCBOEHHUIO JUCHUIJIMHBI (MOAYJII0)

Meroanuyeckue yKa3aHusl K IPAKTHYECKUM 3aHATHAM

ITocnenoBarenbHOE pelIEeHUE MPAKTUYECKUX 3a/1a4 110 TEMaM:
OcHOBHBIE XapakTepucThKu 3aganHoro OJlY B pamkax npuHATON TEPMUHOIOTHH.
BriBoel mudepeHnnanbHbIX ypaBHEHUH 17151 HEKOTOPBIX (PU3HYECKHX IPOLIECCOB.
OcHoBHbIe MeTo bl pemienust OJ1Y nmepBoro nopsizika: pa3aelieHue epeEMEHHbIX, 3aMEHa I1e-
PEMEHHBIX, BapHalysl IOCTOSHHOMN U JIp.
Pemenue kimaccuueckux O1Y (bepnymau, Knepo, Diinepa u np.).
Pemenus O/Y BToporo mnopsijika: 3amMeHa IEPEMEHHBIX, BapHallks IOCTOSHHBIX U JIp.
VYpaBHeHUe B MONMHBIX AuQdepeHInanax.
MeTo1 MHTETrpUPYIOIIEr0 MHOKUTENS; HEOOXOIUMOE U JOCTaTOYHOE YCIIOBUE CYLIIECTBOBA-
HUSI UHTETPUPYIOILIETO MHOKUTEIIS.
Pemenne muHeHBIX 0HOPOAHBIX Y ¢ MOCTOSITHHBIMH KOA(PHUIIMEHTAMH.
Pewenue ypaBHenus Jilnepa.
XapakTepucTUuecKoe ypaBHEHHE, GyHIaMEHTalIbHAs cucTema peuieHui V.
Pewenne nunelHbIX HeoaHOpOoAHbIX Y, rie npaBas yacTh NOJIMHOM HEKOTOPOW CTENEHU OT
HE3aBUCHUMOM NIEPEMEHHOM.
Pemenne nuHelHbIX HeoAHOPOAHBIX [V, T1ie mpaBas yacTh CyMMa TPUTOHOMETPUYECKHUX
(byHKIMH HE3aBUCUMOW NEPEMEHHOIA.
Pemenne nuHeHbIX HeOMHOPOAHBIX [V, rae mpaBas 4acTh IKCIOHEHIIUATIbHBIE (QYHKITUN
HE3aBHCHMOI'0 IEPEMEHHOTO.
Pemenune cuctem nuHeiHbIX JIY MeTO0M CBEEHUS K OJIHOMY YPAaBHEHUIO 00Jiee BHICOKOTO
MOpsJIKA.
HaxosxneHne HHTerpupyeMbIXx KOMOMHAIIUHA.
Pemenue cucrem nuHelHbIX Y ¢ TOCTOSTHHBIMU KO3(QQUIIUEHTAMHU METOJIOM COOCTBEHHBIX
3HAUEHUH ONPENEIAIONIEH MaTPULIBL.
Pemenue /1Y ¢ moMonipr0 CTENEHHBIX PSAIOB.
[TpubnmxeHHble MeTOAbI pemeHus cuctem Y.
AHaiu3 yCTOMYMBOCTH TOUKH ITOKOSI aBTOHOMHBIX TMHAMUYECKHX CUCTEM, OTUCHIBAEMBIX
JBYMsI YPAaBHEHUSIMH.

Oo0pasen BapuaHTa ayAUTOPHOM KOHTPOJILHOM padoThl Mo TeMe - OY

Bapuant 1: Haiitu pemenus OLY u cucremsr 1Y

(41 .Y \ .
1.y:W. 2.y —x+1:3x+3. 3. y'+y=sin(x).
%:3x—2y,
4. y"+2y'+y=4sinx. 5. dt
ﬂ:—x+2y.
dt



Ha npakTtrueckux 1OMalIHUX U ayAUTOPHBIX 3aHATUAX CTYACHTHI MPUOOPETAIOT HABBIKU PEIlICHUS
3aja4 1o TeMaM «luddepeHnuanbapie ypaBHEHHs IepBOro nopsiaka», «Anddepenunansueie
ypaBHEHHUSI BTOPOT'O MOPsIKa U BhILIE» U Ap. JlomaiiHue 3aganus GopMUPYIOTCS HA OCHOBE COOT-
BETCTBYIOIIMX PA3/€JI0B 33]aYHUKOB (CM. CIIMCOK JINTEPATYPBHI).

Kpome nHIuBUYyadIbHBIX CAMOCTOSATENBHBIX KOHTPOJIbHBIX pabot I1P-2 mpexycmorpens! u oluiue
Ui Bcex gomarnHue 3aaanus (3), TeMbl KOTOPBIX COOTBETCTBYIOT TeMaM MPAKTUYECKUX 3aHATHH.
0O06BEM Kaxaoro takoro /I3 cocraBiseTr MpuMepHO 2 4. CaMOCTOATENIbHON paboThl B Hememto. Jlis
KOHTPOJIS BBINTOMHEHUA [13 TPOM3BOAMTCS BHIOOPOYHBIN OMPOC CTYEHTOB. B cityuae HeycrneBaeMo-
CTH CTyJIeHTa KOHTpPOJIb BblNoNHEeHUs [I3 ctaHoBUTCS mocTOSHHBIM. Kpome Toro, Hanuuue Beex /13,
HE TOBOPSI 0 KOHTPOJIbHBIX padboTax I1P-2, mpoBepsiercs Ha sk3aMeHe. IHAMBUIyalbHbIC JOMAITHIE
3aJlaHus JUIsl CAaMOCTOSITENIbHOM pabOThl COCTABIIAIOTCS HA OCHOBE COOPHUKOB THUIIOBBIX PacdyeToOB
(cM. CriMCOK JOTIOIHUTENBHOM JINTEPATYPHI).

8. IlpumensieMble 00pa3oBaTe/ibHbIE TEXHOJIOTHH JIsl PA3JTHYHBIX BUI0OB Y4eOHbIX 3aHATHI 1
IS KOHTPOJISI OCBOEHHS 00YYAIOIIMMHUCS 3aNJIAHNPOBAHHBIX Pe3YJILTATOB 00y4YeHUs
Ilepeuenv 0bs3amenvbHbIX 81008 Y4eOHOU pabombl CIYO0eHma:
— nocewenue 1eKYUOHHbIX 3AHAMULL
— omeemvl HA MeopemuiecKue ONPOCyL HA NPAKMUYECKUX 3AHAMUSX
— peuwienue npaKmu4eckux 3a0ay u 3a0aHull Ha NPaAKMU4ecKux 3aHAmusx;
—  GbINOIHEHUEe KOHMPOIbHBIX PAOOM.

9. DoHJ 01LIEHOYHBIX CpeacTB 1Jist l'lpOMe)KyTO‘-IHOﬁ aTTeCTalluM 110 JTUCHHUIIJIMHE (MO}Iy.]'IlO)

— Ilepeuenp KOMIETEHIIUN BBITYCKHUKOB 00pa30BaTEIbHOM IPOrPaMMBbI C YKa3aHUEM Pe3yJib-
TaTOB OOy4deHUsl (3HAHUH, YMEHMM, BIAJCHMII), XapaKTePU3YIOIIHUX dTanbl X (HOopMUPOBa-
HUSI, OIIMCAHUE MOKA3aTeNeN U KPUTEPUEB OLICHUBAHUS KOMIIETCHIIMI HA Pa3JIMYHBIX 3Tanax
ux (popmupoBaHUs.

OIIK-2: criocoOHOCTBIO HCIOIB30BATh B MPO(ECCHOHANBHON IS TETLHOCTH 0a30BbIe
3HAHUA q)YHI[aMeHTaHI)HI)IX pasaciioB MaTCMAaTUKH, CO3AaBaTb MATEMATUUCCKHUEC MOICIIN
THUITOBBIX Hpoq)eCCHOHaHBHBIX 3aa4 1 UHTCPHIPECTUPOBATDH MMOJYUCHHBIC PE3YJIbTAThI C
YYETOM TPaHHII IPIMEHIMOCTH MOieTei.

KOO U (hOPMYIUPOBKA KOMNEMEHYUU

4 JlanHas Tabnuua 3amoNmHSAETCS 10 KaXJI0# KommeTeHIH, GOPMHUPOBAHHE KOTOPOi MpeaycMOTPEHO pabodeii mpo-
rpaMMOU TUCIMITIHHEI (MOJYJIsI), OTACIABHO.




— Kputepun u nponenypsl OleHUBaHUS PE3yIbTaTOB 0OYYEHHUS MO JUCHUIUIMHE (MOIYII0), XapaKTePU3YIOIIMX ATarbl (OPMUPOBAHUSI KOMIIE-

TEHIUN

Ilnanupyemble pe3yJibTa-
ThbI 00y4eHust
(Toxazarenu 0OCBOCHUSA

Kputepun ouennBanus pe3yjibTaToB 00y4eHUsi

KOMIIETCHLINU 1 2 3 4 5
3HaTh: OrcyrctBue | He 3HaeT ocHOBHBIE npu- | MmeeT npencraBinenue o | Mmeer npeacraBieHue o Nmeet ueTkoe, NENOCTHOE
MaTeMaTU4YeCcKHil anma- 3HaHUU €MBI, HEOOXOAUMBIE IS croco0ax MCIIONIb30BaHUs | CIIOCO0aX MCIONb30BaHUA | MPEACTaBICHHUE O CIOCO-
paT’ HGO6XOIII/IMI)II71 JJIsL HUCIIOJIb30BaHUA MaTEMa- MaTEMAaTUYCCKOI'O aIlra- MaTeMaTU4dYCCKOIro arIia- 0ax HCIOJIL30BaHMS MaTe-
peleHus npodeccHo- THUYECKOTO amlapara py | paTa IpH PeLICHHUH 3a1a4 | paTa [IpH PELICHUH 3aJad | MaTU4ecKOro
HAJIBHBIX 337124 B 00J1a- pelIeHny 3a/1a4 B 00J1acTi | B 001acTy GU3KUKH U B B amnmaparta MpHu perieHun
CTH (DM3UKHI 1 CMEKHBIX C (U3UKU M CMEKHBIX C HEH | CMEKHBIX C HEH o0macTtu (1)1/131/119/1 U B 3a]a4 B O6HaCTI/Iu(1)I/131/IKI/I u
Heﬁ JIVCITATLTHH. JUCHUITIIIMHAX. JUCIHHUIIIIMHAX, HO CMCKHBIX C HEU JUCIIU- B CMCXKHbBIX C HEU JUCIIU-
Kon 31 (OTIK-2) JIOITyCKAaeT HETOYHOCTU B | TUTMHAX. IUINHAX.

(bopMyIHpOBKaX.

3Hare! OrcyrctBue | He 3HaeT u He umeet 00- NmeeTt ob1ee Hmeet npeacrasienue o Hmeet nipeacrapieHue o
TEOPETUYECKUE U METO- 3HAHWN IIEeTO0 MPeICTaBICHUS O MIPEJICTaBIEHUE O TEOpPE- | B3aMMOCBS3U B3aMMOCBSI3U TE€OpEeTHYE-
IIOJIOTHYECKUE TEOPETUYECKUX U METOJI0- | TUYECKUX U METOAOJIOTH- | TEOPETHUECKHX M METO0- | CKUX U METOAOJIOTHYECKUX

OCHOBBI CMEXHBIX C PU-
3UKOH MaTEMaTHYECKHUX
JUACIUILINH U CTIOCOOBI
WX HCIOJIb30BAHUS TIPH
pEeIIeHHH KOHKPETHBIX

(I)I/IBI/ILICCKI/IX 3ada4.
Koxn 32 (OIIK-2)

JIOTHYECKHUX OCHOBax 0Oa-
30BbIX U HeKOTOpLIX CIIC-
[HATBbHBIX Pa3/IeIoB
CMEXKHBIX ¢ PHU3HUKOI Ma-
TeMaTHYECKUX TUCIIU-
IIJIUH.

YeCKHX OCHOBaX 0a30BEIX
1 HEKOTOPBIX CICIHAb-
HBIX Pa3J/IeIOB MATEMAaTH-
YECKHUX JUCLMILIAH, MO-
KET MPEII0KUTh OTACIb-
HBIC TIPUMEPBI KX
WCTIONIb30BaHUs IPU
pelIeHny 3a1a4
po(heCCUOHAIBHOM JIes-
TEILHOCTH.

JIOTHYECKUX OCHOB CMEXK-
HBIX ¢ QU3UKON MaTema-
THYECKUX

JUCLUIUIMH, MOXET Mpea-
JIOXKHTh TIPUMEPHI UX HC-
MOJIb30BAHUS B Pa3HbIX
o0macTsIX PU3UKH.

OCHOB CMEXHBIX C (PU3H-
KOM MaTeMaTH4YeCKUX
JIMCITUTIIMH, MOKET
MPEUIOKHUTH CIIOCO0 UX
WCITOJIB30BAHUS TIPH pe-
IIICHUH KOHKPETHOU (hu-
3UYCCKOH 3aauH.
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YMmerb:

OtcyrcTBUE

He ymeer pemats

YMeerT peniaTh TUIIOBBIE

YwMeer pemiarb

YMeer pemiats 3a1auu

peniaTh TUIOBBIC y4eO- yMEHUH TUIOBELIE 3aa4U U3 3aja4u U3 0a30BBIX pas- KOMOWHHPOBAHHEIC 33]1a- MOBBIIIICHHON CII0KHOCTHU
HbIE 324U 10 0a30BBIX pa3/CIiOB JIJIOB MaTeMaTHUUYECKUX 4yH U3 0a30BBIX PA3/ICIIOB 13 0a30BBIX Pa3/CiIOB Ma-
OCHOBHBIM paszesiaM Ma- MATEMATHYCCKUX JAUCHUIUINH, HO OOITyCKa- MATEMATHUYCCKUX TEMATUYCCKUX OJUCIIH-
TeMATHUYECKIX JUCIIUILINH. €T OTHEJIbHBIE OIINOKH. JTUCIIAIIINH. IUTUH.

JOUCLUILINH.

Kon Y1 (OIIK-2)

Ymers: OtcyTcTBHE He ymeer ocBauBars Teo- YmMeeT ocBauBaTh TEOpE- Crocoben YMeeT npuMeHsITh U
NPUMEHATD [IOJ1yYE€HHBIE yMEHUH peTuyecKuit TUYECKUN CaMOCTOSITEIILHO OCBOUTH | 00OCHOBAaTH

TEOPETUICCKHIC 3HAHUS
JUISL CAMOCTOSITEIILHOTO
OCBOCHHUS CIICITUATBHBIX
pa3iesoB MaTeMaTHKH,
HEOOXOUMBIX B podec-
CHOHAJIBHOM JIeSITEIbHO-
CTH;

OIpeneNaTh He0OX0 -
MOCTb TTPUBJICUCHUS JIO-
MOJTHUTENBHBIX 3HAHUN
U3 CTIEIUAIBHBIX pa3fie-
JIOB MaTeMaTHKU IJIs pe-
HICHUS
npodecCHOHANBHBIX 3a-
nad;

MPUMEHSTh 3HaHUs 0a30-
BBIX MaTEeMaTHUECKUX
JTUCITUTLIIAH JJIs aHAJIA3a
1 00paboTKH pe3yJibTa-
TOB (PU3NYECKUX IKCIIC-

PUMEHTOB.
Kox ¥2 (OIIK-2)

Marcpual U3 OTACIbHBIX
CHEIHANBHBIX Pa3/IeiioB
MareMatuku. He ymeer
WCTIONB30BaTh CTAaHAAPT-
HBIC METOJIUKH 00Pa0OTKH
pe3yJIbTaTOB (PU3HUYECKUX
SKCIIEPUMEHTOB.

Marcpual U3 OTACIbHBIX
CIICLIMATIFHBIX Pa3esioB
MaTEeMAaTHKH TIOJT PYKO-
BOJICTBOM

crieIanucTa oosee
BBICOKOU KaTE€ropuu.
YMeeT ucnosb30BaTh
CTaHAApPTHLIC METOAMKU
00pabOTKU pe3yJIbTaTOB
(hU3UYECKUX IKCTIIEPH-
MEHTOB,
PEKOMECHIOBAHHBIC
CIIEIUATUCTOM OoJtee
BBICOKOH KaTeTOpHUH.

TUIIOBBIC METOAbI peme-
HUA 3a1a4 U3 OTACIIBHBIX
CTCIUATBHBIX Pa3/ICIOB
MaTeMAaTHKH, HO JIOIYC-
KaeT OT/IEJILHBIC OITHOKH
IIpU UX IPUMEHEHUU B
npoeccronansHOM cdepe
JIeITEeILHOCTH. YMeeT
OLICHUBATh yCJIOBU IIPU-
MEHUMOCTHU CTAHJAAPTHBIX
METOJIMK aHallu3a u 00pa-
0O0TKHU Pe3yJIbTaTOB (hU3H-
YECKOro

9KCIIEPUMEHTA, AOMyCKas
OIIMOKHU B OTHEIBHBIX
ciydJasix.

HEOO0XOAMMOCTb IPHUBJIC-
YeHUS CBEACHUHN U3 J10-
TIOJTHUTENTBHBIX Pa3/IelioB
MaTeMaTHKH U PaHKUPO-
BaTh UX IO CTEINEHU 3Ha-
YUMOCTH JIJISl PEIICHUS
TMOCTaBJICHHOM 3a0aun
(Heo0xoMMBIE, BCIIOMO-
raTejbHbIC, HILTFOCTPa-
TUBHBIE U JIp.). CriocoOeH
CaMOCTOSTEIHLHO OCBOUTH
OCHOBHBIC TEOPETHUYECKUE
IIOJIOKEHHS U THUIIOBBIE
METOJIBI PEIIEHS 3a/1a4 U3
OTAENBHBIX CIIEIHAIBHEIX
pa3aeiioB MaTeMaTHKHY.
YMeer onieHUBaTh aIeK-
BaTHOCTb U (PH3HUYECKYIO
KOPPEKTHOCTh MOJICIIEH,
UCTIOIB3yEeMBIX TIpH 00pa-
00TKE pe3yabTaToB (PU3M-
YECKOr0 IKCIIEPUMEHTA.
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Bunagers: OrcyrctBue | He BmameeT ocHOBHO# Henocratouno Biageet XOopo1o BIafeeT OCHOB- CB00OOIHO Bi1afeer oc-
HaBbIKaMH CaMOCTOSI- BJIaJICHHS TEPMUHOJIOTHEN U TIOHSI- METOAaMH pelieHus 0a30- | HOM TepMUHOJIOTHEH U HOBHOW TEPMHUHOJIOTHEH U
TEJIbHOU paboOTHI ¢ yueo- TUIHBIM anmapaTroMm 0a30- | BBIX MaTeMaTHYECKUX MOHSATUIHBIM aNlapaToM | MOHATHHHBIM alliapaToM
HOIi IMTepaTypoii o 6a- BBIX MaT€MaTH4YECKUX 3a[a4; BIajeeT HaBbIKaMK | 0a30BBIX MAaTEMAaTHUECKUX | 0Aa30BBIX MATEMaTHUECKUX
30BBIM MATEMATHIECKIM JUCLUIUINH; HABBIKAMU BOCIIPOU3BE/ICHUS OCBO- JOUCLUIUINH; HAaBBIKAMHU JUCLUIUINH, YTO MO3BOJISI-
JUCITHTUTHHAM; CﬂMOCTOH;FCJ'II:HOfI pa60:FI:I E€HHOTO Y4eOHOTO MaTe- MIPUMEHCHUS PelICHHSI eT (opMyIHpPOBATH BBHIBO-
OCHOBHO# TEPMUHOJIOTH- ¢ yueOHOI muTeparypoli; | puaina mo 6a30BbIM MaTe- | 0a30BBIX 3aJa4 IO MaTe- Ibl 1 y4acTBOBATh B AUC-

N o HaBBIKaMH peleHns 06a30- | MaTUYECKUM AUCLMILIN- MaTHYECKUM AUCLUIIIH- KYCCHH IO Y4eOHBIM BO-
€U U NOHATUHHBIM allla-

BBIX 3a/1a4 110 JIIOOBIM Ma- | HaMm, B IIEJIOM; TJIOXO HaM; BJIaJIeeT HaBBIKAMHU npocaM 0a30BbIX (hu3HUe-
paToM 0a30oBbIX MaTeMa- TEMaTU4eCKUM TUCLH- OpPHEHTHUPYETCS B yueo- CaMOCTOSITEIIBHOTO U3y4Ye- | CKUX AUCLUILUINH; yBEPEHO
THICCKUX TUCIUILINAH, TTHHAM. HOIf MAaTEMAaTHUECKOH IM- | HUS OTJAENBHBIX Pa3eNloB | BIajeeT TEXHUKOI pelre-
HABBIKAMU PCIICHHS Oa- TepaType; y4eOHOM TUTEpaTypHI IO HUSI YCIIOKHEHHBIX 3a71a4
30BbIX MATCMATHYCCKUX HEJO0CTAaTOYHO BJIaJIceT 0a30BBEIM MaTeMaTHYE- 110 0a30BBIM MaTeMaTHYE-
3a1ay. HaBbIKaMu OnOIMorpadu- | CKUM AUCLUUILUIMHAM M XO- | CKUM JUCLUIUIMHAM; JIeT-
Koa B1 (OIIK-2) YEeCKOTO MOMCKA. pOLIO B HEH OPUEHTHUPYET- | KO OPUEHTUPYETCS B

col. y4eOHOM JTUTepaType Mo
0a30BBIM MaTeMaTuie-
CKUM TUCLHUIUIMHAM U
BJIaJieeT HABBIKAMH KPH-
THYECKOTO aHaJn3a y4ueo-
HOW WH(OPMAITUH.
Bnapers: OtcyrctBue | He Biageer HaBbIKamu Crioco0eH npeIoKuTh Bnaneer naBeikamu ipu- | BrnageeT HaBbIKaMu npH-
HaBbIKAMH HCIIOJIb30BAHHUA BJIQJICHUS HCIIOJIb30BAHUS TCOPCTU- OPUMEPLI UCTIOJIL30BAHUS | MCHCHMS TCOPETUUCCKUX U | MCHCHHUS TCOPCTUIYCCKUX U

TEOPETHUYECKHUX OCHOB Oa-
30BBIX Pa3/Ie]IOB MaTeMaTH-
KH TIPH PEIICHUH KOHKPET-
HBIX (PU3NYECKHX 3a/1a4.
Kox B2 (OIIK-2)

YEeCKHUX OCHOB 0a30BBIX
pa3iesioB MaTeMaTHKH TIPH
pEIICHUN KOHKPETHBIX
(U3MYECKUX U CMEXKHBIX
3aj1a4.

TEOPETHUIECKUX TIPEJI-
CTaBJIECHUH OTAEIBHBIX
pasenoB MAaTEMAaTHKH
JUISL peTleHus 3a/1a4 Ipo-
(heccHOHANBHOM JIesATeINb-
HOCTH.

MaTeMaTHYeCKUX MOeei
IIPY MHTEPIIPETALluH pe-
3yJIBTAaTOB B OTAEIHHO
B3ATOW 00sIacTH (GPU3UKHU U
CMEXXHBIX JUCIHMIUTMHAX,
HO JIOITyCKAaeT OT/AENIbHbIC
HETOYHOCTH.

MaTeMaTHYECKUX MOJIEIei
IpH TJIAHKPOBAHHU PaboT
B ipoeccroHaNBHON
cdepe nesITeIbHOCTH |
IPaMOTHOW MHTEpIpeTa-
LAY [IOJIyYEHHBIX PE3YIIb-
TaToOB.
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— Omnucadue MIKaJI OLICHUBAHUS.

OreHka KayecTBa pabOThI B PEUTHHIOBOW CHCTEME SIBIISICTCS HAKOTIUTEIIEHOM U MCIIOJTb-
3yeTCsl ISl OLICHUBAHUS CUCTEMHON paOOTHI CTYACHTOB B TEYCHHE BCETO Mepruoaa 00y-
YCHUSI.

[To uroram paGoOTHI B CEMECTPE CTYJEHT MOXKET MOJy4YUTh MakcuManbHO 70 6amios.
Hrorosoii popmoii korTpos B I cemectpe siBsieTcst SK3aMeH.

B teuenne 11l cemecTpa cTyneHT MOXeT HaOpaTh OaJLTBI 32 CISAYIONINE BHJIBI pa0OT:

No Bun pabotsl Cymma 6amioB

1 PaboTa Ha MpaKTUYECKUX 3aHATHSIX 13
2 AyIHTOPHBIC KOHTPOJIbHBIC 6

3 KonrpounbHas padora (ITP-2.1) 12
4 KonrpounbHas padora (ITP-2.2) 22
5 AynuTtopHbIe 3aHITHS (TIOCEIICHUE) 17
6 OK3AMEH 30
Hroro: 100

TGKYH_IHﬁ KOHTPOJIb YCIICBACMOCTHU OCYILICCTBJIACTCA B IIPOLCCCC BLIIIOJIHCHUSA ITPAKTUYC-
CKHUX U CAMOCTOATCIIBHBIX pa60T B COOTBCTCTBUHN C HUKC IIPUBCICHHBIM Fpa(bI/IKOM.

I'paduk BbINOTHEHHUSI CAMOCTOATEIbHBIX padoT crygentamu B 111-m cemecTpe

Henenu yuebHoro npomnecca
1/2/3(4|5| 6 |7|8|9|10|11|12|13|14|15]| 16|17
I1P-2.1 B3 33
I1P-2.2 B3 33
B3 — Beimaua 3amanus
33 — 3amura 3a1aHus

Buns padot

— TumnoBble KOHTPOJILHBIE 33JAHUSI WJIM WHBIE MaTepUalIbl, HEOOXOAUMBIE Ul OLEHKU pe3yJib-
TaTOB 00yYEHUS, XapaKTePU3YIOLIUX ITanbl GOPMUPOBAHUS KOMIIETEHIIMNA U (WIJIN) 7Sl UTO-
rOBOT'0 KOHTPOJISI c(hOPMUPOBAHHOCTH KOMIIETEHLIUH.

TemaTHKa caMOCTOATEIbHBIX KOHTPOJIBHBIX padoT cryaeHToB ITP-2

Obo- Ne
3Ha- pasaena K-Bo
HanmeHoBaHMe caMOCTOSAITEIbHBIX Pa0oT
Yye- | AUCHHUIJIMHBI 4acoB
HHE

13 Kontponsras padora no teme «JluddepeHnnanbHble ypaBHEHUS
Ip-2.1 (3 cemectp) MIEPBOTO MOPSIKA» 20
(unousuoyanvroe 3a0anue st Kaxcoo2o cmyoenma,.

Kontponbsras padora no teme «JluddepeHnnanpHbe
YpaBHCHHS 20

BTOpOTO Topsiaka u Beie. Cucremsr [[V»
(uHOusUOYaANbHOE 3a0aHue 0I5l KaxHc0020 CMYyOeHma,).

IP-2.2 | 4,6 (3 cemectp)

13



TUNUYHBIA BAPHAHT CAMOCTOATEIbHON KOHTPOJILHOM padoTsl I1P-2.1 mo Teme
«InddepennuanbHbie ypaBHEHUs] IEPBOT0 MOPSAKA»

Bapuanm 1
(x2 + 1)
1. Haiitu oOumii uarerpan guddepeHunansHoro ypapaenuss y' = ———,
cosy

Y

2. Haiitu oOwmii naTerpan andpdepeHnanbHoro ypasenus )’ = y—2 +5=+3.
X X
3. Haiitu pemenne nuddepeHnInanb-HOro ypaBHEHUS y’ + YtgX = 2X COS X, ynoBieTBopsioliee Hauab-
HoMy ycrosuio Y(0)=1.

4. Haiitu pemenue muddepeHnnatbHOro ypapaenns Y + Y = 2€7Xy2, yIOBJIETBOPSIOIIEE HAYATLHOMY
ycaosumo Y(0)=1.

5. Haiitu o6uee pemenne nubdepeHimansHoro ypasaenns  y" — =3x+3.

+1

6. Haiitn pemenue muddepennuansuoro ypapuenus " +2siny cos’ vy =0, ynosnersopsromee
HavyanpHbIM yermosusiM Y(1)=0, y’(1)=1.

7. Haiitu pemenue nuddepenuansroro ypasaenns (X — Y)dx — dey =0.
8. Haitru obwee pewenne auddepenunanstoro ypasuerns Y +8Yy =8x> —12X+2.

9. Haiitu pemrenne nuddepennuansHoro ypapuenus Y —12Y = (5X - 6)EX —4e* , VIOBJIETBOPSIIONIEE
HAYaIIbHBIM yCIOBHIM y(O) =0.

10. Haiitu obmee pemenue auddepeHnnansHOro ypaBHEHUS

y"+2y =4sinx.

Bapuanm 2

1. Haiitu oOmmii maTerpan nudGpepennmansHoro ypasnenns )’ = tgxtgy .

2

Y Y

2. Haiitu o6uwmit unrerpan nuddepenuuansHoro ypasenns y' = —5 +5=+4.

y 2 x*
3. Haiitu pemienne quddepeHnaibHOro ypaBHEHHS y' — 2xy =2xe" , YIIOBJIETBOpSIOIIee Havyallb-
nomy ycnosuio y(0)=0.

4. Haiitn o6mee pemenne mudQepeHnuanbHoro ypasHenns V' + ) = e y2 , YIOBJIETBOPSIOIIEE
HavyaispHOMY ycrosuio Y(0)=2.
. w Y ' 2
5. Haiiru obmee pemenne qudGepeHnaIbHOIO ypaBHEHUS ) — —1 = S(x + 1) .
X+

o 3
6. Haiitu pemenne nuddepennmanshoro ypasuenns )" =27, yloBieTBOpSIOIIEe HAYATBHBIM YCIOBH-

am y(1)=1, y'(l) =1.

—X

7. Haiitu pemenue nuddepeHranbHOro ypaBHEHUs y" + y' =— .
SIn X

8. Haiitu o6iee pemenne nuddepenmansroro ypasnenns Y — 6y =8X—6.
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9. Haiitu pemenne nuddepenuuansaoro ypasaenns Y + 8y’ = (21X - 10)e* + 47 , YIOBIJICTBOPS-

Iolllee HAYaIbHEIM yCIOBUAM y(O) =0, y'(O) =0.

10. HaiiTu o6miee pemenue mupdepenmmansaoro ypasnenns Y' + 2y = 4C0S X .

TunuyHbIe BAPHAHTHI CAMOCTOSITE/IbHOMH KOHTPOJILHOM padoTsl ITP-2.2 o Teme
«IuddepenunajbHble ypaBHEHUSI BTOPOro nopsiaka u Boime. Cucremsr J1Y»

Bapuanm 1
1
1. Haiitu perenue qudpepeHIaIbHOTO YpaBHECHUS y" + Y = ——, YIOBIJIETBOPSIOIIEEC HAYaIbHBIM
Sinx

T ,TC s
yCJIOBI/IHMyE =0, y )=

2. Haiitu o6uee pemenne nuddepennmansaoro ypasuenus )" — 6y’ +8y = 8x* —12x+2.

3. Haiitu pemenue nuddepennmansuoro ypasuenns " —8y'+12y = (5x —6)e* —4e™, ynone-

TBOPSIIOIICEC HaYaIbHBIM YCIOBUSIM y(O) = 0, y’(O) =0.

4. Haiitu oOmee peuienue audhepeHnnanTb>HOr0 ypaBHEeHH s

y'+2y'+y=4sinx.

5. Haifru obwee pewenne auddepenumansroro ypasaerns y"' — "' — ' +y=x> —3x° —6x+6.

6. Haiitu pemenne cucrembl AudhepeHInaNbHbIX YpaBHEHHMA YIOBJICTBOPSIIOILIEE

navanpHbiM yeoBusM X(0)=1, y(0)=1. UccrienoBarh Ha ycTOWIUBOCTH TOUKY OKOs (0,0).

Bapuanm 2

1. Haiitu pemenne auddepennuansaoro ypapuenus Y + 4y =

T ,TC T
yCHOBI/ISIMyE =0, y B =E+1.

2. Haiitu o6mmee pemenne nupdepentmanshoro ypasaenns y"” — 6y’ +8y =8x—-6.

, YIOBIETBOpSAIOIIEE Ha4aIbHBIM

sin 2x

3. Haiitu pemenue aupdepenumansroro ypasuenns " +8y' +12y = (21x —10)e” +4e™>", yno-

BIIETBOPAIONIEE HAYAILHEIM YCIOBUAM y(O) =0, y’(O) =0.

4. Haiitn o6mee pemenue nuddepenmmanshoro ypasuenns " +2y'+y =4cosx.

5. Haiitu o6umee pemenne nuddepenimansuoro ypasuerus )" —y" —y' +y = x? —2x-2.

dx
a Y
6. Haiitu pemenune cucrembl nuddepeHnnanbHpIX ypaBHEHHH d YIOBJIETBOPSIOIIECE
Yy
—=3x-2y,
dt Y

HavyanpHbM yermosusiM X(0)=1, y(0)=1. NccienoBats Ha ycTOWIHUBOCTE TOUKY TOKOs (0,0).
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— Meroauueckue maTepualibl, ONPEAEIAIONIME IMPOLEAYypbl OLICHUBAHUS 3HAHWM, YMEHHH,
HABBIKOB M (WMJIM) ONBITA JACSITEILHOCTH, XapaKTEPU3YIOMIUX ATAIMbl (POPMUPOBAHUS KOMIIE-
TEHIUH.

[Ipouenypa MmpOMEXKYyTOUHOM AaTTECTAlMM MNPOXOAUT B COOTBETCTBUU C «llonoxxeHueM
0aJIbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIlIeM KOHTPOJIE yCIIEeBAEMOCTH CTYJEHTOBY», a TaK¥kKe
«ITonoxeHreM 0 MPOMEKYTOUHOM aTTECTAllMU» YHUBEpCcHUTETa «J[yOHay.

HToroBoii popMoii KOHTPOJIsI B 3—M ceMecTpe fABJsieTcs 3K3aMeH. MakCuMaabHOE KOJIMYECTBO
0aJIJIOB, KOTOPBIE CTYJEHT MOXKET HaOpaTh 3a cemectp —70 6amnoB (10 17 6aIoB 3a MOCENaeMOCTh
nexuuid, 10 40 6ayIoB 3a BRIOJHEHHE BCEX KOHTPOJIBHBIX (ayAUTOpHBIX U ABYX [1P-2), ¢ yuerom
KayecTBa BBIIOJHEHMSI, U 10 13 6a/uI0B 3a aKTUBHYIO pabOTy Ha MPAKTUYECKUX 3aHATHSIX).
Ecnu crynent naOpan B TeueHue cemectpa He Oonee 50 OammoB, TO OH HE JOMYCKAaeTcs K
9K3aMEHY.
Ecnu crynent HaGpain B Teuenue cemectpa ot 61 1o 70 6amioB, TO OH UMEET MPABO MOITYYUTh
aBTOMAaTHYECKYIO OLICHKY «Yy/IOBJIETBOPUTEIBHOY.
Ha »sx3amene cryneHT moxer HaOpath no 30 OamnoB. Kputepuii oneHKH Ha 5K3aMeHE —
MIOJTHOTA U MPAaBUJIBHOCTh OTBETA HA BONPOCHI OMIIeTa.
HToroBas olleHKa «XOPOIIIO» CTABUTCS, €CIIH CTYACHT HaOpai oT 71 10 85 6alioB, «OTIUIHO
- eciii HaOpaut ot 86 1o 100.
Cnucok BOIIPOCOB K 3K3aMEHY
OcHoOBHBIE XapakTepucTUKU 3aaHHoro O/1Y ; npuHsTas TEpPMUHOIOTHUS.
BriBoiel mudpepeHnnanbHbIX YpaBHEHUH TSI HEKOTOPBIX (PU3NYECKUX MPOIECCOB.
OcnoBHble MeTobl pereHust O/1Y nepBoro nopsiaka: pasjesieHue NepeMeHHbIX.
3aMeHa NEepEeMEHHBIX, II03BOJIAIONIAs IPUBECTH HEKOTOPBIE ypaBHeHus K 1Y B pa3neneH-
HBIX I1€PEMEHHBIX.
Pemenne O/1Y nmepBoro nmopsjika ¢ mOMOIMIBIO0 BapyUallUU MOCTOSTHHOM.
Pemenue knaccuueckux OY (bepnymnnu, Knepo, Diinepa u ap.).
Pemenune OJ1Y BTOporo mopsjika: 3aMeHa IepEeMEHHBIX.
Pemenne O/1Y BTOpOro nopsjka u BbILIE: BApHALUS TOCTOSHHBIX.
VYpaBHeHue B MoNHbIX JuddepeHnmanax.
10. Meroa HMHTErpUpPYIOIIET0 MHOXKHTENS; HEOOXOAUMOE U JIOCTaTOYHOE YCIOBUE CYILIECTBOBA-
HUSL UHTETPUPYIOLIETO MHOXKHUTEIIS.
11.  Pemenue TUHEHHBIX OAHOPOAHBIX 1Y ¢ mocTosHHBIMU KO3 ULIMEeHTaMu U ypaBHEHUs Dii-
aepa.
12.  Pemenue nuHEWHBIX HEOMHOPOIHBIX /Y, rlie mpaBast yacTh MOJMHOM HEKOTOPOM CTENEHH OT
HE3aBUCHUMOM NIEPEMEHHOM.
13.  Pemenue nuHelHbIX HEOMHOPOIHBIX /1Y, rlie mpaBast yacTb CyMMa TPUTOHOMETPHUUECKUX
(GyHKIIUI HE3aBUCUMOM ITepeMEHHOM.
14.  Pemenue nuHEWHBIX HEOXHOPOIHBIX /1Y, T1ie MpaBas 4acTh SKCIOHEHIUANbHbIE (QYHKIUH
HE3aBHCHMOI'0 IEPEMEHHOTO.
15.  Pemenue cuctem auHENHHBIX [IY METOZ0OM CBelleHUS K OJHOMY YpaBHEHHUIO 00jiee BBICOKOTO
MOpsIKA.
16. HaxosxaeHue HHTErpUpyeMbIX KOMOUHAIIUH.
17.  Pemenue cucrem auHeHbIX 1Y ¢ mOCTOSHHBIMU KO3 (ULIMEHTAMH METOI0M COOCTBEHHBIX
3HAUEHUH OIPENEIAIONIEN MaTPHUIIBL.
18. Pemenue /1Y ¢ moMonipro CTENEHHBIX PSAIOB.
19.  IIpubnuxeHHbsle MeTOABI pemeHus cuctem Y.
20. AHaimM3 YCTOWYMBOCTH TOYKHU MOKOSI aBTOHOMHBIX JTUHAMUYECKUX CHCTEM, ONMCHIBAEMBIX
JIBYMsI YpPaBHEHUSIMHU TIEPBOTO MOPSAKA.

P

©o~No O
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10. PecypcHoe obecnieuenue
e [IlepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOI JIUTEPATYPbI
OcHoeHnasn yuednan tumepamypa

KpacnoB M.JI. O0bikHOBeHHBIE AuddepeHIInaTbHbIE YpaBHEHUA: 3aJaud W MPUMEPBI C T10-
IpoOHBIMU pereHusME : YuebHnoe mocodue / M.JI. Kpacuos, A.U. Kucenes, I'.11. MakapeHko. -
Wzn.crep. - M. : Jlenann, 2019. - 256 c. : ui. - (Bes Beiciias maTeMaTvka B 3amadax). - ISBN
978-5-9710-5595-2
boporckux, A. B. Jludpdepennuanpasie ypaBuenus B 2 4. Yacth 1 : ydeOHHK U IPAKTUKYM IS
By30B / A. B. bopoBckux, A. U. [lepoB. — 3-e u3zg., nepepad. u gon. — Mocksa : M3narens-
ctBo IOpaiit, 2020. — 327 ¢. — (Bpicmee o6pazoBanue). — ISBN 978-5-534-01777-9. —
Tekcr : anexkrponnsiii // IBC FOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/451405 (na-
Ta oopamenus: 08.04.2020). Pexxum goctyna: orpaHUYEHHBIH 110 JJOTHHY H ITApOJTIO
Boposckux, A. B. [luddepennmansasie ypaBHeHus B 2 4. Yactp 2 : yueOHHUK U MIPAKTUKYM IS
By30B / A. B. bopoBckux, A. U. [lepoB. — 3-e u3zn., nepepad. u gon. — Mocksa : M3naremns-
ctBo HOpaiit, 2020. — 274 c. — (Bricmee obpazoBanme). — ISBN 978-5-534-02097-7. —
Tekcr : anexrponusiii / IBC KOpaiit [caiit]. — URL: http://biblio-online.ru/bcode/452068 (na-
Ta oopamenus: 08.04.2020). Pexum goctyna: orpaHUYEHHBIH 110 JOTUHY U ITapOJTI0
AradonoB C.A. u np. duddepennuansasie ypaBHeHus: Y4e6. mis By3oB / C.A. AradoHOB,
A Jl. Tepman, T.B. Myparosa. Ilox pen. B.C. 3apybuna u A.Il. Kpumenko. - 2-e¢ uzn. - M.:
Nzp-so MI'TY um. H.D. baymana, 2000. - 348 c.
Jlonoanumenshasn yueonasn niumepamypa

Hanxo ILLE. u np. Beiciias maremMaTuka B ynpakHEHUsX U 3a1adax. B 2-x vactax. U.2. U3g. 5-
e, uctp. : yue0. mocobue s BTy30B / [1.E./lanko, A.I'.Ilonos, T.S.KoxeBHukosa. - M.: U3na-
tenbekuid oM "Onukce 21 Bex: Mup u obpazosanue". 2003. - 414 c.: ui.
Kypc Briciieit marematuku. BBegenue B marematudeckuii ananus. {uddepennuansuoe ucumc-
nenue. Jlekuuu u mpakTukyM : yaeoHoe nocooue / .M. Ilerpymiko [u mp.]; mox obmr.pen. M.M.
[erpymko. - 4-e u3a., crep. - CIIO. : Jlanb, 2009. - 288c. : ui. - (YuebHuku 1uig By30B. Crienu-
anpHas nuTeparypa). - ISBN 978-5-8114-0578-7.
. IlanteneeB A.B. OObikHOBeHHBbIE nuddepeHnaNbHbIE YpaBHEHUS B IMpUMepax M 3ajadax:

yueOHuK Juis By30B / [lanteneeB A.B., SlkumoBa A.C., boco A.B. - M.: BIII, 2001. - 376 c.:
WL
[lerpoBckuii, U. I'. Jlekuuu no Teopun 0ObIKHOBEHHBIX JU((epeHIINaIbHbIX YpaBHEHHUI: yueo-
Hoe nocobue / U. I'. IlerpoBckuii. - Mocksa : ®UIMATIIUT, 2009. - 206 c. - ISBN 978-5-
9221-1144-7. - Tekcr : onekrponnbrii. //  3BC  "Znanium.com". - URL:
https://znanium.com/catalog/document?id=254610 (mara o6pamenus: 08.06.2020). Pexxum no-
CTyIla: OTPaHUYEHHBIN 10 JIOTUHY U apOJII0

o Ilepuoauyeckue u3xaHus

BectHruk MOCKOBCKOTO TOCYIapCTBEHHOTO obOnacTHOro yHuBepcutera. Cepusi: ¢u3nka-
MaTeMaTHKa: Hay4dHbIM kypHan / Yupenutenb: MOCKOBCKHI TOCYTapCTBEHHBIN 001acTHOMN
yHuBepcuteT; 1. pel. byraes A.C. — M.:MI'OY. — XKypnan Beixogut 6 pa3 B roa. - OcHOBaH B
1998 romy - ISSN 2310-7251. — Tekcr : anekTpoHHBIN. — [ToJTHBIE AIIEKTPOHHBIE BEPCUU CTAaTEH
KypHaja JOCTyNHBI Ha caiite HayyHOW »diekTpoHHOM Oubmmorekn «eLIBRARY.RU»:
https://elibrary.ru/title_about.asp?id=25657

BectHuk MockoBckoro yHuBepcurera. Cepust 1. MaremaTtnka. MexaHuKa: HaydHBIH sKypHaI /
VYupeaurens: MI'Y um. M.B. Jlomonocosa; ri. pea. Uybapukos B.H. — M.: ®I'OY BO MI'Y
uM. M.B. JlomonocoBa — XKypnain Beixoaut 6 pa3 B rojl. - OcHoBan B 1946 rony. - ISSN 0579-
9368. — TekcT : anmekTpoHHBIA. [loTHBIE SJIEKTPOHHBIE BEPCHUU CTATEH JKypHalla TOCTYITHBI 110
MOAINCKE B b MEPUOANYECKUX U3JaHUuN «East View»:
https://dlib.eastview.com/browse/publication/9045/udb/890
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http://mgou.ru/
http://mgou.ru/
https://portal.issn.org/resource/issn/2310-7251
http://vestnik.math.msu.su/ru/editors/chubarikov

Bectauk MockoBckoro yausepcutera. Cepust 15. BeraucnurenpHas MaTreMaTika 1 KUOSpHETH-
Ka: Hay4dHbIi xypHat / Yupenutens: MI'Y um. M.B. JlomonocoBa; ri. pen. akanemuk PAH
MouceeB E.1. — M.: ®I'bOY BO MI'Y um. M.B. JlomonocoBa — JKypHasl BRIXOJUT 2 pa3a B
nonyr. - OcHoBal B 1977 roxy. — ISSN 0137-0782. — TekcT : 3nexTpoHHbIA. — [lonHbIe Ar1ek-
TPOHHBIE BEPCHM CTATEW JKypHaJla JOCTYIHBI IO MOJIMCKE HAa CaiiTe HAyYHOU 3JIEKTPOHHOM
oubmmoreku «eLIBRARY .RU»: https://www.elibrary.ru/title_about.asp?id=8373

e [lepeyennb pecypcoB nHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « AHTEp-
HeT»
Dnekmponno-oudauomeynvle cucmemul u 6a3vl OGHHBIX

1. 3BC «Znanium.comy: http://znanium.com/

2. DBC «Jlanby: https://e.lanbook.com/

3. DBC «lOpaiit»: https://biblio-online.ru/

4. DBC «YHnuBepcurerckas oubnnoreka onnaiin»: http://biblioclub.ru/

5. Hayunast snextponnas oubnunoreka (PYHOB) «eLIBRARY.RU»: http://elibrary.ru

6. HarmonanbHas snekTponnas oubimorexka (HOB): http:/u36.pd/

7. ba3bl JaHHBIX POCCUIICKHX XKypHAIOB Kommanuu «East Viewy: https://dlib.eastview.com/

Hayunvie nouckogvie cucmemol

1. Math-Net.Ru - coBpemennas umH(OpMAIMOHHAS CHCTEMa, MPEIOCTABIIAIONIAS POCCHUCKUM U
3apyOeIKHBIM MaTEeMATHKAM Pa3IMIHbIC BO3ZMOKHOCTH TTOMCKA HHPOPMAIIUH O MATEMATHYCCKOM
xwu3Hu B Poccuu — http://www.mathnet.ru/

2. Google Scholar - mouckoBas cucrtema Mo Hay4dyHO# JuTepaType. BKIIOYaeT CTaThu KPYITHBIX
HAYYHBIX M3/1aTEIbCTB, APXUBBI MPEIPHHTOB, MYOJHKAIIMN HA CAiTaX YHUBEPCUTETOB, HAYYHBIX
o0I1IeCTB ¥ APYruX HAy4HbIX opranu3aiuii https://scholar.google.ru/

3. SciGuide - HaBuraTop 1o 3apy0eXHbIM HAYYHBIM DJICKTPOHHBIM PECypcaM OTKPBITOTO JOCTYIIA.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

4. ArXiv.org - Hay4HO-TIOMCKOBasi CHCTEMa, CIHCHHUATM3UPYETCS B OOJACTSIX: KOMIBIOTEPHBIX
HayK, acTpodusuku, Gpu3nku, MaTeMaTUKU, KBAaHTOBOM Ouonoruu. http://arxiv.org/

5. WorldWideScience.org - riobanpHass Hay4Has MOHMCKOBas CHCTEMa, KOTOpas OCYIIECTBIISET
MOUCK MH(POPMAIIUH 110 HAIIMOHAIBHBIM W MEKTyHAPOIHBIM HAYYHBIM 0a3aM TaHHBIX U TOpPTa-
nam. http://worldwidescience.org/

Ipogpeccuonanvusie pecypcot cemu «Unmepnemy,

1. ®enepanpHas nHbOpMaIMOHHAs cucTeMa «EnuHOe OKHO JocTyna K HH)OPMAIIMOHHBIM pecyp-
cam»: http://window.edu.ru/

2. Oo6pasoBartenbHbIil MaTeMaTHueckuii cadt EXPonenta.ru  https://exponenta.ru/

3. Marematuueckuii caiit Math.ru http://math.ru/lib/

4. Caiitr PAH NuctutyT BhruncnurensHoit MaTematuku. http://www.inm.ras.ru/

e Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl
[Ipu mpoBeneHMM JIEKUMOHHBIX 3aHATHM MCHOJb3YETCS KOMIUIEKT CIAWJ0B M MPOrPaMMHBIX

npe3eHTanuii o reme «Juddepennuanbupie ypaBHEHUD.

JIeKIIMOHHBIE U CCMHUHAPCKUC 3aHATUA CO CTYACHTAMU IMPOBOAATCA B CTAHAAPTHO 06opy;[03aH-

HBIX ayIUTOPHAX (DI/IJ'II/IaJ'Ia, HUMCIOIIINX BCE HGO6XOJII/IMI)IG cpeacTBa AJid MPOBEACHUA 3aHATHUH. I[J'IH

NPOBEICHUS YUCICHHBIX PACYETOB TP BBIMIOJIHEHUN CAMOCTOSTEIBHBIX pabOT CTyIEHTaM Mpe/o-
CTaBJISICTCA BO3MOXHOCTD pa6OTBI B KOMIIBIOTEPHBIX KJIACCaX Ha NCPCOHAIIBHBIX KOMIIBIOTEpAxX €
UCIIOJIb30BaHUEM CTaHAAPTHOTO IPOrpaMMHOT0 obecneueHus. JJucuumnmmaa obecneyeHa HeoOxo-
JTUMBIM ITPOrPaMMHBIM 0OecTieyeHeM, KOTOPOe HaXOUTCS B CBOOOIHOM JIOCTYyIIE (IpOTrpamMMBbl
Open office (cBoOoIHAs TUIIEH3US, KO JOCTyIa HE Tpedyercs),
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https://dlib.eastview.com/browse/publication/9166/udb/890
https://dlib.eastview.com/browse/publication/9166/udb/890
http://znanium.com/
https://e.lanbook.com/
https://biblio-online.ru/
http://biblioclub.ru/
http://elibrary.ru/
http://www.uni-protvino.ru/biblioteka/elektronno-bibliotechnye-sistemy.html?id=369
http://нэб.рф/
https://dlib.eastview.com/
http://www.mathnet.ru/
http://www.mathnet.ru/
http://scholar.google.com/
https://scholar.google.ru/
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://www.prometeus.nsc.ru/sciguide/page0601.ssi
http://arxiv.org/
http://arxiv.org/
http://worldwidescience.org/
http://worldwidescience.org/
http://window.edu.ru/
http://exponenta.ru/default.asp
http://math.ru/
http://math.ru/lib/

11. SI3bIk mpenoaaBaHusA
Pycckuin
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