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1. IlepeyeHb KOMIETEHIMI ¢ YKa3aHUEM 3TANOB UX (JOPMHUPOBaHUs B mpoLecce
OCBOCHHSI 00pa30BaTeIbLHOM IPOrPaAMMBbI

B mpouecce ocBoeHuss 00pa3oBaTENbHON MPOrpaMMbl
(bopMUPYIOTCA IO CIAEAYIOLIUM 3TAIaM:

HayaJbHBIA 3Tall JaeT oOllee IpeICTaBICHHE O BUJAE JAEATEIbHOCTH,
OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIMOHUPOBAHUSI OOBEKTOB IMpPO(hecCHOHAIBHOM
NEATEIbHOCTH, METOZ0B M AJITOPUTMOB PEIICHUS IPAKTUYECKUX 3aad4;

OCHOBHOM JTall MO3BOJSIET pElIaThb THUIIOBBIE 3aayd, IPUHAMATh
npodecCHOHANbHBIE W YIPABICHYECKUE PEIICHUS IO W3BECTHBIM aJITrOpUTMaM,
IIPAaBUJIaM U METOJIMKAM;

3aBEpILIAIOIIAM JdTall MNPEANOJIaraeT TOTOBHOCTh pelaTh IPaKTHYECKUE
3a1a4d  TOBBIIIEHHOM  CIIO)KHOCTH,  HETHUIIOBBIE  3a0a4d,  [PUHUMATH
npo(eCcCUOHANIBHBIE M YNPABJIECHYECKUE PEIICHHS B YCIOBUAX HEMOJHOMN
ONPENEIICHHOCTH, IIPU HEAOCTATOYHOM JOKYMEHTAJIbHOM, HOPMAaTHUBHOM U
METOAMYECKOM O0ECIIEUCHHH.

[Ipy ocBOE€HMM IUCHMIUIMHBI (MOAYJs) KOMIETEHLIMH, 3aKpEIIEHHbIE 3a
HEH, peaau3yroTcs o TeMaM (paszesaM) JUCHUIUIMHBL (MOAYIIs), B ONpeAeIeHHON
CTENEHU (MOJIHOCTHIO WM B OTOBOPEHHOW YacTH) U Ha ONPENEICHHOM JTarle, 4To
npuBeieHO B Tabnuue 1.

KOMIICTCHIINH

Tabauua 1. IlepevyeHsb KoMIeTeHIUI ¢ YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUS

B Mpoliecce 0CBOEHHS 00pPa30BaTeIbHON MPOrpaMMbl

Kon HanmenoBanue WNHnukaTop noctrukeHus B pesynbpraTe ocBoeHMs
KOMIIETEH- KOMIIETCHIIUU KOMIIETCHIIUU JUCLUTINHBI

05051 00y4aroIUNCAA0IKeH:
YK-6 YK-6 3HATh:

YK 6.1: Ucnonb3yer
WHCTPYMEHTHI U METO/IbI
YIPABIECHUS BPEMEHEM TIPU
BBITIOJTHEHIUH KOHKPETHBIX
3a/1a4, IPOEKTOB MpHU
JIOCTH>KEHHUH TTOCTABIICHHBIX
Henei;

VYK 6.2: Onpenensier
MIPUOPUTETHI COOCTBEHHOU
NEeSATETLHOCTH, THNIHOCTHOTO
pa3BUTHUA U

CnocoOeH ymnpaBisTh
CBOHMM BpEMEHEM,
BEICTpanBaTh U
pean30BhIBATh
TPACKTOPHIO
CaMOpa3BUTHUS Ha
OCHOBE TIPHHIIUIIOB
o0Opa3oBaHus B
TEUEHHE BCEU KU3HU

[lenwn n 3a1aun HAy4HBIX
MCCIIEJOBaHMI 110
HaIPABJICHUIO
NesITeIbHOCTH, 6a30BbIE
IPUHLIUIIBI U METOJIbI UX
OpraHM3ali; OCHOBHBIE
VCTOYHHMKHN HAy4YHON

K TIPEJICTABICHHIO
UH(HOPMaIMOHHBIX
MaTepHaJIOB; CIIOCOOBI

UHPOPMALIUU U TPEOOBaHUS

podecCHOHATEHOTO POCTa.
VK 6.3: OuenuBact
TpeOOBaHMS phIHKA TPyia U
MIPETIOKEHUS
o0pa30BaTeNbHbIX YCIYT AJIs
BBICTPAaWBaHUS TPACKTOPHUH
COOCTBEHHOTO

OIpeZeNICHUs BUIOB U TUIIOB
poeCCHOHAIBHBIX 3a]1a4,
CTPYKTYypUPOBaHHUE 3aJa4
Pa3IUYHBIX TPy,
(bopMynHpOBKa N3BECTHBIX
YTBEPKJICHUM, CIEACTBUHN U3
HUX




npoecCHoHALHOTO POCTa;
podecCHOHANIBHYIO Kapbepy U
OTIpeJIeNIAeT CTPATETHIO
poheCCUOHATLHOTO
pa3BUTHSA

YMmeTs:

CocraBnsath 001U TU1aH
paboTHI 10 33JAHHOU TeMe,
npeyiarath METO/Ibl U
CrocoObI 00pabOTKN
pe3yabTaTOB, IPOBOIUTH
WCCJICJIOBAHMUSI 110
COTJIACOBAHHOMY C
PYKOBOJUTEIIEM TUIAHY,
NPECTABIIATh MOJTyYCHHBIC
pE3yNbTaThl, BHIOUPATh
HauOoiee 3 pexTuBHBIC
METO/IbI PEIICHUS OCHOBHBIX
THUIIOB 337134,
BCTPEUAIOITNXCS B
MaTeMaTHKeE.

OIIK-1 OIIK-1. Criocoben
HPUMEHSITH
€CTECTBEHHOHAYYHbIC U
oO0IIenH)KEHEPHBIE
3HAHUSI, METO/IbI
MaTeMaTHYeCKOrO
aHaJIM3a u
MOJICITUPOBAHHS,

TCOPETUIYCCKOI0 U

3KCIIEPUMEHTAIBHOTO
HUCCIIEIOBAHUS B

poheCCHOHATBHOMN
JIESITETBHOCTH

OITK-1.1.

3HATh: OCHOBBI MAaTEMATHKH,
(bM3UKH, BEIYUCITUTEIBHON TEXHUKH
1 IPOTrPAMMHUPOBAHHUS.

OITK-1.2.

VMeTh: periaTb CTaHAapTHBIC
mpodeccuoHanbHbIC 331a491 C
MPUMCHCHUEM
CTECTBEHHOHAYYHBIX U
0OIIeMHKEHEPHBIX3HAHU,,METO/IOB
MaTeMaTH4eCKOTr0aHAT3auMO/ 1IN
OBaHUSL.

Brnaners:
CHCTEMaTUYCCKUMHU
3HAHHUSIMH 110 HAIIPABJICHUIO
JIeATEIIbHOCTH;
yIIyOJICHHBIM 3HAHUSIMU T10
BBIOPAHHOW HAIIPaBJICHHOCTH
IIOJICOTOBKH, 0a30BBIMU
HaBBIKAMH TIPOBEICHUS
HAy4HO-UCCIIEI0BATEICKUX
palboT 10 MPEeITI0KEHHON
TEeMe.

2. Kputepum o11eHKH MPOMEKYTOYHOM aTTecTaliuu B (popMe 3aueTa

Orenka

XapakTepucTuka TpeOOBaHHM K pe3ysibTaTaM aTTecTaluu B GopMe 3a4era

«3auTreHO)

OLINOKH.

Teopernueckoe copepx)aHrue Kypca 0CBOCHO MOJIHOCTBIO 0€3 MpoOesioB UiTH B
1IETIOM, W OOJIbIIEH YacThi0, HEOOXOIMMbIE TPAKTUUYECKUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepuajIoM Cc(HOpMUPOBAHBI UJIM B OCHOBHOM C(hOPMHUPOBAHHI,
BCE WJIH OOJNBIITMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoil yaeOHbIX
3a/1aHUI BBIMIOJHEHBI, OT/ICJbHBIE U3 BHIOJTHEHHBIX 33JIaHUN COAEpPKAT

«He 3aureno»

Teopernueckoe cogepx’aHue Kypca OCBOCHO YaCTUYHO, HEOOXOJUMbIC HABBIKU
paboThl HEe CHOPMUPOBAHBI I CHOPMUPOBAHEI OTACTHHBIEC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM mporpaMMoii 3a1aHuil He
BBITIOJTHEHO JTMOO BBITIOJIHEHO C TPYOBIMHU OIIMOKaMH, Ka4€CTBO MX
BBITIOJTHECHUS OIICHEHO YUCJIOM 0aJIOB, OJIM3KUM K MUHUMYMY.




3. MeToauyecKkue yKa3aHusi 10 OPraHU3aLMU CAMOCTOATEILHONH padoThI

CamocrosrenbHass paboTa SBISETCS OJHUM W3 BHJOB YYEeOHOH JIEATEIbHOCTH
o0y4Jaromuxcsi,  CIOCOOCTBYET  pPa3BUTHIO  CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOTO MOAXOAAa K  pEmeHHo mpolieM  ydeOHOro u
poecCuOHANBLHOTO YPOBHSL.

AyIuTOpHas CaMOCTOsTENIbHAs paboTa Mo y4eOHOH IUCHMIUIMHE OCYIIECTBIIETCS Ha
yueOHBIX 3aHATHUSAX 101 HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPENOIABATEINSI U [0 €T0 3a/1aHUIO.

Breaynuropnas camocTosiTenbHasi paboTa BBIOIHSAETCS 110 3a/IaHUIO TpernoaaBarens 6e3
€ro HermoCpeICTBEHHOT0 Y4acTusl.

Bunpl 3aganuii 171 BHEayAUTOPHONW CaMOCTOATEIbHON pabOThI, X XapaKTep, YUIUTHIBATH
cnenuduKy u3yyaeMoi yueOHON JUCIUILIMHBL, HHAUBHAYabHbIE 0COOEHHOCTH 00y4YaroIIerocs.

KoHTponbs camocTosATeNnbHON paboThl M OIEHKAa €€ pe3yJbTaTOB OpPraHu3yeTcs Kak
€MHCTBO ABYX (GopM:

1.caMOKOHTpPOJIb U CaMOOIIEHKA 00y4aroLIerocs;

2.KOHTPOJIb U OIIEHKA CO CTOPOHBI MperoaaBaTessl.

Opranun3anys 1 pyKOBOACTBO Ay IUTOPHOI CaMOCTOSITeIbHON PadoThI

AynutopHas caMOCTOsITeNbHAs paboTa MO JUCIHUILTUHE BBIMOIHIETCS Ha yUeOHBIX 3aHATHIX
10J1 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOJABATEINS U IO €r0 3a/1aHUI0.

OCHOBHBIMU BUJAMH ayAUTOPHOMN pabOThI CAMOCTOSATEIHHON PaOOTHI SBISIOTCS:

- BBITIOJTHEHUE JTa00OPATOPHBIX U MPAKTUYECKUX PAaOOT OCYIIECTBISICTCS HA TaOOPAaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBHU C rpaduxom yueOHOro mporecca. s obecrneueHus
CaMOCTOSITENIbHOM paboThl MpenojaBaTelsIMU pa3padaThIBAlOTCS METOJUYECKHE YKa3aHUs I10
BBITIOJTHEHUIO JIA0OPATOPHOM /TIPaKTUUYECKON PabOTHI.

Pabora c¢ nurepatypoi, APyrUMH HCTOYHHKAMH HH()OPMAIUH, B T.4. DJIEKTPOHHBIMH,
MOJKET PEau30BbIBATHCS HA CEMHHAPCKUX M MPAKTHYECKUX 3aHATUAX. JlaHHBIE UCTOYHUKHU
UHPOpPMALUU MOTYT OBITh TPEACTABICHB HA OYMa)KHOM H/HITH SJIEKTPOHHOM HOCHTENSIX, B TOM
qucie, B cetu MHTepHeT.

[IpenonaBarens ¢GopMyaupyeT I1eab paboThl ¢ JaHHBIM M HCTOYHMKOM HWH(MOpMAaIuH,
ofpeieNseT BpeMsl Ha MpopadOTKy TOKYMEHTa U (pOpMY OTUETHOCTH.

CaM0 ¥ B3aMMONpPOBEpKAa BBIMOJIHEHHBIX 3a/laHUi dYallle BCEro HCHOJb3YyeTCsl Ha
CEeMMHApCKOM, MPAaKTHYECKOM M JpYrux Buzaax 3aHsaTuil. I[Ipobnemuas /curyanuoHHas 3agaya
JIOJKHA UMETh YETKYI0 (DOpPMYJIHPOBKY, K HEM JOIKHBI OBITh MOCTaBJIEHBI BOIIPOCHI, OTBETHI Ha
KOTOpble HE00XO0AMMO HaWTH U 00ocHOBaTh. KpHTepuM OLEHKH MNpPaBUIBHOCTH pELICHUs
MPOOJIEMHOI/CUTYAITMOHHOMN 3a/1a4¥ JOJKHBI OBITh U3BECTHBI BCEM 00YJarOIUMCS.

Oprann3anus 1 pyKOBOJCTBO BHEAyIMTOPHOI padoThl

BueayauropHas camocTosATenbHasi paboTa BBIIOJIHSAETCS MO 3aJaHUI0 MpernoaaBaress, HO
0€e3 ero HermocpeACTBEHHOI0 y4acTusl.

[Ipu npenbsBieHWHM BUIOB 3aJaHUN HA BHEAYJUTOPHYIO CaMOCTOSITENIBHYIO paboTy
pEKOMEHIyeTCsl UCIOJb30BaTh NU(p(HEepeHIUPOBaHHbBIN MOAXO0 K YPOBHIO MOJATOTOBICHHOCTH
oOyuaromierocsi.  Ilepen  BbINIOJIHEHHMEM  BHEAyIUTOPHOM  CaMOCTOSITENIbHOM  paboThI
IpenoAaBaTesb MPOBOJUT KOHCYJBTALMIO C ONPEACICHUEM LEIM 3aJaHus, €ro COAEpKaHu,
CPOKOB  BBITIOJIHEHUS, OPHUEHTUPOBOYHOTO oOOBEeMa padOThl, OCHOBHBIX TPEeOOBaHHWI K
pe3yibTaTtaM paboThl, KPUTEPUEB OLIEHKH, (hOPM KOHTPOJIS U MEpedHs JIuTepaTypbl. B mporecce
KOHCYJIbTAllUM  MpernojaBaTelb MNPeAYNpekKIaeT O BO3MOXKHBIX THIHYHBIX — OLIMOKaXx,
BCTPEUAIOLINXCS [TPU BBIITOJIHEHUY 3aJaHMSL.

Hns metoamyeckoro oOecTedeHuss W PYKOBOJICTBA CAMOCTOSITEIBLHOM paboTod B
00pa30BaTeIbHOM  YUPEXJEHUU pa3pabaThIBAIOTCS  y4yeOHbIE TMOCOOHMS, METOJUYECcKue
PEKOMEHJIallMK 0 CaMOCTOSATENbHONW IMOATOTOBKE K pPa3IMYHBIM BUAAM 3aHATUH C y4eTOM
CHEeUMATbHOCTH Y4eOHOW AMCUUIUIMHBI, OCOOCHHOCTEH KOHTHMHIEHTa CTYACHTOB, o0beMa M
COJIep’KaHusl CaMOCTOSITENIbHON paboThl, HOPM KOHTPOJIS U T.II.



CamocrosTenbHas padoTa MOXKET OCYIIECTBIATHCS HHIUBUAYAIBHO WM TPYIIIaMU
CTYACHTOB B 3aBUCHUMOCTH OT LI€JIH, 00bEMa, KOHKPETHOW TEMAaTHUKU CaMOCTOATENbHOM padoThI,
YPOBHSI CIIO)KHOCTH, YPOBHS TIOATOTOBIEHHOCTH 00YJaOLIHXCS.

Bunamu 3aganuii 115 BHEayIMTOPHOM CaMOCTOSITETIbHON pabOThl MOT'YT OBITh:

- JUId OBIIQJICHUSI 3HAHMSMHU: YTEHHUS TEKCTAa; COCTABJICHHs IJJaHAa TEKCTa; rpaduueckoe
n300pakeHre CTPYKTYpPbl TEKCTa; KOHCIEKTHMPOBAHUE TEKCTa; BBIIMCKH W3 TEKCTa; pabora co
CIIOBapsSIMH M CIPAaBOYHHUKAM; y4deOHO-MCCIIeOBaTeNbCKasi padoTa; MCIHOIb30BAHUE AyIHO M
BHJICO3aMMCEH, KOMIIBIOTEPHON TEXHUKH U MIHTEpHET pecypcoB U 1p.;

- JUIA 3aKpeIUICHUS M CUCTEMaTH3allMH 3HaHUI: paboTa ¢ KOHCIIEKTOM JICKIIUH; TIOBTOPHAs
paboTta HaJ y4eOHBIM MaTepuaoM; COCTABJICHUE IJIaHa, TE3UCOB OTBETA; COCTaBJIEHUE TaOJIMIL,
peOycoB, KpOCCBOPZIOB, TJIOCCApPHs Ul CHCTEMATHU3allMM Y4eOHOrO MaTrepuana; H3yueHHe
clloBapeli, CIpPaBOYHHMKOB; OTBEThl HAa KOHTPOJIbHBIE BOIPOCHI; aHAJIUTHYECKas 0O0paboTka
TEKCTa; MOATOTOBKA COOOIIEHHH K BBHICTYIUICHHIO Ha CEeMUHApe, KOH(EepeHLInH; OATOTOBKA

pedepatos, 10KIa0B; cocTaBieHue Ouorpaduil, 3aJaHuil B TecToBOi Gopme u JIp.

- Uit (OPMHUPOBAHUS yYMEHH: pelIeHue 3a7a4 M YOPaXHEHUH 1o o0paslly; pelieHHe
BapUMaTUBHBIX 3aJa4 M YIOPaKHEHUN; COCTABJICHHUE CXEM; PEIICHHE CUTYallMOHHBIX
IIPOM3BOJCTBEHHBIX 3aJd; MOAIOTOBKAa K JEJIOBBIM M POJIEBBIM HUIPaM; NPOEKTHUPOBAHUE U
MOJICJIMPOBAHKE Pa3HbIX BUI0B U KOMIIOHEHTOB PO(QECCUOHATIBHOM AEATENbHOCTH, IOArOTOBKA
[IpEe3CHTALMN, TBOPUYECKUX IPOEKTOB; MOATOTOBKA KYPCOBBIX M BBIYCKHBIX padOT; ONBITHO-
JKCHEpUMEHTajIbHAs paboTa; MPOEKTUPOBAHUE U MOJEITUPOBAHUE PA3HBIX BUIOB U KOMIIOHEHTOB
pohecCuOHATILHON JESTENLHOCTH U JP.

Jis  obecriedeHuss BHEAyIUTOPHOM CaMOCTOATENbHOM paboThl 1O AUCLUILIMHE
npernoiaBaresieM pa3padbarbiBaeTCs MEepeUYeHb 3aJaHUi Il CaMOCTOSITEIbHON paboThI, KOTOPBIN
HeoOxomuM  Juid  3((EeKTUBHOrO yIpaBieHHs JAaHHBIM BHJIOM Y4eOHOW JeATEeIbHOCTH
o0yyJaroumxcsi.

[IpenoaBaTens OCYILECTBIISAET YIPABICHUE CaMOCTOATENbHOM paboTOM, peryiupyer ee
00BbeM Ha OJIHO y4yeOHOE 3aHSTHE U OCYLIECTBIISIET KOHTPOJb BBIIIOJHEHUS] BCEMHU CTYIEHTaAMU
rpynnsl. /1ig ynoOcTBa npenogaBaTeab MOXKET BECTH BEIOMOCTh yUeTa BBIMOJIHEHUS! MUHUMYyMa
3a/1laHui, HE0OXOAUMBI /7S IOIyCKa K UTOIOBOM aTTeCTalluy MO AUCLUILIIMHE.

B mpomecce  camocroATenbHOM  paboOTBl  CTYAGHT  NpPUOOpEeTaeT  HaBBIKU
CaMOOpraHu3alNH, CaMOKOHTPOJIA, CaMOYIpAaBJIEHUSI M CTAaHOBUTCA  aKTUBHBIM
CaMOCTOSITENIbHBIM CYObEKTOM y4eOHOMH e TeTbHOCTH.

CTyzneHT caMOCTOSITENIbHO ONPENEIIIeT PEKUM CBOEH BHEAyIUTOPHOU pabOThl U Mepy
TpyJa, 3aTpauyMBacMOro Ha OBJIAJCHUE 3HAHUAMU M YMEHUSMHU 10 KAKIOW IUCLUIUIMHE,
BBIMIOJHSAET BHEAYJUTOPHYIO paboTy MO WHAMWBHUIYaJbHOMY IIJIaHy, B 3aBUCUMOCTH OT
COOCTBEHHOM MOJITOTOBKH, OFO/IKETa BPEMEHU U JIPYTUX yCIOBUH.

EXeIHEBHO CTYAECHT IOJKEH YACHATH BBIIOJIHEHUIO BHEAYAUTOPHOM CaMOCTOSATEIbHON
paboThI B CpeJHEM HE MEHEe 3 4acoB.

[Ipy BHINOJHEHUM BHEAYIUTOPHOM CaMOCTOSITENIbHOM pabOThl CTYIEHT HMEET IpPaBo
oOpamatbcss K MpPernojaBaTeNlio 3a KOHCYJbTallMell C 1Lenbl0 YTOYHEHHUs 3a7aHus, (OpMbl
KOHTPOJIS BBIITOJIHEHHOTO 3aJaHUsI.

4. MaTtepuaJibl AJsl IPOBeAeHUS TEKYlIero U MpoMe:KyTOYHOr0 KOHTPOJIA
3HAHMH CTYJACHTOB

IlepeyeHb NpUMepHbIX BONPOCOB M 32aHU JIA CAMOCTOATEIbHOI
padoThI:

1. Kakoe ypaBHEeHHE Ha3bIBaETCsI OOBIKHOBEHHBIM AU (PepeHIInanbHbIM YpaBHEHHEM ?
[Mopsinok nuddepenunansHoro ypaBHeHus. YTO Ha3bIBaIOT PELICHUEM
Qg epeHIaIbHOr0 YpaBHEHUS ?



2. Kakoe ypaBHEHHE Ha3bIBAETCsl ypaBHEHUEM MIEPBOTO MOPSAIKA B YACTHBIX
pou3BoHbIX? IIoHATHE OTHOrO MHTErpasia. JInHelHHbIe U HENMHENWHBIE 3a/1a4H.

3. 'eomeTpuyeckass MHTEpIPETaLKsl YpaBHEHUS IEPBOT0O NOpsKa U ero pemieHus. [lone
HarpaBJIeHUH, nHTEerpaigbHble KpuBbie O.J1.Y.?

4.Kakoe ypaBHEHME Ha3bIBAETCSl YPAaBHEHUEM C Pa3eiIAIOIUMUCS IEPEMEHHBIMU?
Meron pemenus auddepeHnnanbHOro ypaBHEHHs ¢ Pa3IesioIUMUICs TepEMEHHbIMU?
5. Kakue ypaBHEHHS IEPBOTr0 MOPSIKA Ha3bIBAOTCS JTUHEUHBIMU? JIMHEHHbIE
OJIHOPOJHBIE U HEOJHOPOAHbIE ypaBHEHUA? MeTonbl ux pemenus. Y paBHenue bepayiu
Y €ro pelieHue?

6. Kakoe nuddepennnanpbHoe ypaBHEHUE HA3bIBACTCS OJTHOPOIHBIM YPaBHEHUEM
nepBoro nopsaka? MeToapl €ro pemeHus.

7. 4To Takoe noJHbIN nuddepenman? YpaBHeHus B MONHbIX auddepennunanax?
Metonbl X penIeHus.

8. 4yTO Takoe MaTeMaTHuyecKas Mo/ieb? DTalbl HOCTPOSHUS MAaTEMAaTHUECKOW MOJIeNn
nporecca uiu siieHus? [Tpumepsl npocreimx mMoaeneit Ha 6a3e quddepeHaIbHbIX
yYpaBHEHMI IEPBOTO MopsiKa?

9. mpocreiiine ypaBHEHHs BBICIIUX MOPSAKOB U X PEIIEHUS METOJIOM MOHUKEHUS
nopsiaka?

10. nunelinble tuddepeHnnanbpHpIe ypaBHEHNST BTOPOTO TOPsiiKa U ux pemeHus? Kakue
JMHENHbIE YpaBHEHUS Ha3bIBAIOTCSI OAHOPOJHBIMU U HEOHOPOIHBIMU? Teopema o
CTPYKTYyp€ peLIeHHs JINHEHHOT0 OJHOPOIHOTO U HEOJTHOPOJAHOIO ypaBHEeHUs? Pemienus
HEOJHOPOAHOTO YPaBHEHHs B CiIydae CIeLMaIbHON IPaBoOil yacTH, METOJIOM BapHalluu
IPOU3BOJIBHBIX TOCTOSTHHBIX ?

11. maTemaTuueckue MoJienu Ha 6a3e ypaBHeHMI Broporo nopsaka? [Ipumeps! moaeneil.
KpaeBeie 3amaun.

Bomnpocs k 3auery:

1. OcHOBHBIE OHATHS TEOPUU OOBIKHOBEHHBIX AP PEpeHInaTbHbIX YPAaBHEHUN —
NOPSIIOK YPAaBHEHM I, TEOMETPUYECKAst NHTEPIPETALNS YPABHEHMSI M €r0 PELEHUS, U T. 1.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3agaun Komm.

2. Iuddepennmanpabie ypaBHEHUS IEPBOTO MOPAJIKA C PA3ICISIOIMIUMHUCS
MEPEMEHHBIMH, CTAHIAPTHBIN BU U METO/IbI PELICHUS.

3. JIuHeliHble ypaBHEHUS [IEPBOTO MOPSIIKa-CTAaHAAPTHBIA BUJ U METO/IbI PEILIEHMUSL.
YpasHenue bepnymin.

4. Onaoponnbie auddepeHuaibHble YpaBHEHUS — CTAHAAPTHBIA BUJT U METOJIBI UX
pereHusI.

5. YpaBHeHuU B MONHBIX AUddepeHnnanax - CTaHJapTHIN BUI U METOAbI UX PEIICHUS.

6.IIpocTeiire ypaBHEHUS IEPBOTO MOPSAKA HE Pa3pEIIeHHbIE OTHOCUTEIBHO
npou3BoAHON. YpaBHeHus Jlarpanxka u Knepo-crangapTHBIN BUI 1 METOJIBI UX
peneHus.



7. IlpocTeiimive ypaBHEHUS BBICIIUX MMOPSIKOB-CTAaHAAPTHBIA BUJ U METOJIBI X
peleHusl.

8. JIuHeliHble OTHOPOAHBIE YPAaBHEHHS BTOPOTO MOPSIKA-TeOpeMa O CTPOCHUH PELICHHUS
Y METOJIbl €r0 PEIICHHUS.

9.JIuneiiHble HEOAHOPOIHBIE YPAaBHEHUSI BTOPOTO MOPsiIKa —TeopeMa O CTPOSHUH O0IIero
peIlIeHUs] U METObI PELICHUS BapUaliell MPOU3BOJIbHBIX MOCTOSHHBIX.

10. JIuHeitHbIe HEOAHOPOAHBIE YPABHEHHUSI CO CIIEIMAIbHON MPABOM YaCThIO.

11. O6mwme mouaTust o cucteMax nuddepeHmaibHbIX ypaBHeHHH. HopmanbHbIe
cuctembl TUPpepeHnanbHbIX YpaBHEHHH.

12. KpaeBble 3amaum s JIMHEWHBIX ypaBHEHUN BTOpoOro nopsaka. Kimaccuduxarmms
KpaeBbIX 3aJa4-JIMHENHHAsA, OJHOPOIHASI U HEOJHOPOAHAs KpaeBas 3a/1aua.

13.IIpubmxeHHOE MHTErpUpOBaHKE ccTeM AU hepeHInaNTbHBIX YpaBHEHUH 1
ypaBHEHHI BBICHINX MOPSIKOB. HTerprpoBanue nuddepeHInanbHbIX YpaBHEHHH ¢
HIOMOUIBIO PSIJIOB.

14.Tudddepennmanpapie ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX MEPBOTO MOPSIKA.
YpaBHEHUS TUHEWHBIE OTHOCUTEIIFHO MTPOU3BOIHBIX (YaCTHBIE CITy4an WHTETPUPOBAHUS).

KoHTposibHbIe M HHAMBUAYAJIbHbIE 3a1aHUS
OOpa3ubl HHIMBUAYAJIBHBIX 3aJaHUH

o

D

=

>

4.

. (C+2x)y’dy = xdx; 2. dy=

JAudpdpepenunaibHbie ypaBHEeHH NEPBOIo MOPSAIKa

C IIOMOIIIBIO M30KJ/IMH H306paSI/ITI> CXCMATHUYCCKHU PCIICHUC YPABHCHUSA
2(y+y)=x+2.

Pemuts YpaBHCHUA, ITPHU H€06XO)II/IMOCTI/I CBCId UX K YPAaBHCHUAM C pa3aCiIAIOIIMMHACA
NEPpEMCHHBIMU
2 '

1=y dx; 3. % = Xcos?Y;

2

yxe’ =e”?, y(1)=0; 5. 2(x+y)dy+(3x+3y—-1)dx=0, y(0) =2.

Pemute OIHOPOJHBIC YPAaBHCHUS

X2y —y? =2x%; 2. xy'=y(ny-Inx); 3. xydy—y’dx=(x+Yy)’e™"*dx;

)_X+2y-3,

;5. (y*=3x})dy +2xydx =0, y(0) =1.
4x-y-3

Pemmuts YpaBHCHUA, IIpU H€06XOI[I/IMOCTI/I CBE€IA UX K JIMHEHHBIM



1. y’+2xy:xe‘X2; 2. 2ydx+(y*—6x)dy =0; 3. Xy’ =y+Xx°CosX;

4. -1y -xy=x—x y()=1,5; 5. y'+2xy=xe™ sinx y(0)=1.

5. Pewmuts ypaBHeHue bepnyinu

Ly =Xy —xy; 2. xy+2y=x"y; 3.2(xy'+y)=y’Inx y(1)=2

6. PemmuTh ypaBHEHHE B MOJHBIX TudepeHmanax
3x* + 2x% +xy +2y°
> Y ix = X{ Y dy.

L (y+2)d+ (x+—)dy =0; 2.
X y
7. HaiiTi HHTErPUPYIOIINI MHOYKHUTEb U 00IIIee PEIICHUE YPABHEHHUS
(X* +y? +2x)dx +2ydy =0.

8. OmpenenuTh THIT YpaBHEHUS U yKa3aTh CIIOCO0 €ro pelICHHUS:

1. xy' —xe’’ =2; 2. xydx+(x+1)dy=0; 3. xy'+3xy° =2y;

4. dy+@y—e*)dx=0; 5. (x*+y?)dx+2xydy =0.

9. Haiitu oOmiee 1 ocoboe (ecii OHO CYIIECTBYET) PEIICHHs YPaBHEHHUN

1. (xy* +X)dx+(y2 —x’y*)dy =0; 2. xy'+y=y?* 3. (y*—3x*)dy+2xydx =0;

4.y = X(1+ Iny—Inx); 5. xeyzdx+(x2yey2 +2y)dy =0.
X

10. Pemruts 3agauy Komm

2
1y+ sz y= 2 2,y(0)=3: 2. 3y’ +2xy = 2xy e >, y(0) = 1;
1+X 1+x 3

3. ydx = (3ycos2y—2y?sin 2y —x)dy, y(16) = .

11. Pemuth ypaBHEHUs

Ly=x+y=Iny; 2. X(y)*-11=2y; 3. y=x/'-(y)

JudpdepeHunanbHbie YPABHEHUS BBICIIUX OPAIKOB

1. Pemurts YpaBHCHUS, TIOHU3UB UX TOPATOK

Ly'+2xy'=0; 2. (y-1)y"=2(y)%
3. y"+3yy'=0; 4 yy"=2x(Y)?, ¥(@=2,¥(2)=0,5.

1. Haiitu o01ee pemieHue ypaBHEHHS
1 y'=-2y'+4y=0; 2. y"+6y'+9y=0; 3. y'+4y=0.

2. Pemuts 3a1auy Komm



L 3y"-2y-8y=0y()=1,y(1)=2 2 y"+y=0y(})=2y(})=1
3. Haiitu o01iee penieHre ypaBHEHUS
2y"+y'—y=1(x),
eciu
1. f(xX)=3x*-1; 2. f(x)=3e; 3. f(x)=2sinx; 4. f(x)=e*cos2x.
4. Haiitu pemenue 3agaun Komu

" 1
y'+2y=

1x T 7, 1
-, i :2, "_ =—
4 42 y(4) y(4) 2

MCTOdaMU Harpacha u Komu.

5. Haiitu obmiee pemnienue
1. y"+5y"+7y +3y = (16x+20)e*; 2. y¥ —y" =5(x+2)

3. (4x+3)°y"+(4x+3)y' —16y=0; 4. X°y"—3xy’+3y=—Inx.
Cucrembl 1u¢depeHINATbHBIX YPABHEHHI

1. Haiitu pemieHus TUHEHHBIX CUCTEM

1){x:—8x+4y o {x:6x+5y x(0)=0

y=3x-4y y=-x+2y ' y(0)=1.
3) X=5x-2y 4 X=06Xx+4y+2t
y=2x+y y=-x+10y-1
2. Pemmrts cucremy nuddepeHunanbHbIX ypaBHeHU MeToioM Jlarpanka
X'=—4x+Yy,
y'=—6Xx+y+

1+e?’

3. Pemmth pasHbIMH MeTOJaMH (MJIM METOJOM HCKJIFOUYCHHN, WM METOJIOM Diiiepa, WIH
MaTpUYHBIM METOJIOM) JB€ cucTeMbl TuddepeHnanbHbIX ypaBHeHui X' = AX, rae

3 1 -1) 4=1, 0 1 0)A4=-2
1) A=| 2 2 -1|,4,=3  2)A=|-4 -4 0| 4,=-2
2 1 4) 4=5 2 1 2) i=2

3amnmncarh MaTpulaHT Ka)K)IOﬁ CUCTEMBI M HaWTH WX q)yH)IaMeHTaJ'H)HI)Ie CHUCTEMBbI
peLICHU.

4. Pemmts cucremy auddepeHnnanbHbIX ypaBHEHUH



X"—y"+y +x-3y =0,

4y" —2x" —x'—2x+5y =0.

Oopa3zubt KOHMPOLHBIX 3A0AHUTL

KonTpoabHasi pab6ora no reme

«IuddepenunanbHble ypaBHEHHUS IEPBOro MOPSAIKA»

Bapuanrt Ne 1

|. OnpenenuTs TUI U HANTHU 00LIME pEeLIeHMs] TaHHBIX YpaBHEHU:

1 (y+ylInx)dx—(x—xy)dy =0.

2 Y+ 2X y= 2x2
1+x2 1+x2
2 X 2 X2
3. (xy"+—F=)dx+(x“y——75)dy =0.
y2 y®

Il. HaiiTu yacTHbIe pemieHust

Loxy'- y=xtg(¥j, y@ =1

2. eydx:(2y—xey)dy, y(-1) =0.

KonTtpoJubHas padora no reme

«AuddepenunanbHble ypaBHEHHS BbICHINX MOPSAIKOBY»

Bapuant Nel

.OnpeneauTs THI U HAWTH 00IIME PeLIeHUs JAHHBIX YPABHEHUIA:

1Ly =y +Xx.

Yo e
2y —2y+y:—2.
X



I1.Pemuth 3apauy Kommu:

L W) =0.y0)=1y@®-=1

5 y'—y =e 7 +2x. y(0) =1, y'(0) =1.

KoHTposb 0cBOCHUSI KOMIIETEH LU

Ne Bun xontpons KoHtposnmpyemsie paznensl Komnerennuu,
n\i KOMIIOHEHTBI KOTOPbI>
KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Pa3znen 3 B 3-m cemecTpe VYK-6, OIIK-1
KOHTp.paboTa(mpoB
€pKa U OIICHKA)
2 TectupoBanue. Paznen 1-Pa3znen 3 B 3-m cemecTpe VYK-6, OIIK-1
IloaroroBka k
TECTUPOBAHUIO(O11E
HKa pe3yJIbTaTOB)
3 CamocrostensHoe|  Pazaen 1-Paznmen 3 B 3-m cemecTpe VYK-6, OIIK-1
pelieHne
MPAKTUYECKUX
3a1aHUIN
(aynuTopHast)
4 Teopernueckuii Pasnen 1-Paznen 3 B 3-m cemectpe YK-6, OIIK-1
TECT
5 DK3aMeH BO VYK-6, OIIK-1
TPETBEM CEMECTPE Pasznen 1- Pazgen 3




