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1. IlepeyeHb KOMIIeTeHI M, ¢ YKa3aHHEM ITANOB NX GOPMHUPOBAHMS B Ipolecce OCBOCHHS
o0pa3oBaTeJIbHOM MPOrPaMMBbI.

HpI/I OCBOCHHMHN JUCHUIIIIMHBI

(Momynsi) KOMIICTCHIIUH,

3aKpPCIUICHHBIC  3a

HEH,

peanu3yroTcsa 1Mo TemaMm (paszjeniaM) AUCHUIUIMHBL (MOAYJsl), B OIpPEACICHHOW CTENeHU
(MOJTHOCTBIO UM B OTOBOPEHHOU YaCTH) U HA OMPEICIICHHOM dTare

Tabmunal.

IlepeyeHb KOMIeETEHIUI ¢ yKa3aHMeM 3TanoB HMX (opMHUPOBaAHMS B Ipolecce
0CBOeHUs1 00pa30BaTeJIbHOI MPOrpaMMbl

OCYILIECTBIISATH TIOUCK,
KPUTUYECKHUN aHAIN3
uHpopmanuu,
IPUMEHSTh
CHCTEMHBIN TOIXO0]T
JUTSL PEeLICHUS
MIOCTABJICHHBIX 3314

BbIZIETISIS ee 0a30BbIe
COCTaBJISIOLIUE;

YK 1.2:Onpenenser,
HHTEPIIPETHPYET U PAHKUPYET
uH(popMalrio, TPeOyeMYIO IS
peLIEHHs TOCTaBIECHHOM
3a/a4u;

VYK 1.3:0OcymiecTBisieT mouck
uH(pOpMaIIUU AJIS PEeIICHUS
ITIOCTaBJICHHOM 3a7a4 10
pa3IMYHBIM THUIIAM 3allPOCOB
VYK1.4: ITpu o6paboTke
uH(pOpMaILIUU OTIUYAET
(bakThl OT MHEHUH,
WHTEPIIPETAINA, OLIEHOK,
dbopmynupyer coOOCTBEHHBIE
MHEHUS U CYKJICHUS,
apryMEHTHUPYET CBOH BBIBOJIBI
U TOYKY 3pEHUSI.

VK 1.5.: PaccmarpuBaer u
mpesiaraeT BO3MOXKHBIE
BapHAHTHI PEIICHHUS
MOCTaBIICHHOM 3a/1a4H,
OIICHHMBAS MX JIOCTOMHCTBA U
HEJO0CTaTKU

Kon HaumenoBanue WNHpukaTop AOCTHKEHUS B pesynbprare ocBoeHMs
KOMIIETEH- KOMIIETEHIINH KOMIIETCHIIUH JMCLUIUIMHBI 00yJaroImuics
17071 HAOJIKEH:
VK-1 VYK-1. Cnocoben VK 1.1: Ananusupyer 3agady, | 3HaTh:

Henu 1 3a1aun HaAy4YHBIX
WCCJIEIOBAHMM 10
HAIPaBIICHUIO
NeSITENILHOCTH, Oa30BbIE
MPUHIIUAIIB U METOJIbI UX
OpraHu3aIii; OCHOBHBIC
UCTOYHUKU HAyIHOU
uH(pOpMaIUU ¥ TpeOOBaHUS
K IIPE/ICTaBICHUIO
MH(}OPMaILMOHHBIX
MaTepHajIoB; COCOOBI
OTIpeIeJICHUs] BUJIOB M THUIIOB
npogeccuoHaIbHbBIX 33/ad,
CTPYKTYpUPOBaHUE 3a/1a4
Pa3IMYHBIX TPYIIIL;
(bOpMYITUPOBKH U3BECTHBIX
YTBEPKICHUM, CIEACTBUN U3
HUX

YMers:

CocraBnsaTh 0OIIMIA I1aH
paboThI 10 3a/1aHHOH TeME,
npeJuIarath METOIbI 1
CrocoObI 00padOTKH
pe3yabTaTOB, MPOBOIUTH
UCCIIEIOBaHMS 110
COTJIACOBAHHOMY C
PYKOBOJIUTEIIEM IIJIaHY,
MIPECTABIATH MTOTyYSHHBIE
pe3yNbTaThl, BHIOUPATh
HauOosee 3pPpexTUBHBIE
METO/IbI peIIeHUs] OCHOBHBIX
THUIIOB 337134,
BCTPEYAOLINXCS B
MaTeMaTHKe.




OIIK-1

CnocobeH TpUMEHSTh
byHaamMeHTanbHBIC
3HaHUSI, TOJyYCHHBIC B
obnactu
MaTeMaTHYECKUX U
(WJIM) eCTECTBEHHBIX
HaYK, ¥ HCIIOJIb30BaTh
uX B
npodeCcCuOHATHLHON
JeSITeIbHOCTH

3HaeT: MeToabl HCCIeIOBaHMS,
[pUMEHSEMbIC B
MaTeMaTUYECKOM aHaJIU3e,
KOMILJIEKCHOM U
(hyHKIIMOHAJILHOM aHaJIM3E,
anredpe, aHaATMTUYECKON
FEOMETPUHU U TOIIOJIOTHH,

Qg epeHIranbHbIX
YPaBHEHUSAX, JUCKPETHOU
MaTeMaTUKE U MAaTEMaTUYECKON
ITOTUK, TEOPUU BEPOSITHOCTEN,
MaTeMaTUYECKON CTaTUCTHKE U
CIIy4alHBIX IIpolieccax,
YUCJICHHBIX METO/IAX,
TEOPETUYECKON MEXaHUKE.
Ymeer: [Ty0mmaHO nOKa3bIBaTh U
00BSACHATH GyHIAMEHTANIbHBIE
[pe3YIbTaThl, COOTBETCTBYIOLIUX
pazaesnaM MaTeMaTUuKU
Bnaneer: HaBpikamu cTpororo
NTOKa3aTeJIbCTBA YTBEPKACHUH B
00JacTh MaTeMaTHYECKOTO
QHATN3a KOMIUIEKCHOTO U
(hYHKITMOHATILHOTO aHAJIN3a,
QnreOpsl , aHATUTHYECKOU
reomMeTpu , 1uddepeHnnanbHoMl
FEOMETPUU U TOTIOJIOTHH,

Qg QepeHIManbHbIX YpaBHEHUH,
NTMCKPETHOM MAaTeMaTUKHU U
MaTeMaTU4eCKOU JIOTUKH,
TEOPUU BEPOATHOCTEH,
MaTeMaTUYeCKOW CTaTUCTUKHU
CIIy4alHBIX ITPOLIECCOB,
YUCJIEHHBIX METO/IOB,
TEOPETUYECKON MEXaHUKHU

Bnaners:
CUCTEMATNYCCKUMU
3HAHUSIMH TI0 HAIPABJICHUIO
JCSITeIIbHOCTH,
yIITYOJICHHBIM 3HAHUSIMU 110
BBIOPAHHOI HAPaBIEHHOCTH
HIOJITOTOBKHU, 0230BBIMHU
HaBbIKaMU MIPOBCIACHUA
HAYYHO-HCCIICIOBATEIbCKIX
paboT MO MPeI0KESHHON
TEME.

I1K-3

Crnioco6HOCTh
CTPOroro
J0Ka3aTeIbCTBA
YTBEPXKIICHHUS,
copMyIupoBaTh
pe3ynbpTaT, yBUJIETh
CIICACTBUA
MOJYYEHHOTO
pe3ynbrara

3HaeT yTBEepKACHUS,
HAXOJSIINECs B IIMPOKOM
nuana3oHe, TpeOyrolme
OpUTHHAIILHOCTH aHAJIN3A.
YMeeT nonb30BaThCA
OTpaOOTaHHBIMH H
MaJION3BECTHBIMH METOIAMHU
aHanu3a. Brmaneer
METOJMKAMH JOKa3aTeIbCTB,
TpeOyIOUMMH a0CTPAKTHOTO
MBINUICHHUS] U KOMITJIEKCHOTO
oX0/1a




2. Onucanue nokasarejeil U KpUuTepHeB OLEHMBAHUS KOMIIETEHIUI HA Pa3jIMYHbIX
Tanax ux (popMupoBaHUsA, ONMCAHME LKA OLIEHUBAHUSA

Tabnuna 2.
ComnocrapiieHue HIKAJ OLeHMBAHUS
4-6amnbHas | OTIM4YHO Xopomo VY nosnersopurensHo | HeynosierBoputensHO
IKasa (moBbIIEHHBIN | (0a30BBIN (moporoBbIit (ypoBeHb He
(YpoBeHb YPOBEHB) YPOBEHB) YPOBEHB) chopMHpOBaH)
OCBOCHWUSI)
100- 91-100 81-90 61-80 0-60
6annbHan
LKana
BuHapHas 3ayTeHo He 3aureno
LWwKana
Tabnuna 3.

OueHHBaHNe OTBETa HA BONPOCHI 110 TeMaM JIJIsl YCTHOTO ONpoca

4-GannpHas 1mKana (ypoBeHb
OCBOEHUS)

Iloka3arenn

Kputepuu

OTnnuHO (TMOBBIIEHHBIN
YpOBEHB)

Xoporo (6a30BbIi1 ypOBEHbB)

- [lonHOTa M3N0XKEHUS
TEOPETUYECKOr0 MaTepUaa;
- [IpaBunABHOCTH W/MIH

apryMeHTHUpPOBAHHOCTH Pa3BEPHYTHIN OTBET HA
U3JI0KEHUS IIOCTaBJIEHHBIN BOIIPOC, I/1e
(moce0BaTEIbHOCTD OH TIPOJIEMOHCTPUPOBAI
neicTBuit); 3HaHUS NpeIMeTa B OJTHOM
- CaMOCTOSITETHOCTD o0beme yueOHoi

OTBETA; POTrpaMMBl, JOCTATOYHO

- Kynerypa peun. IITyOOKO OCMBICITHBACT

CryaeHToM J1aH MOJHbBIN, B
JIOTUYECKOM
MIOCJIEIOBATEIHLHOCTH

JTUCLUIUIMHY, TIPUBOJIUT
COOCTBEHHBIE ITPUMEPHI 110
npoOiaeMaTuke
MOCTABJICHHOTO BOIIPOCA

CryaenTom naH
pa3BEpHYTHIN OTBET HA
MOCTaBIIEHHBIN BOMIPOC,
TIPUBOJIUT TIPUMEPHI, B
OTBETE MPHUCYTCTBYET
CcBOOOIHOE BiIaJICHUE
MOHOJIOTHYECKOU PEUblo,
JIOTUYHOCTH H
MOCIIeZI0BATEILHOCTD
otBeta. OgHAKO
JIOTYCKAETCsl HETOYHOCTH B
OTBETE.




VY 10BIIETBOPUTENHHO
(OpOroBbIf YPOBEHB)

HeynosnersopurensHo
(ypoBeHb HEe chOPMUPOBAH)

CTynieHTOM J1aH OTBET,
CBUJICTEILCTBYIOLUI B
OCHOBHOM O 3HaHUH
MPOLIECCOB U3y4aeMOM
JUCLUTIIINHBI,
OTJIMYAIOLLIAMCS
HEJI0OCTaTOYHOM IITyOuHOMN 1
IIOJTHOTOM PACKPBITUSI TEMBI,
3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJOCTATOYHBIM YMEHUEM
JlaBaTh apryMEHTUPOBAHHbBIC
OTBETHI U IPUBOJUTH
MIPUMEPBI, HEJOCTATOYHO
CBOOO/IHBIM BIIaJICHUEM
MOHOJIOTUYECKOMN PEUbIO,
JIOTUYHOCTBIO U
MOCJIEA0BATEIbHOCTHIO
OTBETA.

CryaeHTOM J1aH OTBET,
KOTOPBIH COEPIKUT PSiT
CEpPBE3HBIX HETOYHOCTEM,
00OHapyXUBAIOLTUIT
HE3HaHUE TPOIECCOB
U3y4aeMoi MpeIMeTHON
00J1aCTH, OTIINYAIOIIHUHCS
HETJITYOOKHUM PaCKPBITHEM
TEMBbI, HE3HAHUEM OCHOBHBIX
BOIPOCOB TEOPUH,
HEYMCHHEM J]aBaTh
apryMEHTHPOBAaHHBIC
OTBETHI, CJTa0BIM BIIaJICHUEM
MOHOJIOTHYECKOH peyblo,
OTCYTCTBHEM JIOTUMHOCTH H
MOCIIEI0BATEIHHOCTH.
CryneHt He ciocobeH
OTBETHUTH Ha BOIPOCHI JTAXKE
MIPH JOTIOTHUTEITBHBIX
HaBOJISIIIIAX BOIIPOCAX
MIPEeToIaBaTelsl.

Tabmnua 4.

OunennBaHue NOATOTOBKH pedpepaToB

4-6annpHas 1mKaia (YpoBeHb
OCBOCHHUS)

ITokasarenu

Kpurepun




OTanvHO (TTOBBIICHHBIN
YPOBEHB)

Xoporio (6a30BbIi1 ypOBEHbB)

Y 10BIETBOPUTETILHO
(TOpOTroBBIN YPOBEHD)

HeynosnerBopurenabHO
(YpoBeHb HE CPOPMUPOBaH)

- [TonnHOTA M3M0KEHUSA
TEOPETHUYECKOT0 MaTepuarna;
- [IpaBrIIBHOCTD W/ HIH
apryMEHTUPOBAHHOCTh
W3JIOKEHUS
(TociienoBaTeNbHOCTD
JIEHCTBHI ),

- CaMOCTOATEINHHOCTD
OTBETA;

- Kynbrypa peun.

BbINOJIHEHbI BCE TPebOBaHMA K
HaMMCcaHUIo 1 3aWmTe
pedepaTta: 0603HayeHa
npobnema n obocHoBaHa eé
aKTya/IbHOCTb, CAe/1laH KPaTKui
aHaNM3 Pa3IMYHbIX TOYEK
3peHuA Ha paccMaTpuUBaeMyto
npobaemy 1 1OTMYHO
N3n0XeHa cobCcTBeHHas
nosunymaA, cbopmynmpoBaHbl
BbIBOAbl, TEMA PacKpbITa
MOJTHOCTbIO, BblAEepPKaH 06BbEM,
cobntoaeHbl TpeboBaHMA K
BHELWHeMy 0bOpPMIEHMIO,
AaHbl NPaBUbHbIE OTBETbI Ha
OOMNONHUTE/IbHbIE BONPOCHI

OCHOBHble TpeboBaHWA K
pedepaTy 1 ero sawure
BbINO/IHEHbI, HO MPU 3TOM
AonylueHbl Hego4éTsl. B
YaCTHOCTM, UMELOTCA
HETOYHOCTU B U3/IOXKEHUN
maTtepuana; oTcyTcTeyeT
Nornyeckas
nocaef0BaTeIbHOCTb B
CYXAEHUAX; HEe BblAepXKaH
06bEm pedepaTa; umetoTca
ynyweHuna B obopMaeHUn; Ha
[OMOIHUTENIbHbIE BOMPOChI
npwv 3aWmTe AaHbl HEMO/HbIe
OTBETbI

MMEIOTCA CYLLLECTBEHHbIE
OTCTYNnAeHus oT TpeboBaHW K
pedepupoBaHuto. B yacTHocTu:
Tema ocBeLleHa NnLb
YacTMYHO; JONYLLEHDI
baKTMyecKkmne owmnbKu B
copeprkaHun pedeparta nam
npu oTBETE Ha
AONOJIHUTENbHbIE BONPOCHI; BO
BpPEMS 3aLUUTbI OTCYTCTBYET
BbIBOA,

Tema pedepaTta He pacKpbITa,
ob6HapyKMBaeTca
CYLLECTBEHHOE HeMoHMMaHne
npob6aembl

Tabnuua 5.

OneHuBaHue 0OTBETA HA 3a4YeTe




«3ayTeHo»

4-0annpHas 1IKana
(YypoBeHb OCBOCHHUS)

ITokazarenu

Kpurepun

OTinuHO (TTOBBIIICHHBIN
YPOBEHB)

Xoporo (6a30BbIi
YPOBEHB)

VY 10BJI€TBOPUTENHHO
(OporoBbIi YPOBEHD)

- [TonHoTa M310KEHUA
TEOPETUYECKOr0 MaTEpHaIa;

- [IpaBuABHOCTH W/MIH
apryMeHTHPOBAHHOCTh
U3JI0KEHUS
(mocnenoBaTeIbHOCTD
JICUCTBUN);

- CaMOCTOSATENBHOCTD OTBETA;
- Kynberypa peun.

BbINOJIHEHbI BCE
TpeboBaHuA K
HamnucaHu1Io U 3aWwuTe
pedepaTta: 0603HayeHa
npo6naema n obocHoBaHa
€€ aKTyanbHOCTb, cAenaH
KpPaTKUin aHanus
Pa3/IMYHbIX TOUYEK 3peHuA
Ha paccmaTpuBaemyto
npobaemy 1 NOrMYHO
n3n0xKeHa cobcTBeHHasn
nosunums,
chopmMynnpoBaHbI
BbIBO/Abl, TEMA PACKPbITa
NO/IHOCTbIO, BblAEPKaH
06bém, cobntoaeHbl
TpeboBaHMA K BHELLHEMY
odopmNeHuto, gaHbl
NnpaBWJ/ibHblE OTBETHI Ha
OOMNOJIHUTE/IbHbIE
BOMPOCHI

OCHOBHble TpeboBaHuA K
pedepaTy 1 ero 3awmTe
BbINO/IHEHbI, HO NPU
3TOM AONYLLEHbI
Heno4éTbl. B yacTHoOCTH,
MMETCA HETOYHOCTHU B
N3N10XKEHUN MaTepuana;
OTCYTCTBYET JIornMyeckasn
nocnenoBaTe/ibHOCTb B
CYXKOEHUAX; He
BblaepKaH 06bEM
pedepaTa; umetoTca
ynyLweHun B
odpopmneHunmn; Ha
AOMNO/IHUTENbHbIE
BOMPOCHI NpU 3alLuTe
AaHbl HeMoJiHble OTBETHI

MMeIoTCA CyLLLeCTBEHHbIe
OTCTYyMN/eHUA OT
TpeboBaHuUI K
pedepupoBaHuto. B
YaCTHOCTMU: Tema
OCBELLEHA nLWb
YaCTUYHO; JONYLLEHbI
daKTUYecKkme ownbKn B
coaepkaHum pedeparta
WU NpY OTBETE Ha
AOMONHUTENbHbIE




BONpPOCHI; BO BpeEMA
3aWnNTbl OTCYTCTBYET
BblBO/,

HeynosnerBopurensHO Tema pedepara He
(ypoBeHb HE PacKpbITa,
chopMHUPOBaH) obHapyusaetcs
CYLLLECTBEHHOE
HenoHnMmaHwue
npobaembl

«He 3auteHO»

3. TunoBble KOHTPOJIbHbIE 3aJaHHs, HEOOXOAMMBbIE /JJIsl OLeHKH 3HAHMH, YMEHUH,
HABBIKOB M (MJIH) ONbITA JeATEJbHOCTH, XAPAKTEePU3YHIUX 3Tanbl (OpPpMHUPOBAHHUS
KOMIIETEeHIMA B Ipollecce OCBOEHHsI OCHOBHOM mNpodeccHOHAIBLHOH 00pa3oBaTebHOM
NMPOrpaMmbl

OO0pa3ubl HHAUBUAYAJLHBIX 3a1aHU I
KoHTpoJibHbIe 1 HHAUBHUYAJIbHBIE 32JAHUS
JAunddepennuaibHbie ypaBHeHHs NIEPBOI0 MOPSAAKA

1. C IIOMOIIBIO M30KJ/IMH I/1306paSI/ITI> CXCMATHUYCCKHU PCIICHHUC YPABHCHUS

2(y+Yy)=x+2.
2. Pemuts YpaBHCHUA, TIpHU HCO6XO)II/IMOCTI/I CBCIS UX K YPABHCHUAM C pa3ACIIIHOIIUMUCA
NEPEMCHHBIMU
3 24y — ) _ =y l' — 2y,
1 (X’ +2x)y°dy =xdx; 2.dy= 1 =dx; 3. == Xcos“Y;

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

3. Pemmthb 0THOpPOHBIE YpaBHEHHUS
1. X2y —y?=2x% 2. xy'=y(ny—Inx); 3. xydy—y?dx = (x+Yy)’eY*dx;

,_X+2y-3.

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

Pemmuts YpaBHCHUA, IIpU H€O6XOI[I/IMOCTI/I CBE€A UX K JIMHEHHBIM

1. y’+2xy:xe’xz; 2. 2ydx+(y*—6x)dy =0; 3. xy'=y+Xx*Ccosx;

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

5. Pemmuts ypaBHenue bepuymniu
1Ly =xy—xy; 2. xy+2y=x%y; 3.2(xy'+y)=Vy’Inx, y(1) = 2.

6. PemmuTh ypaBHEHHE B MOJHBIX TudepeHnmranax



2 3 3
L (y+2)ds (x+—)dy=0; 2. X Y gy = 2T g
X y y y
7. HaiiTi HHTErpUPYIOLINI MHOKHUTEb U 00LIee PEIICHUE YPABHEHUS
(X* + y* +2x)dx + 2ydy = 0.

8. OmnpenenuTs TUN ypaBHEHUS U yKa3aTh CIOCOO €ro pereHHs:
1. xy'—xe*¥ =2; 2. xydx+(x+1)dy =0; 3. xy’+3xy*> =2y;

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

9. Haiitu oOmiee 1 ocoboe (eciu OHO CYIIECTBYET) PEIICHHS YpaBHEHHN
1 (xy? +X)dx+ (Y =xy®)dy =0; 2. xy'+y=y?* 3. (y*—=3x*)dy+2xydx =0;

4.y =Y (@+Iny—Inx): 5 xe’dx+(x2ye” +2y)dy =0
X

10. Pemnts 3anauy Komm

Ly 2X y = 2x° y
' 1+x2 7 1+x*'

(0) = %; 2.3y +2xy = 2xy‘2e‘“2, y(0) =1;

3. ydx = (3ycos2y —2y’sin2y—x)dy, y(16) = 7.

11. Peuruth ypaBHEHHUS
1Ly=x+y-Iny; 2. x[(Y)*-1]=2y; 3. y=xy'—(y)>.

JudpdepeHunanbHbie YPABHEHUS BBICIIUX OPAIKOB

1. PewmTh ypaBHEHUs, IOHU3UB UX HOPSLOK
1y"+2xy'=0; 2. (y-1)y"=2(y")’

3. y"+3yy'=0; 4. yy'=2x(y)% y(2)=2,y'(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

1.3y"—2y' -8y =0,y(1)=1,y'(1)=2; 2. y"+y=0, y(%) =2, y'(%) =1.

3. Haiitu oO1iee pereHne ypaBHEHUS
2y"+y' =y =f(x),

ecliu
1. f(x)=3x*-1; 2. f(x)=3e*; 3. f(x)=2sinx; 4. f(x)=e"cos2x.

4. Haiitu pemenne 3agaun Komu



1 1x T T 1
H+_ :__’ - :2’ I_ :_,
y 4y 17 y(4) y(4) >

Meroaamu Jlarpanka u Komn.

5. Haiitu obmee pemeHue
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 1uddepeHuuaIbHBIX YPABHEHUI

1. Haiitu pemeHus TUHEHHBIX CUCTEM

i { =-8x+4y o, {X:6x+5y x(0) =0

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

l+e

3. Pemmth pasHbIMM MeTOAAMHU (MM METOJOM HCKIIIOUEHMH, MM MeToJIoM Diliepa, Win
MaTpPUYHBIM METOAOM) JIB€ CUCTEMBI T depeHInalbHbIX YpaBHEHHH X' = AX, Iie

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

3anmucarh MaTPUIAHT KaKJOW CHCTEMBl M HAMTH MX (QyHAaMEHTaJIbHbIE CHUCTEMbI
peLIeHM.

4. Pemuth cuctemy auddepeHnnaabHbIX YpaBHEHUH
X"'—y"+y +x-3y =0,

4y" —2x"—x"—2x+5y =0.

Oopa3uybl KOHMPOTALHBIX 3A0AHUTL



KonTpoabsHas pab6ora o reme

«luddepeHunanbHble ypaBHEHUS IEPBOTro MOPSAIKA»

Bapuant Ne 1
l. OnpeneauTb THII U HAWTH 001I[e pellleHHs] JAHHBIX YPABHEHUI

1 (y+ylnx)dx— (x—xy)dy =0.

5 Y+ 2X y= 2x2
1+x2 1+x2
2 X 2 x>
3. (xy"+—=)dx+(x“y——=)dy =0.
y2 y3

1. HaliTi yacTHbIE pemeHust

1. xy'— y=xtg(¥j, y@) =1.

2. eYdx=(y—xe¥)dy, y(-1)=0.
KonTpoJubnasi pabora no reme
«Audpepennnaibubie ypaBHEeHUsI BHICIIUX MOPSAKOB)

Bapuant Nel

.OnpeneauTs THI U HAWTH 00IMeE PeLIeHUs JAHHBIX YPABHEHUIA:

Ly =y +x

" ' e
2.y—2y+y=—2.
X

Il.Pemmnts 3anauy Komn:

1 W) =0. y® =1 y@=1

2. Y=Y =e7+2x y(0)=1 y'(0) =1
O0pa3en 3K3aMeHALIMOHHOT0 OMJIeTa

buner 1
JudpdepeHunanbHbIe YPABHEHUA

1. Onpenenenue u crocod pemenus AuddepeHnranbHOro ypasuenus bepaym.



2. Cuctembl JIMHEHHBIX OJTHOPOJHBIX U HEOJHOPOIHBIX U] epeHIInaTbHBIX YPABHEHUN C
MOCTOSTHHBIMH KO3 UITMEHTaMH.

3. Haiitu o6mee pemenue ypapaenus x°y —cos2y =1.

4. Tlo BUIy NpaBOM YaCTH M KOPHAM XapaKTEPUCTUUECKOTO YPABHEHHS 3aIIMCATh YaCTHOE
perenue ypapuenus )" + y =4xCcoSX.

5. Haittu yactHoe pernenne ypasuenus )’ =2./yInx, y(e)=1.

IIpumepHasi TeMaTHKAa KypPCOBBIX padoT

1. Pa3HocTtHbIe METO/BI penieHus: AuPPepeHInanbHbIX YpaBHEHUN

2. Pemenne cucreMm auddepeHnnanbHbIM ypaBHEHUNH METOI0M Ajamca

3. UwucneHnHsle MeTOAbl NMpH peuieHuu auddepeHnnaIbHblX ypaBHeHUN. YunciaeHHoe
uHTerpupoBanue. Popmyiia NpsMOyroIbHUKOB.

4. Pemenue cucrem quddepeHInaIbHbIX YpaBHEHHH MeTo10M Ditiepa

5. Pacuer nmonera cHapsiga

6. Pemenue cucreM auddepeHnnaIbHbIX YPaBHEHHH METOI0M MPOTHO3a U KOPPEKIIUU

7. Uwucnenusie Metonabl. [Ipubmmkennsie BeraucieHus. MaTeprnonupoBanne GyHKINH.

HpI/IMeHCHI/Ie YHUCJICHHBIX MCTOAO0B.

Ilepeuenv npumepnvix 60npocos u 3a0anuil 0711 CAMOCHOAMENbHOI pAdOmbl.

1. Kakoe ypaBHEHHE Ha3bIBaeTCsl OOBIKHOBEHHBIM A epeHnnanbHbM ypaBHeHHeM? [lopsmok
g depeHraIbHOro ypaBHeHus. UTo Ha3pIBatOT pemeHneM audQepeHnnanbHoro ypaBHeHHs ?

2. Kakoe ypaBHEHUE Ha3bpIBa€TCs YPaBHEHUEM IIEPBOIO MOPSAJKA B YACTHBIX TPOU3BOJHBIX?
ITonsTre monHOro MHTErpana. JINHeHble U HETMHENHBIE 3aa4H.

3. 'eomeTpuyeckas MHTEpIPETALUsl ypaBHEHUS IEPBOTO NOpsiKa U ero pemteHus. [lone
HanpasJIeHU!, HHTerpaibHble Kpussle O.J[.Y.?

4. Kakoe YpaBHCHHEC HA3BIBACTCA YPABHCHUCM C pa3ACIAOIMIUMUCA HepeMeHHLIMI/I? Merton
peHiCHusd ,I[I/ICI)(I)CPCHI_[I/IEU'IBHOFO YpaBHCHUS C pa3ACIAOIIUMUCA HepeMeHHLIMI/I?

5. Kakmne YpaBHCEHUA IICPBOT'0 MOPsSAAKA HA3bIBAKOTCSA nuHEHHBIMU? JInHEHHbBIC OIHOPOJAHBIC
HCOAHOPOJHBIC ypaBHeHI/ISI? Metoas! ux peuicHus. ypaBHeHI/Ie EepHy.]'IJ'II/I " €ro pemeHHe?

6. Kakoe ,Z[I/I(I)(I)CpCHI_II/IaJIBHOC YpaBHCHHEC HA3BIBACTCA OAHOPOJAHBIM YPABHCHUCM IIEPBOT'O
HOp}IIlKa? Mertoasl ero pCIICHUA.

7. Yrto Takoe nmosHbIN auddepeninan? YpaBHeHuUs B MONHBIX auddeperimanax? Mertoasl ux
pelieHusl.

8. Uto Takoe MaremMaTuyeckas MOJeb? DTalbl TOCTPOCHUS MATEMAaTUYECKON MOJEIH ITpoliecca
v sBienus? [pumeps! mpocteitmumx Moaenei Ha 6aze quddepeHIaTbHBIX ypaBHEHUI
MepBOTo NopsIKa?

9. Ilpocreiimne ypaBHEHUS BBICHINX IMOPSAIKOB U UX PEIIEHUS METOJAOM ITOHMKEHUS ITopsiaKa’?

10. JIuneitasie quddepeHuanbabie ypaBHEHUS BTOPOTo MopsiaKa U ux pemieHus? Kakue
JUHEHHbIE YPaBHEHUsI HA3bIBAIOTCS OJHOPOAHBIMUA U HEOAHOPOAHBIMU? Teopema 0 CTPYKTYype
pelIeHUs JIMHEHHOTO OJTHOPOIHOTO U HEOAHOPOIHOTO YpaBHEHUA? PenieHrss HEOMHOPOIHOTO



YpaBHEHUS B CTydae CIeUaIbHON TPaBOM 4acTH, METOI0M BapHalluy MPOU3BOJIBHBIX
HOCTOSHHBIX ?

11. MaTemaTudeckue MOJIeNIM Ha 0asze ypaBHeHU BToporo nopsaka? [Ipumepsr Moaeei.
Kpaessle 3a1aun.

Bonpocwt k Ix3ameny:

1. OcHOBHBIE NOHATHS TEOPUU OOBIKHOBEHHBIX AU PepeHInaTIbHbIX YPAaBHEHUH — TOPSA0K
ypaBHEHHUS, TeOMETpUYECKasi MHTEPIIPETALUsI YPaBHEHUS U €0 pelleHus, u T.1. Teopema
CYILIIECTBOBAHMS U €JUHCTBEHHOCTH perieHus 3anayn Komu.

2. AuddepenunanbHble ypaBHEHHUS IEPBOTO MOPSAIKA C pa3ICISIONIMMUICS TEPEMEHHBIMH,
CTaHJAapPTHBIA BUJ U METOJIbI PEIICHHUS.

3. JIuHeliHbIe ypaBHEHHUs [IEPBOTO MOPsIIKa-CTaHAAPTHBIA BUJI U METO/BI PELICHMS. Y DaBHEHUE
bepnyinu.

4. Ogaoponnbie audQepeHnnanbHble ypaBHEHUS — CTAHAAPTHBIA BUJ U METO/IbI UX PEIICHHUS.
5. YpaBHeHus B OJHBIX U depeHranax-cTanIapTHBIN BUI 1 METOIbI UX PEIICHHUS.

6.IIpocTeiime ypaBHEHHUS IEPBOTO MOPSAKA HE pa3pelICeHHbIE OTHOCUTEIBLHO TIPOU3BOIHOM.
VpasHenus Jlarpanka u Kitepo-cTannapTHbIN BUJ U METO/IbI UX PEILICHMUS.

7. HpOCTeI\/’IH_II/Ie YpaBHCHHS BBICHINX HOpH,[[KOB'CTaHI[apTHHﬁ BUJ U MCTOABI UX PCHICHUA.

8. JInHeliHbIe OTHOPOAHBIE YPAaBHEHHUS BTOPOTO MOPSIIKA-TEOPEMA O CTPOSHUH PELICHUS U
METO/IbI €r0 PELIEHUS.

9.JIuHelHbIE HEOTHOPOIHBIE YPABHEHUS BTOPOTO MOPSAIKA —T€OpeMa O CTPOSHUHU OOIIIEro
pELIEHUs U METOBI PELLIEHUS BapHalliel IPOU3BOJIBHBIX TOCTOSHHBIX.

10. JInneliHple HEOTHOPOAHBIE YPABHEHMSI CO CIIELIMATILHON ITPaBOM YacTbIO.

11. OOune noHsATUSA O cucTeMax AU pepeHnaIbHbIX ypaBHeHUH. HopManbHbIe cCCTEMBbI
mubdepeHIMaNbHbIX ypaBHEHUH.

12. KpaeBble 3amaun i JIMHEHHBIX ypaBHEHHI BToporo nopsjaka. Knaccudukanus
KpaeBbIX 3aJa4-IMHEHHAsA, OMHOPOJHAA U HEOJHOPOIHAS KpacBas 3a7aja.

13.IlpubmxeHHOe HHTErpUpOBaHUEe cUCTeM Tu(depeHIINaTbHBIX YPaBHEHUN U ypaBHEHUN
BBICIIUX MOPsiAKOB. HTerpupoBanue nudepeHuanbHbIX YpaBHEHUH C TOMOIIBIO PSOB.

14. Indbddepernuranbabie ypaBHEHUS B YACTHBIX TPOU3BOAHBIX TIEPBOTO MOPSAIKA. Y paBHEHUS
JUHEHWHBIE OTHOCUTEIHHO MPOU3BOIHBIX (YaCTHBIC CITydau HHTETPUPOBAHUSA).



