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Ouenounnle cpeacrsa (OC) sBISAIOTCS 3JIEMEHTOM CHCTEMbI OLIEHUBAHUSA CPOPMUPOBAHHOCTH KOMIIETEHIIUHN y 00y4YaroUMXcs B EJI0OM WU Ha

OIIpeJICIIEHHOM JTare ee (POPMUPOBAHHUS.

OC pa3pabaTsiBaeTcs B COOTBETCTBUU ¢ padboueit mporpammoit (PI1) muctuminHeL.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CUMIIIMHBI

Kon u naumeHnoBanue
pe3yJbTaToB
00y4eHus (TUIaHUPyEMbIE

Kpurepunu oueHnBaHus pe3yjbTaToB 00y4eHUs

Komnerenuus NuaukaTop KoMneTeHuuu
pe3yabTathl 00ydeHHs, VYnosnersopure | HeynosnerBopuren
XapaKTePU3YIOIIHE ITAIIbI Ormano Xopouo IIEHO BHO
(hopMupOBaHUS KOMITETCHIINH )
OIIK-1. Criocoben HOIIK-1.1. ITpumenser OP-1.1.1. Bianeer HaBeIKaMH Bmaneer naBsikamu | Brameer He Bnageer
PUMEHS T ¢dbynnamenTanbuble 3Hanus, | OOydaromuiics BiafeeT HABBIKAMU | KPUTHYECKOTO aHAIN3a CaMOCTOSITENILHOTO | HaBBIKAMM HaBLIKAMU TIOHUCKA
(byHaaMeHTaIbHbIC MOJyYeHHbIE B 001aCTH paboThl ¢ yueOHO# nuTeparypoit mo | y4ueOHo# undopmamum H3yYCHUS BOCIPOM3BEICH | y4ueOHOi
3HAHMUS, TOJYYCHHBIC B | MATEeMaTHYECKUX U (MIIN) Teopuu auddepeHmanbHpIX [0 OCHOBHBIM pa3fiefiaM | OTAENbHBIX ML OCBOEHHOTO JUTEPATYPHI IO

obnacTu
MaTeMaTHYECKUX U
(1) ecTeCTBEHHBIX
HAYK, ¥ UCII0JIb30BaTh
uX B
npo¢eCCHOHATBHOM
JIeSATEILHOCTH

CCTCCTBCHHBIX HAYK.

ypaBueHui (V).

TEOPHH
i depeHInanbHbIX
ypaBHeHuit (JY).

pa3zenoB yueOHOU
JUTEPATYPHI IO
TEOpHUHU
nuddepeHaIbHbI
X ypaBHeHu#t (J1Y).

y4e0HOTO
MaTepHana 1o
OCHOBHBIM
paszenam
TEOpHUH
nuddepeHnman
BHBIX
YpaBHEHUI

(ay),

TEOPUH
i depeHumanbHbI
X ypaBHeHu# (J1Y),
BT.4., C
HCIIOTb30BaHUEM
SIIEKTPOHHBIX

pecypcoB




NOIIK-1.2. Ucnons3yer OP-1.2.1. YMeeT HHTErpupoBaTh YMeeT 10BOIUTH Ymeer He ymeer
¢dyHnamenTanbHble 3HaHUA, | OOydarommuiics yMeeT BBIONHATD 00BIKHOBEHHBIE JIY peleHue HUHTETPUPOBATh | BBINOJHATH
MOJTy4eHHBIE B 001acTH CTaHAApTHBIE ACHCTBUA-PA3EIATh | TEPBOTO U Ooiee O0OBIKHOBEHHOTO THUIIOBBIE CTaHJapTHBIE
MaTEeMaTHIECKHUX U (WIIN) NEPEMEHHBIE U HHTETPHPOBAThH BBICOKOTO MOPSAAKA JY nepsoro u OOBIKHOBEHHBIE | NEHCTBHS MpH
€CTECTBEHHBIX HayK B oOpIkHOBeHHEIE /1Y TIepBOTO 1 MOBBILIEHHON 0oJ1ee BBICOKOTO ay MHTETPUPOBAHUU
po¢eCCHOHATBHOM 0oJiee BBICOKOTO TIOPSIIKA. CIIO’KHOCTH, yMEeT mopsiAKa OOBIKHOBEHHOTO
JIeATEIIbHOCTU pemaTh 3anauy Komm. HOBBIIICHHOU oy
CII0’KHOCTH 10
BBIUUCIICHUS
HEOoIlpe/eJIeHHBIX
HHTErpajoB-
KBaJpaTyp
NOIIK-1.3 O6nanaet OP-1.3.1. Hmeer nenoctHoe Nmeer Nmeer He 3naer
HEOOXOIUMBIMHU 3HAHUAMHU OO6yuarouuiics 3HaeT OCHOBHBIC NIPECTABICHUE O IIpeCTaBICHUE O IIOBEPXHOCTHOE | OINpPEAEICHMUIA,
JUISL UCCIIEIOBAHMUS OIpENENEHUs], TEOPEMBI COJEp KaHUU Kypca COJIEpKAHUU IpeACTaBICHUE | (hOpMyITHPOBOK
nH(pOpPMAIMOHHBIX CUCTEM M | CYIIECTBOBAHUS U eAUHCTBEHHOCTH | «uddepennmansusie Kypca 0 CcoJepKaHUU TEOpEM, HE 3HAET
HX KOMIIOHEHT pemenys Y pa3sIudHbIX TUIOB; YpaBHEHHs», 3HAET «duddepenunansy | Kypca METOBI
3HaeT METO/bl HHTETPUPOBAHUS (OpMyITHPOBKHY U bl€ YpaBHEHUS, «duddepennna | mHTErpHpOBaHUA
OOBIKHOBEHHBIX J|Y U ypaBHEHHI B | OKa3aTelnbCTBA 3HaeT JIbHBIE ay.
YaCTHBIX ITPOU3BOIHBIX. TEOPEMBI (opMyTHPOBKH U YpaBHEHHSD,
CYIIIECTBOBAHUS U JIoKa3aTenbCTBa 3HaeT
€IMHCTBEHHOCTH TEOpPEMBI (opMyITHPOBKH
pewenunii 1Y, 3Haer CYLIECTBOBAHUSA U TEOPEMBI, 3HAET
METOJIbI pewenuit 1Y, METO/IbI
MHTETPUPOBAHUS U 3HAeT METOJbI HHTErPUPOBAHU

MOXKET MPUMCHUTL UX HA
IIPAKTHUKE

HWHTCTPUPOBAHUSA U
MOXKCET IPUMCEHHUTDH
HX Ha IMPaKTHUKE

s1 ypaBHEHMH,
HO HE MOXET
MPUMEHUTH UX
Ha MpaKTHUKe




2. dtanbl (GOPMUPOBAHKSI KOMIIETEHIIHI U BHIbI OLIEHOYHBIX CPEICTB

Bun
OLICHOYHOI0
Dransl popMupOBaHUS
. cpeacTBa
KOMIeTeHIu i
Ne Koa n HauMeHOBaHUe pe3yIbTATOB 00y4eHUsI (TecTsl,
(pa3neJibl
3a7aHus,
JMCUMILTUHBI) o
KeHChI,
BOIIPOCHI U JIp.)
OP-1.1.1. O0yyatommuiics BiaajeeT HaBbIKaMu paboThI ¢ yueOHO
IuTeparypoi no reopuu Y.
OP-1.2.1. O0yyatommuiicss yMeeT BBIIIOJIHAT CTAHAAPTHBIE JCUCTBUS-
PasIeNATh IepeMeHHbIe I HHTErPHPOBATh 00bIKHOBeHHBIE JIY mepsoron | BOIPOCHI,
0oJee BBICOKOTO TIOPSIIKA. 3a7a4Hy,
1. |VpaBHenust nepBoro .
. OP-1.3.1. O0yuaromuiicst 3HaeT OCHOBHBIE OIIPEICIICHIS, TCOPEMBI IIPUMEPHI
HOopsKa, pa3periéHHbIC
CYIIIECTBOBAHMS W €IMHCTBEHHOCTH pemeHns JIY pasiudHbIX THIOB; 3HACT |ypapHeHMit
OTHOCHTEIILHO .
N METO/IbI HHTETPUPOBAHHSI OOBIKHOBEHHBIX /1Y M ypaBHEHHH B YaCTHBIX
MPOU3BOHOM U HE
K MPOU3BOIHBIX.
pa3peméHHbIe
OTHOCHUTEIIFHO
MIPOU3BOJHOM
. . Bormpocsl,
OP-1.1.1. Obyuaromuiicsi BJiajieeT HaBbIKAMU paOOTHI C YUCOHOI saaun
2. nuTepatypoit o reopun J1Y. ’
TIpUMEpPHI
YpaBHeHuUs nopsiaka .
YpaBHEHUH
BBIILIE TIEPBOTO C
IIEPEMEHHBIMHU
koddurmentamu
Bormpocksl,
YpaBHeHust N-ro OP-1.1.1. O6yuatomuiicsi BJajieeT HABBIKAMH PabOTHI ¢ yueOHOI
I P Y 3a7a4n
3. |mopska ¢ nuTepatypoit o reopun J1V. ’
TIPUMEPBHI
MOCTOSTHHBIMU .
aBHEHUU
KO3 PUITUCHTAMU U yp
NPUBOAAILNECA K HUM
OP-1.1.1. Obyuaromuiics BJIaieeT HaBBIKAMA pabOTHI C YIeOHO
nuTepatypoit no reopuu Y.
OP-1.2.1. O0yuaromuiicss yMeeT BBIIONHATh CTAHAAPTHBIC ACUCTBUSI-
paszensaTh NepeMeHHbIe M MHTErPUPOBaTh 00bIKHOBEHHBIE /1Y mepBoro n
60J1ee BBICOKOTO TOPSIIKA.
OP-1.3.1. O0y4aromuiicsi 3HaeT OCHOBHBIC OTIPEICIIEHHUS, TEOPEMBI
Kpaessle 3a1aumn. )

3 CYIIECTBOBAHUS U €IUHCTBEHHOCTH peteHus 1Y pa3auyHbIX TUIIOB; 3HAET
Tpubmmxénnbre METOBI HHTETPUPOBAaHUS OOBIKHOBEHHBIX /1Y M ypaBHEHHH B YaCTHBIX Bomnpocsl,
PCLICHUA NPOU3BOIHBIX. 3ajaqu,

4. |maddepeHumanbHbIX MIPUMEPHI
ypaBHEHUI ypaBHEHUI
5 OP-1.1.1. Obyuaromuiics BjIafieeT HaBBIKAMH paOOTHI C yaeOHOI Bomnpochl,

auTeparypoil no reopuu Y.

3a1a4H,




MpUMeEpHI
YpaBHEHUH U
CUCTEM
YpaBHEHUH
Cuctemsl
I QepeHInanTbEHBIX
YpaBHEHUI C
MOCTOSIHHBIMU
kod(purmmeHTaMuI
Bomnpochl,
3a71a4H,
OP-1.1.1. O0yyatomuiicst BiaajeeT HaBbIKaMu paboThI ¢ yueOHOM IpHMEDSI
6. JIuTeparypoi no reopuu Y. .
YpPaBHEHUU U
CUCTEM
ypaBHEHUI
YceToHunBOCTh
OP-1.1.1. O0yyatomuiics BiaajeeT HaBbIKaMu paboThI ¢ y4eOHOI
nuTepartypoil no teopuu Y.
YpaBHEHUS B
YaCTHBIX Bormpocsl,
7 MIPOU3BOIHBIX 3a7a4y,
IIEPBOIO MOpsAKA MIpUMEpPHI
YpaBHEHUH
Bormpocsl,
3a71a4u,
MpUMEpPHI
OP-1.1.1. Obyyatomuiics BiaajeeT HaBbIKaMu pabOTHI ¢ yueOHOH .
8. IuTeparypoi no teopuu V. YPaBHCHHIH,
CHUCTEM
YpaBHEHUH U
Bapuaunonnoe SyHKHHOHaHO
HCYUCIICHHUE

3. Tumoskie

KOHTPOJIbHBIEC 3aJJaHHsl HJIU HHBIC MaTepHaJIbl, HGOﬁXO}II/IMbIe IJIA

OLICHKH 00pa30BaTe/IbHbIX Pe3yJIbTATOB 00y4eHH s

3.1. TutioBele 3amaHusl JUIS TPOBEICHHUS TEKYIIET0 KOHTPOJSI YCIIEBAEMOCTH 10

JUCHUITIIINHE

KoMmmiekTsl TUIOBBIX KOHTPOJBHBIX 3aIaHUN UMEIOT CIAEAYIOIINUNA BU/L.

KonTtpoabHnas padora Ne 1




HubdepeHnmranbaple  ypaBHEHHS TIEPBOTO  TOPSAKA, pa3pemiéHHbIE  OTHOCHTEIIBHO
MIPOU3BOAHOMN

BapuanTt 1

Pemuth ypaBHEeHUs:

Y=Y o
X+ yy'

(ey +2xy)dx+(ey + x)xdy =0.
xdy — ydx = x/x? + y2dx.

y' =3X++4y—X°.

x2y' = x2y? + xy +1.

ok L npE

Bapuanr 2

Pemnts ypaBHeHus:

1. (2x+3y—1)dx+(4x+6y—5)dy =0.

, [y + k-2 Yay o

3. (3xy+x+y)ydx+(4xy+x+2y)xdy = 0.
4, xy'+l=ex-y.

5.y =-y?+1+x%

KonTtpoubnas pa6ora Ne 2

JuddepenunanbHple  ypaBHEHHs TMEpBOrO TMOpPs/IKA, HE pa3pelléHHble OTHOCHTEIbHO
npou3BoiHON. JuddepeHnnanbable ypaBHEHUS TOPSIIKA BhILIE TEPBOTO

Bapmunanr 1
Pemnte ypaBHEeHMS:
1. x(y’2 + ezy): -2y,
2 3y —xy'+1=0.
3. 0y +yy'+x%y" =0,
y'+y=—73
4. Sin° X — METO0M BapHallMy MOCTOSHHBIX.

X 2X .
5. Y'—6y'+8y=e"+e”" _ meronom HeonpenenEHHBIX K03 PULIHCHTOB.

Bapmuanr 2

Pemute ypaBHEHUS:



1. (yy')f = 27x(y2 —2x2)

2. (y'—y)=y3-1.

" 12 2 " 12 '

SRS A D AN A i )
y oy y y° )y

w

1
y'+2y' +y=xe +—
Xex — MCETOAOM BapHaluu IMOCTOAHHBIX.

2 ,
5. Y'—4y'+4y =X"_ qeronoM HeonpeaenSHHBIX KOAHIIEHTOB.

3.2. TunoBsle 3aJaHus A7 IPOBEACHUS IPOMEKYTOUHON aTTECTAIlUH 110 AUCIUILIINHE

IIpenycmoTpeHa mnpomexyTrouHass arrectauus B Qopme 3auéra. Ilpu mnpoBeaeHun
IIPOMEXYTOUHOM arrecrauuu B ¢opMe 3auéra oOydarmeMmycs aa€rcsa JABa BoIpoca U3
MMPUBOAUMOTI'O HUKC IICPCUHA.

KoHTponbpHBIE BOIPOCH! 17151 TPOBEACHUS IPOMEKYTOUHON aTTeCcTanuy B GopMe 3adeTa

3ananmue 1. /lano oObIkHOBEHHOE AU (PepeHIaTbHOEe ypaBHEHHE |-T0 mopsiaKa.

1) Haiitu oOmiee aHanmuTHueckoe pemienue Y, nmpuBens B oT4éTe BCE MPOMEKYTOUHBIC
BBIKJIAJKH M TIOSICHEHHS.

2) Bwigenuts u3 obmiero pemienus Y pemienue 3amaun Komw ¢ HaYaabHBIM yCIOBHEM
(x0,y0) u mony4uth (opMyily, BBIPKAIOIIYIO MOCTOSHHYIO MHTErpupoBaHusi CO uepe3
X0, y0.

3) 3amate umcieHHOE 3Ha4yeHHe HavanbHOro ycnosus (X0,y0) u rpanuiy Xfin mHTepBana
UHTETPUPOBAHMSL.

4) Haiitn uncnenHoe pemeHue 3agadn Komm ¢ ucmonb3oBaHHeM BcTpoeHHo# B Matlab
(umm FreeMat) mpouenypst 0de45 unterpupoBanust 1Y no merony Pynre-Kyrrsr 4-ro
HopsiIka TOYHOCTH € 33JJaHHOM TOYHOCThIO 1€-8.

5) TlpoBepuTh MNPABHIBHOCTh AHAIUTUYECKOrO pelleHUs 3amaud Komm 1o HeBs3Ke
AQHAJIUTMYECKOTO PEIICHUs Ha YHCIEHHOM pEIIeHUHU (BBIBECTH HEBA3KY Ha Irpapuk U
OOBSICHUTB, MPABUJILHO JIM TIOJTYYEHO aHAIUTUYECKOE PEIICHHE).

6) BeiBecTr Ha rpaduKu MHTETpalbHYIO KpuBYIO Y(X) (B koopauHarax (X,Y)) u (a3oByro
tpaekTopuio (B koopauHarax (Y,f(X,y))) pemenus 3amaun Komm, rae f(X,y) — mpaBas
yacthb 1Y, pa3pem€éHHOro OTHOCUTEIBHO MPOU3BOAHOM.

7) TlpuBectd B OTYETE JIMCTHHI MPOrPaMMBbI (B TEKCTOBOM BHJE, YTOOBI €r0 MOXHO OBLIO
CKOIIMPOBAaTh W BCTABHTh B PENAKTOpP CHCTEMBI MPOTPAMMHPOBAHUS), CKPHHIIOTHI €€
WCTIOTHEHUS M BCE TTOTyYeHHBIE TPaQHKH CO BCEMHU O0BSICHEHHSIMH.

3aganue 2. Jlana 2x2-marpuma A K03()QUIMEHTOB CHUCTEMBI JMHEHHBIX OJHOPOJIHBIX
muddepeHIraIbHbIX ypaBHEHUH.
1) 3amucatb cuctemy /1Y B BEKTOpHO-MATpUIHOM (hopme.
2) CocTaBHUTBH CUCTEMY JIBYX JIMHEHHBIX OJHOPOAHBIX M depeHInanbHbIX YpaBHEHHIH.
3) Ilo martpume A TIOCTPOUTH XapaKTEPUCTUYECKOE YpaBHEHUE, WCXOAS W3 €ro
OIIpEEIICHUS.



4) Tlo BuAy XapaKTEPUCTHUYCCKOTO ypaBHEHHUS mocTpouTh JIY BTOporo mopsika,
SKBHBaJIeHTHOE cucteme J1V.

5) Pemmth XapakKTepUCTUUICCKOE YPABHEHUE U HAWNTH COOCTBEHHBIC YUCIIA MATPHIIBI A.

6) ITocTpouTh 00IICE aHATUTHYECKOE pelieHre cuctemMbl J1Y.

7) Ompenenutb THIT TPUBHAIBHOM TOYKH TIOKOSI CHCTEMBI.

8) Beimenuts u3 obmiero pemienus Y pemieHue 3aqaun Kol ¢ Ha4aabHBIM YCIOBHEM
(x0,y0) m HaliTH TOCTOSIHHBIC WHTEIPUPOBAHUS B BHIE (DOPMYJT HX 3aBHCHUMOCTH OT
HaYaJIbHBIX yCIOBUM.

9) 3amath ymcieHHOE 3HaYeHUe HaydanbHOro ycioBusi (X0,y0) m rpanumy Xfin uaTepBana
WHTETPUPOBAHUSL.

10) Haiitu umcneHHoe perieHue 3agaun Komm ¢ ucnoib3oBaHueM BcrpoeHHOM B Matlab
(FreeMat) npouenypsr 0de45 wunterpupoBanust JIY mo meromy Pynre-Kyrrer 4-ro
MOpsIKa TOYHOCTH C 33JJaHHON TOYHOCTHIO 1€-8.

11) IIpoBepuTh MPaBWILHOCTh AHAJMTHYECKOrO pelieHus 3amaun KoM 1o HeBs3Ke
AQHAIUTUYECKOTO PEIICHUS Ha YUCICHHOM pEIIeHUH (BBIBECTH HEBA3KU KaXIOM
KOMIIOHEHTBI pelieHus Ha Tpaduku U OOBSICHUTH, MPABWIBHO JIM TOIYyYEHO
AQHAIUTUYECKOE PEILICHUE).

12) BeiBectu Ha rpaduku mHTerpanbHbie KpuBblie Y1(X), Y2(X) (B koopamHaTtax (X,Y)) H
dazoByro TpaekTopuio (B koopauHartax (Yy1,y2)) pemenus 3agauu Komu.

13) IlpuBecT B OTYETE JIMCTHHT IPOTPaMMbI (B TEKCTOBOM BHJE, YTOOBI €r0 MOKHO OBLIO
CKOIUPOBaTh M BCTaBUTh B PEOAKTOpP CHUCTEMbI MPOTPAMMHPOBAHUS), CKPUHIIOTHI €&
WCIIOJTHEHUS U BCE MOJIyYeHHbIE rpaduKu cO BceMU 00BICHEHUSIMHU.

4. MeToanyeckne MaTepHaibl, ONpede/sIlOIIHE  TNPOUEIYpPhl  ONEHHBAHUS
00pa3oBaTeIbHBIX Pe3yJIbTATOB 00y4YeHHs

4.1. Metonuueckiue maTepuaibl JJisi OIEHKU TEKYIIEro KOHTPOJIS YCIEBAeMOCTH IO
JTUCIUTIITNHE.
3a KOHTPOJIbHYIO pabOTy CTaBUTCA «3a4€T», €CIU PELICHBbl BCE 3a/laHusl MPEI0KEHHOTO
BapHaHTA.

4.2. Meronuveckue Martepuanbl AN TPOBEACHUS MPOMEKYTOYHOW arTecTaluu 1o
JUCLHUILIINHE.

Buznom nmpomexxyTouHol aTTecTanuu siBisieTcs 3ader. OlLiEHKa 3a 3a4eT BBICTABISETCA Ha
OCHOBE BBITIOJTHEHHBIX JIa0OPAaTOPHBIX M KOHTPOJIbHBIX paboT. Hirke mpuBeaeHsl KpuTepuu
(dbopMHUpOBaHUSI OLIEHOK MTPU TIPOBEICHUN 3a4€Ta.

3auTteno. OOyyaromuiicsi Moka3an TBOPYECKOE OTHOLICHHE K OOYyYeHHIO0, B OBIAAeIN
BCEMHU TEOPETUUYECKHMHU BOIPOCAMHM, MTOKA3al BCe TpeOyeMble YMEHMSI U HABBIKU IPU PELICHUU
3a/1a4 WM YaCTUYHO TOKa3ajl OCHOBHBIE YMEHHS U HAaBBIKU MPU pEUIEHUM 3a/ay. Bce MyHKTHI
3alaHUA BBITIIOJIHCHBI IMPAaBUJIBHO. OHGHKa 3a4YTCHO TaKK€ CTAaBUTCA IpU YCIOBUH TOTO, YTO
oOydaromuiicss ¥WMeeT HEeAOCTaTOYHO TIyOOKHe 3HaHUS TI0 TEOPETHUECKUM pasjaenam
JUCHUILIIMHEI, ITOKa3aJl HC BCE OCHOBHBIC YMCHUA W HABBIKU ITPHU PEIICHUU 3a/1a4. He Bce ITYHKTBI
3a/1aHus BBITIOJHEHBI PABUIBLHO, OTBETHI COJEPKAT OIIMOKN U HETOUYHOCTH.

He3aureno. OOydaromwuiics WMEET CYIIECTBEHHbIE TMPOOENBl 10  OTIAEIBHBIM
TEOPETHUUECKUM pa3jiesiaM JUCHUILUIMHBI U HE BJIAJIEET OCHOBHBIMU YMEHUSMH U HABBIKAMH MPU
PEOICHUHN 3aa4. 3a)IaHI/I$I HC BBITIOJIHEHBI UJIW BBITIOJIHCHBI HEIIPABUJIBHO.



