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1. Pouab mucuumimubl «Marematuka 3.1.» B JOPMHPOBAHMHU KOMIIETEHI[UH BbIMYCKHUKA:

Pe3ynbraTsl .
CocTaBasomue pe3yJbTaTOB 0CBOCHHUS (JeCKPUNITOPbI KOMIIETEeHIIMI)
JJieMeHT 00pa30BaTeIbHOMH Kon OCBOCHHS
nporpaMMsl (IUCHUILINHA, Cemectp KOMITETEHIIHH HaunmeHoBanue KoMIeTeHIMH O0I1
npakruka, FHA) HanmeHoBanune
Kog
Biageer annmapaToM KOMIUIEKCHOT'O U ONIEPALIMOHHOIO aHAJIM3a U
OIIK(Y)-2.B4 | Teopueil psIoB I ONMCAHHS, aHAITH3a, TEOPETUICCKOTO U
C 5 JKCMEPUMEHTATLHOTO UCCIICIOBAHKS U MOACTUPOBAHUS (PU3UUCCKUAX
TIOCODCH MPUMCHSTH 1 XUMHYECKHX CHCTEM, SIBJICHUH U MTPOIIECCOB
COOTBETCTBYIOIIUH (BU3HKO-
MaTeMaTHYeCKui anmnapar
pat, OIIK(Y)-2.Y4 | YMeer NpUMEHSTD almapar TEOPHH IUCIOBBIX U (pYHKIHOHATBHBIX
METO/Ibl aHAJIM3a U
Marematuka 3.1 4 OIIK(Y)-2 PSIOB, HHCTPYMEHTBI KOMIIJIEKCHOTO M ONEPAIIOHHOr0 aHaIu3a IIpU
MOJIEJIUPOBAHUS, TEOPETHYECKOTO
peleHUH MHXXEHEPHBIX 33134
U DKCIIEPUMEHTAIEHOT O
HCCIIeI0BAHUS NIPH PELICHUN
podeCCHOHANIBHBIX 33124
OIIK(Y)-2.34 | 3uaer 6a30BbIe 3aKOHbI, IIOHATHS U METObI TEOPHH PSIIIOB,
KOMIUIEKCHOI'O M ONIEPALIMOHHOTO aHaJIN3a

2. Iloka3zarTeau n METOAbI OLICHUBAHUSA

IliaHupyeMble pe3yJIbTaThl 00yYeHHs N0 THCIHILIHHE

Kox koHTpoIHpYyeMoii

HaumenoBaHue pasaeaa MeToabl OLleHUBAHUA

Kon HaumenoBanue KOMIIETCHIIHH (l/l.J'll/l ee JAUCHHUIIUHBI (OIleHO'-lele MepOl’lpl/lﬂTl/lﬂ)
4acTH)

Pa1 Brageer OIIK(Y)-2 1. Tucddepennnaapubie NJI3.
METOAAMH UCCIIEIOBaHUA CXOAUMOCTH PSANOB, pa3noxeHns QpyHKIuii B YpaBHEHHMS M CUCTEMBbI TecTupoBaHHe
CTENEeHHbIE U TPUTOHOMETPUYECKUE PSIbL; MeTogaMu AuddepeHInanIsHOro 2. Yucnossle u DK3aMeH
U MHTETPAJIHOI0 HCYUCIIEHNS (PYHKIMH KOMIUIEKCHOTO IEPEMEHHOr0; (yHKIMOHAIBHBIE PAABI
OCHOBHBIMH NPHJIOKEHUSIMH TEOPHH BBIYETOB; METOAAMH OIEPALOHHOTO 3. KomnnekcHble uncia u
WCYHCIICHUS PEIIeHHUs OOBIKHOBEHHBIX AU(depeHIHaIbHBIX YPaBHSHUH 1 ¢yHKIIIN
HUX CHCTEM 4. OmrepanOHHBIN METOT

P2 VYmeer OIIK(Y)-2 1. Tuddepennunaapubie NJ13.
HCCIIEe0BaTh Ha CXOAWMOCTH YHCIOBBIE PSZIBI; HAXOMUTh HMHTEPBAIIBI YpaBHEHHS M CHCTEMBbI TecTHpoBaHHUe
CXOIMMOCTH CTETICHHBIX PsNOB; pa3narate (QyHKmmu B psim Teitmopa u 2. Yucnosrle u DK3aMeH

®ypbe; BBITOIHATH ACHCTBHSA C KOMIUICKCHBIMH YHCIaMU M ()YHKLIUSIMHU,
mipdepeHIMpoBaTs W HHTETPUPOBATh  (PYHKIMHA  KOMIUIEKCHOTO
NepeMeHHOro; pasiaratb (QYHKIHM B psn JlopaHa; NPHMEHSTh TEOPHUIO
BEIYETOB [UI HAXOXICHUS WHTETPAJIOB; HAaXOOHTh H300paKeHHE IO
OpPHUTHHAIY U OPUTHHAI 10 H300paskeHNIo;

pemarts 3amauy Komm mis muddepeHnnanbHBIX ypaBHEHHH W CHUCTEM C
TIOMOIIIBIO ONEPAIMOHHOT0 HCUUCIICHUS

(hyHKIOHATBHBIE PSIIbI
3. KoMmmekcHble yncna u

hyHKIIIN
4. OtrepaniOHHBIN METOT




P13 3Haer OIIK(Y)-2 1. JudpepeHnmansHbie UJI3.
OCHOBHEIE ITOHSATHS TCOPUH YUCIOBBIX U (DYHKIIMOHAIBHBIX PSJIOB; PSIIBI YpaBHEHHUS U CUCTEMBI TecTupoBaHUe
Tetnopa, Maknopena, @ypbe; TOHATUS KOMIUIEKCHBIX YHCE, OCHOBHBIX 2. Yucnosele u Sx3amen
(yHKIUH KOMIDIEKCHOTO TIEPEMEHHOTO U UX CBOMCTBA, (hyHKIIMOHATBHBIE PSIIBI
muddepeHIMPOBaHIE U HHTETPUPOBAHUE PYHKITHIA KOMILICKCHOTO 3. KoMmuiekcHble yncna u
MIEPEMEHHOT0; MOHATHUSA psiaa JlopaHa, 0COOBIX TOYEK, BEIUCTOB; MOHATHE byHkmn
npeoGpaszoBanus Jlamaca U €ro OCHOBHEIE CBOMCTBA; OCHOBHEIE 4. OnepalMoHHBIH METOJ
MIPUJIOXKEHHUS] ONIEPAITMOHHOT O UCUUCIICHHUS

3. IIxkaJua oueHUuBaAHUS

[Topsiiox opraHu3aly OIEHUBAHMS PE3yJbTAaTOB OOYYEHHS B YHMBEPCUTETE PEriIaMEHTHUPYETCS OTAENbHBIM JIOKAJIbHBIM HOPMAaTUBHBIM akToM — «Cucrtema
OILICHMBAHMSI Pe3yNbTaTOB 00ydeHust B ToMCKOM monuTexHuueckoM yHuBepcurere (CucreMa oleHUBaHUsA)» (B AelcTByoMEeH penakiun). Mcnons3yercs 6amibHO-
pelTHHrOBas cUCTeMa OLEHMBAHUS pe3ynbTaToB oO0ydeHus. MToroBas oleHka (TpaJuLMOHHAs W JUTEpHAas) MO BHJAM Y4eOHOM JesATeNbHOCTH (M3y4YEeHHE
mucuumud, YUPC, HUPC, xypcoBoe mpoeKTUpOBaHUE, MPAKTHUKU) OMpENeNseTcss cCyMMOoW OasioB MO pe3ylbTaTaM TEKYIIEro KOHTPOJS U MPOMEXKYTOUHON
aTTecTaluu (UTOroBas peMTUHroBas oneHka — MakcuMym 100 G6aisos).

Pacnipenenenrie OCHOBHBIX W JOTIOJHUTEIBHBIX OaJUIOB 3a OIEHOYHBIE MEPOMPUSTHS TEKYIIETO KOHTPOJSA M MPOMEXKYTOYHOW aTTECTAIlMU yCTAHABJIMBACTCS
KaJICHAPHBIM PEUTHUHT-TUIAHOM JTUCITATITUHBL.

Pexomenyemas mkana Juist OTIEIBHBIX OIIEHOYHBIX MEPOTIPUITHI BXOTHOTO M TEKYIIET0 KOHTPOJIST ™

% BBINOJTHEHNS 3a1aHusi|CooTBeTCTBHE Tpale/ll.ll/IOHHOﬁ OIlCHKEe Onpe}:[enemle OICHKH
90% + 100% «OTIUYHO» OTaryHOE MOHMMAaHHKE MPEMETa, BCECTOPOHHUE 3HAHHS, OTIMYHbIC YMEHHUS 1 BJIaJICHUE OIBITOM MPAKTUUECKOH JIeITeIbHOCTH
70% + 89% «Xopomio» JloctaTouHO NOTHOE TOHUMAHUE MPEIMETA, XOPOIIME 3HAHUS, YMEHHUS M OIIBIT MPAKTUYECKON eITeNbHOCTH
55% + 69% «Y IOBILY [IpuemsieMoe moHNMaHUE NPEMETa, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHHS H OMBIT MPAKTHIECKOH AEATEILHOCTH
0% + 54% «Heynou.» Pe3ynpTaThl 06ydeHusI He COOTBETCTBYIOT MHHUMAJIBHO JOCTAaTOUYHBIM TPEOOBAHUSIM

[kaia 151 OIIEHOYHBIX MEPOTIPUATHI dK3aMeHa ™

% BBINOJTHEHUSI JK3aMeH, CooTBeTcTBHE
. . Omnpenesnenue oneHKH
3aJJaHUH DK3aMEHa oasL TPaAULIUOHHOU OLEHKE
90% + 100% 36 +40 «OTIUYHO» OTaryHOE MOHMMAHKE TPEIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHbIC YMEHUS M BJIAJICHUE OIBITOM MPAKTUUECKOM eI TeTbHOCTH
70% + 89% 28 + 35 «Xoporoy JloctaTouHO NOMTHOE TOHUMAHHUE MPEAMETa, XOPOIIIHe 3HAHUS, YMEHHS M OTIBIT IIPAKTUYECKOH JIeITEIbHOCTH
55% + 69% 22 + 27 «Y noBi.» [IpuemneMoe MOHUMAHUE MTPEAMETA, YAOBICTBOPUTENbHBIC 3HAHKS, YMEHUSI U OMBIT PAKTUICCKON JIATENbHOCTH
0% + 54% 0+21 «HeymoBi.» Pe3ynbTaThl 00ydeHUs] He COOTBETCTBYIOT MUHUMAIBHO TOCTATOYHBIM TPEOOBAHHIM

4. TlepeyeHb TUNOBBIX 3aJaHUIT

O1ueHOYHBIE MEPONPUSITHS IIpuMepbl THIOBBIX KOHTPOJIBHBIX 3aJaHU

1 | TecrupoBanue

B QJICKTPOHHOM KYPCC CTYACHTHI ITPOXOIAT CKCHCACIIbHOC TCCTUPOBAHUE 110 HpOﬁI[CHHBIM TEMaMm,
TOCJIC U3YUCHUSA TCOPCTUYCCKOI'0 MaTCpHrallia U BBIIIOJHCHHBIX OLICHOYHBIX MCPOHpHHTHﬁ.




OueHo4yHbIe MEPONPUATHS IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3alaHHii
OO0paser TecTa: Tekywuii Tect no anddepeHumanbHbIM ypaBHEHUAM BbiCLLEro nopsaka Matematuka 3.1.
yactb 1
Bonpoc 1 YEamuTe peleHWe 330341 Koww ypaBHEHWA
Bepro M ! _ _ ! —
y'+y'+2=0y(0) =0y (0) = -2
Bamnoe: 1.00 k=
1.00
i BeifepwrTe 0OWH WAKW HECKONEKD OTBETOR:
V7 Omwememe 4
ponpoc 3 ]
& Pegastepoe ¥y= J' o 11"
ATE: B
y=—2rv
1 2 4
y=—{(13zx+1)% + -
15 D
==
oS 3 3 3 J.
y=——In“z +-x* — 2z + -
2 2 2
Bonpoo 2 YCTAHOBWTE COOTBETCTEME MEKAY OOLMM peLUeHEM OAHOPOAHOTO YPABHEHWA W €70 XapaKTePUCTHYECKUM
Bagpeo YpaBHEHMEM
EBannce: 1.00 nz
1.00
> 4 4
e 1=Ccosx+Cysinx+Cye*+Cye™ £-1=0 K-1=0
EONpOC
& Papzsmipos ' .
B33 +i=0
. k=0
=C 1+ +Cye™
1=C1+Cox+C8 +Cue He1=0
v
A a3k i=0
J=C +Ca=Caxe'+Cple’ F3E31-=0
v F+id=0
410 4,2
1=C1+Cax+Ccosx+Cysiny K= FeE=0
v




OIIeHO‘-lele MEpONnpUuATHS Hpumepm THIIOBBIX KOHTPOJBHBIX 32J12|HI/[I7[

Bonpoc YCTAHOBWTE COOTEETCTEWME Mex Oy 00WKm pelleHMem W 0OHOpOOHEIM YR3BHEHWNEM
Bepho
Eannce: 1.00 uz 1=C1+Che” =0 a
1.00 -
¥ Omeenm. 1=C e +Che™ y-y=0 =L
BOMpOC ]
& Penasmupos .}":CICUSI_CZSIM ¥y +y=0 s ¥
ATE: B
y=C1+Che™ Yy +y=0 s v

Bonpoc & YKEKWTE BCE CNATAEMbIE UACTHOMO PELEHMA, NOCTPOEHHOM N0 CNEUMANEHON NPaB0i YacTH ONA YpaEHEHUA
Eettl V"= +5y=5x+cosx

Bannoe: 1.00 uz

1.00

BhiGepuTe 0OWH WKW HECKONLKD OTBETOR:
Fxe™cosx

D-xsiny

G-cosx +
Bx’
K-sinx «
Cxv

Aw




OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

JanuwKTe cHCTemy

| i=l

| Z C/y,=0

. ZE‘CI_"TI_[P:—! = f(‘i)

ONA pelwenns ypaerenna L[y]=cosx meTomom NarpaHxa, ecnn ero ©CP: y,=cos3x. y=sin3x.

r '
C] .| cosax + C2 . | sin3x 0
r ’ 1
C o -3) sin3x | + Ct,r . 3 cos3x
1 2 COSX
1
3 0 Ccos3x 5in3x% -1) -3)
COSX

OO6pa3er TecTa: Tekylmii TecT no pagam . Matematuka 3.1




OueHo4yHbIe MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

s
fawpan . —
T

= nin+3)
JanuwuTte ero T00-0 YacTHYHYK CYMIY

1 1 1 1 1 1 1 1

8= -
107 4 12 6 15 g 18 300 309

HaifguTe cymmy pAga
{OTEET EESTHTE E EMOS OOREHOBEHHOH TpoCH)

v

OOWH 13 BO3MOM¥HEIX NPAaBUNLHEX 0TBeTOE: 3, 12, 6, 15, 9, 18, 300, 309

S= 11118

L4

HaliouTe 3HaYeHWe YETEEPTONO YNeHa pAda
- B
2" (2n — 1)
@
n’

n=1
ApofHLIR OTERT BEEOMTE B BUAS 00LIKHOBEHHOA Opodn ¢ NOMOWLID cHMBONA =1 ",

Oteer: 7

v




OueHo4yHbIe MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJBHBIX 32J12|HI/[I7[

o0

1

HCCJ'IBJI}’fITE CROTHMOCTE THCIOBOTO pATA T C IOMOITBRKY MPHIHAKA CPABHEHHA. BBIEEPB’TG MMOOXOTANTES
nin

2

n=24

HCPABCHCTEO OIA OLECHEH obmero 41eHA

BriDepuTe 0OWMH OTBET.

I 1
lun n
L = iv
Inn n

I 1
lnn 20

1 1

[ S

Inn 20

xoon
e
HeenegyiiTe cxoJHMOCTE HHCAOEOTO PAIA E — C MOMOINEID IPH2HAKA CPAEHeHHA. BEIOepHETe NogxogAmee
mni
n=1
HEPAEBCHCTED O14 OOEHEH Oﬁ]I[Bl'O HICHA

7l n

i (”
[ —
7l n

n il
e
_— = — x
n! 3n




OueHo4yHbIe MEPONPUATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3alaHHii

b
Jn8 2HAKOTOICHHTENEHOTO PAIA E (1, HMEET MECTO PaBeHCTED lim =% = [, oprmén pan E r'Jﬂ
1 N3 (L =
n= - n=
cxoguTcA. COCTAELTe E€PHEIE VIESPEISHHA L4 pAga E (Lyy
n=1
Ecmr [=0,T0 pAQ MOXET CKOOMTLCA, 8 MOMET W PACKOOMTECA = |+
Ecm!=1,10 pAgcioguTcA s v
Ecma (= 32, TO  pAO CXogWTcA s
Ecmm [ = 3_1, TO | pAQO CKOOWTCA = v
Ecmu /=, To| pAng cxoguTcA F ¥

>0

JaH pam reoMeTpHEEeCEDH IpOTpeccHH E g . CocTaEbTe EepHEIE VTECPEICHHA.

n=1
Ecm g=- 1, 10 pag pacKkoouTcA = ¥
Ecrmg=-95, Topaz packoguTCA L2 v
Ecma g=-0.59 .10 panx  ciopurcA 2 v
Ecmm g= 099, T1OopAIl cxogutoA = v




OueHo4yHbIe MEPONPUATHS

Hpumepm THIIOBBIX KOHTPOJBHBIX 32J12[HHﬁ

OTMETHTE
EOMpOG

'@',r :=,u.a CTHDOE

0

Han 0000IMeHER rapMOoHHYeCcEHE pAT

Ecmm p=1, 10 paz
Ecmm p=-1, 10 pazx
Ecmm p=1.1, topag

Ecm p=0.1, 10 pag

=1

pacxoOuTCA

paCKOONTCA

CXOOWTCA

paCKOONTCA

VYEXGHEHTE a0COMKTHO CXOJAMMHECA PATEL

BeiGepuTe 0gWMH MOW HECKONEKD OTEETOE:

- L_“n”?qn
3"+ 1
|:—1:l|”

nin(n+1)

(—1)"n

1

- te
(n+1)v/n EVﬁT
l

cos’n - nr:fq
n* 2
(—1)"arcsing-
/
i
n+ 1

1

— . Cocrtaerte BEPHEIE VIBSDSRICHHA.

nP

LTS
L S S S ¢

L1

L 1]




OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

W13,

IIpumep BapmaHTa MHIWBHUAYAJIHHBIX 3aJJaHUH.

«nddepenunabHble ypABHEHUS] U CHCTEMbI»

BapuaHT Ne __
1. Haiitu ob1iee pereHne ypaBHEHUS
1) y*(1+ x)dx + xdy = 0; 2) y’—lz_;;
X sin(y/x)
3) y'+ yCOSX = COSX; 4y +y=xy.

2. HaiiTu yacTHOE pelnieHre ypaBHEeHuUs




OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

1) xyy —+y*+1=0, y(1) =1

2) (x=y)dx+(x+y)dy =0, y() =1

3) (C’»x2 -tg y—sz dx+(x32+4y3 +3y22J dy=0, y(1)=0.
X cos’y X
3. Haiitu o0miee pemeHue ypaBHEHHS METOJIOM HEOIIPEICICHHBIX KOA(D(DUIIMEHTOB:
Dy"+4y' +3y=(5x-2)- g 3X ;
2)y" -8y +16y = X* +2Xx—7;
3)y'+4y=2sinx.

4. HaiiTu peleHne TMHEHHOW CHCTEMBbI METOI0M HMCKITFOUCHHUS:

dx dx

— =—6x—4y, — =3x-2y,

dt y it y
1) 2)

dy dy

—=X-2V; — =9x-—3y.

dt y dt y

«YucsoBbie 1 QYHKIUOHATBHbIE PSAbDY

BapuanTt Ne ___
1. UccnenoBaTh Ha CXOAMMOCTD 3HAKOIIOJIOKHUTEIBHBIC PSIIIbI

' (@n-1)° 5 3
Y2y 22 T
" (n)? 3 (n—lj S

2. HccnegoBaTh Ha CXOQUMOCTh SHAKOYCPCAYIOIUCCA PAAbL




OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

", n3n-2 ", \nV5n?+3n-1
DYl DY ol v

Y DY SR (P
n=1 n=1

3. Ha¥iTi mHTEpBAIBI CXOAUMOCTH CTEIIEHHBIX PSIIOB

o0 3 o0
1) Z:l:”::lz(x—S)“ 2) Zl(—l)”n22” X"

4. Paznoxuts B psax Teitnopa no crenensim (X — Xy) bynkumn

1 —2X
1) y=—————, X =2 2) y=(1+x)e ™", x =0
)Y Zraras ) Y=(1+X) 0
_arctgx® _ _ 3 _
3 y= o~ Xy =0, 4) y=In(x+2)° x,=1.
X

5. Hcnonw3ys pasznokeHUE MOABIHTETPATbHONW (DYHKIIMM B CTEMEHHOMW PsJl, BEIYUCIUTh MHTETPAIbI C
TouHOCTRIO HE MeHee (0,01

U8 1
1) jle— x3 dx 2) Isin x3 dx
0 0

6. Paznoxutsh B pag Oypbe GyHKIUIO B yKa3aHHOM HHTEpBAe

1 y= gx+1, - <x<0, » =—x/3, -3<x<0
. —\7T .
1/2 0< X< o CUHyCaM

«KoMmjiekcHbIE YNCIa B (l)yHKIlI/II/I»

Bapuant

1. Maubl yucna z; = V3 +i, Z, =2+2i. Borunuciaurs:




OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12HHﬁ

1) 22,-3z,, 2) (z,)%, 3 2%
Z;

4 Al 5) 37,25, 6) Inz,
3 +17,
7) e, 8) sinz,, 9)chz.

Pe3ynbratel mpencTaBuTh B anredpanueckoit popme.

2. OHpeI[eJ'II/ITB " IOCTPOUTH HA KOMIIJICKCHOM INIOCKOCTH CEMEHMCTBA J'II/IHI/II\/JI, 3aaHHbIX YPAaBHCHUAMHA

1

1) Im——=C, 2) Rez? =C.
Z+Ii
3. Haiitu Mmomyns u aprymeHT npou3BoHo# pynkuuun W= f(z) B Touke z = Z,
22+3i
f(z)= , Zop =2
(2) iz+4 0

4. BBIUUCTUTH UHTETPAITBI

dz
| —=, 2e L:{|z|F1, Imz<0 §;
(Lﬁ { }

2) J'(Rez+lmz)dz, 20e L —ompesox (0;1;1+ 2i).
(L)

5. Bprancnuthb, ncnosib3ys HHTErpasibHyo Gopmyny Komum

1) |z]=1;
m%dz, 20e L:12) |z-1=1,5:
1" -9+
® 3) |z|=4

«OnepauoOHHbII MeTOI»

Bapuant

1. Haiitu nzo0OpaxkeHus cieayronmx GyHKIui

1) f(t) = cos’t. 2) f(t) :t+%et.




OueHo4yHbIe MEPONPUATHS

le/lMepr THIIOBBIX KOHTPOJBHBIX 32J12Hﬂﬁ

0, t<3,
3) ft)y=1e ¥, 3<t<4,
0, t>4.
2. HaiiTi opurnHanel QyHKIHHA 110 3aJaHHBIM H300pasKeHUSIM
—pl2
- p __e?’
D FP) = 2) F(p)= ——-
(p-1)(p-2) p(p*+1)
3. Haiitu pemmenue 3amaun Koy onepanioHHBIM METOIOM
1) x+5x =¢, x(0) = 0.
2) X—2X+x=t-sint, x(0)=0, x(0)=0.
3) X+7X+6x=t2+3t, x(0)=0, x(0)=2.
4) 9%+ x=e>+2, x(0)=2, x(0)=0.

4. Pemuth ypaBHEHUs, UCTIONB3Ys hopmymy Jlroamens

0,  t<0,
1,  0<t<2,

X — 36X = x(0)=0, x(0)=0.
—2, 2<t<4,
0, t>4,

5. Haiitn PEIICHUE CUCTEM OIIEPATUOHHBIM METOA0OM

D Xx=7x-2y x(0)=0, 2) x=6x+5y x(0)=1,
y=-x+3y y((0)=2. y=-2x+4y y(0)=0.

DK3aMeH

[IpruMepsl 3ajlaHU Ha 3K3aMeH

Oo0pa3zen Ous1eTa K IK3aMeHY VISl CTY/IECHTOB, 00YYAKOIIUXCS 10 KJIACCHYeCKO 3a04HO0i popme

1. Pewmuth ypaBHeHHs 1-ro mopsiaka:

1) y’—2xy—2x3.
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2)y N1+x% —sin?y =0, y(0)=nr/4.

2. Pemutn YpaBHCHHUEC ONICPATUOHHBIM METOJOM

y'+6y +25y=3%, x(0)=x'(0)=0
3n%+2

3. MccnenoBaTh Ha CXOIUMOCTb PSA: Z;ozl >
4n® +5n+1

X—
4. HaiiTu nuHTEpBaJl CXOAUMOCTH psAa: Z 1( )n ( 5)
n3"

5. Paznoxuts B psag Maknopena ¢pynknuro: Y = X- In(l— 3X2)
6. Berancnute B mokazaTenpHOU Gopme:
. 6
=1+1 .
D ———— | 2)In(=7i)
(2J§—4-J§j

Pesynbprar 3anucaTh B anredpandeckoit popme.

7. Haiiti unTerpan J- (Z2 + Z —1) dz o orpesky npsmoii ot Touku zy = 0 1o Touku Z, = 2i.

(L)

3amaHus s CTYICHTOB, CAAIOIIMX 3K3aMeH B OHNaiH-pexume (depe3 MuTtepuer Ha caiite UuD0).

M (3,-2;4)

1. 3aganus Ha BEIOOpP €IMHCTBEHHOTO OTBETA
Haittm o0mee pemenune auP@PepeHIHAIBHOI0O YpaBHEHHSI C  Pa3JesIOIHMHUCH

nepemennnivu SIN XAy = Yy In ydx.

X
tg—

1. y=e 2

2 y = C -COS X
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C-tg5
3. y=e 2

C-ctg5
4, y=e 2

2. 3agaHus Ha BBIOOP MHOKECTBEHHBIX OTBETOB
Jisi HaxoxkIeHus: 4acTHOro peuieHus AuddepeHnnanbHOro ypasHeHusi 1-ro mopsiaka
He00X0IUMO 3HATH

1. O6mee pemenwe s1oro ypapuenus Y = Y(X;C) u navansnoe ycnosue y(xo) =Yo
2. Hauansnsle yenosus Y(Xg) = Yo, YV (X0) =Y'o

3. O6uree permenne storo ypasrerns Y = Y(X; C)

4. OOt uHTEerpasl ypaBHEHUS F(X; Ys C) =0 Y Ha4YaJIbHOE YCIIOBUE y(XO) =Yo

3. 3a1aHusl Ha YCTAHOBJICHUE TIOCJIE0BATEILHOCTH
Ykaxure nocjienoBarejibHO Gopmbl 3anucu 1u(PepeHnaJILHOr0 ypaBHenus 1-ro nopsiaka:
HesiBHasA, (U epeHnnaIbHANA, ABHAS.

1. f(x;y)dx+g(x;y)dy=0
2. F(xy;y)=0
3. y'=T1(xy)

4, 3aI[aHI/ISI Ha YCTAaHOBJICHHUEC COOTBETCTBUA
YcTaHOBUTE COOTBETCTBHE YPABHEHME M ME€TOA0B UX PCIICHUS.

1. y"+9y = Cthx 1. TloHwkeHHe MOPsAKA ¢ TOMOIIBIO 3aMEHBI
2. y'-8y'+7y =10-e%* Y'=p(y).y' =Py P
. \3 2. TloHmkeHHe TOpsAIKA ¢ TIOMOIIBIO 3aMEHBI
3.y"+y-(y')" =0 y'=12(x), y"'=12"(x)
4.y"xXInx =y’ 3. Meron BapHalluu HPOM3BOJIBHBIX
ITOCTOSIHHBIX
4. Haxoxneuue oOmiero perieHus
COOTBETCTBYIOIIETO OJIHOPOJHOTO
ypaBHCHHSI u YaCTHOIO peleHus
HEOJIHOPOJHOTO ypaBHEHUS MO0 METOJY
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HEOTIIpeIeIEHHBIX KOA(PPHUIIMEHTOB

5. 3ajanus IS KPaTKOTO OTBETA
Peunts 3axauy Koum (X+4)dy —xydx=0, y(-3) =€

Teopernyeckre BOIPOCHI AT MOATOTOBKH K 3a4€Ty M DK3aMEHY

Jduddepennmanbabie ypaBHEHUS] H CUCTEMBI

[lonstne muddepeHnranbHOrO0 ypaBHEHUS 1-TO moOpsiKa, €ero OOMIEro M YacTHOTO peIIeHHi.
3amgada Komm. ['eoMeTprdeckuii CMBICT ypaBHEHUS U €0 PEIIeHHA.

Teopema cCyIIecTBOBaHUSI M E€AMHCTBEHHOCTH peleHus 3agaun Komm s ypaBHeHus 1-To
HOpsIKa.

YpaBHeHHS C pas3feNeHHBIMM U pa3lelsOUIMMUCST IIE€PEMEHHBIMU. B Kakux ciydasx
BO3MOXKHO pa3zielieHHe NePEeMEHHBIX ?

.OnHoponnble ypaBHEHUs! 1-ro mopsaxa.Merol MHTETpHpOBaHMS OJHOPOJHBIX yPaBHEHUIL.
.Jlunelinpie ypaBHeHus 1-ro nopsinka. MeTonpl pelieHus: TMHEWHBIX YpaBHEHU.

YpaBHeHus bepHyIM U UX pelIeHue.

.YpaBHEHUs B TONHBIX muddepennuanrax. Kpurepuit u MeTOIBI perieHus.

Onpenenennie muddepeHInaIbHOTO YpaBHEHUS 2-TO TMOPSAIKA, €ro OOIIero M YacTHOTO
PELIeHH, UX TEOMETPUUECKUNA CMBICII.

3agaya Komwm ans ypaBHeHus 2-ro mopsiaka. Teopema CyIIECTBOBAaHUS U €OUHCTBEHHOCTU €€
pelIeHusI.

YpaBHEHHS BBICHIMX IOPSIIKOB, JOIMYCKAIOIIME MOHIKEHUE MOpAaKa. MeToabl HHTErpUpOBaHUS
TaKUX YpaBHEHHUII.

Omnpenenenne JuHEHHOro IU(QepeHIHAIBHOIO YypaBHEHUS N-To Mopsiaka (OTZHOPOIHOIO H
HeopHOpoaHOoro).  OCHOBHbIE ~ CBOWCTBA  YaCTHBIX pELICHWH JMHEHHOr0 OJHOPOIHOIO
ypaBHEHUSI.

IlonsiTue u KpuTepuil JNHHEHHONM 3aBUCMMOCTHM U JIMHEHHOW HE3aBUCUMOCTU CHUCTEMBI
¢ynkuunii. Onpenenurens Bponckoro.

Teopema o cTpyKType OOLIEro pemeHus OJHOPOAHOTO JMHEHHOro ypaBHEHHs (Ha mpuMmepe
ypaBHEHUS 2-TO MOPSIIKA).
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Meron HaxOXIeHHs OOLIEro peHieHUs] OJHOPOAHOrO JIMHEWHOr'O YpaBHEHHUS C MOCTOSHHBIMU
K03 (hpUITHEHTaAMHL.

Teopema o CTpyKType OOLIero pelieHHs JIHHEHHOro HeoTHOopoaHoro auddepeHnansHOro
ypaBHEHUS.

Meron Bapuanyu MPOM3BOJIBHBIX MOCTOSHHBIX HAXOXACHHs OOLIEro peuieHUs HEOAHOPOIAHOTO
JIMHEHHOr0 YPABHEHUS.

Meron HeonpeAeneHHBIX KOI(PQHUIMEHTOB HAaXOKICHUS YaCTHOTO PEIICHUs HEOIHOPOTHOTO
JIMHEHHOr0 YpPaBHEHUSI.

[NonsiTe HOpMaNbHOW cucTeMbl aAu(depeHnnaIbHbIX ypaBHeHul 1-ro mopsiaka. 3agaya Komm
JUISL TAKOW CUCTEMBL. METO/Ibl PEILIEHUS] CUCTEM.

UucioBsie 1 QyHKIIMOHATBHBIC PSJIBL.

ITonsitne umcmoBoro psima, ero cyMmbl. HeoOXOMMMBIH MPHU3HAK CXOTAMOCTH.

CBoiicTBa CXOIAIINXCS PSAIOB.

CpaBHUTENBHBIA TPU3HAK CXOTUMOCTH 3HAKOIMOJIOKUTENBHBIX DPSIOB. DTAaJOHHBIC PAIBL.
[Ipusnak /I'anamOepa. [ Kakux BHJIOB YHCIIOBBIX PsAI0B OH 3 dekTuBeH?

Pagukanpaeiii mpu3Hak Kormm. J[j1s Kakux BUIOB YACTIOBBIX PSIOB OH MTPUMEHSIETCS?
JMurerpanpubii npusHak Komm-Maxiopera. B kakux cirydasix ero cieayer IpUMEHSTh?
Ilpuznak JleliOHMITA CXOOTUMOCTH 3HAKOUEPEAYIOMUXCS psAmoB. Kak mMpoBOguTCS OIeHKA
CYMMBI U OcTaTKa Takoro psjaa? [ToHsTrue aOCOMIOTHON U YCIIOBHOM CXOAUMOCTH.

ITonsTre GYHKIIMOHAIBHOTO psiga W OOJACTH €ro CXOOMMOCTH. PaBHOMEpHas m aOCOTIOTHAS
cxoauMocTh? CBOICTBA PaBHOMEPHO M a0COTIOTHO CXOISIIIAXCS PSIIOB.

ITonsTre crenernoro psaa. Teopema AGers.

WHTepBan w paadyc CXOOUMOCTH CTemeHHOro psaa. CrocoObl HaxOXAEHUS WHTEPBAJIOB
CXOAUMOCTH.

Psaner Tefinopa m MaxkiopeHais qaHHONH (YHKIMH. YCIOBHS pPa3IokeHUS (YHKIHH B P
Teitnopa. Cxema moctpoenus psiaa Teitnopa (Makinopena).

Psmer MaxksiopeHa miisi HEKOTOPBIX 3JIEMEHTApHBIX (YHKIHA, WHTEPBAIBI WX  CXOIUMOCTH.
Hcnonp3oBaHMe TOTOBBIX PA3NOKEHWUH U TONYYEHHUS pas3lIoXKeHHs B pan Makiopena Oonee
CIOXHBIX QyHKIMHA. [[prMeHerre CTeeHHbIX PSIIOB B MPUOIMKEHHBIX BIYNCICHIX.

[lonsitue Tpuronomerpuaeckoro psaga. Gopmynsl Oypre 11 HaXOKISHHUS KO3(PPUIMEHTOB psga
(byHkums mepronuyeckas v 3alaHHAs HA UHTEepBaie [; | ).

Teopemalupuxite 00 yCIoBUsSX pasioxeHus QYHKIUH B psig Dypsbe.

.Dopmyisl Dypbe U YETHBIX U HEYETHBIX (DYHKITHI.

Gopmynel Dypbe I cirydas paslokeHusl (YHKIHH, 33aJlaHHOW B IMPOHM3BOJIHLHOM WHTEpPBAJe
[ U

Paznoxenue B psag Oypre HentepruoAMUECKUX (DYHKITUH.

KommnekcHble uncna u QyHKIHUH.

IToHsiTHE KOMIUIEKCHOTO YKCTa, €eT0 JeHCTBUTENHHOW U MHUMOM YaCTH.

AnreOpanveckasi  ¢gopma  3amuMcH  KOMIUIEKCHOro  ymcia.  Kakue KOMIUIEKCHBIE 4uclia
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Ha3bIBAIOTCS PABHBIMH, KOMIUIEKCHO -COIPSKEHHBIMH?

Apudmernueckne ACHCTBHA HaJ KOMIUIGKCHBIMH UYWCIIAMH, 3allMCaHHBIMH B anreOpanveckou
dhopme.

['eomerpuueckoe NpencTaBicHUE KOMIUIEKCHOTO YHWCIa, KOMIUIEKCHAs IUIOCKOCTh. Momynb u
apryMEHT KOMIUIEKCHOT'O YUCIa.

TpuHOHOMeTpHUECKasi W TMOKa3aTenbHas (opma 3amucu KOMIUIEKCHBIX umcen. [lepexon u3
OJJHOHM ()OPMBI 3aITUCH KOMIUIEKCHOT'O YMCIIa K APYTOM.

Bo3Bezienne B cTenenb U U3BJICUEHHE KOPHSI U3 KOMITIeKcHOro uncia. ®opmyns Myaspa.
[NonsiTre hyHKIIMK KOMIUIEKCHOTO IepeMeHHoro. [Ipenen u HenpepbrIBHOCTh (DYHKIINH.
[okazarenpHasi, JorapupMHuUecKas, TPUTOHOMETPHUYECKHE, TUIIEPOOTUIEeCKUe M OOpaTHbIC
TPUTOHOMETPHUYECKHE (YHKIIMH KOMIUIEKCHOT'O IIEPEMEHHOTO.

HduddepennmpoBanue GyHKINN KOMIUIEKCHOTO IepeMeHHoro. Y cnoBust Komm-Pumana.
CornpsikeHHbBIE TApMOHHYECKHE (PYHKIINH.

[onsiTe aHanuTHYeCKOW (QYHKIIMHM KOMIUIEKCHOTO TepeMeHHOro B obiactu. Heobxomanmele n
JIOCTaTOYHbBIE YCIIOBUS aHATMTUIHOCTH.

l'eomerpuvecknii CcMBICT MOIYJAS W apryMeHTa NPOM3BOMHONW (PYHKIMM KOMILIEKCHOTO
epEMEHHOTO.

[lonsTe uHTErpasa OoT (QYHKIMHM KOMIUIEKCHOI'O IIEPEMEHHOI'0 M €ro OCHOBHBIE CBOMCTBA.
Beruucnenue HHTErpaos.

JMurerpanbHas teopema Komm. MuTerpansHas dopmyna Ko u ee cieacTBusl.
OrnepartmoOHHBIN METOT.

IIpeoOpazoBanue Jlammaca. OpuruHan u ero coiictBa. M3o0paxkenne ¢ynkmun mo Jlammaccy.
Tabmuman300paxxeHnii 1 OPUTHHAIIOB HAOOJIee YaCTO HCITOB3YEMBIX AJIEMEHTAPHBIX (DYHKITHIA.
CBOMCTBO JIMHEMHOCTH, HCIOJIB30BAHUEATSI HAXOXKICHUS M300paKEHHUsT II0 OpUTHHAILY U
Ha000pOT.

CroiictBa muddhepeHITNPOBaHUS H300paXEHUS W OPUTHHAJA,MCIIOIB30BAHUEIIS HAXOXKICHUS
n300pakeHUsT 10 OpPUTHHANY M Hao0O0poT.5.CBOHCTBA WHTETPUPOBAHUS H300paKEHUS W
OpHUTHHaJa. UCTIOIb30BAHUE I HAXOXKACHUS N300paXKEeHHUs 110 OPUTHHAILY U HA00O0POT.
CpoifcTBa 3ama3iplBaHUsI W CMEIIEHMS,UCIIOIB30BAHNUE [UIl HAXOXACHHUS W300pa)KeHUs I10
OpUTHHATY ¥ Ha000pOT.

[lonsitne cBeptkn QyHxuuid. M3o0paxenue ceepTku.lcnonp3oBaHnedOpMYIBICBEPTKH JUIA.
HaXOXACHUSM300pakeHNsl IO OPUTHHAIY M HA000pOT.

CxemMa HaxOXIECHUS YacTHOIO pELIEHHS JMHEHHbIX JuddepeHInanbHbIX  YpaBHEHUH
OIlEPALMOHHBIM METOAOM.

CxeMa HaxOXKAEHHsSI YAaCTHOTO DELIEHUS CHCTEM JWHEHHBIX IuddepeHIranbHbIX YpaBHEHUN
ornepanuoHHbIM MeTonoM. 10.Popmyna/lroamens. ynkunnXasucainga (L -¢pyHkuus) u dupaxa
(T-ynkums)




5. MeToanuyeckue YKa3aHud 10 nmpoueaype ouncHuBaHus
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1.

TectupoBanue

B OJICKTPOHHOM KYPCC CTYACHTHI ITPOXOAAT €KCHCACITIbHOC TCCTUPOBAHUE 110 HpOﬁIICHHI:IM TEMaMm,
IMOCJIC U3YUCHUS TCOPCTUYCCKOTO MaTCpHraia U BbIIIOJTHCHHBIX OLICHOYHBIX MCpOHpHﬂTHﬁ.

Kputepuu oneHKku 3aJaHus:

® 34 KAXOO0C IMMPaBHUJIbHO BBIMIOJIHECHHOC 3a/IaHUEC BBICTABJIAIOTCA TECTOBBIN 6ann,

¢ 34 HCIPABUJIBHO BBINNOJHCHHOC WJIXM HEBBLITIOJITHEHHOC 3a1aHNEC BBICTABJIACTCS 0 6aJ'IJ'IOB;

® A SaI[aHI/Iﬁ C BBI60pOM HCCKOJIbKUX MpaBUIIBHBIX OTBCTOB, 3aI[aHI/II\/'I Ha COOTBECTCTBHC U
YCTAHOBJICHHE MMOCJICAOBATCIBLHOCTH NPEAYCMOTPEHO YaCTUIHOC OLICHUBAHUEC.

bamner 3a CKCHCICIIbHBIC TECTUPOBAHMSA OIIPEACIICHBI B peﬁTI/IHF - IUJIaHE

nas3

B 3-m cemectpe cTyneHTHl BIMONHAIOT 4 /13 Mo BceM paszenaM mporpaMMbl AUCIUIUIMHBL. Y KaKIO0ro CTyACHTa B
rpymre cBoi BapuaHT V13, HOMep BapraHTa COOTBETCTBYET HOPSIIKOBOMY HOMEPY CTYAEHTA B CITUCOYHOM COCTaBE
TPYIIIIHL.

IIpenomaBaTens obecrednBaeT CBOCBPEMEHHOE TTOTYICHHE CTyIeHTaMU BapuanToB M/J13, a Taroke

MIPETOCTABIISICT JICKTPOHHYIO CChUIKY Ha cOopHUK MJ13. Bee /I3 pa3MenieHsl B 3JIEKTPOHHOM KypCe 1o
TCIIUTLTIHE.

NJI3 npoBepseT 1 OLIEHUBAET MPENOIaBaTeNb B JIEKTPOHHOM KypCe.

Pemenve xaxxaoro 3aiaHusi JODKHO OBITH MOAPOOHBIM, C BKIIFOUEHHEM NPOMEKYTOUHBIX PACUETOB, PACCYKICHUH,
MOSICHEHWH, C YKa3aHWEM WCIONb30BaHHBIX MeTomoB W (opmyn. 3a kaxmoe WJI3 BreicTaBisrorcs Oamibl,
MaKCHMAaJbHBII 0a yKa3slBaeTCs B PEUTHHT-TIIAHE.

Kpurtepun oueHKH 01HOI0 3a1aHMA:
3azaHue cunTaeTCs 3aYTEHHBIM, €CJIM BBIIOJIHEHO 00JjIee TI0JIOBHHBI 3aJaHUN
Ecnu 3ananue He 3auTeHo, paboTa BO3BpaIaeTcsi CTyCHTY Ha 10paboTKYy.

CTy,Z[eHTBI MOTr'yT UCHIPABJIATH HCBCPHO PCHICHHBIC 3aJlaHUA U CAaBaTh Ha TOBTOPHYIO IIPOBEPKY. HpeHO,[[aBaTeJ'II)
MOXKET Yy4CCTb UCIPABJICHUA U ,Z[O6aBI/ITL OaIBl K npeabIAYIIUM

DK3aMeH

DK3aMeH OCYIICCTBJIACTCA B COOTBCTCTBUU C Ilonoxxenuem o MPOBCACHHUU TCKYIICT'O KOHTPOJIA U
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npoMexxyTouHoi arrectauuu TIIY Ha sk3ameHe cTyIeHTY BBILIAIOTCS OMIIETHI, BKIIIOYAIOIIUE TEOPETHYCCKHE
BOITPOCHI U MPaKTHUYeCKUe 3a1anus. [IpenonaBaTenb, MpoBepuB paboTy, B X0/ YCTHOM Oecebl CO CTYACHTOM MOXET
3aJ1aBaTh BOIIPOCHI TI0 CAMOMY OMJIETY, a TAK)Ke JOMOTHUTEIBHBIC BOIPOCHI 110 TEOPHH U MpaKTHKE. B uTore cTymeHT
HaOWpaer UTOroBbIN Oa 3a HKk3aMeH, MakcuMaibHO 40 6amnoB. OleHKa 3a JUCHUILTHHY (popMHUpyeTcs KaK HTOroBas
3a paboTy B CEMECTPE M 3K3aMEH B COOTBETCTBHE C TIPUHSATOM LIKAJION OICHUBAHMSI.

DK3aMeHaIMOHHBINA OmieT ayst ctyaeHToB K3® coctout u3 2 TeopeTuueckux Borpoca u 7 3aaad.

Jl1st CTYZCHTOB, CIAIOIIMX dK3aMeH B OHJIaiH-pexxumMe (depe3 MutepHer Ha caiite UHD0), Ouner coctout
u3 20 3agaHuil U BKJIIOYAET B ce0s 3a/1aHMs CICAYIONIMX TUIIOB: 3aJaHuUs Ha BHIOOP €IMHCTBEHHOTO OTBETA;
3aJIlaHUs Ha BBIOOP MHOKECTBEHHBIX OTBETOB; 3aJaHHs Ha YCTAHOBJICHHE MMOCIICIOBATEIILHOCTH, 3aaHMsI Ha
YCTAHOBJIEHHE COOTBETCTBUS; 3a/IaHUS JUISI KPATKOTO OTBETA.

CTy}IeHTBI, HC CaaBIIMEC DK3aMCH B CECCHUOHHBIN MEpuoJ, MOr'yT 1nepecaaTsb €ro B ri€puoabl JUKBU AN
3aJJ0JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOLIEH IPOLIEAYPOH.

Pe3y.]'H)TaTBI HpOMe)KYTOqHOﬁ aTrTecranuu O(i)OpMJ'IS[IOTCS[ B€AOMOCTBIO U BHOCATCS B 3aquHon KHI/I)KKy
o0ydJaromerocs.




	aa11f028682141ce9f11a5e1ebab661166b0f454fe7b9d192ef35b6bda341f53.pdf
	74dee4cfacc54c93789e8d1aeb8214ec28d1cce6c9e46a6a934a2505ad3f4192.pdf

