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1. Poan JUCHHUILIMHBI «MaTemMaTHKa 3» B (l)OpMHpOBaHHI/I KOMIIeTeHI M it BBIITYCKHHUKA:

- Cocrapisiione pe3yIbTaTOB 0CBOEHHS (€CKPHITOPLI
JneMenT . Kon HHauKaTopbl JOCTHKeHHsI KOMIeTeHIUIi 1e pesy . (meckp P
o0pa3zoBaTeIbHOI KOMIeTeHIHii)
Cemectp KOMITeTeHIINI HanmeHoBaHHe KOMITETeHIIHN
TPOrpaMMsbl (AMCHUILIHHA, Kon HaumMeHOBaHHe HHAMKATOPA
Kon HanmeHoBaHue
npakruka, FHA) HHIUKATOpa JI0CTH/KEHUS
Brageer  ombITOM — IpPUMEHEHHS ~— 3aKOHOB
YK(V)- €CTECTBEHHBIX HayK U MaTEeMAaTHYECKHUX METOJI0B
Cnocoben OCYIECTBIATH .
M 1.1B1 M MOZIEJIEH [l pelIeH s 3a/1a4 TEOPETUIECKOro U
MOMCK, KPUTHYECKHH aHaIu3 U
on (1) A HPHUKIAJHOI0 XapaKTepa
HTE3 nHdopMaLu HaJU3UPYeT 3ajady, BBIIEIAT ee
YK(Y)-1 P > | LYK(Y)-1.1 py Y, YK(VY)- YMeer pemarth 3agayd  TEOPETHYECKOrO U
MIPHMEHSTh CHCTEMHBIH MOAXON 6a30BbI€ COCTaBIIAIOLIIE
1.1V1 MPUKJIAJHOT O XapaKTepa
JUISL  PeLIeHUs] OCTAaBJIEHHBIX
3HaeT  3aKOHBl  ©CTECTBEHHBIX  HayK U
3a1a4
VYK(VY)-1.131 | maremaTnueckue METO/IbI TEOPETUYECKOTO
XapakTepa
Bnaneer MaTeMaTH4eCKUM anmnapaTom
KOMIUIEKCHOTO U ONEPalHOHHOI0 HCYHCICHHUS,
OTIK(Y) mubdepeHnnanbHBIMUE  YPABHEHUAMU U PSIaMH
Cnocoben HPHMEHSTh L1B3 UL IPOBEICHHUS TEOPETUYECKOr0 HCCIICJOBAHUS H
MaremaTtuka 3 3 €CTEeCTBEHHOHAYYHbIE u ) MOJIETMPOBaHUs (U3HYECKHX M  XMMHYECKHX
OOLIEHH)XEHEPHBIE 3HAHU, IPOLIECCOB U SIBJICHHUI, a TaKKe, ANS PEIICHHS
METOJIBI MaTeMaTHYECKOTO IpoQecCHOHAIBHBIX 3a/1a4
aHanu3a U MOJCIUPOBAHHA B Vwmeer pemath OOBIKHOBEHHBIE
HMH)KEHEPHOH nestensHoctd, | W.OIK(Y) TIpUMEHACT 3HAHHMA MaTCMATHKH B muddepeHnnanbHble YPaBHEHHS M MX CHCTEMBL
OIIK(Y)-1 PH ’ ) HHKCHEPHOI MPaKTHUKE npu | OIIK(Y)- P yp ’
CBsI3aHHOH ¢ mpoekTHpoBaHuem | 1.1 OPUMEHATh  ammapaT  TapMOHHYECKOTO0 U
MOJIEIUPOBAaHUU 1.1Y2
u KOHCTPYHUPOBAHHEM, KOMILIEKCHOTO aHaJM3a pu peleHnn
TEXHONOTHSMH  IPOH3BOACTBA CTaHAApPTHBIX 33/1a4
ONTOTEXHUKH, ONTHYECKHUX U
OITUKO-3JIEKTPOHHBIX TPHOOPOB 3HaeT OCHOBHBIEC ONPEENCHHS U TOHATHS TEOPHU
U KOMIIJIEKCOB OIIK(Y)- b depeHnnanbHbIX ypaBHEHUH, pAT0B, QyHKINH
1.133 KOMIUICKCHOI'O TI€PEMEHHOr0 U OIEPALOHHOTO
HCUUCTICHUS

2. IToka3zaTeau ¥ MeTOALI OLEHUBAHUSA

IlnanupyemMble pe3y/IbTaThl 00y4eHHUs N0 JUCIHMILIHHE

Koa unankaropa

HaumeHoBaHMe pa3jieia JMCHUILIMHBI

MeToabl OLleHUBAHUS

Kopn HaunmeHnoBaHnue JTOCTHKEHUS (oueHOYHBIE
KOHTPOJHPYeMOii MeponpusITHs)
KOMIIETEHIIHH
(nJm ee yacTH)
P 1 Braneer MYK(Y)-1.1 1. O6bikHOBeHHBIE U DEpeHIMaTbHbIE ypaBHEHHUS Konrponbhast pabora

MCTOAaMH PCIICHUA OOBIKHOBEHHBIX ,Z[I/Iq)q)epeHIII/IaHBHBIX
ypaBHeHI/Iﬁ 1-ro u BEICIIETO HOPAAKOB U CUCTEM

H.OMK(Y)-1.1./

MEPBOro MOpsAKa

2. OObIKHOBEHHBIE AH(PepeHIInaTbHBIE YPaBHEHUS

1591}

TectupoBanue —




i hepeHINaTbHBIX YpaBHEHHH, H.OIK(Y)-2.1 BBICIINX TIOPSIIKOB M CHCTEMBI OOBIKHOBEHHBIX HE3aBHUCHMBII
METOJIaMHM HCCIIEIIOBAaHHS CXOIMMOCTH PSJOB, Pa3IOKEHUS i depeHnnanbHbIX ypaBHEHUH koHTpOoab [JOKO
(GyHKIMHA B CTENEHHBIE W TPUTOHOMETPUYECKHE  PSIIb; 3. Yucnossle psiasl
MeropamMu T hepeHIHaIbHOI0 U UHTETPAIbHOI0 UCUUCTIECHHS 4. OyHKUINOHAIIBHBIE PS/IBL.
byHKIUH KOMIUIEKCHOT' O NIepeMEHHOr 0;0CHOBHBIMHU 5. Pser @ypoe
MIPWIOKEHUSIMA TEOPUH BBIYETOB; METOJAMH OIEPAIIHOHHOTO 7. Psiipl B KOMIUIEKCHOH 001acTH.
WCUMCIICHUSI pElICHUs] OOBIKHOBEHHBIX (D (hepeHINaIbHBIX 8. Teopust BEIYETOB U €€ TPHIIOKEHHS
YPaBHEHUH U UX CHCTEM 9. IIpeobpazoBanue Jlamraca. OnepaOHHBII METO
penienust qudepeHInanbHbIX YpaBHEHUH

PA2 | Ymeer 1. O6rikHOBeHHBIE MU bEpeHIManbHbIE YPABHEHHS Kontponshas pabora
OIIPEJIeIATh THUIl, HAXOAWUTH OO0Illee W 4YacTHOE pelIeHHe TIEPBOro MOPSKA Nas.
muddepeHIManbHbBIX  yYpaBHEHWH ~ HMCUCTEM  JIMHEWHBIX 2. OBbIKHOBEHHBIE AU((BepeHIHAIbHbIC yPABHEHHS TectupoBanue —
i depeHInanbHBIX ypaBHEHUH c MOCTOSIHHBIMU BBICLLIX [IOPS/AKOB M CHCTEMbI OOBIKHOBEHHBIX HE3aBHCUMBIH
KO3 PHUIIMEHTAMH; UCCIIEI0BATh HA  CXOIUMOCTh  YHCIIOBBIE b depeHIHaTbHBIX YPABHEHH koHTpOs LJOKO
PAIBIHAXOIUTH ~ HMHTEPBAIBl  CXOAMMOCTH  cTeneHHbix | U.YK(Y)-1.1 3. UncioBbIe psbI
Ps/I0B; pasnaratk ¢ysxiu B paxn Teiinopa u @ypbe;BBITOIHATH WOTK(Y)-11. / 4. OYHKIMOHAIBHBIE PAIBL.
AeliCTBMA  C  KOMIUICKCHBIMM ~ YMCIAMH M QYHKUMAME] |y ONK(Y)-2.1 5. Psumst Dypbe
I epeHIIpoBaTh U UHTEIPUPOBATh (PYHKIUH KOMIUIEKCHOTO 7. Psifibl B KOMILIEKCHOM 06IaCTH.
IepeMeHHoro;pasiaratb (QyHKIMM B pax JlopaHa;pUMEHSTH 8. TeopHs BHIYETOB 1 ¢& MPHIOKCHHS
TEOPHIO BBIYETOB [UI HAXOXKICHHS HHTErPaJiOB;HAXOIHUTh 9. IpeoGpazosanue Jlammaca. OneparoHHbI METO
n300paXkeHHe 110 OPUTHHAILY ¥ OPUTHHAI 10 H300paXKEHHMIO; perennst ubepeHIHATEHBIX YPABHCHHI
pemrath 3amady Komm s muddepeHunanbHBIX ypaBHEHHH M
CHCTEM C IIOMOIIBIO ONEPALIOHHOT O HCYHCIICHUS

PJ13 | 3naer 1. O6bIkHOBeHHBIE MM DepeHIMATbHBIE ypABHEHHS KoutponbHas padora
knaccudukanmo nuddepeHnanbHpIX ypaBHEHHUH, OCHOBHBIC TepBOro MOpPSKA 3.
MeToAbl pemeHns IudepeHnnanbHbIX YPaBHEHHH TEPBOrO M 2. OGBIKHOBEHHbIE [U((epeHIHAIbHbIC YPAaBHEHUS TectupoBanue —
BBICILIMX MOPSAAKOB U CHCTEM T (epeHInaabHBIX ypaBHEHHH; BBICIIIX TIOPSIKOB U CHCTEMBI OOBIKHOBEHHBIX HE3aBUCUMBIH
OCHOBHBIE TOHSITUS TEOPUH HHUCIOBBIX W (YHKIMOHANBHBIX | MYK(Y)-1.1 Jb(epeHIHATEHBIX YPABHCHHI koHTpOos LJOKO

PpAI0B; pAnsl Telnopa,MakiopeHa, Dypbe;IOHATUS
KOMIUIEKCHBIX 4YHCEJ, OCHOBHBIX (PYHKIMII KOMIIIEKCHOTO
MEPEMEHHOTO0 W WX CBOHWCTBA; JudQepeHrmpoBaHne ¢
HUHTETPUPOBaHNE (YHKIUA  KOMIUIEKCHOTO  EPEMEHHOro;
noHsATHA psga JlopaHa, OCOOBIX TOYEK, BBIYETOB; IIOHSATHE
npeoOpa3oBanus Jlamuiaca n €ro OCHOBHBIE CBOHCTBA; OCHOBHBIC
TIPYIIOKEHNUS OTIEPALMOHHOTO UCUUCITCHUS

H.OMK(Y)-1.1./
H.OMIK(Y)-2.1

3. YucnoBsie psapl

4. OyHKINOHAIIBHBIE PS/IBI.

5. Psapnp1 @ypee

7. Panpl B KOMIUIEKCHOI 00IaCTH.

8. Teopusi BBIYETOB U €€ MPHUIIOKCHHUS

9. IIpeobpazoBanue Jlamnaca. OnepannOHHBINA METO
pemrenns mudQepeHNnaANTBHBIX ypaBHEHIH

3. IlIkajaa oneHuBaHusa




[Topsimok opraHu3aliii OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PErNIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIICHUBaHUS PE3yIbTaTOB 00ydeHUs] B TOMCKOM MOJIUTEXHUYECKOM yHHBepcuteTe (Cuctema oneHUBaHHA)» (B JCHCTBYIOIIEH peaaKiuu).
Hcnonp3yercst OamIbHO-PEUTHHIOBAasE CHCTEMa OIIGHWBAHUS pe3yabTaroB oOydeHus. MToroBas omeHka (TpaAWLMOHHAS W JIMTEpHAs) MO BHUAAM
yuebHol nestenbHOCTH (M3ydenue aucuumuind, YHWPC, HUPC, xypcoBoe mNpoeKTUpOBaHME, IMPAKTHKH) OIpEeNseTcs CyMMOH OajuioB 1O
pe3ynbTaTaM TEKYIIETro KOHTPOJIA U TPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTUHroBas olieHka - Makcumym 100 6amioB).

Pacnpez[eneHHe OCHOBHBIX H JOIOJHHUTCIBHBIX O0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYHICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTecranmuu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaSI mKajaa aj1sd OTACIIbHBIX OIICHOYHBIX MepOHpI/IflTI/Iﬁ BXOAHOTI'O U TCKYIICTO KOHTPOJIA

% BBINOJHEHUS
3a1aHusl

CooTBeTcTBHE

TpallMIIMOHHOﬁ OIICHKE

Omnpenenenue OLEHKH

90%+100% «OTtnuyHO» OTnuyHOE MOHUMAaHKE TIpeIMEeTa, BCECTOPOHHUE 3HAHUA, OTIIMYHBIE YMEHHUS U BJIAJICHUE ONBITOM MPaKTHYECKON AEATETbHOCTH,
HEoOXOIMMBIE Pe3yNIbTaThl 00yueHus1 c(hOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJIIMYECTBOM 0aJlIoB, OJIM3KUM K MAaKCUMAIILHOMY

70% - 89% «Xopomio» JloctaTouHO NOTHOE TOHUMAaHUE MPEIMETa, XOPOIKE 3HAHUS, YMEHHS M OTIBIT IPAaKTHYECKON JISITeNbHOCTH, HEOOX OJJUMbIE PE3YIbTAThI
00y4eHus cOpMHUPOBaHbI, KAYECTBO HU OJTHOTO M3 HUX HE OI[CHEHO MUHHMAJIbHBIM KOJIMUECTBOM 0ajlsioB

55% - 69% «Y IOBILY [Ipuemiemoe noHMMaHue NpeaMeTa, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHUS U ONBIT IPAKTUYECKOH NesTeNbHOCTH, HEOOX OAUMBIE Pe3yIIbTaThI

00yueHus copMHUPOBaHbI, KaUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0ajjIoB

0% - 54%

«Heynosn.»

Pe3ynbTaThl 00y4eHHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHMAM

[lIxana yist OEHOYHBIX MEPONIPUSITUI FK3aMEHa

% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
3a/1aHUii IK3aMeHa a1 Tpa}munom{oﬁ OLICHKE OHpez[eﬂeHne OHEHKH

90%+100% 18 +20 «OTIUYHO» OTnryHOE NOHMMaHME NPEMETa, BCECTOPOHHUE 3HAHUS, OTIMYHbIE YMEHHUS U BJIaJCHUE ONBITOM NPAKTHUECKOM JeATeIbHOCTH,
HEeo0XOUMbIe Pe3yIbTaThl 00y4eHHs! c)OPMHUPOBAHBI, HX KAYECTBO OL[EHEHO KOINYECTBOM 0aJlIoB, OJM3KUM K MAKCHMAJIbHOMY

70% - 89% 14+17 «XoporIo» JlocTaTouHO MOTHOE MOHMMAaHHUE IIPEMETa, XOPOIIHe 3HAHNS, YMEHUS U OTIBIT MIPAKTUIECKOH NesITeIbHOCTH, HEOOX OAMEIe
pe3ynbTaTel 00y4eHHs chOPMHUPOBAHBI, KAUYECTBO HU OHOTO U3 HUX HE OL[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaioB

55% - 69% 11+13 «Y IOBIL.» [TpremieMoe MOHUMaHHUE TPEAMETA, YIOBIECTBOPUTEIBHBIEC 3HAHIS, YMEHUS U OIBIT TIPAKTHUECKON AESITEIIbHOCTH, HEOOX OUMBIE
[pe3ynbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHMMAJIbHBIM KOJTMYECTBOM OalIoB

0% - 54% 0+10 «Heynou.» PesyneTaThl 00ydeHus: He COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHMSIM

4. TlepeyeHb TMIOBBIX 3aJaHUIT

OueHoYHbIE
MEPONpPHUATHS

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHHU

KoHnTponsH




OueHnovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MepOonpHsTHS

ast pabora
BapuaHT N2 1

KoHTpoabHas paboTta no teme«AuddepeHumanbHble ypaBHeHUAa 1 —ro nopagka»
1. Onpepenutb TMN U HaUTK 06w Me pelueHnA AaHHbIX YPaBHEHWUIA:

1. (y+yInx)dx— (x—xy)dy =O0.

2 Y+ 2X y= 2x2
1+ x2 1+ x2
2
3. (xy2 + ydx+ (xy - X )dy = 0.
y2 y3

2. HaiiTh yacTHbIE pelieHusl YPaBHEHUIi:

4, xy'—y:xtg(¥j, y(@) =1.

5. eYdx=(@y-xeY)dy, y(-1)=0.

KoHTponbHaA pabota no Teme «AuddepeHumnanbHbie ypaBHEeHUA BbiCLLIEro NOPAAKA U cuctembl AY»
) Onpegenutb TMN M HaUTK obLMe peleHUA JaHHbIX YPaBHEHUIA:

1) Yy'=Yy+x

14 ’ ex
2) Y -2+y=—.
X
1) Pemmnts 3anauy Komm:

1) yy'+(y)=0.yQ)=Ly@®=1




OIIeHO'-lH])le le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

MeponpHsITHS

2) Y-y =e*+2x. y(0)=1 y'(0)=1.

3) ¢ dt x(0) = 1; y(0) = 1.

YucaoBble U QYHKIMOHAIbHbIE PAIbI

l. HccnenoBaTh Ha CXOAUMOCTD PAJIBIL:

o ® 2 o Nl 1
1 1 2 (n+12 , 3lzn.(n+1).’
Sn+1-cos’na (n+2)23" o (2n)!
=(n-1Y)" (-D)"n
4, ,
nzl(Bn+2j nzl n®+5

1. HaﬁTI/I MHTEPBaJ CXOIUMOCTH PsJIa, I/ICCJ‘IC,I[OBaTB psII Ha KOHI[AX MHTEpPBAJIA:
0. "x*" 2 3" (n+3)*
n=1 n n=1 (X+ 5)

1. Pa3znoxuth B psan Teitopa, B OKpEeCTHOCTH TOUYKH Xo, GyHKIHIO T(X):
1) y=Inx, Xxp=1. 2) y=x2-sin5x, Xp=0

3)y=; Xg =0, 4)y=i Xp =-1.

1+ x—12x2 Ux




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

1.

2.

VI.

VII.

V1.

KontposbsHas padora Ne3 mo teMe «®yHKIUHM KOMILUIEKCHOT0 ePeMEHHOI0»
BAPUAHT Nel

a) HaiiTu Bce 3HAUCHUS KOPHS: 3-2. PesynbraT BBIYMCIICHUI IPEICTABUTH B ajredpandeckoi Gopme.

6) [pexcrasuts B anreGpandeckoil popme: (—1—i)* .

. : 2
a) Haiiti K03 PUIMEHT pacTsHKEHHs W yroil MOBOPOTa B ToUke Zy = 1—1 mpu otobpaxennn o = Z

6) TIpoBepuTh YHKIMIO HA AHATMTHYHOCTD: ® = (Z )% Z.

Haiitn amamuruueckyro ¢ynkumio f(Z) =U +iV no wussectHoii  neiicTBurenshoii wactu u smavenmio f(Z,):
U(xy) = x3=3xy%  f(i)=-i.
BbIUUCIUTE HHTErpalr: IZZ Imzdz, rae L - orpesok npsivoit or toukn z; =0, g0 Toukn z, =1-2i.

L

dz .
BbI4MCIINTE HHTErpA: j 3 5 » THe L Z|Z - 2I| =1.
L z

(z - 2i)

Konumponwvnaa paboma Ne3 no meme «Komnnekchnote paovt. Boruemor»
BAPHUAHT Nel
Z
(z-1)(z® +22-3)
© cos(in) - (z+i+1)"

Haiitu n OCTPOUTH 001acTh CXOANMOCTH psaa: : /

n=1(z+i+1)" nZo(2n+i)(4+3i)"

Pasnoxuts pyHKIHIO f ( z ) = B psn Jlopana ¢ nentpom B Z() = 18 kombue | z-1 |> 4.




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

3.

Beraucnurs CJIICAYIOIINEC UHTCTPAJIbL:

zdz exp(1/ z)+1OI T cosaxdx
A) —~ 5 B I Z Z o I 5
-2-4 € +€ I2j=2 o XT+4X+5

KonTtpoasnast pa6ora Ne3 no reme «OnepanuoHHoe MCUHCIEHUE.»
BAPUAHT Nel

1. Peumrs muddepenimansHoe ypapenne X' +3X = e , €CIH X(O) =0.

2. C nomorsto Gpopmyinsl [lroaMens HAUTH pellieHue ypaBHEHHS
X''=arctgt,

YJIOBJIETBOPSIOIIEE HAYAIBHBIM yCIOBUAM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pemmts cucteMy ypaBHEHHI Yix—y = gtz X(O) = y(O) =0.




OueHovHbIE
MEepONpHUSATHS

Hpumepm THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

W3,

IlpnMep BapuaHTa MHAWBUIYAJILHBIX 32JIaHUN.




OueHovHbIE
MepONpPUATHS

IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aaH it

JluddepenunantHeie YpagHEHUA W CHCTEME

1. Haiirn ofipe peliedns ypaBHeHUI NepBOro NopafiKa

Py 1
) y-2=—>"
)y z  sin(y/z)
2) o +ycosr=cosr

) ¥ +y=2yy.
—x? dr
T
Es cossy

5) (322 + bzy®) dr + (62y + 4y’ dy = 0.
6) 24yt +dy—z)y =L

2. Hafirn wacTHELe pelueHus ¥pasHeHI

1) ViT+ Lde =z ydy, (1) =0
2) (z—y)de+iz+y)dy =10, y(l) =1
3) oy — 2y =20t y(l)=10.
4) g ey =(1+a)e o, y(0) =1

3. HaitTu peuenns ypasHeHuit BrCLIer0 NOPAAKA

. (0) =10
1 2...'.’=-'2_1_ 2.-.l= (] y 1-
) ey =y VY=Y g1
3y costz = 1. )y +4¢' = cosz.
5) ¥+ Sl 6) y" + 2y + - p—
WYY cos? ¥ yrayTy=te T
Ny +2% +y =122 - 10)e™. 8) o' = 3y’ = 2sindz — cos dz.

) 4" — Ay 4+ 5y — 2y = (16 = 12z)e % 10) o™ + 3" + 29 =1 -2
)2y 4oy +y =10, 12) 2 4" — 6y = 12Inx.,

13) &+ 2 + 51 = =8¢ sin 24, r(0) =2, z(0) =6
14) & — 62 + 25z = 9sindl — 24 cos 4t () =2, &0) = -2
4. Haltrn pelenus QuHellHEX CHCTeM

0 &= -8z + dy 2)]i=[iz+5y z(0) =0
p=3r—dy IEII'=_~T+2?J" y(0) =L

G B i = b 9
3 & :u 2y‘ 4)]:, [>1+-1y+¢'l
g=2z+y | o=—z+10y-1




OueHnovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MeponpHsITHS

Yucaonlie 1 QYHKIHOHAJIbHBIE PSUIBI
1.UccnenoBaTe Ha CXOMMOCTB 3HAKOTIOJIOKUTEIBHBIC PSAIBL:

2 (2n-1)? © 5 3

K nzl(Sn2 +1)-Jn 2 ngltg N2n+7
n') w[“_—lj”.i

)Z 4) El =)

2. HccnenoBath Ha CXOUMOCTD SHAKOYCPCAYIOIIHECH PAAbIL:

\/5n +3n—

7nd+4

2 z( 1) mZH( j

n3n 2

1) Z( 1) 2) Z( 1)"

ng.2
3) Z( 1)”w




OueHovHbIE
MEPONpPHUATHS
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3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) i%””(x—s)“ 2) 3 (<1)"n22" X"
n=1

n+1 n=1

4. Pasnoxuts B psax Teiinopa no crenensvm (X — Xg) dyHxumm:

1) y=2;, Xg =2 2) y=(1+x)e™, x,=0
X®+4xX+7
arctgx® 3
3)y=5—3 Xp =0, 4) y=In(x+2)" x5=1.
X

5. Mcnone3ys pa3nokeHne MOABIHTETPAIbHON (DYHKIIMHM B CTETICHHOW P, BEIYUCIUTh UHTETPAIIBI ¢ TOYHOCTHIO
He menee 0,01:

1/8 1
1 | 1—x3 dx 2) J'sinx3dx
0 0

KomiLiekcHbIe YncIa U QYHKIUK
1. laubl uncna Zg = —2\/§+ 21, 2, =2-6l.

BHINONHUTH AeHCTBUS B anredpandeckoit Gopme:
4
1) 32y +52,, 2) z;-17,, 3) —.
Z7
2. Jlausl uncna Zg = 3\/§+3i, 2, =—1+4i, 23 =2 -4i.

HOCTpOI/ITB YHCla Ha KOMIUIEKCHOM IJIOCKOCTH H NEpCBECTHU B TPUTOHOMCETPHUYCCKYIHO U ITOKA3ATCIBbHYIO (1)OpMy
3anucu. BEIIOIHUTH YKa3aHHBIC JEeNCTBHUS B MOKa3aTeIbHOM (bopMe, PE3YJIbTAaThl NPCACTABUTL B aﬂre6pa1/1quK0171 n B
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roKasarejabHoOi (hopMme.

1) ()% 2) Yz, 3 22

22+Z3
3. Hambt uncna 2y = —1—1, 2z, =2+3i.

Boruncnuth 3HaueHus QyHKIUI:

1) Inz, 2)e”2, 3) cosz,.

Pe3ynbrathel mpencTaBuTh B anredpandeckoi Gpopme.
4. OnpenenuTh U IOCTPOUTH HA KOMIUIEKCHOM TUIOCKOCTH CEMEWCTBA JIMHUM, 3a/TaHHBIX YPABHEHUSIMH:

D|ﬂ=—9—, 2) |z|=Csin(arg z).
arg z

5. HaiiTit MOZy/ b 1 apryMeHT mpon3BogHoit gyukimu W = f (Z) B TOUKE Z = Z:

f(z)=(1+4i)e™,  z5=1+i

6. BoruncnuTh UHTETpabl:

1)jE

(L)\/? 20e L:{ |Z|:\/§, Rez>0 };

2) J.(ReZ+ImZ)dZ, 20e L:ompesox [0,1+ 2i].
(L)

7. BeruucnuTh, UCHOb3Ys MHTErpanbHyto hopmyny Komm:




OIIeHO'-lH])le le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

MeponpusTUs
1) |z|=0,5;

2% — 7
| 5—=dz, 20e L:42) |z+1[=1;
22(z+1)2
(L 3) |2]=2.

OnepanuoHHbIH MeTO
1. Haiitu n3o0paskeHust Cleayromux QyHKIIHi:

el _ ebt
1) f(t)=cos™. 2) ()= "
2. Haiitn opuruHaiel GyHKIWN TI0 33aHHBIM U300paKCHHSIM
1 p2
DFEP=——F—— 2 FPT————.
(P+1)%(p+3) (p?+4)(p* +9)
3. Haiitu pemenue 3amaun Kot oneparmoHHBIM METOJIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x =12, x(0)=0, x'(0)=0.

3 x"—4x+3x=5*"  x(0)=0, x'(0)=0.

4. Pemuth ypaBHEeHHUsI, UCTIOJNIB3YS hopmyny roamens:

0, t<1,
-2, 1<t<2,
X"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

5. Haiitn peUICHUEC CUCTEM OIICPAITUOHHBIM MCTOIOM:

n X'=6x+2y x(0)=-1, 2 X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MEpPONPHATHS
TectupoBa | Bonpocsr:
HUE — 1. JlaHbl KOMIUIEKCHBIEC YUCIIA
HE3aBUCUM Z =1+2i u Z,= 3
Bl - =
KOHTPOJTb (3mech Z; M Z, - KOMIUIEKCHO CONPSDKEHHBIE YUCIIA)
IIOKO YcTaHOBUTE COOTBETCTBUE
(PT5u JICUCTBUE HAJl YUCIaAMM:
PT6) 1. 2z,+3z,
2. 1,1,
3. z,-7,
z
4. 5.2
Zl
2
5. (2)
pe3ynbTaT AEUCTBUS HAJl YUCIIaAMU
1. 3i-6
2. 4i-3
3. 2-5i
4, —6-3i
5. 6+3i
2.JlaHbl KOMILJIEKCHBIC YHCTIA
T
i
_ 4
z,=2e
i
— 6
z,=1e

a) ImaBHOE 3HaYeHNE apryMeHTa Npou3BeeHus Z1 * Zyp paBHO

Z
0) [MaBHOE 3HAYEHHE apTyMEHTa OTHOIICHHS — paBHO
ZZ
(Ot1BeTHI 1aTh B rpajycax)
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3.V CTaHOBUTE COOTBETCTBHE
O yHKIUSA

1. 2exp 1+i5—7[j

2. 2exp|1+i—

p[1+iZ j

3. 2expl1-iZ
p Gj

4. 2exp 1+i£j
3

ok e

3Ha4YeHHe PYHKIINU

. e(1++/3+i)

e(i—+/3)
e(v/3-i-1)
e(~/3 i)

4.

Haiitu k03 QuuneHT pacTsiKeHus U yro noBopora B Touke Zg = |

pu oTobpaxenun | (Z) = Z4 +Inz

HpH BBOJIC SHA"CHHA k 3HaA4YCHUA KOpHeﬁ KBaApAaTHBIX OKPYI'JIATH 10

JCCATBIX.
3HayeHMA yrija IoBOpoTa BBOAWUTH B I'paaycax

BBectn nBa uncia
k =
o=

5.

BbI4ucinTs uHTErpa J (Rez+Jmz)dz (L)-

(L) npsimMast JIMHHUS,
, T

z,=0
COAMHAOIIAA TOYKHU )51

z,=1+2i

Bsectn JABa 4YucClia
X =




OueHovHbIE
MEepONpHUSATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

OtBeT noTy4uTh B BUIe KOMIUIEKCHOTO unciaa X+ 1Y

JlpoOHBbIe 3HAYEHUS BBOJIUTH B BUJIE HECOKPATUMOW Jpoou

419,-712

6.

Breruucnuts unTerpan, ucnoibsiys hopmyny Komm

§ dz

2
z+2il=22° T4

KoHTyp 00X0aUTCsI B MOJIOKUTEILHOM HaIllPaBJICHUU.

g s~ whE

—l2
-
wl?2
il 2
-1/2

7

Bri6epuTte Bce GyHKIIUM, KOTOPBIE MOTYT Int
CITY)KUTh OpPUTHHAJIAMHA A —

m O O
Q
)
()
—+
(@]
—t+

M
|
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YcTanoBUTE COOTBETCTBUE OPUIMHATIOB U 2 4 p
U300paXKeHuit 1. F ( p) = + 5
; p+3 p°+4
A f(t)=2e" +4cos 2t 5 8
ol A 2. F(p)= +—
B. f(t)=3e" +4sin2t p+3 p?-4
c. f(t)=2e"% +4sh2t 4 4p
3t 3. F(p)= Y
D. f(t)=4e™ —4ch2t p-3 p -4
3 8
4. F(p)= +—
p-3 p°+4
9.
Bribepute yCIOBHO —CXOMNSMIIMHCS —PAN, HCIONB3Ys HPH3HAK o0 (_1)n+1 .n2
Jleiibuuna 1. >
n=1 (3n+2)
5 § ( 1)n+1 n
S (n+D)!
3 § ( 1)n+1 n
C a1 3n+2
4 00 (_1)n+1
C D1 3n+2

10.
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; 1. f(x):ix——x2+lx3+
Pa3okuth QyHKIHIO (1 N X) (X B 2) B Pl 2 4
3
MaKHOPCHa. 2. f (X) = —+Z X +§ X2 +E X3 +
11
f(X)=—=+>x—=x+—=x+
3. T(X) >t 5
11.
Hurepsan (1;3) sSBIseTcs HHTEPBAIOM CXOIAUMOCTH PSI0B o0 "
1. >.n(x-2)
n=1
0 X — 2 n
2. Z ( )
n=1 N
Z (x-3)"
3. Z ( )
n=1 N
4. Y (x+1)"
n=1

12.YcraHoBUTE COOTBETCTBUE
hyHKIIS

e’ o
Oy

CYHICCTBECHHO 0co0ast Touka
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(1+zj
In| =——
f(z)=— 2t/ 2=0

METOAOM

2°(z + 4i)
. (Z+1+4i ,
f(z)=sin _ z=-4i
zZ+4
1
e z—-1
f(z)=— z=i
(z°+D(z-1)
z=1
z=4i
z=-i
13
1 a= __ i
Oynximro W = — pasnoxuiy B OKPECTHOCTH TOYKU Zo = —1 B CTEIICHHOMN ST a=__ 1
= _
a,+a(z+i)+a,(z+i) +a,(z+i)+... =l
VYkaxute ko3 OUIMEHTH pa3IoKeHus do; 81; d2; 83
(mpoOHbIE OTBETHI BBOAMTE OOBIKHOBEHHOI HECOKPATUMOM IPOOBI0 O3 IPo0esioB, ecitn KodPdUInueHT
MHHUMBIH, | — TIEPBBIH MHOXKUTEID)
14.
16.Pemnts 3ana4ay Kommm onepanuoHHbIM . 2 ( _3t t 3
X(t) =3 e -1 —é-e

X'+3x'=e", x(0)=0, x'(0)=-1

OrtBeT:

15.
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Bribepure cxonsmuiics psaj, UCHOJIb3Ys IPU3HAK CPABHEHUS

1. L
X 1
2. P
n%1‘2’/ﬁ-vﬂ+2
X 1
3. >
n=1(n2 +3)-vn+2
5. vt
n=13N+5

16.13 ypaBHenwuii BbICIIEro nopsika BLIOPATh ypaBHEHNS, JOMYCKAIONIME MOHIKCHNE TTOPAIKA C TIOMOIIBIO 3aMEHEI

y'=p(y)y'=p'y-p
. y"+1_2y(y‘)2 =0
2yy"=2yy'Iny = (y')*
y'+2y'+y=e"
y"sin®* x =sin2x

1
"+ 25y =
y y sin®5x

a M D>

17 YactHOE peuicHue y * HEOAHOPOAHOI' O JIMHEHHOT O
YpaBHCHUA
y'-3y'+2y = x-e*

HUMECT BU]

bR

y*=(AX+ B)-eX - x?
y*=(Ax+B)-e*-x

y* = (Ax + B)-e2X . x?
y* = Ax-e*
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DK3aMeH

=

10. HaiiTu yromn noBopora miockoctd Z = X + iy B TOUKE Zg = 1 npu orobpaxennn f(z) =

[Ipumeps! 3aganuii Ha’K3aMeH
IK3aMeHAllMOHHBIN Onier 1

Crenennsie psabl. Teopema Abens.HaxoxaeHne nHTepBaia CX0JMMOCTH CTEIIEHHOTO psijia.
[IpeobpazoBanue Jlamaca. OpurnHainsl U n300paxkeHnsi. OCHOBHBIE CBOMCTBA ONEPAIIMOHHOTO METOIa

Pemmts 3anauy Komu y'— X = 4X4 , y(l) =1
X
1+ x*)y"+y'=0

Pemute ypaBHEHHE

e}
y n 1
HccaenoBaTh Ha CXOOUMOCTD YHCIIOBOM paa Z (—1)

= (2n+5)In(2n+5)

n
o] n 9
OmnpenenuTs HHTEPBAJ CXOAUMOCTH (YHKIIMOHAIBHOIO psifa Z (-1 oo
Paznoxuts B psin Jlopana ¢pyHkumio f (Z) = (Z - 3)2 e
In(—/3 + i)
Haiitu  koadduument pacrsokeHuss miockoctd Z = X+ Iy B TO4YKe Z, = 2i—3 npu

f(z) = (7i+2)In(22)

10 CTCIICHAM

Breraucnuts

2z +3i
iz+4

11. M3o0pa3utk 06nacTh, 3aJaHHYI0 HEPABEHCTBAMHU

|z-1<3, |z+1]21, 5z/6<argz<5xz/4.

0TOOpaKeHU N
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eiz
12. BblMUCINTB HHTErpaT m ——dz

3
|z+2|=1,5 (Z + 7[)
13. HaiiTi uzo0paxkenue st GyHKIUH f (t) =t-ch3t-sin2t

TeopeTndeckre BOIPOCHI JJIsd OATOTOBKH K DK3aMEHY

JduddepenunanbHbie ypaBHEHUS H CHCTEMbI

Kakue oObikHOBeHHBIE MU (epeHIInaIbHble YpaBHEHUS TIEPBOTO MOPSIIKAa HA3bIBAIOTCS YPaBHEHUSMH C pa3/IeIEHHBIMH U C
pazaenstonMucs nepeMeHasiMu? Kak oan penraroTcsi?
Kakune oObikHOBeHHBIE audepeHranbHble ypaBHEHMsI IEpBOro TIOpSAJKa Ha3bIBAOTCS OaHOpoAHbIMH? Kak oHH
perarotcsi?
Kakwne oObikHOBEeHHBIE AU depeHIanbHble YpaBHEHHS MTePBOTo MOpsiKa Ha3bIBalOTCs TUHEHHbIMU? [lepeunciire MeTobl
peureHus
Kaxk pemaercst ypaBHenue beprymmm?
Kakne oObIKHOBeHHBIE IU(epeHIIMANbHbIE YPaBHEHUS TEPBOrO TIOPSAJIKA HA3bIBAIOTCS YPAaBHEHUSMH B ITOJNHBIX
muddepentnanax? Kak onn pemarorcs?
Uro takoe 3amaya Kormm 11 OOBIKHOBEHHBIX TU(QEPEHIMAIBHBIX YpaBHEHUH BhICIIMX mopsakoB? Korma oHa mmeer
SIMHCTBECHHOE perreHne?
[lepeuncnute OCHOBHBIE THIIBI OOBIKHOBEHHBIX Iu((hEepeHIINATbHBIX YypPaBHEHHH BBICIINX MOPSAKOB, IOIMYCKAFOIIIX
TTOHIDKEHHE MTOPSIKA.
Jaiite ompenenenune nuHeWHOTo AuQdepeHnanbHble YpaBHEHUS N - ro mopsaka. [lepedncnure OCHOBHBIE CBOMCTBA
YaCTHBIX PEIIeHUH OJHOPOJHOTO ypaBHEHHUSI.
CdopmynupyiiTe TEOpEMBI O BPOHCKHAHE.
CdopmynupyiiTe TEOpEMY O CTPYKTYpE OOIIET0 PerieH s HEOTHOPOIHOT0 THHEHHOTO A depeHITnanbHbIe YpaBHEHUS
B uwem cocrout Mmeron Jlarpamka OTBICKAHWS YacCTHOTO PEIIEHHWS HEOTHOPOJHOrO IJWHEHHOro muddepeHualbabe
ypaBHEHU?
Cxema moctpoeHust (hyHIAaMEHTabHOW CHCTEMBl PElIeHWH OIHOPOMHOTrO JIMHEeiHoro nuddQepeHnunansHble YpaBHEHUS C
ITOCTOSTHHBIMU KO3 (ppunmeHTamMu
[lepeuncnuTe MeETONBI OTHICKAHUS YACTHBIX PEIISHU HEOJHOPOTHOrO JHHEHHOro auddepeHInaabHble YpPaBHEHUS C
ITOCTOSTHHBIMU KO3 (ppunmeHTamMu
Jlaiite ompeneneHre HOPMAaTbHOW CHUCTEMBI OOBIKHOBEHHBIX Ju(depeHIIHANIGHBIX ypaBHEHWH N-TO  IOPSIKA.
Cdopmynupyiite 3agauy Komm as1st Takol CUCTEMBIL.

WznoxkuTe Merospl MCKIIYEHUS] M XapaKTePHCTHUYECKOI'O YpaBHEHHs OTHICKAHMS OOLIEro peHIeHUs] CHCTEMBI
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JIMHEHHBIX OJHOPOAHBIX ypaBHCHI/Iﬁ C ITIOCTOSAHHBIMHA KOS(b(l)I/IIII/IGHTaMI/I.

YucioBble M PyHKIMOHANBHBIE PsAbL. Paabl @ypbe
[NousTre YncIOBOrO psifa, ero cymMMbl. HeoOX0mMMEBIi TpU3HAK CXOTUMOCTH.
CBoiicTBa CXOIAIIUXCS PSIOB.
CpaBHUTENBHBIN MPHU3HAK CXOJMMOCTH 3HAKOMOJIOKUTENBHBIX PSIIOB. DTAJIOHHBIE PSIIBI.
[puznak ['anambepa. {75 KaKMX BHJIOB YHCIIOBBIX PSJIOB OH 3P dekTuBeH?
Panukansueril npusnak Kommu. [ Kakux BUOB YHCIOBBIX PSIIOB OH IMpUMEHseTCs?
Wnrerpanpubiii npusHak Komm-Maknopena. B kakux ciydasix ero cieayer IpuMeHsTh?
[puznak JleiOHMIIA CXOMUMOCTH 3HAKOUYEpenyommxcs psioB. Kak MpoBOANTCS OIEHKa CyMMBI M OCTaTKa TakKoro psiia?
ITonsiTne aGCOMIOTHON U YCIIOBHOM CXOIUMOCTH.
[lonstne (yHKIIMOHANBHOTO psia W obnacTh ero cxommMoctd. PaBHOMepHass W abcomioTHas cxoauMocTh? (CBoicTBa
PaBHOMEPHO M a0COIIOTHO CXOSIIMXCS PSIJIOB.
ITonsitue crenennoro psaaa. Teopema AGers.
WHTepBan 1 paguyc cXOIUMOCTH CTENEHHOro psifa. CrocoObl HAXOXKIECHNUSI HHTEPBAJIOB CXOAUMOCTH.
Psiner Teitnopa 1 MakiopeHa A1 JaHHOM (QyHKUMU. Y CI0BUS pasiokeHus QyHKIUU B psn Teinopa. Cxema MOCTPOSHUS
psana Tetimopa (Maxkiopena).
Psagpr MaknopeHa Iiisi HEKOTOPBIX SJIEMEHTApHBIX (YHKIHMH, WHTEpBAJIBI MX CXOIMMOCTH. VCIoib30BaHHME TOTOBBIX
PasIOKEHU JUTSI TTOMYUICHUS Pa3IoKeHus B psia MakimopeHa 0osiee CIOKHBIX (YHKIUH. [IpuMeHeHne CTEeHHBIX PSIIOB B
MPUOJIMKEHHBIX BEIYMCIICHUSX.
[Tonsitre TpuroHomerpuyeckoro psaga. @opmyinsl Pypbe 111 HaxoxAeHUS KodGGUIMEHTOB pana (QyHKUNS HeprHoandYecKas

W 3ananHas Ha unrepsaie [—TT; ] ).

Teopema upuxiie 00 ycmoBusx paznoxkeHus ¢pyHkuuu B pan Oypee.

®opmyner Oypbe A YeTHBIX U HEYETHBIX (DYHKITHIL.

Dopmynsl Dypre s cityyas pa3ioKeHus QyHKINH, 3aJaHHOH B IPOM3BOJILHOM MHTEpBAIE [—| , |] .
Paznoxenue B psag Oypbe HeepruOAMIECKUX (YHKITHI.

KoMmuiekcHble ynciaa u pynkuuu. Teopusi BbiueToB
TToHsgTHE KOMIIJIEKCHOTO YHCIIa, €ro JeHCTBUTEILHON M MHUMOM YacTH.
Anrebpanveckas Gopma 3amrcH KOMIUIEKCHOTO uncia. Kakue KOMIUIEKCHBIE YMCiia Ha3bIBAIOTCS PaBHBIMH, KOMILUIEKCHO -
COTPSKEHHBIMHU ?
Apudmernyeckre NeicTBUS HaJl KOMIUIEKCHBIMH YMCIIaMU, 3alIMCAaHHBIMU B anredpandeckor hopme.
I'eoMerpuueckoe NpeAcTaBieHWE KOMIUIEKCHOTO 4KCIa, KOMIUIEKCHAs IUIOCKOCTh. MOIylb M apryMEHT KOMILIEKCHOI'O
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yycha.

TpuHoHOMeTpHUecKas M TMOKa3aTenbHas (opMma 3amucH KOMIUIEKCHBIX uHcen. llepexon w3 omHOW QOpMBI 3amuicu
KOMILIEKCHOI'O YKCiia K IPYTOM.

BozBenenue B creneHb U U3BJIeUeHNE KOPHS U3 KOMIUIEKCHOr o uncia. @opmynsl Myaspa.

[NousTHE HYyHKINU KOMILIEKCHOTO IepeMeHHoro. [Ipenen 1 HenpepbIBHOCTh (QYHKITHH.

[okazarenpHas, norapudmMudeckasi, TPHTOHOMETPHUYECKHE, TUTIEPOOTUIECKIE U 00paTHbIE TPUTOHOMETpUYeCKHe QYHKITUH
KOMILJIEKCHOT'O TTEPEMEHHOTO.

HduddepennmpoBanue HyHKINN KOMIUIEKCHOTO IiepeMeHHoro. Y cnoBusi Komm-Pumana.

CornpsixeHHbIE TApMOHHYECKHE QYHKITUH.

[loHsiTHE aHANMUTHYECKOM (QYHKIMH KOMIUIEKCHOTO TepeMEHHOro B obOnactu. HeoOxomwMmble W JOCTATOYHBIE YCIIOBHUS
AHATUTUYHOCTH.

I'eomeTpudecknii CMBICT MOJYJISl U apryMEHTa MPOU3BOJHON (QYHKITMH KOMIDIEKCHOT'O TIEpEMEHHOTO.

[MonsTre MHTErpaa oT PyHKIIMKA KOMIUIEKCHOT'O TIEPEMEHHOT0 U €T0 OCHOBHBIE CBOMCTBA. BhIUKcIIeHne HHTErpasoB.
Wnrerpanshas teopema Komm. MaTterpansaas hopmyna Komw u ee ciaencrpus.

UwncnoBble 1 (PyHKIIMOHATBHBIE PAIBI C KOMITJIEKCHBIMHU YJICHAMHU.

Crenennbie psaapl. Teopema AGens. Psn Tetinopa. TeopeMa o pa3inokeHUN aHATUTHUECKOW QYHKIUMH B psaf Teiopa.

Psner Jlopana, ompenenenue. Teopema Jlopana o pa3ioKeHMM aHAJIMTHYCCKOW (GYHKIMH B Koiblie B psia. [loHstue
AHAJIUTUYECKOI O ITPOJOJIKEHUS.

OcoOble Toukn W UX Kinaccuukanus. Beraer GyHKIUU B HM30IUPOBAHHOW 0CO00H TOuke. DOpMYIbI sl BHIYUCICHUS
BBIYETOB.

OcHOBHas TeopeMa O BBIUETaX.

IIpuMeHeHnE BBIUETOB K BBIYMCICHUIO ONPEACIEHHBIX HHTErPAIOB

OnepaunoHHbIA MeTO/
Haiite ompenenenne mnpeoOpasoBanus Jlammaca. Kakas ¢yHKOHS MOXET CIyXHTb opuruHaioMm? YTo HaspBaercs
n3o0paxxenneM QyHknwu 1o Jlammaccy?
3anumuTe TabIUIly U300pakeHIi Hanboee YacTo NCIOMb3YEMBIX AIEMEHTAPHBIX (yHKITHA.
CdopmynupyiiTe U 3aTUIIMTE CBOMCTBO JHHEHHOCTH. Kak 0HO MCTIONB3yeTcs ATl HaXOKISHUS H300paXeHUS 110 OPUTHHATTY
1 HaoOopoT?
Cdopmynupyiite u 3anummre cBoiicTBa aAudepeHInpoBaHus U300pakeHUsl U opuruHaia. Kak oHM MCHONB3YHOTCS IS
HaXOXXICHUS M300pa>keHNs 10 OPUTHHATY U Ha000poT?
CdhopmynupyiiTe ¥ 3anummTe CBOWCTBA HWHTEIPUPOBAHMS H300pakeHHs] W OpUruHaia. Kak OHM HCHONB3YIOTCS JUIS
HaXOXXICHUS H300pa>keHNs IO OPUTHHATY U Ha000poT?
ChopmynupyiiTe © 3anumuTe CBOMCTBA 3ama3iblBaHUA M cMelleHus. Kak OHM HMCHONB3YIOTCA Uil HAaXOXKICHHUS
1n300paKeHus! 10 OPUTHHAILY U Ha000pOT?




OueHovHbIE
MEepONpHUSATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX SMZHHﬁ

Maiite monsaTue cBepTku QyHknuid. Kak 3anuceiBaercst n3obpakenne ceepTku? Kak MOXHO HCIOIB30BaTh POPMYITY CBEPTKH
JUISL. HAXOXKJICHHUS U300paXKeHUs 110 OPUTHHAY U Ha000pOT?

Uznoxure cxeMy HaXOKACHUS YaCTHOTO PEIICHHS THHEHHBIX AuddepeHnnaibHbIX YpaBHEHUH ONepaliiOHHBIM METOIOM.
Uznoxkure cxemy HaXOXIEHUS YaCTHOTO PEUICHUS CHUCTEM JIMHEHHBIX TudQepeHHaTbHbIX YpaBHEHUH OIlepariOHHBIM
METOJIOM.

3anmummTe U nosiciute popmyiy Jroamers.

[Monstue Gpynxuuii Xapucaiina (1 -dyukuus) u Jupaka (O -dynKums).

5. MeTtoanueckne yKka3aHus 1o npoueaype oeHuBaHUS

OueHOYHbIE MeponpuATHd

Hpouenypa IPOBEACHUA OLCHOYHOI'0 MEPONIPUATHH H He00X0IMMble MeTOANYECKHe YKasaHusd

1.

KontponbHas padoTa

B cemectpe CTyIOeHTHl BBIONHSIOT S KOHTPOJNBHBIX paboOT, coaepaHHWE KOTOPBIX OXBATHIBaE€T BCE
pa3ienbIUCIUIUTHHBL.  KaxkioMy CTyaeHTyBbIIaercsi cBoi Bapuant. KoHTponbHBIE pabOTBl MPOBOAATCS B 4YaChl
MIPAKTUIECKUX 3aHATHH. 3a KXyl KOHTPOJBHYIO pa0OTy MaKCHMAaNbHBIA 0ajll OIpeeNnseTcss B COOTBETCTBHE C
PEUTHHT-TINIAHOM JAWCIIHATUINHEL

Kpurepuu oneHku 3a1aHus:

Baniel 32 KOHTPONIBHYIO pabOTy MOTYYarOTCs YMHOKEHUEM MaKCUMaJIbHOTO 0ajuia, MpeayCMOTPEHHOrO 3a Hee B
COOTBETCTBHE C PEHTHHI - IJIAHOM, Ha JOJII0 BEPHO BBHIIOIHEHHBIX 33aJaHUH.

nas3

B cemectpe cryaentst BeimonHsa0T 5 MJI3 mo BceM pazgenam mporpamMMbl IUCHUILUIMHBL Y Ka)XI0T0 CTy/IeHTa B
rpynie cBoil BapuanT M/[3, Homep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYACHTA B CLIMCOYHOM COCTaBe
IPYIIIBL

W3 pa3melieHsl B 3JIEKTPOHHOM Kypce MO AUCLUILIHHE.

Pemenne kaxoro 3aganus 10HKHO OBITH HOAPOOHBIM, C BKIIOYEHHEM IPOMEXYTOUYHBIX PAacu€TOB, paccy K ACHUH,
NOSICHEHU, C yKa3aHHEM HCIIOb30BaHHbBIX METOIOB M (hopMyIl. 3aJaHHe BBICHLIAETCS OTJEIBHBIM (aiiiom,
ykaszbiBaercst ®HO, rpynna.




OueHo4yHble MEPONPUATHS

Hpoueuypa IPOBEJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYCCKHE YKA3aHUHA

Kputepun ouennBanus
3aaHre CYMTACTCSl 3aUTEHHBIM, €CJTH BBITOHEHO OoJiee TOJIOBUHEI 3aIaHHAN
Ecnu 3amanue He 3auTeHo, paboTa BO3BpaILaeTCcs CTYEHTY Ha JOpaboTKYy.

CTyaeHThl MOTYT HCTPABIIATh HEBEPHO PEIICHHEIE 3aJJaHUs U CAaBaTh HAa MOBTOPHYIO IPoBepKy. IIpemogaBarens
MOYKET Y4€CTh UCIPABJICHHS U JJ00ABUTh OAJUIBI K MPEABLIYIUM

TectupoBaHue — HE3aBUCUMBII
KoHTpoJsib [TOKO

B cemectpe crynmentbl mpoxomsaT nBa pyOexHbix TectupoBaHus (PTS5 m PT6) Bo Bpems koHdepeHI-HENenn B
cepenvHe M KOHIIE TEKYIIEro ceMecTpa COrjacHo pacnucanuio. Pybexnoe tectupoBanue (PT) mpoBomurtcs B
KoMmIibtoTepHOl hopme B on-line pexxume. [IpomomkurensHOCTh TecTupoBaHus — 90 MuHyT 6e3 nepepbiBa. OTCUET
BpEMEHH Ha4yMHAETCS C MOMEHTa BXxoja cTyaeHTa B Tect. MHCTpyKTaX, NMPEAIIECTBYIONNN TECTUPOBAHHIO, HE
BXOJUT B yKa3aHHOE BpeMs. CTyIeHT MOXKET 3aKOHYHTD BHITIONHEHUE TecTa 10 NCTEUEHHs OTBEAEHHOTO BPEMEHH.
PT naneneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HaHHW, YMEHHWH M BIaJeHUH, MOJYyYEHHBIX CTYJAECHTAMH 3a
OIIPEIETICHHBIA IPOMEXYTOK O0ydEHHS.

Kaxplii BappanT Omiiera MOAETHPYETCs KOMITBIOTEPOM I10 3aJlaHHBIM pasfenaM XUMHU U coepkuT 20 3amaHuid.
CTyIeHThl BHOCAT OTBEThl B KOMIIBIOTEp, HO BCE PEIIEHMS M IOSICHEHWsI IpoBOIAT Ha Oymare. Ilo okoH4aHUM
TECTUPOBAHMS IIPENOAABATENI0 BBIJAETCS MAaTpULlda OTBETOB M CyMMapHbIM pedTuHr 3a TecT. OOcCyxneHue
pE3yIabTATOB TECTUPOBAHUA IIPOBOJUTCS HA KOHCYJIbTAI[H.

KpuTtepuu omeHKH OTHOI0 3a1aHHS:

® 33 KaX10€ IIPAaBUIbHO BHINOJHEHHOE 3a/1aHNE BbICTaBIsIeTCs | TECTOBBIN Oai;
® 33 HENMpaBWJIHHO BBHIIOJIHEHHOE WM HEBBIIOTHEHHOE 3a1aHue BeicTaBisercs: 0 0aos;
e Ui 3aJaHUi C BBIOOPOM HECKOJBKHX IMPABHIIBHBIX OTBETOB, 33/JIaHUI HA COOTBETCTBHE M yCTAHOBIICHHE
[IOCIIEA0BATEBHOCTU PELyCMOTPEHO YACTUYHOE OL[CHUBAHUE.
MakcruManbHBIN CyMMapHBIA TeCTOBBIN 0a 3a kaxaoe PT cocrapmser 15 Gamos.
3a 2 memenmu 10 PT cTymeHTHI MOTYT O3HAaKOMHUTCS C JEMOHCTPAIMOHHBEIM BapHaHTOM OwWjera, KOTOPBIi
pacmonaraercsi Ha caiite http:/exam.tpu.ruB paszzgene «MeponpusTHs», U MOXET OBITh BBIIOIHEH KaXKAbIM
CTYAEHTOM HEOIPaHUYEHHOE YHCIIO Pas3.

DK3aMeH.

9K33,M€HOCYH_[CCTBH$[€TCH B cooTBeTcTBHU C IlomoxkeHuem o IMPOBECACHUHU TCKYIIECTO KOHTPOJIA U
HpOMe)Ky’I‘O‘IHOfI aTTeCTalluu TIIY Ha sx3amene CTYACHTY BbLAAIOTCA 6I/IJ'ICTBI, BKJIFOYAKOIMUE TCOPCTUICCKUC
BOIIPOCHI U MPAKTUYICCKUC 3aJaHUS. HpeHO,Z[aBaTeJ'IB, MpOBCPUB pa60Ty, B X0A€ yCTHOﬁ 6ecem>1 CO CTYACHTOM MOXCT
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OIIeHO'-lH]:le MEpONnpUATHIA Hpoue}lypa IPOBEJCHNS OLHCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYCCKHE YKA3aHUHA

3aJaBaTh BOIPOCHI 10 cCaMOMYy OWJIETY, a TaKyKe JOMOJHUTEIbHBIE BOIPOCH! IO TEOPHH U MpaKkTUKe. B utore crynent
HaOWpaer UTOroBbIN Oai 3a sKk3aMeH, MakcuMaibHO 20 6aytoB. OleHKa 3a AUCHUIUTHHY (OPMUPYETCSl KaK UTOTrOBast
3a paboTy B CEMECTpPE M 3K3aMEH B COOTBETCTBUE C IPUHATOM IIKAJIOW OILICHUBAHUSI.

CTYILGHTI)I, HC CAaBIIMEC 3K3aMCH B CECCHOHHBIN nepuoa, MOryT nepecaaTsb €ro B N€pruoabl JUKBUAAILTUN
3aJI0JKEHHOCTEN B COOTBETCTBUE C IEUCTBYIOIIEH IIPOLEAYPOH.

B cootBercTBuu ¢ pukazamu oT 25.07.2018 r. Ne58/ox OO yTBep:k/1eHUU U BBEJCHUH B JICHCTBUE
«CucTeMbl OLICHHBAHUS PE3YIbTaTOB 00y4YeHUs B TOMCKOM MOJIMTEXHUUECKOM yHUBepcuTeTe» U NeS9/ox
OO0 yTBep>KJIeHUH U BBEJICHUU B JelicTBUE HOBOM penakiuu «IlonoxeHus: o mpoBeAEHUN TEKYILLEro
KOHTPOJISI ¥ MPOMEXKYTOUHOM artectaniu B TITY» sx3amer no u3uke mpoBOAUTCS B yCTHOH (hopme.
CryneHTy BbljaeTcs SK3aMEHAIIMOHHBIN OMIIET, coAep Kalluid TeOPETUYECKUE BOIIPOCHI, KAaUeCTBEHHBIE U
KOJIMYECTBEHHBIE 3a/aun. KaxkpIii Bompoc OmiieTa orieHuBaThest 0amioMm (Bcero mo owmtery 20 6aioB).
DK3aMeH MPOXOIUT B YCTHOU (popme.

CornacHo HIKanbl OLIEHUBAHUS PE3YIbTATOB

18-20 6annoB (OTIAUYHO) - BCECTOPOHHUE 3HAHMS, OTIMYHBIE YMEHHUS U BJIAJICHUE ONBITOM MPAKTHYECKOI ESTEILHOCTH,
HEoOXOUMBIE Pe3YNbTaThl 00yueHus c(hOPMHUPOBAHBL;

14-17 6annoB (X0OpoI1I0) - JOCTATOYHO MOITHOE TIOHUMAaHHUE MTPEIMETa, XOPOIIHE 3HAHUS, YMEHUS U OIBIT IPAKTUIECKOH
JIeATENIbHOCTH, HEOOXO/IMMbIE PE3YJIbTAThl 00yueHHUs1 CHOPMHUPOBAHBI;

11-13 GannoB (YAOBIETBOPUTEIIBHO) - TIpHeMIIeMOe TIOHMMAHKE TPEMETA, YIOBJICTBOPHTENbHbIE 3HAHUS, YMEHHUS U
OIIBIT PAKTHIECKON NEATEIbHOCTH, HEOOXOAUMBIE PE3yIbTaThl 00ydeHuUs CHOPMUPOBAHEI;

0-10 6amnoB (HEYAOBJIETBOPUTEIIBHO) - pe3y/bTaThl 00yYEHHs HE COOTBETCTBYIOT MHHMMAJIBHO T0CTATOUHBIM
TpeOOBaHUIM.

Pe?)y.]'IBTaTBI HpOMeH(YTOHHOﬁ arrecranuu O(i)OpMHHIOTCH BE€AOMOCTBIO 1 BHOCATCA B 3a4YCTHYIO KHUXKKY

oOyuaronierocs..




