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1. Poan JUCHHUILINHBI «MaTemMaTuka 3» B (l)OpMHpOBaHI/II/I KOMIIeTeHIIMH BBIITYCKHHUKA:

Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (1eCKPHITOPBI

200 HMHauKkaTophl J0CTHKEHHST KOMIIETEH U
00pa3oBaTebHOi Kon KOMIIeTeHI M)
NMPOrpamMMbI CemecTp | KOMIETEHIUH Hauvenosarne
P KOMIIeTeHIH HaumenoBanue HaumenoBanue
(mucnmmmna, Kon unankaTopa HHIHKATOPA J0CTHKEHHSI Kox
npaktuka, [HA)
Buazeer OIIBITOM HPUMEHEHHS
3aKOHOB  €CTECTBEHHBIX  HAyK W
CriocoGeH OCyIeCTBISTh YK(V)-1.1B1 MaTeMaTHIECKUX METOJOB H Mozeneit
HOUCK, KPUTHYECKUI IUTSL PEIeHus 3a1a4 TeOPETHYECKOro U
AHAJIM3 U CHHTE3 Auanusupyer 3axady, [PHKIIAHOTO XapakTepa
YK(Y)-1 uH(MOPMAIHH, TIPUMEHSTH N.YK(VY)-1.1 BBIZIENISISE ee Ga30BbIe VYmeer perarh 3aa4n
CHUCTEMHBIN MOAXOA IS COCTaBJISIOLIHE YK(VY)-1.1V1 TEOPETHYECKOr0 M MPHUKIAIHOTO
PpeLIeHHs TTOCTAaBIEHHBIX XapaKkrepa
3a1a4 3HaeT 3aKOHBI E€CTECTBEHHBIX HAyK M
YK(Y)-1.131 MaTeMaTH4eCKue METOIBI
TEOPETUIECKOrO XapakTepa
Biiajieer MaTeMaTHYECKHM aIapaTom
KOMIUIEKCHOTO M ONEePaLiHOHHOTO
HCUHCIICHNS, T (epeHITHaTbHBIMI
YPaBHEHHUSMH U PAIAMH JUIsI
MaremaTuka 3 3 OIIK(Y)-2.1B3 HPOBEICHHS TEOPETHUECKOIO
Crioco0eH IPUMEHSTh ITpumensier
o . UCCIIEOBAHUS 1 MOJIEIUPOBAHHS
COOTBETCTBYOLIHIT MaTeMaTHYecKHil anmapar
. - (bU3HYECKUX M XUMHYECKHX MPOLIECCOB
(u3UKO-MaTeMaTHUECKUH uccnenoBanus GpyHKIMH, .
. U SIBJICHHUIA, @ TaK)Ke, JUIsl PEIICHHs
arnmapar, MeTo/Ibl aHaJIk3a JIMHERHON anre6pbl,
pO(eCcCHOHANBHBIX 33124
U MOJICTUPOBAHHUS B nuddepeHnanbHOro 1
VMmeer peniath 0ObIKHOBEHHbIE
TEOPETHYECKUX U N.OIK(Y)-2.1. MHTErpaJbHOTO NCYMCIIEHHUS,
OIIK-2 nuddepeHnnanbHpIe ypaBHEHUS U HX

9KCIIEPHMEHTAIBHBIX
HCCIICIOBAHMSX TIPH
peLeHrn
po¢heCCHOHATBHEIX
3a1a4

psnoB, muddepeHnnaNbEHbIX
YPaBHEHMH, TEOPHH
(yHKIMH KOMIJIEKCHOTO
TIEPEMEHHOTO B HHXKEHEPHOH
JeSITENBHOCTH

OITK(Y)-2.1Y2

CUCTEMBI, IPUMEHSATH anmnapar
TapMOHHMYECKOTI0 U KOMIIJIEKCHOTO
aHaNu3a IpU PEIIeHNH CTaHAapPTHBIX
3a1a4

OIIK(Y)-2.133

3HaeT OCHOBHBIE ONpPE/IeTICHHUS 1
MOHATHS TeopnH T epeHImaTbHbIX
YPaBHEHHH, pAI0B, (yHKITHI
KOMILIEKCHOTO TIEPEMEHHOTO0 1
OIEPALMOHHOIO HCUHCIIEHHS

2. IMoxa3zareju U MeTOABI OLICHUBAHUSA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 10 JUCHUILIHHE

Kon

HaumeHoBanue

Koa unaukaropa
JOCTHXKEHHSI
KOHTPOJIHPYeMOoi
KOMIeTeHIHH
(nJ1m ee yacTH)

HaumeHoBaHue pa3jesa JuCHMIITHHBI

MeToabl OLIEeHHBAHU S
(o1eHOYHbIE
MepOnpUsiTHS)




P 1 | Brmageer 1. O6wIKHOBeHHBIE MU DepeHIMaTbHbIE YPABHEHHUS Kontponenas padora
METOJaMH PEIIeHUS] OOBIKHOBEHHBIX TU(PepeHITHaTbHBIX TIEPBOTO MOPSIKA Uas.
ypaBHEHHH 1-TO 1 BBICIIETO MOPSAAKOB U CHCTEM 2. OGBIKHOBeHHBIe AH((EpPEHIHANbHbIC YPABHEHHS TectupoBanue —
nuddepeHIranbHbIX ypaBHEHUH; BBICIIHX TTOPSIKOB U CUCTEMBbI OOBIKHOBCHHBIX HE3aBHCHMBIiT
METOJaMH  HCCIICJIOBAHUA CXOMMMOCTH PAZIOB, PA3NOKCHHA | 11 yi(y)-1.1 nuddepeHIMaTbHBIX YPaBHEHHi koHTposs [JOKO
(GyHKIMA B CTCNIEHHBIE W TPUTOHOMETPUYECKHE  DPAIbI; 3. YncIoBbIe psiibl
MeToaMu TudQepeHIHaTIbHOTO M HHTETPATFHOTO HCUHCiIeHns | M.OMK(Y)-2.1 4. OyHKUMOHATBHbIE PSAIBL.
GbyHKIMN KOMILJIEKCHOTO MIepEMEHHOT0; OCHOBHBIMH 5. Psiast Dypbe
MIPWIOKEHUSIMH TEOPHUH BBIYETOB; METOJAMU OIEPal[HOHHOTO 7. PsIbl B KOMIIIEKCHOH OGNACTH.
WCYUCIICHUSI  PEIICHUsT OOBIKHOBEHHBIX JH(D(hepeHIHaIbHBIX 8. TeopHs BBIYCTOB 1 €& NPHIOKCHHS
YPaBHEHHII 1 MX CHCTEM 9. IIpeobpazoBanue Jlamraca. OneparnoOHHBIN METOT

penienust nu¢pepeHINATbHBIX YPaBHEHUH

PO2 | Ymeer 1. O6rikHOBeHHBIE AU bEpeHIMANTbHEIE YPABHEHHS KontpossHas pabora
ONpENENsATh THUI, HAXOAWTH OOIIEee W YaCTHOE pEIICHHE [1EPBOTO TOPSKA 3.
i epeHnnanbHbIX ~ ypaBHEHHMH W CHCTEM  JIMHEHHBIX 2. OGbIKHOBeHHBIe AH((EpPEHIHANbHbIC YPABHCHHS TectupoBanue —
i depeHInanbHbIX ypaBHEHHI c MOCTOSIHHBIMHU BBICLLIX [IOPSAKOB M CHCTEMbI OOBIKHOBEHHbIX HE3aBUCHMBIN
Ko3(h(puLMEeHTaMH; HMCCIIEA0BaTh HA CXOAUMOCTb YHCIIOBBIC nuddepeHIMaTbHBIX ypaBHEHHIT koHTpOoabs [JOKO
PAIBL; HAXOAMTH MHTEPBAIBI CXOIMMOCTH CTENEHHBIX PSNOB; | 1 yK(Y)-1.1 3. YHCIIOBBIE pSitbl
pasnarate ¢yHkuuu B psg Teitnopa u @Dypbe; BBHIIOIHATH 4. OYHKIMOHATBHEIE PAIBL.
JeHCTBHSL ¢ KOMIUIGKCHBIMH — 9dciamMu W yHKuousmy; | M.OMK(Y)-2.1 5. Psisl Dypbe
I depeHIupoBaTh U MHTEIPUPOBATH (HYHKIUU KOMIUIEKCHOTO 7. PAfIbl B KOMILICKCHON 0ONACTH.
NepeMeHHOro0; pasiarate (GyHKumu B psan JlopaHa; npuMeHSTH 8. Teopusi BBIYETOB U & IPUIOKCHUS
TEOpUIO  BBIMETOB UL HAXOXKICHUA WHTCTPAIOB;, HAXOIUTH 9. Ilpeobpazosanue Jlamiaca. OnepannoHHbIH METON
n300pakeHHe 110 OPUTHHAIY W OPUTHHAT 110 N300PaKEHHMIO; pewenns AudQepeHInaNnbHbIX YPaBHEHHI
pemarts 3amauy Komm s nuddepeHnnanbHbIX ypaBHEHUH U
CHCTEM C ITOMOIIBIO ONEPALIMOHHOTO HCUNCIICHHUS

PO 3 | 3naer 1. O6rkHOBeHHBIE AU hEpEeHIMATBHEIE yPABHEHHS KoutposbHhas pabora
k1accudukanuio IudQGepeHuaIbHbIX yPAaBHEHUH, OCHOBHBIE [IEPBOTO TOPSKA 3.
MeTonbl perieHus AudGepeHInanbHbIX YpaBHEHUIH MEepBOro 1 2. OGBIKHOBEHHbIE MU(pPEPEHIHAIBHBIC YPABHEHHS TectupoBanue —
BBICIINX TOPSIAKOB U chcTeM An(GepeHIINaIbHBIX YPaBHEHHIA; BBICIIMX [TOPSIKOB M CHCTEMBbI OOBIKHOBEHHBIX HE3aBUCHMBIN
OCHOBHBIE TMOHSTHS TEOPUU YHMCIOBBIX U (DYHKIMOHAIBHBIX LYK(Y)-1.1 JbdepeHIHaIbHbIX YPaBHEHHI koHTpous LIOKO
psanoB; panel  Teimopa, Maknopena, ®@ypbe; MNOHATHA 3. Yncrnoskle psijbl
KOMIUIEKCHBIX YHCEJl, OCHOBHBIX (YHKIHH KOMIUIEKCHOTO | M.OMK(Y)-2.1

NepeMEHHOT0 W WX CBOHCTBA; aupdepeHuupoBaHNEe U
WHTErpUpOBaHHE  (QYHKIMH  KOMIUIEKCHOTO  II€PEMEHHOTO;
noHsATHs pspa JlopaHa, OcoOBIX TO4YEK, BBIUETOB; IOHATHE
npeoOpa3oBanus Jlamiaca U ero OCHOBHBIE CBOWCTBA; OCHOBHBIC
MIPUIIOKEHUS ONEPAUOHHOIO UCUUCIIEHUS

4. OyHKUMOHAIILHBIE PSABL.

5. Paner @ypre

7. Paapl B KOMIUIEKCHOH 00IacTH.

8. Teopust BIYETOB U €€ MPUITOKEHHS

9. IIpeobpazosanue Jlamnaca. OnepammoOHHBIA METO
pemenns quddepeHnnaNIbHBIX ypaBHEHHH




3. IIkaja oueHuBaHUSA

[Topsimox opraHu3anuy OLEHUBAHUS PE3yIbTaTOB OOYYEHUS B YHUBEPCUTETE PETIIAMEHTHPYETCS OTACIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM moyiMTexHu4IeckoM yHuBepcuteTe (CucTeMa OolleHuBaHMsA)» (B JICHCTBYIOMICH PEIaKIlim).
Hcnonp3yercst OamipHO-PEUTHHIOBass CHCTEMa OIICHHWBAaHUS pe3yabTaToB oOyueHus. MToroBas oneHka (TpaAWLIMOHHAs W JIMTEpHAs) MO BHUAAM
yueOHor nesrenbHOCTH (M3yuenue auctuminH, YHWPC, HUWPC, kypcoBoe NpOoeKTHpOBaHHE, MPAKTHKH) OINPESIsIeTCS CyMMOHW O0ayuioB IO
pe3yibTaTaM TeKYIIero KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu (MTOroBasi peMTHHTroBast olieHka - Makcumym 100 OasuioB).

PacnipeniesieHre  OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTALUU
YCTaHABIUBAETCS KAJICHIapHbIM PEUTHUHI -IIJIAHOM JUCLUILINHBIL.

PGKOMGHI[yeMaH mKajaa aj1sd OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3aaHUA

CooTBeTCTBHE

TPaJHLHOHHOJ OLICHKe

OnpeneieHue OLEHKH

90%+100% «OTIUIHO» OTyIn4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPAKTHUYECKON e TeTbHOCTH,
HEeo0XO0MMBbIE Pe3yNIbTaThl 00y4eHHs cHOPMHUPOBAHBI, X KAYECTBO OLICHEHO KOJIMYECTBOM OAJIOB, OM3KUM K MAKCUMAIEHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJHOE MOHUMaHUE MIpeIMeTa, XOPOIINe 3HAHHS, YMEHUS U OIIBIT IPAaKTUUECKOH e TeIbHOCTH, HEOOXOAUMBIE PE3yIbTaThI
00y4deHus cOPMHUPOBAHBI, KAUYeCTBO HH OJJHOTO U3 HUX HE OIICHEHO MUHUMAJILHBIM KOJMYECTBOM 0allioB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE PEIMETa, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHS H OIBIT IPAKTHYECKO AeSTENbHOCTH, HEOOXOIUMBIC PEe3yJIbTaThl

00y4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJljIoB

0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIILHO JJOCTATOYHBIM TPEOOBaHHUSIM
[Ikana 11 OLLEHOYHBIX MEPONPUATHH U 1 HepeHInPOBaHHOTO 3aUeTa / 3ayera
CreneHb
c()OpMHPOBAHHOCTH CooTBeTcTBHE
Bann o OnpenesieHne OLEHKH
pe3yJIbTaToB TPaJULHOHHON OLlEHKe
00yuyeHnst
90% + 100% | 90+ 100 «OTINYHOY OTnMyHOE MOHUMaHKE PeIMeTa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIC YMEHHUS U BJIA/ICHHE OIBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00ydeHHs cOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OIM3KUM K MAKCHMAJIBHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTouHO MOJHOE TOHUMAaHHUE MIPEIMETa, XOPOIIHE 3HAHHS, YMEHUS U OIBIT IPAKTHUECKOH AEATEIbHOCTH, HEOOXO0ANMBIE
pe3ynbTaTel 00yueHHs C(OPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MHHUMAIBGHBIM KOJIMYECTBOM 0OAJIOB
55% + 69% 55+69 «Y 1OBIL» [Tpuemnemoe noHMMaHUE NPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH e TeIbHOCTH, HE00X0IMMbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
55% +100% | 55+ 100 «3auTeHo» PesynbraThl 00y4eHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heymosi.y/ Pesynbratel 00y4eHus He COOTBETCTBYIOT MHHUMAITBHO JOCTATOYHBIM TPEOOBaHUSM
«He 3aureHo»




4. TlepeyeHb TUNOBBIX 3aJaHUI

OueHounbie IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI
MepPONPHSITHS
1. KoHnTtponbHas
pabora
BapuaHT N2 1

KoHTponbHasa paboTa no teme «AunddepeHuymanbHbie ypaBHeHUA 1 —ro nopagKka»
1. Onpeaenutb TMN N HaUTK o6 Me peLleHUsA JaHHbIX YPAaBHEHWIA:

1. (y+ylInx)dx— (x—xy)dy =0.

9 Y+ 2X y= 2x2
1+ x2 1+ x2
2
3. (2 + ydx+ (x2y - X )dy =o.
y2 y3

2. HaiiTn yacTHbBIC peLlICHUS YPABHEHHUI:

4. xy’—y:xtg(¥), y@) =1.

5. eYdx=@y-xe¥)dy, y(-1)=0.

KoHTponbHasa pabota no teme «uddepeHymnanbHble ypaBHEHUA BbICLIEro NopaaKa U cuctembl JY»

) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPaBHEHWIA:

1) y'=y+x




OueHouHble
MePONpPUSTHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1 ! e
2) Y-2Y+y=—.
X

X

1) Pemrnts 3apauy Komm:

1) w+(y)=0. yO)=1y@®=L
2) y'—y'=e"+2x. y(0)=1y'(0)=1

&y

dt 7 1 _

dy x(0) =1 y(0) =-1.
dt

YucaoBble 1 QYHKIMOHAJbHbIE PAIbI

UccnenoBats Ha CXOAUMOCTD PSJIBL:

© © 2 © nl I
13 1 2 (n+12 | 3.Zn.(n+l).,
N +1-cos” na n(n+2)°3" = (2n)!
=(n-1)" (- 1)
4 Z[3n + 2) ’ z
n=1 n® 45
Haiitu HHTCPpBAJI CXOI[I/IMOCTI/I psaaa, UCCICAOBATD PAL Ha KOHIIaX UHTCPBAJIa:
o"x*" z 3% (n+3)%
n=1 n n=1 (X+5)

Pa3noxuTth B psij Teiisopa, B OKPECTHOCTH TOUYKH Xo, PyHKIHIO F(X):




OueHouHble
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1) y=Inx, xp=1. 2) y=x2-sin5x, X =0
3) y= Xp =0 4)y—1 Xp=-1
- =0, == X =-L
1+x-12x2 Ux
KOHTpOJ’ILHaﬂ paﬁoTa Ne3 mo Teme «q)yHKIII/[I/[ KOMIIVICKCHOTO MEPEMECHHOI' 0>
BAPUAHT Nel
. .3/ . .
V. a) HaiiTu Bce 3HaueHus KOpHs: N — 2 . Pe3ynbTar BBIUMCIEHUH NPEICTABUTE B alrebpandeckoil popme.
6) Ilpencrasuts B anrebpanueckoit popme: (—1— i)4i .
V. a) Haiiti ko3 dHLUKMEHT pacTsHKeHUs U Yroil TOBOPOTa B Touke Zy =1—1 1pu otoOpaxeHnn o = z*
0) IIpoBeputhb (HyHKINIO HA AaHATUTUIHOCTD: () = (Z*)2 -Z.
VI. Haiitn ananmutnaeckyro ¢yakumio f(zZ) =U +1V no ussectHoit nmeiictButensroil wactn u suadennio f(zp):
U(x,y) =x>-3xy%; f(i)=-i.
VII. Berauciauth HHTErpat: sz Imzdz, rue L - orpesox npsmoii ot Toukn Z; =0, no touxkn z, =1-2i.
L
dz ) .
VIIL. Beruycnuts HHTErpa: Jﬁ ,tie L .|Z — 2I| =1.
[ Z2°(z-2i)

Konumponwvnan paboma Ne3 no meme «Komnnexcuwvie paovt. Boruemui»




OueHouHble

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpHUsATHS

BAPHUAHT Nel

Z
(z-1)(z% +2z-3)
©  cos(in) - (z+i+1)"

2. Haiiti 1 mocTpouTh 06JIACTH CXOAUMOCTH psijia: 2 )

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

1. Pasznoxurs GpyHKINIO f ( yA ) = B psin JIopaHa ¢ ieHTpoM B Z() = 1 & xombue | z-1 |> 4.

3. Brruucnuth CJICAYIOIINE UHTCTPAJIbL:

2dz i exp(1/ z)+1 T cosmxdx
B

dz

A) 5 o, B
l2-2]=4 e? +e? |2]=2 Z o x2 +4X+5

KonTpoabHas padora Ne3 no teme «OnepannoHHoe HCHUCTIEHHIE.)
BAPHUAHT Nel

1. Pemmts muddepennuansHoe ypapuenne X +3X = e , €CIn X(O) =0.
2. C nomoisro Gpopmyinsl Jroamens HAUTH pelIeHHEe YpaBHEHUS
X"'=arctgt,
YIOBJICTBOPSIFOLIEE HAYATbHBIM YCIOBUSIM X(O) = X'(O) =0.
X'+4y +2X = 4t +1,

3. Pewuts cucremy ypaBHeHHH 3., X(O) = y(O) =0.
y+X—y = Et




OueHovHble
MePONpPUSTHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

W13,

IlpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUU.




OueHoYHbIe
MepPONpPHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JuddepeHiunantHele YPaBHEHWA W CHETEMBI

1. Haiirn ofuie peluesns ypaBHeHHI! NepBoro mopiajiKa

1
)y-¥o_-
z  sin(y/z)
2) y +ycosz = cosz.
3) ¥ +y=zJy.

—x d-.
n € (iy_l_ -.I)
ES costy
5) (32 4 62y”) dr + (Brly + 4y ) dy = 0.
6) 24y +dy—z)y' =L

= 0.

2. HaliTn yacTHEI® PelieHUd ¥ paBHEHII
1) V¥ + Lde =z ydy, y(1) =0
2 (z—y)de+{z+y)dy=10, (1) =1
3) zy — 2y =2t y(l)=10.
) v dey=(14+z)e™ o, y(0) = 1.
3. Haiirn peluenns ypassenuil BECILED0 NOPALKA
; (0) =0
lzlhu_f=.|2_1_ 2.|.l=r__r,- ?:Ir.. 1
) y'y' =y V=Y =1
3) g cos’x = 1. Ny +¢ =cose.
5) ¢+ - 1ioes 6) ' +2y' + oy
Wy cos’ ¢ yraTy=Ere T
Ty +2 +y =122 -10) e, &) o =3y = 2sindz — cos 3z

9) y" =4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 29 =1 -2

)2y 4oy +y =10, 12) 2% 4" — 6y = 12Inz.

13) & + 2 + 51 = —8¢ ' sin24, r(0) =2, z(0) =6
14} & — 62 + 25z = Osindd — 24 cos 41, c(0) =2, &(0)= -2

4. HafiTn peienus NuHelHEX cHCTEM

. &= -8z + dy 9 ]i:=[iz+5y z(0) =10
) j =3z — dy )]y=—w+2y' y(0) =L

3) #=5r—2y 4)]i:=['}1'+4y+2!

DV iasy | g=-zc+10y—-1"




OueHouHble
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1. UccnenoBaTh Ha CXOIUMOCTH 3HAKOIIOJIOKUTEIBHBIC pAIbL:

> (2n-1)? > 5 3
1) YT 2) 't
) El(5n2+1)-\/ﬁ ) nZ:llg 2n+7
(n') © (n—ljn 1
4 T =
3) Z ) El e
2. I/ICCJ'IC,Z[OBaTB Ha CXOIAUMOCTH 3Ha1<oqepe;[y101unec;1 pSII[BII
3n 2 +3n 1
D S 2) LT
n=1
6" n2 1 °° 3
3) S 1)”M ) Z(—l)”an“(n—zj
n=1 n n=1 n
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3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) ii 2t 2) 3 (=1)"n22 "y
n=1

n
n+1 n=1

4. Paznoxuts B psig Teitnopa no crenensm (X — Xg) yHxuuu:

1 —2X
1) y=————, Xg=-2 2) y=(1+x)e™", x3=0
)yx2+4x+7 ) y=(1+x) 0
arctgx® 3
3) y= = Xo =0, 4) y=In(x+2)" xp=1.
X

5. Hcnonb3ys pasyioxkeHHue MOJBIHTETPaIbHON (PYHKIIMUM B CTENEHHOW psiji, BBIYMCIUTH WHTErPabl C
ToyHOCTRIO HE MeHee 0,01:

18 1
1) [N1-x%dx 2) [sinx®dx
0 0

KoMIiekcHbIe YHCJIa U GYHKIHH

1. lans! uncna Zg = —ijg +2i, 2, =2-06i.

BrimonHuTh ACHCTBUS B anreOpandeckoit hopme:

1) 3z +52,, 2) z;-1,, 3) 4,
22

2. JlaHbI 4ncia Zl=3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouTh ymcClia HA KOMIUIEKCHOHN TIIOCKOCTH W TIEPEBECTH B TPUTOHOMETPUUECKYIO M MOKa3aTelbHYI0 GopMy
3amucH. BBITIOJIHUTD yYKa3aHHBIE ACHCTBUS B TTOKA3aTeIbHON (hopMe, pe3yJbTaThl IPEACTABUTH B alireOpandecKon
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U B TIOKa3aTeIbHOU opMe.

1) ()% 2) 3y, 3 2B

Zy + 23
3. Maustuncna zp = —1—1, 2z, =2+3i.

BbraucnnTh 3HaueHUS QYHKIUI:

1) Inz, 2)e"2, 3)cosz,.

Pe3ynbratel mpeacTaBuTh B anredpanyeckoit popme.
4. OnpenenuTs U TOCTPOUTH HA KOMIUIEKCHOM TUIOCKOCTH CEMENCTBA IMHUMN, 3a/IaHHBIX YPaBHEHUSIMH:

C :
1) |Z|:ar—gz’ 2) | z|=Csin(arg z).

5. Haiitu Mmoaysibs 1 apryMeHT npou3BoaHoN GpyHkiuun W = f (Z) B TOUKe Z = Z:

f(z)=@1+4i)e™,  z5=1+i

6. BBIYMCITUTH HHTETPAIIBL:

1) Ll |z|=/3, Rez>0 ;
({)I { |

2) j(Rez+Imz)dz, 2oe L:ompeszox [0,1+ 2i].
(L)

7. BeIMUCINTB, UCTIONIB3Ys MHTETpalibHYIO hopmyy Koru:
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MeponpHATHS
1) |2]=0,5;

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

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInun:

et _ ebt
1) f(t)=cost. 2) f(t)= "
2. Haiitn opuruHaimsl GyHKIUN 110 33JaHHBIM U300PaKCHUSM:
1 p2
DFEP)=—F—— ) F(P) =
(p+1)*(p+3) (p*+4)(p* +9)
3. Haiitu pemienne 3amaun Koy onepaninoHHBIM METOIOM:
1) 2x"+5x' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x =t2, x(0)=0, x'(0)=0.

3 x"—4x'+3x=5e",  x(0)=0, x'(0)=0.

4. Pemiuth ypaBHEHUS, UCNIOIB3Ys hopmyny roamerns:

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

5. Haiitu PEeIICHUC CUCTEM OINCPATMOHHBIM MCTOAOM:

D X'=6x+2y x(0)=-1, " X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MepOonpHATHS
TectupoBanue — | Bonpocsr:
HE3aBHCHMBII 1. JlaHbl KOMITJIEKCHBIE YK CIIa
xouTpons LHHOKO z=1+2iu z,=3i
(PT5 u PT6)

(SI[GCB Zl n 22 - KOMIIJICKCHO COIIPAKCHHBIC III/IC.]'IEl)

VY cTaHOBUTE COOTBETCTBHE
JICCTBUE HAJ YUCIIAMU:

1.

A

abhwbnE

22, +3z,

N

(:rl AN
N|N g ~
™~ I\)Nll\)

1
(z)*
pe3yJIbTaT AEUCTBUS HAJl YUCIaMU
3i—-6
4i-3
2-5i
—6-3i
6-+3i

2. Z[aHLI KOMIIJICKCHBIC YHCJia

i—
z,=2e*

T

57
_i2%

z,=Te °©

a) I'maBHOE 3HaYeHME apryMeHTa Ipou3BeeHusa Z1 * Z9 paBHO

z
0) I'aBHOE 3HAaUeHKE apTyMEHTa OTHOIIEHHUSI — PaBHO

Z,

(OtBeTHI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
OyHKIUA

1. 2exp 1+i5§j

2.2exp 1+i2?ﬂj

3. 2exp|1-iZ%
p 6]

4. 2exp 1+i£j
3

3HaUYeHHE QYHKIINU

. e(1++/3-)
e(i —+/3)
e(v/3-i-1)
e(v3-i)

oA W e

4.

Haiitu k023G QuumenT pacTsiKeHus ¥ yroi noBopora B Touke Zg = |

npu otobpaxennn T (Z) = Z4 +Inz

Ipn BBOsE SHAYCHUA K 0 yepyg KOpHEH KBaIPaTHBIX OKPYTIIATH 10

JACCATBIX.
3HaueHus yrijia moBOpOTa BBOAWTE B Irpaaycax

Bsectu nBa un(
k =
a =

5.

BbIuncnuTh MHTETpa I (Rez+Jmz)dz (L)-

(L) npsiMast JIMHUSA,
, TIe

COAUHAOLIAas TOYKU nu

BaecTn nBa umn(
X =
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OTBeT Moy4YuTh B BUjIE KOMIUIEKCHOTO yrcna X + 1Y

JlpoOHbIe 3HAaUYEHUs BBOJUTH B BUIE HECOKPATUMON APOOH
4/9,-712

6.
Boeruncnuts uHTErpan, ucnonb3ys Gopmyny Komn 1. —xl2
dz 2. -1
§ 5 3. xl2
1z+2il=2 2° +4 4. —7il?2
' 5. -1/2
KOHTyp O6XOI[I/ITC$I B ITOJIOKUTCIIbHOM HaAIlPaBJICHUH.

7

BeiGepute Bce hyHKIMH, KOTOPbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU A —

m U OwW
Q
=
(@]
—
(@]
—

m
|
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VYcTraHOBUTE COOTBETCTBUE OPUTHHAJIOB U 2 4p
n300pakeHHii 1. F ( p) — + >
p+3 p°+4
A f(t)=2e" +4cos2t 5 8
3t : 2. F(p)= +
B. f(t)=3e™ +4sin 2t p+3 p?-4
c. f(t)=2e"% +4sh2t 3 F(o)-_ 2 4p
3t . ( p) - _3 )
D. f(t)=4e> —4ch2t p p=—4
3 8
4. F(p)= +—
p—-3 p°+4
9.
BeiOepure yCIOBHO CXOASLIMICA psii, MCIONB3Ysl TpPHU3HAK © (_1)n+1 n2
JleiiOuuma 1. ~~
n=1 (3n+ 2)2
00 n+1
2. 3 (-2 n
no1 (n+1)!
00 n+1
3. y D
n=1 3n+2
0 (_ n+1
4. 30D
n=1 3n+2

10.
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Paznoxuts pyHKIIUIO

(1+x)(x-2) ® P

MaksopeHa. 2 f(X):_+ZX+§X2+1_X3+
11
f(X)=—=+=x--X+—=x*+
3. f(X) >+ ;
11.
HNuTepran (1;3) SBIIIETCSI UHTEPBAJIOM CXOJUMOCTH PSJIOB 0 0
1. Y n(x-2)
n=1
0 X—2 n
n=1 N
© (x=3)"
n=1 N
4. > (x+1)"
n=1

12.YcTaHOBHUTE COOTBETCTBHE
byHKIHS

z

€

M=y

CYIIECTBEHHO 0co0ast TOUKa
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(1+z)
In| =——
_ Z
2 (z+40)
f(z):sin(ﬂ)

Z+ 41

z=0
z=-4i

eZ—I

e

13

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zy = —i B CTEHIEHHOH psijl

a, +a(z+i)+a,(z+i)* +a,(z+i)° +...

Yxkakute Ko3(pPUIEHTHI pa3oKeHUS 8; 8y; dp; 83

(mpoOHBIE OTBETHI BBOAWTE OOBIKHOBEHHOH HECOKPATHMOH APOoOKI0 Oe3 TpoderoB, ecim ko3 dummeHT

MHHUMBIH, |— IIEPBBIi MHOKHUTEJD)

a;=
)=
dz=

14.

16.Pemmts 3amavy Ko oneparuoHHbIM
METOJIOM

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

OTBeT:

xa):é@*ﬁ—ﬁ—t

3

=3t

-€

15.
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Bribepute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

X 1
1.
n§an+2
X 1
2. -
nzzll%'\/n-l-z
* 1
3. X
n=1(n2+3)-\/n+2
4. v 1
n:13n+5

16.13 ypaBuenwuii BrIcIIEr0 HOPs/IKa BEIOPATh ypaBHEHHS, JOIYCKAIONIME TOHMKEHHE TTOPSAIKA C HOMOIIBIO 3aMEHBI

y'=p(y)y'=pyp

L .2

y +ﬂ()’) =0
2. 2yy"-2yy'Iny =(y"?
3. y'+2y+y=¢e"
4. y"sin* x=sin2x
5. n

25y =
yresy sin®5x

17. Yacrroe pemenue Yy * HEOHOPOIHOTO JTMHEHHOTO
ypaBHEHHS
y"'-3y'+2y = x-e*

AMeEET BHU]I

=l A

y* = (Ax+B)-eX - x?
y*=(Ax+B)-e*-x
y* = (Ax+B)-e2* . x?
y* = Ax-e*




OueHounbie IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpPONpPUATHS

Juddepennmrpona
HHBIH 3a4eT ITpumeps! 3ananuiit Ha nudd.3auer (IK3aMeH)

3aueTHblil (JK3aMeHAIHOHHBIN) Oumier 1

Cemectp 3
Creniennsle psaasl. Teopema Abens.HaxoxaeHre HHTEpBana CX0JMMOCTH CTETIIEHHOTO psijia.
2. Tlpeobpa3zoBanue Jlamiaca. OpuruHais 1 n300paxeHusi. OCHOBHBIE CBOMCTBA ONEPALIMOHHOTO METOIa

=

1. Pemwmts 3amauy Ko y'— Y _ x4 , y) =1
X
1+ x)y"+y'=0

2. Pemuts ypaBHEHUE

< 1
3. HccnenoBaTh Ha CXOAUMOCTD YHUCIOBOH psift Z -n"

= (2n+5)In(2n+5)
0 9”
4. Onpenenutb UHTEPBAI CXOIUMOCTH (HYHKIIMOHATILHOTO Psiia Z (_1)n —5n ( Z)n :
n=1 “(X=

5. Paznoxuts B psn Jlopana GpyHKIuio f (Z) = (Z — 3)2 e 110 CTemeHsM 2

6. BBIYHCIUTD In(—\/§+i)2

7. Haiftn kod>(pduument pacTskeHHs IUIOcKocTH Z = X+1Yy B Touke Z, =2i—3 npu orobpaxkeHnn

f(2) = (7Ti+2)In(22)
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. _ . _ 27 +3i
8. Haiitu yron noBopora miockoctd Z = X+ 1y B touke Zy =1 mpu oroOpaxennn f(z) = Y
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+121, 5x/6<argz<5z/4.
eiz
10. BpIuMCcIuTH UHTETPAT Dj —3dZ
z+2]=1,5 (z+7)

11. Haiitu nzo0paxenue 1is GyHKIUH f(t)=t-ch3t-sin2t

TeopeTnyeckne BOIPOCHI JUIs MOATOTOBKH K nudd.3aduery (dK3aMeHy)

JAudpdepeHunaibHbie ypaBHEHUSA U CHCTEMBbI

Kakue oObikHOBeHHBIE nubGepeHIHaNIbHbIE YPaBHEHHsS IIE€PBOTO IOPSAAKAa HA3bIBAIOTCS YPAaBHEHHSMHU C
pa3IenEHHBIMU U ¢ pa3AeiomuMucs nepeMeHHbiMu? Kak onu pematorces?

Kakue oObikHOBeHHBIE audepeHraIbHbIe YpaBHEHHsI NIEpPBOTO TOPSIKa Ha3blBaloTCs oxHOpoAHbiMu? Kak oHM
permaroTcs?

Kakne oObikHOBEHHBIE nu(depeHInaNbHbIe YPAaBHEHUS [IEPBOTO TOPsI/IKa Ha3bIBatoTCsl JuHEHHbIME? [lepeunciure
METO/IbI PEeIICHHUS

Kak pewaercst ypaBuenue bepuymnu?

Kakne oObIkHOBeHHbIE IU(depeHInaIbHBIE YPaBHEHHS NEPBOrO MOPsIKa Ha3bIBAIOTCS YPaBHEHUSIMH B IOJHBIX
muddepennmanax? Kak onu permarorcs?

Yro takoe 3amauya Komu 1151 00bIKHOBEHHBIX An(epeHInaNbHbIX YpaBHEHUH BbICIIUX mopsinkoB? Korma oHa nmeer
€IMHCTBEHHOE perieHue?

[epeuncnuTe OCHOBHBIE THITHI OOBIKHOBEHHBIX AM((EepeHINaIbHbIX YPAaBHEHUH BBICIIUX MOPSIKOB, JTOIYCKAIOIIUX
MTOHIKEHHE MOPAIKA.

[Haiite onpenenenue nuueiHoro auddepeHuaibHble YpaBHEHHS n - To nopsaka. [lepedncinte ocHOBHBIE CBOMCTBa
YaCTHBIX PELICHUH OHOPOJHOTO YPaBHEHHSI.

ChopmynupyiiTe TEOpeMbl O BDOHCKHAHE.

ChopmynupyiiTe TeopeMy O CTPYKType OOIIero pemeHHss HEOAHOPOTHOro JHMHEHHOro IuddepeHunaibsHbe
ypaBHEHHUS

B 1em cocrout meroy; JlarpaHka OTHICKaHWSI YaCTHOTO PEIICHHs HEOJHOPOJHOTO JIMHEHHOTo nu(depeHanbHbe
ypaBHEHUs?

Cxema noctpoeHus GyHJaMEeHTaIbHON CHCTEMBI PEelIeHHH OJHOPOAHOTO JIMHEHHOTO nuddepeHnranbHble YpaBHEHUS
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C TIOCTOSTHHBIMH KO3 hHUTTHEHTAMHU
[epeuncianure METOABI OTHICKAHUS YACTHBIX PENICHUH HEOJHOPOIHOTO JTMHEWHOTO TU(QepeHIInaIbHbIE YPAaBHCHUS C
MTOCTOSTHHBIMHU KO3 (DHUIIMEHTaMH
[laiite ompenencHHEe HOPMAIBHOW CHUCTEMBI OOBIKHOBCHHBIX AH(QEepeHIMATBHBIX YPaBHCHUH n-TO MOPSJIKA.
Chopmynupyiite 3agaay Komru 1ist Takoi CHCTEMBL.
Uznoxure METOABI WCKIIOYCHUS W XapaKTEPUCTHYECKOTO YPaBHEHHS OTHICKAHUS OOIIEro pemieHus
CHCTEMBI IMHEWHBIX OJTHOPOHBIX YPABHEHHH C MIOCTOSTHHBIMU KO3 PHUIMESHTAMU.

YucioBbie U PyHKIMOHAIBbHBIE Psiibl. Psaabl @ypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0UMBIH MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOJUMOCTH 3HAKOIOIOKUTEIBHBIX PSIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak Jl'amambepa. JIns Kakux BHIIOB YUCIIOBBIX PSIOB OH 3 dekTuBeH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpaneupiii mpusHak Komm-MaxknopeHna. B kakux ciydasix ero cienyer IpuMeHSTh?
[Tpm3Hak JleiiOHMIIA CXOMUMOCTH 3HAKOUYEPEAYIOMUXCs pAnoB. Kak MpoBOAWTCS OIEHKAa CYMMBI M OCTAaTKa TaKOTO
psana? [lorsiTre aOCOMOTHOM 1 YCIOBHOM CXOIUMOCTH.
ITonsiTHe QYHKIIMOHAIBHOTO psiia U 00JacTu ero cxoanuMocTd. PaBHomepHast u abcomoTHas cxoguMocts? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[Tonsitue crenennoro psga. Teopema Abens.
WHTepBan u paguyc CXOAUMOCTH CTETIEeHHOTo psiga. Croco0bl HaX0XKICHHSI HHTEPBAIOB CXOJUMOCTH.
Psaner Tetinopa u Makiopena mis naHHOH (yHKIMH. YCIOBUs pas3inoxenus (QpyHkuuu B psag Teimopa. Cxema
nocTpoeHus psiaa Teinopa (Makiopena).
Psiapr MakiopeHa a1t HEKOTOPBIX JIEMEHTApHBIX (YHKIUH, HHTEPBAIBI UX CXOAUMOCTH. VCIONb30BaHNE TOTOBBIX
pas3NIoKeHH JIJIsl TIONYUYECHUsT pa3jiioKeHusl B psii MakiopeHa Oojee cloKHBIX (yHKuui. [IpuMeHeHue crermeHHbIX
PSIOB B IPUOIM)KEHHBIX BBIYHCICHUSX.
[onstne TtpuroHomerpuueckoro psga. Dopmynsr Dypbe ans HaxoxaeHus kKodpdunpieHToB psiaa (QyHKIMS

nepuoaryecKas U 3alaHHas Ha HHTEpBaJie [—TC; TE] )

Teopema [lupuxie o0 yciioBusx paznoxkeHus GpyHKuu B psg Oypee.
®opmyiel Dypbe ISt YETHBIX U HEYETHBIX (DYHKIINH.

Dopmynel Dypbe 115 cirydas pa3iokeHus QyHKIHMHY, 3aJaHHON B IPOU3BOJIBHOM HHTEpBAJIe [—l , |] .

Paznoxxenue B psag @ypre HEIEPHOIUIECKUX (PYHKIINH.
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Kommnuexkcupie yuciaa u gynkuuu. Teopusi BbI4eTOB
TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 JEHCTBUTEIFHON 1 MHUMOM YacTH.
Anrebpandeckas (opma 3amMcu KOMIUIEKCHOrOo umcia. Kakue KOMIUIEKCHBIE 4YHCIa Ha3bIBAIOTCS PaBHBIMH,
KOMIIJIEKCHO - COIPSKEHHBIMU?
Apudmernueckre AeHCTBUA HaJl KOMIUIEKCHBIMHU YUCIIAMH, 3alIMCAHHBIMH B ajire0pandeckoi opme.
I'eomeTpuyeckoe MpeACTaBIEHUE KOMIUIEKCHOTO 4YHCJa, KOMIUIEKCHas IUIOCKOCTb. Moaynb H  apryMeHT
KOMIUIEKCHOT'O YncIa.
TpuHOHOMETpHYECKasl M IMOKa3aTenbHass (opMa 3amucy KOMIUIEKCHBIX uducen. Ilepexon w3 omHoi ¢dopmbl 3amucu
KOMITJIEKCHOTO YHCia K APYroH.
Bo3zBezneHue B cTeneHb U U3BJICUEHUE KOPHA U3 KOMIUIEKCHOTO uncia. @opmyinsl Myaspa.
[TonsiTre GyHKLIMU KOMIUIEKCHOTO nepeMeHHoro. [Ipeaen u HenpepbIBHOCTh (PYHKIMH.
IToka3zarenbHasi, norapudMuUecKasi, TPUTOHOMETPUUECKHE, THIIEpOONIMYecKHe U OOpaTHbIE TPUTOHOMETPUYECKHE
(YHKLIMH KOMIUIEKCHOTO IEPEMEHHOTO.
Hduddepennupoanne GpyHKIMN KOMIUIEKCHOTO TiepeMeHHoro. Y cinosus Komm-Pumana.
ConpspkeHHbIE TApMOHUYECKUE (DYHKIIHH.
[MousTre aHanUTHYECKON (DYHKIIMU KOMILIEKCHOTO TIepeMEeHHOro B obiactu. HeoOXoanMble U JOCTaTOYHBIE YCIOBUSI
AHATUTUYHOCTH.
I'eomeTprdecKknii CMbICT MOIYJISl U apIyMEHTa IPOU3BOIHON (PYHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.
ITonsiTre uHTErpasa oT PyHKIHK KOMIUIEKCHOT'O IIEPEMEHHOT0 M €r0 OCHOBHBIE CBOMCTBA. BhIuucieHne HHTerpaos.
Wnrerpanphas Teopema Komm. MaTerpansaas ¢popmyna Komm u ee cnenctsust.
Yucnossle ¥ (yHKINOHAIBHBIE PSB! C KOMIJIEKCHBIMU YJICHAMH.
Crenennsle psaapl. Teopema AGens. Pan Teitnopa. Teopema o pas3noxkeHnn aHanuTHUecKon GyHKIUH B psag Teitnopa.
Psiner Jlopana, onpenenenne. Teopema JlopaHa o pa3nokeHHH aHANUTUYECKON (DYHKIMH B Koublie B psf. lloHsTHe
AHAJTUTUYECKOTO MPOAOJDKEHUSI.
Oco0ble TOUKH U UX Kinaccudukanys. Beruer pyHKIMK B M301MpoBaHHOM 0co60i Touke. DopMysbl 11 BEIYUCICHUS
BBIYETOB.
OcHoOBHas TeOpeMa O BBIUETAX.
IIpuMmeHeHre BBIYETOB K BEIUMCIICHHIO OTPEAETIEHHBIX HHTETPaioB

OnepanuoHHbIA MeTOJ
Haiite ompenenenue npeodOpasoBanus Jlammaca. Kakas QyHKOMA MOXET CiIy>XuThb opuruHajioMmM? UTo Ha3biBaeTcs
n3o0paxenueM QyHkuuu o Jlamnaccy?
3amummTe Tabauily n300pakeHui HanboJee YacTo MCIIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHI.
ChopmynmupyiiTe W 3alUIIATE CBOHCTBO JMHEWHOCTH. Kak OHO HMCTHONB3YyeTCS ISl HAXOXACHHUS HU300paKEHUS I10
OpUTHHATY U HA000pOT?




OueHouHble
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Chopmymnupyiite u 3anummuTe cBoiicTBa nuddepeHupoBanrs n300paxeHnss U opurnHaga. Kak oHE MCTIONB3yI0TCA
JUTSL HAXOXKIEHUST N300payKeHHsI 110 OPUTHHAITY 1 Ha000poT?

ChopmynupyiiTe U 3aMuIIMTe CBOWCTBA WHTETPUPOBAHUS W300paXKeHUs W OpUruHana. Kak OHU MCIONB3YIOTCS st
HAXO0KIEHUS H300paKEHU 110 OPUTHHAITY H HA000pOT?

ChopmynupyiiTe ¥ 3alMITUTe CBONCTBA 3ama3/blBaHUs W CMeElleHUS. Kak OHM HCIIONB3YIOTCS MU HaXOXKICHHS
n300paXeHus1 10 OPUTHHAITY U Ha000pOT?

Haiite monsitue cBeptku (GyHknui. Kak 3anuceiBaeTcs n3oopaxenne cBepTku? Kak MOXHO MCHONB30BaTh (HhOPMYITy
CBEPTKH UTSI. HAXOXKIEHUS H300paKeHsI IO OPUTHHATY W Ha000pOT?

W3noxure cxeMy HaxOXJCHHUS YAcTHOTO pelleHWs ITUHEWHBIX aup(depeHIMaIbHbIX YPAaBHEHUH OMEpaluOHHBIM
METOJIOM.

W3noxure cxeMy HaxOXAEHHUs YacTHOTO PEUICHUS CHCTEM IJIMHEWHBIX au(@depeHInalbHbIX ypaBHEHUHA
OnepanuOHHBIM MCTOAOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonsTue dynkuunit Xasucaiina (1 -gpynkuus) u Aupaka (6 -pyHKIHSA).

5. MeToauuecKkue YKa3aHus 110 nmpoueaype ounCcHuBaHusAd

OueHoYHbIe MeponpusTus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTponbnas padora

B cemectpe cTyaeHTB! BBINOJHAIOT S KOHTPOJBHBIX paboT, COJEp)KaHHE KOTOPHIX OXBATHIBAET BCE PAa3JElbl
mucuumuinael.  Kaskmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOJSTCA B Hachl
MPaKTUYECKUX 3aHATHH. 3a KKAYI0 KOHTPOJBbHYIO PadOTy MaKCHMAIIbHBIH Oalul Ompeiemnsercss B COOTBETCTBUE C
PEUTHHT-TIJIAHOM JUCUUIUIHHBL.

Kpurtepumn oueHku 3a1aHusi:

Baniel 32 KOHTPOJIBHYIO Pa0OTY IOJIyYarOTCsS YMHOXKEHUEM MaKCUMAJIbHOTO Oaiia, IpeayCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHUM.

W13

B CEMCCTPC CTYACHTHI BBINIOJIHAIOT 5 Hﬂ3 10 BCEM pasaicjiaM porpamMmbl JUCHUITIJIINHBI. vy KaxKa0ro CTyACHTAa B
rpymnre cBoii Bapuant V13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIBL.

W3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Penrenue kaxoro 3ajanus TOJHDKHO OBITH MOJPOOHBIM, C BKIFOUEHHEM IPOMEKYTOUHBIX PACUETOB, PAcCyKICHHH,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOJOB U (hopmyil. 3aJaHNE BBICBUTAETCS OTACIBHBIM (aitiom,
ykazpiBaetcss U0, rpymma.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJKET y4eCTh UCIPABIICHUSI ¥ JOOABUTH OAJIITBHI K TPEIBIIYITIM

TecTupoBanue — HE3aBUCHMBIN
koHTpoibs LTOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HEIenu B
cepeivHE M KOHIIE TEKYIIEro CeMeCTpa COINIacHO pacmucaHuio. PybOexnoe tectupoBanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHYT 6e3 mepepbiBa. OTCUET
BpEMEHH HA4MHAETCs ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTax, NpeIIECTBYIOIIUN TECTHPOBAHMIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHKE TecTa J0 UCTCUCHUA OTBCILéHHOFO BPEMCHU.
PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHUA M BJIaJCHUH, MONYyYEHHBIX CTYACHTAMHU 32
OIIpPECIICHHBIN IPOMEXKYTOK 00yUYEHHUSI.

Kaxxnpiii BapuaHT OusieTa MOACITUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasfeliaM XUMHH U cofepkuT 20 3amaHuil.
CTyHeHTBI BHOCAT OTBC€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W IMOACHCHUA HNPOBOIAT Ha 6YMaF€. ITo oxoHYyanuu
TECTHPOBAHMsI IIPENOJaBaTelIi0 BbIAETCS MaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJUTCA HA KOHCYJIbTAllU.

KpuTtepun oieHKH 0JHOTO 3a1aHUSI:

® 33 KaX/0€ NPAaBUIBHO BHINOJHEHHOE 33aHNE BBICTABIAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBINIOJHEHHOE 3a/1aHue BeicTaBisieTcs () 6amios;

e JUIA 33JaHUi C BRIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTaHOBIJICHHE
[OCJIEI0BATEIbHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.

MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxmoe PT cocrasiser 15 6amos.

3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAlMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacmonaraeTcss Ha caite http:/exam.tpu.ru B pazzmene «MeponpuATHS», U MOXKET OBbITH BBINOJHEH KayKAbIM
CTY/ICHTOM HEOTPaHWYEHHOE YHCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi NO YEANCUMENbHOU HpUdUHe,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPbIl HAZHAYAEMC s CpA3y NOCie KOHepeHy-
Heoenu.

Ilpu pesynomame pybescnoco mecmupoganus 6 64108 u menee, 0OYUArOUUMC NPEOOCMABIAEMC 8 Nepuoo
meKyujetl npoOMe*CYmoUHOU AMmMeCcmayuu 803MOXCHOCHb noemopro npoumu PT 6 pesepaubili 0eHb, cO21aco8aHHbIL



http://exam.tpu.ru/

OueHoYHbIe MeEponpUus TS Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXO}Jl/lele METOAHYECCKHE YKAa3aHUA

¢ bropo pacnucanuii TI1Y.

JuddepenunupoBannbiii 3auetr | AuddepeHunpoBaHHbIi 3a4eT OCYIIECTBISAETCS B COOTBETCTBUH ¢ [losi0keHreM 0 MpOBeIeHNN TEKYLIEro
KOHTpPOJISI U MPpOMEKyTOUHOU arrectauuu TITY (kak opraHn3zoBaHHast MpoIeaypa HE MPOBOIUTCS).
WToroBslii 6at onpeneisieTcs CyMMUpOBaHHEM 0aJlioB 3a BCE OLIEHOYHBIE MEPOIIPUSATHUS TEKYILETO
cemMecTpa.
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