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1. Poan JUCHMILIMHbI «MaTeMaTuka 3»B (l)OpMI/IpOBaHI/II/I KOMIIe Te HIMH BBINIYCKHHUKA:

Cocrasisionue pe3yJibTaToB 0 CBOCHUS (ue CKpHUIITOPLI KOMIIETE HlIl/[l/l)

JneMeHT MNHAMKATOPBI 10CTHAKE HUA KOMIIE T e HUUi
o0pa3oBaTeJibHOM Kon H
MPOrpaMMbI Cemecrp | xommeTeHmm K?;::f;;‘;ii‘::le Haume HoBaHue
(u"cu“ru] HHA, Kox MHIHKATOpA HHAUKATOpa Kon Haume HOBaHHe
npakruka, F'HA) 710 CTHIKE HUS
Binapeer onbITOM npUMEHEHHs 3aKOHOB
Crioco6eH OCyIIeCTBITh VK(Y)-1.1B1 €CTECTBCHHBIX Hay E( 1 MaTeMaTHYECKHX
IOHCK, KpUTHYeCKHUil METOJIOB M MOJIENIEH AJIs PelIeHUs 3a1ad
aHaJIN3 U CHHTE3 Anam3upyer 3ajady, TEOP ETUYICCKOTO U IIP UKJIAZIHOTO Xap aKTepa
YK(Y )-1 HHPOPMALIUH, TPUMEHSATH I/I,YK(Y )- 1.1 BBIZIEISS €€ 0a30BbIE VK(Y)-1.1V1 YMeer pemars 3aa4u TEOP ETUUECKOTO U
CHCTEMHBIH T10 X 01 [UTS COCTAaBIISIFOIIHE : TP MKJIaJHOTO Xap aKTepa
PCIICHIS IO CTABIICHHBIX 3Ha€eT 3aKOHbI ECTECTBEHHBIX HAYK M
sajad YK(V)-1.131 MaTeMaTHYEeCKUE METOJbl TEOP ETUUECKOTO
Xap aKTepa

Crioco0eH NpUMEHSTh Mpimensier Bnapeer MareMaTH4eCKUM anmnaparom
€CTECTBEHHOHAY YHBIC U . KOMIUIEKCHOTO ¥ OTICPAIlIHOHHOTO HCYUCIICHUS,
3HAHUSI, METO JIbI by HKIHE, THHCHHOT OIIK(Y)-1.1B3 VTS TIPOBEJICHUSI T€OPETUIECKOr 0 HCCIIEI0 BAHHS
MATEMaAaTUYICCKOIro aMerbI, " MOI[CIH/IPOBaHI/IH Cbl/lvfil/l‘{eCKI/lX U XUMHUYECKHUX
aHasm3a u [IPOLIECCOB U SIBICHHMN, 8 TAKKe, VIl PEIICHUS
MOJIeIMpOBAHNs B f:{ ?gi’paﬁiﬁ??}mm " po(ecCHOHABHBIX 3314
HUHKEHEPHOU 3 WLOTIK(Y)-1.1 HCUHCTICHHS, PATIOB, Ymeer pewars OOBIKHOBECHHbIC

OIIK(Y)-1 ZIeSTEILHOCTH, CBA3AHHOM bDEpCHIHATbHbIX 1 depeHInaIbHbIC YPaBHCHMS U HX CHCTEMBI,
C pa3paboTKOH, ypaBHeHnui, Teopun OIIK(Y)-1.1¥3 MPUMEHATh  amnmapaT TapMOHHYECKOTO U
[IPOEKTUP OBAHUEM, by i K KOMIUIEKCHOTO ~ aHajmM3a [pH  pelICHUU
KOHCprHpOBaHI/IeM, KOMILIEKCHOTO CTAaHAaP THBIX 3a1a49
TCXHOJIOTUsSMHU IepPEMEHHOTO B 3HaeT OCHOBHBIC onpeneneﬂuﬂ u EOHYITI/ISI
MIPOMU3BOJICTBA U AmEEREpHOf OTIK(Y)-1.133 Teopun mudhepeHIMANbHBIX ypaBHEHHH, PSIIOB,
SKCILTy aTal[iK (GYHKIMH ~ KOMIUIEKCHOTO TIEPEMEHHOTO M
OHOTEX HUYECKUX CHCTEM flesTebROCTH OTIEPAMOHHOT'0 UCYUCICHHUS

2. Iloka3areiu n METOAbl OLICHUBAHUSA

Il;1anupyembie pe3yabTaThl 00y4eHHUs IO JHCIMILIHHE

Kon nnaukatopa

Koa

Haume HOBaHuUe

J10CTHIKE HUSI
KOHT PO.JI UpyeMOii
KOMIIE T e HIMH
(MJ1M ee YACTH)

Haume HoOBaHuUe pasaesa JUCUMINI HHBI

(oie HOUHBIE
Me pOonpHsITHs)

P 1

Bnaneet
METOJIAMU pelIeHHs 0OBIKHOBEHHBIX MU (hepeHINATBHBIX
YpaBHEHHH 1-T0 ¥ BBICIIETO MOPSIKOB U CHCTEM
D G epeHIaTbHBIX YPpaBHEHHUI

METOJAMHU  HCCIIC0BaHUS

CXOIUMOCTH PpAOOB,

PasJIoKCHUA

1. O6bikHOBeHHbBIE MU DepeHIMaNbHbIE YPaBHEHHUS

BBICIIHX MOPSAIKOB M CHCTEMBI 0OBIKHOBEHHBIX
Jud epeHnnaNbHbIX YpaBHEHUH

N.YK(Y)-1.1
YK®) TIepBOTO MOPSIKA na3.
U.OTK(Y)-11. 2. O6sIkHOBEHHBIC AU epeHIaTbHbIe YPaBHEHNUS TeCTHPOBaHPle -
HE3aBUCHMBIH

koHTposbp [IOKO

MeToabl Ol HUBAHUS

KontponbHas pabota




¢yHKOHHE B CTEHNCHHBIE W TPUTOHOMETPHUYECKHE  PSIIp; 3. YucnoBele psizbl
MeTozaMu auddepeHIHaIbHOTO U UHTETPANTBHOTO HCYUCICHUS 4. OyHKIMOHANBHbBIE PSIBL.
¢yHKIMI KOMIUIEKCHOTO MIEPEMEHHOTO; OCHOBHBIMH 5. Pamsl @ypee
HOPUJIOKEHUSAMH TCOPUH BBIYETOB; METOJAMU OIEPAI[OHHOTO 7. Pampl B KOMIIIIEKCHO# 0OmacTy.
WCUHCIICHHUS PpEHICHUsI OOBIKHOBEHHBIX 1 (epeHINaIbHBIX 8. Teopns BEIYETOB U €€ MPHUIIOKEHUS
YPaBHEHUM U UX CUCTEM 9. Ilpeob6pazoBanne Jlamnaca. OnepanoOHHBIH METO
pemeHust M pepeHuaIbHBIX ypaBHEHIH
PIA2 | Ymeer 1. O6wIKHOBEHHEIE M (epeHIMATEHbIE YPABHEHAS KonTtposbnas pabora
OTpeeNiATh THI, HAXOOUTh O0OIlee M YacTHOE peIIeHHe IIEPBOTO TOPSIIKA nas.
JudepeHInaNbHBIX ~ ypaBHEHMH M CHCTEM  JHHEHHBIX 2. O6bIKHOBEeHHBIE M (epeHIHaTbHbIe YPABHCHHS TectupoBanue —
¢ epeHImanbHBIX ypaBHEHUH c MOCTOSIHHBIMU BBICIINX TOPSIIKOB M CHCTEMbI OOBIKHOBEHHBIX HE3aBUCUMBIH
k03 duUIMeHTaMy; HUCCIeI0BaTh HA CXOJUMOCTh UYHCIIOBEBIC b depeHIHaTbHbIX YPaBHEHHMI koHTposs LIOKO
PAIbl; HAXOIUTh MHTEPBAJIBI CXOAMMOCTH CTEIEHHBIX DPANOB; | W.YK(V)-1.1 3. YncioBBIe psibl
pasnmarate (GyHKUMM B psag Tedmopa u Dypbe; BBHITOJHITH 4. DyHKIMOHATBHBIE PSIIBI.
JeficTBus ¢ KOMIUIeKCHbIMM — uncmamn  u  Qynkuuamu; | MOTKY)-LL ) 5 pgyor dypee
midpepeHpoBaTh U HHICTPUPOBATE ()YHKIHH KOMILIEKCHOTO 7. Pamp1 B KOMIIIEKCHO 00OacTy.
HNEePEMEHHOT0; pasnaraTe GyHKUUU B psax JlopaHa; mpUMeHATh 8. TeopHs BHIYCTOB W €& IPUIOKCHUS
TCOPHUIO  BRIYCTOB U1  HAXOKACHHA HMHICTPAJIOB, HaXOIUTh 9. IIpeo6pasosanue Jlannaca. OnepannoHHBIA METOT
nu300pakeHHe 110 OPUTHHAITY U OPUTHHAT 110 U300pakeHHIO; petenmst i GepeHIMaTbHEIX YpaBHEHHI
pemats 3amauy Komwm mst muddepeHIManbHbIX YpaBHEHUR U
CHUCTEM C ITOMOIIBIO ONMEPALUOHHOTO HCUUCICHUS
PJI3 | 3naer 1. O6EIKHOBEHEBIE M (pepeHIHaTbHEE YPABHEHHS KonTtposbnas pabota
Kki1accupukanuio mdepeHIranbHbBIX YPaBHEHHH, OCHOBHBIE TIEPBOTO MOPSIIKA nas.
MeTozpl pemieHus MM QepeHraIbHBIX YpaBHEHUI MepBoro u 2. OGBIKHOBEHHBIC W (epEHINATBHBIC YPABHEHHS TectupoBanue —
BBICIIIMX MOPSIKOB M cucTeM Aud(epeHIraIbHbIX yPaBHEHUH; BBICIINX TOPS/IKOB M CHCTEMbI OGBIKHOBEHHBIX HE3aBUCUMBIH
OCHOBHbBIC [OHSTHS TCOPHH YHCIOBBIX W (QYHKUMOHAIBHBIX | 11 YK(V)-1.1 i epeHIMATBEHEIX yPaBHEHHIT koHTpoJb LIOKO
psanoB; psagel  Teinopa, Maxiopena, ®Pypbe; NOHATUA 3. YncnoBsie psipl
KOMIUICKCHBIX ~YHCEJ, OCHOBHBIX (YHKIMI KoMmIuiekcHoro | MOTK(Y)-11. | 4 DYHKIHOHANBHEIE PSJIBL.
NEepEeMEHHOT0 M WX CcBoiictBa; udQepeHunpoBanue u 5. Pt Dypbe
UHTETPUPOBaHME (QYHKIMH  KOMIUIEKCHOTO  II€PEMEHHOTO; 7. Pl B KOMIUIEKCHOH 06IaCTH.
nousatus psaga JlopaHa, ocoOBIX TOYEK, BBIYCTOB; IOHSATHE 8. TeopHs BHIYETOB W €& MPUIOKCHAS
npeobpasoBanus Jlannaca U ero OCHOBHBIE CBOWCTBA; OCHOBHBIE 9. TIpeobpasosanue Jlammaca. OnepamroHHBIH METO
MPUIIOKEHHS ONEPALUOHHOTO HCUYUCICHUS petrenust i hepeHIHaTbHEIX YpaBHEHHI

3. HlIkaaa oueHUBaAHUA

[Topsinok opraHu3alMM OLIEHUBAHUS PE3YJIbTaTOB OOY4EHHs B YHHUBEPCUTETE PErIaMEHTHPYETCS OTACIbHBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema onleHUBaHUS pe3yabTaToB oOyueHUss B ToMCKOM monuTexHn4eckoM yHuBepcutere (Cuctema oneHuBaHUs)» (B JEHCTBYIOLICH pelakium).
Hcnionbiyercs OayulbHO-PEHTHUHTOBAsI CHCTEMa OLIGHWBAHUS pPE3ynbTaToB oOydeHus. WToroBas oleHka (TpaJuIlMOHHAs W JIUTEpPHAs) MO BHJAM



yuebHoil nestenpbHOCTH (M3ydeHue mucuuiumH, YHWUPC, HUPC, kypcoBoe mNpOeKTHpPOBAaHHUE, MPAKTUKH) OMPEACNAETCS CyMMOM OayuioB Mo
pe3ylibTaTaM TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTecTaluu (MTOroBasi peTHHTOBas olleHKa - MakcuMmyM 100 GansoB).

Pacnipenenenne OCHOBHBIX U JIOMOJHUTEIBHBIX OalsIoOB 3a OILEHOYHBIE MEPONPUSTUS TEKYLIEro KOHTPOJII M MPOMEXKYTOUHOW aTTecTaluu
YCTaHaBJIMBACTCS KaJIEHJAPHBIM PEUTHUHT-IJIAHOM U CLUIUIMHBI.

PexomeHtyemasi 1Kana JUist OT/IEIbHBIX OLIEHOYHBIX MEPONIPUATHN BXOJHOTO U TEKYILETO KOHTPOJIS

% BBINOJIHE HUSI

CooTBeTCTBHE

OnpeneneHne oneHKH

3aJJaHusd Tpa}:ll/llll(IOHHOﬁ O1e¢ HKe

90%+100% «OTmuHO» OmmuHOe MOHMMAaHUE IPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHUS U BIAJCHUE ONBITOM IIPAKTUUECKOU NEATeIbHOCTH,
HEOOX0MMbIE Pe3yJIbTaThl 00ydeHHs c)OpMHUPOBAHBI, X KAUECTBO OLEHEHO KOJIMYECTBOM 0alUIoB, OJIM3KHM K MaKCHMAJIbHOMY

70% - 89% «Xopo1o» JlocTaTo9HO MOJIHOE MOHMMaHHUE MPeMETa, XOPOIlIne 3HaHHS, YMEHHSA U OMBIT MPAKTHYECKON NEATEIFHOCTH, HEOOXOMMBIE Pe3yIIbTAThI
00y4eHus copMHUPOBAHBI, KAYECTBO HH OJHOTO M3 HUX HE OIIEHEHO MUHUMaJbHBIM KOJIMYECTBOM OauioB

55% - 69% «Y IOBILY [IpuemireMoe MOHMMaHUE PEIMETA, yIOBICTBOPHUTEIBHEIC 3HAHUSA, YMEHHS U OIBIT IPAKTHIECKOH JesITeIbHOCTH, HEOOXOIMMBIE Pe3yIIbTaThl
00y4eHus copMHUPOBAHEL, KAYECTBO HEKOTOPHIX M3 HUX OI[CHEHO MUHUMAJBHBIM KOJIMYECTBOM 0allioB

0% - 54% «Heynosi» Pe3ynpTatel 00yUeHHUsI HE COOTBETCTBYIOT MHHHMAJIBHO JOCTATOUHBIM TPeOOBaHMAM

[llxana s OLIEHOYHBIX MEPOIIPUSITUI dK3aMEHa

% BBINOJIHE HUSI JK3aMeH, CooTBeTCTBHE
3a/1a HUH DK3aMe Ha 0aJjua TPpaJUIHOHHO M 011e HKe Omnpene.tenue oueHxu

90%-+100% 18 +20 «O1TmuHO» OmmMyHOe MOHMMAaHUE IIPEAMETa, BCECTOPOHHUE 3HAHUS, OTIIMUHbIE YMEHUSI U BIaJJCHUE OIBITOM IIPAKTUYECKOH JESITENIbHOCTH,
HeoOX0AMMBIE pe3yJIbTaThl 00ydeHHUs chOPMUPOBAHBI, UX KAY€CTBO OIICHEHO KOJMYECTBOM 0aJUIOB, OJIM3KHM K MAaKCHMAJIBLHOMY

70% - 89% 14 =17 «Xopo1io» JloCcTaTOYHO MOJHOE MOHMUMAaHHUE MPEMETa, XOPOIIHe 3HAHHS, YMCHHUS U OMBIT MPAKTHICCKON JCATENLHOCTH, HEOOX0 MM bIe
pe3yibTaThl 00ydeHHs! ChOPMUPOBAHBL, KAUECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aiuioB

55% - 69% 11 +13 «Y IOBIL» [TpuemileMoe MOHNMaHHE IpeIMETa, YAOBICTBOPHUTEIbHBIC 3HAHUS, YMEHUS U OTBIT MPAKTHICCKOH ASSTEIHFHOCTH, HEOOX0MMEIC
pe3ysbTaThl 00y4eHns cHhOPMUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUM AJIEHBIM KOJIMIECTBOM 0auioB

0% - 54% 0+10 «Heynosm» Pe3ynpTatel 00yUeHHs HE COOTBETCTBYIOT MHUHHMAJBHO JIOCTATOYHBIM TPeOOBaHISIM

4. TlepeyeHb THNIOBBIX 3aJaHUM

O e HoYHbI e
Me PONpPHSITHS

Hpumepu THIOBBIX KOHTPOJIb HBIX 3a/1aHUH

KoHnTtponsn
as pabota

BapuaHT Ne 1

KoHTponbHas pa6ota no teme «AunddepeHumnanbHble ypaBHeHUA 1 —T0 nopagKa»




O ue HoYHbBIE IIpruMe pbl TUNOBBIX KOHTPOJI b HBIX 3312 HHI
Me ponpHsITHS

1. OnpeaenuTbTMN U HaTK O06LLME PeLUeHUA AaHHbIX YPaBHEHUIA:

1. (y+yhx)dx— (x—xy)dy =0.

, 2x 2x2
2. Y+ y= .
1+ x2 1+ x2
2, X 2 X2
3. (o + —z)dx +(x"y-— —3)dy =0.
y y

2. HaiiTh yacTHbIe pellleHUs] YpaBHeHUI:

4. xy'—y=xtg(yj, y() =1.

X

5. dax=2y-xe’)dy, y(=1)=0.

KoHTponbHas pa6ota no teme «[udpdepeHumanbHble ypaBHEHUA BbICLLIErO NOPAAKA U cucTeMbl 1Y»

I) Onpeaenutb TMN U HAUTK OBLLMeE peLLueHUA AAHHDbIX YPaBHEHMIA:
’

1) y'=y'+x.

X

14 ! e
2) y'-2y+y=—.
x
II) Penmts 3anauy Konm:
D y'+()=0. yDO=1LyDH=L

2) y'—y=e"+2x. y0)=1y(0)=1.




HPMMBPLI THIIOBBIX KOHTPOJIb HbIX 3aJaHUH

O e HOYHbIE
Me PONPHSATHsi
dx
a =
3) d x(0) =1; y(0) =-1.
a "

YucaoBbie M () YHKIMOHAJIbHbIE PAIbI

L. HccnenoBarh Ha CXOJAUMOCTD PSIIBI:
© 1 i +1)2 > nl(n+1)!
SN UL G S
mn+1—cos” na = (n+2)°3" = (2n)!
© _1 n o) _1 n_4
4. Z( & ] sy
n=1 3n+2 n=1 I/LS +5
1. HaiiTi mHTEpBaJI CXOIMMOCTH Psijia, UCCIICIOBATh PS/T HAa KOHIIAX HHTEpBaa:
2 (0.1)" 5™ 3% (n+3)°
n n=1 (x + 5)

n=1

I1. Paznoxuts B psig Teitnopa, B OKpECTHOCTH TOYKU Xg, PyHKIHIO f(X):

1) y=lnx, xo=1. 2) y=x7-sin5x, xy=0

7 1
3) y=——  x=0, 4) y==—= xg=-1.
1+ x—12x2 0 \7/x 0

KOHTpOJI]:HaSI pa60Ta Ne3 mo Teme «(I)yHKIII/II/l KOMILUIEKCHOI'0O IEPEMEHHOI 0»




O e HOYHbIE
Me PONPHSATHsi

HPMMBPLI THIIOBBIX KOHTPOJIb HbIX 3aJaHUH

BAPUAHT Nel
Iv. a) Haiiru Bce 3HaueHms koprsi: 3/— 2 . Pe3ynbTaT BBIMHCIICHH IPeCTABUTH B anreGpanaeckoil hopme.

6) IpencraBurs B anreGpamdeckoii hopme: (—1—i)*.

V. a) Haifrn xooddumenr pacTskeHus U yroi MoBOpoTa B TOUKE Z, = 1—i IpH 0TOOpaXKeHHH ® = z°

6) IIpoBepuTh YHKIFIO HA AHAIMTHYIHOCT: ® = (7 )° - Z.

VL Haifrn anammrmaeckyro dynkmo f(z) =U +iV 1o mBecTHOW aeficTBUTENBbHOM 4acTH M 3Ha4YeHMO [ (Z,):

U(x,y)=x"=3xy*; f(@i)=—i.

VIL Brruncnurs uHTerpat: jzz Im zdz ,tne L - oTpe3ok mpsiMoit OT Touku z; =0, A0 TOUKH 7z, =1—2i .
L
dz .
VIII. BBIYHCIIMTH MHTETPAT: J-ﬁ ,Tne L Z|Z - 2l| =1.
1.2 (2 —=20)

Konmponvnasa padoma Ne3 no meme «Komnnexcnole paovi. Beruemory

BAPHUAHT Nel

Z
(z-1)(z° +2z-3)
*  cos(in) +°° (z+i+1)"

2. Haiitn u nmocTpouTth 00JACTH CXOAMMOCTH PSjIA: Z

n=1(Z+i+1)" aZo(2n+i)(4+3i)"

1. Pasnoxuts (yHKIUIO f( < ) = B psin Jlopana ¢ ueHTpOM B () = 1 B komue | z—1 |> 4.

3. BeluncimTs cliefyONMe MHTETpPabl:




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THIIOBBIX KOHTPOJIb HbIX 3aJaHUH

zdz exp(1/z)+1 * cosmxdx
B) I dz C>I

2

A) 2
|z—2|=4 e” +e |2]=2 < o X +4x+5

KontponbHas pabora Ne3 mo teme «OnepanyoHHOe HCUHC/ICHHE.»
BAPUAHT Nel

1. Pemmts mudpepenumansHoe ypapHenne X' +3X = e ecm x(O) =0.
2. C nomomsio popmyiel [lroaMenst HAWTH pelIeHne ypaBHEHHS
x''=arctgt,
YZIOBIIETBOPSIONIEE HAYATBHBIM YCIIOBHAM x(O) =x (O) =0.
x+4y +2x =41 +1;

3. Pewwts cuctemy ypaBHEHHIl 3, x(O) = y(O) =0.
Y+x—y= Et




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THIIOBBIX KOHTPOJIb HbIX 3aJaHUH

W13,

TlprMep BapHaHTa UHAMBUIYAJILHEIX 3aJJaHUN.




O ue HoYHbBIE IIpruMe pbl TUNOBBIX KOHTPOJI b HBIX 3312 HHI
Me ponpHsITHS

JuddepeHunanceie YpagHEHUA W CHCTEMBI

1. Haiiru obiiue peiienus ypasHeHRl NepBOro Hopijika
)y L

1) y —== .
)y r sin(y/z)
2) o +ycosr = coszx.
3) yty==yy.

a
——

e Ty n dr

1) ~0.

T costy )
5) (32° 4 Bay?) dr + (6%y + ) dy = 0.
6) 2y +ay -2y =1

2. HaiiTin qacTHEe pelieHid YpaBHeHUH

1) 2+ 1dz =z ydy, y(1)=0.
2) (z—y)dr+(z+y)dy =10, yl)=1.
3) ay' — 2y = 2%, yil)=10.
4) y'tey=(l+z)e o, yl0) = 1.

3. Haiirun peutenns ypapsenuil suiciiero nopsixa

. (0] =10
1 2y = % — 1. 9 ot = o el ?:l"._ '
)2y =y JWW=ve oy =1
3) y" costz = 1. 4) y" +y =cosz.
5) o +1 _2+COSJ$ 6) N i 4 1
HETY cos® ¢ yraTyEre e
Ny +2 +y= (120 —10)e". 8)y" — 3y = 2sin 3z — cos Ju.

9" —dy" 4 5y — 2y = (16— 122)e%. 10) " + 3" + 29 =1 — 27,
1) 2t 4" + oy +y =0, 12) 2* 4" — 6y = 12Inx.

13) & + 2 + 5z = —8¢ ' sin2t, (0) =2, z(0) =6
14} & — 62 + 25z = 9sindl — 24 cos 4¢, (0} =12, z(0) = -2
4. HaiiTn pelieHns NUHeRHEIX cucTeM

1) t=—8c+dy 2)]i=[5:i:+5y 2(0) =0
j=3z—dy li=-c+2 y(0)=1L

G Ep & =6z 9
3) ¢ ‘;u 2y. 4)13 bz + 4y + 2t .
y=2r+y | g=—c+10y-1




O ue HoYHbBIE IIpruMe pbl TUNOBBIX KOHTPOJI b HBIX 3312 HHI
Me ponpHsITHS

YucuaoBbie H ) YHKIIHOHAJIbHbIE PSLIbI
1. UccnenoBars Ha CXOMUMOCTD 3HAKOIOJIOKHUTEILHBIC PAIBL:

N SPCL VP CHE R
a1 (5n* +1)-\n it 2n+7
© (n!)? © (n—lj” 1
3 4 L
) ngl 2" ) ngl n 5"

2. I/ICCJ'Ie,Z[OBaTB Ha CXOAUMOCTDb 3HAKOUYCPEAYIONMECS PANBI:

0 -2 0 2 -1
D S (1" 3”2 2) Z(_l)”—w
n=1 n n=1 n” +4
00 ne 2 0
3 Yy Cml ey z<—1>”1n2"(1+%j
n=1 n. n=1 n




O e HOYHbIE
Me PONPHSATHsi
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3. Hanru MHTepBaJlbl CXOOVIMOCTHM CTEIIEHHBIX PAIOB:

o 3f 0
DY IFZ gr ) S (C1)2

n=1 1 +1 n=1

4. Pasnoxuts B psn Teitnopa mo crenenam (X — X)) GyHKuuu:

1) y=2;, Xp =2 2) y=(l+x)e>", x=0
x“+4x+7
arctgx3 3
3) y=5—3 X9 =0, 4) y=In(x+2)" xy=1.
X

5. Ucnonp3ys pas3noskeHue MOABIHTETPAIbHON (DyHKIIUU B CTEIIEHHOW DS/, BEIYUCIUTh HHTETPAIIBI C TOYHOCTHIO
He menee 0,01:

1/8 1
) [N1-x"dx 2) [sinx’ dx
0 0

KoMmniekcHble yncesaa 1 G yHKIuu

1. Tanb! uncna 7 = —2«/? +2i, zp=2-06i

BeimonauTh neiictBus B anredpanveckoi gopme:
|
D 3z+5z;, 2) z1-2p, 3) —.
22
2. lansl uncna Z; = 3\/§+ 3i, zp=—1+4i, z3=2-4i.

[locTpouTh 4YKClia Ha KOMILIEKCHOH IJIOCKOCTH U TEPEBECTH B TPUTOHOMETPUUYECKYI0 M I1OKa3aTeNlbHYIO (opMy
3anucy. BBIMOTHUTE yKa3aHHBIE ACHCTBHS B MOKa3aTeNbHOU (opMe, pe3yabTaThl MPEJACTaBUTh B alreOpanveckoil u B
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MoKa3aTeIbHOMN dopme.

1) (Z2)6, 2) %/;’ 3) Z2-Z3 )

2+ 23
3. Maubr uncna zy =—1—i, 7, =2+3i.

Beruncnute 3HaueHuUs QyHKIUIN:

1) Inzg, 2)e?2, 3)cosz,.

PesynbTarhl npeacraBuTh B anredpandeckoit dopme.
4. OnipeaenuTh U MOCTPOUThH Ha KOMIUJIEKCHOM MJIOCKOCTH CEMENCTBA JIMHUM, 3a/IaHHBIX YPAaBHEHUSIMU

C )
1) |Z|: ;gz, 2) |Z|: CSln(arg Z).

5. HaiiTu MOzynb U apryMeHT Tpou3BoaHoi gyaxuun W= f(Z) B Touke 7 = Z0:

FRD=(+4)e™,  zo=1+i
6. BeruncianTh MHTETPAIIBI:

dz

H [ 22
TN

, eoe L:{ |z|:\/§, Rez>0 };

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

7. BeraucnuTh, HCHOJB3Ys HHTETpaIbHY0 Gopmyrny Komm:
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Me PONPHAT Ust
) D [z[=0.5;
L% 4z, 20e L:42) |z+1]=1;
2 (z+1)°
(L) 3) |z|=2.

OnepanyoHHbIi MeTO/
1. Haittu u3o0paxeHus cieayronmx QyHKIMM:

eat _ebt
1) f(t)=cos™. 2) f()=
2. Haiiti opuruHaibl GyHKIUH 110 33JaHHBIM U300paKCHU M
e
D F(p)=—F— ) F(p)=—F—————
(p+D)"(p+3) (pr+DH(p~+9)
3. Haiitu pemenne 3anaun Komm oneparimoOHHBIM METOIOM:
1) 2x"+5x' = 2cost, x(0)=0, x'(0)=0.
2) x"+6x =12, x(0)=0, x'(0)=0.
3)x"—dx'+3x=5¢*,  x0)=0, x'0)=0.
4. Penmth ypaBHEHHUS, UCTIOJIB3Ys hopmyiry Jlroamers:
0, <1,
-2, 1<5t<L2,
x"+16x = x(0)=0, x'(0)=0.
1, 2<t<L3,
0, t>3,

5. HaiiTu pelieHue cucTeM onepaOHHBIM METOA0M:

N x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y" y(0)=0. y'=x+2y  y0)=-1.
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Me pONPUATHSA
TectupoBa | Bompocsr:
HHUE — 1. JlaHbI KOMIIJICKCHBIEC YHCIIa
HE3aBUCUM Z, =1+2i u 2, = 3
13974 - —
KOHTPOJTH (3mechb z; M 7, - KOMIUIEKCHO COINPSDKEHHBIE YUCIIA)
[IOKO YCcTaHOBUTE COOTBETCTBUE
(PT5 u JIeficTBYE HaJ YU CIaMU:
PT6) 1. 2z +3z,
2. 7z
3. RRe)
Z
4. 5.2
g
5. (z)°
pe3yabTaT ACUCTBUS HAJl YACIIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4, -6-3i
5. 6+3i

2. JlaHBI KOMILIEKCHBIC YK CIIa

T
=

z,=2e*

a) I'maBHOE 3HaueHUE aprymMeHTa NpOU3BCIACHUA Zl : Z2 paBHO

Z
0) I'1aBHOE 3HaUEHUE ApTYMEHTA OTHOIIEHUS —- PABHO
<y

(OTBeTHI 1aTh B rpajycax)
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3.yCTaHOBI/ITe COOTBECTCTBHUC
OyHKIMA

1. 2exp(1+i5—ﬂ)
6
2. 2exp 1+i2?ﬂ)

3. 2ex 1—i£j
P 6

4. 2exp 1+i§j

3Ha4YCHUE () YHKINU

1. e(1++/3-0)

2. e(i—+3)
3. e(3-i-1)
4. e(\3-i)
5.

4.

Haiitn koo (ppuuuenT pacTsikeHus U yrosl moBOpOTa B TOUKE  Z( = i

nipu otobpakenuu [ (z) = *+Inz

IIpu BBOZE 3HAdEHATk 3HAQYECHUSI KOPHEW KBAJPATHBIX OKPYIIIATH 10

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'palycax

Beectu JBa 4yuciliia
k =
o=

S.

BbIUMCINTE MHTErPA J (Rez+Jmz)dz (L)-

(L) npsmas JIMHU,
, TIE

= 0 2, =1+2i
COIMHSIIONIAST TOYKHU 51

Beectu JBa 4yuciliia
XxX=




O ue HoYHbBIE IIpruMe pbl TUNOBBIX KOHTPOJI b HBIX 3312 HHI
Me ponpHsITHS

OTBeT noNIy4uTh B BUJIE KOMIUIEKCHOIO uncia X + 1)y

JlpoOHble 3HaUeHU s BBOAUTD B BUJIE HECOKPATUMOW IpoOH

4/9,-7/2

6.

Berancnute nHTErpai, ucnonsiys dopmyny Komm 1. —x/2

dZ 2. -1

— 3. 7l2

e+2i=2 2 +4 4. —7il2

5. —1/2
KOHTyp O6XO[II/ITC$I B ITOJIOKUTCJIbHOM HallpaBJICHUH.

7.
BriGepute Bce yHKIIMH, KOTOPbIE MOTYT Inz
CIIY)KUTh OpUTHHATaMU

>
|

m O QW

e
|
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YcTaHOBUTE COOTBETCTBUE OpPUTMHAJIOB U 2 4p
M300paKeHHit 1. F(p)= t—
p+3 p +4
A f(t)=2e" +4cos2t ) 3
) 2. F(p)= +
B. f(t)=3e3t+4sm2t (p) p+3 p2_4
C. f(t)=2e " +4sh2t 4 4
f@) } 3. F(p)= __dp
D. f(r)=4e> —4ch2t p=3 p -4
3 8
4. F(p)= +—
p—3 p-+4
9,
BeiOepure YCIOBHO — CXOISIMWMCS —Psijl, HWCHONB3YyS TPU3HAK © (= 1)n+1 2
JleiibHuLa 1. —
n=1 (Bn+2)
5 ( 1)n+1 n
ST (D!
0 [ n+l .
3.y (G RN
n=1 3n+2
0 [ n+1
4. Y D
n=1 3n+2

10.
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1 f(x) lx 1x2+1x3+
— 1. =—X—— —
Passomars o /=700 o TR
Maknopena. 2. f(x)=§+1x+§x2+gx3+...
11 , 5,
X)=——+—-x——x"+—x"+
3. f(x) 2t 6
11.
NurepBan (1;3) aBisieTcs HHTEpBAIIOM CXOIUMOCTH PSAIOB o0

1L Y n(x-2)"
n=1
0 _ n

3 Z:(x 2)
n=1 N
0 _3 n

3 Z(x )
n=1 1
o0

4. Z(x+1)”
n=1

12.Y cTaHoBUTE COOTBETCTBHE
byHKIWST

4

_¢
Z2 (1 _ Z)2

f(2)=

CYIIECTBEHHO 0C00ast TOUKa

=00
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m(lﬂ)
Lz -

2(z+4)

f(z)=sin ij

7+4i
62 .
CTeR

f(2)=

z=-4i

z=1
z=4i
Z=-i

13

1

OyHKIMIO W = — pasiokWiIM B OKPECTHOCTU TOUKHU Z) = —i B CTEIICHHO! psIlt
<
H -\ 2 3
a,+a,(z+i)+a,(z+i) +a,(z+i) +...

VYxkaxknuTe K03¢ QHULHUEHTH PA3TI0KESHUS ag; a1;a0;a3
(mpoOHBIE OTBETHI BBOAUTE 0OBIKHOBEHHOM HECOKPATUM OH Ip0ObI0 63 MpolesioB, ecim k03¢ G ULKeHT
MHUMBIH, { — NEPBbII MHOKHTEIb)

ap=
a|;=
ar=

az= _

14.

16.Petimts 3anauy Koum onepanyuoHHEIM
METOJIOM

3 L3 B ' B OTBeT:
x'+3x'=e 7, x(0)=0, x'(0)=-1

15.
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Beibepute cxoasumiics psi, UCTIONIB3Ys MPU3HAK CPABHEHUS

o0

1. !
n=1 n+2
x 1

2. _—
nzzll%-\/n+2

© 1
3%
nm1(n?+3)-Jn+2
©
4.
n§1 3n+5

161/13 ypaBHCH[/]ﬁ BBICHICTO IOPAIKA BbI6paTB YpaBHCHMA, JOIYCKAONIMC TMOHIWKCHUC IIOPAAKa C IIOMOIIbIO 3aMCHbI

y':p(y),y":p'y.p
1. 2
y'+——(")*=0

-y
2yy"=2yy'Iny=(y"’*
y'+2y+y=e"

y"sin® x =sin2x

AR

425y =
Y Y sin®5x

17. Yacrhoe pemenne Y * HeoqHOPOTHOrO JMHEHHOrO
ypaBHeHHs

y'-3y+2y=x-e"

UMeeT BT

sl .

y*=(Ax+B)-e” - x>

y¥=(Ax+B)-e* - x
y*=(Ax+B)-e>* - x?
y¥=Ax-e"
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DK3aMeH

[S—

10. Haifru yron noBopora mwiockocTd Z = X +1y B Touke Zy =1 npu oroGpaxkenmn f(2) =

[TIpuMepsl 3aiannii HaA YK3aMEH
JK3aMeHAIMOHHLIN Omier 1

Crenennble psabl. Teopema Abenst. Haxoxaenue narepsaiia CXoQuMOCTH CTENICHHOTO pAfia.
IIpeobpazoBanme Jlammaca. OpuruHansl 1 m300paskernsi. OCHOBHBIE CBOMCTBA OTEPAIMOHHOTO METO/1a

Penmrs 3anauy Konm y'— Y = 4x4 , y(l) =1
X

(l+x2)y"+ y'=0

Pemmrs ypaBHEHHE

1
(2n+5)In(2n+5)
0 91’1
Onpe1eUTh MHTEPBAJ CXOAUMOCTH (YHKIMOHAILHOTO  psiaa z - ——.
n=1 5" (X - 2)n
Paznoxurs B psin Jlopana gyHKImO f(Z) =(z—- 3)2 e —-
In(—/3 +1i)?

Haifru  ko>(QQMIMEHT pacTsHKeHWA IUIOCKOCTH Z =X-+Iy B Touke Z,=2i—3 rmpm
f(2)=Ti+2)In(2z)

o0
> n
HccnenoBaTs Ha CXOAUMOCTD YHCIIOBOU s z (-1)

n=1

Brraucimrs

2z7+3i
iz+4

11. N300pa3urs 00J1acTh, 3aJaHHYIO HEPABEHCTBAMHU

|z—i[<3, |z+1[21, Sz/6<argz<57/4.

0TOOpaKeHUN
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iz
e
12. BpIuuciurh UHTETpa Dj —3dz
|z+2|=1,5 (Z + 7[)

13. Haiiru mo0paxenue i1 QYHKINA f(t )=t-ch3t-sin2t

TCODGTI/ILICCKI/IG BOIIPOCHI I IIOATOTOBKH K 3K3dMCHY

JuddepeHHHAILHBIC YPABHEHUSA U CHCTEMbI

Kaxne oObikHOBeHHBIE Au(depeHIMatbHbIe YpaBHEHUS TIEPBOTO MOPsI/IKAa HA3BIBAIOTCS YPAaBHEHWSIMHU C Pa3IeJIEHHBIMH U C
pasnensironmMIcs repeMeHHpMu? Kak oHu permatorcs?
Kakue oObIKHOBeHHBIC aH(GEepeHIMANIbHbIC YpaBHCHUS TEPBOrO0 TMOPsIKA HA3BIBAIOTCS OMHOpPOAHBIMH? Kak oHn
pemarorcsa’?
Kaxne oOpikHOBEHHBIE MU pepeHIaIbHbIC YpaBHEHUS TIEPBOTO TIOpsAKa Ha3bIBAIOTCSA JMHEHHBIMU? [lepednciire MeTOmbI
pemIeHns
Kaxk pemaercs ypaBuenune bepnymmm?
Kakue oObikHOBeHHBIE Ju(pdepeHimaIbHble ypaBHEHHUS IIEPBOrO TOpSAAKA HA3BIBAIOTCS YPABHEHMSIMHM B  TIOJNHBIX
nupdepenmanax? Kak onn permarorcs?
Yro takoe 3amada Komm myisi OOBIKHOBEHHBIX Av(depeHIMaTbHBIX ypaBHEHMH BhICIMX TopsiakoB? Korma oHa mMeeT
€IMHCTBEHHOE pelieHne?
[lepeuncnure OCHOBHbIE THIBI OOBIKHOBEHHBIX JU(M(EpEeHIMATIbHBIX YPABHEHHH BBICIIMX TOPSIIKOB, OIMYCKAOLIUX
TIOHIDKCHHE TIOPSI/IKA.
[aiire onpenenenve nvHeHHOro auddepeHIraibHble YpaBHCHUS N - TO Topsaka. [lepedrciuTe OCHOBHBIC CBOMCTBA
YACTHBIX PEIICHHIA OTHOPOTHOTO YpaBHEHUS.
Cdopmymupyiite TeOpeMbl O BPOHCKHAHE.
ChopmyimpyiiTe TeopeMy O CTPYKTYpe OOIIETO PEIICHUS] HEOAHOPOJTHOTO JIMHEHHOTO TH( (e pEeHIMAILHBIC YpaBHEHUS
B uem cocrour metox Jlarpamka OTBICKAHMS YaCTHOTO pEIICHWS HEOIHOPOIHOrO JIMHEHHOro nuddepeHImaIbHbpIe
ypaBHEHUSI ?
CxeMa mocTpoeHus (yHIaMEHTAJIbHOM CHCTEMBl PEIICHHH OJHOPOJHOrO JMHEWHOro nudgepeHIaibHble ypaBHEHUS C
TIOCTOSTHHBIMH KO3(rIieHTaM 1
[lepeunciure MeTONBI OTBICKAHWS YAaCTHBIX pEIICHWH HEOIHOPOIHOTO JIMHEHHOTO Au(depeHImalbHble YpaBHEHHS C
MOCTOSTHHBIMU KO3(hHIeHTaM 1
Jlalite  ompejienieHMe  HOPMAJbHOM CHUCTEMBI  OOBIKHOBEHHBIX AU(MPEpPECHIMATIBbHBIX YpaBHEHMH N-TO  TIOPSJIKA.
Chopmymupyiire 3ampaqy Komm st Takol CHCTEMBI.

W3noxure MeTOAbl MCKIIIOUEHHMS M XapaKTEPUCTHYECKOrO YpaBHEHMs OTHICKAHHS OOINETO PEIICHHS CUCTEMBI
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JIMHEHBIX OJHOPOIHBIX ypaBHeHPHZ C INIOCTOAHHBIMHU KOS(i)(bI/I[H/IeHI‘aMI/I.

YucaoBbie 1 PyHKIHOHAIbHBIE pAAbL Psaabl Dypbe
[onsaTre yncaoBoro psna, ero cyMmmMbl. HeoOXoaumblii IpU3HAK CXOAUMOCTH.
CBoiicTBa CXOASIIUXCS PSIIOB.
CpaBHUTEIBHBIN PU3HAK CXOJUMOCTH 3HAKOIOJIOXKUTEJIbHBIX PAZOB. DTAJIOHHBIE PAIBL.
[pmuak [d'amambepa. J{ns kakux BUIOB YHCIOBBIX PAIOB OH 3(peKTuBeH?
Panukanpaenii npm3Hak Komm. [[iist kKakux BHIOB YHCJIOBBIX PSAOB OH MPUMEHSICTCS?
WNurerpansueiii npmsHak Konm-Makiopena. B kakux citygasx ero cienyeT NpuMeHsITh?
[TpmsHak JleHOHMIIA CXOMMMOCTH 3HAKOUEpeIyIonmxcs psgoB. Kak mpoBomuTcst oleHKa CyMMBI M OCTaTKa TaKoro psnaa’?
[TonsTre aOCOMOTHON U YCIIOBHON CXOIMMOCTH.
[TonsiTHe (YHKIMOHAJILHOIO psijia W O0JIACTH €ro CXOAWMOCTH. PaBHOMepHas W abcomoTHas cxommMmocTh? CBoMcTBa
paBHOMEPHO M a0COIIOTHO CXOJSIIUXCS PSAJIOB.
[Monsitue crenenHoro psina. Teopema AGeds.
WurepBan u paguyc CXOOUMOCTH CTETICHHOTO psifa. CriocoObl HaXOXKICHUS UHTEPBAJIOB CXOIUMOCTH.
Psner Teiinopa n MaxiiopeHa a1t nanHOW (QyHKIMU. Y clioBus pasiokenust GyHkimm B psia Teimopa. Cxema mocTpoeHUs
psina Teiinopa (MaknopeHa).
Psanger MaknopeHa it HEKOTOPBIX BIIEMEHTAPHBIX (YHKIMH, MHTEPBAILI HX CXOAMMOCTH. VICTONbhb30BaHHE TOTOBBIX
Pa3NOKEHUI [T TIONYYCHHS pas3fiokeHust B psii MakiopeHa Oonee ClokHbIX (QyHKIMI. [IpuMeHeHre CTeneHHBIX PSAIOB B
MPUOJIIDKEHHBIX BBIYHCIICHUSX.
[TonsaTue TpuroHoMmerpraeckoro psaa. Popmyssl Pypbe A1 HAXOKACHHU KO3P(HUIMEHTOB psifa (GyHKIMS NepUoindecKas
¥ 3ajlaHHas Ha uHTepBane [—TT; 7T] ).
Teopema Jlupuxiie 00 yciaoBusix pasnokenust GpyHKipm B psig Oypbe.
Dopmynbl Oypbe I YETHBIX U HEYSTHBIX (DYHKIIHIL.
Dopmynst Dypbe 115 CITydast pasnokeHust GyHKIHM, 3a1aHHOi B npomsBonbHoM mutepeane [—1;1].
Paznoxenne B psa Oypbe HeneproAMIECKIX (hYHKIIHIA

Komnuekcuplie uncna u pynkuuu. Teopusi BbIYeTOB
ITonsITHC KOMIUIEKCHOI'O YHCIa, €r0 JSHCTBUTCILHON M MHUMOI YaCTH.
Anrebpanueckast GopMa 3amucy KOMITIEKCHOTO uncyia. Kakve KOMIUIEKCHBbIE YHCia HAa3bIBAIOTCS PABHBIMH, KOMIUIEKCHO -
COMPSKEHHBIMU?
ApupmMeTHIecKHe TeUCTBYS Ha/l KOMITICKCHBIMH YHCIIAMH, 3aIFCAaHHBIMU B alnre0pandeckoit opme.
T'eomeTpuyeckoe mpeacTaBiIeHHE KOMIUIEKCHOIO YHCIIA, KOMIDIEKCHAS IDIOCKOCTh. MoOIyib W apryMeHT KOMIUIEKCHOIO
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YyHUCcTa.

TpuHoHOMeTpUYEeCKass W TOKaszaTeslbHas ¢opMa 3amucu KOMIUDIEKCHBIX uwMces. I[lepexom u3 omgHoi (opmbl 3ammcu
KOMIUIEKCHOT'O YHCJIa K IPYroi.

BosBeneHue B CTETICHb U U3BJICUCHHUE KOPHSI M3 KoMITIEKCHOro yucna. @opmynel Myaspa.

[TonsaTHe (QyHKIMM KOMIUIEKCHOrO nepeMeHHoro. Ilpenen u HenpepbIBHOCTh (DYHKIIHL

[TokazaTenbHas, JorapupMUIEcKasi, TPUTOHOMETPUYECKHE, TUIIEpOOTMMecKrie U 0OpaTHbIE TPUTOHOMETpUIECKHe (DYHKIUH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HubdepenimpoBanre (GyHKIMM KOMIUIEKCHOTO niepeMmeHHoro. Y cioBusi Konm-Pumana.

CornpskeHHbIE TapMOHUYECKHE (PYHKIMN.

[TonsaTre aHanmMTHYECKOW (PYHKIMM KOMIUIEKCHOTO TiepeMeHHOro B obOnactu. HeoOXommmble W TOCTAaTOYHBIE YCIIOBHS
AHAJTUTUIHOCTH.

I'eomeTpuueckuii CMbICI MOAYJISL U apTyMEHTa NMPOM3BOJHOM (DYHKIIMM KOMIUIEKCHOTO NEPEMEHHOTO.

[TonsaTHe MHTErpasia OT PyHKIMH KOMIUIEKCHOIO TEPEMEHHOrO U €0 OCHOBHBbIE CBOICTBA. BrIYuCIeHHE HHTErpasioB.
Wnrerpampaas Teopema Komm. Warerpansras ¢popmyna Komm u ee cnenctBus.

Uucnosble U QYHKIMOHAIBHBIE PSABI C KOMIUIEKCHBIMH YJICHAMH.

Crenennble psiabl. Teopema Abens. Psia Teiinopa. Teopema o paznokeHnn ananmurudeckol GyHkimm B psij Teiinopa.

Psaner Jlopana, ompenenenue. Teopema Jlopama o pa3jioKeHMM aHAJIWTHYECKOW (QYHKIMM B Komblle B psan. [lomarue
AHAJIUTUIECKOTO TIPOJIOJKEHUSL.

OcobOble TOUKM M UX Knaccudukaips. BeraeT ¢yHKimm B m301MpoBaHHOM 0c000M Touke. DopMysbl Uil BBIYUCIICHUS
BbIYETOB.

OcHoBHasi TeopemMa O BbIUETax.

[IprmeHeHre BBIYETOB K BBIYUCIICHHIO ONPE/IEIEHHBIX HHTETPAJIOB

Omne panoHHBIA METO/X
Haiire ompenenenrie mnpeoOpasoBanus Jlammaca. Kakas ¢yHKips MoxeT cioyxurh opuruHagoMm? UYTo HasbBaeTcs
modpaxenreM (yHkimm 1o Jlamiaccy?
3ammre Ta0avIy M300pakeHH HanOoJIee YacTO UCTIONB3YEMBbIX AJICMEHTAPHBIX (DYHKITHIA
Cdopmymupyiite W 3amvIiiTe CBOWCTBO JIMHEHHOCTH. Kak OHO HMCTIONB3YeTCs I HAaXOXKACHUS M300paskeHHs TI0 OPUTHHATTY
1 Ha000poT?
ChopMmymupyiiTe ¥ 3anmimuTe CBOWCTBA JAUBPEPCHIMPOBAHUA W300pakeHHUs W opurvHana. Kak OHM HCTIONB3YIOTCS IS
HAaXOXICHUS M300PpaKCHHS TI0 OPUTI'MHATY W Ha000poT?
ChopMmymupyifTe W 3alMIIMTE CBOWCTBA MHTETPUPOBAHMS W300pakeHWs W opuruHana. Kak OHM WCHONB3YIOTCS JIs
HAXOXKICHUS M300pakKeHHs TI0 OPUTMHATY M HAa000poT?
ChopMmympyiiTe ¥ 3alMIIMTE CBOWCTBA 3amas3jiblBaHMsd M CMeleHMs. Kak OHM WCTIONB3YIOTCS JUIT  HAXOXKIJCHUS
M300pakeHus! 10 OPUrMHATY U Ha000pOT?




O e HOYHbIE
Me PONPHSATHsi

HPMMBPLI THIIOBBIX KOHTPOJIb HbIX 3aJaHUH

Jaiire nonarue cBeprku QpyHkimid. Kak 3amicsiBaeTcs n3o0pakenue cBepTku? Kak MOXKHO UCTIONB30BaTh (OPMYITy CBEPTKH
JUTSL. HAXOXKJICHHSI M300PasKeHUS 110 OPUTMHAILY U HA000poT?

W3noxure cxeMy HAXOXKIEHUS YaCTHOTO PEIICHIS JIMHEHHBIX AU((hepeHIMAIbHBIX YPAaBHCHUH ONEPAIMOHHBIM METOHOM.
W3noxure cxemy HaxXOKAEHMSI YacCTHOIO DELICHUs CHCTEM JIMHEMHBIX AH((hepeHIMaIbHbIX YPaBHEHUH ONEpalMOHHBIM
METOZIOM.

3ammmmre U nosichure Gopmyity Jlroamernts.

[Tonarue Gynxipii Xasucaiina (1)-¢ynxims) u Jlupaxa ( O - byHKims).

S. MeToau4yeckue yKasaHusi 110 Ipoueaype OueHNBaAHUA

O 1ie HOYHbIE M e PONPHUSTHS

IIpouenypa npoBe e HUsI 0Ll HOYHOTO Me PONPHSATHS M HE00X0ANMble MeTOIHYe CKHE YKA3aHUS

1.

KonTponbHas pabota

B cemecTpe CTymeHTHI BBINOMHIIOT 5 KOHTPOJBHBIX paboT, CofepXaHHe KOTOPBIX OXBATHIBAET BCE pa3/elibl
MUCTIMIUIMHBL.  KaXJoMy CTyJIeHTy BbIJaeTcsl cBoWM BapwaHT. KOHTpoOnbHBIE paOOThl TPOBOASTCS B Yachl
MPAKTUIECKHUX 3aHATUN. 32 KXY KOHTPOJbHYIO paboTy MakCUMallbHBIM Oaiil onpeesseTcsi B COOTBETCTBUE C
PEUTUHI-TUIAHOM  JUCIMILIMHBL.

KpnTe PUH OLICHKH 3aJJaHU S

Banbl 3a KOHTPONBbHYIO PabOTY NOIYYalOTCSl yMHOKEHHEM MaKCHMAaJIbHOrO 0ajuia, MpeyCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PSUTHHTI - IVIAHOM, HA JOJIFO BEPHO BBINOJIHEHHBIX 3a1aHMIL

13

B cemectpe ctynenrs! Beimomnssior 5 MJI3 mo BceM pa3aenam NporpaMMBbl JUCIMIUTMHBL. Y Ka)KIOro CTY/AEHTa B
rpymne cBoi BapuaHT W/[3, HoMep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYIEHTa B CIIMCOYHOM COCTaBe

TPYIIIBL.
N]I3 pa3MernieHs B 3JICKTPOHHOM Kypce TI0 TUCTAITTHHE.

Pemenne KaXXJ101o 3agaHus 10JDKHO OBITH HO)IpOGHI)IM, C BKIIFOUCHUCM TIPOM CIKYTOYHBIX paC‘IéTOB, paCC}’)K,Z[CHHfI,
NOSICHEHHIL, C yKa3aHHEeM KCIIONB30BAHHBIX METOMO0B 1 (hopMyst. 3ajaHue BBICHLIAETCS OTACTBHBIM (paiisiom,
ykaszbiBaeTcss ®UO, rpynma.
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Kputepuun ouennBanust
3ajaHuie CYUTACTCS 3aUTCHHBIM, €CJIM BBITIOJIHEHO O0J1ee MOJIOBUHBI 33 JaHUN
Eciu 3ananue He 3a4TeHO, paboTa BO3BpALAeTCs CTYACHTY Ha 10pa0oTKy.

CryneHTsl MOI'YT HCIIPAaBJISITh HEBEPHO PELLECHHBIE 3a/1aHuUs U C1aBaTh Ha IIOBTOPHYIO NpoBepKy. Ilpenonasarens
MOXXET Y4€CTh UCTIPABJICHHS U J00aBUTH OAJUIBI K MPEABITYLIM

TectupoBaHue — HE3aBUCUMBII
koHTpousb LIOKO

B cemectpe ctyaeHtsl mpoxomsar nBa pybOexkHbix TectupoBanusi (PT5 u PT6) Bo Bpemsi koHbepeHI-Heqenn B
cepelMHe M KOHLE TEKYIIero CeMecTpa COrJlacHo pacmmcaHmio. PyGexxnoe TectupoBanue (PT) mpoBomurcs B
KOMIIbIOTEpHOH (hopme B on-line pexxume. IIponomkurensHocTh TecTupoBanusi — 90 Munyt 6e3 mepepbiBa. OTCUET
BPEMEHM HAYMHAETCA C MOMEHTa BXoja cTylaeHra B TecT. MHCTpyKTax, NpeAIECTBYIOMMNA TECTHPOBAHUIO, HE
BXOJIMT B yKa3aHHOE BpeMsi. CTyIeHT MOXKET 3aKOHYUTh BhITNOIHEHHE TecTa 40 UCTeUeHHs! OTBEIEHHOIO BPEMCHH.
PT naneneno Ha He3aBHCHMYIO OOBEKTHBHYIO OICHKY 3HAHWI, YMEHHH W BIJIAJICHHH, MOJYYEHHBIX CTYACHTAMHU 32
OIpE/IEJICHHBIH TPOMEXKYTOK 00y4YeHUs.

Kaxxapiii Bapuant Ounera MoaesMpyeTcsi KOMILIOTEPOM 10 3aJaHHBIM pa3jenaM XUMUH U copepxur 20 3a/1anvil.
CTyneHTsl BHOCAT OTBETHl B KOMIBIOTEp, HO BCE PELICHHWS M TMOSICHEHWs MpoBOIAT Ha Oymare. Ilo oxoHwaHmu
TECTHPOBAHMS TIPETIOAABATEIIO BBIJACTCS MATpPHIA OTBETOB M CYMMAapHbIi peiituHr 3a TecT. OOCyxXmeHue
pe3yJIbTaTOB TECTUPOBAHMUS IIPOBOIUTCS HA KOHCYJIbTALIMIL

KpnTeplm OIICHKH OHOTIO0 3a1aHUA:

3a Ka)K/10€ MPaBIWIHHO BBIMIOJHEHHOE 3ajlaHKe BBICTaBIsAETCs | TeCcTOBbIM Oa;
3a HETPaBIIHLHO BBINOJIHEHHOE WIM HEBBITIOJHEHHOE 3ajaHue BhicTaBisieTcs () 6amios;
e I 3a/laHuil ¢ BBIOOPOM HECKOJBKHX NMPaBWIbHBIX OTBETOB, 3aJJaHUI HA COOTBETCTBHE M YCTAHOBJICHHE
OCJIE10BATEIBHOCTH MIPEAYCMOTPEHO YaCTUIHOE OLICHUBAHUE.
MakcuManbHbII CyMMapHbIi TeCcTOBBIN 0a 3a kaxaoe PT coctaBnseT 15 6asmos.
3a 2 wepemu no PT cTyneHThl MOryT O3HAKOMMICSI C JIEMOHCTPAlLMOHHBIM BapHaHTOM OwieTa, KOTOpbIH
pacrionaraeTcst Ha caiire http//exam.tpu.ru B paszgene «MeponpusiTHsSs», U MOXET OBITh BBIONHEH KaXKIbIM
CTYJEHTOM HEOIPaHMYEHHOE YHCIIO pas.

DK3aMeH.

DK3aMeH OCYHICCTBJIACTCA B COOTBETCTBHHU C ITonoxenuem o NPOBCACHUU TCKYILICTO KOHTPOJIA U

npoMexxyrouHo arrectauuu TITY Ha sxzaMene cTyaeHTY BbIIAIOTCS OWICTHI, BKIFOUAOIINE TEOPSTHICCKHES
BOIPOCHI U MpaKTUIecKue 3aaanus. [IpenogaBarelib, MpoBeprB padoTy, B XO€ YCTHOM OeCebl CO CTYICHTOM MOXET



http://exam.tpu.ru/

O e HOYHbIE Me PONPHUAT US

Hpouenypa NnpoBe 1€ HUAA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKHe YKa3aHusi

3aJ]aBaTh BOMPOCHI 10 CAMOMY OWIETY, 8 TAKKe JONOJHUATEIbHBIE BOMPOCHI TI0 TEOPHUH M MPAKTUKE. B urore cTyaeHt
HaOWpaeT UTOTOBBIN 0asut 3a 3k3amMeH, MakcuMaibHo 20 6amioB. OneHKa 3a JUCIMIUTMHY (POPMHpPYETCS KaK UTOroBast
3a paboOTy B CEMECTpE M PK3aMEH B COOTBETCTBUE C MPUHATOH IIIKAJIOH OLCHUBAHHS.

CryneHTsl, He CAAaBLIME 3K3aMEH B CECCHOHHBIM MEPHOA, MOTYT NIEpeCcAaTh €Tro B IEPHUOBI JIMKBUIALIH
3aJ]0JDKEHHOCTEH B COOTBETCTBUE C AEHCTBYIOIIEH MPOLIE Ty POl

B cootBerctBuM ¢ mpukazamu oT 25.07.2018 r. Ne58/on OO yrBepkIeHUH U BBEICHUU B JIEHCTBIE
«CucTeMbl OIEHUBAHMS PE3YIIbTATOB 00ydeHHsI B TOMCKOM TOJIMTEXHUYECKOM YHUBepcuTeTe» u Ne5S9/ox
OO0 yTBep»AeHUH U BBEJCHHUU B IelicTBUE HOBOU penakiuu «IlonoxeHus: o mpoBeAeHUHU TEKYILETO
KOHTPOJISL ¥ TPOMEXKYTOUHOM arTectanuu B TIIY» 3x3ameH mo ¢u3uKke mTpOBOIUTCS B YCTHOU hopme.
CTyneHTy BBIIAETCS SK3aMEHAIIMOHHBIN OUJIET, COJIEPIKAMM TEOPETHIECKUE BOITPOCHI, KAUECTBEHHBIC U
KOJIMYECTBEHHBIE 3a7auu. Kaxplii Bompoc OuiieTa OolleHHBaThes 6amiom (Bcero mo orery 20 0aos).
DK3aMeH MPOXOJUT B YCTHOU (opMme.

CornacHo 1mKajabl OIEHUBAHUS PE3YJIbTATOB

18-20 6a1710B (OTJUYHO) - BCeCTOPOHHHE 3HAHHUA, OTIMYHBIE YMEHHS U BIaJCHHE OMBITOM MPAKTHYECKO JeATeTbHOCTH,
HEO0OX0MMBIE Pe3ybTaThl 00yUeHHUs CHOPMUPOBAHBL;

14-17 GannoB (Xxopomio) - AOCTATOYHO TMOJHOE MOHUMAHHUE MPeAMEeTa, XOPOIIUe 3HAHUS, YMEHHS U OTBIT IPAKTHY€CKO I
JIeATeIbHOCTH, HEOOXOAMMBIE Pe3ybTaThl 00y4eHus C(hOPMUPOBAHEL;

11-13 GannoB (yZ[OBJIeTBOpI/ITeJIBHO) - [IpueMICMOC ITIOHNMaHUE MPEAMETa, YIOBICTBOPUTCIILHBIC 3HAHUSA, YMCHHS U
OTIBIT IPAKTHIECKON IEATCIHFHOCTH, HEOOX0MMEIE pe3yibTaTel 00ydeHHs ChOPMHUPOBAHEL,

0-10 6amtoB (HEYIOBIECTBOPUTEIBHO) - pe3y/ibTaThl 06yUYeHHs HE COOTBETCTBYIOT MHHHMAILHO J10CTATOYHBIM
TpeOOBaHUIM.

Pe3ynbpTarhl mpoMexyTouHO# arTecTaniu 0GOPMIISIOTCS BEOMOCTBIO U BHOCSITCS B 3aUETHYIO KHUKKY
00y4aromerocs..
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