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Tiger
Размещенное изображение


1. Poan JUCHHUILINHBI «MaTeMaTHKa 3» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMii BBIITYCKHHUKA:

e . CocTaBJsiioue pe3yIbTaTOB 0CBOEHHsI (IeCKPUIITOPBI
O Kon W HANKAaTOPBI AOCTHIKEHUST KOMIeTeHIUiT KOMIIETEeHIHHN)
HaunmenoBanue
TPOrpaMMBI CemecTp | KOMIETeHIMH KOMIICTEHIIHH O
(aucnunnHa, Kon unauxartopa MHAUKATOPA J0CTHKEHUSA Kon RRUGEERCE
npaktuka, [HA)
Bunazeer onbITOM NpUMEHEHHUS
3aKOHOB €CTECTBEHHBIX HAYK U
Cnocoben YK(¥)-1.1B1 MaTEMaTHYECKUX METOJIOB M MOJIEJICH
OCYIICCTBIIATh IIOUCK, JUTSL PEILICHHS 33124 TEOPETHYECKOro 1
KPUTUYECKUHN aHATN3 U AHanu3upyeT 3a1auy, MIPHUKJIAHOTO XapakTepa
YK(V)-1 cuHTe3 HHpopMarmy, N.YK(Y)-1.1 BBIIIEITSIS € 0a30BBIC Vmeer pewatb 3a1aun
NPHMEHATH CHCTEMHBIN COCTaBJIAIONIHE YK(Y)-1.1¥1 TEOPETMYECKOr0 M NPUKIALHOTO
HOAXOJ JJIs PEIICHUS Xapaxrepa
IOCTABJICHHBIX 3324 3HaeT 3aKOHBI CCTECTBEHHBIX HAyK H
YK(V)-1.131 MaTeMaTH4eCKHe METOIbI
TEOPETHYECKOr0 Xapakrepa
Brajeer MaTeMaTHYECKUM allapaTtoM
KOMILIEKCHOT'O U ONEPALIOHHOTO
HCUHCIICHNS, A (epeHIHaTEHBIMI
YPaBHCHHUSAMHU H PsiIaMU JIs
MaremaTuka 3 3 .. | OIK(Y)-3.1B3 HPOBEICHHS TEOPETHUECKOTO
Criocoben TPHMEHSTE [prmeHsieT MaTeMaTHIECKHI N —
COOTBETCTBYIOLINH 3 anmnapar HeCes0BaHms (DHAWTIECKIX B XUMUHECKHX TPOTECCOR
(hU3HKO-MaTeMaTHYECKUIA GbyHKLMH, THHEHHOH W smieHTH, a TAKKe, A7 PIIeHHs
armapar, METO/Ibl aHaJIN3a anreOpsl, mpo (beCCI/I(;HaHBHLIX, sanau
H MOJCITHPOBAHH, A bepenta,oro u Ymeer pemarb OOBIKHOBEHHBIE
OIIK(Y)-3 TEOPETHYECKOTO H N.O0IK(Y)-3.1 HWHTETPaIbHOTO HCUUCIICHUS,
9KCIIEPHMEHTAIBHOTO psioB, nuddepeHIHaIbHBIX AupdepenuabuLe ypaBHeHHa H X
HCCIIEIOBAHMS TIPU YPaBHEHMH, TEOPHH OINK(Y)-3.1Y3 CHCTCMEL, TPUMEHATH anmapar
pemer (bYHKIME KOMITEKCHOTO TapMOHMYECKOTO U KOMIUIEKCHOTO
podecCHOHANBHBIX [IEPEMEHHOTO B HH)KEHEPHOM ::;:[?Sa TIPH PCUICHMH  CTAHIAPTHLIX
3a/1a4 JESITEIBHOCTH

OITK(Y)-3.133

3HaeT OCHOBHBIE OMNpEJCNCHUA U
TOHATHSA Teopun audepeHIraabHbIX
yYpaBHEHHUH, pAm0B, GbyHKIIN
KOMILJIEKCHOTO MEPEMEHHOT0 u
ONEPAILMOHHOI0 HCYHCIIEHHS




2. Iloka3zareau u METO/JAbI OLICHUBAHUA

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 JHCHHILIHHE

Ko unaukaropa

HaumeHoBaHue pa3jena JUCHMIITHHBI

MeToabl OLleHMBAHUS

Kon HaumenoBanue JOCTHKEHUS (O eHOYHBbIEC MEPONPHUATHS)
KOHTPOJIUPYeMOi
KOMIeTeHUMH (MM ee
YaCTH)
PI[] Brmaneer 1. OOBIKHOBEHHBIE Kontponsnas padora
nuepeHnnaTbHbIe YPaBHEHNS n3.
METOAaMH PEIIeHH s OOBIKHOBEHHBIX A ((epeHInaIbHBIX IIEPBOTO HOPSIKA TeCTI/IPOBaHIiI‘e -
ypaBHEHHUH 1-TO U BBICIIETO HOPAAKOB M CHCTEM 2 OBBIKHOBEHHBIC HE3aBUCHMBIH KOHTPOJIb
i epeHnnaNbHbIX YpaBHEHUIT; T (epeHITATBHBIE yPABHEHIS HOKO
METOJAaMH HCCJIEJIOBaHUSI CXOJIMMOCTH PSIJIOB, Pa3JIOKEHUs
GyHKOMA B CTEICHHBIE W TPUTOHOMETPHUYCCKHE  PSJIBI; BBICIIHX TOPATKOB 1 CHCTCMEI
Meronamu Jud(hepeHInanTbHOT0 U HHTErPajJbHOTO WCUUCICHUS YKYIL1 OOBIKHOBEHHBIX
GYHKIME ~ KOMIUIEKCHOIO  IIEPEMEHHOTrO; ocrorpivy | 1KLL mddepeHIHaNbHBIX YpaBHeHHIT
HPUIIOKCHUAMH TEOPHH BBIYETOB; METOJAMU ONCPALUOHHOTO | |1 OIIK(Y)-3.1 3. Hucnossle psi/ipl
UCYHCIICHUSI PelIeHUsT OOBIKHOBEHHBIX I (hepeHIHAIBHBIX 4. OyHKIMOHATBHBIC PSIBL.
YPaBHEHHH 1 HX CHCTEM 5. Pansr @ypse
7. Psiipl B KOMIIEKCHOM O0JIACTH.
8. Teopust BbIYETOB U €€
TIPUIIOKEHUS
9. IIpeobpazoBanue Jlammaca.
OrnepalmOHHBIN METO]T PEIICHUS
JddepeHInaTBbHBIX YpaBHEHUH
P12 Ymeer 1. OGBIKHOBEHHBIE KourposbHas pabora
nuhepeHnratbHbIe YPaBHEHUS nJ3.
ONpEe/eNsITh THI, HAXOOUTh OOIee W YacTHOE peIICHHE [epBOTro MOpsiKa TecTupoBanue —
I QepeHInaIbHbIX  ypaBHEHHMH M CHCTEM  JIMHEHHBIX 2. OBBIKHOBEHHBIE HE3aBUCHUMBIH KOHTPOJIb
muddepeHnnaTbHBIX YpaBHEHUI c MOCTOSIHHBIMHU HOKO
; muddhepeHnanbHble ypaBHEHUS
ko3(h(ULMEHTaMH; HCCIIE0BaTh HA CXOJMMOCTh YHUCJIOBBIE
PSIIBI, HAXOAWTH WHTEPBATBI CXOMMMOCTH CTEIEHHBIX PSIOB; BBICIIHX TOPATKOB 1 CHCTCMEI
y . UYKE)-1L OOBIKHOBEHHBIX
pasnarate (yHkKimu B psin Teiiopa u Dypbe; BBIIOIHATH
AEHCTBUSL C KOMIUIGKCHBIMH YHCIaMH U (QYHKIMAMY; | M.OMK(Y)-3.1 nuddepeHInaNbHbIX ypaBHEHUH

nuddepeHnnpoBaTh U UHTETPUPOBATh (HYHKIIMHA KOMITJIEKCHOTO
NepeMeHHOr0; pasiarath (GyHKuuu B psx JlopaHa; nmpUMEHSATH
TEOPUI0 BBIUETOB Ul HAXOXKJICHHA MHTErpaloB; HAXOJUTh
n300pakeHHe 110 OPUTHHAIY U OPUTHHAT 110 N300PaKEHHMIO;
pemarts 3amauy Komwm s nuddepeHnnanbHbIX ypaBHEHUH U
CUCTEM C NTOMOIIBIO ONEPALUOHHOTO UCUUCIIEHUS

3. YucroBbie psabl
4. OyHKIMOHATBHBIE PSJIBL.
5. Paner @ypoe

7. Psibl B KOMIUIEKCHOM 00JIaCTH.

8. Teopwus BbI4eTOB 1 €€
MPHITIOKCHUS
9. IIpeoOpazoBanue Jlammaca.




OnepalmoHHBIN METOT peIICHHS
¢ hepeHInaNbHBIX ypaBHEHHH

P/I3

3HaeTr

knaccudukanuoo aupdepeHInanbHbIX yYpaBHEHUH, OCHOBHBIC
MeTonbl permeHns AupGepeHInanbHbIX YPaBHEHNH MEPBOTO U
BBICIINX MOPSAAKOB U CHCTeM AN GEepeHINATBHBIX YPaBHEHHUH;
OCHOBHBIC MOHSTHSA TEOPUH YHCIOBBIX U (DYHKIMOHAIBHBIX
panos; psanel  Teitmopa, Maknopena, ®ypbe; NOHATUA
KOMIUIEKCHBIX 4YHCEJ, OCHOBHBIX (YHKIMH KOMIIJIEKCHOTO
NEPEeMEHHOT0O W WX CBOHCTBA; A GepeHIUpOBaHUE U
WHTErpUpOBaHUE  (YHKIMH  KOMIUIEKCHOTO  II€PEMEHHOTrO;
moHATus psanga JlopaHa, 0OCOOBIX TOYEK, BBIYETOB; IOHATUE
npeobpasoBanus Jlamiaca U ero OCHOBHBIE CBOWCTBA; OCHOBHBIE
TIPUIIOKCHUSA OTICPALIMOHHOTO UCYUCITICHUSA

WYK(Y)-1.1,

WL.OIK(Y)-3.1

1. OOBIKHOBEHHBIE
muddepeHnranpable ypaBHEHUS
[IEPBOTO TOPSAKA

2. OOBIKHOBEHHBIC
muddepeHInanbHbIe YpaBHEHUS
BBICIIIX TTOPSIIKOB M CHCTEMBI
OOBIKHOBEHHBIX
muddepeHInaTbHBIX ypaBHEHUH
3. HucnoBele psabl

4. OyHKIMOHAIBHBIE PSIJIBIL.

5. Pane1 @ypee

7. Psipl B KOMIUIEKCHOM 00JIaCTH.

8. Teopus BBIYETOB U €€
NPUJIOKEHUS

9. IIpeoOpazoranue Jlamnaca.
OnepaluOHHBIA METOJT PELLICHUS
b hepeHInaNbHBIX ypaBHEHHH

Kontponbnas pabora
Uas.

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb
HOKO

3. IlIkaja oneHuBaHus

[Topsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHsS] B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM AaKTOM —
«CucreMa OlleHMBaHMsI PE3yJIbTaTOB 00y4eHHs] B TOMCKOM MONUTEXHHUYECKOM yHuBepcutere (Cuctema oneHUBaHUsA)» (B IEHCTBYIOIIEH peaKiun).
Hcnonb3yercst OamibHO-pEHTHHIOBass CHCTEMa OLICHHMBAaHUS pe3ynpTaToB oOyueHMs. VToroBas oleHKa (TpaAMLMOHHAS M JIMTEpHas) MO BHUIAM
yueOHor nestenpbHOCTH (M3yuenue aucuurminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OIMPEEIsIeTCs CyMMOW O0ajuioB IO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBast peUTHHIOBast olleHKa - MakcuMyM 100 GaioB).

Pacnpe,ueneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTOQHOﬁ aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIINHBI.



PGKOMGHI[yeMaSI mKajla Jjs1 OTACIIbHBIX OLCHOYHbBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCTBHE

TPaJULHOHHON OLlEHKe

Onpeueneﬂue OLCHKH

90%+100% «OTIMIHO» OtianyHOE TOHMMAaHKE TIPEJMETa, BCECTOPOHHHUE 3HAHMS, OTIMIHBIC YMEHHUS U BIIAACHHUE OIBITOM NPAKTHYECKON JEATEIBHOCTH,
HEOOXOAUMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJTHOE TIOHUMAaHUE MIPEMETa, XOPOIIHe 3HAHHS, YMEHHUS H OTIBIT PAKTHIEeCKOH NesITeIbHOCTH, HEOOXOIMMEbIC PEe3YIIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HU OAHOTO M3 HUX HE OLEHEHO MUHUMAJILHBIM KOJMYECTBOM OaIIOB

55% - 69% «Y 1OBIL» [Tpuemnemoe noHUMaHUE MTPEAMETA, YAOBIETBOPUTEIBbHBIC 3HAHHS, YMEHUS U ONBIT MPAKTUUECKOH eI TeIbHOCTH, HEOOX0AUMBIE PE3YJIbTAThI

00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLCHEHO MUHHMAJIBHBIM KOJIMYECTBOM 0alioB

0% - 54%

«Heynosiu.»

Pe3yJ'H)TaTLI O6y‘{eHI/IH HC COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/IﬂM

[IIxana 1ys OLICHOYHBIX MEPONPUATHI dK3aMEHA

% BBINOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpenecnue ouenkn
90%+100% 18 +20 «OTIUIHO» OTin4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHUA, OTIIMYHbIE YMEHUS U BIIaJICHUE ONBITOM IMPAaKTUUECKOH JesTeNbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJuioB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE MOHMMAHUE NPEeIMETa, XOPOILME 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOM e TeNbHOCTH, HEOOXOMMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0alIOB

55% - 69% 11+13 «Y 1OBIL.» [Mpuemnemoe MOHNMaHNE MIPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHNS, YMEHHSI U OIBIT IPAKTHIECKON IESITENbHOCTH, HEOOX0INMBIE
[pE3yNBTaThl 00Y4EHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJMYECTBOM OaIIIIOB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHOYHbIE
MEePONpPHUSITHS

le([Mepr THNOBBIX KOHTPOJBbHBIX 3aaHuit

KonTposba
ast pabota

BapuaHT N2 1
KoHTponbHas paboTa no teme «[AuddepeHumanbHble ypaBHeHUA 1 —ro nopagKa»

1. Onpeaenutb TMN N HaUTK 06w Me peLleHUA AaHHbIX YPaBHEHWIA:
1. (y+yInx)dx— (x—xy)dy =0.

2

' 2x . 2X
= 5

7Y

1+x 1+x




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

2
+12)dx+ (x2y—x—3)dy - 0.
y y

2. HaijiTn yacTHbIe pelieHUs] yPABHEHUI:

4. xy' - y=xtg(yj, y@) =1.

3. (xy2

X

5. eYdx=(2y-xe¥)dy, y(-1) =0.

KoHTponbHas pabota no teme «AuddepeHymnanbHble ypaBHeHUA BbiCLIEro NOpAAKa U cuctembl AY»
) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPAaBHEHWIA:

1) Y=y +x.

14 1 eX
2) Y-2+y=—.
X
1) Pemursh 3anauy Komm:
1) y+(y)’=0. y@®=1y@)=1

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

ax _
3) d‘;'/t x(0) =1; y(0) = 1.
E =




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucjaoBble (l)VHKIII/IOHaJ'IbHBIe PHAbI

l. UccnenoBats Ha CXOAUMOCTD PSJIBL:

0 ) 2 O Nl 1
Ly 1 — 2.3 (n+12 . 3lzn.(n+1).'
in+1-cos’na (n+2)%3 o (2n)!
2(n-1)" (- 1) n*
4 Z[:Bn 2) ’ Z
n—1 + n®+5
Il. Haiiti mHTEepBaI CXOIUMOCTH Psijia, UCCIEAOBATh PSiJI HAa KOHI[AX HHTEpBaja:
0.1)"x?" © 32" (n+3
y 3Oy $ 30
n=1 n n=1 (X+5)

. Paznoxuth B psan Teitnopa, B OKPECTHOCTH TOYKH Xo, PyHKIHIO F(X):

1) y=Inx, Xxy=1. 2)y:x2-sin5x, Xg=0
7 1
dy=——m= =0, 4) y=== Xxg=-1L

)y Tl O )y T

KonrpoabHas padora Ne3 no teme «@yHKIIMM KOMILIEKCHOT'O TIepeMeHHOTI0»
BAPHUAHT Nel

V. a) HaiiTi Bce 3HAYCHMS KOPHS: 3-2. Pe3ynpTaT BBIUHCIICHHN MPEACTABUTH B areOpandeckoi hopme.

6) Ipencrasutsb B anre6pandeckoii popme: (—1—i)*

V. a) Haiiti ko3 duuKMeHT pacTsHKeHUs U Yroll IoBopoTa B Touke Zy =1—1 npu orobpaxkennn o = z?




OneHovHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MEpOnpUsTUs
0) I[IpoBeputh (QyHKIIMIO HA AaHATUTUYHOCTD: () = (Z*)2 -Z.
VI. Haiitn anammruueckyio ¢ynxumio f(Z) =U +1V  no wussectHoii  peiictsurensnoil wactu n suavenmio f(Zp):
U(x,y)=x>-3xy* f(i)=—i.
VII. BrraucanTs uHTETpAT: IZZ Imzdz, rae L - orpe3ok mpsmoii 0T TOUKH z, =0, no Toukn z, =1-2i.
L
dz i
VIII. Berauciauts HHTErpat: J.ﬁ ,tne L :|Z — 2I| =1.
[ 2°(z-2i)
Konumponwvnasa paboma Ne3 no meme «Komnnexcuwvie paovt. Boruemuvi»
BAPUAHT Nel
Z
1. Pa3nmoxuth GpyHKIHIO f ( z ) = > B psint Jlopana ¢ uentpom B Z() = 1 & xombue | z-1 |> 4.
(z-1)(z°+2z2-3)
. . n
x, cos(in) *  (z+i+1)
2. Haiiti 1 mOCTpOUTH 00JIACTH CXOAUMOCTH Psijia: Z . n + . \n
n—1(z+i+1)" no(2n+i)(4+3i)
3. Brruucnurs CJICAYIOINE NHTETPAJIBL:

2dz exp(1/2)+1 T cosmxdx
Y B)I Z

A)

2
Mﬂﬂez+e |7[=2 Z _®x2+4x+5

KonTpoabHnas padora Ne3 no teme «OnepanoHHoe MCHUCIEHHUE.)
BAPUAHT Nel




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1. Pemmts muddepennuansHoe ypapaene X +3X = e , €CIU X(O) =0.
2. C nomomsto opmynsl Jlroamens HAlTU peleHne ypaBHEHUS
x''=arctgt,
YIOBIIETBOPAIOIIEE HaYaIbHbIM YCIOBHAM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pemuts cucremy ypaBHEHHH

3.2
HX-y=—t
y y >

U3.

Ilpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUMH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. HaiiTu ofiuue peiiedns ypasHeHU NepBoro nopijika

, 1

) y-¥-o_-
z  sinfy/z)
2) o +ycosz = cosx.

3) yty=zy.
— dr
0 € dy_l_ 19
T cos’y
5) (32® + 6ay?) dx + (bcPy + 4y ) dy = 0.
6) iyt +dy—a)y =1

=1

2. HaiiTn uacTHEle pelleHid YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y)d:+[£+y]dy—[} y(l) = 1.
3) oy — 2y =2t y(1)=0.
)y +ay=(1+a)e o, y(0)=1
3. HaiiTu pelenus ypasHeHUil BRICIIET0 NOPAAKa
0) =10
lgllr_i= r?_l_ 9 "o el y(. '
)2zyy' =y =y gy
3y cos’z = 1. ) o' +4 = cosz.
5)¢" + -1 o' 6) y' +2 + oy
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z
9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*
)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &4 22 4+ 52 = —Re ™' sin2t, 2(0) =2, #(0) =6.

14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2
4. HaiiTun pelenis JTuHeHHEX cHcTeM

1) t=—8r+4dy 2)]i=[i:z+55l z(0) =0
j =3z —dy |g=—c+2 " 20]=1

N P 5
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2% 4y | g=—c+1y-1




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

YucaoBble 1 GYHKIIMOHAJbHBIE PAALI
1. HCCJ’IGI[OB&TI) Ha CXOANUMOCTDH 3HAKOITIOJIOXKUTCIBbHBIC pf[)]I)IZ

x  (2n-1)? © 5 3
Y nzl(Sn2 +1)-n 2) Eg J2n+7
(n') $(n-1)' 1
3) z ) zl( . j 2

2. UccrienoBath Ha CXOJMMOCTh 3HAKOYCPEIYIOITUECS PSIJIBI:

\/Sn +3n-1

Cnlia

b Saren(u)

1) Z( 1)”3” 2

2) Z( 1)"

ng.2
3) z< =




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

2 3Yn+2 n o n.»2n N
) SIH20 g0 2) 3 (1) "n22x
n=1 n+1 n=1

4. Paznoxurts B psin Teitnopa no crenensm (X — Xg) Gynxuuu:

Dyz— =2 2) y=(1+xe?, x=0
X“+4X+7
arctgx® 3
3) y= = Xp =0, 4) y=In(x+2)" xg=1
X

5. Hcnonb3ys pa3iokeHue MOAbIHTErPAIbHON (YHKIIMU B CTETICHHOM PSIJl, BBIUUCIUTh HHTETPAIBI C TOYHOCTHIO
e menee 0,01:

1/8 1
1 | 1—x3 dx 2) fsinx3dx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

1. lansl uncna Zg = —2\/§+ 2i, 7, =2-06i.

BreinmonuuTh aeficTBus B anredpandeckoii popme:
4
1) 3z +52,, 2) z7;-17,, 3) —.
23
2. Jlamsi mucna 7 = 33 +3i, 2, =—1+4i, 23=2—4i.

[TocTpouth unciaa Ha KOMIUIEKCHOM IJIOCKOCTHM W IEPEBECTH B TPUTOHOMETPUUYECKYIO U IOKa3aTeabHYyl0 (GopMy
3anucH. BIMONMHUTG yKa3aHHbIE IEHCTBHsI B NIOKa3aTelnbHON (popMe, pe3ynbTaThl MPEJCTaBUTh B alreOpandyeckoil u B




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MoKasareiabHou hopme.

1) ()% 2) Yz, 3 22

Zy + 13
3. Maust uncna zp =—1—1, 2z, =2+3i.

Boruucnuth 3HaueHus QyHKIIHMA:

1) Inz;, 2)e”2, 3) cosz,.

Pe3ynbrarhl mpeacTaBuTh B anredpandeckoit popme.
4. OnpeaenuTh U OCTPOUTh Ha KOMIUIEKCHOW TUIOCKOCTH CEMECTBA JIMHUH, 3aJaHHBIX YPABHCHUSIMU:

C i
1) |z|m——, 2) | z|= Csin(arg 2).
arg z
5. Haiitu Mmonysnb 1 aprymeHT npou3BoaHou ¢pynkiuun W = f (Z) B TOYKC Z = Z:
f(z)=(@+4i)e™,  z5=1+i
6. BBIYMCITUTH HHTETPAIIBL:

dz
1) | =, eoe L: |Z|=\/§, Rez>0 §;
({)VZ { |

2) I(Rez+lmz)dz, 20e L:ompesox [0,1+ 2i].
(L)

7. BBIMUCTNTB, UCTIONIB3Ysl MHTETpalibHYIO hopmyy Koru:
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MEpPONpPUATHS
1) |z|=0,5;

22—2

| 5—=dz, 20e L:{2)|z+1[=1;
22(z+1)2

(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInun:

pal _ ebt
1) f(t)=cos’. 2) f(t)= —
2. Haiitn opuruHaimsl GQyHKIWN 110 33JaHHBIM U300 PaKCHUSM:
1 p2
DFEP = FP)=—m—
(P+1)*(p+3) (p*+4)(p* +9)
3. Haiitu pemenue 3agaun Ko onepaninoHHBIM METOJIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6X = t2, x(0)=0, x'(0)=0.
3) x"—4x'+3x=5*"  x(0)=0, x'(0)=0.
4. Pemith ypaBHEHUS, UCTIONB3Ys 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. Haiitu PCHIICHUC CUCTEM OINCPATIHNOHHBIM MECTOAOM:
L X'=6x+2y x(0)=-1, 5 X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MepOonpUsSITHS
Tectuposa | Bonpocsr:
HUE — 1. JlaHbl KOMIUIEKCHBIC YUCIIA
HE3aBUCUM Z =14+2iu zZ,= 3i
BIN - —
KOHTPOITb (3mech Z; U Z, - KOMILIEKCHO COIPSKCHHBIE YKCIIA)
[IOKO YCTaHOBUTE COOTBETCTBHUE
(PT5 u JIEHCTBUE HAJl YMCIIAMH:
PT6) 1. 2z,+3z,
2. 7,-1,
3. 7,2,
z
4. 5.2
Z1
2
5. (z)
pe3ynbTaT AeUCTBUS HAJ YUCIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4., —6-3i
5. 6+3i

2. JlaHBI KOMIUTEKCHBIE YnCiIa

/4

i—
z,=2e"

—i
z,=7e °©

57

a) I'maBHOE 3HaYeHME apryMeHTa IPou3BeeHus Z1 * Z9 paBHO

z
0) ['maBHOE 3HaUYEHHE apIyMEHTa OTHOLIEHHS —- PaBHO

Z,

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

1. 2exp 1+i5—ﬂj

6
2. 2exp 1+i2—”j
3
3. 2exp[1-i%
p(1-17]

4. 2exp 1+izj
3

3HaueHHe GPyHKINUU

. e(1++/340)
e(i—+3)
e(\/3-i-1)
e(v/3-i)

SAREEE A

4.

Haiiti K03 puIMenT pacTssKeHus U yroi HoBopoTa B Touke Zg = |

npu orobpaxermn | (2) = Z4 +Inz

Ipn BBOnE SHAYCHUA K 0 yepyg KOpHEH KBaIPaTHBIX OKPYTIIATH 10

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'pagycax

Bsectu nBa uncna
k =
a =

5.

BerancnuTs MHTErpan j (Rez+JImz)dz (L)-

(L) npsiMasi TUHUA,
, TC

z,=0
COAMHAOIIAA TOYKH u

z,=1+2i

Bsectn JBa 4YHClia
X =
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OTBeT Moy4YuTh B BUjIe KOMIUIEKCHOTO yrcna X + 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH

4/9,-712
6.
Berauciute uHTErpal, uenoib3ys Gopmyny Komm 1. -xl2
dz 2. -«

ff 5 3. 7l2

|2+2i]=2 £ +4 4. —ril2
' 5. -1/2

KOHTyp O6XOIII/ITC$[ B ITIOJIOKUTCIIBHOM HaHpaBHeHI/II/I.

7

Bribepure Bce QyHKIMH, KOTOPBIE MOTYT Int
CILY’KMTb OpUTMHAJIaAMU

>
|

m O oW
jab)
)
(@)
—+
«
—~t

m
|
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Y CTaHOBUTE COOTBETCTBUE OPUTHHAIIOB H 2 4p
M300paKEHUI 1. F ( p) = + 5
p+3 p°+4
A f(t)=2e"" +4cos2t 2 3
3t - 2. F(p)= +
B. f(t)=3e” +4sin 2t p+3 p2_4
c. f(t)=2e"% +4sh2t 4 4p
3t 3. F ( p) — )
D. f(t)=4e™ —4ch2t p-3 p°-4
3 8
4. F(p)= +—
Pp-3 p°+4
9.
Beibepute yciIoBHO —cXOonfmMiics psl, MCIONb3ys TPU3HAK © (_1)n+1 ) n2
JleiiOuua 1. -~
n=1 (3n+ 2)2
00 n+1
2. % (-2 n
o1 (h+1)!
00 n+1
3. 8
n=1 3n+2
0 (_ n+1
g 3 Y
n=1 3n+2

10.
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f(X)e L fg=tx-tesles
Paznoxuts pyHKIMIO (1 + X)(X—Z) B psilI
MaksopeHa. 2. f(X)=—+—X+§X2+%X3+
11 3, 5,
X)=—=+=X—=X"+—=X"+
3. T(X) ATRErLT
11.
Uurepsan (1,3) sBiasieTcss HHTEPBAIOM CXOJMMOCTH PSIIOB o0
1. Y n(x-2)"
n=1
0 X—2 n
n=1 N
0 X—3 n
n= n

12.YcraHOBUTE COOTBETCTBUE
byHKIUS CYIIIECTBEHHO 0c00asi TOUKa

e’ o
A=y i
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[1+zj
In| =——
f(z)=t’ 2=0

(2 +40)
f(z):sin(wj

Z+4i

z=-4i

eZ—I

fla)= Z+1)(z-1)

13

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zo = —i B CTEHEHHOH psijl

a,+a,(z+i)+a,(z+i) +a,(z+i)° +...

VYxkaxute k03D OUITMEHTHI Pa3IOKEHUs 8g; 81; 8y; a3

(poOHBIe OTBETHI BBOAUTE OOBIKHOBEHHON HECOKPATHMOI1 Ipo0bI0 6e3 po0esioB, ecitk KO3 GUIMEHT

MHHMBIH, | — MepBBIf MHOXKHUTEIIb)

a;=
ar=
dz=

14.

16.Pemmuts 3anauy Koy onepanyoHHbIM

METOAOM
OrtBerT:

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

xa)zé@*ﬁ—ﬁ—

t
3

-3t

-€

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

© 1
1.
nél\/n‘i‘z
2.yt
' n=1%-\/n+2
© 1
3. %
n=1(n2+3)-\/n+2
n 1
n=13N+5

16.13 ypaBuenwuii BeIcIIEro HOps/IKa BEIOPATh ypaBHEHHS, JOIYCKAIONIME OHMKEHHE TTOPSIKA C HOMOIIBIO 3aMEHbI

y'=p(y).y'=pyp

. y"+1_2y(y')2=0

2. 2yy"-2yy'Iny =(y)’
3. y'+2y'+y=e™”
4. y"sin* x =sin2x

>y 25y =

sin®5x

17. Yacrroe pemenue y * HEOHOPOIHOIO JINHEHHOTO
ypaBHEHHS
y'-3y'+2y = x-e*

HUMECT BHU

B wdp e

y* = (Ax+B)-eX . x?
y*=(Ax+B)-e*-x
y*=(Ax+B)-e?* . x
y*=Ax-e*
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OK3aMeH

=

[Tpumeps! 3ananuii Ha qudd.3auer (IK3aMeH)

3aueTHblil (JK3aMeHAIMOHHBIN) Oumier 1

Cemectp 3
Crenennsle psbl. Teopema Abens.HaxoxneHne nHTepBaga CXOAUMOCTH CTEIIEHHOTO psijia.
[IpeobpaszoBanue Jlannaca. Opurunans! 1 n300pakeHus. OCHOBHBIE CBOWCTBA ONEPAIIOHHOTO METO/IA

Pemuts 3amauy Ko y'— Y _ x4 , y»)=1
X
A+x5)y"+y'=0

Pemmnts ypaBHEHNE

> 1
HcenenoBaTh Ha CXOIUMOCTD YUCIOBOU Psifl Z (—1)n

e} (2n+5)In(2n+5)

n
0 n 9
OnpenenuTs HHTEPBAJI CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia Z (-1

b} 5" (x—2)"

Paznoxuts B psn Jopana dpynxmmo T (2) = (z - 3)2 e 110 CTEIICHSIM

Bbruucautsb In(—\/§ +i)?

Haiitu ko3¢ dunment pactskeHus IUIOCKOCTH Z = X+ iy B TOYkKe Z; = 2i—3 IpU  OTOOpaXKEHUU
f(2) = (7i +2)In(22)

27+3i

iz+4

Haiitu yron nosopora miockoctu Z = X + iy B TOUKE Zy = 1 npu orobpaxenun f(z) =
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9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z—1<3, |z+1]21, 5x/6<argz<5x/4.
eiz
10. BpIuMCIUTH UHTETPAT Uj —3dZ
|z+2|=1,5 (Z + 7[)

11. Haiitu u300pakenue 1 GpyHKIUK f(t)=t-ch3t-sin2t

TeopeTnyeckre BOOPOCH! JUld NOANOTOBKH K audd.3adyery (dK3aMeHy)

JAuddepeHunanbHble ypaBHEHUS U CUCTEMBbI

Kakune oObikHOBeHHbIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3leNE¢HHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakue oObikHOBeHHBIe auddepeHnanbaple ypaBHEHUS IEPBOTO MOpPsAKa Ha3bIBalOTCA oOAHOpoaHbIMH? Kak oHu
perraroTcs?

Kakue oOpikHOBeHHBIE AU depeHnanbaple ypaBHEHHs IEPBOr0 MOPsIIKa Ha3bIBAIOTCS JIMHEHHBIMU? [lepeunciure MeToabl
peLeHus

Kak pewmaercst ypapuenue bepnymnnu?

Kakue oObIkHOBEeHHBIE nuGdepeHIranbHble YpPaBHEHUs IIE€PBOTO MOPSAAKA HA3bIBAIOTCS YPAaBHEHHSIMU B IIOJIHBIX
muddepennmanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s 0OBIKHOBEHHBIX JU(QepeHIMATFHBIX ypaBHEHUH BbIcIMX TopsiakoB? Korma ona mmeer
SIMHCTBEHHOE peleHue?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AH(M(EpEeHIMAIBHBIX YpPaBHEHUH BBICIINX TOPSAKOB, JOIYCKAIOUIMX
MIOHW)KEHUE MOPSIIKA.

[aiite ompenenenue nuHeHHOro nuddepeHUMaNbHbIE ypaBHEHUS n - ro nopsaka. Ilepedncinte OCHOBHBIE CBOMCTBa
YaCTHBIX PELICHUH OAHOPOJHOIO YPaBHEHHS.

CdhopmynupyiiTe TeOpeMbl O BpOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIEro pelieHus: HEOAHOPOIHOIO JIMHEHHOTO AudQepeHInaibHbIe YpaBHEHHUS

B uem coctour meron JlarpaHka OTHICKaHWS YaCTHOTO pEUICHUS HEOJHOPOJHOTO JIMHEHHOro IudQepeHnuaibHbe
ypaBHEHUs?

Cxema moctpoeHus: QyHJIAMEHTAILHOW CHUCTEMBI PEIICHWH OJHOPOIHOTO JIMHEWHOTO MU(QepeHInalbHble ypaBHEHUS C
MOCTOSTHHBIMU K03 prnreHTamMu

[lepeuncnaure MeTOAB! OTHICKAHMS YACTHBIX PELICHWH HEOJHOPOAHOro JHHEHHoro audpdepeHIHuaIbHble YpaBHEHHUS C
NOCTOSIHHBIMH KO3 puiimenTamu
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Jaiite ompeneneHue HOPMATbHOW CHCTEMBI OOBIKHOBEHHBIX H((EepeHIHANTbHBIX YPaBHEHWH N-TO TOPSIKA.
Chopmymupyiite 3agady Kormmu mist Takoit CHCTEMBL.
WznoxxnTe METOMBI MCKIIOUEHHUS W XapaKTePUCTHUECKOTO ypaBHEHHS OTHICKAHHUS OOIIET0 PemeHUs] CHCTEMBI
JUHEHHBIX OTHOPOAHBIX YPaBHEHHH C MOCTOSHHBIMU KO3 PHULIUECHTAMH.

YucaoBble 1 (yHKIUOHANIbHbBIE Psibl. Psaabl Dypbe
ITonsiTre yrcnoBoro psina, ero cyMMbl. HeoOX0quMblii Mpu3HAK CXOAMMOCTH.
CBoifcTBa CXOOAIIUXCS PAIOB.
CpaBHUTENBHBIN IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHBIX PALOB. DTATOHHBIE PSIBL.
[Tpm3nHak /{'amamOepa. J{ns KakuX BHIIOB YHCIIOBBIX Ps0B OH 3 dexTnBen?
Papukansusiit npusHak Komm. J{71s kKakuxX BUJOB YHCTIOBBIX PSIIOB OH MPUMEHSAETCS?
WNurerpanereiil npuznak Kommu-Maknopena. B kakux citydasix ero ciaeayeT IpUMEHSTh?
[Tpu3Hak JleitOHMIIA CXOAMMOCTH 3HAKOYEPEeMyIOMUXCs psioB. Kak mMpoBOMUTCS OIEHKa CYMMBI M OCTaTKa Takoro psja?
[onsTre abCOMOTHON 1 YCIOBHOM CXOTUMOCTH.
[TonsTre (QYHKIMOHAIBHOTO psiia W O0JACTH €ro CXOAMMOCTH. PaBHOoMepHass u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 aOCOIIIOTHO CXOISIIUXCS PSIOB.
[lonstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEEHHOTo psiaa. Croco0bl HaX0XKICHUS HHTEPBAJIOB CXOIUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS pa3noxeHus: GyHKuuu B psn Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psansl MaknopeHa ajisi HEKOTOPBIX 3J€MEHTAapHbIX (YHKLUMH, MHTEpBaJbI HUX CXOAWMOCTH. lcmonb3oBaHne TrOTOBBIX
Pas3JIOKEHUH AT TOJYyYCHUS pa3ioKeHus B paa MakiopeHa Oojee clioKHbIX (yHKUuH. IIlppuMeHeHne cTeneHHbIX pAaoB B
MPUOTMKEHHBIX BBIYHCICHUSX.
[MonsiTrie TpuroHoMeTpuydeckoro psaa. @opmynst Dypbe i HaxoxkACHUS K03DPUIHEHTOB psia (PYHKIMS MeproanvecKas
1 33JTaHHas HAa UHTEPBAIC [—TE; TC] )-

Teopema [lupuxiie 00 ycinoBusx pasioxenus GyHKIUU B psig Dypre.
®dopmynsl Dypbe IS YSTHBIX U HEYSTHBIX ()YHKITHH,
Dopmynsl Dypbe I cirydast pa3inokeHus QYHKIUH, 3aJaHHOH B IIPOM3BOJILHOM WHTEPBae [—| ; |] .

Paznoxxenue B psag @ypre HEIEPHOIUIESCKUX (PYHKIINH.

KommuiexkcHble ynciaa u pynkuuu. Teopusi BbIY€TOB
[ToHsITHE KOMIUIEKCHOTO YHCIIa, €r0 JICMCTBUTEIbHON 1 MHUMOM YacTH.
Anrebpandeckast popma 3anmucu KOMIUIEKCHOTO uncia. Kakue KOMITIEKCHBIE YMCiia Ha3bIBAIOTCS PABHBIMH, KOMIUIEKCHO -
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COTPSKCHHBIMU?

Apudmernueckue IeHCTBUS HaJl KOMILIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpanveckoit popme.

I'eomeTpryeckoe TpeacTaBIeHHEe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIyllh M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3zaTeibHas (opma 3amucd KOMIUIEKCHBIX uwncen. [lepexonm w3 omgHOW (opmbl 3amucu
KOMITJIEKCHOTO 4Hcia K APYrou.

Bo3Benenue B CTENEHb U U3BJICUYEHUE KOPHS U3 KOMIUIEKCHOrO yuciia. @opmyiel Myaspa.

[TonsTre hyHKIMI KOMIDIEKCHOTO TiepeMeHHOTO0. [Ipenen  HenpepsIBHOCTD (hYHKITHHL.

ITokazarenpHas, JorapudMudeckas, TPUTOHOMETPHYECKHE, THIIepOoIMIecKrue u 00paTHBIE TPUTOHOMETpUYIEeCcKHe (pyHKITHU
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TTepeMeHHoro. Y ciosust Komm-Pumana.

ConpspKkeHHBIE TApMOHUYECKHE ()yHKITHIH.

[lonsTre aHanuTHYecKOW (YHKIIMM KOMILIEKCHOTO TEPEMEHHOTo B obOmacth. HeoOXxommmple W AOCTAaTOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOIYJISl U apryMEHTa MPOU3BOTHON (YHKIIMH KOMILIEKCHOTO TIEPEMEHHOTO.

[MonsiTrie uHTErpana oT GyHKIHK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIC CBOWCTBA. BhIUlCIIeHNE HHTETPaJIoB.
Wnrerpanshas teopema Ko, MaTerpansaas popmyna Komm u ee crnenctsust.

YucioBble U (pYHKHI/IOHaIII)HI)IC PAAbI C KOMIIJICKCHBIMU YJICHAMU.

Crenennbie psjsl. Teopema Adens. Psu Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKInu B psin Tetnopa.

Psnpr Jlopana, onpenenenue. Teopema JlopaHa O pa3fioKeHMM AHATUTHYECKOM (QYHKIMH B Koiblle B psia. [loHsTue
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccudukanus. Beraer QyHKIUM B W30JMPOBaHHOW 0c0o00i Touke. DopMyIbl [T BBIYUCIECHUS
BEIYETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpumeHeHne BRIYETOB K BEIYUCIICHUIO OTIPEIeIEHHBIX HHTETPAJIoB

OnepanuoHHbIA MeTOJ
Maiite ompenenenune npeodOpasoBanus Jlarumaca. Kakas (GyHKIHMS MOXET CIOyKuTh opuruHajiom? Yrto Ha3bIBaeTcs
nzobpaxenneM Qynkiuu o Jlamnacey?
3anumuTe TabaMily n300pakeHni HanboJiee YacTo UCIIOIb3YEeMbIX 3JIEMEHTapHBIX (DYHKLHUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTcs UIsl HAX0XKICHUS N300paKeHUs 110 OPUTHHAILY
1 HaoOopoT?
ChopmynupyiiTe ¥ 3anumiuTe cBoHCTBa audepeHIUpPOBaHUs U300paKeHUsT U opuruHaia. Kak OHM HMCHOJB3YHOTCS IS
HaXOK/IEHUS H300paKEHHS TI0 OPUTHHAITY H HA000pOoT?
ChopmynupyiiTe M 3anuIIuTe CBOWCTBA WHTETPUPOBAHMS HM300paxkeHWs W opurHHaia. Kak OHM HCHONB3YIOTCS IS




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe W 3amuIIATe CBOWCTBA 3ama3[bplBaHUsS M CMelleHHs. Kak OHM HCIONB3YIOTCS ISl HaXOXKIACHUS
M300pakeHUs IO OPUTHHAITY H Ha000pOoT?

[Haiite monsitue cBeptku ¢pynkuuii. Kak 3anmmceiBaercs nzoopaxkeHue cBepTku? Kak MOKHO UCTIONB30BaTh (POPMYIY CBEPTKU
JUTSL. HAXOXKJICHUST M300pakeHUsI [0 OpUTHHATTY U HA000pOT?

Uznoxwure cxeMy HaX0XKJICHUSI YaCTHOTO PENICHUS TUHEHHBIX T pepeHIInaTbHbIX YPaBHEHHUH OTIEPAIUOHHBIM METOJIOM.
Uznoxure cxeMy HaXOXKICHHS YACTHOTO PEIICHHS CUCTEM JHMHEHHBIX TU(PQPEpeHINANTBHBIX YPaBHEHUN OMEepaIriiOHHBIM
METOJIOM.

3armmmmre u nosicaute hopmyiy lroamerns.

IMonstue dynkunit Xasucaiina (1 -bynkuus) u Jlupaka (8 -byHKIHN).

5. MeToanuecKkue YKa3aHHu4 10 nmpoueaype ouecHuBaHusl

OueHoYHbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1.

KonTponbhas padota

B cemectpe cTymeHTB! BBINOJHAIOT 5 KOHTPOJIBHBIX paboT, COAEp)KaHHE KOTOPBIX OXBATBIBAET BCE PAa3EIbl
muciuiuHel.  Kaxiaomy cTyneHTy Bblgaercd cBodl BapuaHT. KoHTposbHbIE paboTHl MPOBOASTCS B 4Yachl
MPAaKTUYECKUX 3aHATHH. 332 KXY KOHTPOJBbHYIO PadOTy MaKCHMAIIbHBIH Oalul OIMpesensercss B COOTBETCTBUE C
PEUTUHT-TITIAHOM JTHCLHUIUIMHEL.

KpuTepun oneHku 3axanus:

Bamtel 32 KOHTPOJIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHMaJIbHOTO Oaija, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJIIO BEPHO BBIIIOJHEHHBIX 3aJaHHH.

nas3

B cemectpe cTynenTs! BemonHIOT 5 W/I3 mo BceM pazpenamM mporpamMmbl JUCITUTUIMHEL. Y KaKIOTO CTYJEHTa B
rpymie cBoit Bapuant M/[3, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
CPYIIIIBL.

N/I3 pa3menieHs! B 2JIEKTPOHHOM KypCe TIO TUCITUTUIHHE.

Pemenue kaxaoro 3agaHus J0DKHO ObITh OJPOOHBIM, C BKIIFOUCHHEM ITPOMEKYTOUHBIX PACUETOB, PACCYKIACHHIA,
MOSICHEHUIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (hopmyJ1. 3a/IaHNE BHICBUIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss OO, rpynna.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kpurepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO OO0JIee OJIOBUHBI 3aJaHNi
Ecnu 3ananue He 3a4TeHo, paboTa BO3BpAILAETCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET yYeCTh UCIPABIIECHUS U JOOABUTH OAJIIIBI K MTPEIBITYIITIM

TecTupoBanue — HE3aBUCHMBIN
koHTpoibs LTOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HEIenu B
CepelHe M KOHIIE TEKYyILEero ceMecTpa COIJIaCHO pacmucaHuio. PyGexnoe tectupoBanue (PT) mposomutcs B
KOMITBIOTEpHOH ¢opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHYT 0e3 mepepsiBa. OTCUET
BPEMEHHM HA4YMHAECTCS C MOMEHTa Bxoja crTyleHTa B TecT. MHCTpyKTaxk, IMpenIlecTBYIOIUN TECTUPOBAHUIO, HE
BXOOUT B YKa3aHHOC BpCMs. CTYI[CHT MOXKET 3aKOHYHTH BhITIOJIHeHHE TecTa J0 UCTCUCHUA OTBCI[éHHOFO BpPEMCHHU.
PT nameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI W BIaJCHWH, MOMYyYSHHBIX CTYJACHTAMHU 3a
OIIpPEICJICHHBIN TPOMEXKYTOK 00yUECHHSI.

Kaxxnplii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjeliaM XUMHH U cofepkuT 20 3amaHuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIICHHsS M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS MPENOJABATENI0 BbIIACTCA MAaTpUIa OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxneHue
PE3YILTATOB TECTUPOBAHUA MTPOBOJUTCA Ha KOHCYJIbTAlUU.

Kpurtepun oneHK 0JHOTO 3a1aHUSL:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHUE BBICTABISAETCS | TECTOBBIN Oai;

® 33 HETPaBWJIHHO BBHINOJHEHHOE HIIM HEBBITOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6aos;

e JUIA 33JaHUl C BBIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
I10CJIE/I0BATEIIbHOCTH IPEyCMOTPEHO YaCTUYHOE OLICHUBAHUE.

MaxkcuManbHbI CyMMapHbIH TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6amos.

3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTICS C JEMOHCTPAaLMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraercs Ha caidte http:/exam.tpu.ru B pazzmene «MeponpHsTUsS», U MOXKET OBbITH BBIIOJHEH KayKAbIM
CTYZ€HTOM HEOIPAaHUYEHHOE YHCIIO Pa3.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupoganusi NO YBAICUMENbHOU Npuuune,
npeodyCcMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPBIl HAZHAYAEMCA CPpA3y NOCae KOHGepeHY-
Heoenu.

Ipu pesynomame pybesicnoco mecmupoganus 6 6ANN08 u Mmenee, 00YUAOWUMCS NPEOOCMABNAemcs: 6 nepuoo
meKyujetl nNpOMeHCYMoUHOU AmmeCcmayuu 803MOACHOCMb noemopro npotimu PT 6 pezepenvili Oenv, co2nacosanHulil



http://exam.tpu.ru/

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

¢ bropo pacnucanuii TI1Y.

DK3aMeH. DK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUU C [10710°KE€HMEM O TPOBEICHUH TEKYLIETO KOHTPOJIS U
npoMexxyTouHou arrectaunu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OWIICTHI, BKITIOYAIOIIUE TCOPSTUICCKHE
BOTIPOCHI U MpaKTHIECKUE 3a1aHusl. [IpenogaBatels, MpoBepuB paboTy, B X0/Ie YCTHOM OeceIbl CO CTYICHTOM MOXKET
3aJ1aBaTh BOMPOCHI [0 CAMOMY OUJIETY, a TAKXKE JIOTIOTHUTENBHBIC BOIIPOCHI IO TEOPUH U NIPAaKTHKE. B uTore cryneHT
HaOMpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 6amroB. OneHka 3a AUCHUIUTAHY (OPMHUPYETCS KaK UTOTOBas
3a pabOTy B CEMECTPE U IK3aMEH B COOTBETCTBUE C MIPHUHSATOM IIKAIOHN OICHUBAHMS.

CryIeHTsl, He CAABLIME 3K3aMEH B CECCHOHHBIHM MEPUO, MOTYT NIEPECAATh €r0 B IIEPHOABI TUKBUIALNN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C ACUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBep:kIIeHUH U BBEACHUU B JICHCTBHE
«CHCTeMbl OLIEHUBaHUS PE3yIbTAaTOB 00y4eHHs B TOMCKOM MOJIUTEXHUYECKOM yHUBepcuTeTe» u No59/ox
OO0 yTBepKIeHUH U BBEJICHUU B JAelicTBUE HOBOU penakuuu «llonoxeHus o npoBeAeHUH TEKYILErO
KOHTPOJIS ¥ TpOMexyTouHo# artectanuu B TITY» sk3amen no ¢usuke npoBOIUTCS B yCTHOU popme.
CryneHTy BblAaeTCsA SK3aMEHAIIMOHHBINA OMIIET, COAepKAIIUN TEOPETHUECKHE BOMPOCH], KAUECTBEHHBIE U
KOJIMYECTBEHHBIE 3aaun. KaxpIil Bompoc O6uiiera orieHuBaThes 0amioM (Bcero mo omiery 20 6aioB).
DK3aMeH MPOXOAUT B YCTHOH opme.

CornacHoO IIKaIbl OICHUBAHUS PE3yIbTaTOB

18-20 6amnoB (OTJII/I‘{HO) - BCECTOPOHHHE 3HAHUS, OTIUYHBIC YMEHHS U BIIQJCHUE ONBITOM IPAKTUYECKOH AEATENbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs CPOPMHUPOBAHEI;

14-17 GannoB (XOpOIIO) - TOCTATOYHO MOJTHOE MOHMMAaHHE TPEeIMETa, XOPOIINE 3HAHUS, YMEHHUS M OIIBIT ITPAKTHUECKOH
JeATeIbHOCTH, HEOOX0ANMBIE PE3YJIbTAThl 00yUeHHsT ChOPMHUPOBAHEI,

11-13 Gamnos (YILOBJ'IGTBOpI/ITeHBHO) - IIpuemMjIeMO€ IIOHUMAaHUEC MPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHUS, YMCHHS U
OTIBIT IPAKTHYECKOH JesITeTbHOCTH, HEOOXOAUMBIE PE3yNbTaThl 00y4eHHs CPOPMUPOBAHEL;

0-10 6ammoB (Hey,ZLOBJ'IeTBOpI/ITeJILHO) - pe3yabTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAIBHO I0CTATOYHBIM
TpeOOBaHUIM.

Pe3yJ'[I)T aThI HpOMG)I(}ITO‘IHOﬁ aTrecranuu O(i)OpMJ'ISIIOTC?[ BC€AOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHMIKKY

o0yuJaroIerocs..






