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1. Poab aucuumiannel «MaremaTuka 3» B GOPMUPOBAHNH KOMIIETEHIMA BBIMYCKHUKA:

CocraBJjsiomue pe3yibTaTOB OCBOCHUSA (lIeCKpHHTOpbl

SSGIET HMHaukaTopbl JOCTHAKEHHS KOMIIETEHI U
00pazoBaTebHoOI Kon b D = KOMIIETEHIHH)
TPOrpaMMBI CemecTp | KOMIETEHIMH Hanvenosasme H
ROMECICHIAY AUMEHOBANHE HaumenoBanue
(aucuunimna, Koa unaukatopa HHIMKATOPA 10CTHKEHHsI Kox
npakruka, FHA)
YK(V)-1 Cnocob6en ocymectsiuars | M.YK(VY)-1.1 AHanupyer 3a1ady, YK(Y)-1.1B1 Bitageer onbITOM IPUMEHEHUS.
MIOHMCK, KPUTHYECKUH BBIEIISS ee 6a30BbIe 3aKOHOB €CTECTBEHHBIX HayK U
QHAIM3 U CHHTE3 COCTABIISIONINE MaTeMaTHYECKUX METOIOB U MOJIENIeH
nH(pOpMaLHH, IPUMEHSITH JUISL PEIeHNs 3a]ja4 TEOPETHIECKOTO 1
CHCTEMHBII IIOIXO0 JUIst MPUKIIATHOTO XapakTepa
PpellIeHus] IOCTaBIEeHHBIX YK(V)-1.1Y1 Ymeer pewarhb 3a71auu
3a/1aq TEOPETHIECKOTO W NPUKIAJHOTO
Xapakrepa
YK(V)-1.131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U
MaTeMaTHYeCKHe METOJIBI
TEOPETHYECKOr0 XapaKTepa
CriocobeH pemarb N.OIK(Y)-1.1. [pumensier OIIK(Y)-1.1B3 Brnaneer MaTeMaTHYECKUM amnapaToM
3a/1a4¥, OTHOCSIIHECS K MaTeMaTHIeCKHil anmapaT KOMIIJIEKCHOTO U OIIEPAIIHOHHOIO
npodeccuoHabHOM uccnenoBanus GyHKIHH, ucuucienus, tuddepeHnnaabHEIMI
JIeSITETIbHOCTH, IPHUMEHSIS JIMHEHHOH anreOpsl, YPaBHEHHSIMH U PSIIAMU IJTs1
Maremaruka 3 3 METOZBI MOJICTTUPOBAHWS, T hepeHHaIsHOrO0 U MIPOBEJICHHS TEOPETHIECKOTO
MaTeMaTH4ECKOro MHTErpagbHOr0 HCUUCICHUS, HCCIICZIOBAHUS ¥ MOJCIMPOBAHUS
aHanIM3a, psn0B, AudpepeHIHATBHBIX (U3MYECKNX U XUMHUYECKHX
€CTECTBEHHOHAYYHbIE H ypaBHEHHH, TEOPUH IIPOIIECCOB U SIBJICHHMIA, @ TaKoKe, UL
OIIK(Y)-1 00IIIeMHKEHEPHBIE (yHKIMH KOMITJIEKCHOTO 3 peuenus npodeccuoHaIbHBIX 3a/1a4
3HAHUSA NIEPEMEHHOTO B WHIKEHEPHON OIIK(Y)-1.1Y¥2 VYMmeer  pematb OOBIKHOBEHHBIE
JIeATEIbHOCTH nmuddepeHIaIbHble YPaBHEHUS U UX
CHCTEMBI, HPUMEHSTh armmapar
TapMOHHYECKOT0 U KOMILIEKCHOTO

aHa/M3a [P PELICHHH CTaHIapTHHIX
3aa4

OIIK(Y)-1.133 3HaeT OCHOBHBIC OIPENCICHUS U
HOHATHSL TeoprH AU hepeHIHaIbHBIX
YpaBHEHUH, PpSIOB, byHKIMH
KOMIUIGKCHOTO ~ IIEPEMEHHOr0 |

OIIEPALITMOHHOTO MCUHCJICHUSA




2. IMoxka3zaTeu U MeTOALI OLICHUBAHHUS

ILtanupyemble pe3yJbTaTbl 00y4YeHHs N0 AUCUHILIHHE

Kon unauxartopa

HaumeHoBaHHe pa3jesa JUCHUILTUHbI

MeToabl O1leHUBAHUS

Kon HaunMeHoBanue JIOCTHKEHMSI (oreHOYHBIE
KOHTPOJIHPYeMOi MepOoNpUATHS)
KOMIICTCHIIHH
(MJIH ee 4acTH)

P 1 Bnaneer 1. OGbIkHOBEHHBIE TU(depeHIHaTbHbIe YPaBHEHUS KonrponbHas padora
METOJIaMH1 PEIleHUs] OOBIKHOBEHHBIX AU PepeHINATBHBIX NIEPBOTO MOpsAIKa nas.
ypaBHEHUH 1-TO U BBICIIETO MOPSAAKOB U CUCTEM 2. OObIKHOBEHHEBIE AU depeHIInaIbHbIC YPaBHEHUS TectupoBanue —
muddepeHnnaNbHBIX YpaBHEHN; BBICIINX HOPSAIKOB M CHCTEMbI OOBIKHOBEHHBIX HE3aBHCUMBIN
METOJIAMH  MCCIIEJIOBAHUA CXOIMMOCTH PSIOB, pasnoxenus | MYK(Y)-1.1 i epeHnnanbHbIX ypaBHEHUH koHTposs [JOKO
(yHKIMI B CTENICHHBIC U TPUTOHOMETPUYECKHE PSI/IbI; METOJIAMHU 3. Uucnosble psabl
muddepeHIraTbHOT0 M MHTeTpanbHoro ucuncieHus ¢yakuuit | U.OMK(VY)-1.1 | 4. ®yHKIHOHATHHBIC PSBL.
KOMIUIEKCHOTO ~IIEPEMEHHOT0; OCHOBHBIMH  IIPHIIOKECHUSIMU 5. Psanet @dypoe
TECOPUH BBHIYETOB; METOJAMH OINEPALMOHHOTO HCUHCICHUS 7. Psiipl B KOMITIIEKCHOH 00IacTH.
peleHuss OOBIKHOBEHHBIX T (GepeHIIMabHBIX YPAaBHEHHUH U HX 8. Teopus BBIYETOB U €€ MPUIOKECHUS
CHCTEM 9. IIpeodpazoBanue Jlamnaca. OnepaluOHHBIA METOT

pemieHust qudQepeHINANTBHBIX YPABHCHUI

P2 Ymeer 1. O6bikHOBeHHBIE MU depeHInanbHbIe ypaBHEHHS KonrponbHas pabora
ONpEeZesATh THUIl, HAXOIUTh OOIlee M YacTHOE pEeIlICHHUE NIEPBOTO MOPAIKa nas.
mudepeHIUaNbHBIX ~ YpaBHEHHM M CHUCTEM  JIMHEHHBIX 2. OObIKHOBEHHBIE UG depeHIInaIbHbIe YPaBHEHUS TectupoBanue —
muddepeHnnanbHbIX ypaBHEHHH c MIOCTOSTHHBIMHU BBICIINX HOPSIKOB M CHCTEMBI OOBIKHOBEHHBIX HE3aBHCUMBIN
K03(UINEHTaMH; HCCIIE0BaTh HAa CXOAWMOCTH UHCIIOBBIC i epeHnnanbHbIX ypaBHEHUH koHTposs [JOKO
PAIBI; HaXOAUTh MHTEPBAJIBI CXOAMMOCTH CTENEHHBIX PANOB; | M.YK(VY)-1.1 3. Uucnosble psbl
pasmarate ¢QyHkmm B psag Teitmopa u @Dypbe; BEHIIONHATH 4. OyHKUMOHAJIBHBIE PSIIBL.
NEHCTBUS ¢  KOMIUIEKCHBIMH —umciaamMu W ¢yekmmsamy; | M.OIIK(Y)-1.1 | 5. Pager @ypoe
muddepeHINpPOBaTE U UHTETPUPOBATh (PYHKIMH KOMIIEKCHOTO 7. Psizibl B KOMITIIEKCHOH 001acTH.
MEPEeMEHHOT0; pa3yiarate GyHKUMU B psax JlopaHa; NPUMEHATh 8. Teopus BBIYETOB U €€ MPUIOKECHUS
TEOPHIO BBIYETOB I HAXOXKICHHUSA MHTETPajoB; HAXOAWUTh 9. IIpeobpaszopanue Jlamaaca. OneparuoOHHBINA METO
M300paKeHNE 110 OPUTHHAITY U OPUTHHAJ 110 U300PaXKEHHUIO; pewenust nuddepeHnnaibHbIX YpaBHEHUH
peuats 3amauy Kommm s auddepeHInanbHbIX YpaBHEHUH U
CHCTEM C ITOMOIIBIO ONIEPAIMOHHOTO MCYUCICHHS

P13 3HaeT 1. O6pIkHOBeHHBIE TU(GepeHINaTbHbIE YPaBHEHUS Kontponsnas pabora
KiIaccupukanuio anpdepeHaIbHbBIX YpaBHEHUH, OCHOBHEIC NIEPBOTO MOPSIIKA nas.
METOJbl pelieHus AupepeHINaIbHbIX YPaBHEHUI MEpPBOTO U 2. OObIKHOBEHHBIE An(depeHIInaIbHbIE YPaBHEHUS TectupoBanue —
BBICIIINX TTOPSAKOB M CHCTEM AN PepeHINATbHBIX YPaBHEHHH; NYK(Y)1.1 BBICIINX HOPSIZKOB M CHCTEMBI OOBIKHOBEHHBIX HE3aBHCUMBIN
OCHOBHBIE TOHATUS TEOPUHM YHCIOBHIX W (YHKIMOHAJIBHBIX VLOTIK(Y)-1.1 i epeHnnanbHbIX ypaBHEHUH koHTposs [JOKO

psnoB; pagsl  Teiinopa,
KOMILUIEKCHBIX —YHCEl,
HNEePEMEHHOT0 U UX
MHTETPUPOBAHHE

Maxknopena, ®ypbe; MNOHATUA
OCHOBHBIX (DYHKIMH KOMIUIEKCHOTO
cBoiicTBa; aupdepeHuIupoBaHNEe U
GYHKIMHA ~ KOMIUIEKCHOTO  TIEPEMEHHOrO0;

3. YucnoBble psibl

4. OYyHKIMOHAIBHBIC PSIIBL.

5. Pags1 @ypoe

7. Psaipl B KOMIUIEKCHOM 00JIaCTH.




TMOHATHA Ppsla JlopaHa, 0COOBIX TOYCK, BBIYCTOB, IIOHATHUC 8. Teopnﬂ BBIYCTOB U €€ MPUIJIOKCHUSA
HpeO6pa30BaHI/IH Jlannmaca u €ero OCHOBHbBIC CBOﬁCTBa; OCHOBHBIC 9. Hpeo6pa3OBaHI/Ie Jlannaca. OHepaHI/IOHHHﬁ METOQ
TMPUIIOKCHUSA ONCPAIMOHHOTO UCYUCIICHUSA peUICHUA zln(b(l)epeﬁunam)ﬂmx ypaBHeHI/Iﬁ

3. IIkaja oueHUBaAHUSA

[Topsimox opraHu3anuy OLEHUBAHUS PE3YJIbTATOB OOYUEHHUS B YHUBEPCUTETE PETJIAMEHTHPYETCS OTACIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIIEHUBAHUS Pe3y/IbTaTOB 00yueHHs B TOMCKOM moiMTeXHUYecKoM yHuBepcuteTe (CucteMa OneHHBaHMA)» (B JACHCTBYIOLIEH pelaKIiN).
Hcnonp3yercst GaJIbHO-PEHTHHIOBAsI CHCTEMA OIICHUBAHUS Pe3yIbTaToB 00yueHus. MiTorosas orneHka (TpaAulMOHHAS U JIUTEPHAs) IO BUaM y4eOHOM
nesrenbHOCcTH (n3ydenue aucuumuing, Y UPC, HUPC, kypcoBoe IpoeKTUpOBaHue, IPAKTUKU ) ONIPENIeNIIeTCsl CyMMOM 0aiyioB IO pe3yibTaTaM TeKYIIEero
KOHTPOJISI U TPOMEXYTOUHOH aTTecTaluy (MTOroBasi pedTUHIOBas olleHKa - MakcuMyM 100 6asioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYLIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI arTecrauun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aj1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTCTBHE
" Onpene.ﬂe]me OLIEHKH
3alaHus TPaJMLIHOHHOIi OlIeHKe
90%+100% «OTnuaHOY OTiMyHOE MOHUMAHKE MIPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTIIMYHbIE YMEHUS U BJIaJIEHUE ONBITOM IPAKTHUECKOH IEATEIbHOCTH,
HEOOXO0IUMbIC PE3yJIbTaThl 00yUueHHsI CHOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJHYECTBOM 0aJIOB, OJH3KUM K MAKCUMAIbHOMY
70% - 89% «Xopoio» JlocTaTo4HO MOJTHOE TIOHUMaHHUE IIPEeIMETa, XOPOIIHE 3HAHNS, YMEHUS U OTBIT IPAKTHICCKOH e TeTbHOCTH, HEOOXOJUMBIE Pe3yIbTaThl
00y4eHus: chopMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIIEHEHO MUHUMAJILHBIM KOJHMUECTBOM OasioB
55% - 69% «Y 1OBIL.» [Tpuemnemoe moHNMaHKUE MPEIMETA, YAOBIETBOPUTENbHbBIE 3HAHUS, YMEHUS U ONBIT IPAKTHUECKOH JesITeNIbHOCTH, HEOOXOAUMBIE PE3yIbTaThI
00y4ueHHs c(OPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO MHHUMAIIEHBIM KOJMYECTBOM OaioB
0% - 54% «HeynoBi.» Pe3ynbpTaThl 00yueHUsI HE COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM TPEOOBAHUSIM
[ITxana 1y ONEHOYHBIX MEPOIIPUATHHI IK3aMEHa
Crenenn
C(POPMHUPOBAHHOCTH COOTBCTCTBHC
popmup Bana . OnpenelieHne OLEHKH
pe3yJbTaToB TPAAULMOHHOI OLleHKe
o0y4yeHust

90% + 100%

90 + 100 «OTINYHOY OTIn4YHOE IOHMMAaHKE npeamMeTa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIC YMCHUSA U BJIA/ICHUE ONIBITOM HpaKTH‘IGCKOﬁ JACATCIIBHOCTH,

HGO6XO,HI/IMLI€ PE3YJIbTATHI O6y‘l€HI/IH C(I)OpMI/IPOBaHBI, HUX Ka4C€CTBO OLICHCHO KOJIUMYCCTBOM 6am1013, OJIM3KHM K MaKCUMAJIbBHOMY

70% + 89%

70 + 89 «XOpOIIIO)) ,HOCTaTO‘lHO MOJIHOC NOHMMAHUC MPEAMETA, XOPOIINE 3HAHUA, YMCHUSA U OIBIT npaKTqucxoﬁ JACATCIBbHOCTH, HCO6XO,HI/IMI;I€

PpeE3yJIbTaThI O6y‘I€HI/I$I C(l)OpMPIpOBaHLI, Ka4y€CTBO HU OJJHOT'O U3 HUX HC OIICHCHO MHMHUMAJIbHBIM KOJIMYCCTBOM 0ajoB




55% + 69% 55+69 «Y 0oBIL» [Tpuemnemoe MOHNMaHNE MIPEAMETA, YAOBICTBOPUTEIbHBIE 3HAHNS, YMEHHSI U ONBIT IPAKTUIECKON IESITENbHOCTH, HEOOX0INMBIE
Ppe3ynbTaThl 00y4eHHUs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJMYECTBOM OallIoB
0% + 54% 0~+54 «Heymosi.» PesynpraThl 00y4eHHUs] HE COOTBETCTBYIOT MHHIMAIBHO JOCTATOYHBIM TPeOOBAHUIM

4. TlepeyeHb TUNOBBIX 3aaHUI

IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

OneHovHbIe

MepONpPUSTHS

1.| KonrtponbHas
pabora

BapuaHT Ne 1

KoHTponbHana pa6ota no Teme «[uddepeHumanbHble ypaBHeHUA 1 —ro nopagKa»

1. Onpeaenutb TMN N HaUTK 06 Me peLleHUA AaHHbIX YPaBHEHWIA:

1. (y+ylhx)dx— (x—xy)dy =0.

2 Y+ 2X y= 2x2
1+x2 1+x2
2
3. (xy2 +i)dx+ (x2y —X—)dy =0.
y2 y3

2. HaiiTn yacTHbIE peLlICHUS YPABHEHHUI:

4, xy’—y:xtg[lj, y@) =1.
X

5. eydx=(2y—xey)dy, y(-1) =0.

KoHTponbHaA paboTa no teme «AuddepeHumanbHble ypaBHEHUA BbiCLLEro nopaaKa u cuctembol 1y»

) Onpeaenutb TMN N HaiATK 06LWMe peLueHUA JAHHbIX YPaBHEHUIA:




OneHovHbIe
MEPONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

" ’ e
2) y'-2y'+y=—.
X

y!(: y’+X.

1) Pemutn 3axauy Komm:

1) wy'+(y)’=0. yO=Ly@®=L

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

Ky

dt x(0) =1; y(0) = —1.
Yy _

dt '

YucaoBble 1 QYHKIMOHAJbHbIE PAIbI

UccnenoBats Ha CXOAUMOCTD PSJIBL:

> 1 (n+1)? = ni(n+1)!
13 a3 Y 3-2—.,
n—1h+1-cos‘ na 2 (n+2)%3 o (2n)!
( n-1 -D"n
4, , 5.
E(sn + 2) Zl n®+5
HaiiTn mHTEpBaA)l CXOAUMOCTH Psilia, UCCIE0BATh Psi/l HA KOHIIAX MHTEpBaa:
0.1)"x?" > 32" (n+3
y SO g ST i
n=1 (X+ 5)

Pa3noxuTh B psij Teiisopa, B OKpECTHOCTH TOUYKH Xo, PyHKIHIO F(X):




OneHovHbIe
MEPONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

1) y=Inx, xp=L1 2) y=x2-sin5x, Xp=0
7 1
3) y= Xy =0, 4) y=== Xg=-1
1+x-12x2 Ux
KOHTpOHBHaﬂ paGOTa Ne3 o Teme «(DyHKIIl/Il/I KOMIIVIEKCHOT'0 IEPEMEHHOTI'0>»
BAPUAHT Nel
. .3/ . .
V. a) Haiitu Bce 3HaueHus KOpHs: N — 2 . Pe3ynbTar BBIYMCIEHUH NIPEICTABUTH B alrebpandeckoil popme.
6) TIpencrasuts B anreGpanueckoil hopme: (—1—i)*.
V. a) Haiitn ko3 duumeHT pacTsDKeHHs B yroll TOBOPOTa B ToUke Zg =1—1 mpu oTobpakennn o = z*
0) IIpoBepuTh QYHKIHIO HA AHATUTUYHOCTD: () = (Z*)2 7.
VI. Haiitn anamntnueckyro dynkuuo f(Z) =U +1V no ussectnoii  neiicreurensHoii yactn u snavenmio f(Z5):
U(xy) =x=3xy?* f(i)=-i.
VILI. Boruncants naterpan: |22 1Mzdz , rae L - otpesok npsvoii or Toukn 2z =0, 1o Toukn z, =1—2i.
L
dz .
V1. . rae L:|z-2i[=1.

Brruncnuts HUHTCIrpal: { 23

(z - 2i)

Konmponvnaa paooma Ne3 no meme «Komnnexcuuie paovi. Boruemuot»




OneHovHbIe

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

MeponpusTHS

BAPHUAHT Nel

Z
(z-1)(z2% +2z-3)
©  cos(in) Y (z+i+1)"

2. Haiiti 1 mocTpouTh 06JIaCTH CXOAUMOCTH psijia: 2 i

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

1. Pasznoxurs GpyHKINIO f ( YA ) = B psx JlopaHa ¢ eHTpoM B ZO =1 5 xomsue | z-1 |> 4.

3. Brruncnuts CJICAYIOIINC UHTCTPAJIbL:

zdz exp(1/ z)+1 T cosaxdx
A) § B)I

— dz
2 © 2
|z2-2|=4 e’ +e |7]=2 z oo X7 +4X+5

KourtposabHas padora Ne3 no teme «OnepannoHHoe HCUUCTIEHUE.»
BAPUAHT Nel

1. Pemmts auddepenmuansroe ypasuerne X +3X =€, ecom X(O) =0.
2. C nomoripo Gopmysl J[foamernst HANTH pelIeHne YpaBHEHHSI
X"'=arctgt,
YAOBIETBOPSIONIEE HAYAIbHBIM YCIOBUSIM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pewuts cucremy ypaBHEHHH

3.2
HX-y=—t
y y >




OneHovHbIe
MEPONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

W13

IIpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUMH.




OneHovHsbIe IIpuMepb! THIOBBIX KOHTPOJIbLHBIX 3aJaHHIT
MepONPHUSATHS

JlucdepeniinantHele YpaBHEHHA W CHCTEMB

1. Haftrn ofime pelueHns ypaBHeHHI! NepBOro Nopafika

VY 1
Ny-2o_—
)y z  sin(y/z)
2) o +ycosz = cosx.
3 ¥+y=1yu.

—x? dr
0 = tiy_l_ .Io

T cos®y .
5) (3z° 4 6ay?) dr + (6a?y + 47 ) dy = 0.
6) byt +dy—z)y' =L

=10.

2. HaliTnn yacTHELe pelueHus ¥pasHeHNI

1) i+ Lde =z ydy, y(1) =0
) (z—y)de+iz+y)dy =10, y(l) =1
3) oy — 2y =2t (1) =10
4) y'tey=(1+a)e” ¢, y(0) =1

3. HaitTu peuenns ypasHeHuil BrCLII0 NOPAAKA

; (0) =0
1 2...'.’=.'2_1_ 2.|.l= (] ?:Ir.l 1
) 2nyy" =y V=Y gy =1
3y costz = 1. 1)y +9' = cosz.
5) ¥+ Sl 6) y' + 2y + - p—
nyTy cos’ © yraTyEre T
Ny +2% +y =12z - 10)e™. 8) o' = 3y’ = 2sin 3z — cos z.

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

13) # 423 + 52 = =8¢~ sin2t, () =12, z(0) =6
14) £ — 6z + 25z = 9sindl — 24 cos 41, (0} =2, z(0)= -2
4. HaltTn pelenus NuHellHEIX CHCTeM

0 &= 8 +dy 2)]i=[iz+5y {0} =0
p=dz—dy [§-=—w+2y' y(0) =1L

G B i = b 9
3 & l‘;u 2y‘ 4)]1: bz + 4y + 21 .
g=2z+y | #=—a+10y-1




OneHovHbIe
MEPONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

YucaoBble 1 d)VHKIII/IOHaJ'l])HI)Ie PHAAbI
1. HCCHGI[OB&TI) Ha CXOAUMOCTD 3HAKOIIOJIOXKUTCIIBHBIC PAJbI:

< (2n- 1) &5 3
2 t
b Z(5n 241)-4n )Elg J2n+7
© (n1)? © (n—l)" 1
3 H Y= =
) nzz:l 2" ) nZ=:1 n 5"
2. UccrienoBath Ha CXOJMMOCTD 3HAKOUYCPEIYIOITUECS PSIJIBI:
3n 2 & 5n% +3n-1
1) Z( )" 2) Y (-pn LIS
n=1 7 4
6" n2 1 e 3
3) Z( 1)”¥ 4) Z(—l)”|n2”(l+—2j
n=1 n=1 n
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3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

o 3
p 3302
n=1

n
n+1

(x—8)" 2) i(—l)“nz2n X"

n=1

4. Paznoxuts B psig Teiinopa mo crenersiv (X —Xg) dysKiumu:

)y=—5—— L , Xg=-2 2) y=(1+x)e 2, x,=0
X +4x+7
arctgx’ 3

3) y= 3 Xp =0, 4) y=In(x+2)" xg=1.

5x

5. HCHOJ’ILSYH Pa3JI0KCHHUC HOHLIHTeraHLHOﬁ (bYHKI_II/II/I B CTCIICHHOM PO, BBIYUCIUTb HHTEIpaJibl C TOUHOCTBIO

e menee 0,01:

18 1
1) [V1-x3dx 2) [sinx®dx
0

0

KomiuiekcHble yncjia M GyHKIMKN

1. ausl uncna Z = —2\/§+ 2i, 2, =2-6l.

BreimonHuTh eficTBUs B anredpandeckoii hopme:

1) 3z +52,, 2) z;-12,, 3) 4,

2. Jlansbl uncna 21:3\/§+3i, Z, =-1+4i, Z3=2-4i.
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ITocTpouTh umMcia Ha KOMIUIEKCHOW IUIOCKOCTH M NEPEBECTH B TPUIOHOMETPUYECKYIO U IOKa3aTeNbHYI0 (popmy
3anucH. BeIMOMHUTG yKa3aHHbBIE ACHCTBUS B ITOKa3aTeIbHON (popMe, pe3ybTaThl IPEACTaBUTh B IIT€Opandeckoil u B
HoKa3aTeJabHON Gopme.

1) ()% 2) ¥z, 3 25

22 +Z3
3. Maust uncna zy = —1—1, 2z, =2+3I.

Boruncnuth 3HaueHus GyHKIUN:

1) Inz;, 2)e”2, 3) cosz,.

Pesynbratel npenctaBuTh B aniredpanydeckoi Gpopme.
4. OnpeaenuTh U MOCTPOUTh Ha KOMIUIEKCHOW TUIOCKOCTH CEMECTBA JIMHUH, 3aJaHHBIX YPABHCHUSMHU:

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

5. HaiiTi MOJy/b M apryMeHT npou3BoaHoi Gpynkiun W= f (Z) B TOYKe Z = Zj:

f(z)=(1+4i)e™,  z5=1+i

6. BBIUMCIUTD HHTETpAJIbL:

1) Ll |z|2\3, Rez>0 !
({)*f { }

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

7. BeraucianTh, HCTIONB3ys HHTETpaNIbHYIO0 Gopmyiry Kormu:
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MepONpPUATHS
1) |z|=0,5;

22—2

] 5———=dz, 20e L:42)|z+1|=1;
22(z+1)2

(L) 3) |z]=2.

OnepauuoHHbIH METOA
1. Haiiti n300pakeHus CIeAyomuX (yHKITHNA:

el _ ebt
1) f(t)=cos*. 2) f(t)= "
2. Haiiti opurunansl GyHKIHHI 110 33JaHHBIM H300paKEHUSIM:
1 p?
DFP=——m— AFP =
(p+1)*(p+3) (p® +4)(p*+9)
3. Haittn pCUICHUC 3a1a4n KOH_II/I OICpalluOHHBIM MCTOAOM:
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 hopmyy 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 pemenue cuctem oneparnuoHHBIM METOIOM:

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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MeponpUsTUS

TectupoBanue — Bomnpocksr:

HE3aBUCUMBIN 1. Jlanbl KOMILUIEKCHBIEC YUCIA
xourpoms LIOKO | 7, =142 u 7,=3

(PT5 u PT6)

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

YcTaHOBUTE COOTBETCTBUE
JIEWCTBUE HAJl YNCIIAMU:

1.

o &~ PN

Wb E

2z, +3z,
2,1,
-1,

ZZ

5.52

4

(z,)°
pe3yiibTaTt ﬂeﬁCTBHH Had yucjiaMnu
3i-6
4i-3
2-5i
—6-3i
6+3i

2. Z[aHLI KOMIIJICKCHBIC YHCJIa

i~
— 4
7, =2¢e

—i
z,=7e *

5z

a) I'maBHOE 3Ha4Y€HME apryMeHTa IPou3BeaeHus Z1 * Zyp paBHO

Z
0) I'maBHOE 3HAaYeHKE apryMEHTA OTHOIIEHHUS —- PABHO

(OtBeThI 1aTh B rpajgycax)

Z,
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3.YcTaHOBUTE COOTBETCTBHUE 3HaYCHHUE QYHKIUN
®yHKIHUSA 1. e(1+\/§~i)
1. 2exp 1+i5—7zJ 2. e(i—3)
6 3. e(+/3i-1)
2. 2exp 1+i2?ﬂj 4. e(\3-i)
5.

3. 2exp|1-iZ%
. 6j

4. 2exp 1+i£j
3

4.

Haiitu k023G QuumenT pacTsiKeHUs ¥ yroj HoBopoTa B Touke Zg = |

Bsectu nBa uncng
k =
a =

npu otobpaenuy | (Z) = Z4 +1Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHeI\/’I KBAaAPATHBIX OKPYTJIATH 00

JCCATBIX.
3HadeHUs yriia moBOpOTa BBOAUTD B I'pagycax

5.
BBecTn nBa uncia
Brruucnuts uHTErpan J. (Re Z+Jm Z) dz (L) - X=
(L) npsiMast JIUHUS, y =
, TIe

COAUHAOIAasA TOYKU nu
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OTBeT MOJy4YHTh B BUjIe KOMIUIEKCHOTO uncina X + 1Y

JlpoGHBIe 3HAYCHUS BBOJUTH B BHJIE HECOKPATUMOMN APOOH
4/9,-712

6.
BerancnuTh wHTETpal, Henosb3ys Gopmyny Kormm 1. -xl2
dz 2. -1
§ 5 3. 7l2
z+2il=2 2”4 4 —7il?2
' 5. -1/2

KOHTyp O6XOI[I/ITC${ B ITOJIOKUTCIIbHOM HAIlPaBJICHHUH.

7

BriGepute Bce (hyHKIIMH, KOTOPBIE MOTYT Int
CIIY’)KUTh OPUTHHAJIAMHA A —

t

t2 4 54
arctgt

cost

m O OW

™
|




OneHovHbIe
MEPONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

YCTaHOBUTE COOTBETCTBUE OPUTHMHAIIOB U 2 4p
U300paskeHuit 1. F(p)= +—
p+3 p°+4
A f(t)=2e"% +4cos2t 5 8
3t : 2. F(p)= +
B. f(t)=3e> +4sin2t p+3 p?-4
c. f(t)=2e"" +4sh2t 4 4
" a 3 FP=73" =
D. f(t)=4e” —4ch2t p-5 p°-4
3 8
4. F(p)= +—
p-3 p°+4
9.
Br16epute ycnoBHO cXOAALIUIICS Psill, UCIIONIB3YS Npu3HaK JleloHuIa © (1) n+l 2
1.
=1 (3n+2)?
2 0 (_1)n+1 ‘n
"o (n+1)
0 n+1
3.y (-1 n
n=1 3n+2
o (_1\n+1
g 3y
n=1 3n+2

10.
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1

PasioRuTh GYHKITHIO f (X) = (1+ X)(X _ 2) B paa MakiopeHa.

2 f(x):—+1x+—x2+£x3+
16
1 1
f(X)=-Z+=x-x"+=x*+
3. f(X) >+ ;
11.
Uurepsan (1,3) sBiseTcss HHTEPBAIOM CXOMMOCTH PSIIOB o0
1. > n(x-2)"
n=1
o0 _ n
5 Z(x 2)
n=1 N
00 n
X_
n=1 N
4. > (x+1"
n=1

12.Ycra”HOBUTE COOTBETCTBUE

(byHKIUS CYILIECTBEHHO 0c00asi TOUKa

z

€
f(Z):m =00
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(1+zj
In| ——
f(2)=— 2/ 2=0

z=-4i

13

1

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

a,+a,(z+i)+a,(z+i)*+a,(z+i)’ +...

Ykakute K03hPUITEHTH! pa3iIoKeHUs do; a1; a2; a3

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

MHHMBIH, | — MepBbIf MHOXKHUTEIIb)

a=
=

14.

16.Pemmts 3amauy Ko oneparuoHHbIM
METOJIOM

X'+3x'=e™ x(0)=0, x'(0)=-1

OTBeT:

X(t) = g(e_?’t ~1)-

t
3

-€

-3t

15.
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Br16epute cxonsiuiics ps, UCIOIb3ysl IPU3HAK CPAaBHEHUS

© 1
1.
n%lvn+2
X 1
2. -
n§1%'vn+2
X 1
3. X
n:1(n2+3)-\/n+2
4.y 1
n:13n+5

16.13 ypaBuenwuii BrIcIIEro HOps/IKa BEIOPATh ypaBHEHHS, JOIYCKAIONIME TOHMKEHHE TTOPSAIKA C HOMOIIBIO 3aMEHBI

y'=p(y).y'=p'y-p

L2,

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

25y=— "
yHesy sin®5x

17. Yacrroe pemenue y * HEOJHOPOIHOIO JIMHEHHOTO
ypaBHEHUSI
y'-3y'+2y = x-e*

AMeET BHU]I

=l A

y* = (Ax + B)-e* - x?
y*=(Ax+B)-e*-x
y* = (Ax+B)-e?* - x?
y* = Ax-e*
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Huddepenuupona
HHBIN 3a4eT [Tpumepsl 3amanuii Ha qudd.3ader (IK3aMeH)

3aderHblii (IK3aMeHAIHOHHBI) Omier 1

Cemectp 3
Crenennsbie psjabl. Teopema Abens.HaxoxaeHne nHTepBaga CXOAUMOCTH CTEIIEHHOTO Psija.
2. TlpeoOpa3zoBanue Jlamnaca. OpuruHainsl u n3o0paxeHus. OCHOBHBIE CBOICTBA OMEPAIMOHHOTO METO/1a

=

1. Pemuts 3amauy Komm y'— Y _ gy , y()=1
X

A+ x°)y"+y'=0

2. Pemuth ypaBHEHME

& 1
3. HccnenoBaTh Ha CXOAUMOCTD YHCIIOBOH psizt z (—1)In

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

5. Pasnoxuts B psn Jlopana bysxmmo T (2) = (z—3)%e™? o crermersn 2

6. BbUHUCIUTH |n(—\/§ +i)2

7. Haiftn ko>p@uuueHT pacTsDKeHHs IUIOCKOCTH Z = X+1y B Touke Z, = 2i —3 npu orobpaxeHun

f(2) = (7i+2)In(22)
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8. Haiitu yron noBopora IocKocTH Z = X + iy B TOUKE Zy = 1 npu oroOpaxenun f(z) =

2z +3i
iz+4

9. U3o6pa3uth 061acTh, 33/1aHHYIO0 HEPABEHCTBAMU

|z—1|<3, |z+1]>1, 5x/6<argz<5x/4.
eiz

10. Beraucnuth HHTETpA Dj ——dz

3
iaas (Z+7)

11. Haiitu u3o0pakenue 1 GpyHKIUK f()=t-ch3t-sin2t

TeopeTndeckre BOIPOCHI JJIsd HOATOTOBKH K DK3aMCHY

JAuddepeHunanbHble ypaBHEHUS U CUCTEMbI

Kakwue obpikHOBeHHBIE MU (hepeHIInaNbHBIE YPaBHEHHUS TIEPBOTO MOPSIIKA HA3EIBAIOTCS YPABHEHUSAMU C Pa3IeIEHHBIMA U
C pa3aengrommMucs nepeMeHHbpIMu? Kak oHu pemarTces?

Kakue oOblkHOBeHHBIE audQepeHInanbHble yYpaBHEHUsSI MEPBOrO IMOPSIKA HAa3bIBAIOTCS OJHOpOAHBIMH? Kak oHH
pematorcs?

Kakue oOblkHOBEeHHBIE au(depeHIraIbHble ypaBHEHUS] TEpBOrO MOPsIKa Ha3bIBalOTCS JTUHEHHBIMHU? [lepeuncnure
METOJIBI PEIIECHUS

Kak pewmaercst ypapuenue bepuymnu?

Kakune oObikHOBeHHBIe mud(epeHInanbHble ypaBHEHHs] TEPBOTO IMMOPSAKAa HA3BIBAIOTCS YpPaBHEHUSMH B TIOJHBIX
muddepennmanax? Kak onu pemarorcs?

Uro Takoe 3amada Komm st 0OBIKHOBEHHBIX TU(QEpEHITHANIBHBIX YpaBHEHUH BhIcuX mnopsinkoB? Korma oHa mmeer
SIMHCTBEHHOE peleHue?

[lepeuncnuTe OCHOBHBIC THIBI OOBIKHOBEHHBIX IU(QepeHIInanbHbIX YpaBHEHHH BBICHIMX MOPSAKOB, JOMYCKAIOMINX
MOHM>)KEHHUE MOPSIKA.

Haiite onpenenenue nuHeHHOro nuddepeHurnanbHble YpaBHEHHS N - ro nopsiaka. Ilepeuncianre oCHOBHBIE CBOMCTBA
YaCTHBIX PEUICHUH OJTHOPOTHOTO YPaBHEHHSI.

CopmynupyiiTe TEOpeMbl O BDOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AudepeHnalIbHbIe YPaBHEHHS
B yem coctoutr merox JlarpaHka OTBICKaHMSI YAaCTHOTO PELICHUS HEOTHOPOAHOrO JHMHEHHOro auddepeHuuanbHble
ypaBHEHUs?

Cxema moctpoeHus QyHIaMEHTAIbHON CUCTEMBI PEllleHUH OJHOPOIHOTO JIMHEWHOTO NU(depeHIUaNbHbIC YPAaBHEHHS C
NOCTOSIHHBIMH KO3 puiimenramu
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[lepeuncnuTe METOABI OTHICKAHUS YACTHBIX PEIICHUH HEOAHOPOJHOTO JMHeWHoro auddepeHraIbHble ypaBHEHUS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHne HOPMalbHOM CHUCTEMBI OOBIKHOBEHHBIX Au(depeHIHMalbHbIX YpPaBHEHUH nN-TO MOpPSAKA.
Chopmymnmpyiite 3agaqy Kormmu mist Takoit CHCTEMBI.
Uznoxure MEeTOb HCKITIOUEHUS U XapaKTEPUCTHYECKOTO YPABHEHHUSI OTHICKAHHS OOILEro PeleHHs CHCTEMBI
JMHEHHBIX OTHOPOJHBIX YPaBHEHHUH C IOCTOSIHHBIMH KO PHITEHTaMH.

YucaoBble 1 (PyHKIUOHAJIbHBIE Psibl. Psaabl Dypbe
[onsiTre unciaoBOTO psAga, ero CyMMbl. HeoOX0AMMEI TPHU3HAK CXOAUMOCTH.
CBoiicTBa CXOASIINXCS PSIIOB.
CpaBHUTENBHBIN IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHBIX PALOB. DTATOHHBIC PSIBL.
[Tpm3nHak /{'amambepa. [l KakuX BHIIOB YHCIIOBBIX PsA0B OH 3 dexTuBen?
Papukansusiit npusHak Komm. J{71s KakuxX BUJOB YHCTIOBBIX PSIIOB OH MPUMEHAETCA?
WNurerpaneubiil npuznak Komu-Maknopena. B kakux citydasix ero ciaeayeT IpUMEHSTh?
[Tpu3Hak JIeOHUITA CXOIMMOCTH 3HAKOYEePEAYIOIIIXCS PIoB. Kak MpoBOANTCS OIIEHKA CYMMBI M OCTaTKa Takoro psaa?
[NonsiTre abCOIIOTHOM U YCIIOBHOM CXOUMOCTH.
[MonsiTHe (YHKIMOHAIBLHOTO psiAa M 00NacTH ero cXomuMOcCTH. PaBHoMepHas u abcomoTHas cxogumocth? CBOHCTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[Tonsitue crenennoro psga. Teopema Abens.
WHTepBan u paguyc CXOAUMOCTH CTEeHHOTo psifaa. CrocoObl HaX0XK/ICHHS UHTEPBAJIOB CXOIUMOCTH.
Psiner Teitnopa u MakiopeHa ijist JaHHOM (QYHKIMU. Y CIIOBHS pa3NoxeHus: QyHKIH B psifl Teitnopa. Cxema mocTpoeHust
psna Teitnopa (MakopeHa).
Psansr MaknopeHa ajisi HEKOTOPBIX 3JE€MEHTAapHbIX (DYHKUMH, MHTEPBaJbl UX CXOOUMOCTH. VCmoyib30BaHHE TOTOBBIX
pas3ioKeHHH sl IOJTy4eHUs pa3lioKeHus B psii MakiopeHa 0oJsiee cnoxHbIX QpyHKIuiA. [I[puMeHeHne cTeneHHbIX PSIoB B
HpI/I6J'II/I)I(eHHBIX BBIYUCICHUAX.
[Monsitne TpuroHomerpuueckoro psiga. Dopmynsl Dypbe mas HaxoxIeHHS KodPPHUIMEHTOB psina (QyHKIUS

IepruoanYecKas v 3alaHHas Ha HHTEpBalle [—TC; TC] ).

Teopema [Jupuxie 00 yciioBusx paznoxkeHus GpyHKuu B psig Oypee.
Dopmyiel Dypbe ISt YETHBIX U HEYETHBIX (DYHKIINH.

dopmynsl Dypbe i ciaydast pasioxeHus QYHKIUH, 3aJaHHON B IIPOM3BOJLHOM HHTEPBAJIC [—| : |] .

Paznoxenue B psag @ypse HEIEPHOIUIECKUX (PYHKIINH.

KoMmiuiekcHble unciaa M pyHkuuu. Teopusi BBIYETOB
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IToHsITHE KOMIUIEKCHOTO YUCIIA, €70 NEUCTBUTEILHON U MHUMOM YaCTH.

Anrebpandeckas popmMa 3anucu KOMILIEKCHOTO yncia. Kakre KOMIUIEeKCHBIE YMCiia Ha3bIBalOTCS PABHBIMH, KOMILJIEKCHO -
COTPSDKCHHBIMU?

Apudmernueckre AeHCTBUA HaJl KOMIUIEKCHBIMHU YUCIIAMH, 3alIMCAHHBIMH B alreOpandeckoi Gopme.

I'eomeTpuyeckoe mpeacTaBieHNe KOMIJIEKCHOTO YHCIIa, KOMITJIEKCHAs MIOCKOCTh. MOAYIb U apryMeHT KOMIUIEKCHOTO
YHCIIa.

TpuHOHOMETpHUYECKasi M TOKa3aTelbHas (opMa 3amucH KOMIUIEKCHBIX uucen. Ilepexox w3 omHoil (opmel 3amucu
KOMIUIEKCHOTO UHCIIa K APYTOM.

Bo3Benenue B cTenens U U3BJIeUEHUE KOPHS U3 KOMIUIEKCHOro uncia. @opmynsl Myaspa.

[MousiTre GYyHKIMU KOMIUIEKCHOTO epeMeHHoro. [Ipeaen u HenpepbIBHOCTh PYHKIHH.

[MokazarenpHasi, norapuMUUecKas, TPUTOHOMETpPHYECKHE, THIepOoIruecKie u 0OpaTHble TPUTOHOMETPHUUECKHUE
(YHKLIMH KOMIUIEKCHOTO IEPEMEHHOTO.

Hduddepennuposanne GpyHKIMN KOMIUIEKCHOTO TiepeMeHHoro. Y cious Komm-Pumana.

ComnpspkeHHbIE TaApMOHUYECKUE (DYHKIIHH.

[ToHsTHE aHATUTUYECKOW (YHKIMH KOMILIEKCHOTO TIepeMEHHOro B oOsactu. HeoOXxomumble W TOCTATOYHBIC YCIIOBHS
AHAIUTUYHOCTH.

I'eomeTprdecKkuii CMbICT MOIYJIS M apIyMEHTa IPOU3BOIHON (QYHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.

ITonsiTre uHTErpasa oT PyHKIHN KOMIUIEKCHOT'O IIEPEMEHHOI0 M €r0 OCHOBHBIE CBOWCTBA. BhIuncieHne HHTErpasos.
Wnrerpanphas Teopema Komm. MaTerpansaas ¢popmyna Komm u ee cnenctsust.

Yucnossle ¥ (yHKINOHAIBHBIE PSB! C KOMIJIEKCHBIMU YJICHAMH.

Crenennslie psaapl. Teopema AGens. Pan Teitnopa. Teopema o pasznoxkeHnn aHanuTHueckor ¢pyHkuu B pag Teitnopa.
Psansr Jlopana, onpenenenue. Teopema Jlopana o pasiokeHHMM aHATUTHYECKOM (QyHKIMM B Komble B psn. [loHarue
AHATUTUYECKOTO TIPOIOJKEHHUS.

Oco0ble TOUKHM M HX Kiaccudukanus. Beraer QyHKIMU B M30JIMPOBaHHOW 0CO00# TOuke. DOPMYIIBI IS BHIYHACICHUS
BBIYETOB.

OcHoOBHas TeOpeMa O BBIUETAX.

IIpuMeHeHre BBIYETOB K BEIUMCIICHHIO OTPEAETIEHHBIX HHTETPaIOB

OnepanuoHHbIA MeTOx
Haiite ompenenenue npeoOpaszoBanusi Jlammaca. Kakas QyHKIust MoXeT ChnyxuTbh opuruHaiomM? UTo HasbiBaeTcs
nzobpaxenueM Qynkiuu o Jlamnacey?
3ammmmTe TabauIly n300pakeHnii HanboJee YacTo MCIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHI.
ChopMynmupyiiTe ¥ 3alUIIATE CBOMCTBO JMHEHWHOCTH. Kak OHO HCIONB3yeTCs I HAXOXKICHHUS H300paKEHUS I10
OpUTHHATY U HA000pOT?




OneHovHbIe
MEPONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

CdhopmynupyiiTe 1 3anummTe cBoiictBa quddepeHuupoBanus n300pakeHus 1 opuruHana. Kak oHU HCTIONB3YIOTCS LIS
HAXO0KJIEHUS H300paKEHU 110 OPUTHHAITY © HA000pOT?

ChopmynupyiiTe U 3alMIINTE CBOWCTBA MHTEIPHUPOBAaHUS W300paKEHWS W OpuruHaia. Kak OHM WCHONB3YIOTCA LIS
HAXO0KJIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe W 3amUIIMTE CBOWCTBA 3alla3[bIBaHUS W CMemeHUs. Kak OHM WCHONB3YIOTCS ISl HaXOXKICHUS
n300paXeHuUs 10 OPUTHHAITY U Ha000pOT?

Haiite monsitue ceepTku (yHkuuid. Kak 3amuceiBaetcs m3zoOpaxenue cBepTku? Kak MOXKHO HCIONB30BaTh (QOpPMYIY
CBEPTKH UTSI. HAXOXKIEHUS H300paKeHsI TI0 OPUTHHATY U Ha000poT?

N3noxure cxeMy HaX0XJICHHUSI YaCTHOTO pelIeHUsI IMHEHHBIX ArddepeHInanbHbIX YpaBHEHHN OTIEpallMOHHBIM METOIOM.
N3noxure cxeMy HaxOXAEHHS YaCTHOTO PEICHUSI CUCTEM JIMHEHHBIX nuddepeHanbHbIX YpaBHEHHH ONepaliiOHHBIM
METOJIOM.

3armmmmre u nosicaute Gopmyiry Jroamerns.

INonsaTue pynxumii Xasucaiina (1) -gpynknus) n Iupaka (0 -QpyHKIHA).

5. MeToauuecKkue YKa3aHus 110 nmpouecaype ouCcHuBaHuA

OneHo4yHbIe MEPONIPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U HE00X0AUMbIe METOIHYECKHE YKA3aHUS

1.

KonTponbnas padota

B cemecTpe CTyneHTH! BBINOJHAIOT S KOHTPOJBHBIX pabOT, COAEp)KaHHE KOTOPBIX OXBATHIBAET BCE pa3felibl
aucuuIuiuHbl. KaxkioMy cTyneHTy BbliaeTcs cBoi BapuaHT. KOHTpoIbHBIE pabOTHI MPOBOAATCS B Yachl IPAKTUUECKUX
3aHATHHA. 3a KaXIyI0 KOHTPOJIbHYIO paO0Ty MaKCUMAaJIbHBIM Oa onpenensercss B COOTBETCTBUE C PEUTHHI-TIIIAHOM
JUCTIUITIINHEI.

Kpurtepumn oueHku 3a1aHusi:

banibl 32 KOHTPOIBbHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCHMAJIBHOTO 0ajla, IpeyCMOTPEHHOr' 0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJIO BEPHO BHITIOJTHEHHBIX 33JaHHH.

N3

B cemectpe ctynents! BemonHsaoT 5 W13 mo Bcem pazzaenaM nporpaMMbl IUCHMIUIMHBL. Y KaKAOTO CTYJCHTA B
rpymie cBoii Bapuant I3, HoMep BapuaHTa COOTBETCTBYET HOPSAKOBOMY HOMEPY CTYAEHTA B CHMCOYHOM COCTaBe
TPYIIIIBL

N/I3 pa3memnieHsl B 2JIEKTPOHHOM KypCe TIO TUCITUTUIHHE.

Pemenue kaxoro 3aganus 10HKHO OBITH MOIPOOHBIM, ¢ BKIIOUEHHEM IPOMEXKYTOUHBIX PAaCUETOB, PacCyKACHHM,
MOSICHEHHIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popMyJ1. 3aJIaHUE BHICHUTIAECTCS OTACTBHBIM (pailiioM,
ykasbiBaetcss OO, rpynmna.




OueHno4yHble MEPONPUATHS

IIpoueaypa npoBeeHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOIMYECKHE YKA3aHUS

Kpurepum oneHuBaHus
3amaHne cauTaeTCsA 3a4TEHHBIM, €CJIH BHIIIOJTHEHO 00JIee TOJIOBUHBI 33 JaHHH
Ecnu 3ananne He 3auTeHO0, paboTa BO3BpAIaeTCs CTYIEHTY Ha JOPabOTKYy.

CryneHTsl MOTYT UCTIPABIISATh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJKET y4eCTh UCIPABIICHUSI ¥ JOOABUTH OAJIITHI K TTPEIBIIYITIM

TectupoBaHue — HE3aBUCUMBII
koHTpoJib [JOKO

B cemecTpe cTyaeHTsI mpoxoast aBa pyoexHbix TectupoBanus (PTS u PT6) Bo BpeMst koH(pepeHII-HeIeNn B cepeinHe
M KOHIIE TEKYILETO CeMecTpa COTJIacCHO pacmucanuio. PydexHoe Tectuposanue (PT) mpoBoauTcsi B KOMIBIOTEPHOM
¢dbopme B on-line pexume. llpomomxutensHocTh TecTUpoBaHUS — 90 MUHYT 0e3 mepepbiBa. OTCUET BpeMeHH
Ha4YMHAETCs ¢ MOMEHTa BXoAa cTyAeHTa B TecT. MHCTpykTak, MpenIIeCTBYIOIMA TECTHUPOBAHUIO, HE BXOIUT B
YKa3aHHOC BpEM:I. CTYILCHT MOXKET 3aKOHYHUTH BBINOJHEHUE TecTa J0 NCTCUCHMU OTBCILéHHOFO BpPEMCHHU.

PT naneneHo Ha HE3aBUCUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHUA M BJIaJ€HUH, MOJYYCHHBIX CTYACHTAMH 32
OTIpEEIICHHBIN TPOMEXKYTOK 00yUYECHHUSI.

Kaxxnpiii BapuaHT OusieTa MOACITUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieiaM XUMHH U conepkuT 20 3amaHuii.
CTYI[CHTI)I BHOCAT OTBC€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W IMOACHCHUA HNPOBOIAT Ha 6}/M3I‘€. Ilo oxoHuaHuu
TECTUPOBAHMS MPETIOIABATENIO BBIIAETCS MATPHLIA OTBETOB M CyMMAapHBIN peiTHHT 3a TecT. OOCyXIeHHe pe3yIbTaToB
TECTUPOBAHUA ITPOBOJUTCA HA KOHCYJIbTalUU.

Kputepun oneHKH 0JHOTO 3aJaHUS:

® 33 KaXKJI0€ NMPABUJILHO BBITIOJTHEHHOE 3a/IaHUE BBICTABJISICTCS | TECTOBBIM Oasl;
® 33 HETPaBWJIHHO BBHIMOJHEHHOE MJIM HEBBIIOJHEHHOE 3a/iaHKe BhicTaBisieTcs () 6asos;
° JJIsL 3aHaHHﬁ C BI)IGOpOM HECKOJILKUX IMPaBUJIBHBIX OTBETOB, SaI[aHI/Iﬁ Ha COOTBETCTBUEC U YCTAHOBJICHUC
MOCJIEI0BATEIbHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxmoe PT cocrasisier 15 6amnos.
3a 2 wememu a0 PT cTyaeHTBI MOTYT O3HAKOMHTCS C JEMOHCTPAallMOHHBIM BapHaHTOM Owuiera, KOTOPBIH
pacmonaraeTcs Ha caidte http://exam.tpu.ru B pa3zuene « MeponpusTHs», 1 MOKET ObITh BHITIOJIHEH KaXKIbIM CTYIEHTOM
HEOTPAaHWYEHHOE YMCIIO Pas.
Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmuposanusi HO YEAICUMEIbHOU NpUdlHe,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPBIIL HAZHAYAEMCA CPpA3y NOCle KOHepeHy-
Heoeu.



http://exam.tpu.ru/

OueHno4yHble MEPONPUATHS

IIpoueaypa npoBeeHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOIMYECKHE YKA3aHUS

Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U Menee, 00YUAOWUMCS NPe0OCmAaBNaemcs: 8 nepuoo
meKywel npOMeINCYMoUHOU AMmecmayu 603MOACHOCIb n08mopHo npotimu PT 6 pesepsHbiil 0etb, co2naco8anHblil ¢
bropo pacnucanuii TI1Y.

DK3aMeH

DK3aMeH OCYILECTBIISIETCS B COOTBETCTBUU C [lonoxeHnem o npoBeAeHNH TEKYILEr0 KOHTPOISA U
npoMexyTouHoi arrectaruu TIIY (kak opraHu3oBaHHAs MPOIleaypa He MPOBOIUTCS ). TOTOBBIM Gain
OIpeIeNIsieTCsl CYMMHUPOBAHHEM OaJIJIOB 3a BCE OIICHOYHbIE MEPONPUSITHS TEKYIIETO CEMECTpa.




