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1. Poab gucuumiannbl «MaremaTuka 3» B GOPMHUPOBAHNH KOMIIETEHIMA BBIMYCKHUKA:

DJIeMeHT CocTapJjsomue pe3yibTATOB 0CBOCHHUS (1eCKPUNTOPbI
. HNuaukaTopbl A0CTHKEHHST KOMIIeTeHI it
00pazoBaTebHOI Kon b D = KOMIIETEHIHH)
Ceme KOMIIETeHIUN LTI T
NPOrpaMMbI CTp L KOMIIETeHIHI HaumeHoBanue
(IMcHuINHA, Ko HaunmeHoBanue
I HHAHKATOPa HH/AHKATOPA JOCTHKEHHsI Kon
npakruka, FHA)
Bnazneet onbiToM npuMeHeHuUs
3aKOHOB €CTECTBEHHBIX HAYK 1
MaTeMaTH4YECKUX METOIOB U
VK(V)-1.1B1 .
Crocoben OCYIICCTBILITH ™) MOJIETICH TSl pEIICHNUS 3a/1a9
MOUCK, KPUTHYECKHUIA
TEOPETUYECKOTO U MPUKIIATHOTO
aHaM3 U CHHTE3 AHan3upyer 3agady, xa EKTG a P
yK(y)_ 1 uH(OpMALHU, IPUMEHSTh [/I.yK(y)_ 1.1 BbIIIEIISIS ee 0a30BbIe P P
CHCTEMHBII TOIXOM ISt COCTABJISOLLAE . . . Vmeer pemars 3a1aqu
PeILICHHS TIOCTABICHHBIX YK(VY)-1.1Y1 TEOPETUIECKOTO M MPUKIATHOTO
3a1a4 ... Xapakrepa
3HaeT 3aKOHBI €CTECTBEHHBIX
YK(V¥)-1.131 HayK 1 MaTeMaTU4ECKUE METO/IbI
TCOPECTUUCCKOI'O XapaKTepa
Biageer MaTeMaTHYECKUM anmapaToM
KOMIUIEKCHOTO M OIEPaI[HOHHOTO
nucuucneHus, auddepeHnnaTbHBIMI
MaremaTuka 3 3 OTK(V)-1.1B3 ypaBHEHMAMM W psAgaMd i
’ IPOBE/ICHHS TEOPETHYECKOTO
Ipumensier /OTIK(Y)-2.1B3
. HCCIIEMOBAHUS M MOJEIMPOBAHHUS
CriocobeH npuMeHsTh MaTeMaTHYeCKUi anmapaT Pat——— " ngf{ CeCKIX
(hyHIaMEHTaIbHBIE uccnenoBanus GpyHKIHH, HPOLIECCOB ¥ SBIEHMH, a Taloke, It
3HaHUsI, [TOJIyYCHHBIC B JIMHEHHOM anreOpsl, P g i
OIIK(Y)-1 obnactu b depeHuanTbHOro 1 PELICHHA NPOGECCHORAPHbIX 3412
N.OIK(Y)-1.1./ VYmMeer  pemars OOBIKHOBEHHBIE
MaTeMaTHYeCKHUX ¥ (WITH) HHTErPajbHOTO HCUHCICHHS,
CCTECTBEHHBIX HAVK. 1 HU.0IIK(Y)-2.1 B N nmuddepeHIaIbHble YPaBHEHUS U UX
OIK(Y)-2 VK, PAUIOE, P OIIK(Y)-1.1Y3 CHCTeMBI,  IpPUMEHSTH  ammapar
HCIIOJIb30BaTh UX B ypaBHEHHH, TEOpHU
. . /O]'[K(Y)-Z, 1V3 TapMOHUYECKOTO M KOMILIEKCHOTO
npodeccuoHabHOM (yHKIMH KOMITJIEKCHOTO AHATH3A TIH PElICHMH CTAHIAPTHBIX
JIESTENEHOCTH [IEPEMEHHOTO B HHXKEHEPHOI P p P

JCATCIIbHOCTH

3a1aq

OIIK(Y)-1.133
JOTIK(Y)-2.133

3HaeT OCHOBHBIC ONpEJENeHUs U
TOHATHS Teopnuu AU epeHIraIbHbIX
YpaBHEHHH, PsI0B, bynknun
KOMIUIEKCHOTO ~ TIEPEMEHHOTO |
OIIEPAIIMOHHOI0 HCYHMCIIEHHS

2. IMoxa3zaresu 1 MeTOABI OLICHUBAHUSA

l'l.uaHupyeMl,le Ppe3yibTaThl Oﬁy‘leHl/Iﬂ 0 TUCHUIIIHHE

| Kop naaukaropa |

HaunmeHoBanue pa3aeaa IMCHUIIIMHBI |

MeTO[ll)I OIICHUBAHHUSA



Kon

HaunmenoBanue

JAO0CTUKEHHSA
KOHTPOJIHpPYeMoi
KOMIIeTeHIIMH
(n1m ee yacTH)

(oreHOYHBIE
MepOoNpPUSITHS)

PA1 | Bmageer 1. O6rkHOBeHHBIE MU DEpeHIMANbHbIE YPABHEHHS Kourposnsnas pabora
METOAAMH peIIeHNUS OOBIKHOBEHHBIX JU(epeHINATEHBIX [IEPBOTO TOPSIKA nas.
ypaBHEHHH 1-TO U BBICIIETr0 MOPSIAKOB U CHCTEM 2. OGbIKHOBEHHBIE AH((epPeHIHANBHBIC YPABHEHIS TectupoBanue —
auGQepeHIHaTbHbIX YPaBHCHHI, BBICIIIUX TIOPSIKOB U CUCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBII
METOJAMH  HICCIICOBAHMS CXOAMMOCTH PAIOB, PasTOKCHUA | 1 y(y)-1.1 JbepeHIHaTbHBIX YPaBHEHHI koHTposs [JOKO
(yHKUUIL B CTEIIEHHBIE U TPUTOHOMETPHUYECKHE PSLIIbl; METOJaMH 3. Yucnossie psbl
JuddepeHnnanbHOr0 U UHTETPAIbHOIO McuuciaeHus ¢GyHKuuil | M.OMK(Y)-1.1 4. OYHKUMOHATBHBIE PSIBL.
KOMIUIEKCHOTO TI€PEMEHHOI0; OCHOBHBIMU  IIPUJIOKEHHUAMHU 5. Psiist Dypbe
TEOpUM BBIUETOB; METOAAMM OIEPALMOHHOTO HCYMCICHUS 7. Psiaibl B KOMIUIEKCHOM 06IACTH.
peleHus OOBIKHOBEHHBIX U (GepeHIIUabHBIX YPaBHEHHUH U HX 8. TeopHsi BBIYCTOB U €& IPHIOKCHIS
CHCTEM 9. IlpeobpazoBanue Jlamtaca. OnepanroHHBII METOX

pemenust qudepeHnnaIbHBIX YpaBHEHUH

PO2 | Vmeer 1. O6ekHOBeHHBIE MU BEpeHIMANbHbIE YPABHEHHS Kourponsnas pabora
OIpeNieNsITh THI, HAaXOJUTh OONee U YacTHOE peIICHUe [IEPBOTO TOPSiKA nas.
JuddepeHnnanbHbIX — ypaBHEHMH M CHCTeM  JIMHEHHBIX 2. OGBIKHOBEHHBIE TH(hepeHINATBHbIE YPABHEHHS TectupoBanue —
JudepeHnnanbHbIX ypaBHEHUH c HOCTOSHHBIMU BBICIIMX [IOPSIKOB H CHCTEMBI OOBIKHOBEHHBIX HE3aBHCUMBIH
K03 dULHEHTAMH; HCCIIEI0BaTh HA CXOAUMOCTh YHCJIOBBIE D depeHIHATBHBIX ypaBHEHHIT koHTpoas [JOKO
PAIBI; HAXOMUTH MHTEPBAJIBI CXOAMMOCTH CTENEHHBIX PSIOB; | J1YK(Y)-1.1 3. YncioBbie psibl
pasnarate (yHKuuM B psaa Teinmopa m @Dypbe; BBHIIONHATH 4. OYHKIMOHABHBIC PSIBL.
JCUCTBHS C KOMIUIGKCHBIMH  uuciamMd u  (yHkuusmuy; | MOHOK(Y)-1.1 5. Psiis1 Dypbe
muddepeHINpoBaTE U UHTETPUPOBATh (PYHKIMN KOMIUICKCHOTO 7. PIbl B KOMILIEKCHOH 0BIACTH.
MepeMEeHHOr0; paziarath (GpyHKIuH B psx JlopaHa; MpUMEHSTh 8. Teopusi BBIYETOB U &8 IPUIOKCHHS
TCOPHIO  BBRIMETOB JUIA  HAXOKICHUA WHTEIPANIOB; HAXOIUThH 9. Ilpeobpasosanue Jlamiaca. OnepanuoHHbII METO
M300paKeHHE 110 OPUTHHAITY U OPUTHHAT 110 U300paskeHHUIO; petenns aupepeHIHaTbHbIX YPABHEHH I
peuats 3amauy Kommm s auddepeHInanbHbIX YpaBHEHUH U
CHCTEM C IIOMOIIBIO OIEPALIOHHOTO HCUHCIICHUS

P 3 3Haer 1. O6bIkHOBeHHbBIE UMD DEpeHTIHaTbHBIE YPABHEHUS Kontponbhast padora
kiaccudukanuo aupdepeHInanbHbIX YPaBHEHHUI, OCHOBHBIE TIEPBOTO TOPSIKA nas.
MeTOAbl pelieHus auQepeHInanbHbIX ypaBHEHHH IEepBOrO H 2. OGbIKHOBEHHBIE THDPEePEHIHAIBHBIC YPABHEHHS TectupoBanue —
BBICIIIMX IIOPSIKOB M CHCTEM I (hepeHInaIbHbIX YpaBHEHHUI; BBICLIMX [IOPSIIKOB H CHCTEMbI OOBIKHOBEHHBIX HE3aBUCUMBIH
OCHOBHBIC TOHATHS TEOPHH HYHCIOBBIX M (QYHKIHMOHAIBHBIX | 1 yi(y)-1.1 nuddepeHIaTbHbIX ypaBHEHHi koHTposs [JOKO
panos; panel  Teitmopa, Maxkmopena, @ypee; TOHATHA 3. YncnoBbie psibl
KOMIUIEKCHBIX 4YHCEJ, OCHOBHBIX (YHKUMH KOMIUIEKCHOTO | ML.OIIK(Y)-1.1 4. DyYHKIMOHATBHBIE PABL.

MEepeMEHHOr0 W WX CBOMCTBA; aAu(QepeHIpoBaHre U
MHTETPUpOBaHNE  (QYHKIMH  KOMIUIEKCHOTO  I€PEMEHHOT0;
noHsATust psina JlopaHa, OCOOBIX TOYEK, BBIYETOB; MOHSTHE
npeobpa3oBanus Jlammaca 1 ero OCHOBHbBIE CBOWCTBA; OCHOBHBIE
MIPHIOKEHUS ONEePAIIOHHOTO HCYHCIICHHS

5. Psane1 @ypee

7. Psiibl B KOMITJIEKCHOM 00JIaCTH.

8. Teopus BEIYETOB U €€ MPUIOKECHUS

9. IIpeobpazoBanue Jlammaca. OneparOHHBIA METOT
peurenust qudQepeHInANTEHBIX YpaBHSHUH




3. IIkaja oueHuBaHUSA

[Topsimox opraHu3anuy OLEHUBAHUS PE3YyIbTaTOB OOYYEHUS B YHHUBEPCUTETE PETIAMEHTHPYETCS OTACIbHBIM JIOKATbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIICHUBAHUS PE3y/IbTaTOB 00yueHHs B TOMCKOM mMoiMTexHu4YeckoM yHuBepcuteTe (CructeMa OorieHnBaHMA)» (B JACHCTBYIOMICH PEIaKIInu).
Hcnonp3yercst 6aJuIbHO-PEHTUHIOBAsI CHCTEMAa OLIEHUBAHUS Pe3yiibTaToB 00yueHus. iTorosas oneHka (TpaAuLMOHHAs U JIUTEpHAs) IO BUAAM y4eOHOH
nestenbHoCTH (M3ydenue qucturiud, Y UPC, HUPC, kypcoBoe npoekTupoBaHue, MPAKTUKH ) ONIPEACIIIETCS CYMMOU 0aJlIOB 1O pe3yJbTaTaM TEKYIIEro
KOHTPOJISI U TPOMEXYTOUHOH aTTecTaluy (UTOroBasi peUTUHIOBas OlleHKa - MakcuMyM 100 6asioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYHIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI arTecrauu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa ajisi OTACJIAbHBIX OICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJHEHUs
3a1aHusA

CooTBeTCcTBHE

TPAJMLHOHHOI OlIeHKe

Onpene.ﬂelme OLCHKHA

90%+100% «OTnmaHOY OTiMYHOE MOHUMAHHE MIPEIMETA, BCECTOPOHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BJIAJIEHUE OINBITOM INPAaKTHYECKOHN AESTENBHOCTH,
HEOOXOTMMBIE pe3yIbTaThl 00yUeHHS C(HOPMHUPOBAHBL, MX KAYECTBO OIICHEHO KOJIMYECTBOM 0aJIOB, OJIM3KAM K MAKCHMAJIEHOMY

70% - 89% «Xopormo» JocTaTo4HO MOJTHOE TIOHUMaHHUE IIPEeIMeTa, XOPOIIHE 3HAHNS, YMEHUS U OIBIT MPAKTUICCKOH IS TeTbHOCTH, HEOOXOAUMEIE Pe3yIbTaThI
00y4ueHHs c(hOPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MIHHAMABEHBIM KOJIMYECTBOM 0aJIIOB

55% - 69% «Y IOBIL.» [Tpuemnemoe moHNMaHKUE MIPEIMETA, YAOBIECTBOPUTENbHbBIE 3HAHUS, YMEHHS U ONBIT MPAKTHUECKOH eATEeNbHOCTH, HEOOXOIUMbIE PE3YIILTATHI

O6y‘-IeHI/I$I C(bOpMI/IpOBaHBI, Ka4€CTBO HEKOTOPBIX U3 HUX OLUCHECHO MUHHUMAJIbHBIM KOJIMYECTBOM 0aioB

0% - 54%

«HeynoBi.»

Pe3yJ'H)TaTI)I 06y‘~IeHI/I$I HE COOTBETCTBYKOT MUHUMAJIbHO JOCTATOYHBIM Tp66OBaHI/I$[M

[ITxana 1151 OLIEHOYHBIX MEPONPHUITHI 3K3aMEHA

% BBINOJIHEHHUS JK3aMeH, CooTBeTcTBHE
3a/IaHMii IK3aMeHa 0asL1 Tpannunonﬂoﬁ OIICHKE Onpe}le.ﬂeﬂue omenKH

90%+100% 18 +20 «OTIIIHO» OTnugHOE IOHUMAaHKE TIPEIMEeTa, BCECTOPOHHUE 3HAHNUS, OTJIMYHBIE YMEHUS W BIIaJICHHUE OIBITOM MPAKTUIECKOI AesITeTbHOCTH,
HE0OX0IMMBIE Pe3yabTaThl 00y4eHUs: CHOPMUPOBAHBI, HX KAYECTBO OIICHEHO KOJMYECTBOM 0AJIIIOB, OJIM3KUM K MAaKCUMAaJIbHOMY

70% - 89% 14 +17 «Xoporioy» JlocTaTouHO MOJIHOE IOHUMaHHUE MPEAMETa, XOPOIIIHe 3HAHUS, YMEHHS 1 OTBIT MPAKTUIECKOU NS TEILHOCTH, HEOOX0UMbIC
pe3ysbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OL[EHEHO MUHHMAJIbHBIM KOJIMYECTBOM OaljioB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBIETBOPUTEIIBHBIE 3HAHNS, YMEHUS U ONBIT IPAKTHYECKOW ESTEIbHOCTH, HEOOXOJMMBbIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLIEHEHO MHUHHUMAJILHBIM KOJIMYECTBOM OalsioB

0% - 54% 0+10 «Heynosi.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUIM




4. TlepeyeHb THUNOBBIX 3aaHUI

Ouenoynble IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aaHUI
MepONPHUSATHS
1. | KonTpoasu
ast pabota
BapuaHT N2 1

KoHTponbHana pa6ota no teme «AunddepeHuymanbHble ypasHeHUA 1 —ro nopagka»

1. OnpepenuTb TMN U HaUTK 06LMe peLleHUs AaHHbIX YPaBHEHUN:

1. (y+ylnx)dx— (x—xy)dy =0.

2 Y+ 2X y= 2x°
1+x2 7 14x2
2
3. (xy2+i)dx+(x2y—x—)dy:0.
y2 y3

2. HaiiTn yacTHbIE peLICHUS YPABHEHHUI:

4. xy’—y:xtg(¥j, y(@@) =1.

5. eYdx=(2y—xe¥)dy, y(-1)=0.

KoHTponbHas pabora no teme «AuddepeHuymnanbHbie ypaBHeHUA BbiCLLIEro NopsaAaKa U cuctembl JY»

) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPAaBHEHWIA:

1) y'=y+X

X

e

2) Y'-2y+y=—.
X




IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

OneHovHbIe
MEepONpPHUSITHS

1) Pemrnts 3apauy Komm:

1) w+(y)=0. y@=Ly@®=L

2) y'—y'=e"+2x. y(0)=1 y'(0)=1.
dx

3) a x(0) = 1; y(0) = —1
dy__ TR
dt

YucaoBblie 1 GVHKIMOHAJIbHBIE PAIALI

HccnenoBaTh Ha CXOAUMOCTD psAAbI:

& 1 (n+1)? < nl(n+1)!
1'nz=1n+1—coszna’ Z:(n+2) 23"’ 3'2 (2n)!

4.2(”_1)
n=1 3n+2

Haiitu HHTCPBAJI CXOAUMOCTH pAaa, UCCICAOBATh PAA HAa KOHIIAX UHTCPBAJIA:

.
n 2n o 2N
1) Z(01) 2) Z3 (n+3)
n=1 n n=1 (X "‘5)

Il. Paznoxuts B psin Telinopa, B OKpEeCTHOCTH TOUKH Xo, GyHKIHIO F(X):
1) y=Inx, Xxy=1. 2) y=x2-sin5x, Xp=0
3 y=—5 X =0 4)y-i Xqg =—1

1+ x—12x2 ' z/; 0 '

)




OneHovHbIe
MEepONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

1.

VI.

VIL.

VALIN

Pasznoxuts GyHKIINIO f ( Z ) =

KonrpoabHas padora Ne3 no reme «PyHKIMH KOMILJIEKCHOI0 IIepeMEHHOI0»
BAPUAHT Nel

a) HaiiTu Bce 3HaueHus KOpHS: 3/— 2 . PesynbTaT BBIUMCIICHHIT IPEICTABUTH B aNreGpandeckoii hopMe.

0) IlpencraButs B anredpandeckoit popme: (—1— i)4i :

a) Haiftn ko3 duImeHT pacTsHkeHHs M yTroll TOBOPOTA B TOUKE Zg = 1—1 npu otoGpakennn o = z?

6) IIpoBepuTh hYHKIHIO Ha AHATHTHYHOCTE: = (Z )%-Z.

Haiitu ananumtnueckyro ¢ynkimio f(z) =U +1V 1o wusBectHOM — JeHCTBHTENBHONM 4YacTH W 3HAYEHHUIO
U(xy) = x3=3xy?; f(i)=-i.
Bbruucnuth nHTErpa: IZZ Im zdz, rae L - orpesok npsimoit ot Touku z; =0, 10 ToukH z, =1—2i.

L
rre LZ|Z—2i| =1.

dz
Briuncnuts uHTETpAa: j

[ °(z-2i)*’

Konmponwvnan paboma Ne3 no meme «Komnnexcuwvie paovt. Boruemui»

BAPUAHT Nel

4
(z-1)(z° +22-3)

B psin Jlopana ¢ ueHTpoM B Z() = 1 B xonbue | z-1 |> 4.

f(zp):




OneHovHbIe
MEepONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

© cos(in) & (z+i+1)"
2. Haiiti 1 mOoCTpOUTH 06JIACTH CXOAUMOCTH psijia: z +

nm1(z+i+1)" no(2n+i)(4+3i)"

3. Brramcnuts cuemyronue HHTETPaIbL:

2dz exp(1/ z)+1 T cosaxdx
——— B j dz

A)

2
s’ e l2}=2 ‘ o X2 +4X+5

KountpoabHas padora Ne3 no teme «OnepannoHHoe UCHUCIEHUE.)
BAPHUAHT Nel

1. Pemmts muddepennuansroe ypaseane X'+3X = g™ , €CIH X(O) =0.
2. C nomorsro Gpopmyinsl Jroamens HAUTH pelIeHHe ypaBHEHUS
X''=arctgt,
YAOBJIETBOPSIONIEE HAYAIBHBIM YCIIOBUSIM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pewuts cucremy ypaBHeHHH

1 3 2
+X—y=—t
y y >




OneHovHbIe
MEepONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

W13

IIpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUMH.




OneHovHsble IIpuMepb! THIOBBIX KOHTPOJILHBIX 3aJaHHIT
MepONpPHUSATHS

JucdepeHiunantHele YpaBHEHWA W CHCTEMBI

1. HaiiTu ofiuue peiienus ypasHeHuUl NepBoro nopijika

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

— dr
0 € tiy_l_ -[9

T cos®y .
5) (32 4 6ay?) dr + (6z%y + 47) dy = 0.
6) 2yt +dy—z)y' =1

=1

2. HaiiTn uacTHEle pelieHns ypaBHeHNH

1) ViF+ lde =z ydy, y(1)=0.
2} (z—y)de 4 (x4 y)dy =1, y(l) =1
3) oy — 2y =2t y(l)=10.
4) y' ey =(1+z)e o, y(0) =1

3. Haiirn pewenns ypapsenuil Brcllero nopgixa

. (0) =10
1 2y = o2 — 1. 9 o = e ?s".l "
)2zyy' =y )V =Y =1
3) ¢ cos’z = 1. Ny +14 =cose.
5y + _ teosts 6) "+ + -* + !
WY cos? 1 yrayTyETe T
Ny +2 +y=(12z-10)e". &) o =3y = 2sin 3z — cos 3z

9) 4" — 4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 2 =1 -2
)2t y" + oy +y =0, 12) 2 4" — 6y = 12Inz.

13) # 423 + 5z = =8¢~ sin 21, w0} =2, z(0) =6
14} £ — 62 + 25z = Osindf — 2 cos 4, (0} =12, z{0)= -2

4. HaiiTn pelesns JuHelHEX cicTeM

]i=[51'+5y z(0) =0

2)15}=—u’+2y' y(0)=1.

i = —8c+dy
) =3z — 4y

G Ep i =6z 9
3) & I‘;u 2y‘ 4)]z bz + 4y + 21 .
g=2r+y | g=—a+1y-1




OneHovHbIe
MEepONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

YucaoBble 1 d)VHKIII/[OHaJ'H)HI)Ie PHAAbI
1. HCCJ’IGI[OB&TI) Ha CXOAUMOCTD 3HAKOIIOJIOXKUTCIIbHBIC PAJbI:

® (2n-1)? © 5 3
2) St
Y nzl(Sn +1)-+/n ) nZ:jlg n+7
(n ) ® (n —1)” 1
3 4 =
) Z ) E& . o
2. UccrenoBath Ha CXOJMMOCTD 3HAKOUYCPEIYIOITUECS PSIJIBI:
3n 2 L \/5n +3n-1
1) Z( )" 2) 3 (- LS
n=1 7 4
6" (n2 1) o, 3
ODYENEEIE 4)2(1)|n =
n=1




OneHovHbIe
MEepONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

3. Hantu MHTEePpBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

5 Ynvz

n
1
) E‘l n+1

(x—8)" 2) i(—l)”nZZ” X"

n=1

4. Paznoxuts B psx Teitnopa mo crenensm (X — Xg) dyHKImm:

1 —2X
1) y=——"——, Xg=-2 2) y=(1+x)e =", Xx3=0
X2+ 4X+7 0 0
arctgx® 3
3) y= - Xp =0, 4) y=In(x+2)" Xxo=1.
X

5. Ucnonb3ys pasioxeHue MOIbBIHTErPaIbHON (PYHKIIMU B CTETICHHOM DS, BHIYUCIUTh UHTETPAIIBI C TOYHOCTHIO HE
menee 0,01:

1/8 1
1 | 1—x3 dx 2) [sin x> dx
0 0

KoMimiekcHbIe YncJIa H (DYHKITHHA

1. Jlane!r uncna Zq = —2\/§—|— 2i, 2, =2-06l.

BLINOMHUT eHCTBUS B anredbpanyeckoii Gopme:
4
1) 321+522, 2) 2115, 3) —.
Z2
2. Jlanp!l yncna Zg = 3\/§+3i, Z, =-1+4i, z3=2-4i.
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ITocTpouTh uncia Ha KOMIUIEKCHON IUIOCKOCTH UM NEPEBECTH B TPUTOHOMETPUUECKYIO U IOKA3aTeIbHYI0 (OPMY 3aIHCH.
BbImonHUTE yKa3aHHBIE ACWCTBUS B IIOKA3aTENbHOW (opme, pe3yiabTaTbl NpPEACTaBUTh B alnreOpandeckol u B
HoKa3aTeJabHON Gopme.

1) ()% 2) Yz, 3 22

Ly + 13
3. Manbt uncna g = —1—1, Z, =2+3i.

Bbraucinth 3HaueHUS (QYyHKITHIA:

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

Pesynbratel npenctaBuTh B aniredpandeckoi Gpopme.
4. OnpeaenuTh U TOCTPOUTh Ha KOMIUIEKCHOW TUIOCKOCTH CEMEICTBA JIMHU, 3aJaHHBIX YPABHCHUSMHU:

C :
1) |z|=m, 2) |z|=Csin(arg z).

5. HaiiTi Mozy/1b 1 apryment npoussoanoil ¢pynkiun W= f(Z) B Touxe z = Zy:
— -\ o —4iz —1 L
f(z)=(1+4i)e ", Zo =1+i
6. BeIUMCIUTD HHTETpaIbL:

dz
1) | =, 20e L: |z|=\/§, Rez>0 ;
17 { |

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

7. BeraucianTh, HCIONB3ys HHTETpaNIbHYIO Gopmyiry Kormu:
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MeponpusTHS
1) 1z|=0,5;

2% — 7
§ ————dz, 20e L:{2) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanuoHHbIH METOA
1. Haiiti n300pakeHus CIeAYomuX ()yHKITHNA:

el _ ebt
1) f(t)=cos™. 2) f(t)=
2. Haiitn opuruHais! QyHKIHN 0 33aHHBIM U300 PaKCHUSM:
1 p2
DEP =m0 FP=rm—
(P+1)*(p+3) (p*+4)(p* +9)
3. Haiitu pemenue 3amaun Komm onepanmoHHBIM METOIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x = t2, x(0)=0, x'(0)=0.

3) x"—4x'+3x=5*,  x(0)=0, x'(0)=0.

4. Pemnth ypaBHEHUS, UCNIONB3Ys 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 pPCHICHUC CUCTEM OIICPATMOHHBIM MECTOAOM:

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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MeponpUsTUS
TectupoBa | Bompocsr:
HHE — 1. Jlanbl KOMILIEKCHBIEC YUCA
He3aBUCHM |z, =1+2iu z,=3i
13171 - -
(3mech Z; M Z, - KOMIUIEKCHO CONPSKEHHbIE YHCIIA)
KOHTPOJIb
LIOKO YcTaHOBHUTE COOTBETCTBUE
(PT5 u NeiicTBUE HaJl YUCIaMHU:
PT6) 1. 2z,+3z,
2. 7,47,
3. 7,2,
z
4. 5.2
Zl
2
5. (z)
pe3ynbTaT AeUCTBUS HAJ YUCIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i
2. JlaHbI KOMILIEKCHBIE YUCIIa
T
i
z,=2e*
57
z,=7e °©

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

z

0) ['maBHOE 3HAYCHUE apryMEHTa OTHOLICHHS —- PaBHO
YA
2

(OtBeTsnI n1aTh B rpagycax)
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3.yCTaHOBI/ITe COOTBETCTBHEC
OyHKUMA

1. 2exp 1+i5—7[j

2. 2exp|1+i—

p(1+i%7]

3. 2ex 1—i£}
P 6

4. 2exp 1+i£]
3

SARESIE I

3Ha4YeHHE (QYHKIIUN

. e(1++/30)

e(i—+/3)
e(v/3-i-1)
e(x/3-i)

4.

Haiiti K02 QUIMENT pacTsSKEHHs U yroll HOBOpPOTa B Touke Zg = |

nipu orobpaxenun T (2) = z* +Inz

HpH BBOAC SHa"ICHHA k 3HA4YCHUA KOpHCﬁ KBAaAPATHBIX OKPYTJIATH A0

JCCATBIX.
3HadyeHUs yriia moBOpOTa BBOAUTD B I'pagycax

Bsectu nBa uncia
k =
o =

5.

Brruucnuts uHTErpan J. (Re Z+Jm Z) dz (L) -

(L) npsMas JIUHHUS,
, rae

z,=0
COAMHAIIAA TOYKH u

Z,=1+2i

Bsectu nBa uncna
X =

y:
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OtBeT noNy4YnTh B BHIE KOMIUIEKCHOTO unciaa X+ 1Y

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

6.

BerancnuTs wHTETpal, Henoyib3ys Gopmyny Kormm

§ dz

2
2+2il=2 2t 4

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

ok wbdE

-2
-
wl2
-7l 2
-1/2

7

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

m O Ow
QO
=
Q
—
«Q
~—

m
|
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Y CTaHOBHUTE COOTBETCTBUE OPUTHHAIIOB H
M300pakeHUI

A.
B
C.
D. f(t)=4e™ —4ch2t

f(t) =263 +4cos2t
f(t) =3e* +4sin2t
f(t) =2e% + 4sh2t

1. F(p)=
2. F(p)=
3. F(p)=
4. F(p)=

2 4p

T
p+3 p+4
2 8

+
p+3 p’-4

4 4p

p-3 p2-4
3 8

T
p-3 p°+4

9.

Br16epute ycnoBHO cXOAALIUIICS Psill, UCIIONB3Ys Npu3HaK JlelioHua

1 00 (_1)n+1_n2
00 n+1

5 z(1) n
n=1 (n +1)|

3. 00 ( 1)n+1 n
n=1 3n+2
0 (_ n+1

4. 3D
n=1 3n+2

10.
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1 1.1, 15,
f(X): 1. F(X)==Xx==x"+=X"+...
Pa3noxuth GyHKIHIO (L+X)(x-2) B psil Makiopena. 2 3 4
11 3, 5,
2. f(X)==+=X+=X"+—X"+...
2 4 8 16
11 ) 3
3 f(X) 2+4x 8x - 6x -
11.
Wurepsan (1;3) siBisieTcss MHTEPBAJIOM CXOJAMMOCTH PSJIOB ©
1. Y n(x-2)"
n=1
0 n
5 Z(X 2)
n=1 N
0 n
3 Z(x 3)
n=1 N
o0
4. > (x+1)"
n=1

12.Vcra”HOoBUTE COOTBETCTBUE

byHKUIUS CYILIECTBEHHO 0c00asi TOUKa

— ez =00
f(2) -y 7=
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(1+zj
In| =——
f(z2)=— 2/ 2=0

2°(z + 4i)
. [ z+1+4i .
f(2)=sin| 2274 7=-4i
z+4
1
eZ—I
f(z)=— z=i
(2 +1(z-1)
z=1
z=4i
z=-i
13
1 o= i
Oynxiuo W = — pasioxuiu B OKPECTHOCTH TOUKH Zo = —i B CTEIICHHOM Psijl a=__ 1
= _
= _ -1

a, +a(z+i)+a,(z+i)* +a,(z+i)°+...

Yxakute Ko3(pPUIEHTHI pa3oKeHUs do; a1; 2; a3

(mpoOHBIE OTBETHI BBOAWTE OOBIKHOBEHHOH HECOKPATHMOH ApOoOKI0 Oe3 Tpoderos, ecim ko3 durmeHT
MHHUMBIH, |— IIEPBbIi MHOKHTEJD)

16.PemuTs 3ama4y Kommu onepanuoHHbIM
METOIOM

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

OTBerT:

X(t) = S(e‘st —1)_% e

15.

14.

Bri6epute cxoasiuiics psl, UCOIb3YsI IPU3HAK CPAaBHEHUS
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161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI>I6paT]) YpaBHCHUA, JOITYCKAIOMINE ITOHMXKXCHHUE ITOPAJKa C TIOMOIIBIO 3aMCHbBI

y'=p(y) y'=p\p

Lo, 2,
y +H(Y) =0

2. 2yy"-2yy'Iny=(y’)’

3. y'+2y+y=e"

4. y"sin®x =sin2x

>y 25y =

sin®5x

17 YacTHOE peUICHUuC y * HEOAHOPOAHOI'O JIMHEHHOTO
ypaBHEHHS
y'-3y'+2y = x-e*

AMeEET BU]I

> w D

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




Ouenoynble IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI
MepONpPHUSATHS

OK3aMeH
[Ipumepsl 3agaHuii Ha SK3aMeEH
IK3aMeHAIMOHHBIN Ouiaer 1

=

Crenennbie psagsl. Teopema Adens.HaxoxaeHne HHTEpBaia CXOAMMOCTH CTETICHHOTO psja.
2. IlpeodOpazosanue Jlamiaca. OpuruHaiisl 1 n300pakeHus. OCHOBHBIC CBOWCTBA OIEPALIMOHHOIO METO/1a

3. Pemwmts 3amauy Ko y'— X = 4X4 , y(l) =1
X
L+x)y"+y'=0

4. Pewmuth ypaBHEHUE

> 1
o n
5. HccaemoBaTh Ha CXOOMMOCTD YHCIOBOM pAana Z (—1)

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

n
o0 n 9
6. OHpeILeJ'II/ITL HUHTCPBAJI CXOAUMOCTHU (I)YHKI_II/IOHaJ'IBHOFO pdaaa z (—1) ﬁ.
n=1 5 . (X - 2)
-1/z

7. Pasnoxuts B psiz Jlopana pysxkumio | (Z) = (Z - 3)2 e S ——

In(—/3 +i)?
Haiitu kosdduument pactskenns miockoctn Z = X + 1y B Touxke Z, = 21 —3 npn orobpaxennn T (z) = (7i+2)In(2z)

272+ 3i
iz+4

Breruucnuts

10. Haiitn yron noBopora mockoctd Z = X + 1y Btouke Zy =1 npu oro6paxennn f(z) =

11. Uzobpa3uth 001acTh, 331aHHYIO0 HEPABEHCTBAMU
|z—1|<3, |z+1]21, 5x/6<argz<5xz/4.

1z

€
12. BblMUCINTH HHTETpAT @ ——dz

3
|z+2|=1,5 (Z + 72-)
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13. Haiftn uzo6paxenue st GyHKIMHA f(t)=t-ch3t-sin2t

Teopernueckre BOIPOCHI ISl IIOATOTOBKU K DK3aMEHY

JAudpdepeHunaibHbie ypABHEHUA U CHCTEMBbI

Kakue oObikHOBEHHBIE nuGepeHIranbHble YPaBHEHHUs [I€PBOTO MOPsAKA HA3bIBAIOTCS YPABHEHUSMHU C PAa3IENEHHBIMH U C
pazaensomumMucs nepeMeHHbIMu? Kak oHu pematorcs?
Kakue o0bikHOBeHHBIE M depeHInanbHble YpaBHEHUS IEPBOT0 TOPSIKa Ha3bIBAlOTCSl OAHOpoIHBIMU? Kak oHu pematoTcst?
Kakue oObikHOBeHHBIE TU(QepeHInaNIbHble YpaBHEHHS MEPBOro MOpPsIKa Ha3bIBAIOTCS JHHEHHBIME? [lepedncinte MeTOABI
peLeHus
Kak pewmaercst ypapuenue bepnymnu?
Kakue oObikHOBeHHbIE aud¢epeHIranbHble YpPaBHEHHS IIEPBOIO MOPsAAKA HA3bIBAIOTCS YPaBHEHMSMHU B  IOJHBIX
muddepennnanax? Kak onu pemarorcs?
Uro Takoe 3amada Komm s OOBIKHOBEHHBIX TU((GEpEeHINANBHBIX YpaBHEHHH BBICIIMX mOpankoB? Korma oHa wnmeer
€IMHCTBEHHOE pelieHue?
[epeuncnuTe OCHOBHBIEC THITHI OOBIKHOBEHHBIX JH((epeHIInanbHbIX YPaBHEHHH BBICHIUX MOPSIIKOB, JOMYCKAIOIINX TOHWKEHHE
HOpsIZIKA.
[aiite onpenenenue auHeHHOTO M depeHnanbHble ypaBHEHUs n - To nopsiaka. [lepeurciure OCHOBHBIE CBOMCTBA YaCTHBIX
peLeHnii OAHOPOIHOTO YPaBHEHHS.
CdhopmynupyiiTe TEOpeMbI O BDOHCKHAHE.
CdhopmynupyiiTe TeOpeMy 0 CTPYKTYpe OOILIEro peneHns: HeOHOPOJHOTO JMHEHHOTo TuddepeHInaNbHbIe YPaBHEHUS
B 1em cocTout Metox Jlarpanka OTHICKAHHS 4aCTHOTO PELLEHUST HEOAHOPOJHOTO JMHEHHOTo tuddepeHuIrnaibHble YpaBHEHHUA?
CxeMa mHOCTpOEHHUS (QYHIAMEHTAJIBHOW CHCTEMBl PEIICHHH OJHOPOAHOTO JHHEHHOro aud¢epeHInanbHble ypaBHEHUS C
MOCTOSIHHBIMH KO3 pHIIneHTaMu
[MepeuncnuTe MeTONBI OTHICKAHMS YaCTHBIX pEIICHHH HEOJHOPOJHOrO JHHEHHOro auddepeHanbHbple ypaBHEHUS C
MOCTOSIHHBIMH KO3 puLimenramu
Jaiite onpeaeneHre HOPMAILHOW CHCTEMBbI OOBIKHOBEHHBIX NH(depeHInaNbHbIX ypaBHeHui n-ro nopsyika. Chopmynupyiite
3anadqy Komm ams Takoi CHCTEMBI.

WznoxuTe METOABl MCKIIOYEHHS W XapaKTEPUCTUYECKOTO YpPaBHEHHS OTHICKAHHS OOINEro pemIeHus CUCTEMBI

JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUHN C TIOCTOSHHBIMH KO3 PHUIHEHTaMU.

Yuciosbie M PyHKIUOHANBbHBIE PAAblL. Paabl @ypbe
[lonsaTHe yncaoBoro psna, ero cymMmmsl. HeoOxoaumelii Ipu3HaK CXOAUMOCTH.
CBoiicTBa CXOASIINUXCS PSIIOB.
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CpaBHUTENBHBIA MPU3HAK CXOJUMOCTH 3HAKOMOIOKHUTENbHBIX PSIOB. DTAIOHHBIE PS/IbL.

[Mpuznak ['anambepa. J{1st Kakux BUIOB YUCIIOBBIX PAIOB OH 3 dekTruBeH?

Panukanbubiil npusHak Kommu. J{71s kKakux BUJOB YMCIOBBIX PSAAOB OH MPUMEHSETCS?

Wnterpaneueiii npusnak Komm-MaknopeHna. B kakux ciydasix ero cienyer IpuMeHSTh?

[Mpuznak JleliOHMIIA CXOAUMOCTH 3HAKOUEpeAyIoInXcs psiioB. Kak mpoBomuTCs olieHKa CyMMBI U OcTaTKa Takoro psiaa? [lonstue
aOCOFOTHOM M YCIIOBHOW CXOJIUMOCTH.

[TonsTre PyHKIMOHATHFHOTO psifia M 00JIaCTH ero cxoaAnMocTH. PaBHOMEpHas 1 abCoMOTHASI cX0MUMOCTh? CBOHCTBA PABHOMEPHO
1 a0COJIFOTHO CXOJISIIUXCS PSIOB.

[lonstre crenennoro psga. Teopema Adens.

WHTepBan u paguyc CXOAUMOCTH CTeeHHOro psiaa. CrocoObl HAX0XKICHNS HHTEPBAIOB CXOJUMOCTH.

Psiner Teiinopa u MaxknopeHa uist JaHHOW (QYHKIHHW. Y CIIOBUS pa3nokeHus GpyHkuuu B psag Teitmopa. Cxema mocTpoeHus psiia
Teiinopa (Makiiopena).

Psinp1 MaknopeHa 17151 HEKOTOPBIX AJIEMEHTAPHBIX (DYHKINH, HHTEPBAJIbl KX CXOAUMOCTH. M cronp30BaHNe TOTOBBIX Pa3IoKeHAN
IUIS TIOJTyYEHHsI Pa3fioxKeHus B psii Makiopena Oosee ciokHBIX (yHKuui. [IpuMeHeHne cTeneHHbIX pAAOB B MPUOIMKEHHBIX
BBIYUCIICHUSX.

ITonsiTre Tpuronomerpudeckoro psna. @opmynsl Oypre 11 HaxoxaeHU K03hGUIKMEHTOB psiaa (QyHKUMS NEpHOANYECcKas U

3ajtanHas Ha naTepBane [—T; 7] ).

Teopema [Iupuxie o0 yciioBusx paznoxeHus GpyHKuu B psag Oypee.
®Dopmynsl Dypbe IS YSTHBIX U HEUSTHBIX (DYHKITHM.

Dopmynsl Dypbe i ciiydast pasioxkeHus QyHKIUH, 3aJaHHON B IIPOU3BOJILHOM UHTEPBAJIC [—l ; |]

Paznoxenue B psn @ypbe HenepruoandecKuX (QyHKIIHH.

KoMmuiexkcHble unciaa 1 pyHkuuu. Teopus BbIYETOB
[ToHsITHE KOMIUIEKCHOTO YHCIIa, €r0 JICMCTBUTEIBHON 1 MHUMOM YacTH.
Anrebpandeckass Gopma 3amvicd KOMIUIEKCHOTO unciia. Kakue KOMIUIEKCHBIE YHCIIa Ha3bIBAIOTCS PaBHBIMU, KOMILICKCHO -
CONPSKEHHBIMU?
Apudmernueckue IeHCTBHUS HaJl KOMITIEKCHBIMU YHACIaMH, 3aITUCAHHBIME B ajredpandeckoit popme.
T'eomeTprueckoe npeacTaBiIeHUEe KOMIUIEKCHOTO YMCIIA, KOMIUIEKCHAS IIJIOCKOCTh. MOAYJIb U apIYMEHT KOMILJIEKCHOTO YHCIIA.
TpuHOHOMETpHYECKas U TOKa3aTeapHas (opMa 3amucu KOMITIEKCHBIX uucell. [lepexon n3 oxHo# hopMbl 3amicy KOMILIEKCHOTO
Yycla K APYrou.
Bo3Benenue B cTeneHb U U3BIEUYEHUE KOPHS U3 KOMILIEKCHOro yrcaa. @opmynsl Myaspa.
[lonsatne QyHKUMU KOMIUIEKCHOTO iepeMeHHoro. [Ipeaen u HenpephIBHOCTh (PYHKIHH.
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[TokazarenbHasi, jorapudmMuueckas, TPUTOHOMETPUUECKUE, TUNEpOONNYecKne u OoOpaTHblE TPUTOHOMETpUYEcKue (QyHKIHMU
KOMIIJIEKCHOTO [I€PEMEHHOTO.

Hduddepennupoanne GpyHKIMN KOMIUIEKCHOTO iepeMeHHoro. Y cnosus Komm-Pumana.

ConpspkeHHbIE TapMOHUYECKUE (DYHKIINH.

[TonsTHEe aHaIMTHYECKOW (QYHKIMHM KOMIUIEKCHOTO IIepeMEeHHOro B obnactu. HeoOxomumele W JOCTaTOYHBIE YCIIOBHS
AQHAJIUTUYHOCTH.

['eomeTpuueckuii cMbICT MOZLYJISl M ApTYMEHTA IPOU3BOAHON (DYHKLIMH KOMIUIEKCHOTO IIEPEMEHHOTO.

ITonsiTre uHTErpana oT PyHKIHH KOMIUIEKCHOT'O IIEPEMEHHOT0 U €r0 OCHOBHBIE CBOWCTBA. BhIUNCIeHNE HHTETPAJIoB.
WuTerpanshas reopema Komu. MaTerpansnas dhopmyna Komu u ee criieacTus.

Yucnossle 1 (yHKINOHAIBHBIE PSAIbI C KOMIJIEKCHBIMU YJICHAMH.

Crenennsie pansl. Teopema Abens. Psn Teiinopa. Teopema o paznoxeHnn aHATMTHIeCKON QyHKInu B psan Tetnopa.

Psaner Jlopana, ompenenenme. Teopema JlopaHa o pa3loXeHWW aHaIUTHYeCKOW (GYHKIMH B Kojiblle B psa. lloHsTue
AHAIUTUYECKOTO TPOIOJIKEHHUS.

Oco0ble Touky 1 uX Ki1accudukanus. BeraeT pyHKIMM B H30JIMPOBAaHHOM 0c000# ToUKe. DOPMYITBI IS BEIYUCIICHHSI BEIYETOB.
OcHoOBHas TeOpeMa O BBIUETAX.

HpI/IMeHCHI/IC BbIYCTOB K BBIYHCIICHUIO OHpG}lCJ’IéHHLIX HUHTCrpaJioB

OnepaunoHHbIH MeTO]
Haiite onpenenenne npeobpazoanus Jlamnaca. Kakas ¢yHKIMS MOXKET CITy>KUTh opuruHamoM? UTo Ha3kIBaeTcs N300pakeHuEM
¢bynkuun o Jlamtaccy?
3anumuTe Tabauily n300pakeHni HanboJiee YacTo UCTIONIb3YEeMbIX 3JIEMEHTapHBIX (QYHKIIUH.
CdhopmynupyiiTe 1 3aNMIINTE CBOMCTBO JIMHEWHOCTH. Kak OHO UCTONb3yeTcs Uil HaX0XKIeHHUS H300paKeHHs 10 OPUTHHAITY H
Hao0opoT?
ChopmynupyiiTe W 3alMIIUTe CBOWCTBA AU(QepeHIMpoBaHusl HU300paKeHUsT U opuruHajga. Kak OHM HCIONB3YIOTCSA IS
HAXO0XKJIEHUS H300pKEHUS 110 OPUTHHAITY H HA000pOT?
ChopmynupyiiTe U 3alHITNTE CBOMCTBA MHTETPUPOBAHUS N300pakeHUs U opuruHaia. Kak oHM UCTIONB3YIOTCS ISl HAXOXKICHHS
M300pakeHNs IO OPUTHHAITY H Ha000pOT?
ChopmynupyiiTe U 3anuIIMTe CBOWCTBA 3ana3AblBaHus U cMeleHns. Kak OHM HCIOBb3YIOTCS I HaXOXKICHHS N300pakeHusI 110
opurHHAIY U Ha000pOT?
[aiite nonsaTue cBepTku yHkuuii. Kak 3amuceiBaercs n3oopaxenue cBepTku? Kak MOKHO UCIIONIB30BaTh POPMYITy CBEPTKH IS
HaXO0>KACHUS N300paskeHHs 110 OPUTHHAITY H Ha000poT?
W3noxute cxeMy HaX0XKIEHHUs YaCTHOTO PelIeHHs JTHHEHHBIX nuddepeHnanbHpIX ypaBHEHHH ONepalliOHHBIM METOJIOM.
WznoxuTe cxeMy HaxOXJICHUS YaCTHOTO PEHICHHsS CUCTEM JMHEHHBIX Mu((EepeHIMANBHBIX ypaBHEHUH OINEpaluOHHBIM
METOJIOM.
3anuiuTe u nosicaute Gopmyny droamens.




OneHovHbIe
MEepONpPHUSITHS

IIpuMepbI THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI

e Ilonsarne Qpynkumii Xasucakina (1] -gpynxuusa) n JIupaka (8 -QyHKIHA).

5. Mertoanueckne yKa3aHus o npoiueaype oueHuBaHus

OueHoOYHbIE MEpoONpUATHS

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonrponbHas pabora

B cemecTpe CTyneHTBI BBINONHSAIOT 5 KOHTPOJBHBIX pa0OT, COAEpKaHWE KOTOPBHIX OXBATHIBAET BCE pa3Jellbl
JUCHMILINHBL. KakoMy CTYJICHTY BbIIaeTCs CBOM BapuaHT. KOHTpOJIbHBIC paOOThI IPOBOIATCS B YaChl TPAKTHYECKUX
3aHATHH. 32 KOKAYI0 KOHTPOJIbHYIO pabOTy MaKCUMAJIbHBIM OaJll ONPENesseTCs B COOTBETCTBUE C PEUTUHT-TUIAHOM
JIMCIMTIINHEL.

Kpurtepumn oueHku 3a1aHusi:

Baniel 32 KOHTPOJIBHYIO PaOOTY MOJIyYaIOTCS YMHOKEHHEM MaKCHMaJIbHOTO OaiJa, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJIIO BEPHO BBIIIOJHEHHBIX 3aJaHHH.

W13

B cemecTpe cTymenTsI BRITONHSIOT 5 W /13 Mo BceM pazpenaM mporpaMMbl JUCITUTUIMHBL. Y KaKIOTO CTYICHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
CPYIIIIBL.

N/I3 pa3menieHs! B 2JIEKTPOHHOM KypCe TI0 TUCITUTUIHHE.

Perenue kaxmaoro 3ajanus J0/DKHO ObITh ITOIPOOHBIM, C BKIOUCHHEM ITPOMEKYTOUHBIX PAaCU€TOB, PACCYKICHHMIA,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BaHHBIX METOOB U (hopmyil. 3aJaHNe BBICBUTAETCS OTACIBHBIM (aiiiom,
ykazeiBaercss U0, rpynma.




OueHno4yHble MEPONPUATHS

Hpoueuypa NMPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

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

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

TectupoBaHue — HE3aBUCUMBII

B cemecTpe cTyaeHTsI mpoxoast aBa pyoexHbix rectupoBanus (PTS u PT6) Bo BpeMst KoH(pepeHII-HeIen B cepeinHe

kourpoiss [IOKO Y KOHIIC TEKYIIEro CeMeCTpa COTJIaCHO pacnucanuto. PyoexxHoe tectuporanue (PT) nmpoBoauTcs B KOMIIBIOTEPHOM
¢dbopme B on-line pexume. llpomomxutensHocTh TecTUpoBaHUS — 90 MUHYT 0e3 mepepbiBa. OTCUET BpeMeHH
HA4YMHAETCS ¢ MOMEHTa BXoJa cTyneHTa B TecT. MHCTpyKTax, MpenecTBYIOIINN TECTUPOBAHUIO, HE BXOIUT B
YKa3aHHOC BpEM:I. CTYIICHT MOXKET 3aKOHUYMTH BBITTONHEeHNE TecTta J0 HCTCUCHUA OTBeIléHHOFO BpPEMCHHU.
PT naneneHo Ha HE3aBUCUMYI0 OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHA M BJIaJCHUH, MOTYyYEHHBIX CTYACHTAMHU 32
OTIpEEIICHHBIN TPOMEXKYTOK 00yUYECHHUSI.
Kaxxnpiii BapuaHT OusieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasfeliaM XUMHH U cofepkuT 20 3amaHuil.
CTyI[GHTI)I BHOCAT OTBC€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W IMOACHCHUA HNPOBOIAT Ha 6YMaFC. ITo oxoHYyanuu
TECTHPOBAHUsI IPETIOAABATENIO BBIIAETCS MAaTPHUIIA OTBETOB M CyMMAapHbIN peUTHHT 3a TecT. O0CyKAeHUE Pe3yIbTaToB
TECTUPOBAHUA ITPOBOJUTCA HA KOHCYJIbTalUU.
Kpurtepuu oueHKH 0JHOI0 3aJaHMA:
® 33 KaXKJI0€ NMPABUJILHO BBITIOJTHEHHOE 3a/IaHUE BBICTABJISICTCS | TECTOBBIM Oasl;
® 33 HETPaBWJIHHO BBHIMOJHEHHOE MJIM HEBBIIOJHEHHOE 3a/iaHKe BhicTaBisieTcs () 6asos;
° JJIsL 3aHaHI/II\/'I C BBIGOpOM HECKOJIBKUX IMPAaBUJIBHBIX OTBETOB, 3aIIaHI/II\/'I Ha COOTBETCTBHUEC U YCTAHOBJICHUC
MOCJIEI0BATEIbHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxmoe PT cocrasisier 15 6amnos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcs Ha caidte http://exam.tpu.ru B pa3zuene « MeponpusTHs», 1 MOKET ObITh BHITIOJIHEH KaXKIbIM CTYIEHTOM
HEOTPAaHWYEHHOE YMCIIO Pas.
DK3aMeH. DK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUU C [1010k€HMEM O TPOBEAECHUM TEKYLIETO KOHTPOJIS U

npoMexxyTouHou arrectauuu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OMIIETHI, BKIIIOYAIOIINE TEOPESTUIECKHE
BOIIPOCHI U MpaKTuieckue 3ananus. [IpernonaBarens, npoBepuB paboTy, B X0J1e YCTHON O€Ccebl CO CTYJACHTOM MOXKET



http://exam.tpu.ru/
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3aJaBaTh BOIIPOCHI IO CAaMOMY OMJIETY, a TaKXKe JOMOJHUTENbHBIE BOMPOCHI [0 TEOPUHU U MpaKkTuKe. B utore cryneHT
HaOMpaeT UTOrOBBIH 0aJ 32 SK3aMeH, MakcuMaibHO 20 6aoB. OueHka 3a JUCUUIUTMHY QOPMUPYETCsl KaK UTOroBast
3a pabOTy B CEMECTpE U 3K3aMEH B COOTBETCTBHUE C MPUHATON IIKAJION OL[CHUBAHHUS.

CryneHTsl, HE CAABLIME 3K3aMEH B CECCHOHHBIN MEpUO, MOTYT IIEPECAATh €T0 B IEPHOAbI TUKBUIALIMN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C AEUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBHM ¢ npukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBEep»KACHUYU U BBEJICHUU B JICHCTBHE
«CHCTEeMBI OLICHUBAHUS PE3yJIbTATOB 00y4YCHHSI B TOMCKOM IMOJIMTEXHUYECKOM YHHBEpcUTeTe» U Ne59/01
OO0 yTBep>KIeHUH U BBEJICHUU B JelicTBUE HOBOU penakuuu «IlonoxeHus o mpoBeACHUH TEKYILErO
KOHTPOJISI U IPOMEXXyTOouHOU arrectanuu B TITY» ax3amen no gusuke nmpoBOAUTCS B yCTHOU (hopme.
CryneHTy BblAaeTCA SK3aMEHAIIMOHHBINA OMIIET, COAECpKAIUN TEOPETUIECKHE BOIIPOCHI, KAUYECTBEHHBIC U
KOJIMYECTBEHHBIE 3a7aun. KaxpIil Bompoc Ouiiera orieHuBaThes 0amioM (Beero mo omiery 20 6aioB).
DK3aMeH MPOXOAUT B YCTHOH opme.

CoriacHo 1IKabl OLIEHUBAHUS PE3YJIbTaTOB

18-20 6ammoB (OTJII/IIIHO) - BCECTOPOHHHE 3HAHUS, OTIUYHBIE YMEHUS U BIaJCHHE OMBITOM MIPAKTUYECKOH JEeSTEIbHOCTH,
HEOOXOANMBIE PE3YNIBTATH 00ydeHHS CHOPMHUPOBAHEI;

14-17 6annoB (XOpOIIO) - TOCTATOYHO MOJTHOE MOHMMAHHE TPEIMETa, XOPOLINE 3HAHHS, YMEHUS U OTBIT IPaKTHIECKOH
JeATeIbHOCTH, HEOOX0ANMBIE PE3yJIbTAaThl 00yUeHHUs c(hOPMHUPOBAHEI;

11-13 GammoB (yI[OBJIeTBOpHTeJILHO) - IIpuemMjIeMO¢C IIOHMMaHUEC MPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHMS, YMCHHS U
OTIBIT NMPAKTUYECKOHN JESITEIbHOCTH, HEOOXOAUMBIE PE3YIbTaThl 00y4eHHs CHOPMUPOBAHEI;

0-10 GamnoB (HeyIIOBJ'IeTBOpI/ITeJIBHO) - pe3yabTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUHBIM
TpeOOBaHUSM.

Pe3y'J'II>TaTBI HpOMe)KYTO‘IHOﬁ aTTeCTallun O(I)OpMJ'ISII—OTCfI BCAOMOCTBIO U BHOCATCA B 3a4YCTHYIO KHUXKY

00y4Jaromnerocs..




