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1. Poas aucuunymubl «Maremaruka 3» B (pOpMHPOBAHUN KOMIETEHIMIl BHINYCKHHUKA:

JnemeHT Cemecrp Cocrapiusionye pe3yibTaToB 0CBOe HHSI (Jie CKPUIITOPBI KOMIIe Te HIHH)
o0pa3oBaTeJibHO
i IporpaMmsI Koa xommnere Huumn H
(AUCOUILIHHA, AHMEHOBAHHC KOMIILTCHIVHH Kox Hawnme HoBaHME
NMPaKTHKA,
THA)
YK(V)-1.B1 BrangeeT onbiToM npuMeHe HUSI 3aKOHOB €CTECTBEHHBIX

HayK U MaT€MaTHUIE€CKHUX METOJOB U MOJAEJICH IS

CriocobeH pelieHus 3aa4 TEOPETUIECKOr0 U MPUKIIATHOIO

OCYLLIECTBIIATH NIOUCK, XapaKTepa

KPUTHYECKHI aHAIM3 U YK(VY)-1.Y1 Ymeer pemates 3a1a4u TEOPETUUECKOTO U MPUKIIAJHOT O

YK(VY)-1 cUHTEe3 nHpopMauy, Xapakrepa

IPUMEHATh CUCTEMHBIN YK(V)-1.31 3HaeT 3aKOHbl €CTECTBEHHbIX HAYK U MaTeMaTHu4yecKue

MOJIXO, [l pelie Hust METO/Ibl TEOPETUYECKOTO XapaKTepa

MOCTABJICHHBIX 3a7a4

3
MaremaTuka
3 OIIK(Y)-2.B3 Brnageer maremarnyeckuM anmnapaToM KOMILIEKCHOTO

Y OTIEPAI[IOHHOT O UCYHUCTIe HUs, U depe HIIUAb HBIM 1
YPaBHEHUAM M ¥ PSIAMHU JIJIS1 IPOBEICHUS

Brnaneet ¢muko- TEOPETHIECKOrO HCCIIE10BAHMA M MOAIEIMPOBA HISL

MATEMATHIECKIM GMBHYECKUX U XUM MIECKUX MPOLIECCOB U SIBJICHUM, a

anrapaTom TaKKe, 1JIs1 pelieHus npoQecchoHalbHbIX 3a/1a4

b
OIIK(Y)-2 HEOGXOMHMBIM LI OIIK(Y)-2.Y3 YMeeT pemaTh 00BIKHOBE HHBIE MU hepeHIra b Hhle

OTIHCAHYS YpaBHEHUs U UX CUCTEMBI, MPUME HAThH ammapat

MEXaTpOHHBIX H rapMOHHUYECKOT O M KOMIIJIEKC HOTO aHaIu3a Npu

POBOTOTEX HIHECKIX pEIICHUH CTaHAAPTHBIX 3a/1a4

UCTEM
cuere OIIK(Y)-2.33 3HaeT OCHOBHBIE OIPE/IEIIC Y U IOHATUS TEOPUU

nud depe HIMAL HBI X YpaBHE HUH, PA0B, (OyHKITUH
KOMIIJIEKCHOT O T1e pPEMEHHOT'0 U OTIePallMOHHOI0
WCYVICIIC HUS




2. IMoxka3zareu u METOAbI OICHUBAHU A

Tlnanupyembie pe3yabTaThl 00y4eHHs MO JUCIHUILINHE Koa HaumeHoBanue pa3aena MCHHIIHHBI MeToabl OlleHUBAHUS
Kon HanmenoBanue KOHTPOJMpPYyeMoi (o1eHOYHBbIE Mep ONPHATHST)
KOMIIETCHIITHH
(MJIK ee 4acTH)
PA1 | Buageer 1. OObikHOBe HHBIE AU Depe HIINATb HbIe KoHrposbHast
METOJAM U PEMICHIS 0OBIKHO BEHHBIX H( (hepeHIMaTBHBIX ypaBHEHIS TIEPBOTO MTOPSIKA pa6ora
ABHEHHIA 1-TO M BBICIIIETO TIOPSIIKOB U CUCTEM
yp DAMO 2. OGbIkHOBe HHBIE AU (epe HIlnab Hbie 3.
¢ ep eHIMATIbHBIX Y paBHEH U,
METOIaM M HICCJIE/I0 BAHUS CXOMMOCTH PAOB, PasioKeHuA YpaBHEHMS BBICIIUX MOPSAIKOB U CHCTEMBI TectupoBaHuEe —
(YyHKIMI B CTETICHHBIC ¥ TPUTOHOM CTpHISCKUE PSIIBL 00OBIKHOBE HHBIX J1M(depe HIHaIb HbI X HE3aBUC UMBI T
MeToAaM ¥ U] EPEHIMAIBLHOTO M MHTEIPabHOro neuncienus | YKY)-1 ypaBHEHHIA koHTpoJ [JOKO
(byHKIMI KOMIIJIEKCHOTO TIepeM HHOTO; OCHOBHBIM U OIK(Y) Mo 3. UncIioBble psifbl
MNP UJIOKSHWSIMHU TEOPHHU BbIYETOB; METOAAMH Ol a0 HHOTO 4. DYHKIHOHATH HBIE PAIEL
HCUUCIICHUSI PellieHHs1 OObIKHOBEHHBIX (D (pepeHIIATbHBIX B COOTBETCTBHH C ) 1 pAn
YPaBHEHHH U HX CHCTEM ®roc BO 5. Psaner Dypse
7. Psinpl B KOMIDIEKCHOU 00J1acTH
8. Teopust BbIUETOB U €€ TPUIIOAKE HUSI
9.I1peodpazoBanue Jlammaca. OnepaiuoHHbI I
MeTOoJ pemeHus auddepe HIa b HbIX
ypaBHEHUI
PA2 | Ymeer 1. O6bikHOBE HHBIE T} (epe HIHAb HhIe KonrposnsHas
ONpesieNsATh THI, HAXOIUTh OOIee ¥ YacTHOE pelLICHUe YpaBHEHMS [ICPBOrO TOPSLIKA paGora
AMGOEPCHIMATHHEIX  yPABHCHMIT M CHCTOM  JMHCHHBIX 2. O6sikHOBE HHBIE MG (Pepe HITHATh HbIe N3
¢ ep eHIHATbHBIX ypaBHSHHUI c TIOCTO STHHBIMH ) '
KOdhhMIMEHTAMH; HCCTEN0BaTh HA CXOMMMOCTb HCTOBBIC YpaBHEHMUA BBICIIUX HOPAILKOB U CUCTEMBI TecTupoBaHue —
PAZBI, HAXOJUTh MHTEPBAbl CXOIMMOCTH CTeNeHHbIX psoB; | YKL OOBIKHOBE HHBIX JTH(epe HIHATb HhI X HE3aBUC UMBI I
pasnmarate QyHKIMH B psin Teinopa m Dyphe; BBIIOJHITH OTTK(Y)-Ne ypaB HEHUN KOHTPOJIb HOKO
JNEUCTBUS C KOMIUICKCHBIMM YHCJAMU W (YHKUMSMUL, 3. UncIoBbIE PAIBL
JddepeHnrpoBaTh 1 HHTETPHUPOBATH (PYHKIIMA KOMIUIEKCHOTO | 5 cootsercrsmy ¢
®I'0C BO 4. OyHKIMOHATIBHBIE PSJIbI

MEPEMEHHOTO; pa3niarath QyHKIUU B psin JlopaHa; mpuMeHsTh
TEOPHIO BHIYETOB Ui HAXOXKACHHS HMHTETPAJIOB; HAXOIHTh
M300pakeHKE 10 OPHUIVHAIY M OPUTHHAI [0 H300p KEHUIO;
pemats 3anady Komm mis muddepeHuaisHbIX ypaBHSHUH U
CHCTEM C TIOMOII[BIO OIEPAI[HOHHOTO UCUHCIICHAS

5. Psanbr @ypee
7. Paapl B KOMIUIEKCHOM 00J1aCcTH
8. Teopust BEIUETOB U €€ TPUIIOKE HUSI

9.ITpeobpazoBanue Jlannaca. OnepaliuoHHbI i

MeTon pereHus auddepe Hipab HbIX




ypaBHEHHI

P13 | 3naer 1. O6pIkHOBE HHBIE T} (epe HIHAb HhIe KonrposbHas
Knaccupukaimio uddepeHINaNbHEIX YPABHEHUH, OCHOBHBIE ypaBHEHUs TIEPBOro TOpsaKa pabora
METOJIBI pemieHus TuddepeHIMATBHBIX YPAaBHESHAH MePBOTO U
BBICIIIUX IIOPSJKOB M cUCTeM JU(D( epeHIMabHBIX Y PaBHEHUI; 2. ObvixHOBE HHBIC MG hepe HIHAITD Hble 3.
OCHOBHbIE TOHSTHS TEODHH HHCIOBBIX M (hyHKIHOHATHHBIX YpaBHEHUS BBICIIUX MOPSIAKOB U CUCTEMBI TectupoBaHue —
psanos; psagel  Teiniopa, Maxnopena, ®ypre; nonsaTUS OOBIKHOBE HHBIX 11U (depe HIHATb HhI X HE3aBHUC MBI
KOMIUICKCHBIX 9HCE, OCHOBHBIX (YHKIMiI KoMIUEKcHoro | YK(Y)-1 ypaBHEHHIH xourpoas [JOKO
MEPEMEHHOT0O M MX CBOMcTBa; auddepeHIUpoBaHUEe WU OTIK(Y)-Ne 3. UncnoBble psibl

MHTErpUpOBaHMe  (DYHKIMI  KOMIUIGKCHOTO — I1€PEMEHHOTO;
nonsTus pana JlopaHa, ocoObIX TOYEK, BBIYETOB, NOHATHE | 5 cootsercrai c
npeobpasopanus Jlanmaca u ero OCHOBHBIE CBOICTBA; OCHOBHBIE | ®I'OC BO 5. Paner Oypbe

[P UJIOKCHUS ONEPAIHOHHOTO MCUHCTICHUS 7. Pibl B KOMIUIEKCHOM 00JIacTH

8. Teopus BEIUETOB U €€ TPUIIOAKE HUSL
9.I1peobpazoBanue Jlammaca. OnepaiuoHHbI
MeTox pereHus auddepe Hipab HbIX
ypaBHEHUI

4. @yHKIMOHAb HBIE PSIAbI

3. HIxkajna oueHUBAHUSA

[Topsimox opraHM3allMyd OLEHHBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHBEPCHUTETE PETIaMEHTHUPYETCSI OTJENbHBIM JOKaJbHbIM HOPMATUBHBIM aKTOM —
«Cuctema OleHMBaHMS Pe3yJIbTaTOB 00ydeHUs B TOMCKOM ToJMTeXHUYecKoM yHuBepcureTe (Cuctema oneHuBaHUA)» (B JCHCTBYIOMIEH PeIaKInm).
Hcnonmp3yeTrcss OaubHO-peUTUHTOBAsE CHCTEMa OICHUBAHUSA Pe3yIbTaToB OOydeHwms. MToroBast oleHka (TpaJWIMOHHAS W JUTEpHAS) TIO BUIAM
yueOHoU pmestenpbHOoCcTH (m3ydenue nucumminH, YHWPC, HUPC, xypcoBoe NpOEKTUpPOBAaHUE, MPAKTUKH) OMPEHESIeTCS CyMMOW OallJloB IO
pe3yabTaTaM TEKYIIETo KOHTPOJS U MPOMEKYTOYHOM aTTeCTaluu (MTOroBasi pe iTMHTroBas olieHKa - MakcumyM 100 6amios).

Pacnpenenenye OCHOBHBIX M JOTIOJIHUTEIbHBIX OajuIOB 3a OLEHOYHbIE MEpONPUATHS TEKYLIEr0 KOHTPOJII U IMPOMEXKYTOUHON aTTecTaluu
yCTaHABIIMBAETCS KaJCHAAPHBIM PEUT MHT-TJIAHOM JTUCIIUTIMHBI.

PCKOMCHIIyeMaSI KaJia aJisi OTACJIbHBIX OLIC HOY HBIX MCPOTIPUAT 15171 BXOOHOI'0 U TCKYIICT O KOHTPOJIAA

% BBITIOJITHEHH S CooTBeTcT BHE

. n HH HKH
3aaHus TPAJAMIHOHHOI OLlEHKe Onpenenenne one

90%+100% «OTIIIHO» OTIMYHOE NOHUMAHHE npemMeTa, BCECTOPOHHUE 3HAHU A, OTIIMYHBIC YMCHUA U BJIAACHUEC OTILITOM l'lpaKTH'—IeCKOfI JACATCIIBHOCTU,




HEOOX0IMMbIe Pe3yJIbTaThl 00ydeHHUs C(hOPMUPOBAHBI, KX KAUECTBO OT[CHEHO KOJIMYECTBOM 0aJIIOB, OJIM3KUM K MaKCUMaIbHOMY
70% - 89% «Xopo1io» JlocTaToYHO MOJIHOE MOHUMAHKE MPEeIMETa, XOPOIIHE 3HAHHS, YMEHHUS U OTIBIT IPAKTHUESCKOM JASATEIbHOCTH, HEOO X0 AMMbIC PEe3yJIbTaThl
00y4eHwst ¢(hOpMHUPOBaAHBI, KAYECTBO HU OJTHOTO M3 HAX HE OI[CHEHO MHHUMAJIbHBIM KOJIMYECTBOM OaJIoB
55% - 69% «Y 0B [puemremMoe MOHUMaHKE TIPEAMETA, Y A0 BICTBOPUTCIHLHBIC 3HAHUS, YMEHUS U OTIBIT MPAKTHUCCKO M eI TeNIbHO CTH, HEOO X0 IMMBbIE Pe3y IbTaThI
00y4eHust ¢(hOpMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OT[CHEHO M MHAM AJTbHBIM KOJIY €CTBOM 0aJUIOB
0% - 54% «Hey oBmy Pe3yJibTaThl 00y4YeHMUs HE COOTBETCTBYIOT MUHAM AJILHO JIOCTATOYHBIM TPpeOOBAHHSM
[IIxana a5 o1 HOY HBIX MEPOTIPHUSAT Uid IK3aM e Ha
% BBINOJIHEHUS JK3aMeH, CootBercrBUE
. < Onpenene}me OIlCHKH
3aJaHHuii DK3aMeHa 0aJLI TPAAMIHOHHOI OlleHKe
90%+100% 18 +20 «OTIyHO» OmmyHOE TIOHUMAHUE TPEMETA, BCECTOPOHHWE 3HAHUS, OTIIMYHBIC YMEHISI U BIIAICHHAE OTILITOM MPAKTUYECKOU e TeIHBHOCTH,
HEO0OXO0IUMbIe pe3yJIbTaThl 00yUIeHHS CHOPMHUPOBAHBI, HX KAYSCTBO OLICHEHO KOJIMYECTBOM OAJUIOB, OJIM3KHM K MaKCHMAaJIbHOMY
70% - 89% 14+17 «Xopo11o» JlocTaToYHO MOJIHOE MOHUMAHKE MPeAMETa, XOPOILIUE 3HAHUS, YMEHHUS U OTIBIT IPAKTHUYECKOH AeSITEBHOCTH, HE0O X0 IMMBbIe
pe3yabTaThl 00y eHHs C(HOPMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIICHEHO MUHUMAJILHBIM KOJIMYECTBOM OaJlioB
55% - 69% 11+13 «Y 0B [TpremeMoe MOHUMAaHKE TPEMETA, Y IO BICTBOPUTEILHBIC 3HAHHS, YMEHHUS M OTIBIT MPAKTHUSCKOH JeITeIHBHO CTH, HEOO X0 IMMBIE
[pe3yIbTaThl 00y4eHHS C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OTICHEHO MWHAM JTBHBIM KOJIY €CTBOM 0aJUIOB
0% - 54% 0+ 10 «Hey noBny PesynbTaTel 00ydeHus: He COOTBETCTBYIOT MUHAMJILHO JIOCTATOYHBIM TPEOO BAHISIM

4. TlepeyeHb TUNOBBIX 3a1AHUM

OueHovHbIE
MepOoNnpHUsITHS

IIpuMepbI THIOBBIX KOHTPOJIbHBIX 3alaHU I

Konrpossn
as pabora

Bapunant Ne 1
KonTpoJsibHas padora no teme «/{uddepenunanbupie ypapHeHusi 1 —ro nopsiaka»

1. OnpejejuTh THI M HAWTH 00LME pellie HUSI JAHHBIX YPaBHe HHIA:

1. (y+yInx)dx— (x—xy)dy =0.

2. Y+ 2X y= 2x%
27 14%2

1+ X




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MepOoNnpUsTHS

2
X X

3. (xy2 +—)dx+ (x2y——3)dy - 0.
y y

2. HaiiTu yacTHBIe pelle HUSI YPABHE HUIA:

4. xy’—y:xtg(yj, y(@) =1.

X

5. eYdx=(y-xe¥)dy, y(-1)=0.

Kontpoannast padora no teme «/InddepeHuaisHble ypaBHEHUs1 BbICHIET0 MOPsiAKA U cucTeMbl 1Y»
) OmnpenejauTs THII M HAWTH 00IIME pellle HUSI JAHHBIX YPABHE HUIA |
1) y'=y+Xx.
X

" ! e
2) y'-2y'+y=—.
X

1) Pemmrs 3anauy Komm:
1) w+(y)'=0. y@Q)=1y@=1
2) y'—-y'=e+2x. y(0)=1 y'(0)=1.

dx

i y,
3) d(:} x(0) = 1; y(0) = —1.

a:

YUucjaoBple 1 QYHKIHOHAJILHBIE PAALI




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

Il
1) y=

3)

V1.

- @@ 4) y:_
1+ x—12x2 \/_

HccnenoBats HA CXOAUMMOCTD PSBIL:
i 1 = nl(n+1)!

iy 22 (n+1)° 3.3

n+1-cos’na S (n+2)%3" o (2n)!

4.§(n—_1j , Z( )"n’

n=1 3n + 2 n=1 n +5
Haiiru HHTCPBAJI CXOOAMMOCTH psAaa, UCCICAOBATH P Ha KOHIAX MHTCpPBAJIa:

n 2n o A2Nn 2
) Z(01) 2 Z3 (n+3)

=1 (X+ 5)n

Pasnoxurs B psin Teiopa, B OKPECTHOCTH TOYKH X, QyHKIHIO (X):

Inx, Xo=L1. 2) y=x%.sin5x, X, =0

7

XO = 0, XO =-1.

KonrpoabHast padora Ne3 o teme «® yHKIMHM KOMILTEKCHOTO ITepeMeHHOI 0
BAPHUAHT Nel

a) HaiiTi Bce 3HaYeHUA KOPHS: 3-2. Pesynprar BBMHCIIEHUI MPEACTABUTD B aireOpandeckoit popme.

6) IpexcTaButh B anreGpandeckoil popme: (—1—i)* .

a) Haiftn koo QuIEeHT pacTDKEHNs U YroJl OBOpoTa B Touke Z; =1—1 npu otoOpaxkeHnn o = z?

0) IlpoBeputs QYHKIMIO HA AHATUTAYHOCTh, (O = (Z*)2

Haiitu anamumaueckyro dynkipo f(Z) =U +iV no usBectHolf  neiicTBUTENbHOM YacTH M 3HAYEHHUIO

f(z):




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI

MepOnp UATHS
U(x,y)=x>-3xy% f(i)=-i.
VII. BebIuHciuTs HHTErpat: IZZ Im zdz, rae L - otpesok mpsmoit ot touku z; =0, no Touku Z, =1-2i.
L
dz .
VI Beraucnums uHTErpat: J.ﬁ ,toe L :|Z — 2I| =1.
[ 2°(z—2i)

Koumponvnas paboma Ne3 no meme «Kommwiexchote psaovl. Botuembiy
BAPHAHT Nel
Z
(z-1)(z%+2z-3)
© cos(in) e (z+i+1)"

2. Haiiti 1 mocTponuTh 00J1ACTH CXOJMMOCTH PSJA: Z

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

1. Pa3znoxuts QyHKINIO f ( YA ) = B psin Jlopana c uenpom B 2 = 1 B xomsre | z-1 |> 4.

3.  BBIYHCIHTSH CIeayIONMe HHTETPAIBL:

zdz exp(1/ Z)+ld T cosaxdx
A) § z 2 B -[ 7 e »[ 2
lz-2=4€ +E€ |2]=2 Coo XS +4AX+5

KontposbHas padora Ne3 no teme «OnepauuoHHoe HCHHCJIeHE.»
BAPHUAHT Nel

1. Pewmts mpdepenumamhoe ypasrerne X +3X = €2 ecim X(O) =0.
2. Cnomomsto hopmyisl [Jroamerns HAlTH pelieHne Y paBHeHUS
x"'=arctgt,




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MepOoNnpUsTHS

yJIOBIIETBOPAFOIEE HAYATEHBIM YCIIOBUSAM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pemmrts cucteMy ypaBHCHUI

3.2
HX—-y=—t
y y >

3. IlprMmep BapmanTa MHIUBHUAYAJILHBIX 3aaHUN.




O1ueHoYHbIE
MepOnpUuATH S

IIpuMepbl THNOBBIX KOHTPOJIBHBIX 3aJaHUI

JudbbeperunancHele YpaBHEHUA W CHCTEME

1. HaiiTu ofiuue peiiedns ypasHeHuil Nepsoro nopajika

Py 1
Ny-2o_-
)y r  sin(yfz)
2) o +ycosz = cosx.
3 ¥ +y=zy.

d dr
y by, &

T cos®y

= 0.

5) (32 + 6ay”) dr + (Brly + dy) dy = 0.

6) 24P +dy—z)y =L
2. HaiiTu uacTHEle pellieHns ¥paBHeHN
1) yfyi +1de =z ydy,
2) (z-y)det{e+y)dy =
3) ay' — 2y =2t
4) ¢ dey=(14+z)e™ o,

3. HaiiTu peluenus ypassesuil Buicilero nopaika

1) 2oy = 7 = L.
3) y" cos’x = 1.

2+ cos’ &

5)y' +y

cos’ ¢
Ty + 2 +y= (122 - 10)e".
)" — dy" + 5y — 2y = (16 — 12z)e .
ety +of +y=0,
13) &4 2& + 52 = —8e ™' sin2t,
14} & — 62 + 25z = 9sindi — 24 cos 4¢,
4. HaiiTn pelueHis MUHeAHEX clcTeM

&= —8z+ 1y ; ]i:—
1 ) . 2 ,
){y—:l.c—"ly )ly—

y(1) = 0.
0, y(1) =1
y(1) =0
y(0) = 1.
g ey w0y =10,
2y =y'e, Y0 =1"

)y +9' =cose.
6) ' +2 +y =z e +—
v+ ty=ce+—

8) o' — 3y’ = 2sin 3z — cos 3z
10) y" + 3" + 29 =1 -2
12) 2° ¢" — 6y = 121na.

2(0) = 2, #(0) = 6.
2(0) =2, #{0)=-2.

bz + Sy z(0) =0
—r+2y 7 yl0)=1

3 & =bhx—y
T li=2r+y

[ &=6z+4y+2

4 lg=-a+10y-1"




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MeponpusTHS

YucaoBble M GYHKIHOHAJIbHbIE PAAbLI
1. UccnenoBaTh HA CXOAMMOCTD 3HAKOTIOJIOKUTEIIHHBIE PAIBL:

©  (2n-1)? © 5 3
DZetydw OB et
(n') s (n—lj“ 1
o o325

2. HccnenoBaTh Ha CXOAMMOCTH 3HAKOYEPETYIOIIHECS PSIJIBL:

V5n +3n-1

n3n 2

1)2(1) 2)2(1) T
ng.2

3) 3 (- 1)”M 1) Z( 1" |n2“( j

n=1




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

3. Haifru uHTEpBaBI CXOIUMOCTH CTETIC HHBIX PSIOB:

Y I+2 g0y S (1) 22 K"
n=1

n
n+1 n=1

4. Paznoxurs B psa Teibnopa no crenensam (X — Xg) byHKmy:

1 -2x
1) y=—————, X9 =-2 2) y=(1+x)e ", x=0
X2 +4X+7 0 0
arctgx3 3
3) y= 0 Xo =0, 4) y=In(x+2)" x9=L1
X

5. Mcnonb3ys pa3iokeHUe TOIbIHTETPaIb HOH (DYHKITUU B CTETICHHOW PSIJI, BBIYKCITUTh WHTETPajIbl ¢ TOYHOCTHIO
e menee 0,01:

1/8 1
1) [V1-x3dx 2) [sinx®dx
0 0

Komnje kcHbIe yncaa 1 pyHKITHA

1. lanel uncna Z; = —24/3 +2i, z, =2 -6

BeimonauTe neiicTBus B anredpandeckoi popme:

1) 31 +52,, 2) 7-1,, 3) 4
22

2. JlaHbl yncna 21:3\/§+3i, 2, =-1+4i, z3=2-4i.

[TocTpours umcna Ha KOMIUIEKCHOM IJIOCKOCTH M TIEPEBECTH B TPUTOHOMETPUYECKYI0 M TMOKa3aTelbHyIo (opMmy
3anucy. BeInonHuTh yKa3aHHbIEe AEHCTBUS B MOKa3aTesbHOU (hopMme, pe3yinbTaThl IPEICTaBUTh B aareOpandeckoi u B




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

MoKa3aTesbHOU opme.

1) ()% 2 ¥z, 3 22

22+Z3
3. Jlanbt uncna 2y = —=1—1, 2, =2+3i.

Berauciurs 3HaueHUs Gy HKITHNA:

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

PesynbTaThl npencTaBurh B anredpandeckoi popme.
4. OnpenesMTh ¥ TIOCTPOUTH Ha KOMIUIEKC HOM TDTOCKOCTH CEMEWCTBA JIMHUM, 3a/TaHHBIX yPaBHEHUSIM U

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

5. Haifru Monyns 1 apryment npoussoguoii pyukimn W = f(Z) B touke z = Zy:
- -\ a4z —1 .
f(z2)=(1+4i)e ™", Zo =1+i
6. Beruncourh nHTETpasIbI

dz
1) | =, 20e L: |Z|=\/§, Rez>0 ;
({)\/E { }

2) j(Rez+Imz)dz, 20e L:ompeszok [0,1+ 2i].
(L)

7. Beraucurs, UCnonb3ysi MHTETpajbHYo ¢hopMyity Komu:




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI

MeponpusTHs
1) |z|=0,5;

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

One palMoHHbII METO/
1. Haiiru m3o06paxeHust cneayromux (QyHKIHi:

el _ ebt
1) f(t)=cos. 2) ()=
2. Haiiru opurusasisl yHKIHN 110 3a1aHHBIM 300 paKEHUSM :
1 p2
DFEP)=—F— ) F(P) =
(p+1)*(p+3) (p*+4)(p* +9)
3. Haiiru pemenue 3amauun Ko oniepa IHOHHBIM 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. Peumrh ypaBHE HUSI, HCTIONB3YsI hopmyiy roamerns:

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

5. Haiiru pemenue cucteM onepauoHHBIM METOJIOM

2 X'=6x+2y x(0)=-1, ) X'=4x -5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y  y(0)=-1.




OneHovHbIE

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

MeponpusTHs
TectupoBa | Bompocsr:
HUE — 1. JlaHbI KOMIUIEKCHBIE YHCTIa
HE3aBUC M Z =1+2i u Z, = 3i
bIY - —
KOHTPOITS (31ech , M z, - KOMIUIEKCHO COTIPSKE HHBIC YHCIA)
[{TOKO YcTaHOBUTE COOTBETCTBUE
(PT5 n JIeMICTBYE HAJ| YWCJIAMHU:
PT6) 1. 2z, +3z,
2. 7,1,
3. z,-z,
z
4. 5.2
Zl
2
5. (z)
pe3yabTaT AEHUCTBUSA HAJ YHUCIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4, 6-3i
5. 6+3i
2. JIaHbI KOMIUICKC HbIE YHCIIa
T
i
z,=2e"
57
z,=7e °©

a) ['maBHOE 3Ha4Ye HUE apryMeHTa NPOU3BENACHUs Zq * Zo PaBHO__

Z

0) ['aBHOE 3HaY€e HUE apryMeHTa OTHOLICHUA —- PaBHO
Z2

(OTBeThl JaTh B rpagycax)
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MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

3.yCTaHOBI/ITe COOTBETCTBHEC
DyHKIHSA

1. 2exp 1+i5—”j
6
2. 2exp 1+i2§j

3. 2ex l—iz]
P 6

4, 2exp 1+i£j
3

3Ha4YeHUE Y HKIIUHA
e(L+~/3-i)
e(i—+3)
e(v/3-i-1)
e(v3-i)

ar e

4,

Haiirn Kod G puumeHT pacTsKeHns U yroi noBopora B Touke Zg = |

npu orobpake Huu | (Z) = Z4 +Inz

Ipn BBONE 3HAYCHWA K 30y ey KOpHE i KBaApaTHBIX OKPYTJIATh 10

JECSITHIX.
3HaveHus yria noBOpoTa BBOJIUTH B rpaaycax

Bsectu nBa uncia
k =
o =

S.

BBIUUCIUTE MHTErpa j (Rez+Jmz)dz (L)-

(L) npsMasi JUHUS
,rme piMa i

z,=0
coguBAromas ToO4YKu )41

z,=1+2i

BeecTn n1Ba uncna
X =

y:
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

OTBeT MoNny4 urh B BHIE KoMIDIeKcHoro uucia X+1Y

JpoO Hble 3HaYEHMS BBOAUTH B BUJIC HECOKPATUMOM Jpo0OH

419,-71/2

6.

Beraucaurs uaTeTpa, ucnons3ysa Gopmyny Komn

§ dz

2
z+2i=2 2 t4

KoHTyp 00X0AHTCS B NOI0KHUTEIHLHOM HAIIPABIE HUM.

o s~ wbhE

—l2
-
zl?2
—ri /2
-1/2

7

Bribepure Bce (hyHKLIMH, KOTOPBIE MOTYT Int
CITy’KUTb OpUTMHAJaMHU A —

m O O®m
QD
-
(@]
~—t
«Q
~—

m
|




OueHovHbIe IIpuMepbl THNOBBIX KOHTP0JILHBIX 3aJaHHI
MepOnp UATHS
VCTaHOBUTE COOTBETCTBHE OPHIMHAIIOB H 2 4
1300 paske HUi 1. F(p)= +— P
p+3 p“+4
A. f(t)=2e"% +4cos2t 2 8
3t - 2. F(p)= +
B. f(t)=3e" +4sin 2t p+3 p2-4
c. f(t)=2e"% +4sh2t 3. F(p)= 4 4p
) o 2
D. f(t)=4e™ —4ch2t p-3 p°-4
4. F(p)= 3 + 28
p-3 p“+4
9.
BeiOepure  YCIOBHO —CXOASIIMHCA psll, WCIOIB3YS IPU3HAK 0 (_1)n+1 .n2
Jleii6 nuna 1. ——
n=1 (3n+2)
2 0 (_1)n+1 n
"2 (n+D)!
0 (_ n+1.
D
n=1 3n+2
o (_ n+1
. §
n=1 3n+2
10.
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

1
Pasnoars, gy | (X) = (L+X)(x—-2) BPH ’
MaknopeHa. 2.
3.

f(x):lx—1x2+1x3+...

2 3 4

f(x):£+lx+§x2+i
2 4 8 16

1

X3 +...

f(x):——+1x—§x2 +Ex3+...

2 4 8

16

11.

WuTepai (1;3) sABIAETCA HHTEPBAIOM CXOIUMOCTHU PSIIOB

1. > n(x-2)"

n=1

& (x=2)"

0 (X_3)n

[e¢]

4. Y (x+1)"

n=1

12. YcTaHOBUTE COOTBETCTBUE
byHKIMSA CYIIIECTBEHHO 0C 00ast TouKa

z

¢ =00
Oy Z




OneHovHbIE

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

MepOnpUuATH S
1+z
In| =——
VA —
f (Z) = VTN Z—O
2°(z+41)
[ z+1+4i :
f(z)=sin| —— z=-41
Z+4
1
g .
() P — z=i
(z°+D(z-1)
z=1
z=4i
Z=-i
13
1 do= P
Oyuxuuo W = — pas3iiousv B OKPECTHOCTH TOUKH Zg=—1 B CTENIEHHOU PSiI a=__ 1
= __
; 2 3 ag= _ -1
a,t+a(z+i)+a,(z+i) +a,(z+1)" +... —
VYkakuTe KodPPUITUCHTHI Pa3JIoKEeHUs dg; a1 8y
(poOHBIE OTBETHI BBOAMTE OOBIKHO BEHHON HECOKPATHUMOH JPOOBI0 Oe3 MpolesioB, eciii KO3(HIIHEHT
MHUMBIH, | — TIep BbI MHOKATEIIb )
14,
16.Penmrs 3anauy Konm onepanioHHbIM _ 2( _3t —3t
METOIOM X(t) =—\le7-1)--—-e
Orser: 9

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

15.




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

BI:I6epI/lTe CXOISIIUNACS P, UCIIOJIb3YA NIPU3HAK CPAaBHC HUA

g 1

1.
n§1\/n+2
X 1
2 -
n§1%-vn+2
X 1
3. Y
n=1(n2 +3)-vn+2
4 1
n=13N+5

16.113 ypagHenuii BEICIIEro IOPSAKA BHIOPATs YPABHEHNUS, TOMYCKAOMIHE TOHIKEHHE OPSIKA ¢ IOMOLIBIO 3aMEHbI

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

. y"+1_2y(y‘)2=0
2. 2yy"=2yy'Iny =(y)’
3. y"+2y'+y=e"
4. y"sin® x =sin 2x
5.

y +25y:sin35x

17. Yachoe pemenne Y * HeoaHopoHOro NMHelHOTO
yPaBHEHUS
y'-3y'+2y = x-e*

AMeEET BUJI

> w e

y* = (AX +B)-eX - x?
y*=(Ax+B)-e*-x
y*=(Ax +B)-e%* . x?
y* = Ax-e*
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

DK3aMeH

=

IIpuMepsl 3a1aHuil Ha K3aMeEH

IK3aMe HAIHOHHLIN OmJer 1

CemecTp 3
Crenennble psaapl. Teopema AGens.Haxoxaenue nHrepBaia cXoJMMOCTH CTETE HHOI'O psijia.
[IpeobpazoBanue Jlamiaca. Opurunanel U 1300 paskeHus. OCHOBHBIE CBOVCTBA OMEPaIlMOHHOIO METO/a

. Pemmmts 3a1auy Komm y'— Y _ 4x%, y(1) =1

X
L+ x*)y"+y'=0

Pemmrts ypaBHeHne

0
y n 1
I/ICCJ'IC,I[OBaTB Ha CXOOAMMOCTD YHUCJIOBOU P Z (—1)

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

0 0 9”
Onpe/IeNUTh HHTEPBAI CXOMMMOCTH By HKIMOHATbHOTO piia . (—1) —
— 2 Uz
Paznoxurs B s Jlopana pyscmmo  f(2) = (2—3)°e 110 CTEleHIM

Beruucaurs In(—\/§ + i)2

Haiirn  kosdduumenr pacrsvkemmst miockoctd Z = X+1y B Touke Z,=2i—3 mpu orobpaxeHun
f(z)=(7i+2)In(22)

2z+3i

iz+4

Haiiru yron noBopora riockoctd Z = X +1Yy B Touke Zy =1 npu orobpaxennn f(z) =




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

9. M3obOpasurs 0071aCTh, 3a1aHHYO0 HE paBEHCTBAMH
|z—1[<£3, |z+1]21, 5x/6<argz<5xz/4.
iz

€
10. Bwmwucaurh uHTETpANT m —st
|z+2]=1,5 (Z + 7[)

11. Haitru u3o0paske Hue U1t )y HK MU f(t)=t-ch3t-sin2t

TeopemmyecKkre BONPOCHI JIJISI IOATOTOBKHU K DK3aMEHY

JAuddepeHuuaIbHbIE YPABHEHUS M CHCTEMbI

Kakwne oObikHOBEeHHBIE A (hepeHIHATBHBIC YPaBHEHHUS TIEPBOTO TIOPSIKA HA3BIBAIOTCS YPABHEHHSAMH C Pa3AeiIEHHBIMU U C
pazaensomuMuc st nepeMenabiMu? Kak oHu pemiarorcs?

Kakue oObpikHOBeHHBIC aud(epeHIaIpHble YpaBHEHUS IIEPBOTO TOpPSIKAa Ha3bIBAlOTCS oaHOpomHbiMu? Kak oHuM
pematorcs?

Kakune oObIKHOBEHHBIC uddepeHIanbHbIC YpaBHEHUS MIEPBOT0 MOPSIKA HA3bIBAKOTCS JTUHCHHBIMK? [lepeunciinTe MEeToOIbI
pelIeHus

Kak pemaercs ypasuenue bepuymnu?

Kakue oObikHOBEHHBIE muddepeHIaNbHbIe YpaBHEHHUS MEPBOrO TOPSIKA HA3BIBAIOTCS YPAaBHEHMSIMH B  TIOJHBIX
muddepenmanax? Kak onu permarores?

Yrto Takoe 3amaya Komm asi OOBIKHOBEHHBIX AW(QEpeHIHATPHBIX YpaBHEHHH BBICIINX THopsikoB? Korma ona mmeeT
€/IMHC TBEHHOE peIIeHNE?

[lepeunciute OCHOBHBIE THIBI OOBIKHOBEHHBIX AW(PQPEpPEHIHATFHBIX YPABHEHHMH BBICIIMX MOPSAKOB, JOIYCKAOMINX
MIOHIDKEHUE TTOPSIIKA.

Haiite onpenenenue nuHeiHOTO MU depeHImanbHple ypaBHEHUsI n - ro mopsiaka. [lepednciute OCHOBHBIE CBOWCTBA
YaCTHBIX PEIICHUI OJTHOPOAHOTO YPaBHEHHUS.

Coopmynupyiite TeOpeMbl O BPOHCKHAHE.

Cdhopmynupyiite TeopeMy o cTpyKType 0OIIero pelieHrs] HEOJHOPOIHOTO TMHEHHOTO MuddepeHmansHble ypaBHEHHS

B uwem coctout meton Jlarpamxka OThICKaHHMS YAaCTHOTO peELIEHUS HEOAHOPOIHOIO JHHEWHOro anddepeHpanbHbIe
ypaBHEHUsI?

Cxema mocTtpoeHusi GyHAaMEHTAILHOW CUCTEMBl PEIlIeHWH OJHOPOAHOTO JMHEWHOTO IuddepeHimanbHbie YPaBHEHUS C
MOCTOSTHHBIM M KO3 () (pUIMEHTaMU

Ilepeunciinte MeTOABl OTHICKAHWS YaCTHBIX PEIICHH HEOJHOPOTHOTIO JHHEHWHOTO uddepeHunaIbHble YpaBHEHUS C
MOCTOSTHHBIM ¥ KO3 (h(hUITMEHTAMU
Jalite ompeznereHne HOPMaIbHOM CHCTeMbl OOBIKHOBEHHBIX nuddepeHUIMaTbHBIX YpaBHEHHH N-TO TOpsAKa.




OneHovHbIE
MepOnpUuATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

Chopmymupyiite 3agaay Ko p1s Tako# CUCTEMBL.
M3noxute METO/Ibl MCKITIOUCHUS W XapaK TePUCTHYECKOr0 YPAaBHEHHs OTBICKAHUS OOIIETO PEIICHUS CUCTEMBI
JUHEWHBIX OJTHOPOJIHBIX YPABHEHUH ¢ TIOCTOSHHBIMHU K03 QUIMCHTAM 1.

Yucnosbie 1 PyHKIMOHATBLHBIE psaabl. Paabsr @ypbe
[NonsiTHE YKCIOBOTO psAna, ero cyMMbl. HeoOX0IMMBIil IPU3HAK CXOAMMOCTH.
CBoiicTBa CXOIAMIMXCS PSAIOB.
CpaBHUTEN BHBIN PU3HAK CXOJMMOCTH 3HAKOTIOJIOKUTEIBHBIX PANOB. DTAIOHHBIE PSABL.
[Npm3nak []'amamOepa. J1st Kakvx BUIIOB YHCIIOBBIX PSIOB OH 3¢ (heKTHBEH?
Pamuxanprenii npuznak Ko, [[s Kakvx BUIOB YHCIOBBIX PSIIOB OH MPUMEHSIETCSI?
NuTterpansuelii npusHak Komm-Makiopena. B kakux ciyyasx ero ciieayer npuMeHsI Tb?
[puzHak JleiOHMIA CXOAMMOCTH 3HAKOYEpEemyOmuUXCsl psaoB. Kak npoBoauTes olieHKa CyMMBI M OCTATKa TAaKoro psiaa?
IonsiTHE a0COIOTHON M YCIIOBHOH CXO0IUMOC TH.
IonsaTtre ¢dyHKUMOHATBHOTO psna U obnacTy ero cxoguMocTd. PaBHOMepHas u abcomtotHas cxoguMocTts? CBoMcTBa
PaBHOMEPHO U a0C OJIFOTHO CXOJSIIUXC S PSITIOB.
[NonsiTie ctenenHoro psna. Teopema Aberns.
MuTepBan u panyc CXOAUMOCTH CTENEHHOTo paaa. CrnocoObl HAX0XK ICHUS HHTEPBAJIOB CXOIMMOCTH.
Psimer Tetinopa u MaknopeHna ajis JaHHOW (YyHKIMH. Y CJIOBUS pasyiokeHus (yHKImU B psag Termopa. CxeMa MocTpOSHHs
psana Teiinopa (Makmopena).
Psapr Maknopena ajsi HEKOTOPBIX JJIEMEHTAPHBIX (DYHKIMHM, HMHTEpBaTbI WX CXOAMMOCTU. lMcmonp3oBaHHWE TOTOBBIX
Pa3oXKEHUH JIsl TIOJTydeHHs pa3fioKeHust B psi Makiopena Ooliee cI0XKHBIX (YHKIHMA. [IpuMeHeHre cTerneHHBIX PSJIOB B
NPHUOJIVKEHHBIX BBIYHCICHHSX.
[NonsiTre TpuroHOMeTpuaeckoro psaa. @opmynst Dypre 115 HaX0kKACHUT KOIPPHIMEHTOB psiga ((QyHKIHS MepHo JudecKast

Y 3aJlaHHas Ha UHTEPBAJIE [—TC; 713] ).

Teopema Jlupuxiie 00 ycIoBuUsIX pazyiokeHus QyHKIMK B psii Oypbe.

Dopmynbl Dyphe AJ1 YSTHBIX U HEUCTHBIX (DYHKITH.

Dopmynsl Pypre 11 cirydast pa3iokeHus] QyHKIMH, 3aJaHHOH B MPOM3BOIBHOM HHTEpBAJIC [—|; |] .
Paznoxenue B psin @ypbe Henepruoamdec Kux (PpyHKIHHA.

Komnuiexkcuble unciaa u pynknnu. Teopusi BbIYe TOB
TloHsATHE KOMIIIEKCHOT'O YKCJIa, €T0 JCHCTBUTCILHON 1 MHAMOM YaCTH.

Anrebpanueckast popma 3ammucu KOMIUDIEKCHOro uncia. Kakue KOMIUIEKCHbIE Yuciia Ha3bIBAIOTCS PAaBHBIMH, KOMIUIEKCHO -
COTNPSDKEHHBIMUA?
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

Apudmetnueckue aeicTBHS HaJl KOMIDIEKCHBIMHU YUCIIaMU, 3aIIMCaHHBIMU B alreOpandeckoi ¢opme.
['eomeTprueckoe NpeACTaBICHHE KOMIUIEKCHOTO 4YKCIIa, KOMIUIEKCHAs IUIOCKOCTh. MOJIynnb M apryMEeHT KOMIUIEKCHOTO
qpcIIa.

TpuHoHOMETpUYeCKasi M TOKa3zaTenbHas QopMma 3amMcy KOMIUIEKCHBIX uucen. llepexon w3 omHoW (opmbl 3ammcu
KOMIUIEKCHOTO YUCIIa K IPYTOH.

Bo3Beznenue B cTeneHb 1 U3BJIEUEHNE KOPHS U3 KOMIUIEKCHOro yucia. ®opmynsl Myaspa.

[NonsiTHE PYHKIMHI KOMIDIEKCHOTO IepeMeHHOT 0. [Ipeen n HenpephIBHOCTE (DYHKITHIL

[NokazartenbHasi, JiorapudMUIecKasi, TPUrOHOMETpHUYECKHE, THIIEPOOIMUECKHe U 00paTHble TPUTOHOMETpUIECKUE (DYHKIMH
KOMIUIEKCHOT'O NIEPEMEHHOTO.

HuddeperimpoBanue GyHKIMH KOMITIEKCHOT O nepeMeHHoro. Ycuopus Komu-Pumana.

ComnpsbKeHHbIE TapMOHIYECKHE (YHKIIUH.

[lonsiTHE aHAMUTHYECKOW (YHKIMH KOMIUIEKCHOIO MEepeMEHHOTO B oOmacTi. HeoOXomuMble M OCTATOYHBIE YCIOBHS
AHATM TAYHOC TH.

I'eometpuueckuii CMbICI MOJTYJISl M apTyMEHTa MPOU3BOAHON (DYHKIIMH KOMIUIEKCHOTO MIEPEMEHHOTO.

[NonsiTHe MHTErpasa oT GyHKIMH KOMIUIEKCHOTO IEPEMEHHOI'0 U €r0 OCHOBHBIE CBOHCTBA. BhIUMCIIeHe HHTErpajoB.
HuTerpanbHas teopema Ko, MaTterpansHas Gopmyna Komm u ee cnenctus.

YucnoBbie U PYHKIMOHAIBHBIE PSIBI C KOMIUIEKC HBIMH WICHAMHU.

Crenennble psiapl. Teopema AGemns. Psin Teiinopa. Teopema o paznoxennn aHanuTidec Koil Gpyakimm B psaxn Tefinopa.

Panpr Jlopana, ompenenenue. Teopema JlopaHa o pa3joKeHMM aHaNUMTHUECKOW (YHKIMM B Konblie B psn. [lonstue
AHATUTHYECKOT O MPOIOJDKEHHUSL.

Oco0ble TOUKM W uX Kiaccupukamys. BerdeT QyHKIMH B M30JUPOBAHHONW 0c000il Touke. DOpMyInbl sl BBMUCIICHUS
BBIYETOB.

OcHoBHasl TeOpeMa O BbIUETax.

[IprMeHeHrEe BBIYETOB K BBIUKCIICHHUIO OTIPENIENIEHHBIX HHTEIPAIOB

OnepanuoHHbIii METO/
Jarite ompenencHue mnpeoOpazoanms Jlammaca. Kakas (QyHKIMS MOXKeT CIyXuTh opuruHajioM? UYTo Ha3bBaetcs
m3o0paxenneM QyHkmu 1o Jlammaccy?
Sarmmute Tabauiy n3o0pakeHni HanboJee YacTo MCTOB3YEMbIX 3JIEMEHTAPHBIX ()yHKITUA.
ChopMynmpyiite U 3anmIIATe CBOKCTBO JHHEHHOCTH. Kak OHO UCTIONB3YyeTCs [T HAXOXKICHHUS N300payKEHHS TI0 OPUTHHATY
1 Ha000poT?
Chopmynupyiite n 3anumute cBoicTBa AudQepeHmpoBanus 300pakeHnss U opuruHata. Kak OHM HCTIONB3YIOTCS IS
HaXOXJICHHUS N300pasKeHHs TI0 OPUTHHATY ¥ HA000POT?
Chopmynupylite u 3amMIIMTe CBOWCTBA WHTSIPUPOBAHUS W300paKeHWS W opuruHaiga. Kak OHM HUCTIONB3YIOTCS JUIS
HaX 0K JICHUS U300PaKEHUS 110 OPUTHHATTY M HA000pOT?
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IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

Chopmynupyiite u 3anmvimuTe CBOHCTBA 3ama3jblBaHUs M CMeENICHWS. Kak OHM HCTOJB3YIOTCS JUIS  HAXOXKJICHUSI
M300paKEHHS 110 OPUTHHATY U HA000pOT?

Jaiite monsitre cBeptku (pyHKimil. Kak 3anmcrBaercs n3obpakenue cBepTku? Kak MOXXHO MCTIONE30BaTh (OPMYITy CBEPTKH
JUTSL. HaXOXKJIEHHST 300paKEHHs 10 OPUTHHATY ¥ HA000pOT?

M3noxute cxeMy HaxOXJIEHHS] YaCTHOTO PElIeHNs! JINHEHHBIX TU(epeHIIaTbHBIX YPaBHEHHH ONepaliMOHHBIM METOIOM.
M3noxure cxemy HaxOXAEHHsS YacTHOTO PeEIleHHs CHCTeM JHMHEHWHbIX auddepeHumatbHbpIX ypaBHEHHH ONEpalMOHHBIM
METO/IOM.

Sarmmute U nosicaute Gopmyny Hroamens.

Tonsitne dyHkimii Xasucaiina (1) -Gynkums) u Jlupaxa (O -QyHkums).

5. MeTonunyecKue yKazanus 1o npouejaype ouneHuBaHUSs

O1ueHOYHBIC MePONPUATHS

IIpouenypa npoBeIeHusi OLEHOYHOT 0 MePONPUITHS M He00X OMMbIe MeTOIHYeCKHe YKa3aHHU s

1.

KonrponbHas pabora

B cemectpe cTyZeHTB BBIIOJTHSIOT 5 KOHIPOJBHBIX Pa0OT, CoOJiepKaHWE KOTOPHIX OXBAThIBAaCT BCE Pa3JIeibl
muciiHbL. - KakaoMy cTyneHTy Bblgaetcsi CBOM BapuaHT. KoHTposibHBIE pabOThI TMPOBOISTCS B Yachl
MPaKTUYECKUX 3aHITUNA. 3a KaXKIYI0 KOHTPOJIbHYIO pab0oTy MaKCHMAaJbHBIA Oalll Ompenelsercsi B COOTBETCTBUE C
PEUTHHI-IUIAHOM JTUC LIUILIUHBL.

KpnTepnn OLICHKH 3a/1aHMHA

Banel 3a KOHTPOJIBHYIO paboTy MOTYYal0TCsl YMHOKEHHEM MAaKCUMAIBHOTO Oalia, peaycMOTPEHHOTO 3a Hee B
COOTBETICTBHE C PEUTUHI- IUIAHOM, Ha JIOJII0 BEPHO BBIIOJHEHHBIX 3aJaHUMN.

N3

B cemectpe ctynenTs! BemonusitoT 5 W13 mo Bcem pazaenaM NporpaMMbl IUCLUIUIAHBL. Y KaXA0ro CTyIeHTa B
rpymme cBoi Bapuant /13, HoMep BapuaHTa COOTBEICTBYET NOPSAKOBOMY HOMEPY CTyIEHTA B CIIHCOYHOM COCTABE
IpYyIIIBL.

W13 pa3meleHsl B 3J€KIPOHHOM Kypce IO JIUCLUTUIHHE.

Pemmenune kaxxaoro 3a1aHusi 10JMKHO OBITH MOJPOOHBIM, C BKIIOUEHHEM MPOMEKYTOUHBIX PacdETOB, PacC YK ISHHUH,
THOSICHEHHH, C YKa3aHWEeM KCIIOJIb30BaHHBIX METOIOB U (opMyIl. 3aJaHNe BBICHUIAETCS OTEIbHBIM (hailiom,
ykasbiBaeTcss OGUO, rpynmna.
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Kpurtepun oneHuBaHus
3agaHue cUUTAETCS 3aUTeHHBIM, €CJIM BBITIOJHEHO 00Jiee MOJIOBUHBI 3aJaHHi
Ecnu 3amanue He 3auteHO, paboTa BO3BpAIacTes CTyJCHTY Ha JOpaboTKy.

CryneHTBl MOTYT MCTIPABJISATE HEBEPHO PELICHHBIC 3a/IaHUs U C1aBaTh HAa MOBTOPHYIO MpoBepKy. [Ipenonasatens
MOJKET yUeCTh UCTIPABIICHHUS U JOOABUTh OAJUIBI K MPEABLLY UM

TectupoBaHUE — HE3aBUC UM bBIT
koHTpoJb [JOKO

B cemectpe ctymeHTsl mpoxodsT nBa pyOexHsix TectipoBanusi (PT5 m PT6) Bo Bpemst xoH(epeHI-Heaenu B
CepearHe M KOHIE TEKYIIEro ceMecTpa CorjlacHo pacmucanuto. PyOexnoe tectupoBanue (PT) mpoBomurcs: B
KoMIbloTepHOM (hopme B ON-line peskume. TpomomkurensHOCT TecTHpoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUET
BPEMEHU HAauMHAETCS C MOMEHTAa BXoJa CTyleHTa B TecT. MHcTpykTaxk, NpeniiecTBYIOMUH Tec THPOBAHUIO, HE
BXOJUT B yKazaHHOe Bpemsl. CTyJeHT MOKET 3aKOHYMTh BBINOJIHEHUE TecTa 10 NCTeUeHHs O TBEAEHHOT'O BPEMEHH.
PT naueneHo Ha He3aBUCUMYIO OOBEKTUBHYIO OLICHKY 3HAHUH, YMEHHH W BIIaJCHUH, MOJyUYEHHBIX CTYACHTAMHU 3a
OTIpeIeNICHHbI I TPOMEXYTOK O0YUEHHSI.

Kaxiplif BapuaHT OMiieTa MOJACIUPYETCs KOMIBIOTEPOM TI0 33J[aHHBIM pa3feiaM XUMHH U cojaepxutr 20 3amaHuii.
CtyneHTBl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIICHHsS U TMOSCHEHWsI MpoBOJAT Ha Oymare. Ilo oxoHdaHwmm
TeCTUPOBAHMS TPETIOAABATENI0 BBHIJACTCS MaIpulla OTBETOB M CyMMapHbli pedmdHr 3a TecT. OOcyxkjaeHHe
PE3YJIBTATOB TEC THPOBAHKS MPOBOIUTCS HA KOHCYJIbTALI K.

Kpurepuu oueHKH 0THOTO 3aJaHMSI

® 33 K@KJO€ MPAaBUWIBHO BBIOJIHEHHOE 3a/IaHNE BHICTABIIAETCS | TeCTOBBIM Oas;
3a HEeNPaBWJIBHO BBITIOJHEHHOE WJIM HEBBINOJIHEHHOE 3a/laHue BhIcTaBisieTcs () Oamios;
JUIS 33JJaHUi C BHIOOPOM HECKOJIBKHMX IPAaBHIBHBIX OTBETOB, 33JaHUH HA COOTBETCTBME M YCTAHOBJICHHE
H0CJIE0BATEIbHOCTH TPEIYCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.
MakcuManbHBINA CyMMapHBIA TeCTOBBINA Oai 3a kaxaoe PT coctaBnser 15 6amios.
3a 2 negenu no PT cTyaeHTs! MOTYT O3HAKOMHTICS C JAEMOHCTPAIMOHHBIM BapUaHTOM Oujera, KOTOPBIA
pacmonaraetcst Ha caiite http://exam.tpu.ru B pasmene «MeponpusaTis», ¥ MOXET OBbITh BBIIOJHEH KaXKIbIM
CTyJICHTOM HEOTpaHUYEHHOE YHCIIO Pa3.
Mna cmyodenmos, ne npoweowux PT 6 nepuo0 npogedeHusi mecmuposanusi NO YEaAXdCUMENbHOU NPULUHE,
npedycCMoOmpena 803MONCHOCHb MECMUPOBAHUS 8 PE3ePEH bl OeH b, KOMOPbILL HA3H a4aemcs cpasy nocie KoHgepeny-
Heoe.



http://exam.tpu.ru/
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Ilpu pesynomame pybexcrnozco mecmuposanus 6 6ann08 u mernee, 00yUAIOUWUMCT NPEOOCMABIEMcs 8 NepUoo
mexyujeti npoMedx’CYmoyHot ammecmayuyl 803MONCHOCMb no8mopHo npotimu PT 6 pesepanbiil denb, coenaco8anmbvii
¢ biopo pacnucanuii TI1Y.

DK3aMeH

DK3aMeH OCYIIECTBIIETCS B COOTBETCTBUHU C [100:Ke HUEM O IPOBEIEHUN TEKYIIETO KOHTPOJIS U
npomesxyTod Hol arrectarmu TITY Ha sx3ameHe cTyneHTy BBIIAIOTCSI OWIETHI, BKIIIOYAOIINE TEOPETUUECKUES
BOIPOCHI M paKTHUeCKue 3a1anus. [Ipernonasatens, npoBepyB paboTy, B X0/€ YCTHOH OeceIbl CO CTyICHTOM MOXKET
3aJaBaTh BONPOCHI 10 caMOMy OMJIETy, a TAKXKE JOTOJIHUTENIbHBIE BONIPOCHI IO TEOPUH U MpakTuke. B utore ctyaeHt
HaOMpaeT UTOTOBBII OaslT 3a 3K3aMeH, MakcUManbHO 20 6aoB. OneHka 3a TUCIMILIAHY (OPMHUPYETCS KaK UTOTOBast
3a paboTy B ceMecTpe M SK3aMEH B COOTBETCTBUE C MPHHATOH MIKAJIO0H OLEHUBAHMS.

CryneHTsl, HE C/IaBILIKE 3K3aMEH B CECCHOHHBIN MEPUOA, MOT'YT IIEPECIaTh €r0 B IEPUObI JIMKBUIALINN
3a/10J>KEHHOCTEN B COOTBETCTBUE C JEHCTBYIOLIEH NPOLIEAYPOH.

B coorBetcrBuu ¢ npukazamu ot 25.07.2018 r. Ne58/onx OO0 yTBeprkIeHHH U BBEJICHUU B eiicTBUE
«CucTeMBbl OlICHUBa HUSI PE3YNIbTaTOB 00y4eHust B TOMCKOM MOJIMTEXHUIECKOM YHUBepcurete» u Ne59/ox
OO0 yTBepKIe€HUH U BBEJCHUU B JeHicTBUE HOBOU peaakiuu «llomoxke HUs 0 POBEICHUH TEKYIIETO
KOHTPOJISI ¥l TPOMEKyTOod HOM atTectaimu B TITY» sk3aMeH o ¢pu3uke mpoBOIUTCS B YCTHOH (hopMme.
CryzneHry BbljaeTCs SK3aMEHAIMOHHBI M OWIIET, COepXKAIIUi TEOPETUIECKUE BOTIPOCHI, KAUECTBEHHBIE U
KOJIMYECTBEHHbIE 3a1auu. Kaxxawiii Bompoc OwieTa ore HuBaThes 6amiom (Bcero 1o ousery 20 6aios).
DK3aMEH POXOIUT B YCTHOH (hopme.

CornacHo 1IKajbl Ol HUBAHUSI Pe3yJIbTaTOB

18-20 6ayu10B (OTJIMYHO) - BCECTOPOHHUE 3HAHMS, OTIMYHbIE YMEHHS U BJIAJICHHE OTIHITOM MPAKTHIECKOH JeATEBHOCTH,
HEOOX0IMMbIe pe3yIbTaThl 00ydeHHs chOpMUPOBAHBI;

14-17 6annoB (X0po11I0) - JOCTATOYHO MOJIHOE TIOHMMAHVE TPEMeTa, XOPOIIME 3HAHUS, YMEHUS U OMbIT NP aKTHI eCKOU
JeATeIIbHOCTH, HE00 X0 AMMBIE pe3yIbTaThl 00y4eHHS CH OPMUPOBAHBI,

11-13 6amnoB (ya0BIETBOPUTEIHHO) - TpHEMIIEMOE TIOHUMAHKE [PEMETA, YIO0BIETBOPUTEIbHBIE 3HAHMS, yMEHAS U
OTIBIT MPAKTHYECKO JIEATENBHOCTH, HEOOX0 TUMBIE PE3yTHTaThl 00y eHus ¢(POPMUPOBAHBL,

0-10 6an710B (HEYIOBJIETBOPUTEIbHO) - pe3y IbTATHI OOyUEHHS HE COOTBETCTBYIOT MUHMUMAIILHO JI0CTATOYHBIM
TpeOOBAHUSM .

Pe3ynbTaThl IPOMEkKyTOY HOM aTTecTamyu 0(QOPMIIIOTCS BEIOMOCTRIO M BHOCATCS B 3a4€THYIO KHIKKY
o0yyaromerocs.




