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1. Poan JUCHHUILINHBI «MaTemMaTuka 3» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBINTYCKHHUKA:

OnemeHt Cemectp Cocrapasiionme pe3yJbTaTOB 0CBOeHHS (1€CKPUNTOPbI KOMIIETEHIMH)
00pa3oBaTeIbH Kox
0if pOrpammel HaumenoBanue
(mucuumHa, KOMICTCHIUH KOMIIETEHIHH Kox HanmeHoBanue
MIPaKTHKA,
'MA)
YK(¥)-1.B1 Biiageer ONBITOM NPUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAyK U
MaTeMaTHUeCKUX METOJ0B U MoJeNled A pelieHus 3amad
TEOPETHYECKOTO U NMPHUKIAJHOTO XapaKkTepa
Crocoben OCYIICCTBIATE YK(¥)-1.V1 YMeeT pemars 3aa4i TEOPETHYECKOTO ¥ MPHUKIIAJHOTO XapaKTepa
MIOUCK, KPUTHIECKUH aHAIN3
YK(V)-1 Epm\:f:;:: HHS;L?;?EEE YK(V)-1.31 3HaeT 3aKOHbI €CTECTBEHHBIX HAYK U MaTEMaTHUYECKUE METO b
MOAXOA AN pemieHus TEOPETUYECKOT0 XapakTepa
MOCTaBJICHHBIX 3a]a4
3
Maremaruka 3
Brnageer MaTemaTMdecknM — ammapaToM — KOMIUIEKCHOTO U
CrocoGHOCTb YIHTHIBATE OIIEPaLlMOHHOT O HCYMCIICHUS, nuddepeHIraTbHBIMU
COBPEMEHHBIE TEHCHITHH OTIK(Y)-1.B3 YpaBHEHWSIMH M pAZaMd JUId TIPOBEJACHHUA TEOPETHYECKOIO
PA3BUTHS TEXHUKH 1 HCCIIEN0BaHA M MOJETHPOBAHMA (U3MUECKUX M XUMHYECKHX
TeXHOJIOIHI B O6IacTH MPOLIECCOB U SIBJICHUH, a TaKXKe, JUIsl pelIeHHs TPO(peCcCHOHATBHBIX
obecrieueHus TeXHOCHEpHOit sajiad
OTTK(Y)-1 gzidc;naCHocm,v
PHTCIILHON 1 YMeeT pemath 0OBIKHOBEHHBIE AU(PepeHIINATbHBIC YPAaBHEHUS U
BEIHCITUTENEHON TCXHHKH, OIIK(Y)-1.V3 HX CHUCTEMBI, IPUMEHATH alnapaT rapMOHHYECKOTI0 U
HHq)OpMaHI:IOHHHX . KOMIUIEKCHOTO aHaJI3a NPH PENICHUH CTaHAapTHBIX 3a/1a4
TEXHOJIOTUH B CBOEH
npoQeCCHOHATBHOM
JeSITeTbHOCTH 3HaeT OCHOBHbIE ONPEJENCHNS U MOHATUS TEOPUU
OIIK(Y)-1.33 i depeHnaNbHBIX YpaBHEHUH, pAI0B, QYHKIIMH KOMIUIEKCHOTO
HNEPEMEHHOI0 U ONEPalMOHHOTO UCUUCICHHUS

2. IMoka3zaTesu U MeTOALI OLICHUBAHUSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILIHHE

Kon

HaumeHoBanmne

KOHTPOJIMPYeMOoi
KOMIeTeHIHH
(111 ee yacTH)

Kox

HaumeHoBaHue pa3jesa JuCHMIITHHBI

MeToabl OLIEHHBAHUS
(OLeHOYHBbIE MePONPHUSATHS)




PJ1 Brnaneer 1. O6biKHOBEHHBIE TU(dEepeHITnATBHBIC KonTponbsHas
METOAAMH PEIICHHs OOBIKHOBEHHBIX AU ((epeHInaIbHBIX YPaBHEHHUS IIEPBOTO HOPSIKA pabota
ypaBHEHHIT 1-ro ¥ BBICHIETO NOPSIIKOB U CHCTEM
I EPCHIMATHHbIX YpaBHEHIIiL 2. O0ObIkHOBeHHBIE AU hepeHnanIbLHbIe nJ13.

METOJaMM HCCIE0BAHUSA CXOJUMOCTH pAZOB, Pa3JIOKEHHS YPaBHCHHUA BBICIINX MOPAIKOB U CUCTCMBbI TeCTHPOBaHIiI’e -
(GyHKOUH B CTETEHHBIE ¥ TPUTOHOMETPHYECKHE  PSIbI, OOBIKHOBEHHBIX I[I/I(b(i)epeHHI/IaJ'IBHI)IX HC3aBUCHMBIN
MeToaMu T PepeHINATEHOTO M HHTETPATFHOTO WCUHCICHUS ypaBHeHI/Iﬁ KOHTPOJIb ]_[OKO
(GYHKIMHA ~ KOMIUIEKCHOTO  TEPEMEHHOTO;  OCHOBHBIMU 3. UncIioBbie pAbl
MPUIOKEHUSIMA TEOPHH BBHIYETOB; METOJAMU ONEPALUOHHOTO VK(Y)-1
OIK(Y)-1 4. OyHKIIMOHAJIbHBIE PSI/IbI
UCUKCIICHUS] PELICHUS OOBIKHOBEHHBIX AU (epEHIMATLHEIX ) 5 p 4
7 . PAaapl Dypbe

YpaBHECHUHN U UX CUCTEM

7. Psiipl B KOMILUTEKCHOM 00J1acTH

8. Teopws BBIUETOB U €€ MPHIIOKEHUS

9.I1peobpazopanue Jlamaca. OnepariOHHBII

MeToJ| peteHus nuddepeHInaIbHbIX

yYpaBHEHUH

PI12 Ymeer 1. O6bikHOBEHHBIE U dHepeHIaTbHbIE Konrtponbnas

OHE)E(?,;[GHS[TB THII, HAXOIUTh o(imee W HacTHOE  pemene ypaBHEHHs [IEPBOTO NIOPSIKA paGora
U pepeHIraNbHBIX ABHEHMII W CHCTEM  JIMHEHHBIX
?[mbq)egenfmanbﬂmx ypypaBHeHHﬁ c [OCTOSHHBIMU 2. O6pikHOBeHHbIE MG hepeHInanbHbLe W3,
K03 (dUIHEHTaMK; MCCIEN0BaTh HA CXOAMMOCTb YHCIOBBIE YPaBHCHHUA BBICIIAX MOPAIKOB U CUCTCMbI TeCTHPOBaHI/\I’e -
PSZIBI; HAXOAUTH WHTEPBAIBI CXOJUMOCTH CTENEHHBIX DPSJIOB; O0OBIKHOBEHHBIX AU(dHepeHITnaTbHBIX HE3aBUCUMBIN
pasnarate QyHkimu B psin Teisiopa u Dypbe; BBIIOIHATH ypaBHeHI/Iﬁ KOHTpPOJIb IOKO
}:[el(/lI)C;BI/Iﬂ C KOMIIJICKCHBIMHA ‘-II/ICJ;IbaMI/I u q)yHKHI/IHMI/I; YK v L 3 qI/ICJ‘IOBBIG pHHI)I
n CpCHUIUPOBATH U UHTCIPUPOBATH HKIIMH KOMIIJICKCHOI'O -
A periip TP HIH . ) 4. OYHKIIMOHAIBHBIC PSIJIBI
NepeMeHHOro; pasiarath GyHKuuu B psg JlopaHa; npuUMeHSTh OIIK(Y)-1
TEOPHMIO BBIYETOB JUIS HAXOMKICHHS MHTEIPAJOB; HAXOIUTh 5. Psier @ypobe
U300paXkeHKe 110 OPUTHHAJTY U OPMTHHAI 10 H300PaKEHHUIO; 7. Pspl B KOMIUIEKCHOM 00J1acTH
pewats 3amaay Koum ms nuddepeHnuanbHeX ypaBHEHUH U 8. Teopust BBIYETOB M €€ IPHUIIOKEHHS
CHCTEM C TIOMOIILIO OTEPAIUOHHOTO HCUUCIEHUSI 9.IpeoGpasosanue Jlaraca. OnepanuoHHbI
MeToJ1 peieHus AU pepeHnanbHbIX
ypaBHEHUH

PJI3 3Haer 1. O6pIKkHOBEHHBIEC U] epeHITnaTbHbIE KonTponsHast
KJ1acCH(UKAIIIO Jllfl(i)q()b;peHuHanLme YPaBHEHMUi, OCHOBHbIC VK(Y)-1 YpaBHEHHS IIEPBOTO [OPS/IKA pabora
METOAbI PCIICHUSA U CPCHIIMAJIBHBIX ABHCHHHN IICPBOTO U

AL P A PEHIL yp p g OTIK(VY)-1 2. O6pIKkHOBEHHBIE MU (D PepeHITHATbHBIC HJ13.
BBICILIMX MOPSIIKOB H CHCTeM U hepeHIMaNTbHBIX yPaBHEHHUIA; T
OCHOBHBIE TIOHATHS TEOPUM YHCIOBHIX M (DYHKIMOHAIBHBIX YpaBHCHUA BBICIINX ITOPAIKOB U CUCTCMBI C€CTUPOBAHUC —




psanos; psanel  Teitnopa,
KOMILUTEKCHBIX ~YHCE,
MEPEMEHHOTO M HUX

MHTEIPHPOBaHUE  (QYHKIMH  KOMIUIEKCHOTO — IEPEMEHHOTO;

noustuss psga JlopaHa, ocoObIX TOYeK, BHIYETOB; IOHATHE 4. OYHKIHOHAIBHBIE PAJIBI
npeobpasopanus Jlanaca 1 ero OCHOBHbIE CBOMCTBA; OCHOBHBIE 5. Psaap1 @ypee

NIPUIIOKEHUS ONIEPALIMOHHOTO UCUHCIICHUS 7. Paapl B KOMILUIEKCHOM 001aCTH

Maknopena, ~®ypbe; MOHATHA 0OBIKHOBEHHBIX Ar(depeHITnaTbHbIX HE3aBUCHUMBIN

OCHOBHBIX (GYHKIHI  KOMIUIEKCHOTO ypaBHEHHi KOHTpOIb LIOKO
cBoiicTBa; muddepeHnupoBaHNEe WU

3. HucnoBblie psiibl

8. Teopus BbIUETOB U €€ MPUIIOKECHUS
9.Ilpeo6pazoBanue Jlamnaca. OnepariOHHBIH
MeTo[ peteHus nuddepeHInantbHbIX
YpaBHEHUH

3. HIkaja oueHUBAHUSA
ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PErJIAMEHTUPYETCSl OTAEIbHBIM JIOKAJIbHBIM HOPMATHBHBIM AKTOM —
«Cucrema olleHMBaHMsI pe3yJIbTaTOB 00yueHHUs: B TOMCKOM mojauTexHu4deckoM yHuBepcuteTe (CucreMa OlleHHBaHUA)» (B ACHCTBYIOLIEH peaakium).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLICHWBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHKa (TpaAMLMOHHAS M JIMTEpHas) MO BHUJAAM
yueOHor pnestenbHOCTH (M3yuenue aucuumimH, YWPC, HUPC, kypcoBoe mpoekTupoBaHUE, MPAKTUKH) OMPEAENseTCS CyMMOH OalljloB TIO
pe3yabTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBas peUTHHIoBast olleHKa - MakcuMyM 100 GaioB).

PacnipeniesieHrie  OCHOBHBIX M JIOMOJHUTEIBHBIX Oa/ZIOB 3a OLIEHOYHBIE MEPOINPHUSATHS TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOM aTTecTaluu
YCTaHABIIMBAETCS KAJIEHJaPHBIM PEUTUHI-IUNIAHOM JUCLIUIUINHBI.

PCKOMGHHyeMaH mKaJjia Jjs OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUs CooTBeTCTBHE
” OnpenesieHne OLeHKH
3aaHust Tpa}ll/ll.ll/ll)l-lﬂ()l/l OLICHKE
90%+100% «OTIMIHOY OTnMyHOE NOHMMAHKE MIPEIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIE YMEHUS U BJIAJIEHUE ONBITOM INPAKTHYECKOH 1E€STENbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(HOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJUYECTBOM 0AJIIOB, OJIM3KUM K MAKCHMAIBHOMY
70% - 89% «Xopoio» JlocTaTovHO MOJTHOE MIOHMMAaHUE MPEIMETa, XOPOIIHE 3HAHKSI, YMEHUS U OIBIT IPAKTUYCCKON eI TEITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIEHBIM KOJUYECTBOM OaJlioB
55% - 69% «Y IOBIL» [Tpuemiemoe MoOHNMaHKUE PEAMETA, YIOBIECTBOPUTEIBHBIC 3HAHUS, YMEHUS H OTIBIT IPAKTUIECKOH JesITeIbHOCTH, HEOOXOANMBIE PE3YyIbTaThI
00y4eHus chopMHUPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIHHBIM KOJIMYECTBOM OaJIJIOB
0% - 54% «Heynosiu.» PesynbpTarhl 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSIM
[IIxana 115 OLIEHOYHBIX MEPONPHUITHI dK3aMEHA
% BBINOJHEHUS JK3ameH, CooTBeTcTBHE

3aJ]aHUil IK3aMeHa

a1 TPaJULHOHHON OLEHKe

OnpenesieHne OLEeHKH




90%+100% 18 +20 «OTnuYHO» OTau4HOE MOHUMAaHKE MPEIMETa, BCECTOPOHHHE 3HAHUS, OTJIMYHBIC YMECHUS U BJIQJICHUE OIMBITOM MPAKTHYCCKOHN JACATEIHHOCTH
& & b
HEO0XOIUMBIC PE3yNbTaThl 00yUeHUs C(HOPMUPOBAHBI, UX KAYECTBO OIICHECHO KOJUYCCTBOM 0AJIOB, OJM3KUM K MAKCHMATBHOMY
70% - 89% 1417 «Xoporioy OCTaTOYHO MOJHOE TOHUMAaHHUE TPeAMETa, XOPOIIUE 3HAHUS, YMEHHUS M OIBIT MPAKTHYECKOM IeATEIHbHOCTH, HEOOXO0IUMBbIE
2 & &
pe3yabTaThl 00yueHHs CHOPMHUPOBAHBI, KAYSCTBO HU OJHOTO M3 HUX HE OIICHCHO MHHUMAJIBHBIM KOJIMYECTBOM 0aJlIOB
55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHUS U OIIBIT IPAKTHIECKON AeITENbHOCTH, HEOOXOANMBIC
[pe3yIbTaThl 00yYeHHS C(HOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OIIEHEHO MHHUMAIIEHBIM KOJTMYECTBOM OaiioB
0% - 54% 0+10 «Heymosi.» PesynbraTel 00y4eHus He COOTBETCTBYIOT MHHUMAIIFHO JOCTATOYHBIM TPEOOBAHUIM
4. TlepeyeHb TUNOBBIX 3a1aHUI
OuenoyHble IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM
MepOnpUATHS
1. KoHTpoisbH
as pabota
BapuaHTt N2 1

KoHTponbHasa paboTa no teme «AunddepeHymanbHbie ypaBHeHUA 1 —ro nopagKa»
1. Onpeaenutb TMN U HaUTK o6 Me peLleHUsA JaHHbIX YPAaBHEHWIA:

1. (y+ylnhx)dx— (x—xy)dy =0.

2 Y+ 2X y= 2x2
1+ x2 1+ x2
2
3 (Y2 + 2 )dx+ (x4y =X )dy = 0.
y? y

2. HaiiTi yacTHbIe pelleHus] YPaBHEHUIi:
4, xy'-y=xtg Y .y =1.
X

5. eYdx=(y-xe¥)dy, y(-1)=0.

KoHTponbHas pabota no teme «AuddepeHymnanbHbie ypaBHeHUA BbiCLLIEro NopsaaKa u cuctembol JY»




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

I) OnpeaenuTb TMN U HAUTK 06LMeE peLeHNa AAHHbIX YPaBHEHUN:

1) y'=y+x

4 ’ eX
2) Y'-2y'+y=—.
X

1) Pemursh 3anauy Komm:
) wW+(y)’=0. y®=1y@-=1

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

3) ddt x(0) =1; y(0) = -1.

YucuaoBble 1 QYHKIMOHAJIbHbIC PAJIbI

I HccnenoBaTh Ha CXOOUMOCTh PAABI:

® ® 2 © nl |
N S SN IR Y. TGRE
man+l-cos’na  pa(n+2)23" 1 (2n)!
0 _ n o (_1\Nn4
42( n 1) , 52&
1\ 3N +2 A1 n°+5

. Haiitu HHTCPBAJI CXOAUMOCTH psAaa, UCCICHOBATH pAA HAa KOHIIAX MHTCPBAJIA:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1)y=

3

VI.

VII.

VI

) Y=

(0. 1)” o Z 3" (n+3)
) Z ) nzl (x+5)"

Paznoxwuts B psaa Teiinopa, B OKPECTHOCTH TOUKH Xo, GpyHKIHIO F(X):
Inx, Xp=L1 2) y=x2-sin5x, Xg=0

Xy =0, 4) y= Xp = -1.

N
A

1+ x—12%2

KontpoabsHnast padora Ne3 no teMe « PyHKIUHM KOMILJIEKCHOTO IlepeMEHHOI0»
BAPHUAHT Nel

a) HaiiTu Bce 3HAYCHUS KOPHS: 3\/ —2 . Pe3ynbrar BHIMMCIICHUM IPEACTABUTE B aredbpandeckoil popme.

0) IlpencraButh B anredpaudeckoii popme: (—1— i)4i

a) Haiitn K03 duuMEHT pacTsHKeHus 1 yroil oBOpoTa B Touke Zg =1—i mpu orobpaxkennn o = z

0) IIpoBepuTh QYHKIHIO HA AHATUTHYHOCTD: () = (Z*)2

Haiitn anammruueckyro dyrkmuro  f(z) =U +1V  mo mssecrHoit  jeiictBurensHoil wactn u 3Hadenmo f(Z;):

U(x,y)=x3-3xy?* f(i)=-

BoruricnuTs nHTETpa: sz Imzdz, rpe L - OTPE30K MPIMOM OT TOUKH Z; = 0, 1o Touku Z, = 1-2i.
L

dz .
Beraucnuth HHTErpa: .[ 3 roe L Z|Z - 2I| =1

i 2°(z-2i)*°




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

Konmponsnasa paboma Ne3 no meme «Komnnexcuwie paovt. Boiuemoiy

BAPHUAHT Nel

YA
(z-1)(z% +2z-3)
© cos(in) e (z+i+1)"

2. HaiitTi 1 mocTpouTh 001aCTh CXOJUMOCTH Psiia: 2 ;

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

1. Pasznoxuts GpyHKINIO f ( z ) = B psn Jlopana ¢ uentpom B Z() = 1 & xonbue | z-1 |> 4.

3. Brruucnuth CJICAYIONUE UHTCTPAJIbL:
o0

zdz exp(1/z)+1 COS zzxdx
A) § — 5 B)J dz C)I

2 2
z-2-4€" +€ I2j-2 z o XS +4X+5

KonTposabHas padora Ne3 no teme «OnepanoHHoe HCHUCTIEHHUE.)
BAPHUAHT Nel

1. Peumrs muddepennmanshoe ypapuenne  X'+3X = ™ , €CIn X(O) =0.

2. C momompro GopMyisl J[roaMerns HATH pelieHue YpaBHEHHS
x''=arctgt,

YAOBJICTBOPAIONICEC HAYaJIbHBIM YCJIOBUSAM X(O) - XI(O) - O
X'+4y +2x =4t +1;

3. Pewuts cucremy ypaBHEHHH 3, X(O) = y(O) =0.
y+X—y = Et




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

W33

IIpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUMH.




OneHovHsbIe IIpuMepb! THNOBBIX KOHTPOILHBIX 3aJaHUIT
MepONpPHUSTHS

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. HaiiTu ofiuue peiiedns ypasHeHU NepBoro nopijika

VY 1
Ny-fo_—
)y r  sin(y/z)
2) o +ycosz = cosx.
3) yty=zy.
— dr
0 € tiy_l_ -[9
T cos®y .
5) (32 4 6ay?) dr + (6z%y + 47 ) dy = 0.
6) Ayt +dy—z)y =L

=1

2. HaiiTn uacTHEle pelieHis YpaBHeHUH

1) ViF+ lde =z ydy, y(l)=0.
2} (z—y)de 4 (z4+y)dy =10, y(l)=1.
3) oy — 2y =2t yil)=10.
4) ¥ tey=(1+z)e o, yl0) = 1.

3. Haiiru pewtenns ypapsenuil Bricllero nopgixa

; (0) =0
1 2-'-'-“="2—1. 2.|.l= (] y'. 1
)2zyy' =y =y gy
3) ¢ cos’z = 1. ) o' +4 = cosz.
5) rJ+_ _2+CUS“$ ﬁ]l l.'_l_.;l!_l_ _7+ ]'
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*
)2t " + oy +y =0, 12) 2* " — 6y = 12Inz.

13) &+ 2 + 5z = —8¢ ' sin24, w0} =12, z(0) =6
14} & — 62 + 25z = Osindt — 2 cos 41, (0} =2, &(0)= -2

4. HaiiTun pelenis JTuHeHHEX cHcTeM

i=—8r+dy ]i=[im+5y z(0) =10
1){'=3w—4y ' 2

|g=—c+2 " 20]=1

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




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1. UccnenoBaTh Ha CXOMUMOCTH 3HAKOIIOJIOKUTEIHHBIC pAIbL:

x  (2n-1) > 5 3
e 2) Yt
no(5n% +1)-Jn )Elg 2n+7
(n') w[n—ljn 1
4 .=
)Z )nZ:]1 . o
2. I/ICCJ'IC,Z[OBaTB Ha CXOIUMOCTH 3Ha1<oqepe;[y101uﬂec;1 pSI)IBII
3n 2 5n2 +3n—1
1) z< IS g z( yn 20_n=2
n° +4
6" (n? -1
3) Y- 1)”¥ 1) z( 1)|2n( ]
n=1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

2 3Yn+2 n -~ n.~2n N
) SIF20 8" 2) 3 (1) "n2?x
n=1 n+1 n=1

4. Paznoxurts B psig Teitnopa 1o crenensm (X —Xg) dyHkuuu:

1) y:%, Xg = —2 2) y=(1+x)e?, x,=0
X*+4xX+7
arctgx3 3
3) y= = Xo =0, 4) y=In(x+2)" xg=1.
X

5. Mcnonp3ys pasnokeHre TMOIBIHTErPaTbHON (YHKIIMH B CTENICHHOW PSIJl, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

1/8 1
1 | 1—x3 dx 2) fsinxsdx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

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

BrimonHuTh ACHcTBUS B anreOpandeckoi dhopme:
4
1) 321+522, 2) 111y, 3) —.
3
2. JlaHel yncna 7 = 3\/§+3i, Z, =-1+4i, 23=2-4i.

[TocTpouTh umciia HAa KOMIUICKCHOW IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUECKYIO M IIOKA3aTEeNbHYI0 (GopMmy
3anucy. BhIMOJHUTH yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHOM (opme, pe3ynbTaThl IPEJICTaBUTh B alreOpanyeckoil U B
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MoKasareiabHou hopme.
6 Zy9-17
D ()° 2)3n, 3 22
Zy + Z3
3. Manbl uncna 2y = —-1—1, 2, =2+3i.

Bbruncnnth 3HaueHUS (PYyHKITHIA:

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

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

Cc :
1) |z|=—— — 2) |z|=Csin(arg z).

5. Haiitu Moaynb u aprymMeHT npou3BoHoN ¢pyHkuuun W = f (Z) B TOYKEe Z = Z:

f(z)=(1+4i)e™,  z5=1+i

6. BeaucinuThb HHTETpaJIbI.

1) L:! |z|=/3, Rez>0 ;
({)*f { }

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

7. BeIMUCINTB, UCTIONB3Ys MHTETpalibHYIO hopmyy Koru:




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MEpPONpPUATHS
1) |z|=0,5;

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

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

pdl _ ebt
1) (1) =cost. 2) 1)=—
2. Haiitn opuruHaimsl GyHKIUN 110 33JaHHBIM U300 PaKCHUSM:
1 p2
DFEP)=—F— ) F(P) =
(P+1)*(p+3) (p*+4)(p +9)
3. Haiitu pemienue 3aiaun Ko onepaimoHHbIM METOAOM:
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. Peminth ypaBHEHUS, UCNOIB3Ys 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 perenue cuctem omnepannoHHBIM METOIOM:

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




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs
TectupoBa | Bompocsr:
HHE — 1. /laHBI KOMIUICKCHBIC YHCIIa
HC3aBUCHM | 7, =1+2iu z,=3i
BIN - —
KOHTPOITE (3mechb Z; U Z, - KOMIUIEKCHO COIPSKEHHBIE YNCIIA)
[IOKO YcTaHOBUTE COOTBETCTBHE
(PT5 u JISVICTBUE HAJl YUCIIAMM:
PT6) 1. 2z,+3z,
2. 7,-7,
3. 72,
4, 5.2
Zl
5. (1)
pe3yibTaT AEUCTBUSA HAJ YACIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4, —6-3i
5. 6+3i

2. I[aHLI KOMIIJICKCHBIC HHCJIa
iz
_ 4

7, =2¢
.57

z,=7e °
a) [maBHO€ 3HaYEHKE apryMeHTa IpOU3BeeHUs Z1 * Zyp PaBHO

Z

0) [MaBHOE 3HAYCHHUE apryMEHTa OTHOILIEHHS — PaBHO
z
2

(OTBeTHI 1aTh B Tpajycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA

1. 2exp 1+i%)

2. 2exp 1+i2?ﬁj

3. 2ex 1—i£j
P 6

4, 2exp 1+i£j
3

SAREEE A A

3HaueHHe GPyHKINUU

. e(1++/30)

e(i —+/3)
e(\/3-i-1)
e(v3-i)

4.

Haiitn k03 QUIMEHT pacTsKEHHs ¥ YToJl MOBOpoTa B Touke Zg = |

nipu otobpaxkenn | (Z) = Z4 +Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaAPATHBIX OKPYTIATH A0

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'pagycax

Bsectu nBa uncia
k =
a —=

5.

BbruucinTh HHTErpan J (Rez+Jmz)dz (L)-

(L) npsMmas JUHUS
, TIIe p 5

z,=0
COOMHAIOIIAA TOYKH u

z,=1+2i

Bsectn JBa 4YHClia
X =
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OTBeT MOJIy4YHTh B BUJIE KOMIUIEKCHOTO uncia X + 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH

4/9,-712
6.
Breraucnuts HUHTErpajl, UCIOJb3Yyd (bOpMyHy Komm 1. —xl/2
d Z 2. -1
f > 3. 7l2
|Z+2i|=22 +4 4, —7Zi/2
' 5. -1/2
KOHTyp O6XOI[I/ITC}I B ITOJIOKUTCIIbHOM HaIlPpaBJICHUH.

7

BeiGepute Bce hyHKIMH, KOTOPbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU A —

m O Oom
QO
=
(@)
—+
Q
—

m
|
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YcTaHOBUTE COOTBETCTBUE OPUTHMHAIIOB U 2 4 p
M300paKEHUI 1. F ( p) = + 5
p+3 p°+4
A f(t)=2e" +4cos2t 2 8
B. f(t)=3e" +4sin2t p+3 p° -4
c. f(t)=2e"% +4sh2t 3 E(p)=_ 2 4p
3t : ( p) A 3 )
D. f(t) =4e™ —4ch2t P p° -4
3 8
4. F(p)= +—
p-3 p°+4
9.
BeiOepute YCIIOBHO  CXOASAIIMHCS SN, HCIONB3yS TPU3HAK © (_1)n+1 n2
JleiiGuuma 1.
n=1 (3n + 2)2
2 %O: ( 1)n+l n
. n=1 (n +1)|
3 %O: ( 1)n+l n
C D1 3n+2
4 00 (_1)n+1
S a1 3n+2

10.
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:# 1. f(x):lx——x2+—x3+
Pa3noxuth QyHKIHIO (1 n X) (X B 2) B sl 2
L1 3k 0
MakiopeHa. 2. f(x)= +4X+8X +16X +
11 3, 3
X)=——+=X——X +—x*+
3. f(x) >+ ;
11,
Nurepsain (1;3) sBasieTcst HHTEPBAIOM CXOAUMOCTH PSIOB 0 o
1. Y. n(x-2)
n=1
0 X_2 n
n=1 N
2 (x=3)"
n=1 N
4. > (x+1)"
n=1

12.Ycra”HOoBUTE COOTBETCTBUE

(byHKUIUS CYILIECTBEHHO 0c00asi TOUKa

z

&
2*(1-12)°

z=00

f(2)=
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(1+zj
In| =——
f(z)=—t/ 2=0

z=-4i

13

1

@Oynakuuo W = — pasiioxKmwii B OKPECTHOCTH TOUYKHU Zg= —i B CTEIICHHOM psiz

a,+a(z+i)+a,(z+i)* +a,(z+i)’ +...

VYkaxute ko3)PULIHUESHTBI Pa3IoKSHUS 8o, 81; do; a3
(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT

MHHUMBIH, |— IEPBBIi MHOKHTEJD)

=
ar=
dz=

14.

16.Pemmts 3amauy Ko oneparuoHHbIM

2( _3 t
METOIOM x(t) = 5 (e t _1)_

3t OTBeT:

X"+3x'=e"7, x(0)=0, x'(0)=-1

L

3

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

iy
. n=1 n+2
X 1

2 n%l%'\/n+2

> 1

3. 3

n:1(n2 +3)-vn+2
4 1

n=13N+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI>I6paTI) YpaBHCHUA, JOITYCKAIOMIME IMOHMXKXCHHUE ITOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y)y'=py-p

Lo, 2,
y +1_y(y) =0

2. 2yy"-2yy'Iny =(y)’

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

4. y"sin* x =sin2x

>y 25y =

sin®5x

17. Yacrroe pemenue y * HEOJHOPOJHOIO JMHEHHOTO
ypaBHEHHS
y'-3y'+2y = x-e*

HUMECT BHU

P w bR

y* = (Ax +B)-eX - x°
y*=(Ax+B)-e*-x
y* = (AX + B)-e2X - x?
y* = Ax.e*
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OK3aMeH

=

IIpuMmepsl 3a1aHUil HA DK3aMEH

DK3aMeHAIMOHHBIN Oumiaer 1
Cemectp 3

Creniennble paasl. Teopema Abens.HaxoxieHre HHTEpBaia CXOAMMOCTH CTETIEHHOTO Psiia.
[IpeobpaszoBanue Jlammaca. Opurunans! 1 n300paxkeHus. OCHOBHBIE CBOWCTBA OMEPAITMOHHOTO METOA

Pemuts 3amauy Komu y'— Y_ ax*, y(1) =1
X

L+x)y"+y'=0

Pemute ypaBHEeHHE

0
y n 1
HccnegoBaTh Ha CXOAUMOCTh YHCIOBOM paa Z (—1)

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

o0 9n
OrpeenuTh HHTEPBAN CXOMMOCTH dyHKIMOHANbHOTO pima Y (—1)" —

n=1 5 . (X - 2)
Paznoxwuts B pan Jlopana ¢pyHkimio f (Z) = (Z — 3)2 e
Beruucnurs In(—\/§ + i)2

Haiitu ko3¢ ¢dunmenT pacTsokeHHs IUIOCKOCTH Z = x+iy B TOYKe [, = 2i—3 opu  OTOOpaXKEHUU

f(2) = (7Ti+2)Ih(2)

yA
10 CTCICHSIM
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. . _ 22+3i
8. Haiitu yron noBopora miockoctd Z = X+ 1Yy B touke Zy =1 mpu oroOpaxennn f(z) = Y
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z—1|<3, |z+1]21, 5z/6<argz<5xz/A4.
eiz
10. BpIuMCcIuTH UHTETPAT qg —3dZ
i35 (Z+7)

11. Haiit n300paxenue 1 GpyHKIUK f(t)=t-ch3t-sin2t

TeopeTnyeckne BOIPOCH! JUII HOATOTOBKH K DK3aMEHY

JAudpdepeHunaibHbie ypaBHEHUA U CHCTEMBbI

Kakune oObikHOBeHHBIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3leN¢HHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakue oObikHOBeHHbIE auddepeHianbiple ypaBHEHUS] IEPBOTO TMOpsAKAa Ha3bIBAlOTCA OAHOpoAHBIMH? Kak oHuM
permaroTcs?

Kakune oOvikHOBeHHBIE A depeHnanbHple ypaBHEHHS IEPBOT0O MOPSIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciiTe MeTobl
peleHus

Kak pemaercst ypapuenue bepuymnu?

Kakue oObIkHOBeHHBIE UG depeHInanbHble YpPaBHEHUs IE€PBOTO MOPsAAKA HA3bIBAIOTCS YPABHEHHSIMU B IIOJIHBIX
muddepennnanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s oObIKHOBEHHBIX AuGdepeHIHaIbHBIX ypaBHEHHH BhicIMX mnopsiakoB? Korma ona mmeer
€IMHCTBEHHOE perieHue?

[lepeunciaure OCHOBHBIE THIBI OOBIKHOBEHHBIX JH(pQepeHINATBHBIX YPaBHEHUH BBICIIMX TOPSIIKOB, JIOIYCKAOIIUX
MOHW)KEHUE MOPSIKA.

Haiite ompenenenue nuHeHHOro nuddepeHnnaNnbHbIe ypaBHEHUS n - To mopsnaka. Ilepedncinte OCHOBHBIE CBOMCTBa
YaCcTHBIX PELICHUH OAHOPOJHOTO YPaBHEHHSI.

ChopmynupyiiTe TEOpeMbl O BpOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AudepeHnalbHbIe YPaBHEHHS

B uem coctour meron Jlarpamka OTBICKaHMS YaCTHOTO pEIICHUS HEOAHOPOIHOTO JHHEHHOro IudQepeHunaibsHbe
ypaBHEHU:?

Cxema moctpoeHust (GpyHIaMEHTAIFHON CHCTEMBI PEIICHHH OJHOPOJHOTO JHHEHHOTrOo An(QepeHranbHble YPaBHEHUS C
MMOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
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Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX u((EepeHIHaNbHBIX YPaBHEHWH N-TO  TOPSIKA.
Chopmymmpyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI MUCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTHICKAHHs OOILEro PeuIeHUs] CUCTEMBI
JIUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUN C TIOCTOSHHBIMH KO3 (HUIIHEHTaMU.

YucioBble 1 PyHKUMOHAIBbHBIE psiabl. Psinbl @ypbe
[NonsiTre YnCI0BOTO psifa, ero cyMMbl. Heo0X0aMMBIH TPU3HAK CXOJAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak /l'amambepa. [l Kakux BHIIOB YUCIIOBBIX PsZ0B OH 3 dekTuBeH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpuznak JleiOHMIIa CXOAUMOCTH 3HaKOYEpemyromuXcs paaoB. Kak MpoBoAUTCS OLEHKA CyMMBI W OCTaTKa Takoro psjaa?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[TonsTe (DyHKIMOHAIBHOTO psijfa M O0JAcTH €ro cxoauMocTu. PaBHomepnas u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEeHHOro psaa. CrocoObl HAX0XKACHHUS HHTEPBAIOB CXOJUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa JUisi HEKOTOPBIX OJIEMEHTAPHBIX (YHKIUA, WHTEPBaJbl UX CXOJUMOCTH. Vcronb3oBaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPHUOIMKEHHBIX BBIYHCIICHHSX.
[lonsaTne Tpuronomerpuueckoro psaa. ®opmynsl Oypre a1 HaxoxaeHUs K03 dumenToB psaaa (GyHKIUS HepruognYecKas
W 3ananHas Ha uHTepBane [—7T; 7T] ).

Teopema [lupuxie o0 ycioBusax pasznoxxeHus GyHKuuu B psig Oypee.
Dopmynel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.

Dopmyiel Dypbe 1St citydas pasiokeHus QyHKIHMHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—|; |] .
Pasnoxenue B psn @ypre HENEpHOINUECKUX (YHKIHH.

KommiekcHbie ynciaa u gyaknuu. Teopus BbIueToB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.

Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCA PaBHBIMH, KOMIIIEKCHO -
COTPSKCHHBIMU?

Apudmernueckue IeHCTBHUS HaJl KOMITIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpanveckoit popme.

I'eomeTpruyeckoe mpeacTaBieHNe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIyllb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHOW (opmbl 3ammcu
KOMITJIEKCHOTO YHcia K APYrou.

Bo3sBenenue B cTeneHb U W3BIeUYEHUE KOPHS U3 KOMIUIEKCHOTO yrcna. Gopmynsr Myaspa.

[onsiTre pyHKIIMHM KOMIUIEKCHOTO TepeMeHHOTO. [Ipenen n HenmpephIBHOCTE (hyHKITHH.

[loxazaTenpHas, norapudmuydeckasi, TPUTOHOMETPUIECKHE, THIIEPOOINIecKie U 0OOpaTHBIE TPUTOHOMETPUIECKHE ()yHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTHYeCKOW (YHKIIMM KOMIUIEKCHOTO TEpEMEHHOTro B obmacTh. HeoOxomumble W JOCTAaTOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOJTYJISl U apIyMEHTa MPOU3BOTHON (YHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.

[MonsiTrie MHTErpaa oT PyHKIIMK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIE CBOWMCTBA. BhIUnCieHre HHTETPaIOB.
Wnrerpanshas teopema Ko, MHTerpansaas popmyna Komm u ee crnenctsust.

YucioBsle 1 ¢JYHKHI/IOH3J'IBHLIC PAabI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennbie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKInuU B psin Tetnopa.

Psanpr Jlopana, omnpenenenue. Teopema JlopaHa O pa3fioKeHMH AHATUTHYECKOM (QYHKIMH B Koiblle B psiA. [loHsTuhe
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccupukanusi. Beraer QyHKIUM B WM30JMPOBaHHOW 0c0o00i Touke. DOpMyIbl [T BBIYUCIECHUS
BBIYETOB.

OcHoBHast TeOpeMa O BbIYETaX.

[IpuMeHeHnE BBIYETOB K BBIYHMCICHUIO ONPEAEIEHHBIX HHTEIPAJIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHMS MOXET CIOy)XKUTh opuruHajiom? Yrto Has3bIBaeTcs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anumuTe Tabauily n300pakeHnH HanboJiee YacTo UCIOIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTes ISl HAaX0XKICHUS N300paKEeHUs 110 OPUTHHAILY
1 Ha00opoT?
CdhopmynupyiiTe u 3anummre cBoiictBa auddepeHIpoBanys n300paxeHns W opurnHana. Kak OHHM MCIONB3YIOTCS JUIs
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HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe W 3amMIIMTE CBOMCTBA HHTETPUPOBAHHS W300paKEHUS M OpurHHaia. Kak OHHM HCIONB3YIOTCS s
HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiiTe W 3amuIIMTe CBOWCTBAa 3amaszfgblBaHUA M cMelleHHs. Kak OHM HCHONB3YIOTCS A HaXOXKACHUS
n300paXeHus 0 OPUTHHAITY U Ha000pOT?

Haiite monstre cBepTku QyHKmi. Kak 3anuceiBaeTcs n3oopaxenne cBepTku? Kak MOXHO UCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

N3noxute cxeMy HaXOKACHUS YACTHOTO PEIICHUs THHEHHBIX Au((hepeHIMaIbHbIX YPABHECHUI ONIEPAIIMOHHBIM METOIOM.
W3noxute cXxeMy HaXOXICHWS YaCTHOTO PEIICHHS CHUCTEM JIMHEHHBIX TU(PQEepeHIUATBHBIX YPaBHEHHUN OMEpaliMOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

Honsarue Gpynxuuii Xapucaiina (1) -¢yukuus) u Jupaxa (O -pyHKius).

5. MeToauuecKkue YKa3aHHu4 10 nmpoueaype oneHuBaHusl

OneHo4HbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heo0X0IMMble METOTHYECKHUE YKazaHus

1.

KonTponbnas padota

B cemecTpe CTyIeHTBI BBIOJHAIOT 5 KOHTPOJBHBIX PadOT, COAEpKaHWE KOTOPBHIX OXBATHIBAET BCE pa3Jellbl
JUCIMILIMHBL.  Kax oMy CTyneHTy BbiaeTcs cBOH BapuaHT. KOHTpoJibHBIE paOOTBhl MPOBOASTCA B  YaChl
MPAKTUYECKUX 3aHATHUH. 32 KOKIAYI0 KOHTPOJbHYIO pa0OTy MaKCHUMAJIbHBIN Oajljl OMpEACseTCs] B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIUHBL.

KpuTepun oneHku 3axanus:

bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCsA YMHOXCHUECM MAKCUMAJIbHOT'O 68.]'[]'[3, npeayCMOTPECHHOI'O 3a HEC B
COOTBECTCTBHUC C pCﬁTHHF- IMJIAHOM, Ha JOJIIO BEPHO BBIITOJHCHHBIX 3aﬂaHHﬁ.

nas3

B cemecTpe cTymeHTsI BRITONHSIOT 5 W/I3 Mo BceM pazpenaM mporpaMMbl JUCITUIUIHHBL. Y KaKIOTO CTYICHTA B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET HOPSIKOBOMY HOMEPY CTY/ICHTa B CITUCOYHOM COCTAaBE
CPYIIIIBL.

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

Pemenue kaxaoro 3aaHus J0/DKHO ObITh TOJIPOOHBIM, C BKIIFOUCHHEM ITPOMEKYTOUHBIX PACUETOB, PACCYKIACHHIA,
MOSICHEHHIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3a/IaHUE BHICBUIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss @O, rpynna.

Kpurepun onennBanus
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3aJiaHue CUUTACTCS 3aYTEHHBIM, €CJIM BBIITOJIHEHO 00JIee MOJOBUHBI 331aH I
Ecnm 3amanne He 3auTeHO, paboTa BO3BpaIIaeTCs CTyICHTY Ha T0padoOTKY.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh HA TIOBTOPHYIO MpoBepky. [Ipemogaarens
MOJKET YYECTh UCIIPABIICHUSI U JOOABUTH OaJIIBbI K TIPSy ITIM

TecTupoBaHue — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHsix TectupoBaHus (PT5S m PT6) Bo BpeMs koH(epeHI-HEIenn B
CepeMHe M KOHIIE TEKYIIEro CeMecTpa COIJIaCHO pacmucaHuio. PyOexnoe tectupoBanme (PT) mpoBomutcs B
KOMITBIOTEpPHOH (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BPEMEHH HAYMHACTCS C MOMEHTa BXojaa cryaeHTa B TecT. MHCTpyKTax, MpeqmecTBYIOMUI TECTHPOBAHUIO, HE
BXOJIUT B yKa3zaHHOE BpeMs. CTyJCHT MOXKET 3aKOHUHUTH BBITIOJIHEHUE TecTa 10 ncTedeHns: OTBEJEHHOTO BPEMEHH.
PT naneneno Ha He3aBUCHMYIO OOBEKTHBHYIO OIICHKY 3HAHWU, YMEHHH W BIAJACHUWI, MONyYSHHBIX CTYACHTAMHU 3a
OTIpPE/ICIICHHBIN TPOMEKYTOK 00yUYECHHSI.

Kaxnprii BappaHT OmiieTa MOJAENUPYETCS KOMITBIOTEPOM II0 3aJlaHHBIM pasziesiaM XuMud U copepxut 20 3amaHuid.
CTyIeHTbl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHHs] M TOSCHEHUs MpoBOAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHHS TMPENOJABATENIO BBIIACTCSI MaTpHUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3yJIbTaTOB TECTHPOBAHUS MPOBOIUTCS Ha KOHCYJIBTAIHH.

KpuTepun onieHKH 0HOTO0 3a/1aHUS:

® 32 KaXJI0€ NMPABHIILHO BBITIOTHEHHOE 33/IaHNE BBICTABIAETCS | TECTOBBINA Oai,
e 32 HEMPABWJIHHO BBIITOIHEHHOE MIIM HEBBITTOIHEHHOE 3a1aHNe BhicTaBisercs ) 0aios;
e s 33JaHUN C BBIOOPOM HECKOJILKHMX TPABHIIBHBIX OTBETOB, 3a/IaHUIl Ha COOTBETCTBHE W YCTaHOBIICHHE
MOCJIEI0BATEILHOCTH MPEAYCMOTPEHO YACTHYHOE OLICHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememu a0 PT cTymeHTBI MOTYT O3HAKOMHTCS C JEMOHCTPAIlMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIN
pacnonaraeTcst Ha caidte http:/exam.tpu.ru B pasgene «MeponpHusTHS», U MOXKET OBITh BBIMOJHEH KaXIbIM
CTY€HTOM HEOTpaHWYEHHOE YHCIIO Pas.
lna cmyodenmos, ne npoweowiux PT 6 nepuod nposedenus mecmupo8aHusi N0 YEaAXNCUMENbHOU HpUUUHE,
npeodycmMompena 603MONCHOCTb MECMUPOBAHUSL 8 PE3ePEHbII OeHb, KOMOPbIU HAZHAUAEMC s CPa3y Nocie KOHpepeHy-
Heoeu.
Ilpu pesynomame pybescnoco mecmupoganus 6 64108 u menee, 0OYUArOUUMC NPEOOCMABIAEMC 8 Nepuoo
meKyujeli NpoMeNHCymouUHoOU ammecmayuu 803MOXCHOCIb noemopro npotumu PT 6 pesepeHviil OeHb, cO21aco8aHHbIL
¢ Bropo pacnucanuii TI1Y.



http://exam.tpu.ru/
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OK3aMeH

DK3aMeH OCYIIECTBIISIETCS B COOTBETCTBUM C [1010K€HMEM O TPOBEICHUH TEKYLIETO KOHTPOJIS U
npoMexyTouHoit arrectauuu TITY Ha sk3ameHe CTyeHTY BBILIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHE
BOTIPOCHI U MpaKTHIYCCKUE 3a1anusl. [IpenogaBareis, MpoBepuB paboTy, B X0/Ie YCTHOM Oecebl CO CTYJJICHTOM MOXET
3a/1aBaTh BOIIPOCHI TI0 CaMOMY OHJIETY, a TAK)KE JOTOJHUTEIILHBIC BOIIPOCKI IO TECOPUH U MPAKTUKE. B uTOre CTYyIeHT
HaOHMpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 6amroB. OneHka 3a AUCHUIUTAHY (HOPMHPYETCst KaK HTOTOBAs
3a paboTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C MPUHATON IIKATION OI[CHUBAHUIS.

CTyIeHThl, He CAABLIME 3K3aMEH B CECCHOHHBIHM MEPUO, MOTYT NIEPECAATh €r0 B IEPHOABI IUKBUIALNN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C ACUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBepkIeHHH U BBEICHUH B JICHCTBHE
«Cucrembl OLIEHUBaHUS Pe3y/IbTaTOB 00yueHHst B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» 1 Ne59/071
OO0 yTBep>KIEHUH U BBEJICHUU B AelicTBUE HOBOU penakuuu «llonoxeHus o npoBeAeHUH TEKYILErO
KOHTPOJISL M TPOMEKYTOUHOM aTTectanuu B TIIY» sk3ameH 1o ¢pu3uke nNpoBOAUTCS B YCTHOH Gopme.
CryneHTy BblAaeTCs SK3aMEHALIMOHHBINA OMIIET, coAep KaILUi TEOPETUUECKHUE BOIPOCHI, KAUECTBEHHBIE U
KOJIMYecTBEHHbIE 3a/1aun. Kaxxapiil Bompoc Ouiera orjeHuBaThes OamioM (Bcero no ousety 20 Gansos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CoracHO 1IKajbl OLICHUBAHUS PE3YJIBTATOB

18-20 6amnoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUECKOU AESTEIbHOCTH,
HEO0OXOIMMBIE Pe3yJIbTaThl 00y4ueHus1 CHOPMHUPOBAHBI;

14-17 6annoB (XOpOILO) - TOCTATOYHO MOJHOE MOHMMaHHE TPEeIMETa, XOPOLINE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOM
JeATeNbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHNUs CHOPMUPOBAHEL;

11-13 6annoB (YILOBJ'IGTBOpI/ITeHBHO) - IIpremieMoe MOHMMaHuEe NpeIMeTa, yA0BICTBOPUTEIbHBIC 3HAHUS, YMEHUS U
OIIBIT NIPAKTUUECKOI! JIEATEIbHOCTH, HEOOXOAUMBIE PE3YJIbTAaThl 00yUeHUs C(HOPMHUPOBAHBL;

0-10 6amnoB (HeyILOBJIeTBOpI/ITeJlLHO) - pe3yabTaThl 00y4eHHUs] HE COOTBETCTBYIOT MUHUMAJIBHO I0CTATOYHBIM
TpeOOBaHUSIM.

PCSYJ'IBTaTBI HpOMC)KYTO‘lHOﬁ aTTeCTalnun O(I)OpMJ'ISIIOTCSI BCAOMOCTBIO 1 BHOCATCS B 3aUYCTHYHO KHUKKY

oOyuaroIerocs.




