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1. Poan JUCHHUILINHBI «MaTemMaTuka 3» B (l)OpMHpOBaHI/II/I KOMIIeTeHIInii BBIITYCKHUKA:

JJleMeHT Cocrapisilonue pe3yJbTATOB 0CBOCHMS (JeCKPUNITOPHI KOMIIETEHIIMH)
o0pa3oBaTeJIbHOM Kon
NpOrpaMMbl CemecTp | KOMIIETEHLHH Hanvenonane
P KOMITCTeHIIH Kox HanmeHoBaHue
(IUCHHUIUINHA,
npakrTuka, 'HA)
Criocoben Brnageer onbITOM IpUMEHEHHS 3aKOHOB €CTECTBEHHBIX
OCYILECTBIATH MOUCK, YK(VY)-1.B1 HayK 1 MaTEMaTUYECKUX METOAOB U MOJEIICH ISl pELICHUS
KPUTHYECKHI aHAIIN3 U 3aJ1a4 TEOPETHUYECKOr0 U MPUKIIAJHOTO XapaKkTepa
CHHTE3 MH(opMamu YMeer peraTh 3a4a4u TEOPETUIECKOTO U IPUKIATHOTO
VK(V)-1 $op > VK(Y)-1.V1 p A P pHIIal
NPUMCHATb CUCTCMHBIN XapakTepa
MOAXOM JJIs pEeLICHUs
[TOCTABJICHHBIX 3aaY YK(y)_l 131 3HaeT 3aKOHBI €CTECTBEHHBIX HayK 1 MaTEMaTU4YCCKUEC
METOZBI TEOPETUIECKOr0 XapaKTepa
Brnaneer MareMaTHUeCKUM anmnapaToM KOMIUIEKCHOTO U
OTIEPAaLMOHHOT0 HCcUHCIeHUS, TudPepeHInaTbHBIMU
Maremaruka 3 3 OTTK(Y)-1.B3 YpaBHEHMSIMHU U PsiAaMU U1l IPOBEAECHUS TEOPETUUECKOIO
’ WCCJICJIOBAHUS U MOJCITUPOBaHUS (PU3UUECKUX U
CriocobHOCTh U .
XUMUYECKUX MIPOIIECCOB U SBJICHUH, a TAKXKE, 1JIsl PEIICHHS
T'OTOBHOCTBH
OTOBHOC npodecCHOHANBHBIX 3324
WCIIOJIb30BaTh OCHOBHBIE
OTIK(Y)-1 3aKOHBI VYMeer pemars 00bIKHOBEHHBIE JU((epeHIHATbHbIC
€CTCCTBCHHOHAYYHBIX OHK(Y) 1.3 YpaBHCHUA U UX CUCTEMBI, IPUMCHATH aIlrapar
JUCLIMIIIIMH B ' rapMOHHYECKOT'0 ¥ KOMIIJIEKCHOTO aHAIM3a MPH PELICHUH
npodeccuoHanbHON CTaHJApPTHBIX 3a/1a4
JIeSITeIbHOCTH
3HaeT OCHOBHBIE OTIPENIETICHNS U TIOHATHS TEOPUHN
pats| CPCHIINAJIbHBIX aBHEHUM S1IJ10B HKIINHU
OTIK(Y)-1.33 bdpep yp » pnos, by

KOMIIJICKCHOT'O IIEPEMCHHOI'O U OINCPALIMOHHOTO
HCYHUCIICHUA

2. IMoxa3zaresu U MeTOABI OLICHUBAHUSA

IlnaHupyeMble pe3yJIbTATHI 00yUeHHUsl N0 TUCHUILIMHE

Kopn

HaunMmeHoBaHHue

Kon HaumMeHoBaHuUe pa3esia I CHUILTHHBI MeTtoabl
KOHTPOJIMPYeMOi OLlCHHBaHHS
KOMIIETEHI[HH (o1leHOYHbIE




(WIm ee 4acTm)

MeponpHUsATHSI)

P/l 1 | Bmageer meTomamu pemieHnsT 0OBIKHOBEHHBIX 1. O6sIKHOBEHHBIC AU depeHITHATHHBIC KontponbHas pabora
¢ hepeHInaTbHBIX YpaBHEHHH 1-TO U BBICIIETO ypaBHEHUS TIEPBOTO MOPSIKA 3.
MOPSIAKOB U cUCTeM UG PepeHINANTBHBIX YPaBHEHUH; 2. O6bixkHOBeHHbIE AU depeHranbHbIe TectupoBanue —
METO/aMH HCCIIEI0BaHNS CXOOUMOCTH PALIOB, YPaBHEHHUS BBICIINX MOPSIAKOB U CUCTEMBI HE3aBUCHMBIN
paznoxeHus pyHKIUH B CTETIEHHBIE 1 0OBIKHOBEHHBIX MU (pepeHITnaTbHBIX koHTposb [JOKO
TPUTOHOMETPUYECKHUE PSIZIbL; METOAAMHU YK(Y)-1 ypaBHEHUH
Qg depeHInanTb HOr0 U MHTErPAIbHOTO HCUUCIICHUS 3. UucnoBsie paabl
(hYHKIMI KOMIUIEKCHOTO TIEPEMEHHOT0; OCHOBHBIMHU OIIK(Y)-1 4. OyHKIIMOHAIIBHBIE PSI/IBI
MNPUIOKEHUSIMU TEOPUU BBIUETOB; METOAAMHU 5. Psanb1 @ypse
OTIEPALMOHHOTO UCYHCIICHUS PEIIeHNs] OOBIKHOBEHHBIX 7. Psyibl B KOMITIEKCHOM 00MacTH
¢ depeHInaIbHBIX YPaBHEHUH U UX CUCTEM 8. Teopust BEIUETOB U €€ MPHUIIOKECHUS
9.IlpeoOpazoBanue Jlammaca. OnepannoHHABII
METOA peuieHus TuddepeHInaATbHBIX
YpaBHEHUH
P12 | YmMeer onpenensTs TUI, HAXOIUTH O0IIEe W YACTHOE 1. O6sikHOBeHHBIE MU hepeHnnaIbLHbIe KonTponbnas pabora
pemrenne nuddepeHnnaIbHbIX YpaBHEHUIN U CUCTEM YpaBHEHUS IEPBOIO MOPSAKA nas.
TUHEHHBIX AuddepeHanbHbIX YpaBHEHHN C 2. O6bikHOBeHHbIE AU depeHanbHbIe TectupoBanue —
MOCTOSIHHBIMHU KO3 (QHULINEHTaMH; UCCIIEA0BATh Ha YPaBHEHHUS BBICIINX MOPSIAKOB U CUCTEMBI HE3aBUCUMBIN
CXOIMMOCTb YHCJIOBBIE PSAbl; HAXOAUTH HHTEPBAJIBI OOBIKHOBEHHBIX TU((epeHINATBEHBIX koHTpOsb LJOKO
CXOJIMMOCTH CTETICHHBIX PSIOB; pasiarath GYHKIUH B ypaBHEHUH
pan Teinopa u @ypbe; BHITOIHATH JEHCTBUSA C VK(Y)-1 3. Hucnossie psiabl
KOMILJICKCHBIMH YHUCIIaMH U GYHKIUSIMU; 4. OYHKIMOHAJIEHBIE PSIbI
TG GepeHIIMPOBaTh K HHTETPUPOBATH (DYHKITUH OIIK(Y)-1 5. Psnp1 @ypre
KOMILIEKCHOTO ITEPEMEHHOT0; pa3iiaraTh (YyHKIIUU B P 7. Psiibl B KOMITIEKCHOM 00JIacTH
JlopaHa; IpUMEHSATH TEOPHIO BBIYETOB JUIS HAXOXKICHUS 8. Teopust BEIYETOB U €€ NPHUIIOKEHUS
HHTErPaIoB; HAXOAUTh U300paskeHHE TI0 OPUTHHAILY U 9.IlpeobpazoBanue Jlamiaca. OnepauroHHBIN
OpPHUTHHAJ 110 U300paXKEHHUIO; METOJ petieHus TudpepeHInaTbHBIX
pemwats 3amauyy Komm g auddepenumanbHbIX ypaBHEHUI
YpaBHEHHH M CHCTEM C MOMOLIBIO ONEPALUOHHOTO
WCYUCIICHUS
P 3 | 3naer knaccudpukanmo auddepeHunanbHbIX 1. O6bikHOBeHHbIE AU depeHnanbHbIe Konrponbnas pabora
ypaBHEHUH, OCHOBHBIE METO/IbI perenus VK(Y)-1 YpaBHEHHS IIEPBOTO MOPSIIKA UAas.
¢ depeHInaTbHBIX YPaBHEHHH IEPBOTO M BBICIINX 2. O6bikHOBeHHbIe AuDdepeHanbHbIe TectupoBanue —
MOPSIAKOB U cucTeM n(depeHINAIBHBIX YPaBHEHUH; OIIK(Y)-1 YpaBHEHHS BBICIINX MOPSIKOB H CUCTEMBI HE3aBUCUMBIN
OCHOBHBIE TOHSATHS TEOpHUH YHCIIOBBIX U OOBIKHOBEHHBIX TU(P(epeHINATBEHBIX koHTpOosb LJOKO

(yHKIIMOHANBHBIX PsAAOB; psabl Teitmopa, Makiopena,

ypaBHEHUH




Oypbe; TMOHATUS KOMIUICKCHBIX YHCEJN, OCHOBHBIX 3. YucnoBsie psbl

(yHKIIM KOMIUIEKCHOTO TEPEMEHHOTO W WX CBOWCTBA, 4. OYHKUHUOHAIILHBIC Psi/ibl

5. Pane1 @ypse

7. Panpl B KOMIUIEKCHOM 00/1aCTH

8. Teopus BEIYETOB H €€ TIPIITOKCHHS

~ 9.IlpeoOpazoBanme Jlamraca. OmepamOHHBIH
Jlammaca u  ero OCHOBHBIE CBOWCTBA, OCHOBHBIC MeToz perennst 1 depeHIraTbHbIX

IIPUIIOKCHHUA OIICPALIMOHHOI'O NCUNCICHUSA ypaBHeHI/Iﬁ

muddepeHIMpOBaHUE W HMHTETPUpOBaHUE (HYHKIUH
KOMIUIEKCHOTO TIEPEMEHHOro; HoHATus paga Jlopana,
O0COOBIX TOYEK, BBIYCTOB; IIOHATHE TIPEOOPa3OBAHMS

3. IIkaJja oueHUBaAHUSA

[Topsimok opraHu3alMK OLICHUBAHUS PE3YyJIbTATOB OOYYEHHS B YHHUBEPCHUTETE PErVIAMEHTHPYETCS OTACIIbHBIM JIOKAJTbHBIM HOPMATHBHBIM aKTOM —
«CucremMa OIIEHUBAHUS PE3y/IbTaTOB 00yueHus B TOMCKOM mosMTexHu4deckoM yHuBepcutete (CrcTeMa OolleHHBaHUsA)» (B JICHCTBYIOMICH PEIaKIlim).
Hcnonb3yercss OaIbHO-PEUTHHIOBAsl CHCTEMa OICHWBAHHUS DPE3ylIbTaTOB OOydeHHs. MToroBas oreHka (TpaaullMOHHAs W JUTEpHAs) 10 BHUJIAM
yuebHoi gestenbHocTH (M3ydenue aucuuimH, YHWPC, HUPC, kypcoBoe mnpoekTUpoBaHUE, MPAKTUKH) OMPEACNAeTCS CYMMOM OamioB Mo
pe3yibTaTaM TeKYIIEro KOHTPOJIA U MTPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTHHTOBast olleHKa - Makcumym 100 GamioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIMPHUATUA TCKYLIECTO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTecTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JAUCHUITIIMHBI.

PCKOMGHHyeMaH mKaJjia JJ1s OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHHUS CooTBeTCTBHE
” OnpeneieHne OLEHKH
3aaHust Tpa}ll/ll.ll/ll)HHOl/l OLICHKE
90%+100% «OTInYHOY OTnMyHOE NOHMMAHKE MIPEIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIAJIEHUE ONBITOM IMPAaKTHYECKOH 1€ TENbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHUs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OTM3KAM K MAKCHMAaJTbHOMY
70% - 89% «Xopowo» JlocTaTouHO MOJTHOE IIOHMMAaHHUE MTPeIMeTa, XOPOIITe 3HAHNS, YMEHUS H OIBIT PAaKTUIECKOH NesTeIPHOCTH, HEOOXOIMMEIC PE3YIIbTAThI
00yueHHs c(hOPMUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIEHBIM KOJMIECTBOM OalioB
55% - 69% «Y IOBIL» [Tpuemiemoe MOHUMaHKE TPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHUS U OTIBIT IPAKTUIECKOH AesTeTHbHOCTH, HEOOXOIMMEbIEC PE3yIbTaThI
00y4eHus chopMHUpPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIHHBIM KOJIMYECTBOM OaJIJIOB
0% - 54% «Heynosiu.» PesynbTarel 00ydeHUs] HE COOTBETCTBYIOT MUHUMAIILHO JOCTATOYHBIM TPEOOBAHHSIM
[Ikana 11 OLIEHOYHBIX MEPONPUATHIA U MU HepeHInPOBaHHOTO 3aUeTa / 3ayera
Crenenn CooTBeTCTBHE
Bana . OnpenelieHne OLEHKH
copMUPOBAHHOCTH TPaAULIMOHHOI OLleHKe




pe3yJbTaToB

00yueHHnst
90%+100% 90 + 100 «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeAMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOIl AesTeIbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJIIOB, OIM3KAM K MAKCHMAIBHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH AesTeIbHOCTH, HEOOX0IUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB
55% + 69% 55+69 «Y 0oBIL» [Tpuemnemoe MOHUMAaHNE IPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHNS, YMECHUS U ONBIT NPAKTHIECKOH AEATEIHHOCTH, HEOOXOMMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIILHBIM KOJMYECTBOM OAIlIIOB
55%+100% 55 +100 «3a4TeHo» Pe3ynpTaThl 00y4eHHUs] COOTBETCTBYIOT MHHIMAIBHO OCTATOYHBIM TPEOOBAHUIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAIBHO JI0CTaTOYHBIM TPEOOBAHUSIM

«He 3auTeno»

4. TlepeyeHb TUNOBBIX 3aaHUI

OneHovHbIe
MEePONpPHUSITHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

KonTposba
as pabota

BapuaHt N2 1
KoHTponbHasa paboTa no teme«/uddepeHuymanbHbie ypaBHeHUa 1 —ro nopagKa»

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

1. (y+ylInx)dx— (x—xy)dy =0.

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

2. HaiiTi yacTHbIe pelleHus] YPaBHEHUIi:
4. xy'—y=xtg Y . y@) =1.
X

5. eYdx=(2y—-xe¥)dy, y(-1) =0.




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1)

2)

1)

2)

3)

KoHTponbHasa pabota no teme «uddepeHumanbHble ypaBHEHUA BbICLLIEro NopaaKa u cuctembl 4Y»
I) OnpeaenuTb TMN U HAUTK 06LMeE peLeHNa AaHHbIX YPaBHEHUN:

" __

vy =y +X

y'-2y'+ y=e—2.
X
1) Pemurs 3anauy Komm:
yy'+(y)*=0. yO=1y@®=1
y'—y =e*+2x. y(0)=1 y'(0)=1.

dx _

= y,
iyt: x(0) =1 y(0) = —1.

dt

YucuaoBble 1 QYHKIMOHAJIbHbIC PAJIbI

HccnenoBaTh Ha CXOAUMOCTD PAABI:

X 1 (n+1)? < nl(n+1)!
l',12:1n+1—coszna’ Z“(n+2) 23’ 3'2;1 (2n)!
&( n-1 (-)"n*
4';1(3n+2j ’ nZl n®+5

Haiitu HHTCPBAJ CXOAUMOCTH psAaa, UCCICHOBATH pAA HAa KOHIIAX MHTCPBAJIA:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3

Il
1)y=

VI.

VII.

VI

) Y=

ny2n © 22N
1) Z(O 1)"x 2) Z3 (n+3)
n=1 (X+5)

Paznoxwuts B psaa Teiinopa, B OKPECTHOCTH TOUKH Xo, GpyHKIHIO F(X):
Inx, xp=1. 2) y=x2-sin5x, X =0

_ _ 1 _
toaz? 070 DYT et

KonrpoabHas padora Ne3 no teme «PyHKIMH KOMIJIEKCHOTO IIePeMeHHOI 0>
BAPUAHT Nel

a) Haiitu BCe 3HaUeHUS KOPHS: 3-2. Pesynbrar BRIYMCICHUI IPEACTABUTH B alreOpandeckoi opme.

6) [peacrasuts B anre6pandeckoii opme: (—1—i)*

a) Haiiti k03 HLICHT PacTsDKCHHUS U YTOJl ITOBOPOTa B ToUke Zy =1—1 npu otobpaxeHnn o = Z

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

Haiitn anamnruueckyro ¢ynkumioo f(z) =U +iV 1o wussectHoit  peiictButensHoil yactn u 3Hadenuio f(Z):

Uxy)=x*=3x?% f(i)=-

Boruncmuts unrerpan: | 2% 1Mzdz, rae L - orpesok npsivoii or Touxu , = 0, g0 Touxn z, =1—2i.

L
dz

2 20)° , TIe LZ|Z—2i| =1

Brruncnuts HUHTCIrpal: J‘ 3(

Konmponsnaa paboma Ne3 no meme «Komnnexcuwie psaovt. Beruemuiy

BAPHUAHT Nel




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

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

2. HaiiTi 1 TOCTPOUTH 00JIACTH CXOAUMOCTH psia: 2 )

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

B psn JlopaHa ¢ IeHTpOM B ZO =1s KOJIBIIE | z-1 |> 4.

1. Pasznoxurs QpyHKINIO f ( z ) =

3. Breraucauts CJICAYIOINUEC UHTCTPAJIbIL:

0 0]
zdz exp(1/ Z)+1d coszxdx
A) f — 5 B j Z _[

2 )
l2-2]=4 e’ +e |2]=2 Z w0 x2 +4X+5

KountpoabHas padora Ne3 no teme «OnepannoHHoe UCYHCIEHHE.»
BAPUAHT Nel

1. PemmTts nuddepennuansHoe ypaseHne X' +3X = e , €CIIH X(O) =0.
2. C nomoripo Gopmysl J[roaMerns HANTH pElIeHUE YPaBHEHHUS
x''=arctgt,
YAOBJIETBOPSIOIIEE HAYAIILHBIM YCJIOBHAM X(O) = X'(O) =0.
X'+4y +2X = 4t +1,

3. P i X(0)=yl(0)=0.
€IINTh CUCTEMY YPaBHEHHI VX =y zg t2 ( ) y( )




OneHovHsbIe IIpuMepb! THNOBBIX KOHTPOILHBIX 3aJaHUIT
MepONpPHUSTHS

3. IIpuMep BapuaHTa MHAMBUAYAIbHBIX 3aJIaHUMH.

JlupbepeHiianshble YpaBHEHUA W CHETEMb

1. Haitru ofiume peliesus ypasHeHuil Deproro nopsjika

¥ !
)y-2=—-—.
1y z  sin(y/z)
2) ¥ +ycosT = cos .
3) ¥ +y=ay7

—r d..
1 € dy+ -i

x cos® .
5) (32% + bay”) dr + (6cy + 4°) dy = 0.
6) byt +dy—a)y' =1

=0.

2. HailTi 4acTHELE pelleHits ypaBHeHnil

1) Vi + lde =z ydy, y(1) =0.
2) (x—y)de(z4y)dy=1, y(l)=1.
3) ay' — 2y = 22 y(1)=10.
1) ¢ +oy=(l+z)e o yl0) = 1.

3. HaiiTu peluenis ypaBHeHuit BRCLIET0 NopsKa

(0) =0,

1) 22y =% — 1. 9) o = o et ?_ v

) 2ay'y" =y =Y oy o1

3) ¥ cos’z = 1. )y +1y =cosz.

5yt _2+cos11 61 =2 . 1
Sy +y - Jy +2% +y==ze +“_,.
Ny +2 +y=[12c —10) e, 8) y" — 3y = 2sindz — cosdz.
) y" —dy" + 5y — 2y = (16— 122)e % 10) " + 3" + 2" =1 2%,

)2y ey +y =0, 12) 2? 4" — 6y = 12Inz.

13) & + 2& + 5z = —8¢ ™" sin2t, 2(0) =2, (0} =6
14) £ — 6@ + 252 = Ysindt — 24 cos dt, z(0) =2, #(0)=-2

4. Haitrn pewenis unellnux cuetem

) {1":—81.‘+4y‘ 9 ]%

6z + 5y z(0) =10
=—r+2 ' y()=1

y=3dz—dy

& = 6o+ 4y +2

i=5r—2y ]1:
?){ 4Jl_;'l=—:r+ll]y—l'

y=2r+y




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucaoBble 1 Q)VHKIII/IOHaJILHbIe PAAbI
1.HCCJ’I€I[OB3TB Ha CXOAUMOCTD 3HAKOIIOJIOXKUTEIIbHBIC PAAbI:

®  (2n-1)2 5 3
2 t
DIty D EY I
(n') © (n—l "1
4 7 =
¥ Z ) nZ=:1 n 5"
2. UccrienoBath Ha CXOJMMOCTh 3HAKOYCPEIYIOITUECS PSIJIbI:
3n 2 © 5n2 +3n—1
1) Z( 1" 2) Y ()" ————
n=1 7n +4
ng.2 0
3> 1)”—6 Dy z(—l)”mm[l%j
n=1 n=1 n

3. Haritu MHTeppaJibl CXOIOMMOCTIM CTEIIEHHEIX PAIO0B:

J_

2) i(—l)”nzzn X"

n=1

4. Paznoxuts B paz Teiinopa 1o crenensam (X — XO) ¢byHKIMU:

1

1) y=———, Xg=-2 2) y=(1+x)e?, x,=0
X2+ 4% +7 %0 0
arctgx3 3
3) y= 0 Xp =0, 4) y=In(x+2)" x5=1.
X

5. Wcnonp3ys pasznokeHre MOABIHTErpalbHON (YHKIIMH B CTENIEHHOW PSJl, BBIYUCIUTh HHTETPAIbI C TOYHOCTHIO
He menee 0,01:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

18 1
1) [V1-x3dx 2) [sinx®dx
0

0

KoMmmiiekcHbIe Yncya 1 GyHKIIUU

1. lans! uncna Z; = —2\/§ +2i, 2, =2-06i.

BrinonauTs AeiicTBus B anredpandeckoi hopme:
Gl
1) 321 +52,, 2) 7;-12,, 3) —.
3
2. JlaHbl yncna Zy = 3\/§+3i, Z, =-1+4i, 23 =2-4i.

[TocTpouTh umciia Ha KOMIUIEKCHOM IUIOCKOCTM M IEpEBECTH B TPUTOHOMETPHUECKYIO M I10Ka3aTelIbHYIO (Gopmy
3anmucy. BBIMONMHNTE yKa3aHHBIC IEHCTBHS B MOKA3aTEIbHON (OpME, pe3ysbTaThl MPEACTABUTh B areOpandeckoi u B
1oKa3aTeJabHON Gopme.

1) ()% 2) Yz, 3 2=

Zy + 13
3. Manbl uncna Zp = —1—1, Z, =2+3i.
Bbruucnuth 3HaueHUs (QyHKIHMA:
z
1) Inz;, 2) €2, 3) cosz,.

Pesynbrarhl mpeacTaBuTh B anredpandeckoit popme.
4. OnpenenuTh ¥ TOCTPOUTH HAa KOMIUIEKCHOM TUIOCKOCTH CEMENCTBA IMHUMN, 3a/IaHHBIX YPaBHEHUSIMH:

1 |z|=——, 2) | z|=Csin(arg z).

5. Haititi Mmonysibs v apryMeHT npou3BoaHoN GpyHkiuun W = f (Z) B TOUKE Z = Zg:
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f(z)=@+4i)e™  z5=1+i

6. BBIUMCITUTD UHTETPAJIBL:

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

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

(L)
7. BeraucianThb, UCIONb3ys HHTErpasibHyto hopmyiy Koru:
1) |z|=0,5:
C > dz, eoe L:42) |z+1]=1
(2 (“1) 3) |z]=2

OnepanuoHHBIH METO
1. Haiitu n300pakeHus cneayromux QyHKInn:

el _ ebt
1) f(t)=cos™. 2) f(t)=
2. Haiitn opuruHaisl QyHKINN 110 33JaHHBIM U300paKCHUSIM:
1 p?
DFP)=—m—— ) F(P) =
(P+1)*(p+3) (p? +4)(p*+9)
3. Haiitu perienne 3amaun Komm onepannoOHHBIM 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.
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4. PemmuTh ypaBHEHHSI, UCTIONB3Ys opMyiry Jlroamerns:

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

5. HaiiTu penienue cuctemM onepanvoHHbIM METOIOM:

D 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.

TectupoBa | Bompochsr:

HUE — 1. JlaHbl KOMIUIEKCHBIEC YUCTTA
HE3aBHCHM | 7, =1+2i u z, =3i
BIN - —
KOHTPOJTH (3mech Z, M Z, - KOMIUIEKCHO COIPSKEHHBIE YNCIIA)
IIOKO YcTaHOBUTE COOTBETCTBUE
(PT5 u JENUCTBUE HAJl YUCIIAMHU:
PT6) 1. 2z,+3z,
2. 7,-1,
3. 7z,
z
4, 5.2
Zl
2
5. (z)
pe3yabTaT AEUCTBUS HAJ YhCIaMU
1. 3i-6

2. 4i-3
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3. 2-5i
4, —6-3i
5. 6+3i

2.J1aHbl KOMIUICKCHBIC YHCTa

i~
—9a 4
2, =2¢e
_i>7

z,=7e °©

a) ['maBHOE 3HaYeHME apryMeHTa Ipou3BeacHus Z1 * Zop PaBHO

Z
0) ['MaBHOE 3HAYCHHE apryMEHTa OTHOLICHHUSI —- PABHO
Z2
(OtBeTHI 1aTh B rpagycax)

3.YCcTaHOBUTE COOTBETCTBHUE
OyHKUIUA
1. 2exp 1+i5—ﬂj
6
2. 2exp l+i2§j

3. 2exp 1—izj

4. 2exp 1+i£j
3

3Ha4YeHHE (YHKIUN

. e(1++/30)
e(i—+/3)
e(v/3-i-1)
e(v/3-i)

o Wb

4.

Haiiti K0>()QUIMEHT paCTsSIKEHHs U YroJl HOBOPOTa B Touke Zg = |

nipu otobpaxenun | (Z) = Z4 +1Inz

BsecTn nBa uncina

k =
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IIpu BBOZIE 3HATCHIA K 3HAYEHMsI KOPHEW KBaJPATHBIX OKPYIJIATH 10

JCCATHIX.
3HaucHUS yrijia moBOpOTa BBOAUTH B Irpagycax

5.

BBIYMCINTE UHTETPa _[ (Rez+Jmz)dz (L)-

(L) npsimMast JIMHUS,
, TIe

2,=0 z,=1+2i
COoJuHAIOmas1 TOYKH1 u

OTBET MOJNYy4YHTH B BHJIE KOMIUIEKCHOTO ynciaa X+ 1Y

JlpoOHble 3HaUeHNs BBOJUTH B BUJI€ HECOKPATUMOM 1poOu

4/9,-712

Bgectu nBa yncna

X =
y:

6.

BBIUKMCINMTE MHTETpal, HCIIONb3Ys popmyny Komm
§ dz
7
2+2il=2 2"+ 4

KoHTyp 00X0aUTCsI B MOJIOKUTEILHOM HaIlPaBJICHUH.

ok wbdhE

—l2

l2
—7il2
-1/2

7

Bribepure Bce QyHKIMH, KOTOpbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU A. T

B. t° +5e %
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C. arctgt
cost
D. —
2
E. ctgt
2
-
e
8.
YcraHoBUTE COOTBETCTBUE OPUTUHAIIOB U 2 4 p
n300paKeHuii F(p) = +—
p+3 p°+4
A f(t)=2e"" +4cos2t 2 8
__n_3t : F ( p) = + 2
B. f(t)=3e" +4sin 2t p+3 p“-4
c. f(t)=2e"% +4sh2t F(p) = 4 4p
D. f(t)=4e™ —4ch2t p-3 p*-4
3 8
R =
P—-3 p°+4
9.
BeiOepure yCIOBHO CXOASIIUICS psii, MCIONB3YS TMPHU3HAK 0 (_1)n+1 ) n2
JleiiOHuIa 1. -~

n=1 (Bn+ 2)2
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o0 (_1)n+1_n
' El (n+1)!

10.

Paznoxuts dhyHKIIUIO X) =

Maknopena.

1

(1+x)(x-2) ® P

11.

Unrepsan (1;3) sBiserTcs ”HTEPBAIOM CXOMMOCTH PSIIOB
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4, fi(x+4)”
n=1

12.YcTraHoBUTE COOTBETCTBUE

byHKIHS CYIIECTBEHHO 0c00ast TOUKa
e
f(2)=——o 7= 00
7’(1-12)°
1+z
Inf =——
z
f(z)=——+= z=0
2°(z+41)
. (z+1+4i .
f(z)=sin| —— z=-4i
Z+4
1
eZ—I
= Z=1
(z°+D(z-1)
z=1
z=4i
z=-i
13
1 = ___|
Oyuxmuo W = — pasiioxuiv B OKPECTHOCTH TOUKH Zo= —i B CTEIICHHOM PsijT Q=
= ___-
&= _ -

a,+a,(z+i)+a,(z+i)*+a,(z+i)’ +...
Vkaxunte k03D OUITMEHTHI Pa3IOKEHUs 8g; 81; 8; 83

(ipoGHBIE OTBETHI BBOANTE OOBIKHOBEHHOM HECOKPAaTHMOH ApoOkIo 6e3 pobestos, eciu KodddumnmeHTt
MHHMBIH, | — IEPBBIA MHOYKHUTEIIb)
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14.
16.Pemmth 3a1auy Koy oneparioHHbIM 2( _ t _
weTotoM y p X(t) _ £ (e 3t _1)_ ~.e 3t
a3t ' Ortger: 9 3
X'"'+3x'=e 7, x(0)=0, x'(0)=-1
15.
Bri6epute cxonsiuiics psl, UCIOIb3Yysl IPU3HAK CPAaBHEHUS 0 1
1.
n=1 n+ 2
x 1
2. Y =
n=1 \/ﬁ AN+ 2
o0
3.0y ——
n=1(N“+3)-/n+2
X 1
4. >
n=13N+5

161/13 ypaBHCHI/Iﬁ BBICHICTO IMOpAAKa BI:I6paTI> YpaBHCHUA, JOITYCKAIOMINEC ITOHMXKCHHUE TTOPAJKA C TIOMOIIBIO 3aMCHBI

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

1'y4¥3WY=0

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

S y"+25y = L
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17. Yacruoe pelieHue y * HEOJHOPOJIHOTO JINHEWHOTO 1 y* — ( AX + B) . eX . X2
YpaBHEHUS

" X 2. y*=(Ax+B)-e"-x
y"'-3y'+2y =X-e 9y 9
AMEET B 3. y*=(Ax+ B)-e - X

4. y*=Ax-e*
DK3aMeH
IIpumepsl 3a1aHNli HA3K3aMEH
JK3aMeHANIMOHHBIN OmJter 1
Cemectp 3
1. Crenennsle psansl. Teopema AbGensa.Haxoxaenne nuTeppaia cCXOAUMOCTH CTEIIEHHOTO psija.

2. TIpeobpa3zoBanue Jlamnaca. Opurunais! 1 n300paxenusi. OCHOBHBIE CBOMCTBA ONEPAIMOHHOTO METOA

1. Pemuts 3amauy Komm y'— RANYNG , y@=1
X

L+x)y"+y'=0

2. Pemmth ypaBHEHUE

& 1
3. HccnenoBaTh Ha CXOAUMOCTD YHUCIOBOH psift Z (_1)n

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

9] 9”
4. Onpeaenutb HHTEPBAI CXOIUMOCTH (HYHKIIMOHATILHOTO Psiia z (—l)n

] 5".(x—2)"
5. Pasnoxuts B psig Jopana dynkumo  1(2) =(Z2— 3)2 et

6. Bpluuciuth In(—«/§+ i)2

z
10 CTENEHSIM
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10.

11.

7. Haiftn xodpduuueHT pacTskeHus IIockoctd Z=X+1y B Touke Z,=2i—3 mpu oroGpaxeHnn
f(z2)=(7i+2)In(2z2)
. _ . _ 2z +3i
8. Haiitu yron noBopota miockoctd Z = X+ 1y B touke Zy =1 npu otobpaxennn f(z) = Y
1Z +

9. H3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+1|21, 5z/6<argz<5x/4.

1Z

e
Breruncinuts uHTErpal C —3 dz
|z+2|=1,5 (Z + ﬂ-)

Haiitu uzo0paxenue a1 GyHKIMU f(t)=t-ch3t-sin2t

Teopernueckre BOIPOCHI JUISI ITIOTOTOBKU K DK3aMEHY

JAudpdepeHunaibHbie ypPABHEHUSA U CHCTEMBbI

Kakue oObikHOBEHHBIE Au(QepeHIaTbHbIe YPAaBHEHUS TIEPBOTO MOPS/IKA HAa3bIBAIOTCS YPABHEHUSAMU C PA3ACIEHHBIMU U C
paznernsromuMucs nepeMeHHbiMu? Kak oHu pematorcs?

Kakune oObikHOBeHHBIE MU GEepeHIINaNbHbIE YpaBHEHUS IIEPBOTO IOpPAIKAa Ha3bIBAIOTCS OmHOpoaHbIMH? Kak oHEM
pematoTcs?

Kakune oOpikHOBeHHBIE A depeHnanbHple ypaBHEHHS IEPBOT0O MOPSIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciiTe MeTob!
perieHus

Kak pewmaercst ypapuenue bepuymnu?

Kakune oObikHOBeHHBIE auddepeHIanbHble ypaBHEHHUS TIEPBOTO TOPSAKA HA3bIBAIOTCS YPAaBHEHUSMH B TOJTHBIX
muddepennmanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s 0ObIKHOBEHHBIX Iu(depeHIMaNIbHBIX ypaBHEHUH BhicIMX mHopsiakoB? Korma ona mmeer
€IMHCTBEHHOE pelieHue?

[lepeuncianre OCHOBHBIE THIBI OOBIKHOBEHHBIX I depeHIInanbHbIX YpaBHEHHH BBICIINX TOPSIKOB, JOMYCKAOIINX
MTOHIKEHHE MTOPAIKA.

Maiite ompenenenue nuHerHoro auddepeHIManbHbIe ypaBHEHHS N - ro Mopsjaka. llepedncinTe OCHOBHBIE CBOWCTBA
YACTHBIX PEIICHUH OTHOPOIHOTO YPABHEHHSI.

ChopmynupyiiTe TEOpeMbl O BPOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIEro pelieHus: HEO JHOPOTHOTO JIMHEHHOTO MU depeHIIUaIbHbIC YPaBHEHUS

B uem coctour meron JlarpaHka OTBICKaHMS YacTHOTO PpEHICHHs] HEOJHOPOIHOTO JMHEHHOro nuddQepeHnnaibHbe
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ypaBHEHUs?
Cxema mocTpoeHus1 (PyHIaMEHTAIbHOW CHCTEMBI PEIIeHHH OJHOPOIHOTO JMHEWHOTO IudQepeHIInalbHbIe YPaBHEHUS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
[lepeuncnuTe METOABI OTHICKAHWSI YACTHBIX PELICHWH HEOJHOPOAHOIO JIMHEWHOTro IuddepeHnranbHble YPaBHEHUS C
MOCTOSIHHBIMH KO3 pHLIneHTaMu
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX UG (EpEeHIMANbHBIX ypaBHEHWH N-TO  TOPSIKA.
Chopmymnmpyiite 3agady Komrm m1st Takoit CHCTEMBI.
UznoxxnTe METOABI MCKIIOUEHHUS W XapaKTEPUCTHUECKOTO ypPaBHEHHS OTHICKAHHS OOIIETr0 PemeHHs] CHCTEMBI
JUHEHHBIX OJTHOPOAHBIX YPaBHEHHH C MOCTOSHHBIMU KO3 pHLIECHTAMH.

YuciioBbie M PYHKIHOHANBbHBIE psiAbl. Psaabl @ypbe
[TonsiTre uncI0BOTO psAna, ero cyMMbl. HeoOX0 MBIl MpU3HAK CXOAUMOCTH.
CBoiicTBa CXOASIINUXCS PSIIOB.
CpaBHUTENBHBIN IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHBIX PSALOB. DTATOHHBIC PSIBL.
[Tpu3nHak /{'amambepa. J{ns KakuX BHIIOB YHCIIOBBIX PAAOB OH d(h(heKTHBeH?
Papukansusiit npusHak Komm. J{71s KakuX BUJOB YHCIIOBBIX PSIIOB OH NPUMEHSETCA?
WNurerpanerbiil npusznak Kommu-Maknopena. B kakux citydasix ero ciaeayeT IpUMEHSTh?
[Tpuznak JleiiOHMIA CXOAMMOCTH 3HAKOYEPEeIyIOMMXCs psiaoB. Kak mpoBOAMTCS OLieHKa CyMMBI M OCTaTKa Takoro psiaa?
[onsiTre abCOMOTHOM 1 YCIOBHOM CXOTUMOCTH.
[TonsiTrie (QYHKIMOHAIBHOTO psijia W OOJIACTH €ro CXOAMMOCTH. PaBHOoMepHass W abcoxiroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO U a0COJIIOTHO CXOASIIUXCS PSIIOB.
[Tonsitue crenennoro psga. Teopema Abens.
WuTepBan u paanyc CXOAMMOCTH CTENEHHOTO psana. CriocoObl HaX0XKISHHUSI HHTEPBAJIOB CXOJUMOCTH.
Psnpr Teitnopa m Maxkiopena it JaHHOH QyHKIUMH. Y CIOBUS pasioxkeHus: GyHkimu B psag Teitnopa. Cxema moCTpoeHUs
psna Teitnopa (MakiopeHa).
Pansl MaknopeHa ajisi HEKOTOPBHIX 3JEMEHTAapHbIX (YHKLUMI, WHTEpBalbl MX CXOIUMOCTH. VIcCIonb30BaHHE TOTOBBIX
Pas3JIoKEHUH AT TONyUYESHHUs pa3jiokeHus B piaa MakiopeHa Oojee ciiokHbIX (yHKUuMi. [IpuMeHeHne cTeneHHbIX pAaoB B
HpI/I6.HI/I)KeHHI)IX BBIYUCICHUAX.
[Tonsitrie TpuroHoMeTpudeckoro psga. @opmyssl ypbe A1 HaxokaAeHUS K03 duireHToB psaa (GyHKIMSA neproanYecKas

1 33JlaHHas HA UHTEPBAJC [—n; TC] )-

Teopema [upuxiie 00 ycinoBusax pasioxenus GyHKIUHU B psig Dypre.

Dopmyiel Dypbe ISt YETHBIX U HEYETHBIX (DYHKIINH.

Dopmyiel Dypbe 1st cirydas paziokeHus: QyHKIHMHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJe [—| , |] .

Pasnoxenue B psn @ypre HenepuoanuecKux QYHKIUH.
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Kommnuekcupie yuciaa u gynkuuu. Teopusi BbI4eTOB
IToHsITHE KOMIUIEKCHOTO YUCIIA, €T0 NEUCTBUTEILHOM U MHUMOM YaCTH.
Anrebpandeckast popma 3allUCH KOMIUIEKCHOTO uucia. Kakne KOMIIEKCHBIE YHCiia Ha3bIBAIOTCS PaBHBIMH, KOMILIEKCHO -
CONPSDKEHHBIMU?
Apudmernueckue AeHCTBUA HaJl KOMIUIEKCHBIMHU YHCIIaMH, 3alIMCAaHHBIMU B ajredpanyeckoi Gpopme.
['eomeTpuyeckoe IMpeacTaBlIeHHE KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAs IUIOCKOCTh. MOXyJlb M apryMEHT KOMIUIEKCHOTO
YHcoa.
TpuHOHOMETpHUECKasi W IMOKas3areibHas (opma 3amucu KOMIUIEKCHBIX umcen. Ilepexox u3 onmHol Qopmel 3ammcu
KOMITJIEKCHOTO 4Hcia K APYroH.
Bo3Benenue B cTeneHs U U3BJIeUEHUE KOPHS U3 KOMIUIEKCHOro uncia. @opmynsl Myaspa.
[MousiTre GYHKIMU KOMIUIEKCHOTO repeMeHHOoTo. [Ipeern u HenmpepbIBHOCTh (DYHKIIHH.
[TokazarenbHasi, JorapudMUUecKasi, TPUrOHOMETPHUECKHE, THIIEPOOIMYeCKHE U OOpaTHBIE TPUTOHOMETPHUYECKHE (QYHKIIUH
KOMIUIEKCHOTO TIEpEMEHHOT 0.
HuddepennnpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.
ConpspkeHHble TapMOHUYECKUE (DYHKLIUH.
[lonsTHE aHAMUTHYECKOH (YHKIMHM KOMIUIEKCHOTO IepeMeHHOro B oOmactu. HeoOXomumble M JOCTATOYHBIE YCIIOBHS
AQHAJTUTUYHOCTH.
I'eomeTpryecKknii CMbICT MOIYJISl M apIyMEHTa IPOU3BOIHON (PYHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.
ITonsiTre uHTErpana oT PyHKIHH KOMIUIEKCHOTO IIEPEMEHHOT0 U €r0 OCHOBHBIE CBOWCTBA. BRIUNCIeHNE HHTETPAJIOB.
Wnrerpanphas Teopema Komm. MuaTerpansaas ¢popmyna Komm u ee cnenctsust.
Yucnossle ¥ (yHKINOHAIBHBIE PSB! C KOMIIJIEKCHBIMU YJICHAMH.
Crenennsle psaapl. Teopema AGens. Pan Teitnopa. Teopema o pas3noxkeHnn aHanuTHUecKon GyHKIMH B psag Teitnopa.
Panst Jlopana, ompexnenenue. Teopema JlopaHa o pas3ioxeHHMM aHIMTHYECKOH (YHKUMH B Kosible B psf. llonstue
AHAJTUTUYECKOTO MPOAOJDKEHUSI.
Oco0ble TOYKM M WX Kiaccuukanus. Beraer GyHKIMU B M30JIMPOBaHHOW 0co0oi Touke. DOpMyIbl IS BBIYHCICHUS
BBIUETOB.
OcHoOBHas TeOpeMa O BBIUETAX.
IIpuMeHeHre BBIYETOB K BEIUMCIICHHIO OTPEAETIEHHBIX HHTETPaioB

OnepanuoHHbIA MeTOJ
Maiite ompenenenne npeodOpasoanus Jlammaca. Kakas (QyHKOMS MOXET CIAYXHUTh OpurdHaioMmM? UYTto Has3bIBaeTCs
n3obpaxenneM Qynkuu o Jlammacey?
3anummTe Tabauily n300pakeHui HanboJee YacTo MCIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHI.
CdopmynupyiiTe U 3aIUIINTE CBOWCTBO TUHEHHOCTH. Kak OHO Mcmonb3yeTcs sl HaX0XKASHHUS N300paKeHNs 10 OPUTHHATY
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1 Hao00poT?

Chopmynupyiite u 3anumuTe cBoicTBa nuddepeHnrpoBanns n300pakeHnss U opurnHaia. Kak OHM HCHONB3YIOTCS IS
HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiiTe M 3alMIIUTe CBOWCTBA HMHTETPUPOBAHMS HM300pa)keHHss W opurnHaia. Kak OHM HCIONB3YIOTCS IS
HAXO0XKJICHUS N300pKEHUS 110 OPUTHHAITY U HA000pOT?

ChopmynupyiiTe W 3amuIIATe CBOWCTBA 3ama3[bplBaHUsS M CMelleHUs. Kak OHU HCIONb3yrOTCS JUIs HaXOXKIACHUS
M300pakeHUs IO OPUTHHAITY B Ha000poT?

Haiite monstre cBepTku QyHKmid. Kak 3anuceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO HCTIONB30BaTh (POPMYITy CBEPTKH
JUTSL. HAXOXKJICHUST N300paKEHUSI [0 OPUTHHAITY U HA000pOT?

N3noxure cxeMy HaXOXKACHHUS YACTHOTO PEHICHUs TMHEHHBIX AuddepeHaIbHbIX YPaBHEHHI OMEPAlHOHHBIM METOIOM.
W3noxure cxeMy HaXOXICHUS YaCTHOTO PELICHUS CHCTEM JIMHEHHBIX AuddepeHranbHpIX ypaBHEHUH OMepaluoHHBIM
METO/IOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonsTue dynkunit Xasucaiina (1 -gpynkuus) u Aupaka (O -pynKius).

5. MeToauuecKkue YKa3aHus 110 nmpoueaype ounCcHuBaHusAd

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U HE00X0AUMbIe METOANYECKHE YKAZAHUS

1.

KonTponbnas padora

B cemectpe cCTyzmeHTBl BBINOJMHSIOT S KOHTPOJBHBIX pPabOT, COAEp)KaHHE KOTOPBIX OXBAaTBIBAET BCE
paszenbAnCHUIUIMEEL. KaXaIoMy CTyIOeHTyBblaeTcs cBOW BapuaHT. KOHTposbHBIE pabOTHI NMPOBOISATCS B Yachl
MPaKTUYECKUX 3aHATHH. 32 KXY KOHTPOJBbHYIO PabOTy MaKCHMAJILHBIA Oalll OIpeselisieTcss B COOTBETCTBHE C
PEHTUHI-TITIAHOM JUCLUIUINHBL.

Kpurtepumn oueHku 3a1aHusi:

Banb! 32 KOHTPOIBHYIO pabOTy MOTyHatOTCsl yMHOKEHHEM MAaKCHMAJIBHOTO 0ajla, IpeyCMOTPEHHOT'O 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

nas3

B cemecTpe cTymenTsI BRITONHSIOT 5 WM /13 o BceM pazpenaM mporpaMmbl JUCITUTUIMHBL. Y KaKIOTO CTYICHTa B
rpytie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
CPYIIIIBL.

W13 pa3melieHsl B 3JIEKTPOHHOM KypCe MO JUCIUIUIMHE.

Perenue kaxxaoro 3ajanus J0/DKHO ObITh ITOJIPOOHBIM, C BKIOUCHHEM ITPOMEKYTOUHBIX PACU€TOB, PACCYKIACHHMIA,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BaHHBIX METOJIOB U (hopMyJ1. 3aJaHUE BBICBLUTAETCS OTACIBHBIM (aiiom,
ykazpiBaetcss U0, rpymma.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee TOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAIlaeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJKET y4eCTh UCIPABIICHUSI ¥ JOOABUTH OAJIITBHI K MTPEIBITYIITIM

TecTupoBanue — HE3aBUCHMBIN
koHTpoibs LTOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBanus (PT5 m PT6) Bo Bpems koH]epeHL-HeIenu B
cepeivHE M KOHIIE TEKYIIEro CeMeCTpa COINIacHO pacmucaHuio. PybOexnoe tectupoBanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHYT 6e3 mepepbiBa. OTCUET
BpEMEHH HAuWHAETCs ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTax, NpEIIECTBYIOIIUN TECTHPOBAHMIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHKE TecTa J0 UCTCUCHUA OTBCILéHHOFO BPEMCHU.
PT nameneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI M BIaJE€HWH, MOMYYCHHBIX CTYJACHTAMHU 3a
OIIpPECIICHHBIN IPOMEXKYTOK 00yUYEHHUSI.

Kaxxnpiii BapuaHT OusieTa MOACITUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasfeliaM XUMHH U cofepkuT 20 3amaHuil.
CTyHeHTBI BHOCAT OTBC€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W IMOACHCHUA HNPOBOIAT Ha 6YMaF€. ITo oxoHYyanuu
TECTHPOBAHMsI IIPENOJaBaTelIi0 BbIAETCS MaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJUTCA HA KOHCYJIbTAllU.

KpuTtepun oieHKH 0JHOTO 3a1aHUSI:

® 33 KaX/0€ NPAaBUIBHO BHINOJHEHHOE 33aHNE BBICTABIAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBINIOJHEHHOE 3a/1aHue BeicTaBisieTcs () 6amios;

e JUIA 33JaHUi C BRIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTaHOBIJICHHE
[OCJIEI0BATEIbHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.

MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxmoe PT cocrasiser 15 6amos.

3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAlMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacmonaraeTcs Ha caiite http://exam.tpu.ruB pasnene «MeponpusATHS», W MOXET OBITh BBIIOJIHEH KaXKIBIM
CTY/ICHTOM HEOTPaHWYEHHOE YHCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi NO YEANCUMENbHOU HpUdUHe,
npeodyCMompera 803MONCHOCHb THECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPbIll HAZHAYAEmC s cpa3y NOCae KOHGepeHy-
Heoenu.

Ilpu pesynomame pybescnoco mecmupoganus 6 64108 u menee, 0OYUArOUUMC NPEOOCMABIAEMC 8 Nepuoo
meKyujetl npoOMen*CYmoUHOU AMmeCcmayuu 803MOXCHOCHb noemopro npoumu PT 6 pesepervlil denb, c021aco8aHHbII



http://exam.tpu.ru/

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

¢ bropo pacnucanuii TI1Y.

HuddepenunpoBannslii 3auer | AuddepeHunpoBaHHbIN 3a4eT OCYIIECTBIIETCS B COOTBETCTBHH C [1010KeHHEM O IPOBECHUN TEKYIIETO
KOHTPOJIS U TpoMexyTouHol arrectaiuu TI1Y (kak opraHu3oBaHHasi IpoLeypa HE IPOBOJUTCS).
WToroBelii 6an onpezaessercs CyMMHUpPOBaHUEM OallsIOB 3a BCE OLIEHOYHbBIE MEPOIPUATHUS TEKYILEro
cemecTpa.




