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1. Pousb aucumninnel «MartemaTnka 3» B OpMHUPOBAHMHM KOMIIETCHIMH BHINNYCKHUKA:

JIeMeHT CocraBisionme pe3yJbTaTOB 0CBOCHHUS (1eCKPUITOPbI
. HNHauKaTopbl J0CTUKEHUS] KOMIIETEHIUI
o6pa3oBare/ibHOM Kon W PRI = KOMIIETeHINH)
NPOrpaMMbl CemecTp | KOMIIETeHIH LEPMLTETD
HaumeHoBanue
(IMCHUNINHA, RIS HaumenoBanue
4 Koa unaukaropa MHIMKATOPA 10CTUKEHUSI Kon

npaktuka, F'HA)

Bunageer OIIBITOM TIPUMEHCHUA
3aKOHOB C€CTCCTBCHHBIX HayK u

CriocoGeH OCyIIECTBIIATh YK(VY)-1.1B1 MaTeMaTHYeCKHX METO/0B M MOJeleit
TMIOUCK, KPUTHYECKH IUTA PELICHAS 33184 TeOPETHIECKOTO U
QHAJIU3 U CHHTE3 Ananuzupyer 3azady, MPUKIIIHOTO XapaKTepa

yK(y)_1 uH(bOpMaLHH, TPUMEHSTH I/LyK(y)_l 1 BbIIIEIISSE ee 0a30BbIe Ymeer pewmars 3a7a49u
CHUCTEMHBIH MOAXOJ ISk COCTABIISIONIHE ... YK(V)-1.1Y1 TEOPETHYECKOT0 ¥ MPUKIATHOrO

PEIIEHHS TIOCTABJIEHHBIX xapakrepa
3ajad ... 3HACT 3aKOHBI CCTECTBCHHBIX HAyK M
YK(¥)-1.131 MaTeMaTH4YeCKHe METO/IbI

TCOPETUUCCKOT'O XapaKkTepa

Bunaseer MaTeMaTHYECKUM amIapaToM
KOMILIEKCHOTO U OIIEPALlHOHHOTO
ucuncnenus, audpdepeHnuaTbHBIMI

OHK(Y)—] 1B3 YPaBHCHUAMMU U pAiaMH JUIA

Crioco0eH NpUMEHATh
HPOBE/ICHHS TEOPETHYECKOTO

MaremaTnka 3 3

€CTCCTBCHHOHAYIHBIC U Hpumensier HCCIIENIOBAHKS U MOJIETMPOBAHUS

OBIICHHKXCHEPHbIC MaTeMaTHYECKHH armapar (U3MYECKUX U XUMHYECKHX POLIECCOB

3HAHUS, METO/IBI HCCIIC/IOBARNS (DYHKIHA, U ABIICHHI, a TAKOKe, 1T PEIIeHns

MaTeMaTHIECKOro TMHCHHOM anrebpeI, npO(beCCH(;HaJILHBI); 3a1a4

aHanmsa u muddeperumanbHoro u VMeer  pemaTh  OOBIKHOBEHHbIE
OIIK(Y)-1 MOJIEMPOBaHHS, N.OIIK(Y)-1.1. HHTErPaIbHOTO UCUUCIIEHUS,

TEOPETHYECKOTO i PAL0B, AUdepeHIHATLHEIX OITK(Y)-1.1Y2 gﬁﬁ%;ifmmnn;ﬁemyﬂ?Hem;intpg

9KCIIEPHMEHTAIBHOTO YPaBHCHNH, TCOpHH rapMOHI/I"{ecKOFO U KOMILIEKCHOTO

HCCIICIOBAHMHS B (YHKIHH KOMILIEKCHOTO aHalM3a TPH PELIEHHH CTaHAaPTHBIX

HpOd)eCCHOHaHLHOﬁ TIEPEMEHHOTO B I/IH)KeHepHOﬁ 3a1a4

JACATCIbHOCTH JACATCIbHOCTH

3HaeT OCHOBHBIC OINpEJCICHHA U
MOHATHS Teopuu AupdepeHIHaTbHbIX
OIIK(Y)-1.133 YpaBHEHHUI, psIOB, $yHKIIHN
KOMILICKCHOTO HIePEMEHHOT0 u
OIICPAIHOHHOI0 HCUHCIICHHS




2. Iloka3zateiu u METOAbI OICHUBAHUA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 THCHUILIHHE

Kon unauxaropa

HaumeHoBaHHe pa3/ie/ia JUCHUNIHHBI

MeToabl O1leHUBAHUS

Kon HaumenoBanue JOCTHKEHHU S (oleHOYHBIE
KOHTPOJINPYyeMOoi MepONPUSITHS)
KOMIIETCHIIUH
(n1m ee yacTH)

PA1 | Bmaneer 1. O6bikHOBEHHbIE NUb(epeHIHATbLHbIE YPABHEHUS KonrposnbHast pabora
METOJaMH PEIICHUS! OOBIKHOBEHHBIX (D epeHIHaTHHBIX [1EPBOTO TIOPSIKA nas.
YpaBHEHMH 1-ro U BBICIIErO MOPSJIKOB U CUCTEM 2. OGbIKHOBEHHBIE TU((EpeHINATBHBIC YPABHCHHS TectupoBaHue —
nudepeHInaTbHBIX ypaBHCHHIT; BBICIINX TOPSAKOB M CUCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIH
METOJaMH  HCCIICJOBAHHA CXOXMMOCTH PSZIOB, PA3NOKCHHA | 11 yi(yy.1 | I QepeHIHaTbHBIX ypaBHEHHI koHTposs [JOKO
GyHKIMA B CTENEHHBIE W TPUTOHOMETPUYECKHE  PSIIbI; 3. YHCIIOBbIC psibl
MeTonamMu auddepeHInanIbsHOT0 U HHTErPalbHOTO MCUUCIeHUs | MLOIK(Y)-1.1. 4. dYHKIMOHATbHBIE PAIbL.
byHKIMN KOMITJIEKCHOTO NIepeMEHHOT0; OCHOBHBIMHU 5. Psizpl Dypbe
NPWIOKEHUSIMA TEOPHH BBIYETOB; METOJAMH OIEPAI[HOHHOTO 7. PSIBI B KOMIIIEKCHOM OGNACTH.
WCYHCIICHUSI PEIICHUsT OOBIKHOBEHHBIX JH(D(hepeHIIaIbHBIX 8. Teopus BBIUCTOB U €& IPHUIOKCHHS
YPaBHEHHIT U X CHCTEM 9. IIpeobpazosanne Jlamnaca. OnepanOHHBIA METOT

pemenust quddepeHnranIbHbIX YpaBHEHUH

PA2 | Ymeer 1. O6wIkHOBEHHBIE UM (EpeHIMaTbHBIE YPABHEHUS Kontponbhas pabora
ompezeNATh THUII, HAaXOAUTh OOIlee M 4YacTHOE peIICHUe [IEPBOTO MOPSIIKA Was.
muddepeHIMaNBHBIX  ypaBHEHHMH M CHUCTEM  JIMHEHHBIX 2. O6bIKHOBeHHDBIE AH((EpPeHIHAIbHbIC YPABHCHHS TectupoBanue —
nmuddepeHmansHbpIX YpaBHEHUH c MOCTOSTHHBIMHU BBICILIMX TIOPSIAKOB H CHCTEMbI OObIKHOBEHHBIX HE3aBHCUMBIH
Ko3(h(pUIMEHTaMH; HCCIIEA0BaTh HA CXOAWMOCTb UHUCIIOBBIE b depeHIMaTbHbIX YpaBHeHHIT koHTposs [JOKO
PSZIBI; HAXOJMTh HHTEPBAIBI CXOIMMOCTH CTENEHHBIX PSMOB; | 1 VK(Y)-1.1 3. Unciosble psibl
pasmarate ¢yHKIMH B pag Teitmopa um @Dypbe; BHIIOIHATH 4. OYHKIHOHATBHBIE PAIBL.
JNEWCTBHS €  KOMIUICKCHBIMH  uuciaMd ¥ (yHkuusmu; | MLOOK(Y)-L.1. 5. Psiist Dypbe
nuddepeHIpPoBaTs M HHTETPUPOBATh PYHKIIUH KOMIUIEKCHOTO 7. PS/Ibl B KOMILIEKCHOM 0GNACTH.
HepeMEeHHOro; pasnarath QYHKIMH B psn JlopaHa, NpUMEHSTH 8. TeOpHsl BBIYCTOB U €68 IPHIOKCHUS
TCOPHUIO BBIYCTOB U1 HAXOXICHUA MHTCIPAJIOB; HAXOIUTH 9. IIpeobpazoBanue Jlamiaca. OnepannoHHBII METOX
n300pakeHHe 110 OPUTHHAITY U OPUTHUHAT 110 N300PaKEHHUIO; pemennst 1uddepeHINATbHBIX YPABHCHHIA
pemarts 3amady Komm mis nuddepeHnnanbHbIX ypaBHEHHH |
CHCTEM C ITOMOIIBIO ONIEPAIIMOHHOTO HCUHCIICHHUS

PIA 3 | 3uaer 1. O6wIkHOBEHHBIE UM (EpeHIMaTbHbIE YPABHEHUS Kontponbhas paGora
Kk1accudukanuo nuddepeHuaNbHbIX yPaBHEHUH, OCHOBHBIE [IEPBOTO MOPSIIKA Was.
MeTonbl perieHus AU epeHInalbHbIX YPaBHEHUH TEpPBOTO U 2. OGbIKHOBeHHBIC AH((epeHIHAIbHbIC YPABHCHHS TectupoBanue —
BBICIINX TIOPSAKOB M CHCTEM A depeHINaIbHBIX YPaBHEHUH; HLYRE)-1.1 BBICILIX TIOPSIIKOB M CHCTEMbI OObIKHOBEHHBIX HE3aBHCUMBIH
OCHOBHBIC TOHATHA TEOPHHM YHCIOBBIX M (DYHKIIMOHAJIBHBIX HLOTK(Y)-1.1. b depeHaTbHbIX ypaBHEHH I koHTpOsE [JOKO

psanoB; psanel  Teitmopa, Makiopena, ®ypbe; MHOHATHS
KOMIUIEKCHBIX YHCEJl, OCHOBHBIX (DYHKIHH KOMILIEKCHOTO
MEPEeMEHHOTO ¥ WX CBOHCTBa; nuddepeHpoBanne

HHTETpUpOBaHNe (YHKIUH KOMIUICKCHOTO TIEPEMEHHOTO;

3. Yucnossle psAabl
4. OYHKIUOHANBHBIE PSIBL.
5. Pagst dypre




noHATUs. psna JlopaHa, OCOOBIX TOYCK, BBIYECTOB; IOHITHE 7. Pspl B KOMIUIEKCHOM OOJIACTH.
npeoOpa3oBanus Jlamnaca u ero OCHOBHBIE CBOMCTBA; OCHOBHBIC 8. Teopus BEIUETOB U €€ TPUIIOKEHUS
TIPHIIOKECHUS OTIEPAITMOHHOTO UCUUCIICHHS 9. IIpeobpazosanue Jlamnaca. OnepanoOHHBIA METOT

penienus nudGepeHInaTbLHBIX YpaBHEHUIH

3. IIxauaa oneHUBaAHUA

[Topsimox opraHu3any OLIEHWBAHUS PE3yJbTaTOB OOy4YeHHUS B YHHUBEPCHUTETE PETIaMEHTHUPYETCS OTAEIbHBIM JIOKAIbHBIM HOPMATHUBHBIM aKTOM —
«Cucrema OIICHHBaHUS pe3yabTaToB 00y4yeHus: B ToMCKOM monuTexHudeckoM yHuBepcutere (Crucrema olieHHBaHUsA)» (B JCHCTBYIONIEH pelakinn).
Hcnonb3yercst OamIbHO-pEHTHHIOBass CHCTEMa OIICHHWBAaHUS pe3ylbTaToB oOyueHHs. MToroBas oreHka (TpaJUIMOHHAs W JIMTEpHAas) MO BUAAM
yueOHor gnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mNpoeKTHpOBaHHE, MPAKTUKH) OMPEAENseTCS CYMMOH OallJloB TIO
pe3yNbTaTaM TeKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluu (MTOroBasi peHTHHTOBas OIleHKa - Makcumym 100 6amioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX Oa/oB 3a OLCHOYHBIC MCPOIIPHUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

Pexomenyemast mkaa Jijist OTICTbHBIX OIEHOYHBIX MEPOMPHUATUH BXOIHOTO U TEKYIIETO KOHTPOJIS

% BBINOJIHEHHSI CooTBercTBHE
3aJJaHUuA Tpanuuuormoﬁ OLICHKE Ol'lpe)leﬂel'll/le OueHKH
90%+100% «OTIuIHO» OTiryHOE MOHUMAaHKE NMPeAMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIE YMEHUSI U BIIaJICHUE OTBITOM MIPAKTUUYECKON JAesITENbHOCTH,
HE0OXO0IMMBIE Pe3yNbTaThl 00yUIeHHs C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMYECTBOM OAJIIIOB, OJIM3KUM K MaKCUMAaJIbHOMY
70% - 89% «Xopomo» JlocTaTo4YHO NMOJIHOE TOHWMAaHHKE MPEMETa, XOPOIINE 3HAHHUS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIbHOCTH, HEOOXO0MMBIE PE3YIbTaThI
00y4aeHus c(hOpMHUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX HE OI[CHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aylIoB
55% - 69% «Y IOBJL» [Tpuemiiemoe MOHNMaHKE TIPEAMETA, YIOBICTBOPUTEIBHBIC 3HAHNS, YMEHHUS H OIIBIT IPAKTUIECKOH NesTeTbHOCTH, HEOOXOIMMEBIEC Pe3yIbTaThI
00y4eHust chOpMUPOBaHBI, KAYECTBO HEKOTOPBIX N3 HUX OLIEHEHO MHHUMAJIBHBIM KOJIMYECTBOM 0alIoB
0% - 54% «Heynosu.» PesynbTaTel 00ydeHust He COOTBETCTBYIOT MHHUMAIIBHO JJOCTATOYHBIM TPEOOBaHHUSIM
[IIxana 1715 OLCHOYHBIX MEPONPUATHM dK3aMEHA
% BBINOJIHEHHUS JK3aMeH, CooTBeTcTBHE
3aJaHUi SK3aMeHa 0211 TPaAMIHOHHOIi OlleHKe Onpeneaenne ouerku
90%+100% 18 +20 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHMS, OTJAMYHbIE YMEHHS U BJIQJICHUE ONBITOM IPAaKTUUECKOM JesITeNbHOCTH,
HEOOXOAMMBIE PE3YNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJMYECTBOM OAJUIOB, OJM3KHM K MAKCUMAJIBHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4YHO MOJIHOE TOHUMAaHHKE MPEMEeTa, XOPOIINE 3HAHHUS, YMEHUS U ONBIT IPAKTHYECKOH AEATEIbHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHs COOPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OL[EHEHO MUHHMAJILHBIM KOJIMYECTBOM OaljIoB




55% - 69% 11+13 «Y 1OBIL» [MpuemneMoe MOHUMaHUE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT IPAKTHYECKOH AEATEIbHOCTH, HEOOX0INMBbIE
[pe3yNbTaThl 00y4eHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLEHEHO MUHMUMAJIbHBIM KOJINYECTBOM 0aljIoB
0% - 54% 0+10 «Heynosu» PesynbraTsl 00y4eHUs! HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTAaTOYHBIM TPEOOBAaHUSIM

4. IlepeyeHb THNOBBIX 3aJaHUI

O1eHOYHbIE
MeponpHsSITHSI

IIpuMephb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KonTponbHas
pabora

BapuaHt N2 1

KoHTponbHana pabota no teme «AunddepeHuymanbHble ypaBHeHUA 1 —To nopagKka»

1. Onpeaenutb TMN N HaTK o6 Me peLleHUA AaHHbIX YPAaBHEHWIA:

1. (y+ylnx)dx— (x—xy)dy =0.

2. =
y+ 2)’

1+x 2

1+x
2

3. (e %)dx +(x2y - x—3)dy = 0.

y y

2. HaiiTh yacTHbIe pelleHusl YypaBHEHHUI:

X

4. xy’—y=xtg[yj, y(1)=1.

5. Vdx=2y-xe)dy, y(=1)=0.

KoHTponbHana paboTa no teme «AuddepeHumanbHble ypaBHEHUA BbiCLLero nopagKka u cuctemol Y»




O1eHOYHbIE
MepPONpPHATHS

IIpuMephb! THIIOBBLIX KOHTPOJIbHBIX 32JaHUIH

L.

II.

) Onpeaenutb TMN U HaTK 06 Me peLUeHUA JaHHbIX YPaBHEHWIA:

Y=y +x

X

" !/ e
2) Yy -2y +y=—.

2
X

II) Pemnth 3anauy Komm:

D '+ =0. yDH=LyD=1

2) Y-y =e*+2x. ¥0)=1)(0)=1.

dx _

=)
dt —1. - _
dy x(0)=1; y(0)=-1.

dt

Yucaosble 1 QYHKIUMOHAJIbHBbIC PAJALI

I/ICCHGI[OBaTB Ha CXOOUMOCTD PSbIL:

> 1 > (n+1)? 2 nl(n+1)!
Ly — 2.y 3.2—',
a1 n+1—cos” na =1 (n+2)°3 m (2n)!
= n-1Y = (-1)"n
4. , 5y
;12:1(3”4'2} nzz‘i n+5

HaiiTu nHTEpBanI CXOIUMOCTH psiJia, UCCIIEIOBATh PsJl HAa KOHIIAX HHTEpBaJIa:




O1eHOYHbIE
MepPONpPHATHS

IIpuMephb! THIIOBBLIX KOHTPOJIbHBIX 32JaHUIH

" i (0.1)" x2" 2 2 32" (n+3)?
n=1 n n=1 (x+5 )n
III. Paznoxuts B psg Teitsiopa, B OKpeCTHOCTH TOUKH X, GyHKIIHIO f(X):
1) y=Inx, xp=1. 2) y=x2'sin5x, xy=0
3) y= 7 xy=0 4)y—1 xg=-1
- (UG T 0o~
1+ x—12x Ux
KonTponabnas padora Ne3 mo Teme « PyHKIIMH KOMIIJIEKCHOTO NEPEMEHHOT0»
BAPUAHT Nel
Iv. a) HaiiTi Bce 3HAYCHMS KOPHS: V-2. Pe3ynmbraT BBIUMCICHUI MIPEICTABUTE B anreOpamdeckoi hopme.
0) IlpencraButh B anreOpandeckoi popme: (—1— i)4i )
V. a) Haiitu ko3 PULIUEHT pacTsHKEHUS M YTOJl IOBOPOTA B TOUKE Z, = 1 —i IIpU OTOOpaXEHHH O = z?
0) ITpoBepuTh GYHKLHUIO Ha AHATMTHYHOCTE: () = (Z*)2 ‘Z.
VL Haiitu ananutnyeckyio ¢ynkuuio f(z) =U +iV 1o usBecTHOM jeliicTBUTENBHON YacTH U 3Ha4YeHHO [(z,):
Ux,y)=x" =302 f()=—i
VIL BbrancianTs HHTErpa: jzz Imzdz, rne L - otpesok npsimoii ot touku z; =0, 10 Touku z, =1-2i.

L




O1eHOYHbIE
MepPONpPHATHS

IIpuMephb! THIIOBBLIX KOHTPOJIbHBIX 32JaHUIH

dz

( 2‘)2 , TIIE L:|Z—2i|:1.
z—2i

VIIIL. Boruncnuts uHTETpa: j 3
LZ

Konmponsnan paooma Ne3 no meme «Komnnexchwie paovt. Boruemor»

BAPHUAHT Nel

(z—1)(z° +2z-3)
X, cos(in) +°° (z+i+1)"

2. Haiiti 1 MOCTPOUTH 00JIACTH CXOJMMOCTH PSJIa: z y

ne1(z+i+1)" aso(2n+i)(4+3i)"

B psia Jlopana ¢ HeHTpOM B Z() = 1 B xombue | z—1 |> 4.

1. Pa3moxuts GpyHKIHIO f ( z ) =

3. BvruucanTh CleAYIOMINE HHTETPAIIBL:

zdz exp(1/z)+1 T cosmdx
BECE -

2 © 2
—a=q€ +e |7=2 ‘ X +4x+5

A)

KonrpoabHas pa6ora Ne3 no teme «OnepanuoHHoe HCYUCTEHHE.»
BAPUAHT Nel

2
1. Pemwts muddepennuanshoe ypapuenne X'+3x =€~ , ecim x(O) =0.
2. C nomouiso Gopmysisl Jroamens HANTH pelIeHHe YPaBHEHHS

x''=arctgt,
YAOBJICTBOPAIONICC HAYaJIbHBIM YCJIOBUAM X(O) = XV(O) = O .
xX+4y+2x =4t +1;

3. Pemuts cucTeMy ypaBHEHUH 3, x(O) = y(O) =0.
YHx—y= Et




O1eHOYHbIE
MepOonpUATHS

IIpuMephb! THIIOBBLIX KOHTPOJIbHBIX 32JaHUIH

Nas.

IlpuMmep BapuaHTa MHANBUAYAJILHBIX 3aJIaHUM.




OueHOYHbIE Hpnmepu THIOBBIX KOHTPOJBbHBIX 3aJaHmnii

MeponpusTHS

Jluddepenunanshele ypasHeHHs U cUCTEMbI

1. Haitrn ofuiue pelenus ypaBHeHuil NepBoro nopajika

1
1

) y-2=
z  sin(y/z)
2) y +ycosz = cosz.

3) + y=2z/y.
- d
P ')
T cos?y

5) (32% + 62y?) dz + (62%y + 4y*) dy = 0.

6) 24y +dy—z)y' = 1.

2. HaitTi yacTHEe pelledis YpaBHeHuil

1) Vy*+1lde =z ydy,

2

3) zy' — 2y =2

1) ¥ +ay=(l+z)e 4

)
) (x—y)de+(z+y)dy =0, y(l) = L
)
)

y(l)=0.

y(1) = 0.
y(0) = 1.

3. HaitTu pewenns ypaBHeHRIl BrICLIero NOpsaka

1) 2e/y" =y - 1.

3)y"cos’z = 1.

9+ 3
5)y" +y= cos”

cos’ ¢

Ny +2 +y=(12z-10)e™".
9) y" — Ay +5y' — 2y = (16 — 12z)e ",

)2y +2y +y =0,

13) & + 2& + 5z = —8¢ ™" sin2t,

14) & — 62 + 25z = 9sindt — 24 cos 4¢,

4. Haiiru peiuenns JIMHeHEIX cHcTeM

e, w0)=0,
)y =y, J(0) =1
4) y" +y' = cosz.

) ., L
6)y' +2%' +y==ze +F'

8) y' — 3y’ = 2sin3z — cos 3z.
10) y" 4 3y" + 2 =1 -2,
12) 2% 4" — 6y = 121nz.

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

1){1=—8.r+4y. 2){1=bz+5y z(0) =0

)= 3z — dy

y=-z+2y ' y0)=1

= 5z — 2 i =6z +dy+2
3){1 5 v 4){1 bz + 4y + 2

y=2r+y

y=—-c+10y-1"




OneHovHbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 3a/1aHUI
MEpONPHSITHS

YucaoBble 1 PYHKIHOHAIbHLIE PAILI
1. I/ICCJIGI[OBaTB Ha CXOAUMOCTDH 3HAKOIIOJOKUTCIIbHBIC prI[BII

2 (2n-1)7°
2
) ,,Zl(Sn +1)-\/n ) Ztg \/2n+
2 (n!)? < (n-1)" 1
3) 3L 4 —
);12::12" );12—:1[") 5"

2. MccrnenoBaTh Ha CXOJUMOCTh 3HAKOYEPEAYIOIINECS PSIbI:

0 [5,,2 _
2) Z(_l)n 5n°+3n-1

H Sy EEh gy Sy 1n2n(1+iJ

n=1 n=1




O1eHOYHbIE
MepPONpPHATHS

IIpuMephb! THIIOBBLIX KOHTPOJIbHBIX 32JaHUIH

3. Hantum MHTEepBaJlbl CXOOVMMOCTNM CTEIIEHHEIX pPAI0B:

o 3/ ©
1) z”Tf(x—S)” 2) 3 (=1)"n2%" 5"

n=1 N n=1

4. Paznoxuts B psan Teitnopa no crenersm (X — Xy) dyHKuuu:

1) y:%’ Xog=-2 2) y=(1+x)e_2x, xp=0
x“+4x+7
arctgx3 3
3) y=—7 xp =0, 4) y=In(x+2)" x,=1.
S5x

5. Hcnonb3yst pas3nokeHHE MOIBIHTETPAIbHON (YHKIMM B CTETNIEHHOW P, BBIYMCIUTD HHTEIPAJIBI C
TOoyHOCTRIO HE MeHee 0,01:

1/8 1
1) j 1-x> dx 2) J'sinx3 dx
0 0

KomnuiekcHble yncaa u GyHKIUH

1. Jlansl uncna z; = —2\/§ +2i, zy =2-6i.

BremonHuTh AelicTBUs B anredpandeckoii popme:

1) 3z, +52z5, 2) z-z,, 3) =L
22
2. Jlanbl uncna zy = 3\/§+3i, zy ==1+4i, z3=2-4i.

[TocTpouTh uKcia Ha KOMIUIEKCHON IIOCKOCTH U MEPEBECTH B TPUTOHOMETPUYECKYIO M MOKA3aTeNIbHYIO0 (HopMy
3anucy. BRINOTHUTE yKa3aHHbIE IEHCTBUS B NOKa3aTeNbHON (hopMe, pe3yabTaThl IPEACTAaBUTh B alreOpandecKou
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U B TIOKa3aTeNbHOU (opMe.
6 Rk
D (z)°, 2) 3z
Zr+Z
2 3
3. Manbi uncna zy = —1—1, z, =2+3i.

Bbruucnnth 3HaueHUs QyHKIUI:

1) Inz, 2) €2, 3)cosz,.

Pe3ynbrarhl npencTaBuTh B anredpandeckoit popme.
4. OnpenenuTs U MOCTPOUTH Ha KOMIUIEKCHOM INIOCKOCTH CEMENCTBA JIMHUH, 33JaHHBIX YPAaBHEHUSMU:

D) |z ¢ , 2) |z |= Csin(arg z).
arg z

5. HaiiT MOZy/ b ¥ apryMeHT TIpon3BoaHON Gyrkiuy W= f(Z) B Touke z = Zp:
f()=(+4e ™, zo=1+i
6. BoruncanTbs MHTErpasbl:

1) j e L:{|z|=3, Rez>0 ;

(L)

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

7. BeraucianTh, CHONB3YysI HHTETpaIbHYIO popMyty Kormu:
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MeponpHsSTHS
5 ) [z|=0,5;
z5 -z
——dz, 20de L:12)|z+1=1;
22(Z+1)2
(L) 3) |z|F2.

OnepanuoHHbIH METOA
1. Haiitu n3o0pakeHus cienyronmx GyHKITAN:

eat _ ebt
1) f(0)=cos™. 2) fO)=——
2. Haiftu opuruHainsl GyHKIMA 10 3aJJaHHBIM N300pasKEeHHSIM:
1 p2
) F(p)=——F—— ) F(p)=—F——>
(p+1D*(p+3) (p* +4)(p” +9)
3. Haiitu pemenue 3agaun Ko onepanioHHbBIM METOIOM:
1) 2x"+ 5x'= 2cost, x(0)=0, x'(0)=0.
2) x"+ 6x =12, x(0)=0, x'(0)=0.

3)x"-4x'+3x= 5e4t, x(0)=0, x'(0)=0.

4. Pemmith ypaBHEHUS, UCTIONB3Ys hopmyiy Jlroamerns:

0, t<l1,
-2, 1<t<L2,
x"+16x= x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

5. HaiiTu pemieHue cucTeM onepaluoOHHBIM METOJI0M:

N x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
3'=2x+9y" 1(0)=0. y'=x+2y y0)=-1.
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MepPONpPHATHS
TectupoBanue — | Bompocsr:
HE3aBUCUMBIN 1. Jlanbl KOMIIJIEKCHBIC YHCIa
koutponb HOKO | z =142/ u z,=3i
(PT5 u PT6)

(3mech z, M z, - KOMIUIEKCHO COIPSKEHHBIE YUCIIA)

Y cTaHOBUTE COOTBETCTBHE
JIEVICTBUE HAJ YUCIIAMU:

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

2.
3. z-z,
4.

5. (z)

pe3yJIbTaT ACUCTBHS HAJl YUCIAMU
3i—-6

4i-3

2-5i

—-6-3i

6+3i

N =

2. JlaHbl KOMILUIEKCHBIC YHCTIa
Ea
z,=2e*
Sr

—i==

— 6
z,=Te

a) ['maBHOE 3Ha4YeHME apryMeHTa IPOM3BEICHUS Z| * Z) PABHO

z
6) ['maBHOE 3HAaYEHHE apPryMEHTA OTHOIIEHHSI —- PAaBHO
z
2

(OTBeTHI 1aTh B Tpasrycax)
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3.YcTaHOBUTE COOTBETCTBHE
DOyHKIUSA
1. 2exp 1+i5—7[j
6
2. 2exp|1+i %j

3. 2exp|1-iZ%
b 6]

4. 2exp 1+i§j

3HAYCHHUE (YHKLHH
1. e+ NER i)
e(i—/3)
e(x/g -i—1)
e(\/g —1)

Al

4.

Haiiti K03(QQHUUHEHT PaCTsHKEHHUs U yroll [I0BOPOTa B TOUKE Zg = I

npu orobpaxenun [ (z) =z Y4z

IIpu BBOZIE 3HAYCHIA K 3HAYEHUsI KOPHEU KBAaJIPATHBIX OKPYIIIATH 10

JECATBIX.
3HaveHUs yriia MOBOPOTa BBOAUTH B Ipajycax

BBecTu nBa un(
k=
a =

S.

BbIuncauTh HHTErpa _[ Rez+Jmz)dz (L)—-

(L) npsMas JIUHUS,
, e

Zl = 0 ZZ = 1 + 2i
COANHAOIIasA TOYKHU nu

BBectu nBa 4uuq
_x =

y:




O1eHOYHbIE
MepPONpPHATHS

IIpuMephb! THIIOBBLIX KOHTPOJIbHBIX 32JaHUIH

OTBET MONYyYHTh B BHIE KOMIUIEKCHOTO unciaa X + 1)

JIpoOHbIe 3HAaUYEHUS BBOJUTH B BUJIE HECOKPATUMOM Jpodu
4/9,-7/2

6.
Breraucnuts uaTErpan, ucnoiasdys Gopmyny Komm 1. —7x/2
dz 2. -x
it; B 3. 7l2
|z+2i]=2 £ +4 4. —mi/2
' 5. =1/2
KoHTyp 00X0AUTCsI B MOJIOKUTEILHOM HallPaBJICHUU.

7

Bri6epurte Bce QyHKIIMH, KOTOPHIE MOTYT Int?
CIIYKUTh OpUTHUHAJIaMU

>
|

m O Ow

<
|
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Y cTaHOBUTE COOTBETCTBUE OPUTHHAJIOB U 2 4 p
N300paKCHHIHA 1. F ( p) = + 5
pt3 p +4
A f(t)=2e" +4cos2t o) g
2. F(p)=
B. f(t)=3e3t+4sin2t (P) p+3 p2—4
C. f(t)=2e"" +4sh2t 4 4p
J=2¢ 3. F(p)=—"s =
D. f(t)=4e —4ch2t p=> p -4
3 8
4. F(p)= +—
p-3 p-+4
9.
BeiOepure yCIOBHO CXOASILIUICA psii, MCIOJIB3Yysl TpPHU3HAK © (_1)n+1 2
Jleitbnuma 1. — 5
n=1 (B3n+2)
2 33: ( 1)I’l+1 n
D (D)
3 0 ( 1)I’l+1 ‘n
- n=1 3n+2
4 0 ( l)l’l+1
- n=1 3n+2

10.
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Paznoxute QyHKIIIO f (x) = (1 n x)( x_2) B psifI

1

1 1, 1,
X)=—X——X"+—X +...
1. f(x) 2T "3% 1,

2. f(x) =l+lx+§x2 +ix3 +...

Maknopena. 22 g 16
1 1 3 5
X) ==X =X +—X +...
A AR AT
1.
Wutepsan (1;3) sBaseTcss HHTEPBAIOM CXOJAMMOCTH PSIOB o0
1. > n(x—2)"
n=1
o0 _ n
5 Z()c 2)
n=l N
0 _ n
3. Z(x 3)
n=l N

12.YcTaHOBHUTE COOTBETCTBHUE

yHKIws

Z

e

(@)=

Z(1-z)

CYIIIECTBEHHO 0C00as TOUKa

z=00
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ln(l +Zj
/@)= zz(z +4i) 2=0
f(z):sin(ﬂj 7=-4i
z+4i

z—i

e
AEREER

13

1

OyHKIMIO W = — pa3ioXWIN B OKPECTHOCTH TOUKH Z)= —i B CTETICHHOH P
z
a, +a(z+i)+a,(z+i) +a,(z+i) +...
Vxkaxknte kK03hOUIUEHTHI Pa3IOKEHHUS ag; a;; ap; a3
(mpoOHBIE OTBETHI BBOANUTE OOBIKHOBEHHOH HECOKpATHUMOM IpoOKI0 O3 MpobeoB, eciu KodpGUIUEHT
MHUMBIH, i — IEPBI MHOXKUTEJIb)

ay= i
a= _1
a= _—i_
as= _—1

14.

16.Peruts 3anauy Ko onepannoHHbIM 2( _3
METO x(t)=—\e " —-1)-
IO0M 9

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

-3t

15.
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Bribepute cxonsiuiics psj, UCIONb3ys MPU3HAK CPABHEHUS

o0

1. !
n=1 n+2
x 1

2. —
n§1%-«/n+2

®© 1
3.3
no1(n? +3)-A/n+2
© ]
4.
n§13n+5

16.113 ypaBuennii BeIcITero nopsaka BEIOpaTh YpaBHEHHS, JOITYCKAIONINE TIOHIKEHHE MOPSAIKA C TIOMOIIBIO 3aMEHbI

yl:p(y)’yn:pvy.p
2

() =0

-y
2y"=2yy'Iny=(y")’
y'+£2y+y=e"

y"sin® x =sin2x

A

"+25y =
Y Y sin® 5x

17. Yactroe penrenne y * HEOJITHOPOJIHOT'O JIMHEWUHOTO
ypaBHEHUS
Y'-3y+2y=x-e*

HUMCECT BU

b=

y>"=(Ax+B)-ex-x2
y¥=(Ax+B)-e" - x
y*z(Ax+B)-ezx X2

y¥=Ax-e*




OneHovHbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 3a/1aHUI
MEpONPHSITHS

Huddepenunpona
HHBIN 3a4eT [Tpumepst 3ananuii Ha qudd.3aueT (IK3aMeH)

3aveTHblil (JK3aMeHAIIMOHHBIH) Omier 1

Cemectp 3
1. Crenennsie psasl. Teopema Abens.Haxoxaenrne nHTepBaga CXOIUMOCTH CTETICHHOTO PsJIa.
2. TlpeobpazoBanue Jlamnaca. OpuruHainsl U n300paxenus. OCHOBHBIE CBOMCTBA ONEPAIMOHHOTO METO/IA
Y 44 _
1. Pemuts 3amauy Komm y'-==4x", y(H=1
X

(1+x*)y"+y'=0

2. Pewmnts ypaBHEHUE

> 1
3. HccnenoBarh Ha CXOAMMOCTD YHCIIOBOI S > (D"

= Qn+5)InQRn+5)
o] 91’!
4.  OmpenenuTh HHTepBAT cCXOMUMOCTH (yHKIMOHabHOTO psiga »_ (—1)"

= 5" (x=2)"

5. Paznoxwuts B psia Jlopana pynxumo [ (2) =(z— 3)2 e"” R

2
6. Boruuciure ln(—\/g +1)
7. Haiitn x0d(@UIMEHT pacTsDKCHHsS IUIOCKOCTH Z = X +[) B Touke Zz, = 2i—3 mpu oToOpakeHHH

f(z)=(7i+2)In(2z)
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. . 2z+3i
8. HaiiTu yros HoBopoTa IIOCKOCTH Z = X + [y B Touke Zzy = | mpu otobpaxennn f(z)=——r
iz+4

9. M3o06pa3uth 00J1aCcTh, 32IaHHYI0 HEPABEHCTBAMU
|z—i|<3, |z+1]21, Sz/6<argz<5x/4.

1z

e
10. Bpruncinuth uHTErpa q.) —3dZ
z+2|=1,5 (z+7)

11. Haitt m306pakenne 11 QyHKIHHI f({t)=t-ch3t-sin2t

TeopeTnyeckue BOOPOCHI Ul HOATOTOBKH K b d.3auery (DK3aMeHy)

JAuddepennuanbHble ypABHEHHMS M CHCTEMbI

Kakue oOpikHOBEeHHBIE Hu((dEepeHIMANbHbIE YpPaBHEHHS IIEPBOTO TOPSIKAa HA3BIBAIOTCS yPABHEHHSMH C
pa3nenéHHBIMU U C pa3AesSIouMucs nepeMeHHpIMU? Kak oHuM permarores?

Kakue oObIkKHOBeHHBIE MU(GEPECHIMANIBLHEIC ypaBHEHUS IIEPBOrO TMOPsAKA HAa3bIBAIOTCS OAHOPOAHBIMH? Kak oHHM
pemarores?

Kakue oObIKHOBEHHBIC AM(QepeHIINANLHBIC YPAaBHEHUS TIEPBOTO MOPsIKa Ha3bIBatoTCs JMHeHHbIMU? [lepeunciure
METOJIbI PEIICHUS

Kaxk pemaercs ypasaenue beprymm?

Kakne oOblkHOBEeHHBIC au(epeHIHaTbHbIC YPaBHEHHUS MEPBOTO IMOPSAKA HA3BIBAIOTCS YPAaBHEHHSMH B ITOJHBIX
muddepennuanax? Kak onu perrarores?

Uro Takoe 3amavya Ko it 0ObIKHOBEHHBIX AuddepeHManbHbIX ypaBHeHUH BIcnX mopsakoB? Korma oHa nMeet
SIMHCTBEHHOE pereHue?

[Tepeuncnure OCHOBHBIC TUIBI OOBIKHOBEHHBIX NU(M(EPCHIUATBHBIX YPABHEHUH BBICIIUX MOPSIKOB, JOMYCKAFOIINX
TIOHIDKEHUE TTOPS/IKA.

Jaiite onpenencHue nuHeHHOro AuddepeHIanbpHble YpaBHEHUS N - ro mopsaka. [lepedncinre OCHOBHBIC CBOMCTBa
YACTHBIX PEIICHUH OTHOPOIHOTO YPaBHEHHSI.

ChopMymupyiiTe TEOpEeMBI O BpOHCKHAHE.

ChopmynupyiiTe TeopeMy O CTPYKType OOIIEro pelieHus] HEOJHOPOIHOTO IMHEeWHOro aud¢epeHIanbHbe
ypaBHEHUS

B gem coctout meton Jlarpanika OTBHICKaHWS YAaCTHOTO PEHICHUS HEOAHOPOIHOTO JWHEHHOTro nuddhepeHInanbHbIe
ypaBHEHU:A?

Cxema noctpoeHus GyHIaMEHTaIbHONW CUCTEMBI PeIICHHUI OJHOPOIHOTO JIMHEHHOTO nudhepeHInanbHbIC YPaBHCHUS
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C TMIOCTOSTHHBIMU KO3 UITHEHTaMU
[epeuncnnure METOABI OTHICKAHUS YACTHBIX PENICHUH HEOJHOPOIHOIO JTMHEWHOTO TU(QepeHInaIbHBIC YPABHEHUS C
MTOCTOSTHHBIMU KO3 (DUITHMEHTaMH
Jlalite ompenencHHEe HOPMAIBLHOW CHUCTEMBI OOBIKHOBEHHBIX Ju((EpEHIMATbHBIX YpaBHEHUH n-ro MOpsIKa.
Chopmynupyiite 3agaay Komru 1yist Takoi CHCTEMBL.
WznoxxnTe METOMBI WCKIIOUEHHS M XapaKTEPUCTUYECKOTO YPaBHEHHS OTBICKAHHA OOIIETO PEeIIeHHS
CUCTEMBI JITHEWHBIX OJTHOPOJHBIX YPABHEHUH C TIOCTOSIHHBIMU KOA(GUIIHEHTAMH.

YucnoBbie 1 PyHKIHOHAIBbHbIE pAAbL Paasl Dypee
[onsTHE YKCIOBOTO psia, ero cyMMbl. HeoOXxoauMeblii IpU3HAK CXOIMMOCTH.
CBoiicTBa CXOASIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOJUMOCTH 3HAKOIOIOKUTENBHBIX PSIOB. DTAJIOHHBIE PSBL.
[puznak J'anam6Oepa. s KaKuX BHIOB YHCIOBBIX PSIOB OH 3P GeKTHBEH?
Panukanbusiit mpusHak Komu. JIns kakux BUOB YUCIOBBIX PSIIOB OH MPUMEHSAETCA?
WuTerpansueiii npusHak Kommu-Maknopena. B kakux ciydasx ero ciaenyet NpUMEHSTh?
IIpusnak JlelOHUITA CXOAMMOCTH 3HAKOUEPEAYIOMUXCs psAnoB. Kak mpoBOAUTCS OIEHKA CYMMBI U OCTaTKa TaKOTO
psana? IlonsiTrie aOCOMOTHON M YCJIOBHOM CXOIUMOCTH.
[TonsiTve GYHKIMOHAIBHOTO Psifia M 00JaCTH €ro CXOAMMOCTH. PaBHOMepHas U abCor0THas cxoauMocTh? CBoicTBa
PaBHOMEPHO U a0COJIIOTHO CXOSIIUXCS PAAOB.
[NonsTHe cTrenenHoro psaa. Teopema AGens.
WnTepBan u paguyc cXoQUMOCTH cTeleHHOro psaga. CnocoObl HAXO0XKAEHHSI HHTEPBAJIOB CXOIUMOCTH.
Paner Teiinopa n Maknopena s gaHHOW (yHKUMH. YCOBHs pasnoxkeHus QyHkouu B psanp Teitmopa. Cxema
noctpoenus psaa Tetnopa (Makiopena).
Psaner Makiiopena 1uisi HEKOTOPBIX 3JI€MEHTAPHBIX (YHKUWH, HHTEPBAIBI UX CXOAUMOCTHU. VCIONb30BaHME TOTOBBIX
pa3loKeHU IS MONydeHHsl pasiiokeHus: B psan Makiopena Oonee clnoxHbIX (QyHKuuid. [IpuMeHeHne cTEEeHHBIX
PsIOB B IPUOIM)KEHHBIX BBIYUCICHUSX.
[lonsatne TpuroHomerpuueckoro psga. Popmynsl DPypbe ans1 HaxoxIeHus KoddduuuentoB pspa (PpyHKOHA

[IEpUOANYECKas U 3a/laHHas Ha UHTepBaJie [—TC; TC] ).

Teopema [lupuxie o0 ycioBusax pasznoxkeHus GyHKuuu B psg Oypee.
Dopmynel Dypbe 11t HETHBIX U HEYETHBIX (DYHKINH.

Dopmynsr Oypre A cirydast pa3aokeHus QYHKINH, 3a1aHHON B TPOM3BOJILHOM HHTEPBaJIC [—l i ]
Paznoxenue B psn Oypre HENEPpHOINUECKUX PYHKIHH.
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KoMmuiekcHble unciaa u pyHkuuu. Teopusi BbIYETOB
TToHsITHE KOMIUICKCHOTO YHCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.
AnrebGpandeckast ¢opMa 3amyMcH KOMIUIEKCHOTO uyHcia. Kakue KOMIUIEKCHBIE YHCIIa Ha3bIBAIOTCA PaBHBIMH,
KOMIUIEKCHO - COTIPSDKEHHBIMA?
Apudmernueckue NSHCTBUS HAJl KOMILICKCHBIMU YHCIaMH, 3alTUCAaHHBIMU B alNreOpandeckoi ¢opme.
TI'eomeTpuyeckoe TMpeACTaBICHUE KOMIUIEKCHOTO YHCIA, KOMILUIEKCHasl IUIOCKOCTh. Moayiab U apryMeHT
KOMILJIEKCHOT'O YHUCIIA.
TpuHOHOMETpHUYECKAs W TMOKa3aTelbHas (opMa 3alich KOMIUIEKCHBIX uwncell. [lepexon w3 omHOW (HopMBI 3amuicH
KOMIIJIEKCHOT'O YHCJIa K IPYTOH.
BosBenenue B cTeneHb U U3BJICUEHUE KOPHS U3 KOMILIEKCHOro yncia. ®opmyisl Myaspa.
[MousATHE QYHKIIMN KOMIUIEKCHOTO TIepeMeHHOoro0. [Ipesien u HenmpephIBHOCTh (DYHKITHH.
[MokazarenbHas, jorapud@MuUeckas, TPUTOHOMETPHUYECKHE, TUIepOONMUecKue W OOpaTHbIE TPHTOHOMETPHUECKUE
(YHKIIMU KOMIUIEKCHOT'O TIEPEMEHHOTO.
JuddepeHnmpoBanue QyHKIIMN KOMILIEKCHOTO TiepeMeHHoro. Y ciopust Kommm-Pumana.
ConpsbKkeHHBIE TAPMOHUYECKHE ()YHKITHH.
[TonsTre aHaMUTHYECKONW (DYHKIIMH KOMILIEKCHOTO TIEPEMEHHOr0 B 00actu. HeoOXoauMble U OCTATOYHBIE YCIOBHS
AHATUTUYHOCTH.
l'eomeTpryeckuii CMBICT MOJTYJISl H apTYMEHTA IPOU3BOIHON (DYHKIIUH KOMILIEKCHOTO ITEPEMEHHOTO.
[MousTHE MHTETpaNa OT QYHKIMHA KOMIIEKCHOTO NIEPEMEHHOT0 M €r0 OCHOBHBIE CBOICTBA. BBIUMCIIEHIE HHTETPAIOB.
Wurerpanbhas Teopema Komm. Muarerpaisaas Gopmyina Koiu u ee cieacTeust.
UucioBsie ¥ QYHKIIMOHAIBHBIC PSJIbI ¢ KOMITJICKCHBIMU WICHAMH.
Crenennnlie psaabl. Teopema Abens. Psan Teiimopa. Teopema o pa3inokeHNH aHATHTHYSCKON GyHKIIUY B psip Teiimopa.
Psner Jlopana, onpenenenue. Teopema JlopaHa o pa3inoXeHHH aHATMTUYCCKOW (DYHKIIMH B KOJbLe B psif. IloHsTHE
AHAJIUTUYECKOTO MPOJIOJIKECHHUS.
Oco0ble TOUKH B UX KiaccupuKanys. Beraer GpyHKIMY B H30IUPOBAaHHOM 0co0oi Touke. DopMymbl /Uil BEIYUCIICHHS
BBIYETOB.
OcHoBHas TeopeMa O BbIUETAX.
IIpuMeHeHre BEIYETOB K BHIYUCIICHHUIO ONPEACIEHHBIX HHTEIPAJIOB

OmnepanuoHHbIH MeTON
Jaiite ompenenenue npeodbpazoBanus Jlarmaca. Kakas (GyHKIHMS MOXET CIyXKuTh opuruHaiom? Urto Ha3wIBaeTCs
n3o0pakeHneM QpyHkuuu o Jlamiacey?
3anuimute TabauIly n300paskeHui HanboJIee YacTo UCIIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHIA.
ChopmynupyliTe U 3alUIIATE CBOMCTBO JHHEWHOCTH. Kak OHO HCIONB3yeTCS AT HAXOXKIEHUS U300pakeHUs 1o
OpUTHHATY U HA000pOT?




O1eHOYHbIE
MepPONpPHATHS

IIpuMephb! THIIOBBLIX KOHTPOJIbHBIX 32JaHUIH

CdhopmynupyiiTe u 3amumuTe cBoiictBa auddepeHipoBanus n300pakeHus 1 opuruHaia. Kak OHM UCTIONB3YIOTCS
JUIST HAaX 0K ICHHSI H300paykeHHS 10 OPUTHHATY M HA000pOT?

ChopmynupyiiTe W 3alUIINTE CBOWCTBA WHTETPHPOBAHUSA M300pakeHHsI M opurrHana. Kak oHHM HCTIONB3YIOTCS IS
HaXOXKICHUS N300paKeHUS 110 OPUTHHATY U Ha000pOT?

ChopmynupyiiTe ¥ 3alMIIUTE CBOMCTBA 3ama3/iblBaHUS W CMeElleHUs. Kak OHU WCIONB3YIOTCS IS HaXOXKICHUS
M300pakeHUs IO OPUTHHAITY ¥ Ha000pOT?

Jaiite moustue cBeptku QyHKImi. Kak 3anmuceiBacTcs n3o0paxenue cBepTku? Kak MOXHO HCIONIB30BaTh HOPMYITy
CBEPTKH JUTSI. HAXOXICHUS H300paXKeHHUsI TI0 OPUTHHATY U Ha000poT?

Uznoxure cxemy HaxOXJIEHHWS YACTHOTO PEHICHUS JIMHEHHBIX TUPQEepeHINANTBLHBIX YPaBHEHUH OlEepariiOHHBIM
METOJIOM.

WznmoxkuTe CcXxeMy HaXOXKIEHUS YaCTHOTO PEIICHUS CHUCTEM JIMHEWHBIX JU(QQEpEeHIUANBHBIX ypaBHEHUI
OTIepPAIIMOHHBIM METOJIOM.

3amummute u nosicaute Gopmyiy Jroamerns.

IMonsarue Gynkiuit Xapucaiina (M-¢pynkuus) u Jlupaka (5 -pyHKIHA).

S. Meroanuyeckue yKa3aHus 110 poueaype OeHUBAHUSA

O1eHOYHBIE MeponpusiTus

l'[poue;[ypa NPOBEACHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMbIe METOIMYECKHE YKasaHusl

1.

KonrtponsHas pabora

B cemecTpe CTyneHTH BBINIONHAIOT 5 KOHTPOJBHBIX pabOT, COAEp)KaHWE KOTOPBIX OXBATHIBAET BCE pa3feiibl
TUCIIMIUIMHBL.  KakJoMy CTYZCHTY BbIIaeTcs CBOW BapuaHT. KOHTpONbHBIE pPa0OTHl MPOBOJSATCA B Yachl
MPAKTUYECKUX 3aHATUH. 32 KOKIYI0 KOHTPOJIBHYIO PabOTy MaKCHMaJbHBIH OaJll ONpEIeNsieTCs B COOTBETCTBHE C
PEUTHHT-ITIAHOM JTUCITUTUIAHBL,

KpnTeplm OLICHKMU 3aJJaHUdA:

banne! 3a KOHTPOJIbHYIO pa60Ty MOJIy4aroTCA YMHOXCHUCM MAaKCUMAJILHOT'O 6aJma, npeaAyCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHC C peﬁTHHF- IIJIAHOM, Ha JOJI0O BEPHO BBIITOJIHCHHBIX 3aJlaHUH.

W13

B cemecTpe cTymenTs! BeIONHSIOT 5 M J13 1Mo BceM pazpenaM mporpaMMbl JUCITUTUIMHEL. Y KaKIOTO CTYICHTA B
rpynme cBoit Bapuant W/13, Homep BapuaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTAaBE
TPYTIIEL.

N/I3 pa3MernieHs! B 2JIEKTPOHHOM KypCe TI0 JTUCITUTUIHHE.

Pemenwne kaxmoro 3aanus J0HKHO OBITH TOJIPOOHBIM, C BKIIFOUCHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCYKICHHUIA,
MOSICHEHUIA, C YKa3aHHEM UCIIOJIb30BAaHHBIX METO0B U (popMyJ1. 3aJIaHUE BBICBUIAECTCS OTACIBHBIM (paitiioM,
ykaszpiBaercss U0, rpynma.




OneHoYHbIE MEPONPHSITUS

Hpoueuypa MPOBEICHNUS OLICHOYHOI'0 MEPONPUATHA W HeOﬁXO[ll/lele METOAUYECCKHE YKAZAHUSA

Kputepun onennBanus
3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIOJIHEHO O0JIee I0JIOBUHBI 3a7jaHui
Ecnu 3amanne He 3a4TeHO, paboTa BO3BpalIaeTCs CTYCHTY Ha 10paboOTKYy.

CryneHTsl MOTYT UCTIPABJISTh HEBEPHO PEIICHHBIE 3aIaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET y4eCTh UCIIPABIICHHUS ¥ JJOOABUTH OAJIIIBI K MPEIBIIYIIAM

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

B cemectpe crymeHTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH(epeHL-HeAenu B
cepelMHE W KOHIIE TEKYLIero ceMecTpa corjiacHo pacmucanuio. PyOexxnoe tectupoBanue (PT) mpoBomgutcs B
KoMITbIOTepHOU (hopme B on-line pexxnme. [IpomomkurensHOCTh TecTHpoBaHusI — 90 MuHyT 0€3 mepepsiBa. OTCUET
BPEMEHH HauWMHAETCsl ¢ MOMEHTa Bxoja cTyaeHTa B Tecr. MHCTpykTaxx, NpeaIIeCTBYIOIIMNA TECTUPOBAHHIO, HE
BXOJIUT B YKa3aHHOE BpeMs. CTyAEHT MOKET 3aKOHUUTH BBITIOJHEHNE TecTa 0 UCTEUEHHs OTBEAEHHOTO BPEMEHH.
PT HameneHo Ha HE3aBUCHUMYIO OOBCKTHBHYIO OLICHKY 3HAHHM, YMEHHI W BaJCHUH, MOJYUYCHHBIX CTYACHTAMH 3a
OIpeieIeHHbII TPOMEKYTOK 00yUeHHUS.

Kaxnpiii BapranT OuseTta MOJETUPYETCs KOMIBIOTEPOM IO 33JaHHBIM pa3lienaM XUMHUH U COmepkuT 20 3amaHuil.
CTyIeHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pELICHUS M MOSCHEHUs MpoBoAsAT Ha Oymare. [lo okoHuaHWH
TECTUPOBAHMS IIPETIONIABATENI0 BBIIACTCS MAaTpPHLA OTBETOB M CYMMAapHBIH peHTHHr 3a TecT. OOCyxIeHne
Pe3yIbTaTOB TECTUPOBAHUS MMPOBOIUTCS HA KOHCYJIBTALNH.

Kpurepun oneHkn 01HOTO 3aaHNs:

® 32 KaKJ0€ IMPaBHIBHO BBIMIOJIHEHHOE 3aJaHNE BBICTABIsIETCS | TECTOBBII Oas;
3a HENPaBHJIHHO BBIIIOJHEHHOE WJIM HEBBINTOJIHEHHOE 3a/1aHKE BhIcTaBisieTcs 0 6asios;

e I 3aJaHUi ¢ BEIOOPOM HECKOJIBKUX NPABIWIIBHBIX OTBETOB, 33JJaHUH Ha COOTBETCTBHE M YCTAHOBJICHHE
[10CJIEI0BAaTEIbHOCTH PEAyCMOTPEHO YaCTUYHOE OLICHUBAHHUE.

MaxkcuManbHBI CyMMapHbIi TecToBbIN Oam 3a kaxnoe PT cocrasisier 15 6annos.

3a 2 meme:mm no PT cCTymeHTBI MOTYT O3HAKOMHTCS C IEMOHCTPALMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmoyiaraeTcsi Ha caire http:/exam.tpu.ru B pasgene «MeponpusATHS», W MOXET OBITh BBITIOTHEH KaXKIbIM
CTYACHTOM HEOTPaHWYEHHOE YHCIIO Pas3.

Jna cmydenmos, ne npoweowux PT 6 nepuod nposedenus mecmuposanusi no YeaiCUMeIbHOU npuduHe,
npeodyCMOmpena G03MONCHOCHb MECMUPOBAHUSL 8 PE3EPEHbLIL OeHb, KOMOPLIL HAZHAYAEMC s CPA3y NOCAe KOHGepeHy-
Hedenu.

Ilpu pezynomame pybesicnoco mecmupoganus 6 6ai108 U menee, 00YUAIOWUMCA NPeOOCMABNIAemcs 8 nepuod
MeKywel npoMeNCymo4HOU ammecmayuy 603MolcHocmy nogmopho npovmu PT 6 pesepsuviti 0enb, co2nacosanbiil




OneHoYHbIE MEPONPHSITUS

IIpouenypa npoBeaeHNsi OLEHOYHOI0 MEPONIPUSITUS M HEOOX0IUMbIE METOAMYECKHE YKA3AHUSA

¢ bropo pacnucanuii TI1Y.

DK3aMeH.

DK3aMeH OCYILLIECTBIISIETCS B COOTBETCTBUU ¢ [10710°KEHMEM O NTPOBEICHUU TEKYILETO KOHTPOJIS U
npoMexxyTouHoi arrectauuu TIIY Ha sk3ameHe CTyJeHTY BBIIAIOTCS OUIIETHI, BKITIOYAIOIINE TCOPETUICCKHE
BOIIPOCHI U MpaKTHIEeCKUE 3a1aHvsl. [IpenogaBarels, MpoBepuB paboTy, B X0J/Ie YCTHOM OeceIbl CO CTYJICHTOM MOXET
3aJ1aBaTh BOIIPOCHI IT0 CAaMOMY OMJIETY, a TaKXKe JIOTIOJTHATENIBHEIE BOIIPOCHI IO TEOPUH U NpaKTHUKe. B uTore cryneHT
HaOMpaeT UTOTOBBIN 0aJUT 3a IK3aMeH, MakcuMaabHO 20 0amtoB. OlieHKa 3a AUCUUIUIUHY GOPMHUPYETCS KaK HTOrOBast
3a pabOTy B CEMECTPE U 3K3aMEH B COOTBETCTBUE C MIPHUHSATON IIKAIOHN OICHUBAHHS.

CTyJeHThI, He C/IaBIIHE 3K3aMEH B CECCHOHHBIN MEPUOJI, MOTYT IIEPECAaTh €ro B TIEPHO/IbI JTHKBH AN
3aI0JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOIIEH MTPpOLIETypOil.

B cootBercTBuu ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yTBepkIeHUH U BBEACHUU B JICHCTBHE
«CucTeMbl OLICHUBAHUS PE3YNIHTATOB 00yueHUs B TOMCKOM MOJUTEXHUYECKOM YHUBEpcuTeTe» U Ne59/ox
OO yTBepKIeHUU U BBEICHUH B JieiicTBE HOBOW penakiuu «llonoxeHus: o mpoBeIeHNH TEKYILETO
KOHTPOJISI ¥ IPOMEXKYTOUHOM arrectaniuu B TITY» sk3amen o ¢pu3nke mpoBOIUTCS B YCTHOU (opme.
CryaeHTy BbIIAETCS DK3aMEHAIMOHHBIN OUIIET, COMepPKAIINNA TEOPETHUECKHE BOTIPOCHI, KAUECTBEHHBIC U
KOJIMYECTBEHHBIC 3aaun. Kaxplil Borpoc OmiieTa oleHuBaThes OamioM (Bcero mo omety 20 6aos).
DK3aMeH MPOXOIUT B YCTHOU (popme.

CornacHo HIkanbl OLEHUBaHUS PE3YJIbTATOB

18-20 6aioB (OTIUYHO) - BCECTOPOHHHE 3HAHMSI, OTJINYHBIE YMEHHS U BIaJIEHUE ONBITOM MPAKTHIECKON JESATENLHOCTH,
HE0OXO0IUMBIE Pe3yJIbTaThl 00yIeHUs C(HOPMHUPOBAHEI;

14-17 6amioB (XOpoOIII0) - JOCTATOYHO IMOJIHOE IIOHUMAaHHUE MPEAMETa, XOPOIIIME 3HAHUS, yMEHHSI U OTIBIT MPAKTUIECKOM
JIEATEIIBHOCTH, HEOOXOIUMBIEC PE3YJIbTAThI 00YICHUS CHOPMHUPOBAHBL;

11-13 6amioB (YIOBIETBOPUTEIHHO) - MpueMIeMOe NOHUMAHUE TIPE/IMETA, Y/IOBIETBOPUTEIbHbBIE 3HAHMS, YMEHHUS 1
OIIBIT IIPAKTHYECKOH A TEIBHOCTH, HEOOXOAMMBIE Pe3yIbTaThl 00YdeHHs CHOPMHUPOBAHBI;

0-10 6ammoB (HEYAOBIETBOPUTEIBHO) - pe3y/bTaThl 06yYeH s He COOTBETCTBYIOT MUHMMAJILHO JOCTATOUHBIM
TpeOOBaHUSM.

Pe3ynbTaThl mpoMeKyTOYHOM aTTecTauu OPOPMITSIFOTCS BEIOMOCTBIO i BHOCSTCSI B 3a4ETHYIO KHIDKKY

00y4Jaromerocs.




