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1. Poap gucuuminnbsl «Marematuka 3» B GOPMUPOBAHNM KOMIETEHIMA BBINYCKHUKA:

DJ1eMeHT N — CocrapJsiioniye pe3yJbTaTOB 0CBOCHHsI (1eCKPHITOPBI
00pazoBaTebHOI Kon A pr1 A a KOMIIETeHIH)
TPOrpaMMBI CemecTp | KOMIETeHIMH Hauvenosare O
(amenumnna, ROHIICICHITHN K HaunveHnoBaHue
071 HHAMKATOPa WHIHKATOPA A0CTHKEHHS Kon
npaktuka, F'HA)
YK(VY)-1 Crioco0eH OCyIIECTBIISATh NYK(Y)-1.1 Amnanusupyer 3agauy, YK(¥)-1.1B1 Bnageet onbiTom npuMeHeHust
MIOMCK, KPUTHIECKUH BEIIENSS ee 6a30BbIe 3aKOHOB €CTECTBEHHBIX HayK 1
aHAIIU3 U CHHTE3 COCTABIISIOIHE MaTeMaTHYEeCKUX METOJI0B M MOJIEIIeH
nHbOpManyy, IPUMEHSITh JUISL PEIICHHS 33124 TEOPETHIESCKOTO 1
CHCTEMHBII IOIXOA IS MIPUKJIAJHOTO XapaKTepa
pelIeHns HOCTaBIEHHBIX YK(V)-1.1Y1 Ymeer pewarhb 3371241
3amad TEOPETHYECKOr0 ¥ NPHUKIAIHOTO
xapakTepa
YK(V)-1.131 3HaeT 3aKOHBI E€CTECTBEHHBIX HAyK M
MaTeMaTHYecKHe METOJIBI
TEOPETHYECKOr0 Xapakrepa
OIIK(Y)-1 CrnocoGeH pemarb N.OIIK(Y)-1.1. IIpumenser matemarnueckuit | OIIK(Y)-1.1B3 Brnaneer MaremMaTHyecKUM anmapaTom
3a/1a9H, OTHOCSIIIHECS K anmapar UCCIIeJOBaHHs KOMIUIEKCHOTO U ONIEPAI[HOHHOTO
podeCcCUOHANBHOM GbyHKLMH, THHEHHOH HcUHCIeHHs, U (epeHIHaTbHBIMI
JIeATEIbHOCTH, TIPUMEHSIS anreOpel, YPaBHCHHSMU H PsIIaMU JIs
Maremaruka 3 3 METO/BI MOZIEJIPOBAHHS, 1 pepeHIHaTBHOTO 1 MIPOBEJICHHS TEOPETHIECKOTO
MaTeMaTHYECKOro HHTErpaJbHOr0 HCUHCICHNUS, HCCIICI0BAHUS U MOJICIPOBAHUS
aHanm3a, panoB, tuddepeHranTbHbIX (U3MYECKUX U XUMHYECKUX MTPOIIECCOB
€CTECTBEHHOHAYYHBIE 1 ypaBHEHHH, TEOpHH 1 SIBJICHUIA, a TakoKe, VISl peIIeHHs
0O0IIeHKEHEPHBIE (GyHKIMHA KOMITJIEKCHOTO npodecCHOHANBHBIX 3a1a4
3HAHUA MEPEMEHHOT0 B HHKEHEPHOI OIIK(Y)-1.1Y¥2 Ymeer pematb OOBIKHOBEHHBIE
JESATEINBHOCTH anddepernanbHple ypaBHEHHS W X
CHCTEMBI, HPUMEHSATh arnmapat
TapMOHMYECKOTO M KOMIIIEKCHOTO

aHa/M3a [PH PELICHHH CTaHIapTHBIX
3a1a4

OIK(Y)-1.133

3HaeT OCHOBHBIE ONIpPENENEHHS |
MOHATHSA Teopun auepeHIraabHbIX
ypaBHEHHIA, PAIOB, byHKIMH
KOMIIIEKCHOTO MIEpEeMEHHOTO "
OIIEPaIHOHHOTO0 MCUHCIICHU S

2. IMoka3zaTesu U MeTOALI OLICHUBAHNS

“J'laHPlpyeMble Ppe3yibTaThl Oﬁy‘leHl/Iﬂ 0 TUCHUILIHHE

Kona unaukaropa

Kox HaunmenoBanune

J0CTHXKEeHH S
KOHTPOJIHPYeMOoi
KOMIIeTeHIUH
(WJIH ee YacTH)

HanmeHoBaHnune pasaea THCHUIIIMHBI

MeToabl OLleHUBAHUS
(oeHoYHbIE
MepOnpUsiTHS)




P 1 | Brmaneer 1. O6bikHOBeHHBIE MU PepeHIINaTbHbIE YPABHEHHUS Kontponenas padora
METOJIaMH PeIICHUs] OOBIKHOBEHHBIX AU (HepeHINATBHBIX TIEPBOTO MOPSIKA na3s.
ypaBHEHHH 1-T0 M BBICIIETO MOPSIIKOB U CUCTEM 2. OGBIKHOBEHHBIE TUBPEPEHIHATBHBIEC YPABHEHHS TecrupoBanue —
A QepeHIHaTbHBIX YPABHCHHIA; BBICIIHX IIOPSIKOB U CHCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIH
METOJaMH  HCCIICJOBAHHA CXOIMMOCTH PSJIOB, PaslOKCHHA | 1 yK(V)-1.1 JubdepeHIHaTbHbIX YPaBHEHHI koHTpoib LJOKO
(GyHKIMA B CTENEHHbIE W TPUTOHOMETPUYECKHE  PSIb; 3. YHCIIOBBIE pSitbl
MeronamMu uddepeHnnantsHOr0 U HHTErpaabHOro ueuncinerns | M.OMK(Y)-1.1. | 4. DYHKIHOHAIBHEIE PSIBL.
GbyHKIMH KOMIIJIEKCHOTO MIEPEMEHHOT0; OCHOBHBIMHU 5. Psiet Dypbe
MPWIOKCHNSIMA TCOPHUH BBIYETOB; METOJAMH OIEPAL[HOHHOTO 7. Pabl B KOMILIEKCHOM 0GNACTH.
WCUYHCIICHUSI PEIICHUSI OOBIKHOBEHHBIX JIH(D(hepeHIaIbHBIX 8. Teopusi BBIYETOB U & IPUIOKCHUS
YPaBHCHHI 1 X CHCTEM 9. IIpeobpazosanue Jlamnaca. OnepanoHHBIA METO

pemieHus quddepeHNnaNTbHBIX YpaBHECHHHA

P12 VYmeer 1. O6bikHOBeHHBIE MU DEpeHITIATbHbIE YPABHEHUS KonrposnbHas pabora
ONpeneNATh THI, HAaXOMUTh OOIee M 4YacTHOE peIICHUE TIEPBOTO TOPSIKA 3.
i epeHnnanbHbIX ~ ypaBHEHHMH W CHCTEM  JIMHEHHBIX 2. OGBIKHOBEHHbIE MU(pEPEHIHAIBHBIC YPABHEHHS TectupoBanue —
i epeHInaIbHBIX ypaBHEHHUH c TIOCTOSTHHBIMHU BBICILIX TIOPSIIKOB H CHCTEMBbI 0ObIKHOBEHHBIX HE3aBHCUMBIH
Ko3(h(pUIMeHTaMH; HCCIEAOBaTh HA CXOAWMOCTb UHCIIOBBIC b depeHIMATBHBIX YPaBHEHHi koHTposs [JOKO
pAIBI;, HAXOAMTh MHTEPBAIBI CXOAMMOCTH CTENEHHBIX DPAIOB; | JL.YK(Y)-1.1 3. YHCIIOBbIC psiibl
pasnarate ¢(yHkumu B psax Teitmopa m ®Dypbe; BBHINOIHATH 4. DYHKUMOHAIBHBIC PSIBL.
NEHCTBUA ¢ KOMIUIGKCHBIMH — uncnamu M yHkumuamy; | MOIK(Y)-1.1. | 5 pgny Oypbe
I depeHIupoBaTh U MHTEIPUPOBATH (HYHKIUU KOMIUIEKCHOTO 7. P/l B KOMILICKCHOMN 0ONACTH.
NepeMeHHOro; pasiarath GpyHKuuu B psig JlopaHa; npUMeEHSTH 8. TeopHsi BBIUETOB U €& IPHIOKCHHS
TCOPHIO BBRIYCTOB UL HAXOXICHUA HHTCTPAJIOB, HaXOIWTh 9. [IpeobpazoBanue Jlamiaca. OnepannoHHBIH METON
n300pakeHHe 10 OPUTHHAILY U OPUTHUHAJ 10 U300PAKEHHUIO; perens 1ubepeHIHAIbHbIX YPaBHCHHIT
pemath 3amaqy Komm ans auddepeHInansHbpIX ypaBHEHHH U
CHCTEM C ITOMOIIBIO ONEPALIMOHHOTO HCUNCIICHHUS

PO 3 3uaer 1. O6bikHOBeHHBIE MU hepeHIATbHbIE YPaBHEHHS Konrpounbrast pabora
knaccupukanuio auddepeHInaTbHBIX  YPaBHEHUH, OCHOBHBIC TIEPBOTO MOPSIKA UAas.
MeTonbl pemreHus AU GepeHnnanbHbIX YpaBHEHNH TEpBOTO U 2. OGbIKHOBeHHbIe Au((EpPeHIHANbHbIC YPABHEHHS TectupoBanue —
BBICIINX HOPSAKOB U cHcTeM AN GepeHINATbHBIX YpaBHEHHH; BBICILIAX TIOPSIIKOB H CHCTEMBbI 0ObIKHOBEHHBIX HE3aBHCUMBIH
OCHOBHBIC TOHSTHS TEOPUH YHCIOBBIX M (DYHKIMOHAIBHBIX WYK(Y)-1.1 b depeHIMaTbHBIX YPaBHEHHi koHTposs LJOKO
psanoB; psnael  Teitnmopa, Maknopena, ®ypwe; MNOHATUA 3. YnciioBbie psibt
KOMIUIEKCHBIX YHCEJl, OCHOBHBIX (yHKuMH KomIuiekcHoro | M.OMK(Y)-1.1. | 4. DYHKIMOHATBHEIE PAIBL.

IIEPEeMEHHOTO W WX CBOMCTBA; aud¢epeHIpoBaHne U
HHTETpUpOBaHHE (QYHKIUH KOMIUIEKCHOTO IEPEMEHHOTO;
moHATHS psAnga JlopaHa, OCOOBIX TOYEK, BBIYETOB; IIOHITHE
npeobpa3oBanus Jlamiaca ¥ ero OCHOBHBIE CBOWCTBA; OCHOBHBIE
MIPHUIIOKEHHUS ONIEPATHOHHOTO HCUUCTICHHS

5. Paner @ypre

7. Ps1pl B KOMIUIEKCHOM 00JIACTH.

8. Teopust BBIYETOB U €€ MPUTOKEHUS

9. IIpeobpazoBanue Jlamraca. OnepauoOHHBINA METOT
pemenns quddepeHnnaIEHBIX YpaBHESHHUHA




3. IllIkaJja oueHuBaHUA

[Topsmox opraHu3aly OLIEHUBAHUS PE3yJIbTaTOB OOyYEHHUS B YHHBEPCHUTETE PETJIAMEHTUPYETCS OTIEIbHBIM JIOKAJIbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3ybTaTOB 00ydeHuss B TOMCKOM MOJIUTEXHUYECKOM yHHBepcuTeTe (CrucTema oleHuBaHus)» (B JICHCTBYIONICH PEIAKIHH ).
Hcnonp3yercss OalibHO-PEUTUHIOBasi CHCTEMa OLICHMBAHHUS pe3yjbTaToB oOydeHus. MtoroBas oueHka (TpaJulMOHHAs U JUTEpHas) MO BHUAAM
yaeOHoil nestenbHOCTH (M3ydenue mucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKU) ONPEASISICTCS CyMMON OaluioB IO
pe3ylbTaTaM TEeKYILIEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTallu (MTOroBasi peHTHHIOBast olleHKa - MakcumyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIIOJIHUTCIBHBIX 0amnoB 3a OICHOYHBIC MCEPONPHUATUA TCKYILIEIO KOHTPOJIA U HpOMeX(YTOqHOfI arrecraguu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUIIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS
3a/1aHus

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLICHKE

Onpe)]e.nem[e OLCHKH

90%+100% «OTIUIHO» OTin4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHUA, OTIIMYHbIE YMEHUS U BIIaJICHUE ONBITOM IIPAaKTHUYECKOH JesITeNnbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO TOJIHOE MOHMMAHUE NPEIMETa, XOPOILIHE 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOM NesATENbHOCTH, HEOOXOJMMbIE Pe3yJIbTaThl
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE PEIMETa, YOBICTBOPHTEIbHBIC 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH AEATEILHOCTH, HEOOXOANMBIE Pe3YIIbTaThI

06yqu1/m C(bOpMI/IpOBaHbI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYECCTBOM OaoB

0% - 54% «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAITFHO JOCTATOYHBIM TPEOOBAHUSIM
[Ixana 17st OLIEHOYHBIX MEPOTPUITHI U U] PEepeHITMPOBAHHOTO 3a4eTa / 3a4eTa
CreneHb
CcCPO
(popMHPOBAHHOCTH Baxa COOTBeTcTBMe Onpexesenue onenin
pe3yabTaToB TPAaAUUHOHHOHU OLICHKE
00yuyeHnst
90% + 100% | 90+ 100 «OTIMYHO» OT1ianyHOE TOHMMaHHKE TpeMeTa, BCECTOPOHHHE 3HaHNUS, OTIIMYHBIE YMEHUSI U BJIaJICHUE OTBITOM MPAKTHUECKOH JeITeIbHOCTH,
HEoOXOAMMBIE PEe3yNIbTaThl 00yUeHHs cPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0alioB, OIM3KUM K MAaKCHMAJIbHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO IOJIHOE TOHMMAHHUE NPeIMETa, XOPOIIHe 3HAHUS, YMEHHS U OITBIT IPAKTHUECKOM NesATENbHOCTH, HEOOXOIMMbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJITHOTO M3 HUX HE OIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0ajlIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemiemoe MOHUMaHKE TIPEAMETA, YIOBICTBOPUTENBHBIC 3HAHIS, YMEHUS U OIIBIT IPAKTUUECKOH AeITeTbHOCTH, HEOOXOTUMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAYECTBO HEKOTOPHIX M3 HUX OLEHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlJIOB
55% + 100% | 55+ 100 «3auTeHo» Pe3ynpraTel 00y4eHHs] COOTBETCTBYIOT MUHIUMAJIFHO TOCTaTOYHBIM TPEOOBAHUSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbTarhl 00yueHUs: He COOTBETCTBYIOT MUHUMAIILHO JIOCTATOYHBIM TPEOOBAHUSAM
«He 3aureHo»




4. TlepeyeHb THUNOBBIX 3aIaHUI

OueHovHbIe le/lMepr THINOBBIX KOHTPOJBbHBIX 3aJJaHMit
MEpPONpPHATHS
1. KoHntposbHas
paborta
BapuaHT N2 1

KoHTponbHasa paboTa no teme «AunddepeHuymanbHbie ypaBHeHUA 1 —ro nopagKka»
1. Onpeaenutb TMN N HaUTK o6 Me peLleHUsA JaHHbIX YPAaBHEHWIA:

1. (y+ylInx)dx— (x—xy)dy =O0.

2. Y+ 2X y= 2x2
1+ x2 1+ x2
2
3. (2 + ydx+ (x2y - X )dy =o.
y2 y3

2. HaijiTn yacTHbIe pelieHUs] yPABHEHUI:

4, xy’—y:xtg(¥j, y(@) =1.

5. eYdx=@y-xe¥)dy, y(-1)=0.

KoHTponbHasa pabota no teme «uddepeHymnanbHble ypaBHEHUA BbICLIEro NopaaKa U cuctembl JY»

) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPaBHEHWIA:

1) y'=y+x




OueHouHble
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

n ! e
2) Y-2Y+y=—.
X

X

1) Pemuts 3apauy Komm:

1) w+(y)=0. yO=LyQ@=1
2) y'—y=e*+2x. y(0)=1 y'(0)=1.

Y,
dt x(0) =1; y(0) = 1.
X

Yucuaosblie 1 QYHKIMOHAJIbHbIC PAJIbI

HccnenoBaTh Ha CXOAUMOCTD psAAbI:

© © 2 © nl I
13 1 2 (n+1g | 3_Zn.(n+1).’
N +1-cos” na 1 (n+2)°3" = (@2n)!
=(n-1)" (- 1)
4 2[% + 2) ’ z
n=1 n°+5
Haiitn uateppai CXOJII/IMOCTI/I psaa, UCCIENOBATh P Ha KOHIIaX WHTEpBaJa:
[ z 3" (n+3)*
n n=1 (X+5)

Paznoxuts B pan Teitnopa, B OKpECTHOCTH TOYKH Xo, PyHKIHIO f(X):




OueHouHble
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1) y=Inx, x5=1 2) y=x2-sin5x, Xo=0
7 1
)y y=——mm =0, 4) y=== Xg=-1.
1+x-12x2 0 Ix °

Kontpoabnas padora Ne3 no teMe «@yHKIMHM KOMILIEKCHOI'O IIepeMEeHHOI 0>
BAPHUAHT Nel

. 3o . .
V. a) HaiiTu Bce 3HaueHus KOpHs: N — 2 . Pe3ynbrar BBIUMCIEHUH PEICTABUTE B alrebpandeckoil popme.

6) Ilpencrasuts B anrebpanueckoit popme: (—1— i)4i .

o H 2
V. a) Haiitu ko> duImeHT pacTsDKeHHs U Yroll II0BOpPOTa B TOUKe Zp =1—1 npu otobpaxkennn o = Z

0) [IpoBeputhb (QyHKINIO HA AaHATUTUIHOCTD: () = (Z*)2 -Z.

VI. Haiitn anamumnaeckyro ¢yakumio f(zZ) =U +1V no ussectnoit neiictBurensroii uactn u 3uavennio f(zp):

U(xy) =x3-3xy% f(i)=-i.

VII. Berauciauth HHTErpat: j'Z2 Imzdz, rue L - orpesox npsmoii ot Toukn Z; =0, no touxkn z, =1-2i.
L
dz ) .
VIII. Beraucnuth HHTErpa: Jﬁ ,tne L .|Z — 2I| =1.
i 2°(z-2i)

Konumponwvnan paboma Ne3 no meme «Komnnexcuwvie paovt. Boruemui»




OueHouHble

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepOnpHSATHS

BAPHUAHT Nel

Z
(z-1)(z% +2z-3)
©  cos(in) Y (z+i+1)"

2. Haiiti 1 mocTpouTh 06JIACTH CXOAUMOCTH psijia: 2 1

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

1. Pasznoxurs GpyHKINIO f ( YA ) = B psin JIopaHa ¢ ieHTpoM B Z() = 1 & xombue | z-1 |> 4.

3. Brrancnuts CJICAYIOIINC UHTCTPAJIbL:

2dz exp(1/z)+1 T coszxdx
n 5 |

- dz
2 ) ®)
2—2|=4 e’ +e |2j=2 z o X2 +4X+5

KonTpoabHas padora Ne3 no teme «OnepannoHHoe HCHUCTIEHHIE.)
BAPUAHT Nel

1. Pemmts muddepennuansHoe ypapuenne X +3X = e , €CIn X(O) =0.
2. C momoripo Gopmysl J[roaMerns HAWNTH pelIeHUE YPaBHEHHUS
X"'=arctgt,
YAOBJIETBOPSIOLIEE HAYATBHBIM YCIOBHUSIM X(O) = X'(O) =0.
X'+4y +2X = 4t +1,

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




OueHouHble
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

W13

IIpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUMH.




OueHoYHbIe
MeponpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JuddepeHiunantHele YPaBHEHWA W CHETEMBI

1. Haiirn ofuie peluesns ypaBHeHHI! NepBoro mopiajiKa

)Y L
Ny-2o_-
)y z  sin(y/z)
2) y +ycosz = cosz.
3 ¥ +y=zy.

- dr
n € ciy_l_ -.I)

ES costy .
5) (3z° 4 6ay?) dr + (6x?y + 47) dy = 0.
6) 24y +dy—z)y' =L

= 0.

2. HaliTn yacTHEI® PelieHUd ¥ paBHEHII
1) Vi + Lde =z ydy, y(1) =0
N (r—y)de +({x+y)dy =10, y(l)=1.
3) zy — 2y =2t y(l)=10.
) v dey=(14+z)e™ o, y(0) = 1.
3. Haitrn peiwenns ypasHeHuil BrCllero Nopaika
; (0) =0
1) 2oy =o't — 1. 9 o = g e ?s’._ "
) y'y' =y V=Y =1
3) ¢ cos’x = 1. Ny +9 =cosz.
5) g+ o 2ho's 6) "+ + -* + !
Wy cos’ ¢ yraTy=Ere e
Ty +2 +y =122 -10) e, &) o =3y = 2sindz — cos 3z

9) y" =4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 29 =1 -2
)2y 4oy +y =10, 12) 2% 4" — 6y = 12Inz.

13) # 423 + 52 = =8¢~ sin 21, r(0) =2, z(0) =6
14} £ — 62 + 25z = Osindl — 2 cos 4L, z(0) =2, z(0)= -2

4. HafiTn peieis NuHelHEX cHCTeM

0 &= -8z + dy 2)]i=[iz+5y 2(0) =0
y =z —4dy l;}=—u’+2y' y(0)=1.

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




OueHounbie IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpPONPHSITHS

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

©  (2n-1)° © 3
1) Y ) 2) 't
) n§1(5n2+1)-Jﬁ ) Elg J2n+7
(n') © (n—ljn 1
4 o =
)Z )ngl =
2. UccrenoBaTh Ha CXOJMMOCTD 3HAKOUYCPEIYIOIUECS PSIJIBI:
3n 2 X 5n +3n-1
1) Z( 1" 2) > (-1)" — 3
n=1 7 4
06" (n2 -1) 2
3) Z( 1) 4) Z( 1)"n2n
n=1




OueHouHble
MEPONPHSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

p 320 a0 g Saynany

n=1 +1 n=1

4. Paznoxuts B psix Teitnopa no crenensm (X —Xg) yHKuuu:

1 —2X
1) y=——, X =-2 2) y=(1+x)e“", x,=0
X2 +4x+7 0 0
arctgx3 3
3) y= = Xp =0, 4) y=In(x+2)" xp=1
X

5. Hcnonb3ys pasioXeHHE MOABIHTEIPATbHON (YHKIIMKM B CTENEHHOW PsiJi, BBIYMCIUTH HMHTETPAIBI C
ToyHOCThIO HEe MeHee 0,01:

18 1
1) [N1-x3dx 2) [sinx®dx
0 0

KomiulekcHble yncjia M GyHKIMKN

1. lans! uncna Zg = —2\j§ +2i, 2, =2-06i.

BreimonHuTh feficTBUs B anredpandeckoii Gpopme:

1) 3z +52,, 2) z;-17,, 3) 4,
22

2. JlaHbI 4ncia Zl=3\/§+3i, Z, =-1+4i, 3=2-4i.

[TocTpouth ymciia HA KOMIUIEKCHOHN MJIOCKOCTH U MEPEBECTH B TPUTOHOMETPUYECKYIO U MOKa3zaTeabHylo (popmy
3anucH. BINOIHUTE yKa3aHHbIE IEHCTBUS B MTOKa3aTeIbHON (opMe, pe3yIbTaThl MPEJICTABUTD B alredpanyeckon
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U B IIOKa3aTeslbHOU dopMe.

1) ()% 2 Yu, 3 22

Zy + 13
3. Mamstuncna zp = —1—1, z, =2+3i.
Boruucnuth 3HaueHus QyHKIIHMA:
z
1) Inz, 2)e2, 3) cosz,.

Pesynbratel npencraBuTh B aniredpanydeckoi Gpopme.
4. OnpenenuTh U MOCTPOUTH HA KOMIUIEKCHOM TUIOCKOCTU CEMEICTBA IMHUH, 3JaHHBIX YPABHEHUSMHU:

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

5. Haiiti Monysis 1 apryMeHT npou3BoaHoN GpyHkiuun W = f (Z) B TOYKe Z = Z:

f(z)=(1+4i)e™  z5=1+i

6. BBIUMCIUTD HHTETpaIbL:

dz
1) | .=, 20e L: |Z|:\/§, Rez>0 ¢;
({)*’Z | |

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

7. BeraucianTh, HCTIONB3Yys HHTETpaNIbHYIO0 Gopmyiry Kormu:
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MepOnpHSITHS
1) |2]=0,5;

2% — 7
[lj—dz, 20e L:32) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanuuoHHbIH METOX
1. Haiiti n300pakeHus CIeAYomuX ()yHKITHNA:

el _ ebt
1) f(t)=cos’. 2) f(t)= t
2. Haiiti opuruHansl GyHKIHHI 110 33 JaHHBIM H300paKEHUSIM:
1 p2
DFP)=—m—— ) F(Pp)=—m——
(P+1)*(p+3) (p® +4)(p® +9)
3. Haittn pCUICHUC 3a1a4n KOH_II/I OICpalilMOHHBIM MCTOAOM:
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. Pemmith ypaBHEHUS, UCTIONB3Ys hopmyy roamerns:

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

5. Haiitu pemenue cuctem oneparnuoHHBIM METOIOM:

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

TectupoBanue — | Bonpocsr:

HE3aBUCUMBIN 1. Jlanbl KOMILUIEKCHBIEC YUCA
koHTpoJib [IOKO z,=1+2iu z,=3i

(PT5 u PT6)

(SI[GCB Zl n 22 - KOMIIJICKCHO COIIPAKCHHBIC III/IC.]'IEl)

YcTaHOBUTE COOTBETCTBUE
JIEWCTBUE HAJl YNCIIAMU:

1.

o &~ PN

abhwbnE

22, +3z,
-7,

N

Z,°Z,

| N
N

5.

N

1
()"
pe3yiibTaTt ﬂeﬁCTBHH Hag yucjiaMu
3i—6
4i-3
2-5i
—6-3i
6+ 3i

2. JlaHBI KOMIUTEKCHBIE YnCiIa

i=
z,=2e"

T

57
_i2%

z,=Te °©

a) I'maBHOE 3HaYeHME apryMeHTa pou3BeeHus Z1 * Zo paBHO

z
0) I'maBHOE 3HAaUeHKE apryMEHTa OTHOIIEHHSI — PaBHO

Z,

(OtBeThI 1aTh B rpajaycax)
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3.yCTaHOBI/ITe COOTBETCTBHEC
OyHKUMA

1. 2exp 1+i5§j

2. 2exp 1+i2§j

3. 2exp|1-iZ%
p 6j

4. 2exp 1+i£j
3

3Ha4YCHHE (PYHKIUU

. e(L++/30)
e(i—+3)
e(\3:i-1)
e(\3-1)

oA W e

4.

Haiitu k023G QuumenT pacTsiKeHUs ¥ yrol noBopora B Touke Zg = |

nipu otobpaxennn | (Z) = Z4 +Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHeI\/’I KBAaAPATHBIX OKPYTJIATH 00

JCCATBIX.
3HadyeHUs yriia moBOpOTa BBOAUTD B I'paaycax

Bsectu n1Ba 4n(
k =
a =

5.

BbIuncinuTh HHTETpa I (Rez+Jmz)dz (L)-

(L) npsiMast JIMHUSA,
, TIe

COAUHAOLIAas TOYKU nu

Bsectu nBa un(
X =
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OTBeT Moy4YuTh B BUjIe KOMIUIEKCHOTO urcna X + 1Y

JlpoOHBbIe 3HAYCHUS BBOJUTH B BHJIE HECOKPATUMOMN APOOH
4/9,-7/2

6.
BerancnuTh wHTETpal, Henoyb3ys Gopmyny Komm 1. -7nl2
dz 2. -1
§ 5 3. xl2
z+2il=2 2° +4 4 —7il?2
' 5. -1/2
KOHTyp O6XOI[I/ITC$I B ITOJIOKUTCIIbHOM HallPaBJICHHUHU.

7

Bri6epute Bce pyHKIMH, KOTOPHIE MOTYT Int
CILY’KMTb OpUTMHAJIaMU A —

m U oW
Q
=
(@]
—
(@]
—+

m
|
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YCcTaHOBUTE COOTBETCTBUE OPUTHHAIIOB U 2 4p
M300paXKeHuUI 1. F(p)= +—
p+3 p°+4
A f(t)=2e" +4cos2t 5 8
3t - 2. F(p)= +
B. f(t)=3e> +4sin2t p+3 p?-4
c. f(t)=2e"" +4sh2t 3 F(oy- 2 4p
3t . ( p) A 3 )
D. f(t)=4e> —4ch2t p p=—4
3 8
4. F(p)= +—
p-3 p°+4
9,
Bribepute yCIOBHO CXOASIIMICS DS, KCIONB3YysSd TMPU3HAK © (_1)n+1 ) n2
Jleit6HuIa 1. ~~
n=1 (3n+ 2)2
00 n+1
2. 3 (-2 n
ne1 (n+1)!
00 n+1
3. y D
n=1 3n+2
0 (_ n+1
4. 30D
n=1 3n+2

10.
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X :; 1 f(x):—x——x2+£x3+
Pa3noxuth HyHKIHIO (1 +X)(X—2) B sl 2 4
MakJiopeHa. 2 f(X):_+ZX+§X2+EX3+
11 3
f(X)=—=4+=x—=X"+—=x"+
3. T(X) >t ;
11,
Nurepsain (1;3) sBisieTcst HHTEPBAIOM CXOAUMOCTH PSIOB o0 .
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.YcTaHoBUTE COOTBETCTBUE
GbyHKIHUS CYIIECTBEHHO 0C00ast TOUKa

e’ o
=y i
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(1+z)
In| ——
—Z z=0

" 22 (z2+4)
£ (2) :sin[ﬂ)
Z+4i
eZ—I

e

13

z=-4i

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zo = —i B CTEHICHHOH psijl

a,+a,(z+i)+a,(z+i)* +a,(z+i)* +...

Yxkakute K03hPUITEHTH pa3iIoKeHUs do; a1; a2; a3

(poOHBIe OTBETHI BBOAUTE OOBIKHOBEHHON HECOKPATHMOI1 Ipo0bI0 6e3 po0esioB, eciti KO3 GUIMEHT

MHHMBIH, | — MepBBIi MHOXKUTEIID)

14.

16.Pemmts 3amauy Ko oneparuoHHbIM
METOJIOM

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

OTBeT:

xa):g@*ﬁ—ﬁ—t

3

=3t

-€

15.
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Br16epute cxonsiuiics ps, UCIOIb3ysl IPU3HAK CPAaBHEHUS

X 1
1.
nél\/n‘i‘z
X 1
2. -
n§1§/ﬁ-\/n+2
& 1
3. X
n=1(n2+3)-\/n+2
4. v 1
n:13n+5

16.13 ypaBuenwuii BrIcIIEr0 HOPs/IKa BEIOPATh ypaBHEHHS, JOIYCKAIONIME TOHMKEHHE TTOPSAIKA C HOMOIIBIO 3aMEHBI

y'=p(y)y'=pyp

L .2

y +ﬂ()’) =0
2. 2yy"-2yy'Iny=(y")?
3. y'+2y+y=e"
4. y"sin* x =sin2x
5. n

2y =—"
yreoy sin®5x

17. Yacrroe pemenue y * HEOJHOPOIHOIO JIMHEHHOTO
ypaBHEHHUS]
y"'-3y'+2y = x-e*

AMeEET BHU]I

=l A

y* = (Ax+B)-e* . x?
y*=(Ax+B)-e*-x
y* = (Ax+B)-e?X . x?
y* = Ax-e*
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Huddepenuupona
HHBIN 3a4eT [Mpumepsl 3ananuii Ha audd.3ader (IK3aMeH)

3adverHblii (IK3aMeHAIHOHHBIN) Omier 1

Cemectp 3
Crenennsie psjabl. Teopema Abens.HaxoxaeHne nHTepBaga CXOAUMOCTH CTEIIEHHOTO Psija.
2. TlpeoOpa3zoBanue Jlamnaca. OpuruHainsl u n3o6paxeHus. OCHOBHBIE CBOICTBA OMEPAIMOHHOTO METO/1a

=

1. Pemwmts 3amauy Ko y'— Y _ x4 , y») =1
X
@+x)y"+y'=0

2. Pemuth ypaBHEHHE

> 1
3. HccrnenoBaTh Ha CXOJUMOCTb YHCIIOBOMH st > (1"

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

00 9n
4. OmnpenenuTs UHTEPBAI CXOAUMOCTU (PYHKIIMOHATIBHOIO Psja Z (-n" —
n=1 5 : (X - 2)
5. Pasnoxuts B pag Jlopana pysxmmo  f (2) = (2 — 3)2 e
6. Beramcnnts In(—J§ + i)2

7. Haittn kod>(pduuuent pacTskeHHs IUIOCKOCTH Z = X+1y B Touke Z, =2i—3 npu orobpaxeHnn

f(2) = (7i+2)In(22)

z
O CTCICHAM
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. . _ 2z +3i
8. Haiitu yron mosopora mjnockoctu Z = X+ 1y B Touke Zy = 1 npu oro6paxennn f(z) = —4
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+1|]21, 5z/6<argz<5x/4.
eiz
10. BpIuuCcIuTh UHTETPAT [ﬁ —3dZ
|2+2]=L,5 (z+7)

11. Haiit u300pakenue 1 GpyHKIUK f(t)=t-ch3t-sin2t

TeopeTnyeckne BOIPOCHI JUIs MOATOTOBKH K nudd.3aduery (dK3aMeHy)

JAudpdepeHunaibHbie ypaBHEHUSA U CHCTEMBbI

Kakne oObikHOBeHHBIE nudepeHIMaNIbHbIe YpaBHEHHS IIEPBOTO TMOPsAKA HA3bIBAIOTCS YPaBHEHHSMH C
pa3IenEHHBIMU U ¢ pa3AeiomuMucs nepeMeHHbiMu? Kak onu pematorces?

Kakue oObikHOBeHHbIe A depeHIraIbHble YpaBHEHHsI IEpBOro MOpsAKa Ha3blBatoTCsl oxHoponHbiMu? Kak onm
permaroTcs?

Kakne oObikHOBeHHbIE nu(depeHIranbHble YpaBHEHUS [IEPBOTO MOPsIKa Has3bIBaloTCsl JuHEHHbIMU? [lepeuncinre
METO/IbI PEeIICHHUS

Kak pemaercs ypasHenue bepuymnnu?

Kakne oObIKHOBEHHbBIE IU(PepeHINANTbLHBIE YpaBHEHHS MEPBOTO TMOPSIKAa Ha3bIBAIOTCS YPAaBHEHUSMH B TOJHBIX
muddepennmanax? Kak onu permarorcs?

Yro takoe 3amavya Komm 11t 00BIKHOBEHHBIX UG (epeHIIHaTbHBIX YpaBHEHUH BhICIIUX mopsiikoB? Korma ona nmeer
€IMHCTBEHHOE perieHue?

IlepeuncnuTe OCHOBHBIE THIIBI OOBIKHOBEHHBIX AM((EpeHINaIbHbIX YPAaBHEHUH BBICIINX MOPSIKOB, IOITYCKAIOIIUX
MOHW)KEHUE MOPSIKA.

Haiite omnpenenenue nuHeiHOro nuddepeHnanbHble YpaBHEHMS N - TO mopsiaka. [lepednciinte OCHOBHBIE CBOHCTBA
YaCTHBIX PELICHUH OHOPOJHOTO YPaBHEHHSI.

CdopmynupyiiTe TEOPEMBI O BPOHCKHAHE.

ChopmynupyiiTe TeopeMy O CTPYKType OOIIero pelieHrus HEOAHOPOJHOrO JIMHEHHOro auddepeHIaibHbie
ypaBHEHHUS

B uem cocrout merton Jlarpanka OTBICKaHMSI YaCTHOTO PELICHHMs HEOJHOPOAHOTO JIMHEHHOro nug¢epeHuranbHbe
ypaBHEHUs?

Cxema noctpoeHus: GyHAaMEHTAIbHON CUCTEMBl pelICHUH 0JTHOPOAHOrO JHHEHHOro anddepeHanbHble ypaBHEHUS
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C TIOCTOSTHHBIMH KO3 hHUTTHEHTAMHU
[lepeuncnuTe METOMBI OTHICKAHUS YACTHBIX PEIICHUN HEOAHOPOIHOTO JIMHEHHOTO Mud(hepeHIInaNbHBIC YPaBHEHUS C
MTOCTOSTHHBIMHU KO3 (DHUIIMEHTaMH
Haiite ompeneneHne HOPMAIBFHOW CHCTEMBI OOBIKHOBEHHBIX AH(QepeHIaTbHbIX YpaBHEHHWH n-TO MOPSAIKA.
Chopmynupyiite 3agaay Komru 1ist Takoi CHCTEMBL.
WznoxxnTe METOMBI WCKIIOYEHUS M XapaKTEPHUCTUYECKOTO YpaBHEHHWS OTBICKAHMS OOIIETO pEeIIeHHS
CUCTEMBI JIMHEHHBIX OTHOPOIHBIX YPAaBHEHHUH C IIOCTOSHHBIMU KO3 PHUIIMEHTaMH.

YuciioBbie M PYHKIHOHANBHBIE psiAbl. Psaabl @ypbe
[onsiTre uncI0BOTO psAga, ero CyMMbl. HeoOX0AMMEI TPH3HAK CXOAUMOCTH.
CBoiicTBa CXOASIINUXCS PSIIOB.
CpaBHUTETBHBINA IPU3HAK CXOJUMOCTH 3HAKOIOIOKUTENBHBIX PSIIOB. DTAJIOHHBIE PSBL.
[Tpm3nHak /l'amambepa. J{ms KakuxX BHIOB YUCIOBBIX psIoB OH d(hdekTuBen?
Papukansusiit npusHak Komm. J{71s kakuxX BUJOB YHCTIOBBIX PSIIOB OH MPUMEHSAETCS?
Wnterpaneupiii mpusHak Komm-MaxknopeHna. B kakux ciydasix ero cienyer IpuMeHSTh?
IIpusnax JleitbHMIIa cXOOUMOCTH 3HAKOUEpeayoIuXcsa paaoB. Kak MpoBoAHUTCS OLEHKAa CyMMBI M OCTaTKa Takoro
psana? [lorsiTre aOCOMOTHOM 1 YCIOBHOM CXOIUMOCTH.
[MoHsTHE QPYHKIIMOHAIBFHOTO psiia U 00JaCTH ero cXoAuMocTH. PaBHoMepHast 1 abcomoTHast cxoauMocts? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTeTeHHOro psaa. CrocoObl HAX0XKEHHSI HHTEPBAIOB CXOJUMOCTH.
Paner Teiinopa n Makiopena Ui gaHHOW (yHKUMH. YCIIOBHUS pasjioxeHus: QyHKuuM B psig Teitmopa. Cxema
nocTpoeHus psiaa Teinopa (Makiopena).
Psansr Makiiopena [uiss HEKOTOPBIX 3JEMEHTApHBIX (DYHKUMH, MHTEPBAIbl UX CXOOUMOCTH. Mcronp30BaHnEe TOTOBBIX
pa3JioXKeHMI I TOJMy4YCHHs pa3jioxkeHus B psja MakiopeHa Oosiee ClnoxHbIX (QyHKIUi. [IpuMeHeHne CTerneHHBIX
PSIOB B IPUOIM)KEHHBIX BBIYHCICHUSX.
[lonsatue TtpuroHomerpuueckoro psga. Popmynsl DPypbe il HaxoXAEHHS KOdPPUUMEHTOB psaa (PyHKIH

nepuoaryecKas U 3alaHHas Ha HHTEpBaJie [—TE; TC] )

Teopema [lupuxie o0 ycioBusax pasznoxkeHus GyHKuuu B psg Oypee.
Dopmyinel Dypbe U1 YHETHBIX U HEYETHBIX (DYHKINH.

Dopmyinel Dypbe 118 cirydas pa3iokeHus QyHKIHHY, 3aJaHHOH B IPOU3BOJILHOM HHTEpBAJe [—|; |] .

Paznoxenue B psn @ypre HENEPUOINUECKUX (YHKIHH.
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Kommnuexkcupie yuciaa u gynkuuu. Teopusi BbI4eTOB
[ToHATHE KOMILIEKCHOTO YUCIIa, €r0 AEHCTBUTEIBHON 1 MHUMOM YacTH.
Anrebpandeckass (opma 3amMcHM KOMIUIEKCHOTO uucia. Kakue KOMIUIEKCHBIE YHKCIIa Ha3bIBAIOTCS PaBHBIMH,
KOMIIJIEKCHO - COIPSKEHHBIMU?
Apudmernueckue AelCTBUA Hall KOMIUIEKCHBIMHU YHCJIaMH, 3alIMCAaHHBIMU B ajredpanyeckoi popme.
['eomeTpuueckoe mNpencTaBICHWE KOMIUIEKCHOIO UHCHA, KOMIUIEKCHAas IIIOCKOCTh. Monynb M apryMeHT
KOMIUIEKCHOT'O YHCIa.
TpuHOHOMETpHYECKas: W IMOKa3aTenbHas opMa 3amicy KOMIUIEKCHBIX uucell. Ilepexon w3 omHoi (opMbI 3amucu
KOMITJIEKCHOTO YHCia K APYroH.
Bo3zBenenue B cTeneHs U U3BJI€UEHUE KOPHS U3 KOMIUIEKCHOro uncia. @opmynsl Myaspa.
[MousiTre GYHKIMU KOMIUIEKCHOTO repeMeHHoTo. [Ipenen u HenpepbIBHOCTD (DYHKIIHH.
[TokazarenpHass, snorapupMUUecKas, TPUTOHOMETPUYECKHE, THIEpOOIMYecKHe W OOpaTHbIE TPUTOHOMETPUYECKHE
(YHKLIMH KOMIUIEKCHOTO IEPEMEHHOTO.
HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.
ConpspkeHHble TapMOHUYECKUE (DYHKLINH.
ITonsTre aHanuTHYECKON (PYHKIMH KOMIIEKCHOTO IepeMeHHOro B obiactu. HeoOxoanMble U JOCTaTOYHBIE YCIOBUS
AHATUTUYHOCTH.
I'eomeTpryecknii CMbICT MOJTYJISl ¥ apIyMEHTa MPOU3BOTHON (YHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.
[MonsiTre MHTErpaa OT PyHKIIMKA KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIE CBOWCTBA. BhIUUCIeHHE MHTETPAJIOB.
Wnrerpanshas teopema Ko, MaTerpansaas popmyna Komm u ee crnenctsust.
YucnoBsle 1 (yHKIIMOHATBHBIE PSBI C KOMITICKCHBIMU YICHAMH.
Crenennbie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxeHun aHaIMTHIECKON QyHKimu B psin Tetnopa.
Psner Jlopana, onpenenenue. Teopema Jlopana o pa3iiokeHHH aHATUTHYECKON QYHKIMH B KOJblie B psia. [loHsTHe
AHAJTUTUYECKOTO MPOAOJDKEHUSI.
Oco0ble TOYKH U UX Kiaccupukanus. Beraer pyHKIMM B H30IMPOBaHHOM 0cobol Touke. DopMyJibl 11t BEIYMCICHHUS
BBIYETOB.
OcHOBHas Teopema O BBIYETAX.
IIpuMmeHeHne BBIUETOB K BEIUHCIICHHIO ONPEAETEHHBIX HHTETPAJIOB

OnepaunoHHbIi MeTO
Jatite ompenencuue npeoOpaszoBanusa Jlammaca. Kakas GyHKIIUS MOXET CIYXHUTh OpurdHaioM? UTo Ha3pIBaeTCA
n3o0paxeHneM QpyHknuu no Jlammacey?
3anuimute TabIuIly n300paskeHui HanboJee YacTo UCIIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHI.
ChopmynupyiiTe U 3alUIIATE CBOMCTBO JHHEHHOCTH. Kak OHO HCIIONB3yeTCs I HaXOXKIEHUS M300pakeHUs 10
OpUTHHATY U HA000pOT?
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CohopmynupyiiTe u 3anumunTe cBoiictBa aAuddepeHpoBaHus H300pakeHUs] 1 opurnHana. Kak oHu Mcmonb3yroTcst
JUTSL HAXOXKIEHUST N300payKeHHsI 110 OPUTHHAITY 1 Ha000poT?

ChopmynupyiiTe U 3anuIIdTe CBONCTBa MHTETPUPOBAHUS W300paXKeHUs1 W OpUruHaia. Kak OHU HCIONB3YIOTCS IS
HAXO0KIEHUS H300paKEHU 110 OPUTHHAITY H HA000pOT?

ChopmynupyiiTe W 3alMIINTE CBOICTBA 3ama3iblBaHUA W CMemeHHs. Kak OHM HCIONB3YIOTCS IS HAXOXKICHHS
n300paXeHus1 10 OPUTHHAITY U Ha000pOT?

[Haiite monsitue cBeptku ¢yHkuuii. Kak 3amuceiBaercst nzodpaxkenue cepTku? Kak MOXHO HCIONb30BaTh GOpMyITy
CBEPTKH UTSI. HAXOXKIEHUS H300paKeHsI IO OPUTHHATY W Ha000pOT?

W3noxure cxeMy HaxOXKICHHS YacTHOTO pelleHHWs JTUHEeWHBIX anddepeHIraIbHbIX YpaBHEHHUH OIepaluOHHBIM
METOJIOM.

Wznoxute cxeMy HaXOXIEHHWs YacTHOTO peEIIeHUs CHUCTeM JIMHEHHBIX Ju(QepeHIIHaIbHbIX ypaBHEHUH
OnepanuOHHBIM MCTOAOM.

3armmmmre u nosicaute Gopmyiry [roamerns.

IMonstue dynkuunit Xasucaiina (1 -gpynkuus) u Aupaka (8 -pyHKIHSA).

5. MeTtoanyeckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeponpusTus

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemectpe cTyaeHTB! BBINOJHAIOT S KOHTPOJBHBIX paboT, COJEp)KaHHE KOTOPHIX OXBATHIBAET BCE PAa3JElbl
mucuumuinHel.  Kaskmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbBIE paOOTBI MPOBOJATCA B Yachl
MPaKTUYECKUX 3aHATHH. 3a KKAYI0 KOHTPOJBbHYIO PadOTy MaKCHMAIIbHBIH Oalul Ompeiemnsercss B COOTBETCTBUE C
PEUTHHT-TIJIAHOM JUCUUIUIHHBL.

Kputepun onenku 3axanus:

Baniel 32 KOHTPOJIBHYIO PaOOTy IOJIyYarOTCsS YMHOXKEHUEM MaKCUMaJIbHOTO Oaiia, IpeayCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHUM.

VI3

B CEMCCTPC CTYACHTHI BBINIOJIHAIOT 5 I/Iﬂ3 10 BCEM pasaicjiaM porpamMmbl JUCHUITIJIINHBI. vy KaxKa0ro CTyACHTAa B
rpymnre cBoii Bapuant V13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTY/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIIBL.

W3 pa3menieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Penrenue kaxoro 3ajanus TOJHDKHO OBITH MOJPOOHBIM, C BKIFOUEHHEM IPOMEKYTOUHBIX PACUETOB, PAcCyKICHHH,
MOSICHEHUIA, C YKa3aHHEM UCIIOJIb30BAaHHBIX METOI0B U (hopmyJ1. 3a/IaHUE BHICHUTIAECTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss OO, rpynna.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kpurepum oneHuBaHus
3amaHne caUTaeTCsA 3aY4TEHHBIM, €CJIH BHIIIOJTHEHO 00JIee TOJIOBUHBI 33 JaHHH
Ecnu 3ananne He 3auTeHO0, paboTa BO3BpAIaeTCs CTYIEHTY Ha TOPabOTKY.

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

TecTupoBaHue — HE3ABUCUMBII
koHTpoisib [JOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBaHusi (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 HAYMHAETCS ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTax, MpeIIIECTBYIOIIMN TECTHPOBAHMIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHKE TecTa J0 UCTCUCHUA OTBCILéHHOFO BPEMCHU.
PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHUA M BJIaJCHUH, MONYyYEHHBIX CTYACHTAMHU 32
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 IPENOJABaTENII0 BBIAETCS MaTpULa OTBETOB M CyMMapHBIH pedTHHr 3a Tect. OOcyxneHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJUTCA HA KOHCYJIbTAllU.

Kputepun oneHKH 0JHOTO 3a1aHUS:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHNe BBICTABISETCS | TECTOBBIN Oai;

® 33 HETPaBWJIHHO BBHIMOJHEHHOE MJIM HEBBIIOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6asos;

e Ui 33JaHUi ¢ BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
[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
pacmonaraeTcss Ha caite http:/exam.tpu.ru B pazzmene «MeponpuATHS», U MOXKET OBbITH BBINOJHEH KayKAbIM
CTY/ICHTOM HEOTPaHWYEHHOE YHCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi NO YEANCUMENbHOU HpUdUHe,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPbIl HAZHAYAEMC s CpA3y NOCie KOHepeHy-
Heoenu.

Ilpu pesynomame pybescnoco mecmupoganus 6 64108 u menee, 0OYUArOUUMC NPEOOCMABIAEMC 8 Nepuoo
meKyujetl npoOMe*CYmoUHOU AMmMeCcmayuu 803MOXCHOCHb noemopro npoumu PT 6 pesepaubili 0eHb, cO21aco8aHHbIL



http://exam.tpu.ru/

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

¢ bropo pacnucanuii TI1Y.

HuddepenuupoBannsiii 3auer | AuddepeHnnpoBanHbIN 3a4€T OCYIIECTBISAETCS B COOTBETCTBUU ¢ [loy0KeHreM 0 MPOBEIEHUH TEKYIIETO
KOHTPOJIS U TpoMexyTouHOM arTectanuu TIIY (kak opraHu3zoBaHHas NpoOLEAYpa HE IPOBOAUTCS).
HToroBelii 6amt onpenensieTcss CcyMMHpPOBaHHEM OallioB 3a BCE OLEHOYHbBIE MEPOIPHUSATHS TEKYILETo
cemecTpa.
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