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

OnemeHt Cemectp Cocrapisiiomue pe3y/ibTATOB 0CBOCHHUS (JIeCKPUNITOPbI KOMIIETEHMH)
00pa3oBaTeIbH Kox
Ol IpOrpaMMBbI HaumeHoBaHue
(qmcuunimHa, KOMITETCHITMH KOMIICTeHIAH Ko HaumenoBanue
NPaKTHKa,
T'HA)
Criocobex OCYIIIECTBIATH VK(V)-1.B1 Brageet onbITOM IPUMEHEHUSI 3aKOHOB €CTECTBEHHBIX HAYK U
HOMCK, KPUTHYECKHI aHAIN3 U MaTeMaTH4YeCKUX METOOB M MOJICNICH JUISl PEIleHHs 3a1a4
VK(Y)-1 CHHTE3 uHpopMmaIyy, TEOPETHYECKOT0 U MPHUKJIAJHOTO XapaKrepa
MPUMEHSTh CUCTEMHBIN TOXO0/ YK(V)-1.V1 ‘YMeeT pemath 3a1a4i TEOPETHUECKOT0 M MPUKIIATHOTO XapaKkrepa
JUIL  PEIICHHS] TOCTaBJICHHBIX YK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MATEMAaTHYECKHE METOMBI
3a1a4 TEOPETHYECKOTr0 XapaKTepa
BrazieeT MaTeMaTH4YECKUM allapaTtoM KOMIUIEKCHOTO M OIEPAlMOHHOTO
CTIOCOGHOCTS Y4HTHIBATE ucyucieHus, 1udepeHIHATBHBIMU YPABHCHUSIME U PAAAMH IS
COBPCMCHHBIC TCHICHIUH OIIK(Y)-1.B3 MIPOBENICHUS TEOPETHIECCKOTO UCCICIOBAHMS 1 MOJICITUPOBAHUS
Pa3BHTHA TCXHHIKH 1 (M3HUCCKUX U XUMHUYECKHX TIPOLIECCOB U SBICHUI, a TAKXKE, VIS PEILCHHS
3 ; TEXHOJIOTHH B 007IaCTH ) N ———
Marematuka 3 OIIK(Y)-1 6235525::::{:1: ;e;;(;;q;fﬁ zggﬁ VYMeer pemats 0OBIKHOBEHHBIE AU GepeHIMATBHBIC YPAaBHEHUS U UX
" BHLIHCHHTG;LHOI\;I TOXHMKH OIIK(Y)-1.Y3 CUCTEMBI, IPUMEHSATD annapaTr FapMOHUYECKOTO U KOMILIEKCHOI'O aHalIu3a
MH(OPMAIIMOHHBIX TeXHOJ‘IOFI/I‘ﬁ 1IpH PCIICHMH CTAHAAPTHBIX 33141
B CBOGH TIPOBECCHORATHHO 3Haer OCHOBHBIC ONPE/CIICHHUS 1 OHATHS TEOPHH nuddepeHInaTbHBIX
eATENbHOCTH OIIK(Y)-1.33 YpaBHEHUH, PSOB, PYHKIIMN KOMIUIEKCHOTO TIEPEMEHHOTO U
OIIEPALIMOHHOTO HCUHCIICHUS
2. INoxa3arean u METOAbI OLICHUBAHUA
Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE Kog HaumeHoBaHue pa3jena JUCHUIIHHBI MeToabI OLleHHBAHUS
Kon HanmenoBanue KOHTPOJIMpyeMoii (o1leHOYHbIe MepONPHSTHSI)
KOMIIETCHIIHU
(n1m ee yacTH)
PJl1 Biazeer YK(Y)-1 1. OGsIkHOBEHHBIE MU hEepeHITHaTbHBIE KontponsHast
METOJaMH pEIICHUS OOBIKHOBCHHBIX  JTU(QepeHInaTbHBIX OIK(Y)-1 YpaBHEHHMs IEPBOTO TIOPSIKA pa60Ta
ypaBHeHU#  1-ro BBICIIETO  IOPSAJKOB U CUCTEM 2 OGLIKHOBCHHLIE 1 (b (1)@ CHIMATBHBIC W13
nuddepeHnrnanbHEIX ypaBHEHUH; ) A peHIT :
METO/IAMH  MCCIIEIOBAHUS CXOAMMOCTH PAJOB, PAa3jIOKeHUs YPaBHCHHA BBICIIHX ITOPAAKOB 1 CHCTEMBI TecrupoBanue —
(QyHKUMI B CTENEHHBIE M TPUTOHOMETPUYECKHE  PSJIbI; O0OBIKHOBEHHBIX AU(DHepeHITNaTEHBIX HE3aBUCUMBIH
MeToAaMu JudQepeHINaTbHOTO M HHTETPATFHOTO NCUHCICHUS ypaBHeHI/Iﬁ KOHTPOJIb IHOKO
GbyHKIHN KOMIIJIEKCHOI'O IIEPEMEHHOTO; OCHOBHBIMU 3. YncoBble psibl
NPUIOKEHUSIMU TEOPHUM BBIUYETOB; METOJAMH OIEPALMOHHOIO
4. OyHKIIMOHATILHBIC PSIIbI
WCYHCIICHUS pCIICHUS OOBIKHOBCHHBIX AU PepeHINATBHBIX
YPaBHEHHUH M UX CUCTEM 5. Psiast Dypee
7. Psinpl B KOMILUIEKCHOI 00J1acTH
8. Teopust BBIYETOB U €€ NPUII0KECHHS




9.Ilpeob6pazoBanue Jlamnaca. OnepamOHHBIHA
METOJ pereHust TudPepeHIIHaTbHBIX
ypaBHEHUH

P12 Ymeer YK(Y)-1 1. O6sikHOBEHHBIE U depeHIHaTbHbIE KonrposbsHast
ONE/ICNAT  THI, HAXOMMTH O0WCC M YACTHOE pCUICHHC OIIK(Y)-1 ypaBHEHHS TIEPBOTO TIOPS/IKA pabota
nbbepemar g e mocommmmm 2. OGLIKHOBCHHbIC A depeHIIATLHbIC nns
ko>()(QUIMEHTAMY; HCCIEN0BATh Ha CXOAMMOCTh YMCIOBBIE YPaBHCHH: BBICIINX MOPAIKOB X CUCTCMBI Tectuposanue —
PAIBI; HAXOAWTH MHTEPBAIBl CXOAMMOCTH CTENECHHBIX PSAJIOB; OOBIKHOBEHHBIX U (HepeHIIMATEHBIX HE3aBHCUMBIH
pasnarate QyHkipmu B psin Teiopa u Dypbe; BBIIOJIHATH ypaBHeHI/Iﬁ KOHTPOJIb LHOKO
e bepemIpOsATY 1 HTCrDAPOBATS YKL Ko TEKCHOTG 3. tlnczonbic pat
iepeMﬁf)HH(ﬁ“Or;) pasnarathb (byrl){KIL)mI/I B p?[},;[ J'[Lz)paHa; IPUMEHSATh 4. OyHKUHMOHANILHBIE PSbI
TEOPHIO BBIYETOB [JI1 HAXOXKIEHMS HMHTErpajoB; HAXOJUTh 5. Psier @ypbe
M300pakeHKe 0 OPUTHHATY H OPMTHHAI 110 H300PaeHHIO; 7. Psapl B KOMIUIEKCHOM 00J1acTH
pemats 3anauyy Koumw ais guddepeHnranbHpX ypaBHeHHH U 8. Teopust BEIUETOB U €& IIPHIIOKECHHUS
CHCTEM ¢ MOMOILBI0 ONEPAIMOHHOTO HCYUCIECHUS 9.[Ipeo6pazopamue Jlanmaca. OnepaHoHHbI

METOJ pemeHust Tu(PepeHITHaTHHBIX
ypaBHEHUH

PJ13 3uaer YR(Y)-1 1. OObIKHOBEHHBIE TU(depeHIInaTbHbIC KoHnTposbHast
KIACCHOUKAIMIO M OEPCHIMATLHEIX  YPABHCHHH, OCHOBHEIC OIIK(Y)-1 YpaBHEHHS TIEPBOTO TIOPS/IKA pabota
MeTO/Ibl pelieHus b depeHIuaibHbIX ypaBHeH i 1EpBOTO 1 2. OGHIKHOBEHHbIC THHEPCHIHATBHbIC W3,

BBICIIUX MOPSIKOB M CHCTeM AU depeHIMaNbHbIX ypaBHEHHH;

OCHOBHbIE IIOHATUS TEOPUM HYHCIOBBIX M (DYHKIHOHAIBLHBIX YpaBHCHUSA BBICIIINX MOPAIKOB U CUCTEMBI Tectuposatue —
panoB; psnel  Teitmopa, Maknopena, ®ypbe; nNOHATUA OOBIKHOBEHHBIX U (HepeHIINATEHBIX HE3aBUCUMBIN
KOMIUIEKCHBIX YMCEN, OCHOBHBIX (DYHKIHMH KOMIUIEKCHOTO ypaBHEHHit koHTpois IIOKO

NIEPEeMEHHOTO ¥ WX CBOMCTBa; JubGEepeHIINpoBaHuEe U
HHTETpUpOBaHHE (QYHKIUH  KOMIUIEKCHOTO IEPEMEHHOTO;
moHATHS psAna JlopaHa, OCOOBIX TOYEK, BBIYETOB; IOHITHE
npeobpa3oBanus Jlamiaca ¥ ero OCHOBHBIE CBOWCTBA; OCHOBHBIE
MIPHUIIOKEHHUS ONEPAITHOHHOTO HCUUCIICHHS

3. HUucnosble psiabl

4. OyHKIMOHAIBHBIE PSIABI

5. Pansr @ypee

7. Psinpl B KOMILIEKCHOM 00J1acTH

8. Teopust BBIYETOB U €€ NPUIIOKEHUS
9.Ilpeo6pazoBanue Jlamnaca. OneparmoOHHBIHA
METOJ pereHust TudhepeHIIaTbHbIX
YpaBHEHUI




3. IIkaja oueHuBaHUSA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YJIbTaTOB OOYyYEHHUS B YHUBEPCUTETE PErVIAMEHTUPYETCSl OTAEIbHBIM JIOKAJIBHBIM HOPMATHBHBIM AKTOM —
«Cucrema OIIEHUBaHUS Pe3yabTaTOB 00ydeHus: B TOMCKOM MONUTEXHUYEeCKOM yHHBepcuTeTe (Cructema oleHUBaHUS)» (B JEHCTBYIOIIEH pelakiun).
Hcnonb3yercst OambHO-PEHTHHIOBasl CUCTEMa OLIGHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas oleHka (TpaAMLIMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (uM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, NPAKTHKH) ONPEIACISICTCS CyMMOH OaioB IO
pe3yiabTaTaM TEKYIIEro KOHTPOJIs U IPOMEKYTOUHON aTTecTalluu (MTOroBas peUTHHIoBast olieHKa - MakcuMyM 100 6aioB).

PacnipeniesieHre OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M IMPOMEXKYTOYHON aTTECTAllUU
YCTaHaBJIMBAETCS KaJICHIAPHBIM PEHTUHI-IIJIAHOM JUCLIUILIMHBI.

PGKOMGHI[yeMaH mKajaa aj1id OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHHUS
3aaHuA

CooTBeTCTBHE

TPaJHLHOHHOI OLICHKe

OnpeneieHue OLEHKH

90%+100% «OTIUIHO» OTiIn4HOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHUE 3HAHMSA, OTIIMYHbIE YMEHUS U BIaJICHHE ONBITOM NPaKTHYECKON e TeTbHOCTH,
HEeo0XO0MMBbIE Pe3yNIbTaThl 00y4eHHs cHOPMHUPOBAHBI, X KAYECTBO OLICHEHO KOJIMYECTBOM OAJIOB, OM3KUM K MAKCUMAIEHOMY

70% - 89% «Xopomo» JlocTaTouHO MOJHOE MOHUMAaHUE MIpeIMeTa, XOPOIINe 3HAHH, YMEHUS U OIBIT IPAaKTUUECKOH eI TebHOCTH, HEOOXOAUMBIE PE3yIbTaThl
00y4deHus chOPMHUPOBAHBI, KAUYeCTBO HH OJJHOTO M3 HUX HE OIICHEHO MUHUMAJILHBIM KOJIMYECTBOM 0allioB

55% - 69% «Y IOBIL» [TpuemneMoe MOHMMaHUE IPEIMETa, YIOBICTBOPUTEIBHBIC 3HAHUS, YMEHHS H OIBIT IPAKTHYCCKOM AESTENEHOCTH, HCOOXOIUMBIC PE3yIbTaThl

o6yquI/m C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0asioB

0% - 54% «Heymnosi.» PesynpraTel 00y4eHNsT HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHUSIM
TP
[Tkana 1y OLIEHOYHBIX MEPONPUATHH U 1 dhepeHInpOBaHHOTO 3aUeTa / 3a4era
CreneHb
copMIPOBAHHOCTH Baxa COOTBeTcIBMe Onpexesenue onenin
pe3yJIbTaToB TPaJULHOHHON OLlCHKe
00yuyeHnst
90% + 100% | 90+ 100 «OTINYHOY OTIMYHOE OHUMaHKE TPeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIC YMEHUS U BJIAJICHUE OIBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0alloB, OJIM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xopo1ioy» JlocTaTouHO MOJIHOE TOHUMaHHUE MPEAMETa, XOPOIIIHe 3HAHUS, YMEHHS U OTBIT MPAKTUYECKOU eI TeIbHOCTH, HEOOX0UMbIE
pe3ynpTaTel 00yueHHs C(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MHHUMAIBGHBIM KOJIMYECTBOM 0OAJUIOB
55% + 69% 55+69 «Y 1OBIL» [Tpuemnemoe oHMMaHuE NMPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH e TEIbHOCTH, HE00X0IMMbIE
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
55% + 100% | 55+ 100 «3auTeHo» PesynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraThl 00y4eHUs! HE COOTBETCTBYIOT MUHUMAJIBHO JI0CTaTOYHBIM TPEOOBAHUSIM
«He 3aureHo»

4. TlepeyeHb THNOBBIX 3aJaHMI1

OueHOYHbIe
MepPONpPHUSITHS

IIpuMepsbl THNOBBIX KOHTPOJIBHBIX 32IaHUIH




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpPONpPUATHS
KonTposnbh
ast pabota
BapuaHt N2 1

KoHTponbHan pa6oTta no teme «AunddepeHuymanbHble ypasHeHUA 1 —ro nopagka»

1. Onpeaenutb TMN N HaUTK 06w Me peLleHUA JaHHbIX YPAaBHEHWIA:

1. (y+ylInx)dx— (x—xy)dy =0.

5 Y+ 2X y= 2x2
1+x2 1+x2
2
3. Oyl +2)dx+ (x2y — X )dy = 0.
y2 y3

2. HaijiTn yacTHbIe pelieHUs] yPABHEHUI:

4, xy’—y:xtg[¥j, y@) =1.

5. eYdx=(2y—xe¥)dy, y(-1) =0.

KoHTponbHas pabota no teme «AuddepeHymnanbHble ypaBHEHUA BbiCLLIEro NopsaaKa U cuctembl 4Y»

) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPAaBHEHWIA:

1) y'=y+x

X

" ! e
2) ¥Y'-2y+y=—.
X

I1) Pemuts 3anauy Komm:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

M.
1) y=

3

) Y=

1) w+(y)'=0. y@®)=1y@=L

2) y'-y=e"+2x. y(0)=1y(0)=1
dx

3) a x(0) =1: y(0) = -1
dy_ T
dt

YucjaoBble 1 (l)VHKIII/IOHaJ'II)HBIe PHAABI

HcenenoBars Ha CXOAUMOCTD PSIJIbIL:

i 1 (n+1)? < nl(n+1)!
Dy, 2. 3. ——=
. nzzln+l—coszna Z(n+2) 23" nZl (2n)!
&( n-1 (-D)"n
4'n2=1[3n+2] ’ % n®+5

Haiitn nHTEpBAII CXOAMMOCTH PsI/ia, UCCIENA0BATH PSAJT HA KOHIIAX MHTEpBaJIA:

n 2n o /2N 2
) Z(01) 2 Z3 (n+§)
n=1 (X+5)

Pa3noxuTs B psia Teiiopa, B OKPECTHOCTH TOUYKH Xo, PyHKIHIO T(X):

Inx, Xo=1. 2) y=x%.sin5x, X, =0

7

—_— 4) y=-
1+ x—12x2

Xo =0, Xp = 1.

S




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1.

2.

3.

VI.

VIL.

VALIN

KontpoasHnas padora Ne3 nmo Teme « DyHKIHH KOMILIEKCHOT0 MlepeMeHHOT 0>
BAPUAHT Nel

a) Haiitu Bce 3HaueHUs KOPHS: -2 PesynpTrar BBIYMCIEHUI NPEACTaBUTH B allreOpandeckoi popme.

0) IlpencraButs B anredpandeckoii hpopme: (—1— i)4i :

. ; 2
a) Haiit ko3¢ duImenT pacTspkeH s U yroll II0BOpoTa B Touke Zg =1—1 npu oToOpaxennn o =2° .

6) TIpoBepuTh GYHKIMIO Ha aHATUTHIHOCTE: ® = (Z )% Z.

Haiitn anammruueckyro dyrkmuio  f(z) =U +1V  mo msBectHoit  feiictButenbHoil dactn n 3Hadenmio f(Z;):

U(xy)=x>-3xy?; f(i)=-i

BBIUKCIIATL HHTErpA: IZZ Imzdz, rae L - orpesok npsmoii or toukn z; =0, no Toukn Z, =1—-2i.

L
rIe LZ|Z—2i| =1.

dz
Briuncnuts uHTETpAa: J 3
LZ

(z-2i)*"

Konmponsnas paboma Ne3 no meme «Komnnexcuwie psaovl. Beruemuiy
BAPUAHT Nel
yA
(z-1)(z% +2z-3)
©  cos(in) R (z+i+1)"

Haiitu 1 moctponTs 067aCTh CXOTUMOCTH PSIzA: z /

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

B psx JlopaHa ¢ IeHTpOM B ZO =1s KOJIBLIE | z-1 |> 4

Pa3noxute GpyHKIHIO f ( Z ) =

Brruncoute CJICAYIOINE UHTCTPAJIbIL:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

o0

o 2dz ) Ie><p(1/z)+1 @ f coSzxdx

2 )
l2-2]=4 e’ +e |7[=2 Z o x2 +4Xx+5

KontpoabHnas padora Ne3 no Teme «OnepanuoHHoe HCYHCIEHHE.»
BAPHUAHT Nel

1. Pemmts muddepeHunansaoe ypapaenne X +3X = e , €CIN X(O) =0.
2. C nomoripo GopMysl J[roaMerns HAWNTH pElICHUE YPaBHCHHUS

x''=arctgt,
YIOBJIETBOPSIIOIIEE HAYAIbHBIM YCIIOBUSIM X(O) = X'(O) =0.
X'4+4y +2x =4t +1,

3. Pemmth cucremy ypaBHEHUH

1 3 2
+X—y=—t
y y >




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

W13,

IlpuMep BapuaHTa MHAWUBUAYAJILHBIX 3aJIaHUH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHiunantHele YpaBHEHWA W CHCTEMBI

1. HaiiTu ofiuue peiienus ypasHeHuUl NepBoro nopijika
| 1

) y-¥o_-
¢ sinfy/z)
2) o +ycosz = cosx.
3) ¥ +y=zy.
0 e Fdy  dr

+
5) (32® + 6ay?) dr + (6cPy + 4y ) dy = 0.

= 1.
T cos?y
6) 24’ +dy—z)y =L

2. HaiiTn uacTHEle pelieHnd ypaBHeHUH

1) ViF+ lde =z ydy, y(1) =10
2) (z—y)dz+ (z+y)dy =10, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) y' ey =(1+z)e o, y(0) =1
3. HaiiTu pelenus ypasHeHUil BRICIIET0 NOPAAKa
0) =10
11 2y = ’?_l_ D)ot =g e y( 1
)2zyy' =y )V =Y =1
3 " cos’z = 1. Ny +4 =cosz.
)y 4y = LT 6) ' +2 ty =z 4 —
Wy cos’ ¢ yrapry=re e
Ny +2 +y=(12z-10)e". &) o =3y = 2sin 3z — cos 3z

9) 4" — 4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 2 =1 -2

1) 2? y" 4oy +y =0, 12) 2* y" — 6y = 121z,
13) &+ 2 + 5z = —8¢ ' sin24, z(0) =2, #(0) =6.
14) & — 63 + 25z = Osindt — 24 cos 4t o(0) =2, #(0)=-2.
4. HaiiTn pelesns JTuHelHBX cHcTeM

1) =8z +4dy 2)]i=[iz+55l z(0) =0
j =3z —dy lg=-c+2 " 2(0)=1

o En =6 2
3) @ ';u 2y‘ 4)]z bz + 4y + 21 .
y=2r+y ]y=—u’+lﬂy—l




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

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

> (2n-1)? © 5 3
S Sk S 2 9° —
n:1(5n2+1)-\/ﬁ ) E‘lg 2n+7
(n') i (n—ljn 1
4 =
9 20 )2
2. I/ICCJ'IC,Z[OBaTB Ha CXOAUMOCTD 3HAKOYCPCAYIOIIUCCA PAIBI:
3n 2 5n% +3n—
1) Z( iRt 2) Z( pn n S
n° +4
n6" (n2 1) 2
3) Z(l)— 4) Z( 1)"In?"| 1
n=1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) is“ 2 g 2) S (-1)"n22y"
n=1

n
n+1 n=1

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

1 —2X
1) y=———, X =-2 2) y=(1+x)e“", x;=0
X2 +4x+7 0 y= ) 0
arctgx’ 3
3) y= 0 Xp =0, 4) y=In(x+2)" x5=1.
X

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

1/8 1
1) [v1-x3dx 2) [sinx®dx
0 0

KoMIiekcHbIe YA U GYHKIHH

1. lansl uncina Zq = —2\/§+ 2i, 2, =2-6i.

BrimonHuTh ACHCTBUS B anreOpandeckoit hopme:
4
1) 3Zl+522, 2) 12y, 3) —.
Zp
2. JlaHbl yncna Zy = 3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouTh uMcia Ha KOMIUIEKCHOM IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUECKYIO M IOKa3aTeNbHYI0 (GopMmy
3anucy. BhIMOJHUTD yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHOUN (opme, pe3ynbTaThl NIPEJCTaBUTh B alreOpanyeckoi U B
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MoKasareiabHou hopme.
6 Zo-1
D) ()° 2)3n, 3 22
Zy + Z3
3. Mamstuncna zp = —1—1, 2z, =2+3i.

Bbruncnnth 3HaueHUS (PYyHKITHIA:

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

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

1) |z|:L, 2) | z|=Csin(arg z).
arg z

5. Haiitu Moaynb u aprymMeHT npou3BoHoN ¢pyHkuun W = f (Z) B TOYKe Z = Zg:

f(z)=(1+4i)e™,  zy=1+i

6. BeaucinuThb HHTETpaJIbI.

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

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

7. BeIMUCINTB, UCTIONB3Ys MHTETpalibHYIO hopmyy Koru:
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MEpPONpPUATHS
1) |z|=0,5;

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

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

et _ ebt
1) f(t)=cost 2 TO=—
2. Haiitn opuruHaimsl GyHKIUN 110 33JaHHBIM U300 PaKCHUSM:
1 p2
DFEP)=—m— ) F(P) =
(P+1)*(p+3) (p* +4)(p* +9)
3. Haiitu pemienue 3aiaun Ko onepaimoHHbIM METOAOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x = t2, x(0)=0, x'(0)=0.

3) X"—4x'+3x = 5e, x(0)=0, x'(0)=0.

4. Peminth ypaBHEHUS, UCNOIB3Ys hopmyny roamens:

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

5. Haiitu perenue cuctem omnepannoHHBIM METOIOM:

n X'=6x+2y x(0)=-1, . X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1
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MepOonpUsSITHS
Tectuposa | Bonpocsr:
HUE — 1. JTaHbI KOMILJIEKCHBIE YUCIIa
HE3aBUCUM | 7, =1+2i u Z, =3
bl - —
KOHTPOJTH (3mech Z; M Z, - KOMIUIEKCHO COIPSKEHHBIC YHCIIA)
[IOKO VYcraHOBUTE COOTBETCTBUE
(PT5 u JICHCTBUE HAJl YUCTIAMU:
PT6) 1. 2z,+3z,
2. 7,-7,
3. 7,-2,
z
4. 5.2
Z1
2
5. (z)
pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i
2. JlaHbI KOMILIEKCHBIE YUCIIa
T
i
_ 4
z,=2e
5
— 6
z,=1e

a) I'maBHOE 3HaYeHME apryMeHTa Ipou3BeeHUs Z1 * Zp PaBHO

Z
0) [MaBHOE 3HAYCHHE apryMEHTa OTHOUICHHUSI —- PABHO

Z,

(OtBeThI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA

1. 2exp|l+i—

p(1+1% )

2. 2exp 1+i2§j

3. 2ex 1—i£j
P 6

4. 2exp 1+izj
3

SAREEE A A

3HaueHHe GPyHKINUU

. e(1++/340)

e(i—+/3)
e(v/3-i-1)
e(\/3-i)

4.

Haiiti K0>(QUIMENT pacTsSKEHHs U yroJl HOBOPOTa B Touke Zg = |

nipu otobpaxkenun | (Z) = Z4 +Inz

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

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'pagycax

Bsectu nBa uncia
k =
o=

5.

Berauciurs uHTErpai I (Rez+JImz)dz (L)-
(L) psiMast JIMHUS,

, TIIe
2,=0 z,=1+2i
COAMHAIOIIAA TOYKH u

Beecrtu 1Ba uncia

X =
y:
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OTBeT Moy4YuTh B BUjie KOMIUIEKCHOTO urcna X + 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH
4/9,-7/2

6.

Beruucnuth uHTerpai, ucnoiussys gopmyny Komum

§ dz

2
+2il=2 2 +4

KOHTyp O6XOI[I/ITC${ B ITOJIOKUTCIIbHOM HaIlPpaBJICHUH.

ok~ wdE

- l2
-
zl2
—il2
-1/2

7

BeiGepute Bce hyHKIMH, KOTOPbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU . T

t2 454
arctgt
cost

m O O

m
|
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YCcTaHOBHUTE COOTBETCTBUE OPUTHUHAIOB U 2 4p
1300paXkeHnit 1. F(p)= T
p+3 p°+4
A f(t)=2e"" +4cos2t 5 8
3t - 2. F(p)= +
B. f(t)=3e> +4sin 2t p+3 p%-4
c. f(t)=2e"% +4sh2t 4 4
" 3t 3 FP=7gm ;-
D. f(t)=4e” —4ch2t pP-5 p -4
3 8
4. F(p) = +—
p-3 p°+4
9,
BeiOepure yCIOBHO CXOASLIMICA psi, MCIONB3Ysl TpPHU3HAK © ( 1)n+1 n2
JleiiOuuma 1.
n-1 (3n+2)?
00 n+1
2 Z( 1) n
n=1 (n +1)|
00 n+1
3 Z( 1) n
n=1 3n+2
© (_ n+1
4. 3 Y
n=1 3n+2

10.
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_ 1 1, f(x):—x——x2+1x3+
Pa3noxuth QyHKIHIO (1 N X)(X— 2) B PSI 4
3
MaknopeHa. 2. f(X)——+—X+§X2+Ex3+
11
f(X)=—=+=x--X+—=x*+
5. T(X) 213 T
11,
Nurepsain (1;3) sBsieTcst HHTEPBAIOM CXOAUMOCTH PSIOB o0 o
1. > n(x-2)
n=1
0 X—2 n
n=1 N
2 (x-3)"
3. 3 =3
n=1 N
4. > (x+1)"
n=1

12.Ycra”HOoBUTE COOTBETCTBUE

(byHKUIUS CYILIECTBEHHO 0c00asi TOUKa

_ &
7*(1-1)°

z=00

f(2)=
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1+z
In(zj
f(z)= m z=0

f(2) :sin(ﬂ)

z+4i

z=-4i

eZ—I

O e

13

1

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

a,+a,(z+i)+a,(z+i)* +a,(z+i)’ +...
Yxkakute Ko3(pPUIEHTHI pa3oKeHUS 8; dy; dp; 83
(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT

MHHUMBIH, |— IIEPBBIi MHOKHTEID)

=
=
dz=

14.

16.Pemmts 3amauy Ko oneparuoHHbIM

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

3t OTBerT:

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

3

-3t

‘e

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

o0

1. !

2. v 1

. n:l%'\)n‘l‘z

3. 3 1

. n=1(n2+3)-\/n+2
© 1

4,

n=13N+5

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

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

1'yuﬁxWY=0
2. 2yy"-2yy'Iny =(y)’
3. y'+2y'+y=e"
4. y"sin® x =sin2x
5.

y+25y=M

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

HUMECT BHU

P w NP

y*=(Ax+B)-eX - x?
y*=(Ax+B)-e*-x
y*=(Ax+B)-e?X . x?
y*= Ax-e*
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OK3aMeH

=

IIpuMmepsl 3a1aHMil HA DK3aMEH

DK3aMeHAIMOHHBIN Oumiaer 1
Cemectp 3

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

Pemuts 3amauy Ko y'— Y _gx , y) =1
X

L+x)y"+y'=0

Pemute ypaBHEeHHE

o0
y n 1
HccnenoBaTh Ha CXOAUMOCTD YUCIIOBOM P Z (-1)

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

[°¢) 9n
Onpeie/uTh HHTEPBAT CXOAUMOCTH (yHKIHOHAbHOTO psga »_ (—1)" _—
PaznoxuTts B pan Jlopana ¢pyHkuuio f ( Z) = (Z - 3)2 e
Berunciaurs In(—\/§ + i)2

Haiitu ko3¢ duimentT pacTspkeHHs IUIOCKOCTH  Z = x+iy B TOYKe Z, = 2i—3 opu  OTOOpaXKEHUU

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

z
O CTEICHSIM
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. _ . _ 2z +3i
8. Haiitu yron noBopota miockoctd Z = X+ 1y B touke Zy =1 npu otobpaxennn f(z) = Y
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+1|21, 5z/6<argz<5x/4.
eiz
10. BpIuMCcIuTH UHTETPAT m —3dZ
|z+2|=1,5 (Z + ﬂ-)

11. Haiitu nzo0paxkenue 1 GyHKIUH f(t)=t-ch3t-sin2t

Teopernueckre BOIPOCHI JUISL ITIOJTOTOBKU K DK3aMEHY

JAudpdepeHunaibHbie ypaBHEHUA U CHCTEMBbI

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

Kakue oObikHOBeHHBIE auddepeHinanbiple ypaBHEHUs] IEPBOTO MOpsAKAa Ha3bIBalOTCA ofHOpoaHbIMH? Kak oHu
permaroTcs?

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

Kak pemaercst ypapuenue bepuymnu?

Kakue oObIkHOBeHHBIE UG depeHInaNbHbIe YPaBHEHHUs] IIE€PBOTO MOPsAAKA HA3bIBAIOTCS YPAaBHEHHSIMU B IIOJIHBIX
muddepennnanax? Kak onu permarorcs?

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

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AH(M(EpEeHIMAIbHBIX YPaBHEHUH BBICIINX IOPSAKOB, JOITYCKAIOIINX
MTOHIKEHHE MTOPAIKA.

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

ChopmynupyiiTe TEOpeMbl O BpOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AudepeHnalbHbIe YPaBHEHHS

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

Cxema moctpoeHus: QyHJIAMEHTAILHOW CUCTEMBl PEIICHWH OJHOPOAHOTO JIMHEWHOTO MudQepeHInalbHble ypaBHEHUS C
MOCTOSTHHBIMU K03 prnreHTamMu
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Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX IH((EepeHIHaNbHBIX YPaBHEHWH N-TO TOPSIKA.
Chopmymmpyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI UCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTBICKAHHs OOILEro PEUICHUS CHUCTEMBI
JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUU C TIOCTOSHHBIMH KO3 HUIIHEHTaMU.

YucaoBble U (PyHKIUOHAIbHbBIE Psibl. Paabl Dypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0uMBIH MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak /l'amambepa. JIns KakuxX BHIIOB YUCIIOBBIX PsZ0B OH d(hHeKTHBEH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpuznak JleiOHMIIa CXOAUMOCTH 3HAKOYEPEMYIOIMXCS pAaoB. Kak MpoBOAUTCS OLIEHKA CyMMBI M OCTaTKa Takoro psija?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[lonsTre (DyHKIIMOHANBHOTO psima W 00JacTH ero cXoamMmocTH. PaBHOMepHass u abcomroTHas cxoaumocTh? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEIEHHOTo psiaa. CrocoObl HAX0XKACHHUS HHTEPBAIOB CXOJUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa JUisi HEKOTOPBIX OJIEMEHTAPHBIX (YHKIUA, WHTEPBaJbl MX CXOJUMOCTH. Vcroib3oBaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
ITonsiTre TpuroHoMeTpuueckoro psaa. @opmyiel Pypbe U1 Hax0KACHUS K03 PuIMeHToB psina (QyHKIMS nepuoanveckas
W 3a/aHHas Ha WHTepBane [—TT; 7T] ).

Teopema [lupuxie o0 ycioBusax pasznoxxeHus GyHKuuu B psig Oypee.
Dopmynel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.
Dopmyiel Dypbe 1St citydas pasiokeHus QyHKIHMHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—| ; |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (YHKIHH.

KomiuiekcHble yncia u pynkuuu. Teopusi BbIY€TOB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.

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

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

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

TpuHOHOMETpHUECKas W TMoOKa3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHOW (opmbl 3ammcu
KOMITJIEKCHOTO 4YHcia K APYrou.

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

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

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

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTHYecKOW (YHKIMM KOMIUIEKCHOTO TEPEMEHHOTo B obOmactr. HeoOxommmple W JOCTATOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOIYJISl U apryMEHTa MPOU3BOTHON (QYHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.

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

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

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

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

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

OcHOBHas TeopeMa O BBIUETaX.

[IpuMeHeHnE BBIYETOB K BBIYHMCICHUIO ONPEAEIEHHBIX HHTEIPAJIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHS MOXET CIOyKuTh opuruHajiom? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anumuTe Tabauily n300pakeHnH HanboJiee YacTo UCIOIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTes ISl HAaX0XKICHUS N300paKEeHUs 110 OPUTHHAILY
1 HaoOopoT?
ChopmynupyiiTe ¥ 3anumuTe cBoicTBa audepeHIrpoBaHus W300pakeHUss U opuruHaia. Kak OHM HCHOJB3YHOTCS IS
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HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

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

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

Haiite monstre cBepTku GyHKmi. Kak 3anuceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO UCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

Uznoxwure cxeMy HaX0XKJICHUS] YaCTHOTO PENICHUS TUHEWHBIX T pepeHITnaTbHbIX YPaBHEHHUH OTIEPaIuOHHBIM METOIOM.
W3noxure cXxeMy HaXOXICHUS YaCTHOTO PEIICHUS CHUCTEM JIMHEHHBIX JAuddepeHIuanbHbIX YpaBHEHUN OMepariOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

ITonstue Gynxumii Xapucaiina (1 -Qpyukuus) u Jupaka (O -pynKims).

5. Mertoanueckne yKa3zaHus o npoieaype oleHuBaHUs

OueHoYHbIe MeponpusaTHus

Hpouenypa NMPOBEACHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemecTpe CTyOeHTH! BBINOJHAIOT S5 KOHTPOJBHBIX pabOT, COAEp)KaHHE KOTOPBIX OXBATHIBAET BCE pa3felibl
mucuumuinHel.  Kaskmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOJSTCA B Hachl
MPAaKTUYECKUX 3aHATHH. 32 KaKAYI0 KOHTPOJbHYIO PadOTy MaKCHMaJIbHBIA Oajul ompenessieTcsi B COOTBETCTBUE C
PEUTHHI-IIJIAHOM JIACLUIIIINHEL.

Kpurtepumn oueHku 3a1aHusi:

banbl 32 KOHTPOIBbHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCUMAJIBHOTO 0ajla, IpelyCMOTPEHHOr' 0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JIOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

W13

B CEMCCTPC CTYACHTHI BBIMIOJIHAIOT 5 Hﬂ3 10 BCEM pasaicjiaM MporpamMmbl JUCHUITIIINHBI. vy KaxKa0ro CTyACHTAa B
rpymme CBOM BAapHAHT I/IH3, HOMCp BapuaHTa COOTBCTCTBYCT NOPAJAKOBOMY HOMCPY CTYACHTA B CIIMCOYHOM COCTAaBC
TPYIIIBL.

W13 pa3menieHs! B 3IEKTPOHHOM Kypce N0 JUCIUIUIMHE.

Pemenne KaXXa010 3agaHus JOJDKHO OBITH HOZ[pO6HI>IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘léTOB, paCCY)KI[CHHfI,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOJOB U (hopmyil. 3aJaHNE BBICBUTAETCS OTACIBHBIM (aitiom,
ykazpiBaetcss U0, rpymma.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJXKET y4eCTh UCIPABIICHUS U JOOABUTH OBl K TIPSy ITIM

TecTupoBanue — HE3aBUCHMBIH
koHTpois [TOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHI-HeIenu B
cepeirHEe M KOHLE TEKYIIEro CeMecTpa COIVIaCHO pacmucaHuio. PyOexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUET
BPEMEHU HA4YMHAETCS C MOMEHTa Bxoja cTyleHTa B TecT. MHCTpyKTaxK, IpeAIIECTBYIOLIUI TECTHPOBAHUIO, HE
BXOIMT B yKazaHHOE BpeMs. CTYICHT MOXKET 3aKOHYUTh BBIIOIHEHHE TecTa 10 UCTeUeHHUs OTBEAEHHOTO BPEMEHH.
PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHWA M BJIaJCHUHN, MONYyYEHHBIX CTYACHTAMH 32
OTIpe/IeTICHHBIN TPOMEXYTOK O0yUESHHS.

Kaxxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieliaM XUMHH U cojepkuT 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIlEHHs M MOSCHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTHPOBAHMsI IIPENOJaBaTeIi0 BbIAETCS MAaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJAUTCA HA KOHCYJIbTAIlUU.

Kputepun oneHKH 0JHOTO 3aJaHNUS:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHNE BBICTABISETCS | TECTOBBIN Oai;
® 33 HETPaBWJIHHO BBIMOJHEHHOE MJIM HEBBIIOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6asios;
e JUIA 33JaHUl C BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
[10CJIE/I0BATEIIbHOCTH IPEYCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHBI CyMMapHbIi TecToBbIN Oai 3a kaxnoe PT cocrasnser 15 Oanos.
3a 2 wememu a0 PT cTymeHTBl MOTYT O3HAaKOMHTCS C JEMOHCTPAallMOHHBIM BapHaHTOM OWieTa, KOTOPBIH
pacmonaraeTcst Ha caidte http://exam.tpu.ru B pasgene «MeponmpHusTHS», ¥ MOXET OBITh BBIMOJHEH KaXIbIM
CTYZEHTOM HEOTpaHMUYEHHOE YHCIIO Pas.
Hna cmyodenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHus MO YBANICUMENbHOU Npudune,
npeodycMOmpeHa 803MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbLIL HAZHAYAeMC sl Cpa3y nocie KoHpepeHy-
Heoenu.



http://exam.tpu.ru/

OueHouHbIe MEPONPHATHS
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Ilpu pezynomame pybesicnoco mecmupoganus 6 6ALN08 U MeHee, 00YHAIOWUMC NPe0OCMABNAemcs 8 Nepuoo

meKywel npoMeNCymouHOU ammecmayuy 603MOACHOCb nosmopro npoumu PT 6 pezepauviil Oenv, cocnacosanibiil
¢ bropo pacnucanuii TI1Y.

JuddepeHunpoBanHbIi 3a4eT

JuddeperurpoBaHHbIi 3a4eT OCYLIECTBIIAECTCSA B COOTBETCTBUU € [lonoxkeHneM o mpoBeACHUH TEKYILEro
KOHTPOJIS U TpoMexyTouHoi arrectaiuu TITY (kak opranu3oBaHHas npoieaypa He MPOBOTUTCS).
WToroBslii 6ai onpenessieTcsi CyMMUpOBaHUEM OaJlIOB 3a BCE OLICHOYHbBIE MEPONPUATHS TEKYILIErO
cemecTpa.




