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1. Poab pucnuniauHbl «Matematnka 3» B GOpPMHUPOBAHMM KOMIETCHIMI BBIYCKHMKA:

CocraBJsiiomue pe3yibTaTOB 0CBOCHHUS (1eCKPUIITOPbI

R WHauKaTophb! JOCTHKEHHSI KOMITeTeHIHI
00pazoBaTebHOM Kon KOMIeTEHIIHH)
a Cem KOMIIETeHIHH Haumenoanue
NpOrpaMMbI eCcTp L KOMIIETeHIHH HaumeHoBaHHe H
(TMcuMnInHA, aMMeHOBaHHe
Kop unaukaropa HHIMKATOPA I0CTHKEHUS Kox
npaxktuka, FHA)
Brnajieet ONbITOM MPHUMEHCHUS
3aKOHOB €CTECTBEHHBIX HayK H
Croco0eH OCyIIEeCTBIATh YK(V)-1.1B1 MaTeMaTHYeCKHUX METOJIOB M MOJelei
MOMCK, KPUTHYCCKHI JUISL PEIICHUS 3a]1a4 TEOPETHYECKOT0 1
AHAJIN3 ¥ CHHTE3 AHanmsupyer 3a1ady, [PHKJIATHOTO XapakTepa
YK(VY)-1 nHbOPMAIMH, TPUMEHSTH N.YK(Y)-1.1 BbIZIEIISISL ee 6a30BbIe Ymeer peuarb 3a7a4u
CHCTEMHBIH MOIXO0 IS COCTaBJIAIOLIUE YK(VY)-1.1V1 TEOPETHYECKOTO u MIPUKJIAHOTO
PpELICHNUS TIOCTABICHHBIX XapakTepa
3a1a4 3HaeT 3aKOHbI GCTECTBCHHBIX HAyK H
YK(Y)-1.131 MaTeMaTHYeCKue METOJIbI
TEOPETHYECKOTO XapaKTepa
Bnageer MaTeMaTH4ECKHM armapaTtoM
KOMIUIEKCHOT'O M ONIEPALHOHHOTO
ncuucnenus, tuddepeHnnaTbHEIMI
YPaBHEHUSIMH U PAAAMH JULS
MaremaTuka 3 3 N OIIK(Y)-2.1B3 MPOBEICHHST TEOPETHIECKOTO
Croco0eH IPHUMEHSTh ITpumensier MaTeMaTHIECKUI
. HCCIIeOBAHMS M MOJIEIUPOBAHHS
COOTBETCTBYIOLINIH armapar UCccie[0BaHus
. . N (U3MYECKUX U XMMHUYECKHX TIPOLIECCOB
(hU3MKO-MaTEeMaTHYECKUit (yHKIMH, TMHEHHON o
U SIBJICHHUH, a TAaKXKe, JUIS PELICHHS
anmapaTt, METOIbI aHaIH3a anreopsl,
po(eCcCHOHANBHEIX 3324
U MOJICITHPOBAHUS, nudhepeHIHaTBHOTO U
Vmeer perarb OOBIKHOBCHHBIC
OIIK(Y)-2 TEOPETHYECKOTO H N.OIIK(Y)-2.1 HUHTETPATFHOTO HCYHCIICHHS,
nuddepeHIaibHble yPaBHEHHS U UX
9KCIIEPHMEHTAIILHOTO psinoB, i hepeHIaIbHBIX
= CHCTEMBI, NIPUMEHSTh armapar
UCCIIEN0BAHUs IPU yYpaBHEHHUH, TEOpHHU OIIK(Y)-2.1¥2
N FapMOHHMYECKOTO W KOMIUICKCHOTO
pelLIeHuH (YHKIMHA KOMIUICKCHOTO
. aHAIM3a [PH PEIICHHH CTAHAAPTHBIX
PO eCCHOHATBHBIX HEPEMEHHOT0 B HHIKCHEPHOIT sanad
3aj1a4 JeATEINbHOCTH

OITK(Y)-2.133

3HaeT OCHOBHBIC OIpPENENCHHI U
MOHATHS TeopuH IudGhepeHIHaTbHbIX
ypaBHEHUid, PpsII0B, GbyHKIMM
KOMIIJIEKCHOTO MepEeMEHHOT0 u
OIIEPAIOHHOI0 HCUHCIICHHS




2. IToka3zaTe,u U MeTOALI OLICHUBAHUS

IL1annpyemble pe3yJibTaThl 00y4YeHHs N0 AUCHHILIHHE

Koa naankaropa

HaumeHoBanue pasaejna IMCUUNIIINHBI

MeTO}IBI OIICHUBAHUSA

Kox HaumenoBanue JIOCTHKEHMSI (ouleHOYHbIE
KOHTPOJIMPYeMOoii MepOonpUsSITUS)
KOMIIETCHIINH
(ms1m ee yacTH)

P 1 | Brmaneer 1. O6rikHOBeHHbIE MU DEPEHINATBHBIE yPABHEHHUS KonrpossHas pabora
METOJIaMH PelleHHs] OOBIKHOBEHHBIX AU (epeHInaTbHBIX TIEPBOTO TOPS/IKA Uas.
ypaBHEHUIi 1-T0 1 BBICHIETO MOPSAKOB M CHCTEM 2. OGBIKHOBEHHBIE AH((EPEHIMANBHBIE yPABHCHIS TectupoBanue —
nubdepeHInaNbHBIX YPABHEHHUI; BBICIITNX TIOPSITKOB M CUCTEMBI OOBIKHOBEHHBIX HE3aBHCHMBbII
MCTOJIAMH  HICCIICJOBAHMS  CXOAMMOCTH  PSJZIOB, PaslIOKCHUS | 1 yK(y)-1.1 JepeHIHATBHBIX yPABHCHHI koHTposs [JOKO
(GYHKIMA B CTCNIEHHBIE W TPUTOHOMETPUYECKHE DPSAIbI; 3. YnCIIOBBIC psiitbl
MeTofaMu TUQPepeHINaTBPHOTO U HHTETPAITEHOTO HCUYHCIeHns | M.OMK(Y)-2.1 4. OyHKIMOHATBHBIE PSIBL.
byHKIMH KOMIIJIEKCHOTO MIEpPEMEHHOT0; OCHOBHBIMH 5. Psiel Dypbe
MPWIOKEHNUSIMA TEOPHUH BBIYETOB; METOJAMM OIEPAL[IOHHOTO 7. PAbl B KOMILIEKCHOM 06IACTHL.
WCYMCIEHUS pEIIeHNnS OOBIKHOBEHHBIX Au(QepeHIHaTbHBIX 8. Teopusi BBIUETOB M €& [IPHIOKCHHS
YPaBHEHHIA U X CHCTEM 9. IlpeobpazoBanue Jlamiaca. OnepalMOHHBINA METOA

pemenus tuddepeHaNbHbIX YpaBHEHUH

PA2 Vmeer 1. O6sikHOBeHHBIE MU DEpeHINATbHbIE YPABHEHUS Kowntponbhas pabora
ONpENENsATh TUI, HAXOAWTH OOINee W YaCTHOE pEIICHHE TEpPBOTO MOPSIKA 3.
muddepeHIMaNBHBIX  YpaBHEHHH W CHCTEM  JIMHEHWHBIX 2. OBBIKHOBEHHBIC AU EePeHIMANTbHBIC YPABHEHHS TectupoBanue —
muddepeHmanbHbIX YpaBHEHUH c MIOCTOSTHHBIMHU BBICILIUX TIOPSIAKOB U CHCTEMBbI OOBIKHOBEHHbIX HE3aBHCHUMBIH
K03 QUIMEeHTaMH; HCCIIeOoBaTh Ha CXOAUMOCTh YHCIIOBBIC nuddepeHIHAIbHbIX YPaBHEHHIT koHTposs [JOKO
PAZBI; HAXOAWTH HWHTEPBAIBI CXOAMMOCTH CTENMEHHBIX PSIOB; | 1 .YK(Y)-1.1 3. YncIioBbIe psibl
pasmarate QyHKimu B psax Teitmopa m @yphe; BBITOIHATH 4. OYHKIMOHATBHBIE PAJIB.
IOCHCTBHS C KOMIUIGKCHBIMH — 9uciaMd #  GyHKimsmuy; | A-OIK(Y)-2.1 5. Psipl Oypbe
JuddepeHIupoBaTh M UHTEIPHPOBATh (PYHKIIUH KOMIUIEKCHOTO 7. Ps/bl B KOMILICKCHOM 00JIACTH.
NepeMeHHOro0; pasiarath GpyHKUMU B psia JlopaHa; MpUMEHSTh 8. TeopHs BBIUETOB U €& IPHIOKCHIS
TEOPHIO BBIYETOB [UISi HAXOXJICHUS HWHTErPaloB; HAaXOAUTh 9. IpeoGpasosanue Jlamiaca. OnepalHoHHbIA METOL
n300pakeHHe 110 OPUTHHAIY U OPUTHHAI 110 H300paKEHHIO; pererust 1udPepeHIHATBHBIX YPABHEHHUIT
pemars 3axauy Komm mis nuddepeHnnanbHbIX ypaBHEHUH |
CHCTEM C ITOMOIIBIO ONIEPALIMOHHOTO HCUHCIICHHS

P 3 | 3uaer 1. O6bikHOBeHHBIE MU DEpeHINATbHBIE YPABHEHHUS Kontponbhas pabora
knaccupukamuio auddepeHnnarbHEIX YpaBHEHUH, OCHOBHBIC [IEPBOTO MOPSiIKA Uas.
MeTonbl pemieHns AuddepeHnnanbHbIX YpaBHEHUH TEPBOTO U 2. OBBIKHOBEHHBIC AU epeHIMANTbHBIC YPABHEHNS TectupoBanue —
BBICILIMX MOPSAKOB U cHcTeM MU (epeHIMaTbHBIX YpaBHEHHH; UYKE)-1.1 BBICILIIX TTOPSIKOB H CHCTEMBI OOBIKHOBEHHBIX HE3aBHCUMBIH
OCHOBHBIC MOHATHA TEOPUHM YHCIOBBIX M (DyHKIMOHAIBHBIX VLOTIK(Y)-2.1 b depeHIHaIbHBIX YPAaBHEHHIT koHTposs [JOKO

psnoB; psanel  Teitopa, MakinopeHa, @ypbe; NOHATHUS
KOMIUIEKCHBIX ~YHCEJl, OCHOBHBIX (YHKIHH KOMIUIEKCHOTO
NMepeMEeHHOr0 M WX CBOWCTBa; auddepeHnnupoBaHue U

MHTErpUpOBaHHEe  (YHKIMH  KOMIUIEKCHOTO  IIEPEMEHHOrO;

3. Hucnossle psAabl
4. OyHKUMOHAJIBHBIE PSBL.
5. Psanp1 @ypoe




nmoHATHs psana JlopaHa, OCOOBIX TOYEK, BBIUETOB; IOHSTHE 7. Pspl B KOMIUIEKCHOM 00JIACTH.
npeoOpa3oBanus Jlammaca u ero OCHOBHBIE CBOMCTBA; OCHOBHBIC 8. Teopus BBIYETOB 1 €€ MPUITOKESHHSI
MPUII0KEHHUS ONEPAITIOHHOTO NCUUCICHHS 9. IIpeobpazopanue Jlammaca. OneparmOHHbBIA METO

peuienus quddepeHInaIbHbIX YpaBHEHUH

3. IlIkaja oueHUBaAHUA

[opsimox opraHM3alié OLEHUBAHUS PE3YJIbTATOB OOYYCHHS B YHHBEPCHTETE PETIAMEHTHUPYETCS OTICIBHBIM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OlleHMBaHHs pe3yibTaroB 00yueHus: B ToMckoM moiuTexHuueckoM yHuBepcutere (Cructema oleHHBaHUs)» (B ACHCTBYIOIICH pelakiym).
Ncnonb3yercs OalabHO-pEUTUHIOBAsl CHUCTEMa OLEHUBAHHUS pPe3yJbTaToB 0OyueHus. MToropasi oueHka (TpaJWLMOHHAs W JIUTEPHAs) MO BUIAM
yuebHoll nesarenbHOCTH (M3yueHue aucuumud, YMWPC, HHPC, kypcoBoe mNpoeKTUpOBaHME, MPAKTHKH) OIpeleNseTcs CyMMOH OaljioB MO
pe3yabTaTaM TEKYIIEro KOHTPOJIS U MMPOMEKYTOUHON aTTeCTalluu (MTOroBasi peMTHHTOBast OlleHKa - Makcumywm 100 GasioB).

PacripeneneHrie OCHOBHBIX M JIONOJHUTENBHBIX OallJIOB 32 OLIEHOYHBIE MEPONPUATUS TEKYIIEro KOHTPOJS W NPOMEXKYTOUHOH arrecTanuu
YCTaHABIUBAETCA KaJICHIAPHBIM PEUTUHI-TUIAHOM JUCLUIIIIUHBI.

PGKOMGHI[yCMaFI mKajaa ajs1 OTACIBHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOAHOTO U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS
3a/laHMs

CooTBeTcTBHE
TPaAHLHOHHOI OLleHKe

Onpeneﬂeﬂne OLCHKH

90%+100%

«OTInIHOY» OTIMYHOE TOHUMAaHHE npeaMeTa, BCECTOPOHHUE 3HAHWS, OTJIMYHBIC YMEHHUS U BJIAJACHUE OIIBITOM HpaKTI/I‘{eCKOﬁ JCATCIBHOCTH,

HEOO0XOIUMBIC PE3YJIbTAThI o6yquI/m C(I)OpMI/IpOBaHBI, X Ka4YCCTBO OIICHCHO KOJIMYCCTBOM 6am1013, OJIM3KUM K MaKCHUMAJIbBHOMY

70% - 89%

((XOpOIHO» I[OCTaTO‘-IHO IIOJIHOC NMIOHMMAHHNE NIPEAMETA, XOPOIINE 3HAHUS, YMEHHUS U OIIBIT HpaKTquCKOﬁ JACATCIIBHOCTH, HCO6XO,Z[I/IMBIG PE3yIbTAThI

O6y‘IeHI/Iﬂ C(bOpMI/IpOBaHBI, Ka4yeCTBO HHM OJHOTO M3 HUX HE OILICHCHO MUHUMAaJIbHBIM KOJIMUYECTBOM 0ajlioB

55% - 69%

«yHOBJ'I.» HpI/ICMJ'ICMOe MOHUMAaHUC MpeaAMETA, YAOBJICTBOPUTCIIbHBIC 3HAHUS, YMCHUS U OIIBIT HpaKTI/I‘{CCKOﬁ JACATCIBbHOCTH, HCO6XOHI/IMHC pe3yJIbTaThl

06yquI/m C(i)OpMPIpOBaHI)I, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJINYCCTBOM GayioB

0% - 54%

((HeyHOBJ'I.» PeByJ’ILTaTI)I 06y‘l€HI/IH HE COOTBETCTBYKOT MUHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM

IIIxana 111 OEHOYHBIX MEPOIIPUITUHI DK3aMEHa

% BBINOJIHEHHSI IK3aMeH, CooTBeTcTBHE
. . OnpenesieHne OLEHKH
3aJlaHUil DK3aMeHa 0aJ11 TPaAMLHOHHON OLleHKe
90%-+100% 18 + 20 «OTnaHO OTIIM9HOE TOHNMaHKE TPeMeTa, BCECTOPOHHHE 3HAHUS, OTIIMYHBIC YMEHHUS U BIIQJICHUE OIBITOM IIPAKTHUECKON AEATEINbHOCTH,
HEeoOXOIMMBIe Pe3yIbTaThl 00ydeHHs: cQOPMHUPOBAHBL, HX KAYECTBO OLICHEHO KOJMYECTBOM 0ajuIOB, OJIM3KHM K MAKCUMAJIbHOMY
70% - 89% 14 +17 «Xopormo» JlocTaTo4HO MOTHOE TIOHMMAaHHUE MPEeIMETa, XOPOIITNe 3HAHUS, YMEHHUS U OIBIT MPAKTHICCKOHN IeSTeIFHOCTH, HEOOXOIUMBIE
pe3ynbTaThl 00y4deHus copMUpPOBaHbL, KAYECTBO HU OZHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0alIoB




55% - 69% 11+13 «Y TOBILY [MpreMieMoe MOHUMAaHKE IPEIMETA, YAOBICTBOPUTEIHHBIC 3HAHUS, YMEHHUS U OIBIT MIPAKTHYECKON AEATEIFHOCTH, HEOOX0IUMBIE
[pe3yJIbTaThl 00yYeHHUs CHOPMUPOBAHBI, KA4ECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAaJbHBIM KOJMYECTBOM 0ajllioB
0% - 54% 0+10 «Heynosi.» PesynbraTel 00y4eHNs] He COOTBETCTBYIOT MHHUMAIBHO JOCTATOYHBIM TPEOOBAHHSIM

4. TlepeveHb TUNOBBIX 33/1aHUI

OueHouynbIe
MepOoNnpUATUS

HpﬂMepr THINOBBIX KOHTPOJBbHBIX 3aaHMuii

KontposbHas
pabota

BapuaHT N2 1
KoHTponbHaA paboTa no teme «[uddepeHuymnanbHble ypaBHeHUa 1 —ro nopagka»
1. OnpeaenuTtb TMN U HANTK 06LLUMe peLleHUs AAHHDIX YPAaBHEHUNA:

1. (y+ylInx)dx— (x—xy)dy =0.

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

2. HaiiTn yacTHBIC pelIeHUs YPABHEHMIA:

4, xy’—y:xtg(lj, y@) =1.
X

5. eYdx=@y-xe¥)dy, y(-1)=0.

KoHTponbHan paboTa no teme «[AuddepeHumanbHble ypaBHEHUA BbICLLIEro NOPAAKA U cucTembl Y »




OueHoYHbIE
MePONpPHSITHSI

anMepr THIIOBBIX KOHTPOJbHBIX 33}13]{“]‘/’[

) Onpeaenutb TMN U HaiATK 06l Me peLueHUA AAHHbIX YPaBHEHUNA:

1) y'=y+x

X

14 ! e
2) Y-2Y+y=—.
X

I1) Pemurs 3agauy Komm:
1) w'+(y)=0. yO=1Ly®=L

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

dx

y
3) 1dy x(0) =1 y(0) = 1.

dt

YucaoBble H QYHKITHOHATLHLIE PALI

I/ICCJIC,Z[OBaTI: Ha CXOOAUMOCTD pAIbI:

e 1 2 (n+1)? = nl(n+1)!
1.3 > Z-Zﬁ, 3'2—1’
"n+1-cos?na 1(n+2)%3 o (2n)!
0 _ n o (_1\"n4
4.2(” 1}, 5.3 DN
m\3n+2 1 N +5

Haiitu HHTCPBAJ CXOAUMOCTH PALd, HCCICAOBATH PAJA Ha KOHIIAX HHTCPBAJIA:




OueHoYHbIE
MePONpPHSITHSI

HpMMepr THIIOBBIX KOHTPOJbHBIX 321}121]{“]‘/’[

(0. 1)“ o Z 3" (n+3)?
) Z ) nzl (x+5)"

"I Pa3znoxuTh B psia Teiopa, B OKPECTHOCTH TOYKH Xo, yHKIHIO F(X):
1) y=Inx, xp=1 2) y:xz-sin5x, Xp =0

7
3 = =0, 4 =— Xg = —1.
Y e VY R

KonTponbnas padora Ne3 mo Teme « DyHKIHMH KOMILIEKCHOTO IIePEeMEHHOI0»
BAPUAHT Nel

V. a) Haifti Bce 3HA4YCHHS KOPHS: Y-2. Pe3ymbraT BBIYHCICHHM MPEACTAaBUTE B areOpandeckoit hopme.
. \4i
6) Ipencrasuts B anrebpamdaeckoii popme: (—1—1)™.
. H 2
V. a) Haiiti k09 HUIMEHT pacTsHKEHHUs M yroll HOBOPOTa B TOUKe Zy =1—1 mpu otoOpaxennn o = Z
6) IIpoBepuTh GyHKLHIO HA AHATUTUYHOCTL: O = (Z )

VI. Haiitu ananutnaeckyto gynkumio f(z) =U +1V 1o ussectnoii aeficTeurenshoii yactu u 3nauenuto f(z,):

Uxy)=x>=3xy% f(i)=-i.

VII. BBIUMCIIUTE MHTETPA: IZZ Imzdz, rue L - orpesox npsmoii ot Toukn z; =0, no Toukn z, =1-2i.

L




OueHoYHbIE

anMepr THIIOBBIX KOHTPOJbHBIX 33}13]{“]‘/’[

MepONPHSITHS

dz .
VI Beraucnuts uHTErpa: I 3 rne L Z|Z - 2I| =1.
L z

- 2 >
(z-2i)
Konmponsuas paboma Ne3 no meme «Komnnexcuwie paovt. Boruemor»

BAPUAHT Nel

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

2. Haiiti 1 mOCTPOUTH 0OJIACTH CXOAMMOCTH Psia: 2 )

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

B psx JlopaHa ¢ meHTpoM B ZO =1 5 konbue | z-1 |> 4.

1. Pa3noxuth QYHKIHIO f ( YA ) =

3. Brruucnuth CJICAYIOIINE UHTCTPAJIbI:

2dz f exp(1/z2)+1 T cosaxdx
B

dz

A) > 2 B
224" +e° l2]=2 z X2 4% +5

KonTpoabHas padora Ne3 no teme «OnepanoHHoe HCYHCIEHHE.)
BAPUAHT Nel

1. Pemmts muddepenmmanbHoe ypapaenne X' +3X = e , €CIH X(O) =0.
2. C nomoisto popmysl Jroamenst HAWTH peLIeHHEe YPaBHEHUSI
x"'=arctgt,
YZIOBIIETBOPSIONIEE HAYaTbHEIM YCIOBHSM X(O) = X'(O) =0.
X'4+4y +2x =4t +1,

3. P i x(0)=y(0)=0.
€LIUTh CUCTEMY YPABHEHUU VX =y :g t2 ( ) y( )




OueHoYHbIE
MePONpPHSITHSI

anMepr THIIOBBIX KOHTPOJbHBIX 33}13]{“]‘/’[

U3,

IlpuMep BapuaHTa WHAWBUIAYAIbLHBIX 3aJaHUM.




Ouenounsie TIpumepsb! THNOBBLIX KOHTPOJILHBIX 32 1aHHI
MepONpHATHS

JuddepeHiunantHele YpaBHEHWA W CHETEMBI

1. Hafirn ofiie peleHns YpaBHeHHI! NepBoro mopiajika

Y !
Ny-2o_-
) ¢ sinfy/z)
2) o +ycosz = cosz.
3 y+y=zJy.
- dr
0 € ciy_l_ Jq
T cos’y
5) (32 + 6zy?) dr + (Brly + 4y ) dy = 0.
6) 24yt +dy—z)y' =L

=10

2. HafiTn uacTHEIe pelueHus ypasHeHNi

1) Vi + Lde =z ydy, y(1) =0
2) (z—y)dz+(z+y)dy =10, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) ¥ ey =(1+z)e” o y(0) =1
3. Haifirn pelenus ypaBHeHUi BECILET0 NOPSAKA
0)=10
11 2efy" = ’?_1_ PN ot = g e y( 1
) y'y' =y V=Y =1
3) " cos®z = 1. Ny +9 =cosz.
24 costz 1
5) 4" _sTtes T AT et
)V +y=—— 6)y' +2 +y=ae +—
Ny +2% +y=(1220-10)e". &) y" =3y’ = 2sin 3z — cos Ju.

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

)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) # 423 + 52 = =8¢~ sin 21, z(0) =2, &(0) =6.
14) & — 63 + 252 = Osindt — 24 cos 4t 2(0) =2, #(0)=-2.
4. HafiTn peieis NuHelHEX cHCTeM

1) & =—8r+dy 2)]i:=[iz+5y z(0) =0
j =3z —dy |g=—-c+2 " w0)=1

N P 5
3) £ I‘;u 2y‘ 4)]1: br+4dy+ 21 .
g=2r+y | #=—a+1y-1




OneHoyHbIe IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aiaHU
MepONPHSITHS

YucjaoBble " (l)VHKIII/IOHaJ'[I)HI)Ie PAAbI
1. HccaenoBath Ha CXOAMMOCTD 3HAKOIIOIOKUTECIBLHEIC PAABL:

S ﬂ &, 5 3
1) nz=:1(5n2 +1)-vn ) ngltg J2n+7
<“'> $ n_—lj”.i
3) Z 4) nzz:l( =] =

2. UccnenoBaTh HA CXOUMOCTH 3HAKOUCPEAYIOIIHECS PSIJIbL:

\/5n +3n—

n3n 2

1)2(1) 2)2(1) 734
ng.2
3) Y- 1)“M 1) z( )" Inz”[ J
n=1




OueHoYHbIE
MePONpPHSITHSI

anMepr THIIOBBIX KOHTPOJbHBIX 321}121]{“]‘/’[

3. Hanrtu MHTEepBaJIbl CXOOVMMOCTNM CTEIIEHHBEIX pPAI0B:

D3 \ 2 g 2) 3 (1)"n2? "
n=1

n
n+1 n=1

4. Paznoxurts B psig Teitnopa no crenensm (X — Xg) Gynxuum:

1) yz%, X = —2 2) y=(1+x)e ¥, x,=0
X“+4X+7
arctgx® 3
3) y=5—3 Xo =0, 4) y=In(x+2)" xg=1
X

5. Hcnonp3ys pasioKeHHE MOABIHTETPATbHON (YHKIMKW B CTENCHHOW P, BBIYUCIUTH WHTETPAIBI C
TouyHOCTRIO HE MeHee 0,01:

1/8

1
1) [~1- X dx 2) [sin x> dx
0 0

KoMmiekcHble 4yncja 1 GyHKINHA

1. Mausl uncna Z = —2\/§ +2i, 2, =2-6I.

BrimonmHuTh neiicTBUS B anredpandeckoii hopme:
Gl
1) 321+522, 2) 211y, 3) —.
3
2. Jlausl uncna Zg = 3\/§+3i, 2, =-1+4i, 23=2-4i.

[TocTpouTth yKcina Ha KOMIUIEKCHON IJIOCKOCTH U MEPEBECTH B TPUTOHOMETPUYECKYIO M MOKa3aTeNIbHYI0 (hopMy
3anucy. BBINOTHUTE yKa3aHHbIE ISHCTBUS B MTOKa3aTeNbHON (hopMe, pe3yIbTaThl IPEICTABUTh B alredpandecKou
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U B TIOKa3aTeJbHON Qopme.

1) ()% 2) Iz, 3) 28

22+23
3. Mamstuncna 29 = —-1—1, z, =2+3i.

Boruncnute 3HaueHus pyHKIUiL:

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

Pe3ynbraThl npeacTaBUTh B anredpanyeckoi opme.
4. OnpenenuTb U MOCTPOUTH HAa KOMIUIEKCHOM TNIOCKOCTH CEMENCTBA JIMHUH, 3aJaHHBIX YPaBHEHUSAMU:

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

5. Haiitu Moaysb 1 apryMeHT npou3BoaHoi ¢pyHkmu W = f (Z) B TOYKE Z = Zj:

f(z)=(1+4i)e™,  z5=1+i

6. BBIYMCITUTD HHTETPATIBL:

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

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

7. BeruucnuTh, UCIONb3ys HHTErpanbHyto opmyity Korm:
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MepONpPHATHS
1) |z|=0,5;

22—2

¢ ————dz, 20e L:42)|z+1|=1;
22(z+1)2

(L) 3) |z]=2.

OnepanuoHHbIH METOX
1. Haiitu n3o0pakeHus ClIeayomux QyHKIAN:

el _ ebt
1) f(t)=cos™. 2) 1) =—
2. Haiitu opuruHamsl GyHKIUN 1O 33JaHHBIM U300PaKCHHSIM:
1 p?
) F(p)=———— 2 F(p)=
(P+D*(p+3) (p® +4)(p* +9)
3. Haiitu pemenue 3anaun Ko onepanuoHHBIM METOI0M:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x =t2, x(0)=0, x'(0)=0.

3) X"—4x'+ 3x = 5™, x(0)=0, x'(0)=0.

4. Peminth ypaBHEHUS, UCNIOIB3YsI hopmyiy lroamens:

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 ornepaiioHHBIM METOJIOM:

0 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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MepONpPHATHS
TectupoBanue — | Bonpocsr:
HE3aBUCUMBIH 1. /IaHBI KOMIUICKCHBIC YHCIIa
koutponb LIOKO | 7 =1+2i u z, =3i
(PT5 u PT6)

(3,[(60]: 21 n Zz - KOMIIJICKCHO COIIPS’KCHHBIC qncna)

YcTaHOBUTE COOTBETCTBUE
JIEUCTBUE HAJ YUCIIAMMU:

1. 2z,+3z,

o e W
a1
A

pe3yJibTaT ACHUCTBHS HAJl YUCIaMHU
3i-6

4i-3

2—5i

—6-3i

6+3i

aObrwphE

2. HaHI)I KOMIIJICKCHBIC YHCJIa
i~
— 90 4
7, =2¢
57

—i
z,=Te °©
a) I'maBHOE 3HaYeHME apryMEeHTa IPOU3BEACHHS Zq * Zyp PABHO

z
6) I'aBHOE 3HAaUEHHE APIyMEHTA OTHOIIEHHUSI —- PAaBHO
ZZ
(OTBeTHI 1aTh B Trpaycax)
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3.V CTaHOBUTE COOTBETCTBUE
OyHKIMS

1. 2exp 1+i%zj

2. 2exp 1+i2—7zj
3
3. 2exp|1-iZ
p[1-17]

4. 2exp 1+i£j
3

3HaYCHHE (PYHKIUU
1. e++/3-i)
2. e(i-+3)
3. e(x/3i-1)
4, e(3-i)
5

4.

Haiiti K03 QUIUERT pacTsKEHHS U yToJl IOBOPOTa B Touke Zg = |

nipu otobpaxenmn 1 (Z) = z* +1nz

IIpu BBOZIE 3HATEHMA K 3HAYEHUsI KOPHEH KBAJPATHBIX OKPYIJIATH 10

JCCATBIX.
3HaueHUs yrijia moBOpOTa BBOAUTD B I'paaycax

BBecTu nBa un(
k =
o =

S.

Berauciute uHTErpan j (Rez+Jmz)dz (L)-

(L) npsiMas JIMHUS,
, TIe

=0 z,=1+2i
COIMHSIIONAs TOYKHU u

BBectu nBa uuq
X =

y:
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OTBeT MONy4YHTh B BUIE KOMIUIEKCHOTO yrcia X + 1Y

JIpoOHBIE 3HaUYEHUS BBOJUTH B BUI€ HECOKPATUMOM JpoOu

419,-7/2

6.

Brraucnuts uaTETpan, ncnonasiys Gopmyny Korm

§ dz

2
2+2i2 27+ 4

KoHTyp 00X0IUTCsI B MOJIOKUTEILHOM HaIIPaBJICHUU.

ok whE

-l2
—7
wl?2
-l 2
-1/2

7

Bri6epuTte Bce hyHKIMH, KOTOPHIE MOTYT Int
CILy’KUTb OPUTHHAIaMU A.

m O O
QD
-
o
~—+
(=]
—t

u
|
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VYcTaHOBHATE COOTBETCTBUE OPUTHMHAJIOB U 2 4 p
U300paKeHUI 1. F(p) - + 2
p+3 p°+4
A f(t)=2e" +4cos2t 9 8
3t : 2. F(p)= +
B. f(t)=3e” +4sin2t p+3 p?-4
c. f(t)=2e" +4sh2t 4 4
" at 3 R =737 -
D. f(t)=4e” —4ch2t pP-5 p°-4
3 8
4 F(p)=—"+—
p-3 p“+4
9.
BriGepute yCIIOBHO CXONSIIUNCS PsIi, HCIONB3YsS TPU3HAK 0 (_1)n+1 ) n2
Jleiibunia 1. 5
n=1 (3n+2)
) 0 (_1)n+1 n
C oo (n+)!
o0 n+1
) (-1 n
n=1 3n+2
o (_ n+1
4 2D
n=1 3n+2

10.
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1
Paznoxuts pyHKIMIO X)= (1 + X) (X _ 2) B Pl

MakJiopeHna. 2 f(X):_+ZX+§X2+EX3+
1 1 3
fX)=—=+=x-—~x"+—x"+
3. f(X) >t ;
11.
Nurepsan (1;3) sBisieTcst HHTEPBAIOM CXOAMMOCTH PSIOB 0
1L > n(x-2)"
n=1
0 X_2n
2. Z( )
n=1 N
[e'e} X_3n
5 309
n=1 N
4. Y (x+)"
n=1

12.Vcra"HoBUTE COOTBETCTBUE
byHKIHS CYIIECTBEHHO 0CO0ast TOUKA

e’ o
=y i
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(1+zj
In| =——
f(2) =t ’ 2=0

2° (2 + 4)
. (z+1+4i :
f(z)=sin| 2274 7=-4i
Z+4
1
e -l
f(2)=———— z=i
(z°+1(z-2)
z=1
z=4i
z=-i
13
1 Q= __ i
Oynxmuo W = — pasiokKuiii B OKPECTHOCTH TOUKH Zg = —i B CTEIIEHHO#H Psifl ay=_ 1
ar= _—i_
. N2 \3 a;= -1
a,+a(z+i)+a,(z+i) +a,(z+1) +..
Yxkaxure K03 PHUITHCHTHI pa3IoKEHHsT dg; a1; Ay, a3
(poOHBIE OTBETHI BBOANUTE OOBIKHOBCHHOI HECOKPATUMO# APOOBI0 Oe3 mpodesios, ecii KO3 OUIUSHT
MHHMBIH, | — MepBbIi MHOYKUTEIb)
14,
16.Pemmts 3anaqy Kommu onepaiuoHHbIM X(t) = z (e_gt B 1)_ E -3
METOA0M - 9
oo st . Otser:
X"+3x'=e"7, x(0)=0, x'(0)=-1

15.
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Bri6epute cxondiuiics psa, UCTONb3Ysl IPU3HAK CPAaBHEHUS

o0
1 L
n:]_ n+2
o0
1
2. Y
n=1n-/n+2
i 1
3. X
n:1(n2 +3)-v/n+2
© 1
4.
n:13n+5

16.13 ypaBrenuii BrICIIEro MOpsIKa BHIOPATh yPaBHEHHS, IOy CKAIOIIIE TTOHMKEHHE MOPSIKA ¢ HOMOIIBIO 3aMEHBI

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

. y"+1_2y(y')2=

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

5,

"+ 25y =
y y sin®5x

17. YactHOE peuicHue y * HEOAHOPOAHOI'O JIMHEWHOTO
ypaBHEHHS
y'-3y'+2y = x-e*

HMECT BU

> e

y*=(Ax+B)-e* - x?
y*=(Ax+B)-e*-x
y* = (Ax+B)-e2X . x

y* = Ax-e*




OneHoyHbIe IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aiaHU
MepONPHSITHS

Huddepenmmpona
HHBIH 3a4eT [Mpumeps! 3aanuii Ha nudd.3aueT (IK3aMeH)

3aveTHblil (JK3aMeHAIMOHHBIN) Ouier 1

Cemectp 3
Crenennblie psaabl. Teopema Abens.Haxoxaenrne nHTepBaga CXOIUMOCTH CTETICHHOTO PsJia.
2. TlpeobpazoBanue Jlammaca. OpuruHainsl u n3o0paxeHus. OCHOBHBIE CBOMCTBA OMEPAIIMOHHOTO METO/1a

=

1. Pemmmts 3agauy Kot y'—l =4x%, y(1) =1
X
1+ x)y"+y'=0

2. PemmuTh ypaBHEHHE

< 1
3. HccnenoBaTb Ha CXOAUMOCTD YHUCIIOBOM psift Z (—1)n

= (2n+5)In(2n+5)
00 gn
4. OHpGI{GJ‘II/ITI) HHTEPBAJI CXOAUMOCTH (bYHKIII/IOHaJ'II)HOFO paaa Z (—1)n —5n ( 2)n '
n=1 (X=

5. Pasnoxuts B pan Jlopana ¢pynxmmio T (2) = (z - 3)2 e R ——

6. Bruuciurs In(—\/§+i)2

7. Haiiti koo(duuEeHT pacTsDKeHHs IUOCKOCTH Z = X+1y B Touke Z, = 21 —3 npu oToOpajkeHHH

f(2) = (7i+2)In(22)
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27+ 3i

8. Haiitu yrox noBopora miockoctd Z = X + 1y BTouke Zy =1 npu orobpaxennn f(z) = — 1
1Z +

9. Uzobpa3uth 001acTh, 331aHHYIO0 HEPABEHCTBAMHU

|z-1<3, |z+1]21, b5z/6<argz<5x/4.
eiz
10. BBIYMCIIUTEL HHTErPAI CJ‘) —az
24215 (z+7)
11. Haiitn m3o6paxenue st GpyHKIAH f()=t-ch3t-sin2t

TeopeTndyeckre BOOPOCH! JUI IOANOTOBKH K audd.3ayery (3K3aMeHy)

JAuddepenunabHble ypaBHEHUS] M CUCTEMbI

Kakne oObikHOBEeHHBIE U EpeHIInaNbHbIE YpaBHEHHS TIEPBOTO TOPSIKA HA3BIBAIOTCS ypPaBHEHUSMH C
pa3nenéHHBIME U C Pa3ACIIOMUMHUCS TepeMeHHbIMU? Kak oHu pemnatorcs?

Kakue oObikHOBeHHBIE auddepeHranbHbIe YpaBHEHUsI MEpBOTO TOPSIKa Ha3bIBalOTCS OoAHOpoAHbIMH? Kak oHM
pematorcs?

Kakue oObIkHOBEHHBIC aAudQepeHIaTbHble YPaBHCHUS IEPBOTO MOPSIKa Ha3bIBAIOTCS TUHEHHBIMU? [lepeuncnute
METOJIbI PEIICHHS

Kax pemaercst ypaBaenune bepHymmm?

Kaxune oOpikHOBeHHBIE nndepeHnnampaple YpaBHEHHS IIEPBOrO IMOPSAAKA HA3bIBAIOTCS YPAaBHEHUSMH B TIOJTHBIX
middepennmanax? Kak onu pemrarorcs?

Uro Takoe 3amavya Komm it 0ObIkHOBEHHBIX An(depeHIralbHbIX YpaBHEHUH BICIIUX mopsiakoB? Korna oHa umeer
€IMHCTBECHHOE peIieHue?

[lepeuncnure OCHOBHBIC THUIBI OOBIKHOBCHHBIX MU((EPCHIMANIBHBIX YPABHCHUH BBICIIUX MOPSIKOB, JAOIMYCKAOIIUX
TTOHIDKEHUE TTOPSIKA.

Jaiite onpenenenne nuHelHOTO AudQepeHIanbHbie YpaBHEHHS N - T0 mopsiaka. [lepedncnute oCHOBHBIE CBOICTBa
YaCTHBIX PEUICHUH OTHOPOIHOTO YPaBHEHUSI.

ChopMymupyiTe TeOpEeMBI 0 BpOHCKHAHE.

ChopMmynmupyiite TeopemMy O CTPYKType OOIIero pernieHus HEOTHOPOAHOTO JHHEHHOTO auddepeHIraTbHbIE
YpaBHEHUA

B yem cocrout meron JlarpaHxka OTBICKAHUS YAaCTHOTO PEIICHUS HEOJIHOPOJHOTO JMHEWHOTO Tu((epeHIINATbHEIC
ypaBHEHUs?

Cxema nocTpoeH#usi yHIaMEHTAIBHON CUCTEMBI PEIIeHHH 0JTHOPOIHOTO JIMHEHHOTO nuddepeHInaNibHbIe YPaBHeHUS
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C TMOCTOSIHHBIMHU KOA(UIIIEHTaAMU
[epeuncnure METOABI OTHICKAHUS YaCTHBIX PEHICHUI HEOAHOPOTHOTO JIMHEHHOTO MudQepeHInanbHble ypaBHCHUS C
HNOCTOSIHHBIME K03 puiinenTamu
HaiiTe ompeneneHrne HOPMAIBHOH CHUCTEMBI OOBIKHOBEHHBIX AU((EpeHIHANbHBIX ypaBHEHUH N-TO MOpPSAKA.
Chopmynupyiite 3amauy Kormm i Takoit CHCTEMBI.
W3noxuTe METOABl HUCKIIOYEHUS U XapaKTePUCTUYECKOTO YPAaBHEHHsS OTBICKAaHUS OOINEro pelleHus
CUCTEMBI JITHEHHBIX OJHOPOJHBIX YPaBHEHHH C MOCTOSIHHBIMU KOA(GUIIHEHTAMH.

YucioBbie U PYHKIHOHANBbHBIE PAAbL. Paabl Dypbe
[lonsTre urcnoBOTO psAna, ero cyMMbl. HeoOX0uMbIH pU3HAK CXOAMMOCTH.
CBoiicTBa CXOASILIUXCS PSIOB.
CpaBHUTENBHBIN MPU3HAK CXOAUMOCTH 3HAKOTIOIOKUTENbHBIX PAIOB. DTATOHHBIEC PSBL.
[Ipusznak /l'amambepa. J{ns KakuX BHIIOB YUCIOBBIX PAIOB OH d(hdeKkTrBeH?
Panukanenbiit npusHak Komm. J{1s1 KakuX BUJOB YUCIOBBIX PSIIOB OH MPUMEHAETCA?
HNurerpaneubiii npusznak Komm-Maknopena. B kakux ciiydasx ero ciaenyer IpUMEHSTh?
[Ipu3nak JlefiOHUIIA CXOMUMOCTH 3HAKOUYEpEayIOIIUXCS psimoB. Kak mMpoBoAHMTCS OleHKAa CyMMBI U OCTaTKa TakKOTO
psana? [loHaTHE aOCOMIOTHOMN M YCIOBHOUW CXOUMOCTH.
ITousaTHe GYHKITMOHAIBEHOTO psla M 00JIACTH €r0 CXOAUMOCTH. PaBHOMepHas M abCoNOTHAs cXomuMocTh? CBoiCTBa
PaBHOMEPHO U aOCOJIIOTHO CXOASIIUXCA PSIIOB.
ITonsTue crenennoro psga. Teopema Abens.
WuTepBan u paguyc cXOAUMOCTH CTETIeHHOTo psiga. CrocoObl HAX0XKICHHSI HHTEPBAJIOB CXOJUMOCTH.
Psaner Tetiopa u Makiopena i JaHHOW (QyHKIUH. YCIOBHS pasioxkeHus GyHkiuu B psan Teitmopa. Cxema
noctpoeHus psna Teitnopa (MaknopeHa).
Psner MakmopeHa i1t HEKOTOPBIX 3JIEMEHTaPHBIX (PYHKIWH, MHTEPBAIBI UX CXOMUMOCTH. Mcmonp30oBaHre TOTOBBIX
pa3NoKEeHUN UTSI TMOJTYYEHUS pa3jioKeHUs B psan MakiopeHa Oosee CIOKHBIX (QYHKIUH. [IpruMeHeHne CTermeHHBIX
PAA0B B IPUOIMKEHHBIX BBIUNCICHUSAX.
[onste TpuroHomerpuueckoro psaga. Dopmynsr Dypbe ans HaxoxneHus kodddumuentoB psna (QyHKIHS

NepuoaryecKas U 3alaHHas Ha HHTepBaJie [—TC; TC] )

Teopema [dupuxiie 06 yCIOBHAX pa3iiokeHus: GYHKIUH B psi Dypre.
®opmynsl Oypbe U1 YETHBIX U HEYETHBIX (DYHKITHI.

®opmynel Dypbe 14 citydasi pa3nokeHus QyHKINH, 3aJJaHHON B POU3BOJILHOM HHTEpBAe [—l ; |] .

Paznosxxenue B psag Oypbe HENEPHOANUECKUX (PYHKINH.
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KommiekcHbie yncaa u pynkuuu. Teopusi Bb14eToB
TloHsATHE KOMIUJIEKCHOTO YHCJIa, €r0 ACHCTBUTEIBHON 1 MHUMOMN YacTH.
AnreOpandeckass (opMa 3amMcHd KOMIUIEKCHOTO uHcia. Kakwe KOMIUIEKCHBIE YHWclia Ha3bIBAIOTCS PaBHBIMH,
KOMIUIEKCHO - CONpPSKEHHBIMU?
ApudmeTrnyeckue ASHCTBHS Hall KOMIUIEKCHBIMH YHCIIaMH, 3alIMCAaHHBIMU B ajredpanyeckoii Gpopme.
I'eomeTpuyeckoe mpencTaBI€HHE KOMIUIEKCHOTO YHCHIA, KOMIUIEKCHas IJIOCKOCTb. MoOAynb M apryMeHT
KOMIIJICKCHOT'O YHCIIA.
TpuHOHOMETpHUECKast U MOKa3aTeabHas GopMa 3amucud KOMIUIEKCHBIX uucel. Ilepexox u3 oxHoW (GopMbl 3ammcu
KOMILJICKCHOTO YHClia K JPYTOH.
Bo3sBenenue B cTeneHb U U3BJIEUEHUE KOPHS M3 KOMITJIEKCHOTO yncia. @opmyisl Myaspa.
[TonsTe (QyHKIINMHM KOMIUIEKCHOTO epeMeHHoTo. [Ipenen u HenmpepbIBHOCTh (DyHKITHH.
[okazarenbHas, norapu@MUYEcKasi, TPUTOHOMETPHUYECKHE, THIEPOOIMUYECKHEe M OOpaTHBIE TPUTOHOMETPHUYECKHE
(YHKUINHU KOMIUIEKCHOTO MEPEMEHHOTO.
HuddepennmpoBanue GpyHKIMN KOMIUIEKCHOTO TiepeMeHHoro. Y ciosusa Komm-Prumana.
ComnpsixeHHbIE TapMOHUUYECKHE (DYHKINH.
[onsaTHe aHanuTHYECKON (PYHKIIMU KOMILIEKCHOTO IepeMEHHOT0 B obnactu. HeoOxoauMble 1 10CTaTOUHBIC YCIOBHS
AHAJIMTUYHOCTH.
I'eomerpudeckuii cMbICT MOZYJISl M apIyMEHTa MPOU3BOIHON (YHKIUH KOMIJIEKCHOTO [IEPEMEHHOTO.
[lonsTHe nHTErpana oT PyHKIMHM KOMIUIEKCHOTO IIEPEMEHHOTO M €ro OCHOBHBIE CBOMCTBA. BhIuncieHne HHTerpasos.
WnTterpanshas treopema Komm. Uaterpansaas ¢popmyna Komm u ee cneactsus.
Yucnosble U GYHKIMOHAIBHBIE PSABI ¢ KOMIUIEKCHBIMHU YICHAMH.
Crenennsle psagsl. Teopema Abens. Pan Tetinopa. Teopema o pa3ioxeHny aHamuTHIecKoi QpyHkuuu B psan Teinopa.
Psaner Jlopana, onpenenenue. Teopema Jlopana o pa3nokeHHHM aHAIUTHYECKOH (GYHKUUM B Kojble B psia. [lonstue
AQHAJUTUYECKOTO MPOJOJIKEHUSL.
Oco0ble TOYKH U MX KIacCH(pUKaNUsi. Beraer QyHKITMN B M30IMPOBAHHON 0c000i Touke. DOPMYITBI AT BEIYUCICHIS
BBIUETOB.
OcHoBHas TeopeMa O BbIYETaX.
[IpMeHeHue BBIYETOB K BEIYMCIIEHUIO ONPeIEIEHHBIX HHTETPAJIOB

OnepaumMoHHbINA MeTO
Jaiite ompenenenue npeoOpaszoBanus Jlammaca. Kakas ¢GyHKIHS MOXET CIyXHTh opurHHaioM? UTo Ha3bIBaeTCs
n3obpaxeHueM ¢yHkmu no Jlammaccy?
3anumute Tabnuiy nzo0paxkeHuit Hanbolee YacTo UCTIONB3YEMbIX 3JIEMEHTAPHBIX (DYHKIIHUH.
ChopMynmupyiiTe U 3alUIIUTe CBONCTBO JHMHEHMHOCTH. Kak OHO HCHONB3yeTCS UISI HaXOXKIACHHUS H300paKCHUS I10
OpUTHMHAIY ¥ HA000pOT?




OueHoYHbIE
MePONpPHSITHSI

anMepr THIIOBBIX KOHTPOJbHBIX 321}121]{“]‘/’[

Chopmymmpyiite u 3anmumuTe cBoiicTBa mudepeHITnpoBaHms N300paKeHNs U opuTrHHAIA. Kak OHM HCIIOJIB3YIOTCS
JUTSL HAXO0XKICHUS M300payKeHUsI [0 OPUTHHAIY U HAa000poT?

ChopmynupyiiTe W 3aNuIINTe CBONCTBA MHTETPHUPOBAHUSA M300paxkeHHd W opurmHaia. Kak oHM HCMONMB3YIOTCS IS
HAXOXKJICHUS M300paKCHHS [0 OPUTHHAIY U HA000pOT?

ChopmynupyiiTe ¥ 3alUIINTEe CBOWCTBA 3ama3lbiBaHUS W CMeEleHUs. Kak OHM HCIIONB3YIOTCS JJIS HAXOXKIACHUS
U300paXKeHUs MO OPUTHHAITY U HA000pOT?

Jaiite monstue cBepTku GyHkiuil. Kak 3anuceiBaercs nzodpaxkenue cepTkr? Kak MOXHO HCMONIB30BaTh (GOpMyITy
CBEPTKH IS, HAXOKICHUS N300paXKeHUS IO OPUTHHATY U Ha000pOT?

Uznoxure cxeMy HaxOXIEHHS YaCTHOTO pEHICHUs JWHEHHBIX IuddepeHIuanbHbpIX ypaBHEHHH OTEpallMOHHBIM
METOIOM.

WznoxkuTe CcXxeMy HaXOXICHHsI YacTHOTO pPEIICHUS CHUCTEM JIMHEHHBIX AudQepeHIMaTbHbIX  ypaBHEHUIA
OTEPAIUOHHBIM METOIOM.

3anumute U nosicaute hopmyny Jroamens.

IMonarue pynknmii Xasucaina (M -gyskuus) u Jupaka ( 0 -QyHKIHS).

5. MeToanueckne yKa3aHus Mo npoieaype oueHuBaHUs

OueHoYHbIe MEPONIPHSITHS

ITpouenypa npoBeieHHsi OLIEHOYHOI0 MEPONPHSITHSI U HEOOX0JUMble METOAHMYECKHEe YKA3aHHs

1.

KonTponbhas padbora

B cemecTpe CTyIACHTHI BBITIONHSAIOT 5 KOHTPOJBHBIX padoT, coAcpKaHHE KOTOPBIX OXBATBIBACT BCE pPa3zciTbl
JUCHMITIMHBL. KaxmIoMy CTyaeHTy BbIIaeTCs CBON BapuaHT. KOHTpOJIbHBICE paOOTBl MPOBOASITCS B  YacChl
MIPAKTHYECKUX 3aHATHH. 32 KOKAYI0 KOHTPOJIBHYIO PabOTy MaKCHUMAJbHBIH Oalil OMpeseNseTcs B COOTBETCTBHE C
PEUTHHT-TIJIAHOM JTUCHUTUIAHBI.

Kpurepun oneHku 3axanus:

banner 3a KOHTPOJIbHYIO pa60Ty MOJIYyHar0oTCsA YMHOXXCHHUEM MaKCUMAJIbHOT'O 63..]'[.]'[8., npeayCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHC C peﬁTHHF- IIJIAHOM, Ha JOJIIO BEPHO BBIITOJIHCHHBIX SaHaHHfI.

V13

B cemectpe ctynents! BemonHs0T 5 /I3 mo BceM paszzaenaM nporpaMMbl TUCHUIUIAHBL. Y KaKAOTO CTYJCHTA B
rpynmne cBoit Bapuant MJ[3, Homep BapraHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTyJIEHTa B CITUCOYHOM COCTaBe
TpYTIIBL.

W/I3 pa3merieHsl B 3JIEKTPOHHOM KypCe 0 JUCITUTUINHE.

Pemenne kaxmoro 3aganus T0HKHO OBITH MOAPOOHBIM, ¢ BKIIOUCHHEM MPOMEXKYTOUHBIX PacyéToB, PacCyKACHHM,
MOSICHEH U, C YKa3aHUEM MCIIOJIb30BaHHBIX METOIOB U (hopMyJ1. 3aJlaHNe BBICBUIAECTCS OTACIBHBIM (paitiioMm,
ykaszpiBaetcss PUO, rpynna.




OueHo4HbIe MePONIPUATHS
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Kpurtepun oueHuBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIU BBIIIOJIHEHO 00Jiee [TOJIOBUHBI 3aJaHUH
Ecnu 3ananue He 3auteHo, paboTa BO3BpaIIAETCs CTYACHTY Ha JOPabOTKYy.

CryneHTBI MOTYT UCTIPABJISTh HEBEPHO PEIICHHBIE 3a/IaHUS U CJaBaTh Ha IOBTOPHYIO MpoBepKy. I[IpenonaBarens
MOJKET YUYECTh UCHPABJICHHSI U J00aBUTh OaJIIbI K TIPS IYIHM

TecTupoBaHue — HE3ABUCUMBII
koHTposb [TOKO

B cemectpe crymeHTHl mpoxoaar ABa pyOexHbx TectupoBaHus (PTS u PT6) Bo BpeMs koH(epeHI-Henenu B
CepeliHe M KOHIE TEeKYIIero ceMecTpa COTJIACHO pachucaHuio. PyOexnoe TtectupoBanume (PT) mpoBomutcs B
KOMITbIOTEpHOM hopme B ON-line pexume. TTpoaomKUTENBHOCTE TeCTHpOBaHUS — 90 MuHyT 6e3 mepepbiBa. OTCUET
BpEMEHU HA4YMHAEeTCsl ¢ MOMEHTa Bxoja cTyneHta B TecT. MHCTpyKTax, MpeAlIECTBYIOUIUN TECTUPOBAHUIO, HE
BXOJMT B yKa3aHHOE BpeMs. CTyJEHT MOXET 3aKOHUUTh BBHINOJIHEHHE TecTa 0 UCTEUEHHS OTBEAEHHOTO BPEMEHH.
PT narmeneHo Ha He3aBUCHMYI0 OOBEKTHBHYIO OIICHKY 3HAHWMA, YMEHHH M BIAICHHM, TOJYYCHHBIX CTYIECHTAMH 3a
OTIPEJICIICHHBIN TIPOMEXYTOK 00yUCHHUSI.

Kaxnpiit BapuanT Oniera MOAETHPYETCS KOMITBIOTEPOM TI0 33JIaHHBIM paszjielilaM XUMHH U cofepuT 20 3amaHuil.
CTyneHTBI BHOCAT OTBETHI B KOMIIBIOTEpP, HO BCE PEIICHUS W TOSCHEHHWS NpoBomaT Ha Oymare. Ilo oxoHwanmm
TECTUPOBAHMS TPETOABATEII0 BBIJACTCS MaTpHUIla OTBETOB M CyMMapHbBIH pedTHHT 3a TecT. OOCyxaeHue
pe3yIBTaTOB TECTUPOBAHUS MPOBOJAUTCS HA KOHCYJIbTAIIUH.

KpuTtepuu oieHKH 0JTHOTO 3a{aHUSI:

® 33 KaXJ10€ PaBWIILHO BBIITOJHEHHOE 33/1aHUE BBICTABISIETCS | TeCTOBBIH Oai,

® 33 HEMPaBWIHHO BBHITIOJHEHHOE HJIM HEBBIIOJIHEHHOE 3a/laHKe BICcTaBisieTcst 0 6asos;

e A 33JaHUN C BBIOOPOM HECKOJIBKHMX MPaBUIIBHBIX OTBETOB, 33/JlaHU Ha COOTBETCTBHE M YCTAHOBJIECHHE
MIOCJIEA0BATENBHOCTH PEIYCMOTPEHO YaCTUYHOE OLICHUBAHHUE.

MaxkcuManbHBI CyMMapHBIA TECTOBBIN Oayut 3a kaxkaoe PT cocrapmser 15 6amnos.

3a 2 wemenmu no PT cCTymeHTHI MOTYT O3HAaKOMHTCS C JEMOHCTPAIlMOHHBIM BapHaHTOM OwWieTa, KOTOPBIHA
pacnonaraercsi Ha caite http://exam.tpu.ru B pasmene «MepoONpHSATHS», U MOXKET ObITh BBIIOJHEH KaXIbIM
CTYJEHTOM HEOTpaHHYEHHOE YHCIIO Pas.

Ina cmyoenmos, ne npowedwux PT 6 nepuod npogedenuss mecmupo8anus no YEANCUMENbHOU NpUYUHE,
npeodycmMompena 8603MONCHOCb MEeCMUPOBAHUS 8 pe3ePEHbIll OeHb, KOMOPbIl HA3HAYAEMC sl Cpa3y nocie KOHgepery-
Heoenu.

Ipu pesynomame pybesicnoco mecmupoganus 6 0AL108 U MeHee, 00YUAIOWUMCS NPe0OCMABIAemcs 8 nepuoo
mexywell npoOMeNCYMO4HOU ammecmayuu 803MOACHOCIb nosmopro npoumu PT 6 peszepsnviii dens, coenacosanmbiii
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¢ bropo pacnucanuii TI1Y.

DK3aMeH. DK3aMeH OCYILECTBIIAETCS B COOTBETCTBUU ¢ [1010KEHNEM O NMPOBEICHUH TEKYILETO KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3amene cTyeHTY BbLIAIOTCS OMIICTBI, BKIFOUAIOIINE TEOPETUUSCKHE
BOIIPOCHI U MpaKTH4ecKue 3ananus. [Ipenogasatens, mpoBepuB paboTy, B X0A€ YCTHOH Oecebl CO CTYyIEHTOM MOKET
3a1aBaTh BOIPOCHI TI0 caMOMYy OHJIETY, a TaKXKE JOIOJHHUTEIBHBIC BOPOCH 10 TEOPUH U NMPAKTHKE. B nTore cryaeHT
HaOWpaeT UTOTOBBIN OaJlT 32 SK3aMeH, MakcuManbHo 20 6amnoB. OueHKa 3a JUCIUILTHHY GOPMHUPYETCSl KaK HTOTOBas
3a pabOTy B CEMECTpe U 9K3aMEH B COOTBETCTBHE C IPUHATON IIKAJION OIIEHHMBAHHS.

CtyneHTsl, He CIaBIIne PK3aMEH B CECCHOHHEIN MEPUO, MOTYT IIEPECIaTh €ro B MEPUOILI TUKBUIAINH
3a/10JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOIIEH MTPOLIETYpOil.

B cootBercTBHU ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBep>KIeHUH U BBEJICHUU B ICHCTBHE
«CucTemMbl OLIEHUBaHHS PE3yIbTaTOB 00y4eHUs B TOMCKOM MOUTEXHUIECKOM yHUBepcuTeTe» u NeS9/on
OO0 yTBep>KIEeHUH U BBEICHUU B JielicTBUE HOBOU penakiuu «llomokeHust o MpoBeIeHUH TEKYIIETO
KOHTPOJIA U MPOMEXKYTOUHOM arrectanuu B TITY» sx3amen o gusrke npoBOAUTCS B yCTHOU popme.
CTy,HCHTy BbIOACTCA SKSaMCHaHI/IOHHLII\/'I 6I/IJ'ICT, conepmamnﬁ TCOPECTUUCCKHUEC BOIIPOCHI, KAYCCTBCHHBIC 1
KOJIMYECTBEHHBIE 3a1aun. Kaxxprit Bompoc Omiera oreHuBaThes 6amiom (Bcero no oumety 20 6amios).
DK3aMeH NPOXOJIUT B YCTHOM (opme.

CornacHo HIKaibl OLIEHUBAHUS PE3YJIbTaTOB

18-20 6an0B (OTIMYHO) - BCeCTOPOHHME 3HAHHS, OTIMYHbIE YMEHHUS U BJIajICHUE OMBITOM IIPAKTHYECKOH IeATEeNbHOCTH,
HEOOXO/IMMBIE Pe3yJIbTaThl 00y4eHHsI CHOPMUPOBAHBL;

14-17 6annoB (X0OpOIIO) - JOCTATOYHO MOTHOE ITOHIMAaHHUE ITPEIMETa, XOPOIITNE 3HAHUS, YMEHHUS U OTBIT IPAKTUIECKOM
JIeITeNIbHOCTH, HEOOXOAUMBIE PE3yNbTaThl 00y4eHHs CPOPMUPOBAHbI;

11-13 GannoB (yAOBIETBOPUTEIBHO) - TIpUeMIIEMOE IOHUMAHKE MPEIMETA, YIOBIETBOPUTEIbHbIE 3HAHUS, YMEHHS 1
OTIBIT IIPAKTHIECKOM JIEITENBHOCTH, HEOOXOUMBIE PE3YIBTATH 00yUeHUs CHOPMUPOBAHBI;

0-10 6ayos (HeyILOBJIeTBOpI/ITeJII)HO) - pe3ysbTaThl 00Y4EHUS HE COOTBETCTBYIOT MUHHUMAJILHO JOCTATOYHBIM
TpeOOBaHUSM.

PCSYJ'ILTB.TBI HpOMC)KYTO"IHOI\/'I aTTecTalnuu O(l)OpMJ'IHIOTCH BCAOMOCTBIO 1 BHOCATCA B 3a4YCTHYIO KHUXKKY
oOyyaronierocs.
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