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1. Poan JUCHHUILIMHBI «MaTeMaTHKa 3» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBIITYCKHUKA:

e . CocraBJsiiolHe Pe3yJIbTATOB 0CBOCHHsI (1eCKPHITOPbI
0BpasoBaTEBHOI Kox W HANKAaTOPBI AOCTHIKEHUST KOMIeTeHIUiT KOMITeTeHIHH)
Ceme T HaunmenoBanue
(;gfﬁﬁzxr:; P EDNEE Hauvenosanue HaumenoBanue
] Kon unauxartopa MHAUKATOPA J0CTHKEHUSA Kon
npaktuka, [HA)
Buazieet onbITOM NPUMEHEHHUS
3aKOHOB €CTECTBEHHBIX HayK M
Cnocoben YK(¥)-1.1B1 MaTEMaTHYECKUX METOJIOB M MOJIEICH
OCYIICCTBIIATh IIOUCK, JUTSL PEILICHHS 33124 TEOPETHYESCKOrO 1
KPUTUYECKUHN aHATN3 U AHanu3upyeT 3a1auy, [PHUKJIAJHOTO XapakTepa
YK(VY)-1 CHHTE3 UH(OPMAIHH, N.YK(VY)-1.1 BBIIIETISIS ee 0a30BbIe Vmeer peruars 3amaqu
NPUMEHATEH CUCTEMHBIH COCTaBJISIONINE YK(¥)-1.1¥1 TEOPETHYECKOTO M NPHKIIAIHOTO
TIOIXOJ JUTsl peIIeHUs Xapakrepa
IOCTABJICHHBIX 3324 3HaeT 3aKOHBI €CTECTBEHHBIX HAyK H
YK(V)-1.131 MaTeMaTH4eCKUe METObI
TEOPETHYECKOro Xapakrepa
Brajeer MaTeMaTH4ECKUM allapaTtoM
KOMIUIEKCHOT'O U ONIEPALIOHHOTO
HCUHCIICHNS, T (epeHITHaTbHBIMI
YPaBHCHHSMU H PsIIaMU JIs
MaremaTuka 3 3 .. | OIK(Y)-3.1B3 HPOBEICHHS TEOPETHUECKOIO
Crniocoben TPHMEHSTE [prmeHsieT MaTeMaTHIECKHI S —
COOTBETCTBYIOLINH 3 anmnapar MeCea10BaHms (DHINTECKIX B XUMIHECKHX TPOTECCOR
(uznko-mMaTemaTuueckuit GbyHKIMH, TMHEWHOMN W ABEHHH, & TAIOKE, I8 PEIICHH
arnmapar, MeTo/Ibl aHajIu3a anre6psl, apo (:oeccm;nanwwz sanaq
H MOJCITHPOBAHH, A bepenta,oro u Ymeer pewars O0OBIKHOBEHHBIE
OIIK(Y)-3 TEOPETHYECKOTO H N.O0IK(Y)-3.1 HWHTETPaIbHOTO HCUUCIICHUS,
9KCTIEPUMEHTAIIEHOTO psioB, nuddepeHIHaIbHBIX AudepenmabuLe ypasHeHia X
HCCIIEIOBAHMS TIPU YPaBHEHMH, TEOPHH OINK(Y)-3.1Y3 CHCTEMBI, TPHMEHATE anmapat
pemer (bYHKIME KOMITEKCHOTO TapMOHMYECKOTO0 U KOMILICKCHOTO
poheCCHOHATBHBIX [IEPEMEHHOTO B HHXKEHEPHO 3:2;::32‘ TIPH PCUICHHH  CTAH/APTHEIX
3a1a4 IeSTeTbHOCTH
3HAaeT OCHOBHBIC OMNpEICNCHUS U
MOHATHST TeopHu I epeHIraIbHbIX
OTIK(Y)-3.133 YpaBHEHHH, pAm0B, dysKIIH
KOMILIEKCHOTO IEPEMEHHOT0 u
OMEPALIMOHHOTO HCUHCIICHHUSI

2. IMoxa3zaTesu U MeTOABI OLICHUBAHUSA

Ilnanupyemble pe3yIbTaThl 00yYeHHs 110 JHCHHILINHE Kon nnaukaropa HaumenoBanue pasjiesa JuCUHILIHHBI MeTo/ibl OlleHHBAHUS
Kon HaumenoBanne JOCTH/KEHUSI (O1eHOYHBbIe MePONPHSTHSI)
KOHTPOJIHPYeMOoi
KOMIIeTeHIuU (I ee
4acTH)
PJI1 Buageer NYK(Y)-1.1, 1. OOBIKHOBEHHBIC KonrposnsHas pabora
nuddepeHnnanbHble ypaBHEHHs WJI3.




METOJIaMH PeIICHUs] OOBIKHOBEHHBIX AU (PepeHINATBHBIX
YpaBHEHMH 1-r0 U BBICIIErO MOPSJIKOB U CUCTEM
muddepeHnrnanbHEIX ypaBHEHHIH;

METOJaMH HCCIIEIOBaHMS CXOIWMOCTH PSIIOB, Pa3IOKCHUSA
GyHKIMA B CTENEHHBIE W TPUTOHOMETPUYECKHE  DSAIbI;
MeronamMu Iu(hepeHnnanIbHOT0 W HHTETPaIbHOTO NCUUCICHUS
GbyHKIMH KOMITJIEKCHOTO MIEPEMEHHOT0; OCHOBHBIMHU
MIPWIOKEHUSIMH TEOPHUH BBIYETOB; METOJAMU OIEPAIIHOHHOTO
WCUUCIICHUSI PEIICHUs] OOBIKHOBEHHBIX JH((hepeHIHaIbHBIX
YpaBHEHHUI ¥ MX CUCTEM

TLOMK(Y)-3.1

MEPBOTO MOPsAKA
2. OGBIKHOBEHHBIC
muddepeHInanbHble YpaBHEHUS
BBICIIHX TTOPSJKOB U CUCTEMBI
OOBIKHOBEHHBIX

¢ hepeHInanbHBIX ypaBHEHHH
3. YucoBele psaabl

4. OyHKIMOHATBHBIE PSJIBL.

5. Pane1 @ypoe

7. Panpl B KOMIUIEKCHOM 00JIaCTH.

8. Teopust BbIYETOB 1 €€
TIPUIIOKECHUS

9. IIpeobpazoBanue Jlammaca.
OrneparmoHHBIN METO]T PEIICHUS
G hepeHInaNbHBIX ypaBHEHHH

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb
[HOKO

DK3aMeH.

P12 Ymeer 1. OOBIKHOBEHHEBIE Kontponpnas padora

nudepeHnranbHbe YpaBHEHNS nas.

ONpEe/eNATh THI, HAaXOOUTh OONIee W YacTHOE peIICHHe [epBOTroO MOPsIKa TecTupoBanue —

aubQepeHInaIbHbIX ~ ypaBHEHHH M CHCTEM  JIHHEHHBIX 2 OBBIKHOBECHHEIC HE3aBHCUMBIN KOHTPOJIb

i depeHInanbHbIX ypaBHEHHUH c MOCTOSSHHBIMU HOKO
muddhepeHnanpHble YypaBHEHUS

KO3 HUIMEeHTaAMH; WCCIEN0BAaTh HA CXOAUMOCTH HYHCIIOBBIC DK3aMeH.

. . BBICIIIUX MOPSIAKOB U CUCTEMBI

PSIIBI, HAXOAWTH WHTEPBATBI CXOMMMOCTH CTCTICHHBIX PSIOB; 5

pasnarath ¢yHkuuu B psag Teitmopa m @Dypbe; BBIIOIHATH YKL OOBIKHOBEHHBIX .

JEACTBUS C KOMIUIGKCHBIMH YHCIAaMH ©  (QYHKIHAME; | ™11 nudGepeHIHaNbHBIX yPABHCHHIT

nudpepeHIpoBaTh ¥ UHTErPUPOBATH (YHKLUMH KOMIUIEKCHOTO | 11 OITK(Y)-3.1 3. Hucnosble psbl

NEepEeMEeHHOro; pasnarath GyHKUMHM B psn JlopaHa, NpUMEHSTH 4. OyHKIMOHATBHBIC PSIBL.

TEOPUIO BBIYETOB JUISI HAXOXJCHUS HWHTETPAJOB; HAXOIHTh 5. Pajsl @dyphbe

n300paKeHHe 10 OPUTHHAITY ¥ OPUTHHAI T10 U300PaKEHHIO; 7. Psizibl B KOMIUIEKCHOM 00J1aCTH.

pewrath 3amady Komm s nuddepeHIHaNbHEIX ypaBHEHUH | 8. Teopusi BHIYETOB U 8

CHCTEM C IOMOIIIBIO ONMEPAMOHHOTO HCYHCIICHUS TPHIOKEHHST
9. [IpeobpazoBanue Jlammaca.
OrnepaImoOHHBIN METOT PEIICHUS
JddepeHInanbHbIX ypaBHEHUH

P13 3Haer 1. OOBIKHOBEHHBIE KoHTposbHas paboTa
5 WYK(Y)-1.1, nubepeHnnanbHbe YpaBHEHNS nas.
Ki1accupukaumo nudGepeHIHATbHBIX yPABHEHHH, OCHOBHBIC IIEPBOTO MOPsiAKA TecTupoBanue —
MeToJbl pelieHus qudGepeHnanbHbIX ypaBHEHHI mepBoro u | M.OMK(Y)-3.1 HE3aBUCHUMBIH KOHTPOJIb

BBICIINX TIOPSIKOB U CHCTEM An(PepeHIaIbHBIX yPaBHEHNH;
OCHOBHBIE IOHATHS TEOPHH YHCIOBBIX W (YHKIHMOHAIBHBIX

2. OOBIKHOBEHHBIC
muddhepeHIuanbHbIe YpaBHEHUS

LIOKO
ODK3aMeH.




psanos; psanel  Teitnopa,
KOMILUTEKCHBIX ~YHCE,
MEPEMEHHOTO M HUX
HHTETPUPOBaHHE

Maxknopena, ®@ypbe; NOHITUA BBICIIUX MOPSIIKOB U CUCTEMBI
OCHOBHBIX (I)YHKLII/Iﬁ KOMIIIICKCHOT'O OOBIKHOBEHHBIX
CBOWCTBA;  An(depeHunpoBanne 1 nuddepeHInanbHbIX ypaBHEHUH

(GYHKIMHA ~ KOMIUIEKCHOTO — IIEPEMEHHOTO;
noHsATHA psna JlopaHa, OCOOBIX TOYEK, BBIUETOB; MOHSITHE
npeoOpa3oBanus Jlamiaca U ero OCHOBHBIE CBOWCTBA; OCHOBHBIC
MIPYJIOKEHNUS OTIEPALMOHHOTO UCUHMCICHUS

3. YucoBele psaabl

4. OyHKIMOHAIBHBIE PSIIbI.

5. Pane1 @ypoe

7. Psbl B KOMIUIEKCHOM 00MacTH.
8. Teopwust BEIUETOB U €€
MIPHITOKEHUS

9. IIpeoOpazoranue Jlamnaca.
OnepanroHHBIA METO]| pEIICHHS
G hepeHInaNbHBIX ypaBHEHHH

3. IIkaJja oueHUBaAHUSA

[lopsox opraHu3any OLEHUBAHUS PE3yJIbTaTOB OOyYEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCS OTIEIbHBIM JOKAJbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OlIEHHBaHHS Pe3yJIbTaTOB 00y4deHUs: B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (Cucrema OleHHBaHHs)» (B JCUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OamibHO-pEeUTUHIOBasl CHUCTEMa OLICHUBAHHUS pe3yibTaToB oO0ydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHOCTH (M3ydeHue nucuumnd, YHUPC, HUPC, kypcoBoe NpOEKTHpOBaHUE, MPAKTHKH) OIpenenseTcs CyMMOH OajuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTecTaliy (MTOroBasi peTHHIOBas olleHKa - MakcumyM 100 OaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLIECITO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTeCcTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

PeKOMeHI[yeMaSI mKajgaa ajisi OTACIbHBIX OIICHOYHBIX MepOHpI/IflTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CoorBeTcTBHE
3aJJaHUA Tpaﬂl/llll/IOHHOi/i OILICHKE Onpe)]e.neﬂue OHeHKH

90%+100% «OTIIIHO» OTnugHOE TOHUMAaHKE TIPeIMEeTa, BCECTOPOHHNE 3HAHNUS, OTJIMYHBIE YMEHUS U BIaJ€HHUE ONBITOM IPAKTHYECKON AEATEIBHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00ydeHHs cOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OJIM3KUM K MAKCHMAIbHOMY

70% - 89% «Xoporo» JlocTaTo4HO TOJIHOE TOHUMAHHUE MPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOH eITeIbHOCTH, HEOOXOIMMbIE Pe3yJIbTaThl
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIIOB

55% - 69% «Y 1oBIL.» [Tpuemnemoe noHMMaHUE MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHHSI U OTBIT IPAaKTHYECKOW IESTEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIEHBIM KOJIMYECTBOM OalIoB

0% - 54% «Heynosi.» PesynpraTsl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM




[IIxana ny1s1 OIEHOYHBIX MEPOINPUSITUHN HK3aMEHa

% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
o M, Onpenenenne OLeHKH
3aJaHUH SK3aMEHa a1 TPAaAHUHNOHHOH OLICHKE
90%+100% 18 +20 «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BIIaJ€HUE ONBITOM MPAKTUYECKOIl AesITeIbHOCTH,
HEOOXOIUMBIE pe3yNbTaThl 00ydeHNs chOPMUPOBAHEI, UX KAYECTBO OIEHEHO KOIMYECTBOM 0AJIOB, ONM3KAM K MAaKCUMAIIbHOMY
70% - 89% 14+17 «XoporIo» JlocTaTo4HO MOJIHOE MOHUMAaHUE NPEeIMETa, XOPOIIHEe 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OL[EHEHO MUHMMAJILHBIM KOJIMYECTBOM OaljIoB
55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEINbHBIC 3HAHHS, YMEHIS U OIBIT IPAKTHUECKON ACATEIEHOCTH, HEOOXOIUMBIC
[pe3yNbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLIEHEHO MHUHMUMAJILHBIM KOJIMYECTBOM OaljioB
0% - 54% 0+10 «HeymoBi.» PesynbraTel 00ydeHUs He COOTBETCTBYIOT MHHUMAIIBHO JOCTATOYHBIM TPeOOBAHUSIM
4. TlepeyeHb TUNOBBIX 3aIaHUI
OueHoOYHbIE le/lMepr THINOBBIX KOHTPOJBbHBIX 3anamﬂ“{
MepOonpusTUst
1. KoHTpoisibH
ast pabota
BapuaHT N2 1

KoHTponbHasa paboTa no teme «AuddepeHumnanbHble ypaBHeHUs 1 —ro nopagka»

1. Onpeaenutb TMN N HaUTK 06 Me peLleHUA AaHHbIX YPaBHEHWIA:

1. (y+yInx)dx— (x—xy)dy =0.

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

2. HaiiTn yacTHbIE pelIeHHs] yPABHEHUI:
4. xy'—y=xtg y . y@ =1.
X

5. eYdx=(2y—xe¥)dy, y(-1) =0.




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1)

2)

1)

2)

3)

KoHTponbHas paboTa no teme «AudpdepeHumnanbHble ypaBHEHUA BbiCLLEro NopAgKa U cuctembl 4Y»
) Onpeaenutb TMN U HaUTK 06 Me peLleHUA JAHHbIX YPaBHEHWIA:
y' =y +X.

X

" ! e
y' -2y +y=—.
X

I1) Pemurs 3anauy Komm:
yy'+(y)'=0. y)=1y@®=1
y'—y =e+2x. y(0)=1 y'(0)=1

dx

dd? ) x(0) =1; y(0) =-1.

E:

YucuaoBble 1 QYHKIUMOHAJIbHbIC PAJIbI

HccnenoBaTh Ha CXOAUMOCTD PAABI:

0 00 2 © nl I
DO SNSRI L Gl
in+1-cos?na m(n+2)°3" o (2n)!
0 _ n o (_1\"nh4
3N+ 2 1 N°+5

Halitn nHTEpBan CXOQUMOCTH psAJla, UCCIEI0BATh PsiJl HAa KOHI[aX HHTEPBAJIA!




OneHovHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MeponpusiTust
o0 (Oll)nXZn o0 32n (n+3)2
p y Oy y 3 O
n=1 n n=1 (X+5)
" Paznoxwuts B psaa Teiinopa, B OKPECTHOCTH TOUKH Xo, GpyHKIHIO F(X):
1) y=Inx, xp=1. 2) y=x2-sin5x, X =0
Jy=—-— %=0 4) y:% Xg = —1.
1+x-12x Ux
KOHTpOJ'ILHaﬂ paﬁoTa Ne3 o Teme «q)yHKHI/[I/[ KOMIIVICKCHOT0 MEPEMECHHOI' 0>
BAPHUAHT Nel
V. a) Haiity Bce 3HaueHNs KOPHS: 3/— 2 . PesylbTaT BEIMHCICHHI NPEICTABHTD B areGpandeckoii Gopme.
0) IlpencraButs B anredpandeckoii popme: (—1— i)4i :
V. a) Haiiti ko3 duUKMEHT pacTsHKeHHUs U YToll TOBOpOTa B Touke Zy =1—1 npu orobpakennn o = z*
6) TIpoBepuTh GYHKIMIO Ha aHATUTHIHOCTE: ® = (Z )% Z.
VI. Haiitn ananutuueckyro ¢gynkmmioo  f(z) =U +1V  no wussectnoit  peiictButenshoil wactn u 3nauvenmio f(Z):
Ux,y)=x>-3xy? f(i)=-i
VII. BBIYHCIUTh HHTETPAT: IZZ Imzdz, rue L - orpesox npsmoii ot Touku z; =0, 10 Touku z, =1—2i.

L




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

dz .
VI Beraucnuth HHTErpa: I 3 roe L Z|Z - 2I| =1.
L z

(z-2i)*’

Konmponsnasa paboma Ne3 no meme «Komnnexcuwie paovt. Boiuemoiy

BAPHUAHT Nel

4
(z-1)(z% +22-13)
©  cos(in) R (z+i+1)"

2. Haiiti n mocTpouTh 001aCTh CXOJMMOCTH psilia: z l,

nm1(z+i+1)" no(2n+i)(4+3i)"

B psin Jlopana ¢ uenTpom B Z() = 1 & xomnbue | z-1 |> 4.

1. Pa3noxuth GYHKIHUIO f ( z ) =

3. Brraucants CJICAYIOIINC UHTCTPAJIbIL:

(0.0]
20z exp(1/z)+1 g coszzxdx
A) f — 5 B _[ Z C)I

2 )
24 € +e I2]=2 z e x2 +4X+5

KonrtpoabHnas padora Ne3 no reme «OnepauoHHoe MCHUCIEHUE.»
BAPHUAHT Nel

1. Pemmts anddepenmmansroe ypasherne X +3X =€ %', ecim X(O) =0.

2. Cnomomsto popmyssl Jlroamenst HANTH pellieHHue ypaBHEHHS
x''=arctgt,
YIOBJIETBOPSIIOILEE HAYATbHBIM YCIOBHSIM X(O) = X'(O) =0.

X'+4y +2X = 4t +1,

3. Pewuts cucremy ypaBHeHUH

3.2
HX-y=—t
y y >




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3.

IIlpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. Haiiru ofiuue peiiedns ypasHeHll Nepsoro nopijika

, 1
) y-¥-_-
z  sinfy/z)

2) o +ycosz = cosz.

3) y+y=zy.
0 e_rdy_l_ dr
T wry
5) (32® 4 6ay?) dx + (bcPy + 4y ) dy = 0.
6) 2y +dy—z)y =1

=1.

2. HaiiTn uacTHEe pellleHis YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y]d:+(£+y] dy =0, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) y'+zy—[l+£]e"-y3, y(0)=1
3. HaiiTu pewenus ypasseHuil Buicllero nopaika
Yl = o P W gt y(m=“|
1) 2oy = y" - L. Dy =v'e oo
3) ¢ cos’z = 1. )y +14' = cosz.
5) 4! +y = 2L 6) ' +2 +y=ze +—
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*

)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &+ 2 + 5z = —8¢ ' sin24, o(0) =2, (0] =6.
14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2

4. HaiiTun pelenis JTuHeHHEX cHcTeM

1) t=—8r+dy 2)]i=ﬁz+53 z(0) =0
j =3z —dy |g=—c+2 " 20]=1

N P 5
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2% 4y | g=—c+1y-1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

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

> (2n-1)? > 5 3
Yy 2) 't
) 51(5n2+1)-\/ﬁ ) nZ:llg n+7
(n') © (n—ljn 1
3 4 -y L
) Z ) ngl . o
2. I/ICCJ'IC,Z[OBaTB Ha CXOIUMOCTH 3Ha1<oqepe;[y101unec;1 pSIJIBII
3n 2 L 5n2 +3n—
1) Z( -HN=— 2) Y (-1)" B
n=1 7 4
n6”(n2 ~1) 0o
3) Z( 1) — 4) > (-1)"In“"| 1+ 5
n=1

1

?)




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) is“ 2t 2) 3 (=1) 22y
n=1

n
n+1 n=1

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

1 —2X
) y=————, Xg=-2 2) y=(1+x)e™", x5=0
X2 +4x+7 0 ) y=( ) 0
arctgx3 3
3) y= = Xo =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:

18 1
1) [V1-x*dx 2) [sinx®dx
0 0

KoMIiekcHbIe YA U GYHKIHH

1. Jlaner uncna Zq = —2\j§+ 2i, 2, =2-6l.

BrimonHuTh ACHCTBUS B anreOpandeckoit hopme:
4
1) 3z +52,, 2) z;-17,, 3) —.
3
2. Jlausl uncna Zg = 3\/§—|—3i, Z, =-1+4i, 3=2-4i.

[TocTpouTh umciia Ha KOMIUIEKCHOM IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUECKYIO M IOKa3aTelbHYI0 (GopMmy
3anucy. BhIMOJIHUTH yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHOM (opme, pe3ynbTaThl MPEJCTaBUTh B alreOpanyeckoi U B
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MoKasareiabHou hopme.

1) ()% 2) 3, 3 25

Zy + 23
3. Mamstuncna zp = —1—1, z, =2+3i.

Boruncnuth 3HaueHUs (PyHKITHIA:

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

Pe3ynbratel mpeacTaBuTh B anredpanyeckoit popme.
4. OnpenenuTs U TOCTPOUTH HA KOMIUIEKCHOM TJIOCKOCTH CEMENCTBA JIMHUMN, 3a/IaHHBIX YPaBHEHUSIMH:

C :
1) |Z|:ng’ 2) | z|=Csin(arg z).

5. Haititu Mozysns 1 apryMeHT npou3BoaHoN GpyHkiuun W = f (Z) B TOUKe Z = Z:

f(z)=(+4i)e ™, z5=1+i

6. BBIUMCITUTH HHTETPAIIBL:

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

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

7. BeIUUCINTB, UCTIONIB3Ys MHTETpalibHYIO hopmyy Koru:
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MepONpPHUSTHS
1) |z|=0,5;

2% — 7
| 5——=dz, 20e L:{2) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

el _ ebt
1) f(t)=cos. 2 TO=—
2. Haiitn opuruHaimsl GyHKIUN 110 33JaHHBIM U300 PaKCHUSM:
1 p2
DFEP) =m0 FP=—m—
(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 = 5™, x(0)=0, x'(0)=0.

4. Peminth ypaBHEHUS, UCNOIB3Ys hopmyny roamens:

0, t<1,
-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, 2) 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
HE3aBHUCHUM Z =1+2i u z, = 3i
b1 - —
KOHTPOJTH (3mech Z, U Z, - KOMIUIEKCHO COIPSKEHHBIC YHCIIA)
[IOKO VYcraHOBUTE COOTBETCTBUE
(PT5 u JISVICTBUE HAJl YUCIIAMM:
PT6) 1. 2z,+3z,
2. 7,1,
3. 7,2,
z
4. 5.2
1
2
5. (z)
pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i
2. JlaHbI KOMIUIEKCHBIE YnCIa
T
i
_ 4
z, =2e
5
— 6
z,=1e

a) I'maBHOE 3HaYeHME apryMeHTa Ipou3BeeHus Z1 * Zo paBHO

z
0) [MaBHOE 3HAUCHNE apryMEHTa OTHOLIEHHUSI —- PaBHO

Z,

(OtBeThI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA
1. 2exp 1+i5—”j
2. 2exp 1+i—]

3. 2exp|1-iZ
p 6)

4. 2exp 1+izj
3

3HaueHHe GPyHKINUU

. e(1++/340)
e(i—+/3)
e(v/3-i-1)
e(x/3-i)

SAREEE A A

4.

Haiiti K03(PUIMENT pacTsSKEHHs U yroJl HoBopoTa B Touke Zg = |

nipu otobpaxenun | (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 =
a =

5.

BbIYMCINTE HHTErpAT .[ (Rez+JImz)dz (L)-

(L) npsiMast JINHUA,
, Tae

z,=0
COAMHAIOIIAA TOYKH )4

z,=1+2i

Bsectn JBa 4YHClia
X =
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OTBeT Moy4YuTh B BUjIe KOMIUIEKCHOTO urcna X + 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH

419,-7/2

6.
Boruncnuts uHTErpan, ucnonb3ys Gopmyny Komum 1. —-xl2
dz 2. —&
if 5 3. «l2
z+2il=2 2° +4 4. —7il?2
' 5. -1/2
KOHTyp O6XOI[I/ITC$I B ITOJIOKUTCIIbHOM HaIlPpaBJICHUH.

7

BeiGepute Bce hyHKIMH, KOTOPbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU A —

m O O
QO
=
O
—
«Q
—~t+

m
|
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Y CcTaHOBHUTE COOTBETCTBUE OPUTMHAJIOB U 2 4 p
U300paKeHuit 1. F(p)= + >
p+3 p°+4
A f(t)=2e"" +4cos2t 5 8
_ 203t gci 2. F(p)= +—
B. f(t)=3e" +4sin 2t p+3 p?-4
c. f(t)=2e"% +4sh2t 5. F(p)= 4 4p
D. f(t)=4e™ —4ch2t ' p-3 p?-4
3 8
4, F(p)= +—
p-3 p°+4
9.
Beibepute yciIoBHO —cXonfmMiics psl, MCIONb3ys TPU3HAK © (_1)n+1'n2
JleiiOuua 1. -~
n=1 (3[‘]+2)2
5 0 (_1)n+l n
oo (N
3 %O:( 1)n+1 n
. n=1 3n+2
4 0 (_1)n+1
C a1 3n+2

10.
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1

f(X)=————
Paznoxuts pyHKIIUIO ( ) (1 + X)(X— 2) B psijl

MakJsopeHa. f(X)=—+%X+gX2+%X3+
11 3
f(X)=—=4+=x—=x*+—=x"+
2 4 6
11,
Nurepsain (1;3) sBsieTcst HHTEPBAIOM CXOAUMOCTH PSIOB o0 ]
1. Y.n(x-2)
n=1
0 X—2 n
n=1 N
0 X—3 n
n=1 N
o0
4. > (x+1)"
n=1

12.YcTaHOBUTE COOTBETCTBUE

(byHKIUS CYILIECTBEHHO 0c00asi TOUKa

z

e

M=y
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(1+z)
In| =——
f(z)=—t’ 2=0

(2 +4i)

f(2) =sin (Mj s=-ai

13

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zo = —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

METOAOM
OTBerT:

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

xa):g@*ﬁ—ﬁ—t

3

=3t

-e

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

o0
1. !
n=1 n+2
2. vy 1
. nzl%vn+2
3. 3 !
. 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\yp

. y“+1_2y(y')2=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*

AMeEET BHU]I

> w D

y*=(AX+B)-eX - x?
y*=(Ax+B)-e*-x
y*=(Ax+B)-e2X . x?
y* = Ax-eX
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OK3aMeH

=

[Tpumeps! 3ananuii Ha qudd.3auer (IK3aMeH)

3aueTHblil (JK3aMeHAIMOHHBIN) Oumier 1

Cemectp 3
Crenennsle psbl. Teopema Abens.HaxoxneHne nHTepBaga CXOAUMOCTH CTEIIEHHOTO psijia.
[IpeobpaszoBanue Jlannaca. Opurunans! 1 n300pakeHus. OCHOBHBIE CBOWCTBA ONEPAIIOHHOTO METO/IA

Pemuts 3amauy Ko y'— Y _ x4 , y) =1
X
A+ x5)y"+y'=0

Pemmnts ypaBHEHNE

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

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

e} n
n 9
Onpenenmb HHTCPBAJI CXOAUMOCTHU (1)yHKIII/IOHaJ'II>HOFO pdaaa Z (—1)

o 5T (x=2)"

Pasnoxuts B psn Jopana pyukimo (Z) = (Z — 3)2 eV R ——

Berunciaurs In(—\/§ + i)2

Haiitn xoodduiment pacmsokenus miockoctn Z = X+1y B Touke Z,=2i—3 mnpu orobpaxeHun
f(2) = (7i+2)In(22)

2z +3i

iz+4

Haiitu yron nosopora miockoctu Z = X + iy B TOUKe Zy = 1 npu orobpakenun f(z) =
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9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z—1<3, |z+1|]21, 5x/6<argz<5z/4.
iz

e
10. BoruncnuTh UHTErpa m ——dz

3
peaas (Z+70)
11. Haiitu uzobpaxkenue a1 GyHKIHU f(t)=t-ch3t-sin2t

Teopernueckre BOIPOCHI JUISI ITIOATOTOBKHU K rdd.3auery (3K3aMeHY)

JAudpdepeHunaibHbie ypaBHEHUSA U CHCTEMBbI

Kakune oObikHOBeHHBIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3leNE¢HHBIMU U C
paznensomuMucs nepemeHusiMu? Kak onu pemarorcs?

Kakue oObikHOBeHHble auddepeHInanbable ypaBHEHUs] IEPBOTO MOpPsAKAa Has3bIBalOTCA OAHOpoxHBIMH? Kak oHu
pemaroTcs?

Kakue oOpikHOBeHHBIC A depeHnanbHple ypaBHEHHS IEPBOT0 MOPsIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciiTe MeToab!
peleHus

Kak pemaercst ypapuenue bepuymnu?

Kakue oObIkHOBEeHHBIE UG depeHIranbHble YpPaBHEHHUs IIE€PBOTO MOPSAAKA HA3bIBAIOTCS YPAaBHEHHSIMU B IIOJIHBIX
muddepennmanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s oObIKHOBEHHBIX Au(depeHIHaNIbHBIX ypaBHEHHH BhicMX mHopsiakoB? Korma ona umeer
€IMHCTBEHHOE perieHue?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AH(M(EpEeHIMAIBHBIX YpPaBHEHUH BBICIINX TOPSAKOB, JOIYCKAIOUIHX
MIOHW)KEHUE MOPSIKA.

[Haiite ompeneneHue nHHEHHOTO IudQepeHInanbHbIe ypaBHEHUSI n - To mopsaka. [lepedncinTe OCHOBHBIE CBOWCTBA
YaCTHBIX PELICHUH OJIHOPOHOTO YPaBHEHHSI.

ChopmynupyiiTe TEOpeMbl O BDOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AudepeHnalIbHbIe YPaBHEHHS

B uem coctour meron JlarpaHka OTBICKaHMS YacCTHOTO pEIHICHUS HEOAHOPOIHOTO JHHEHHOro IuddQepeHunanibsHbe
ypaBHEHU:?

Cxema moctpoeHHs: QyHJIAMEHTAILHOW CHUCTEMBI PEIICHWH OJHOPOJHOTO JIMHEWHOTO MU(QepeHInalbHble YpaBHEHUS C
MOCTOSTHHBIMU K03 prnreHTamMu

[MepeuncnuTe METOABI OTHICKAHWS YACTHBIX PEHICHUH HEOJHOPOJHOIO JIMHEWHOTO Iu(QepeHIuaNbHble YPaBHEHHS C
MOCTOSTHHBIMU K03 prnmenTamMu
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Jaiite ompeneneHue HOPMATbHOW CHCTEMBI OOBIKHOBEHHBIX U (EepeHINANbHBIX YPaBHEHWH N-TO  TOPSIKA.
Chopmymupyiite 3agady Kormmu mist Takoit CHCTEMBL.
UznoxxnTe METOABI MCKIIOUEHHUS W XapaKTEPUCTHUECKOTO ypPaBHEHHS OTHICKAHHS OOIMIET0 PemeHHs] CHCTEMBI
JUHEHHBIX OTHOPOAHBIX YPaBHEHHH C MOCTOSHHBIMU KO3 PHLIMECHTAMH.

YucaoBble 1 (PyHKIUOHAJIbHBIE Psiabl. Psaabl Dypbe
ITonsiTre yrcnoBoro psina, ero cyMMbl. HeoOX0quMblii Mpu3HAK CXOAMMOCTH.
CBoifcTBa CXOOAIIUXCS PAIOB.
CpaBHUTENBHBIN IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHBIX PSALOB. DTATOHHBIC PSIBL.
[Tpm3nHak /{'amamOepa. J{ns KakuX BHIIOB YHCIIOBBIX Ps0B OH 3 dexTnBen?
Papukansusiit npusHak Komm. J{71s kKakuxX BUJOB YHCTIOBBIX PSIIOB OH MPUMEHSAETCS?
WNurerpanereiil npuznak Kommu-Maknopena. B kakux citydasix ero ciaeayeT IpUMEHSTh?
[Tpu3Hak JleitOHMIIA CXOAMMOCTH 3HAKOYEPEeMyIOMUXCs psioB. Kak mMpoBOMUTCS OIEHKa CYMMBI M OCTaTKa Takoro psja?
[onsTre abCOMOTHON 1 YCIOBHOM CXOTUMOCTH.
[TonsTre (QYHKIMOHAIBHOTO psiia W O0JACTH €ro CXOAMMOCTH. PaBHOoMepHass u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 aOCOIIIOTHO CXOISIIUXCS PSIOB.
[lonstre crenennoro psga. Teopema Adens.
WHTepBan u pagunyc CXOAUMOCTH CTEEHHOro psaa. CrnocoObl HaX0XKICHUS HHTEPBAJIOB CXOIUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS pa3noxeHus: GyHKuuu B psn Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psansl MaknopeHa ajisi HEKOTOPBIX 3J€MEHTAapHbIX (YHKLUMH, MHTEpBaJbI HUX CXOAWMOCTH. lcmonb3oBaHne TrOTOBBIX
Pas3JIOKEHUH AT TOJYyYCHUS pa3ioKeHus B paa MakiopeHa Oojee clioKHbIX (yHKUuH. IIlppuMeHeHne cTeneHHbIX pAaoB B
NPUOJTMKEHHBIX BBIYHCICHUSIX.
[MonsiTrie TpuroHoMeTpudeckoro psaa. @opmynst Dypbe i HaxoxkACHUS K03DGUIHEHTOB psia (PYHKIHS MeproanvecKas
W 3a/aHHas Ha mHTepBane [—TT; 7T] ).

Teopema /lupuxie o0 ycioBusax pasnoxeHus QyHKuuu B psig Oypee.
Dopmynel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.
Dopmyiel Dypbe 1St cirydas pasiokeHus QyHKIHHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—| , |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (PYHKIHH.

KoMmuiexkcHble unciaa u pyHkuuu. Teopusi BbIYETOB
TToHsITHE KOMIUIEKCHOT'O YKCJa, €r0 JeHCTBUTEIIFHON 1 MHUMOM YacTH.
Anrebpandeckasi popMma 3amucl KOMIUIEKCHOTO urcia. Kakue KOMIDIEKCHBIE YrCiia Ha3bIBAIOTCS PABHBIMH, KOMIUIEKCHO -
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COTPSKCHHBIMU?

Apudmernueckue IeHCTBUS HaJl KOMILIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpanveckoit popme.

I'eomeTpruyeckoe mpeacTaBieHHEe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAs IUIOCKOCTh. MOAYIb W apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3zaTeibHas (opma 3amucd KOMIUIEKCHBIX uwncen. [lepexonm w3 omgHOW (opmbl 3amucu
KOMITJIEKCHOTO 4Hcia K APYrou.

Bo3Benenue B CTENEHb U U3BJICUYEHUE KOPHS U3 KOMIUIEKCHOrO yuciia. @opmyiel Myaspa.

[TonsTre hyHKIMI KOMIDIEKCHOTO TiepeMeHHOTO0. [Ipenen  HenpepsIBHOCTD (hYHKITHHL.

[loxazaTenpHas, norapudmuydeckasi, TPUTOHOMETPUYECKHE, THIIepOOINIecKie U 0OpaTHBIE TPUTOHOMETPUIECKHE (hyHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TTepeMeHHoro. Y ciosust Komm-Pumana.

ConpspKkeHHBIE TApMOHUYECKHE ()yHKITHIH.

[lonsTre aHanuTHYecKOW (YHKIIMM KOMILIEKCHOTO TEPEMEHHOTo B obOmacth. HeoOXxommmple W AOCTAaTOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOIYJISl U apryMEHTa MPOU3BOTHON (YHKIIMH KOMILIEKCHOTO TIEPEMEHHOTO.

[MonsiTrie uHTErpana oT GyHKIHK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIC CBOWCTBA. BhIUlCIIeHNE HHTETPaJIoB.
Wnrerpanshas teopema Ko, MaTerpansaas popmyna Komm u ee crnenctsust.

YucioBele U (b}IHKHI/IOHaIIBHLIe PAabI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennbie psjsl. Teopema Adens. Psu Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKInu B psin Tetnopa.

Psnpr Jlopana, onpenenenue. Teopema JlopaHa O pa3fioKeHMM AHATUTHYECKOM (QYHKIMH B Koiblle B psia. [loHsTue
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccudukanus. Beraer QyHKIUM B W30JMPOBaHHOW 0c0o00i Touke. DopMyIbl [T BBIYUCIECHUS
BEIYETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpumeHeHne BRIYETOB K BEIYUCIICHUIO OTIPEIeIEHHBIX HHTETPAJIoB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHS MOXET CIOyKuUTh opuruHajiom? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkiuu o Jlamnacey?
3anumuTe TabaMily n300pakeHni HanboJiee YacTo UCIIOIb3YEeMbIX 3JIEMEHTapHBIX (DYHKLHUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTcs UIsl HAX0XKICHUS N300paKeHUs 110 OPUTHHAILY
1 HaoOopoT?
ChopmynupyiiTe ¥ 3anumiuTe cBoHCTBa audepeHIUpPOBaHUs U300paKeHUsT U opuruHaia. Kak OHM HMCHOJB3YHOTCS IS
HaXOK/IEHUS H300paKEHHS TI0 OPUTHHAITY H HA000pOoT?
ChopmynupyiiTe M 3anuIIuTe CBOWCTBA WHTETPUPOBAHMS HM300paxkeHWs W opurHHaia. Kak OHM HCHONB3YIOTCS IS




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe ¥ 3amMInIuTe CBOWCTBA 3ama3fblBaHUS W CMelmeHHs. Kak OHM WCIONB3YIOTCS ISl HaXOXKISHUS
M300pakeHUs IO OPUTHHAITY H Ha000pOoT?

[Haiite monsitue cBeptku ¢pynkuuii. Kak 3anmmceiBaercs nzoopaxkeHue cBepTku? Kak MOKHO UCTIONB30BaTh (POPMYIY CBEPTKU
JUTSL. HAXOXKJICHUST M300pakeHUsI [0 OpUTHHATTY U HA000pOT?

WznoxunTe cxeMy HaX0XKIeHHs YaCTHOTO pelIeHHs JHHEHHBIX nudepeHnranpHpIX ypaBHEHHH ONepalliOHHBIM METOIOM.
WznoxnTe cxemy HaxXOXKIEHUS YaCTHOTO PEIIeHHs CUCTeM JIMHEHHBIX auddepeHransHbIX ypaBHEHUH OIeparioHHBIM
METOJIOM.

3armmmmre u nosicaute Gopmyiry [lroamerns.

[Nonsrue ¢pynkuuii Xasucaitna (1 -gpynxuns) u Jupaxa (0 -QyHKIHA).

5. MeToanuecKkue YKa3aHu4 110 nmpoueaype ounCcHuBaHusd

OueHoYHbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1.

KonTponbnas padora

B cemecTpe CTyneHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX pabOT, COAEpIKaHWE KOTOPBIX OXBATHIBAET BCE pa3fellbl
quctuIuinHbel. - Kaxkmomy CTynmeHTy BbIaeTcst cBOM BapuaHT. KOHTponbHBIE pPaOOTHI TPOBOMSTCS B HYaChHl
MPAKTUYECKUX 3aHATHUH. 32 KOKAYI0 KOHTPOJbHYIO pa0OTy MaKCHUMAJbHBIN Oalljl OMpEAeseTCsl B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIIUHBL.

Kputepun onenku 3axanus:

Baniel 32 KOHTPOJIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHMaJIbHOTO Oaia, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI - IUIAHOM, Ha JIOJII0 BEPHO BBIIIOJHEHHBIX 3aJaHHH.

nas3

B cemecTpe cTymenTsI BRITONHSIOT 5 WM /13 Mo BceM pazpenaM mporpaMmbl JUCITUTUIMHEL. Y KaKIOTO CTYJCHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET HMOPSAIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
CPYIIIIBL.

N/I3 pa3menieHs! B 2JIEKTPOHHOM KypCe TI0 TUCITUTUIHHE.

Perenue kaxaoro 3ajanus J0/DKHO ObITh ITOIPOOHBIM, C BKIIIOUCHHEM MTPOMEKYTOUHBIX PAaCU€TOB, PACCYKIACHHMIA,
MOSICHEHHIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popMyJ1. 3aJIaHUE BHICBUIAETCS OTACIBHBIM (pailiioM,
ykasbiBaetcst OO, rpynna.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

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

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

TecTupoBanue — HE3aBUCHMBIN
koHTpoibs LTOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexnbix TectupoBanus (PT5 m PT6) Bo Bpems koH]epeHI-HEIenu B
cepeivHE M KOHIIE TEKYIIEro CeMeCTpa COIVIaCHO pacmucaHuio. PybOexnoe tectupoBanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenbHOCTs TecTupoBaHus — 90 MuHyT 6e3 mepepbiBa. OTCUET
BPEMEHH HA4YMHAETCS C MOMEHTa Bxoja cTyleHTa B TecT. MHCTpyKTaxk, IMpenIlecTBYIOIUN TECTUPOBAHUIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHKE TecTa J0 UCTCUCHUA OTBCILéHHOFO BPEMCHU.
PT nameneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI M BIaJE€HWH, MOMYYCHHBIX CTYJACHTAMHU 3a
OIIpPECIICHHBIN IPOMEXKYTOK 00yUYEHHUSI.

Kaxxnpiii BapuaHT OusieTa MOACITUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasfeliaM XUMHH U cofepkuT 20 3amaHuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEILEHHsS M MOSCHEHUs NpoBoAiT Ha Oymare. Ilo oxoHuanuu
TECTHPOBAHMsI IIPENOJaBaTeIi0 BbAAETCS MaTpUlla OTBETOB W CYMMapHbIH pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJUTCA HA KOHCYJIbTAllU.

KpuTtepun oieHKH 0JHOTO 3a1aHUSI:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHUE BBICTABISAETCS | TECTOBBIN Oai;

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

e JUIA 33JaHUl C BBIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
I10CJIE/I0BATEIIbHOCTH IPEyCMOTPEHO YaCTUYHOE OLICHUBAHUE.

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

3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAlMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacmonaraercss Ha caidte http:/exam.tpu.ru B pazzmene «MeponpHusTUsS», U MOXKET OBbITH BBIIOJHEH KayKAbIM
CTY€HTOM HEOIPAaHUYEHHOE YHCIIO Pas3.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupoganusi NO YBAICUMENbHOU Npuuune,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPBII HAZHAYAEMCA CPpA3y NOCie KOHGepeHy-
Heoenu.

Ipu pesynomame pybesicnoco mecmupoganus 6 6ANN08 u Mmenee, 00YUAOWUMCS NPEOOCMABNAemcs: 6 nepuoo
meKyujetl npoMeHCYmoUHOU AmmeCcmayuu 803MONCHOCMb noemopHo npotmu PT 6 pezepenviil Oenv, co2nacosanHblil



http://exam.tpu.ru/

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

¢ bropo pacnucanuii TI1Y.

DK3aMeH. DK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUU C [10710°KE€HMEM O TPOBEICHUH TEKYLIETO KOHTPOJIS U
npoMexxyTouHou arrectaunu TITY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTHI, BKITIOYAIOIIUE TCOPSTUICCKHE
BOIIPOCHI U MpaKTHIEeCKUE 3a1anvs. [IpenogaBatens, MpoBepuB paboTy, B X0/I¢ YCTHOH OeceIbl CO CTYICHTOM MOXKET
3aJ1aBaTh BOIPOCHI [0 CAaMOMY OMJIETY, a TAaKXKe JIOTIOJIHUTEIBHBIC BOIIPOCHI IO TEOPHUH U NPaKTUKE. B uTore cryneHT
HaOWpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 6ammoB. OeHka 3a AUCHUIUINHY (HOPMHUPYETCS KaK UTOTOBas
3a pabOTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C MIPHUHSATOM IIKAIOHN OICHUBAHHSI.

CryIeHTsl, He CAABLIME 3K3aMEH B CECCHOHHBIN MEpHO, MOTYT IIEPECAATh €ro B IIEPHO/BI TUKBUAALINN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C AEUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBuu ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBepkIeHUM U BBEACHUU B ICHCTBHE
«CucTeMbl OLIEHUBaHUS PEe3yIbTaTOB 00y4eHHs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» u Ne59/on
OO yTBepKIeHNU U BBEJICHUH B JIiCTBUE HOBOU peaakiuu «[1010skeHus 0 MPOBECHUN TEKYIIETO
KOHTPOJISl M TPOMEKYTOUHOM aTTectaryu B TIIY» 3k3amMeH 110 (u3KKe POBOIUTCS B yCTHOU (opMme.
CryneHTy BblAaeTCsA SK3aMEHAIIMOHHBINA OMIIET, COAEepKAIIUN TEOPETUUECKHE BOMPOCH], KAUYECTBEHHBIE U
KOJIMYECTBEHHBIC 3a/1aun. KaxIpIii Bompoc OmieTa OleHnBaThes OayioM (Bcero mo omety 20 6ayioB).
DK3aMeH IpOXOJIUT B YCTHOM (opme.

CornacHo KAkl OICHUBAHUS PE3yIbTaTOB

18-20 6ammoB (OTJII/I‘{HO) - BCECTOPOHHHE 3HAHUS, OTIUYHBIC YMEHHS U BIIQJCHUE ONBITOM IPAKTUYECKOH AEATENbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00yUeHHs CHOPMHUPOBAHEI;

14-17 GannoB (XOpOIIO) - TOCTATOYHO MOJITHOE MOHMMAaHHE TPEeIMETa, XOPOIINE 3HAHUS, YMEHHUS U OIIBIT IIPAKTHUECKOH
JeATeIbHOCTH, HEOOX0ANMbIE PE3YJIbTaThl 00yUeHHs ChOPMHUPOBAHEI;

11-13 GamnoB (YILOBJ'IGTBOpI/ITeHBHO) - IIpuemMjIeMO¢C IIOHMMAaHUEC MPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHUS, YMCHHS U
OTIBIT MPAKTUUECKOMN JIESITeNIbHOCTH, HEOOXO0IMMBIE PE3YJIbTaThl 00y4eHUs C(HOPMUPOBAHBI;

0-10 6amnos (HeyL[OBJIeTBOpI/ITeJIBHO) - pe3yabTaThl 00y4EeHUs] HE COOTBETCTBYIOT MHHIUMAIIBHO TOCTATOYHBIM
TpeOOBAHUSM.

PGByJ'II)TaTI)I HpOMe)I(YTOQHOﬁ aTrecranuu O(l)OpMJ'IfIIOTCH B€AOMOCTBIO 1 BHOCATCS B 3a4Y€THYIO KHUXKKY

00y4aroIerocs. .




