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1. Poan JUCHMILIMHbI «MaTeMaTuka »B q)OpMI/[pOBaHHI/I KOMIIeTe HIIM I BBIITYCKHHKA:

Cocrasiasomnme pe3yJbTaToOB 0CBOC HUA (necxpm‘nopu

dmeMeHT " .
06pa3OBaTeﬂBHOi’i Kox - HAUKATOPHI T10CTHKE HUSA KOMIIE T€ HUMH KOMHeTeHHH“)
Cemecrp | KOMIEeTeHIMH AMMEHOBATHE
RIDONDAMMEL KOMIIE T € HIIMH Haume HOBaHue AR CROR AHe
(aucnuniuna, Koa mHauKaTopa | MAAMKATOPA J0CTHKE HHSI Kon
npakruka, F'HA)

Bﬂa,ueeT ONBITOM MNPHUMCHCHHA 3aKOHOB
Crocoben €CTECTBEHHBIX HAayK M MaTeMaTHYECKUX
OCy IECTBJIATE ITOUCK, YK(¥)-1.1B1 METOJIOB M MOJEJEH Uil PEMICHHS 3a/1a4
KPUTMYECKHH aHAIlN3 U Amnanusupyer 3anady, TCOPETUYECCKOTO M IIPHMKJIAJHOTO XapaKrepa
YK(VY)-1 CHHTE3 HMH()Op MalH, N.YK(Y)-1.1 BBIACISIS e¢ Oa30BbIC VK(Y)-1.1V1 VMeer pewmiats 3aJa4l TEOPETUUECKOTO U

NP UIMEHATH CUCTEMHBIN COCTaBJISIFOLIHE ... ) NPUKIIAHOTO XapaKrepa
IOJIXO JUTS P eLLeHus. 3HAaeT 3aKOHBl €CTECTBCHHBIX HAyK M
IOCTABJICHHBIX 32734 YK(VY)-1.131 MaTeMaTHYECKHE METOIbl TEOPETUUECKOTO

xapakrepa
Brageer MaTeMaTHYeCKHM  armapatom
KOMILIEKCHOT'O u OTIEPAIMOHHOTO
Hpnmenser UCYHCIICHUS, i epeHIraTbHBIMUA
MaTeMaTH4ecKUil amnmap aT N.OIIK(Y)-1.1B3 YPaBHEHUSAMH M PSIAMH I NPOBEACHUS
Maremaruka 3 3 C 6 ucenenoBanus )y HKLMH, TEOPETHYECKOTO HCCIeJOBaHUA u
TIocobCH JuHeitHO# anreGpEL, MO ICSIP O BaHUSI PU3NUECKAX M X UMHIECKIX
HCTOJIb30BaTh b ep SHIHMATBHOTO 1 HpOIECCOB M SBIEHUH, a Takke, i
OTIK(Y)-1 TIOJIO’KEHHS, 3aKOHBI U MHTErpATHHOrO pereHus mpodhecCHOHANBHBIX 33189

METO/Ibl €CTECTBEHHBIX LOTTK(Y)-1.1 A — Vmeer pewmarb 0OBIKHOBEHHBIE
HAY K ¥ MATEMATHKH . 1. b eHIl;/Ial:.:ILLI[-IB 1)7( WLOTK(Y)-1.1Y3 mddepeHnnanbHble  YpaBHEHHS U HX
CHCTEMBI, HIPUMEHATH ammapar

JUTSL P eTIIeH st 3a/1ad
HHXEHEp HOM
JIeATeNIbHOCTH

Y paBHEHUH, TEOP U1
¢y HKLII KOMIUIEKCHOTO
Tep EMCHHOTO B

TapMOHHUYCCKOr0 U KOMIIJICKCHOT O aHamM3a
IpyU pEeIICHUU CTaHAAPTHBIX 3a1a4

3HaeT OCHOBHBIC OTPECICHUS U MOHATHS
Teopun P PepeHINAIBHBIX YPaBHCHUMH,

UHXEHEp HOM
JeATENbHOCTH N.OIIK(Y)-1.133 PpAIOB, GyHKIHH KOMIIIEKCHOTO
[EePEeMEHHOTO u OTIEPALIHOHHOTO
HCYHCIICHUS
2. Iloxa3aTeau n METOAbI OIICHUBAHUA
Ilianupyemble pe3yJibTaThl 00y4Ye HHsl 110 JTHCIHUILIHHE Kox unankaropa HauMeHOBaHMe pa3jiesia IUCUHILIHHBI MeTobl OLle HHBAHUS
Konx HauMe HoOBaHHe 10 CTHIKE HUSI (oie HOUHBIE
KOHT POJ1 HpyeMoii Me ponpHsITHs)
KOMIIE T ¢ HIUH
(MJIM ee yacTH)
Pl | Braneer VLYR(Y)-1.I 1. O6bikHOBeHHBIE M DepeHIranbHble ypaBHEHHS Koutpossras paGora

METOIAMHU PEIICHUs 0OBIKHOBEHHBIX M () epeHIHATBHBIX
ypaBHEHHi 1-T0 M BBICIIETO MOPSAKOB U CHCTEM
P epeHIaTbHBIX ypaBHCHUN

WL.OIIK(Y)-1.1.

MEPBOTO MOPSIIKA
2. OObIkHOBEHHBIE AU} (hepeHInaIbHbIE YPaBHEHHS Tectnpopanue —
BBICHIMX MOPSAKOB M CUCTEMBI 0OBIKHOBEHHBIX HE3aBUCUMBIU

W13,




METOJAMH HCCIICAOBAHUS CXOJUMOCTH PSIOB, Pa3JIOKCHHS
¢yHKOMIT B CTCHNCHHBIE W TPUTOHOMETPHUYECKHE  PSIb;
MeTomamMu au¢ pepeHnrnanbHOT0 U MHTETPaJbHOTO MCUHCICHUS
¢yHKIMI KOMIUIEKCHOTO HEepEeMEHHOTO; OCHOBHBIMHU
HIPUJIOKEHUSIMH TCOPUH BBIYETOB; METOJAMHU OIEPAIIOHHOTO
UCUHCIICHHS pEHICHUs OOBIKHOBEHHBIX 1 (epeHINaIbHBIX
YPaBHEHUH U UX CUCTEM

b epeHnnaNbHbIX YpaBHEHUH

3. YucnoBble psapl

4. OyHKIMOHANBHBIE PSpbI.

5. Pamsl ®@ypee

7. Pamp1 B KOMIIIEKCHO# 00OacTy.

8. Teopus BbEIUETOB U €€ MPUIIOKEHUS

9. IIpeo6pasoBanue Jlammaca. OnepannoOHHBIA METOJ
pemeHust ) epeHuaIbHbIX yPaBHEHHH

koHTpoJb ITOKO

PH2 | Ymeer MYK(Y)-1.1 1. O6rixHOBeHHBIE M1 PEpeHINaNbHBIE yPABHEHHS KonTtposbnas pabota
OTNpeseNiaTh THI, HAXOOUTh O0OIlee M YacTHOE peIIeHHe HOMK(Y)-1.1. IIEPBOTO [OPSIIKA nas.
i depeHIMaNbHBIX ~ ypaBHEHHM H  CHUCTEeM  JIMHEHHBIX 2. OGbIKHOBEHHbIE M (epeHIHaTbHbIC YPABHCHHS TectupoBanue —
Jm¢ epeHImatbHBIX ypaBHEHUH c HOCTOSIHHBIMU BBICIINX TOPSIIKOB M CHCTEMbI OOBIKHOBEHHBIX HE3aBHCUMBIH
ko3 dunueHTaMu; HUCCIeI0BaTh HA CXOJUMOCTb UYHCIOBBIC i depeHIHaTbHbIX YPaBHEHHI koHTposb LIOKO
psZbl; HAXOJWTh HHTEPBAIBl CXOJUMOCTH CTENEHHBIX PSJIOB; 3. YuclioBbie Pl
pasnmarate (GyHKuMM B psag Tedmopa u Dypbe; BBHITOJHATH 4. DyHKIMOHATBHBIE PSIIBI.
JefcTBUSI € KOMIUIGKCHBIMHM ~ 4YHCIAaMHM M (yHKUHUIMHU; 5. Psger Dypbe
JuddepeHIpoBaTh U MHTETPUPOBATH (YHKIMH KOMIUIEKCHOTO 7. Paael B KOMIUIEKCHOH OBIACTH.
HepeMeHHOro; pasnarate GpyHkumu B psn JlopaHna; mpuMeHsTh 8. Teopusi BBIYETOB U & IIPHIOKEHIS
TCOPHIO  BRIYCTOB U1  HAXOKACHHA HMHICTPAJIOB, HaXOIUTh 9. IIpeo6pasosanue Jlannaca. OnepannoHHBIA METOT
M300pa)keHHe 110 OPUTHHAIY U OPUTHHAI 10 U300pakeHHMIO; pewenns i pepeHIHaIbHbIX yPaBHeHHH
pemats 3amauy Komm mist muddepeHIHanbHbIX YpaBHEHUH U
CHCTEM C ITIOMOIIBIO ONEPALIMOHHOTO NCUUCICHHS
PJI3 | 3naer 11:1131]%(1(581)1 } ) 1. O6EIKHOBEHEBIE M epeHIHATEHEE YPABHEHHS KonTtposbnas pabora

Kiaccuuranuo audepeHaabHBIX YPaBHEHHH, OCHOBHBIC
MeTobl peleHus ddepeHIranbHbIX YPaBHEHUH MEepBOTO U
BBICUIMX MOPSAKOB M cHCTeM aupepeHIUanbHbIX yPaBHECHH;

OCHOBHBIC TIOHSTHS TCOPHHM YHUCIOBBIX M (DYHKIMOHAJIBHBIX
psaznoB; psaael  Teimopa, Maxiopena, ®Pypbe; NOHATUA
KOMIUICKCHBIX YHCEJ, OCHOBHBIX (YHKIHMH KOMIUIEKCHOTO
MePEeMEHHOTO W WX CBOWcTBA; mudQepeHIUpoBaHHE U
UHTCTpUpOBaHHEe (YHKIMHA  KOMIUIEKCHOTO MEPEMEHHOTIO;
noHATMs psiga JlopaHa, OCOOBIX TOYEK, BBIYETOB; IOHITHE
npeoOpasoBanus Jlamnaca 1 ero OCHOBHbBIE CBOWCTBA; OCHOBHBIE
MIPWIOKEHUS OTIEPALIMOHHOTO UCUUCIICHUS

MIEPBOTO MOPSAIKa

2. O6sIKHOBEHHBIC A depeHINaTbHEIEC YPaBHCHIU
BBICIIHX MOPSIKOB M CHCTEMBI 0OBIKHOBEHHBIX

ud epeHnnaNtbHbIX yYpaBHEHUH

3. YucnoBble pspl

4. OyHKIMOHATGHBIEC PSIIIBL.

5. Pamsl @ypee

7. Pampl B KOMIUIEKCHOM 00IaCTH.

8. Teopus BEIUETOB U €€ MPUIOKEHHS

9. Ilpeo6pazoBanue Jlamnaca. OnepanoOHHBIH METO
pemeHust ) epeHuaIbHbIX yPaBHEHHH

nas.
TectupoBanue —
HE3aBUCUM b
koHTposb [IOKO

3. IlIkaaa oueHUBaHNA

[lopsimox opraHu3aluy OILICHUBAHUS PE3yIbTaTOB OOYUEHUsSI B YHHUBEPCHUTETE PErIaMEHTUPYETCS OTIENbHBIM JIOKAIbHBIM HOPMAaTUBHBIM aKTOM —
«Cucrema oreHUBaHUS pe3ynbTaToB 00ydeHuss B ToMckoM monuTexHuueckoM yHuBepcutere (CucTema olleHHUBaHUSA)» (B ACUCTBYIOIIEH pElaKIuH).




Hcnonp3yercss OasibHO-PEUTUHIOBAs CUCTEMa OLIEHMBAHHS pPE3yabTaToB oOydeHus. MroroBas olieHKa (TpaJluLMOHHAs M JUTEpHAas) MO BUJAM
yueOHOl nestensHOCTH (M3ydeHue aucuuiuinH, YWPC, HUPC, kypcoBoe mnpoekTHpOBaHHE, MPAKTHKH) OMpENeNseTcss CyMMOW OalljioB MO
pe3yabTaTaM TEKYILEro KOHTPOJIS M MPOMEXYTOUHOM arTecTanuu (UTOroBast peMTHHIOBas OlleHKa - MakcuMyM 100 6amioB).

Pacnpez[eneHI/Ie OCHOBHBIX H JOIIOJHUTCIBHBIX 6amnoB 3a OLCHOYHBIC MCEPOIPUATUA TCKYHICTO KOHTPOJA U HpOMe)KYTO‘IHOﬁ aTTeCTanuu
YCTaHaBJIMBACTCA KaJICH JapHbIM pef/'ITI/IHF-HJIaHOM JUCIHUITIINHBI.

PCKOMCHI[yeMaH niKajia I OTACIIbHBIX OIICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOTI'O U TCKYLICTO KOHTPOJIA

%o BBIIIOJI HE HUSI CooTBeTCTBHE
3aaHus TpaJaUIHOHHOM 0O11e HKe Ompenenenue oueHKH

90%-+100% «OTmaHO» OTmMYyHOE MOHMMAaHUE MpeIMeTa, BCECTOPOHHUE 3HAHMS, OTIMYHBIC YMEHHS U BIIAJICHUE OIBITOM MPAKTHYECKOHN NESITEIIbHOCTH,
HEOOX0IMMBbIE Pe3yJbTaThl 00y4YeHHS C(HOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0asioB, OJM3KMM K MAKCUMAaJbHOMY

70% - 89% «Xopo1o» JlocTaTouHO MOJHOE MOHUMAaHUE MPeAMEeTa, XOPOIIre 3HaHUS, YMEHHS U OTBIT IPAKTHYECKOH JeATeIbHOCTH, HEOOXOAUMMBIE Pe3yJIbTaThl
00yueHus: cOpMHUPOBAHBI, KAYSCTBO HH OJHOTO M3 HUX HE OLICHEHO MUHHUMAaJbHBIM KOJUYCCTBOM OajuIoB

55% - 69% «Y IOBIL» [pueMyieMoe MOHUMaHUE MPEMETa, YIOBICTBOPUTEILHBIC 3HAHUSA, YMEHHS U OIBIT MPAKTHUECKON NEATeIPHOCTHA, HEOOXOUMBIC PE3yJIbTaThI
00y4YeHHuss ChOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO MHUHUMAJIbHBIM KOJMYECTBOM OasioB

0% - 54% «Heymosm» Pe3ynbTaThl 00y4YeHUsI He COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM

[Ilkaya 171 OLEHOYHBIX MEPOIIPUSTHI HK3aMEHA

% BBINOJIHE HUSI JK3aMeH, CooTBeTCTBHE
. . OnpepeJieHne oueHKH
3aJJaHUH 3K3aM¢e Ha 0aj TPAaaAHUIHOHHOHA O1I¢ HKE

90%-+100% 18 +20 «O1maHOY OmmyHOe MOHMMaHHUE IpeaMeTa, BCECTOPOHHUE 3HAHMS, OTINYHBIC YMEHUS U BIAJCHUE OMBITOM NPaKTHYECKOH JeATeIbHOCTH,
HEOOXOAMMBIE Pe3yJIbTaThl 00ydeHHUs chOPMUPOBAHBI, NX KAUeCTBO OIICHEHO KOJMYECTBOM 0aJuIoB, OJIM3KHM K MAaKCHMAJILHOMY

70% - 89% 14 =17 «Xopoto» JIoCTaTOYHO MOJHOE MOHMUMAaHKE MPEJAMETa, XOPOIIUe 3HAHUS, YMEHHS U OTIBIT PAKTHIESCKON NEeATeIIbHOCTH, HEOOXOMMBbIC
pe3ysbTaTel 00ydeHns cOPMUPOBAHEI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0aiuioB

55% - 69% 11 +13 «Y 10BILY [TpremnaeMoe MOHUMAaHUE IPEIMETA, yAOBICTBOPHUTEIBHBIC 3HAHUS, YMEHHS U OTBIT IPAKTHIECKOH AeSTeIEHOCTH, HEOOX0MMEIe
pe3ysbTaTel 00y4eHns chOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OIIEHCHO MUHUMAJIbHBIM KOJMIECTBOM 0aioB

0% - 54% 0+10 «HeynoBmny Pe3ynbTathl 00y4YeHUsI HE COOTBETCTBYIOT MHHUMAJBHO IOCTATOUHBIM TPpeOOBaHUSIM

4. IlepevyeHb THNOBBIX 3aJaHUM

O e HoUHbIE
Me PONpPHSITHS

leflMele THIOBBIX KOHTPOJIb HBIX 3a/1aHUH

KoHnTtponsn
as paboTa




O e HOYHbIE

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

Me ponpHsITHS

BapuaHTt Ne 1

KoHTponbHaA pabota no teme «[AuddepeHuymanbHbie ypaBHeHUA 1 —ro nopagka»
1. OnpeaenuTtbTUN M HaliTK 061 Me peLLeHUA [aHHbIX yPaBHEHUNA:

1. (y+yhx)dx— (x—xy)dy =0.

, 2x 2x2
2. y'+ y V= ok
1+x 1+x
2, X 2 X2
3. (xy"+——)dx+(x"y——)dy =0.
y2 y3

2. HaiiTh 4yacTHbIE pellleHUsl YPaBHEHUM:

4. xy'—y:xtg(y} y() =1.

X

5. ddx=Qy-xe’)dy, y(=1)=0.

KoHTponbHas pa6ota no teme «[udpdepeHumanbHbie ypaBHEHUA BbICLLIErO NOPAAKA U cucTeMbl 1Y»

I) OnpeaenuTtb TMN U HAUTK O6LLMeE peLUeHUA AaHHDbIX YPaBHEHUIA:

n !

1) y =y +x.

X

" ! e
2) y'-2y+ty=—.
x

II) Penmte 3anauy Konm:

D y'+(y)=0. yDO=LyD=L




O e HoUHbI e HPMMBPLI THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

Me ponpHsITHS

2) y'—y' =e " +2x. y0)=1,y'0)=1.

dx
— =)

3) d‘;t x(0) = 13 y(0) = —1.

dt

YucaoBbie H ) YHKINOHAJIBbHBIE PAABI

L. HccnenoBarh Ha CXOAUMOCTD PSIIBL:
e 1 2 (n+1)? 2 nl(n+1)!
SRR N UES W (RS
min+1—cos” na w1 (n+2)°3" a1 (2n)!
0 _ n o 1\ 4
4532 Ll s ZM_
ami\3n+2 o on’+5
II. Haiiti naTepBan CXO,I[I/IMOCTI/I psiia, uccienoBarh psij Ha KOHIIaX MHTEpBaja:
©.D)"x*" 2 3" (n+3)*
n=1 (x+5)
III. Paznoxuts B psig Teitnopa, B OKpECTHOCTH TOYKU Xg, PyHKIHIO f(X):
) y=lnx, x5=1. 2) y:xz-sin5x, x=0
7 1
3) y= x5 =0, 4) y==—= xy=-1.
1+x—12x% 0 z/; 0




O e HOYHbIE
Me PONPHSATHsi

HPMMBPLI THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

Kontponbnas pabora Ne3 nmo teme « @ yHKIMH KOMILIEKCHOIO IepeMEHHOI0»
BAPUAHT Nel

Iv. a) Haifru Bce 3HaUeHNS KOPHS: ¥-2. PesynmbTaT BBIYHCIICHMI TPECTABUTH B aareOpandeckoit gopme.
6) IlpeacrtaBurh B anredpanuaeckoit popme: (—1— i)4i.
V. a) Haifrn xooddumenr pacTsieHus 1 yroi noBopoTa B TOUKE Z, = 1—i Ipu OTOOpaXkeHHMH = Z
6) TTpoBepurh GYHKIMIO HA AHATUTHYHOCTB: ® = (2 )° - Z.
VL. Haiirn anammrmaeckyto ¢yskmpmo f(z) =U +iV  no mBBecTHOH JEHCTBHUTENBHONM YacTH M 3HAYCHUMIO f(Z):
Ux,y)= X - 3xy2; f@)=-i.
VIIL BhI4ucIuTh HHTETpa: jzz Im zdz , tne L - orpe3ok npsimoit or Toukn z; =0, noToukn z, =1-2i.
L
VIIL. BbI4uCIIHTD HHTETpAT: jﬁ ,tne L :|z - 2i| =1.
7.2 (z—2i0)
Koumponvnasn paooma Ne3 no meme «Komnnexcusie psaovl. Boruemury
BAPUAHT Nel
Z
1. Paznoxuts QyHKIHUIO f( Z ) = 5 B psaj Jlopana ¢ ueHTpoMm B () = I 5 xomue | z—1 |> 4.
(z—1)(z° +2z-3)

o0

cos(in)

o0

(z+i+1)"

2. Haittn u mocTpouTh 00JACTh CXOAUMOCTH Psja: Z

n=1(z+i+1)"

3. BeluncimTs clienyionye WHTeTpabl:

n=0(2n+i)(4+3i)"




O e HOYHbIE
Me PONPHSATHsi

HPMMBPLI THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

zdz exp(1/z)+1 * cosmdx
B) J dz QI

2

A) 2
2—s € te =2 Z o XS +4x+5

KontponbHas pabora Ne3 nmo teme «OnepanyioHHOe HCUHC/ICHHE.»
BAPUAHT Nel

1. Pemmts mudpepenumansHoe ypapHenue X' +3X = e , €CIIH x(O) =0.
2. C nomomsio popmyisl [lroaMenst HAWTH pelIeHne ypaBHEHHS
x'"'=arctgt,
YAOBIETBOPSIONIEE HAYAIBHBIM yCIOBHAM x(O) = x’(O) =0.
xX'+4y+2x =4t +1;

3. Pewmts cucteMy ypaBHeHHl 3, X(O) = y(O) =0.
Y+x—y= Et




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

W13,

TlpuMep BapmaHTa UHAMBUIYAJILHEIX 3aJaHUN.




O e HOYHbIE
Me PO NpPHSITHsI

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

JuddepeHunant e YpaBHEHHA W CHCTEMBI

1. HaiiTu obiiue peiienus ypasHeHUl NepBoro Hopijika

)y L

1) y —== .

)y @ sin(y/z)

2) o +ycosr = cosx.

3) ¥ +y=ay.

4 e Tdy  dr
T costy )

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

6) 2y +dy—z)y =1

=1

2. HaiiTi qacTHEe pelieHid YpaBHeHNH

1) 7+ 1de =z ydy, y(1) =0
2) (z—y)dr+(z+y)dy =10, y(l) =1
3) ay' — 2y =22t y{1)=10.
4) y' ey =(1+z)e™ o, y(0) = 1.

3. Haiiru peuenns ypapsenuit suciiero nopsixa

. (0} =10
1) 2oy = y? — L. 9yt =y er, I =0
)22y =y =y oy =1
3) y" costz = 1. 4) " +y = cosz.
5) o +1 _2+COSJ$ 6) (N iy 1
HETY cos® ¢ yraTyEre e
Ny +2 +y= (120 - 10)e". 8)y" — 3y’ = 2sin 3z — cos Jr.

9) " — 4y 4+ 5y — 2y = (16— 122)e7%. 10) " + 3" + 2 =1 - 2*

1) 2t 4" + oy +y =0, 12) 2* 4" — 6y = 12Inz.
13) & + 2 + 5z = —8¢ ' sin2t, o(0) =2, z(0) =6
14} & — 62 + 25z = 9sindl — 2 cos ¢, (0} =2, z(0)= -2
4. HaiiTn peliesns NMUHeRHEIX cHcTeM

1) & =—8c+dy 2)]i=[5m+5y 2(0) =0
j=3z—dy li=-z+2 3(0)=L

G Ep i =6z 9
3) ¢ ‘;u 2y‘ 4)13 Gz + 4y + 21 .
y=2r+y | g=—a+10y-1




O ue HoYHbBIE IIpuMe pbl TUNOBBIX KOHTPOJI b HBIX 3312 HHI
Me ponpHsITHS

YucsaoBbie M ) YHKIIHOHAJIbHbIE PSIIbI
1. UccnenoBars Ha CXOMMMOCTD 3HAKOIOJIOKHUTEITEHBIC PAIBL:

©  2n-1)? © 5 3
2 t
) nZ:l(Sn +1)-vn ) nz=:1g \2n+7
© (n!)? © (n—ljn 1
3 4 e
) nzl 2" ) nZ::I n 5"

2. I/ICCJ'Ie,Z[OBaTL Ha CXOAUMOCTDb 3HAKOUYCPEAYIONMECS PANbBI:

) o0 2 _
1 Z( =2 n3n—2 %) z(_l)n \5n ;—3n 1
3 Y1 M 4) z<—1>”1n2"(1+%j

n=1 ! n=1 n




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

3. Hanru MHTepBaJlbl CXOOVIMOCTHM CTEIIEHHBIX PAIOB:

o 3f 0
DY IEZ gy ) S 1y

n=1 1 +1 n=1

4. Paznoxuts B psix Teiinopa mo crenensm (X — xy) QyHKIMH:

l)y:%, Xg=-2 2) y=(1+x)e>*, x=0
x“+4x+7
arctgx3 3
3) y=—3— xp =0, 4) y=In(x+2)" xy=1.
S5x

5. Ucnonp3ys pas3noskeHUe MOABIHTETPATbHON (DyHKIIUU B CTEHEHHOW DS/, BBIYUCIUTh HHTETPAIIBI C TOYHOCTHIO
He menee 0,01:

1/8 1
1) [V1-x"dx 2) [sinx’ dx
0 0

KoMmiexkcHnie ynucaa u ¢ yHKINHA

1. Mans! uncna 7 = —2\/§ +2i, 7z, =2-6i

BeimonauTh neiictBus B anredpanveckon gopme:
|
D) 3z1+5z5, 2) z1-2, 3) —.
22
2. lansl uncna Z; = 3\/§+ 3i, zp=—1+4i, zz3=2-4i.

[locTpouTh 4YKClia Ha KOMILIEKCHOM IJIOCKOCTH W IEPEBECTH B TPUTOHOMETPUYECKYIO M IOKa3aTeJIbHYIO (GopMmy
3anucH. BBIMOTHUTE yKa3aHHBIE ACHCTBHS B MOKa3aTeNbHOU (QopMe, pe3yabTaThl MPEJACTaBUTh B alreOpanveckoil u B
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MoKa3aTeIbHOM dopme.

D ()% 2 Yz, 3 22

2t 23
3. Manbruncna g =—1—i, 25 =2+3i.

Beruncnuth 3HaUeHUS PYHKITUN:

1) Inz, 2)e2, 3)cosz,.

PesynbTarsl npeacraBuTh B anredbpandeckoit dopme.
4. OnpenenuTh U MOCTPOUTH Ha KOMITJIEKCHOM MJIOCKOCTH CeMENCTBA JIMHUM, 3a/IaHHBIX YPAaBHEHUSIMU

C )
D |z]|=—, 2) | z|= Csin(arg z).
arg z

5. HaiiTu MOZynb U apryMeHT Tpou3BoaHoi gyaxuun W= f(Z) B Touke 7 = Zp:

f(@=0+4)e™,  zo=1+i
6. BeruncianTh MHTETPAIIBI:

dz

D | =,
I

20e L:{ |z|:\/§, Rez>0 };

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

7. Ber4uCIuTh, NCIOJIB3Ys HHTETpaIbHY0 Gopmyrry Kormm:
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Me pONpUATHs
’ 1) |z]=0,5;
£ % 4z, 20e L: 2) |z+1]=1;
2 (z+1)°
(L) 3) |z|=2.

OnepanMoHHbLii MeTO
1. HaiiTu n3o0paxeHus CleayrommXx (QyHKIIUN:

eat _ebt
1) f(t)=cos™. 2) f(O=
2. Haiiti opuruHaibl GyHKIMH 110 33JaHHBIM U300paKCHU M
1 2
D F(p)=—s——. ) F(p)=—g—ts
(p+D7(p+3) (p"+H(p~+9)
3. Haiitu pemenune 3amaun Komm onepaiimoHHBIM METOIOM:
1) 2x"+5x" = 2cost, x(0)=0, x'(0)=0.
2) x"+6x =12, x(0)=0, x'(0)=0.

3)x"4x'+3x=5¢",  x(0)=0, x'(0)=0.

4. Penmtb ypaBHeHus, ucronbiys Gopmyny [lroamens:

0, <1,
-2, 1<1<L2,
x"+16x = x(0)=0, x'(0)=0.
1, 2<t<L3,
0, >3,

5. HaiiTu peiieHue cucTeM onepalOHHBIM METOA0M:

) x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x49y" y(0)=0. y'=x+2y  y0)=-1.
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Me pONPUATHA
TectupoBa | Bompochsr:
HHE — 1. JlaHbI KOMILJIEKCHBIE YK CIIa
HE3aBUCUM 4 =1+2iu 2, = 3
13974 - —
KOHTPOJH (31mech z; M 7, - KOMILICKCHO CONPSKEHHBIE YHCIIA)
[IOKO YCcTaHOBUTE COOTBETCTBUE
(PT5 u JIefiCTBYE HAJl YU CIaMU:
PT6) 1. 27,43z,
2. 77
3. Zl . Z2
Z
4. 5.2
-
2
5. (z)
pe3yabTaT ACUCTBUS HAJl YACIIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4, -6-3i
5. 6+3i

2. I[aHBI KOMIIJICKCHBIC YU CJIa

T

i—
7z, =2e*

Sr
_i2r

,=Te °

a) I'maBHOE 3HaueHUE aprymMeHTa NpOU3BCACHUA Zl : Zz paBHO

z
6) ['maBHOE 3HAaYeHNE APIyMEHTa OTHOLIEHUSI —- PaBHO

<

(OT1BeTHI 1aTh B rpajaycax)
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3.yCTaHOBI/ITe COOTBCTCTBHUC

3Ha4YCHUE () YHKINU

®OyHKuUs 1. e(l+\/§-i)
1. 2exp 1+i5—ﬂj 2. ei—3)
6 3. e(\3-i-1)
2. 2exp 1+i2?ﬂj 4. e(\3-i)
5.
3. 2exp|1-iZ%
exp l6j
4. 2exp|1+iZ
exp +l3]
4.

Haiiti Ko3()pUIIMEHT PaCTsIKEHHS M YTONl TI0BOPOTA B TOUKE T = I

nipu otobpaxkenuu f (Z) = Z4 +Inz

[Ipu BBOAE 3HaueHUs k

JACCATBIX.

3HaueHusl yrila MOBOPOTa BBOJUTH B Ipajycax

3HAa4YCHU A KOpHeﬁ KBaApaTHBIX OKPYIVIATE IO

BBecTn nBa umcia
k=
a —=

S.

Bbrumcnuth MHTErpat .[ Rez+Jmz)dz

(L)

7, =0

COIUHAIOMAA TOYKU u

2, =1+2i

(L) -

npsMast TUHUS,
, TIe

BBecTn nBa uymcia
XxX=
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OTBer nosTy4uTh B BUJIE KOMIUIEKCHOIO uucia X + 1)y

JlpoOHble 3HaUeHU s BBOAUTD B BUJIE HECOKPATUMOU IpoOH

4/9,-71/2
6.
Berancnute nHTErpat, ucnonssys gopmyrny Komm . —x/2
dz 2. —1m
— 3. 7l2
e+2i=2 2 T4 4. —7il2
5. —1/2
KOHTyp O6XO[II/ITC$I B ITOJIOKUTCJIbHOM HallpaBJICHUH.

7.
BriGepute Bce yHKIIMH, KOTOPbIE MOTYT Inz
CIIY)KUTh OpUTHHATaAMU

>
|

m O QW

e
|
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VYcTaHOBHTE COOTBETCTBUE OPUTHHAIIOB U 2 4p
1300paskeHnit 1. F(p)= +—
p+3 p+4
A f(t)=2e" +4cos2t ) 3
3¢ . 2. F(p) == +
B. f(t)=3e” +4sin2t p+3 p?-4
C. f(t)=2e" +4sh2t 4 4
J® e3 ’ 3. F(p)= - 2p
D. f(t)=4e> —4ch2t p=3 p -4
3 8
4. F(p)= +—
p=3 p+4
0.
BeiOepure YCIOBHO CXOISIMMWCA Psifl, HWCHONB3YS IPU3HAK 0 (_1)n+1 . n2
Jleiibuuna 1. —
n=1 (371 + 2)
2 0 (_l)l’l+1 ‘n
S a2 (D!
0 [ n+1 .
3.y Ehn
n=1 3n+2
0 [ n+l
g,y D
n=1 3n+2

10.
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f() 1 1 f(x)—lx 1xz+1x3+
X)=——— : =—X—Z X+ —
Pa3noxuth QyHKIUIO (1+x)(x=2) B sl 12 1 3 S
Maknopena. 2. f(X):_+Zx+_X2+EX3+“
1 1 , 5
X)=—+—-Xx——XxX"+—x"+
5. f(%) 2t ”
11.
Nurepsan (1;3) sBasieTcs HHTEPBAIIOM CXOJUMOCTH PSJIOB o0
L > n(x-2)"
n=1
0 _ n
5 z(x 2)
n=l N
o0 _ n
3. Z(x 3)
n=1 N
4, Z(x—lrl)”
n=I

12.Y cTaHoBUTE COOTBETCTBHE
byHKIWS

7
Z

_¢
Z2(1 _ Z)Z

f(2)=

CYIICCTBEHHO OC o0as Touka

=00
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m(lﬂj
4 S

2 (z+40)

f(z)=sin [M]

z+4i
1

f(2)=

z=-4i

et .
TO= e =
z=1
z=4i
Z=-i

13

1

OyHKIHI0 W = — paslioXUM B OKPECTHOCTH TOUKH Zy = —I B CTETICHHOM Psi]

z
a, +a,(z+i)+a,(z+i) +a,(z+i)’ +...

VYkaxute k03¢ QUIHEHTHI Pa3oKEHHs ap; a;;ap;a3
(mpoOHbBIE OTBETHI BBOAUTE 0OBIKHOBEHHOM HECOKPATUM Ol IPOOBI0 O3 MpobesioB, ecii K03 ¢ G UIHeHT

MHUMBIH, | — NEPBbII MHOKHTEIb)

ap=
a;=
ar=

3= _

14.

16.Penmts 3anauy Koum onepanioHHbIM
METOIOM
OTBeT: 9

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

15.
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BBI6epI/ITC CXOHHHMﬁCH pad, UCIIOJB3Ys MPU3HAK CPaBHCHU A 1 0 1
' n=lvn-+ 2
X 1
2.0y L
n:l % ‘AN + 2
& 1
3.5 —
n=1(n“+3)-vn+2
© 1
4,
n=1 3n+5

16.113 ypaBHeHHii BBICIIIETO MOPSIAKA BHIOPATH ypaBHEHNUS, TOIYCKAIOIIE [OHIWKEHNE TOPSIIKA C TIOMOIIBIO 3aMEHBI
y'=p¥):y'=p',p

"o o=

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

"+25y =
Y Y sin’5x

17. YacrHoe pemenre Y * HeoHOPOIHOTO JMHEHHOTO y¥=(Ax+B)- et . x2
y¥=(Ax+B)-e* -x
v =(Ax+B)-e>* - x?

y*:Ax-ex

ypaBHEHUS

y'-3y'+2y=x-e"

NMCECT BH

sl e
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Dx3aMeH
[TpuMepsl 3aiaHnii HA YK3aMEH

3aveTHblii (DK3aMeHANIMOHHBINM) OmiaeT 1

Cemectp 3
1. Crenennsie psasl. Teopema AGens.HaxoxneHne WHTEpBaia CXOJUMOCTH CTETIEHHOTO Psjia.
2. TlpeoOpazoBanue Jlannaca. OpuruHaisl U n300paxenus. OCHOBHBIE CBOMCTBA ONIEPALIIOHHOTO METO/1a

1. Peumts 3amauy Komm y'— Y _4x? , y(l) =1
X

(1+x2)y"+ y'=0

2. Peumrtb ypaBHEHHE

& 1
3. HcenenoBarh Ha CXOAMMOCTb YHCIOBOM sl > (=" .
=l 2n+5)In(2n+5)
0 911
4. Onupenenuth MHTEPBAI CXOAMMOCTH (PYHKIMOHAIBHOTO psiaa Z(—l)” _
n=1 5" (x=2)"
5. PaznoxuTts B psan Jlopana dyHkuuio f()=(z—- 3)2 e Z

1O CTEMEHIM
6. BbruuciuTh ln(—\/§+i)2

7. Haiitu ko>(GUIHMEHT pacTHKEHHs IUIOCKOCTH Z =X-+Iy B Touke Z,=2i—3 mpu oroOpaxeHuu
f(2)=(Ti+2)n2z)
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. . 2z+3i
8. HaiiTu yron noBopoTa INIOCKOCTH Z = X 41y B Touke Z, =l mpu orobpaxenuu f(z)= —d
iz +
9. WM3obOpa3uth 06s1acTh, 3aJaHHYI0 HEPABEHCTBAMU
|z—i|l<3, |z+1]21, 57/6<argz<57/4.

174

e
10. BBIYMCINTH MHTETPAN Uj —dz

3
|z+2|=1,5 (Z + ﬂ-)
11. Haiitn n3o6paxenue st GyHKIUH f({)=t-ch3t-sin2t

TeopeTrueckre BONPOCHI UL MOATOTOBKH K ardd.3aueTy (PK3aMeHy)

Juddepe HuaIbLHbIE YPABHEHUS U CHCTEMbI

e Kakue oObIKHOBeHHbIE AM(hepeHIMaNIbHbIE YpaBHEHUS NIEPBOro IMOPsi/IKAa HA3bIBAIOTCS YPABHEHMSIMU C Pa3/ieNEHHBIMU U C
pazzesstrommmucs nepeMenHsiMu? Kak onu pemarorcsi?

e Kakue oObIKHOBeHHbIE IH(depeHIMaNIbHble YpaBHEHUsI TMEPBOro TOpsAKa HA3bIBAIOTCSA ofHOponHbIMH? Kak oHu
pemarTcs?

o Kakue oObIKHOBeHHbIE nH(depeHIaNbHbIE YpaBHEHHS TIEPBOro MOpsiKa Ha3bIBatoTCs MuHeHHBIMU? [lepeunciire MeTombl
pereHus

e Kak pemaercst ypaBaeHue bepnymmm?

e Kakue oObIKHOBeHHbIE Ju(pQepeHIraIbHble ypaBHEHHS IIEPBOrO TOpSAAKa HA3bIBAIOTCS YPABHEHMSIMHM B  TIOJNHBIX
nudpepenimanax? Kak onn pematorcs?

e Yro Takoe 3amaya Komm amsi oOBIKHOBEHHBIX AHM(hEepeHIMANIbHBIX ypaBHeHHH Bblcmmx mnopsnkoB? Korma oma mmeer
€JIMHCTBEHHOE pelicHue?

e [lepeuuciaure OCHOBHBIE THIBI OOBIKHOBEHHBIX JUDPEepeHIMAIbHBIX YpPaBHEHWH BBICHIMX TOPSIKOB, JOMYCKAIOMINX
TIOHIDKEHHE TOpsI/IKA.

e Jlaiire ompexaeneHre JHMHEHHOTO nudepeHIaibHple ypaBHEHMS n - ro mopsinka. llepednciire OCHOBHBIE CBOMCTBA
YACTHBIX PEILECHUI OJJHOPOIHOTO YpaBHEHHUS.

o Cdopmynupyiire TEopeMbl O BPOHCKHAHE.
Chopmymmupyiire Te€OpeMy O CTPYKTYpe OOIIETO PEIICHNS] HEOTHOPOTHOTO JIMHEHHOTO TH(dEpEeHIMANTLHBIC YpaBHEHUS

e B uyem cocrour merox Jlarpamka OTBICKAHMS YaCTHOTO pEIICHWS HEOIHOPOIHOTO JIMHEHHOro auddepeHmatbHbIe
ypaBHEHUS?

e (Cxema mnoctpoeHus! (PyHIaMEHTAJIbHONW CHCTEMBl PEIICHUH OJHOPOJHOrO JIMHEHHOro auddepeHmaibHble ypaBHEHHS C
TIOCTOSTHHBIMU KO3(hHIieHTaM 1
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[Tepeuwciure MeTONbI OTBICKAHWS YAaCTHBIX DEIICHUH HEOIHOPOIHOIO JIMHEHHOro au(depeHIaibHbIe YpaBHEHHUS C
TOCTOSTHHBIMU KO3(huIieHTaM 1
MHaiire  ompexpeneHre  HOPMAJbHOM CHCTEMBI  OOBIKHOBEHHBIX JH(P(EepeHIMANbHBIX YpaBHEHMH N-TO  TOPSJIKA.
Chopmymupyiire 3amaauy Komm Jjist TakoW CHCTEMBI.
W3noxure METOAbl MCKIIFOUCHHS M XapaKTEPUCTUYECKOrO YpaBHEHMS OTHICKAHMSI OOIIETO PEIICHUS CHUCTEMBI
JIMHEHHBIX OIHOPOJHBIX YPAaBHEHHII C MOCTOSIHHBIMH KO3(UIMEHTaMU.

Yucaossle H pyHKIUOHAIBLHBIE PpAABL. Paabl @ypbe
[TonsiTne yncnoBoro psana, ero cymMmmMbl. HeoOXoanmblii Mpu3HAK CXOIUMOCTH.
CBoiiCTBa CXOASIIMXCS PSIIOB.
CpaBHHUTENBHBIN MPU3HAK CXOAMUMOCTHU 3HAKOTIONOKUTEIbHBIX PAIOB. DTAJOHHBIE PSIbI.
[MpmsHak ['anambepa. JInst KaKUX BUIIOB YHCJIOBBIX PSOB OH d(pdekTHBeH?
Panukanpaenii npm3Hak Komm. [[iis kakux BUIOB YHCJIOBBIX PSIOB OH MPUMEHSCTCS?
Nurerpanpueiii npmsHak Konm-Maknopena. B kakux ciydasx ero cienyeT NpuMeHsITh?
[Ipmnak JlelOHMIIa CXOAMMOCTH 3HAKOYEpEeAYIONWXCs psiaoB. Kak mpoBoauTcs OneHKa CyMMBI M OCTaTKa Takoro psma?
[TonsiTHe aOCOMIOTHON U YCIIOBHOM CXOUMOCTH.
[lonsiTve yHKIMOHATLHOTO PAZla U OOJACTH €ro cXxoAuMocTH. PaBHomepHass M abcomoTHas cxoguMmocTh? CBoiicTBa
PaBHOMEPHO U a0COIOTHO CXOISALINXCS PSIOB.
[onsatre crenennoro psiia. Teopema AGers.
WHrepBan u paanyc CXOIUMOCTHU CTETIEHHOTO psifa. CriocoObl HAXOXKIEHHSI HHTEPBAJIOB CXOUMOCTH.
Psanwr Teitmopa n MakmnopeHa anst qaHHod QyHKimm. Y cnoBusi pasiokeHus GyHKImU B psin Teitmopa. CxeMa MocTpoeHus
psina Teiinopa (MaknopeHa).
Psnpr Maknopena Ayl HEKOTOPBIX AIEMEHTapHBIX (DYHKIWMH, HMHTEpBaJbl WX CXOAMMOCTH. VICTONB30BaHME TOTOBBIX
Pas3IoKESHUI IS TIONMYUCHUS pasjiokeHust B psija MakiopeHa Ooree CIOKHBIX (YHKIWMHA. [IpuMeHeHHe CTETCHHBIX PSOB B
MPUOJIIDKEHHBIX BBIYUCIICHUSIX.
[Tonsitne TpuroHomerpuieckoro psaa. @opmynsl Oypse 1718 HaAXOKIAEHUS KOIQPUIMEHTOB psifa ((PyHKIMS TieproandecKas

Y 3aJlaHHAsI Ha MHTEpBaje [—TE; TC] ).

Teopema Jlupuxiie 00 yciaoBusiX pasiiokeHust yHKIpH B psan Dypbe.
@opmysbl Pypbe 11 YETHBIX U HEUETHBIX (DYHKLIMIA.

®opmyisr Dypbe 711 Ciydas pasIoxeHns (yHKIWH, 3a1aHHOM B npomsBombHoM mrrepsane [—/;[].
Pasnoxxenue B psig @ypbe HeTIepUOINY SCKHX (hYHKITUA.

Komnuie kcaplie uncna u pynkuuu. Teopus BbIYeTOB
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ITonATHE KOMIUIEKCHOI'O YMCJIa, €r0 JESHCTBUTEIHbHOM 1 MHUMOM YacTH.

AnreOpanueckas ¢opMa 3amicu KOMIDIEKCHOTo unciia. Kakue KOMITIEKCHBIC YHCIIa HA3bIBAIOTCS PaBHBIMH, KOMIUIEKCHO -
COTPSKEHHBIMU?

Apudmernaeckue MeMcTBHA HaJl KOMITICKCHBIMH YHCIIAMH, 3aTIMCAHHBIMH B aireOpanmdaeckoi hopMme.

I'eomerpuueckoe IpeACTaBICHUE KOMIUIEKCHOTO 4YHCJA, KOMIUIEKCHAas IUIOCKOCTb. Moaynnb U apryMeHT KOMIUIEKCHOTO
YyHUCoa.

TpuHOHOMETpHUECKasi W TOKaszaTesibHas QopMa 3alicu KOMIUIEKCHBIX uuncesl. llepexom w3 omHod (opMbl 3ammcu
KOMIUIEKCHOTO YHCJIa K JIPYTOM.

Bo3BeaeHue B cTeneHb U U3BJIeUE€HUE KOPHS M3 KoMIUieKkcHoro uncia. Gopmyssr Myagpa.

[onsaTre QyHKIMM KOMITIEKCHOrO mepeMeHHoro. [Ipeaen n HenpepbIBHOCTH (PYHKINL.

[TokasarenpHasi, TorapudpmMdecKas, TPUTOHOMETPUYECKUE, TUIIEPOOINIECKHE W 00paTHBIE TPHTOHOMETPHIECKHE (DYHKIHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

JuddepenimpoBanme (QyHKIMM KOMIUTIEKCHOTO mepeMenHoro. Y cioBust Komm-Pumana.

Conpsi’kKeHHbIC TAPMOHUYECKHUE (DYHKIH.

[TonsiTne aHamMTHUeckol (YHKIMM KOMIUIEKCHOTO TepeMeHHOro B obmactu. HeoOxomuMble M JIOCTATOUYHBIC YCIIOBHS
AHAJIMTUIHOCTH.

I'eoMeTpHdecKuii CMBICT MOYJIS U apryMEHTa NPOM3BOJTHOM (PYHKITMM KOMIUIEKCHOTO TepeMEHHOTO.

[onsaTre nHTETpaNa oT (QYHKIMH KOMIDIEKCHOTO MEPEeMEHHOTO M €T0 OCHOBHBIE CBOWCTBA. BBIUMCIICHIE MHTETPAJIOB.
Unrerpanpnas Teopema Komm. Marerpanshast popmyna Ko u ee cnenctBus.

YucnoBble 1 PyHKIMOHAJIBHBIE PSABI C KOMIUIEKCHBIMH YJICHAMH.

Crenennble psnbl. Teopema AGems. Psn Teiinopa. Teopema 0 pa3nokeHIM aHATMTHIECKON (DyHKIH B psix Teitmopa.

Psaner Jlopana, ompenenchue. Teopema Jlopana o pa3ioKCHHMM aHAIMTHICCKOM (QYHKIMM B Kojiblle B psn. lloHsaTwe
AHAJIMTUYIECKOrO NPOJIOJKEHIS.

Ocobble TOUKM W UX Knaccuukaiws. Beraer ¢yHKIMM B W30IMpOBaHHOM 0C000i Touke. POpMyINBI 7 BBIYUCICHUS
BBIUETOB.

OcHoBHas TeopeMa O BhIYETAX.

IIprMmeHeHre BBIYETOB K BBIUNCIICHHIO ONpPEEIEHHBIX HHTETPAJIOB

OmnepanuoHHBINH METO/X
Jatire ompenenenne mnpeoOpazoBamms Jlammaca. Kakas QyHKIMS MOXET CIyXuTh opuruHaiioM? Yto Ha3bIBaeTcs
mobpaxenreM (yHKimm 1o Jlamaccy?
3anummre TabnMIly M300paKeHNH HAMOOJIEe YaCcTO UCTIONB3yEMbIX AIIEMEHTAPHBIX (DYHKIIHI.
ChopMymupyiiTe W 3ammIlTe CBOWCTBO JIMHEHHOCTH. Kak OHO MCTIONB3YEeTCS I HAaXOXKIACHUS M300paskeHUSI 110 OPHIMHAITY
1 Ha000poT?
Chopmymupyiite U 3ammmmre cBOWcTBa AuppepeHIMpoBaHus W300pakeHns W opuruHana. Kak OHM HMCTIONB3YIOTCS IS




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

HAaXOXICHUS M300PpaKCHHUS TI0 OPUTI'MHATY W Ha000pOoT?

ChopmymupyiiTe W 3alMIIUTe CBOWCTBA WHTETPUPOBAHMSI W300pakeHWs] W OpurvHana. Kak OHM HCTONB3YIOTCS IS
HaXOXKICHUS M300paKeHHs TI0 OPUTMHATY M Ha000poT?

ChopMmymupyiiTe ¥ 3alWIIMTE CBOWCTBA 3amas3jblBaHMsd M CMEleHMs. Kak OHM WCTIONBb3YHOTCS JUIT  HAXOXKICHUS
M300paKeHKS TI0 OPHTHHAITY M Ha000poT?

Jaiire nonstre cBepTku Gyrkimid. Kak 3amicsiBaetcst m3o0paskenre cBepTku? Kak MOXKHO HCTIONB30BaTh (OPMYITY CBEPTKU
JUTSL. HAXOXKJEHUS M300payKeHMSI 110 OPUrMHAILY M Ha000poT?

Nznoxure cxeMy HAXOXKICHUS YACTHOTO PEICHMS JIMHEMHBIX IHU((EepEeHIMANIBHBIX YpaBHEHUN ONEPALMOHHBIM METOJIOM.
N3noxkure cxeMy HaxOXJE€HHWS 4YacTHOrO PEIeHUs CHUCTEM JIMHEHHbIX IudpepeHIManbHbIX YpaBHEHUI OlEpalOHHBIM
METOJIOM.

3ammmmre U nosicaute Gopmyity Jroamerts.

[Tonarue Gynxipii Xasucaiina (1)-dynxims) u Jlupaxa ( O - pymKrms).

S. MeTtoauyeckue yKazaHus 110 Mpoueaype oueHUBAHUSA

O e HOYHbIE Me PONpPUSITHSI

Hpoueaypa IPOBE /A€ HUA OLI€ HOUHOI'O M€ POIIPUATHUA U HEe00X0IMMbI€ MeTOHYe CKHe YKa3aHus

1.

KontponbHas padora

B cemecTpe CTyACHTHI BBINONHAIOT 5 KOHTPONBHBIX pabOT, COAEpKaHWEe KOTOPHIX OXBAaTHIBAET BCE pa3eiibl
nuciimHEbl.  Kaxnmomy CTyneHry BblgaeTcst cBod BapuaHT. KOHTponbHBIE paOOTHl TMPOBOASITCA B YacChl
NPAaKTUYECKUX 3aHATHH. 3a Ka)KAyH KOHTPOJbHYIO paboTy MaKCHMallbHbIN Oajl ompejelsieTcsl B COOTBETCTBHE C
PEUTHHI-IUIAHOM IHMCLMIUIMHBI.

KpuTtepun oneHku 3a1aHus:

banbl 32 KOHTPOIBHYIO paboTy MOMYYar0TCsl YMHOKEHHEM MaKCHMAaJIbHOTO Oaia, MpeJyCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTHHT- IUIAHOM, Ha JOJIF0 BEPHO BBITIOJIHEHHBIX 3a]1aHUIL

B cemectpe crynenrs! Bemonasator 5 /I3 mo BceM pasaenam mporpaMMBbl TUCIMIDIAHEL. Y KaXKJOTO CTYASHTA B
rpymme cBoi BapuaHT M /I3, HoMep BapraHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYJEHTA B CIIMCOYHOM COCTaBE

TPy
N3 pazMerieHpl B 3IEKTPOHHOM KypCe T0 TUCIMILTHHE.

Perrenre kaxoro 3aj1anvis JODKHO OBITH MOAPOOHBIM, ¢ BKITFOUCHHEM MPOMEKYTOUHBIX PACUETOB, PACCYIKICHHH,
NOSICHEHHH, C YKa3aHHEM KCTIONb30BAHHBIX METONOB M (popMyst. 3aJaHUE BBICBIIACTCS OTACTBHBIM (paiiyiom,
ykaspiBaercss ®UO, rpynna.




O e HOYHBbIE Me PONPUAT USA

Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKue YKa3aHusi

Kputepuun onennBanust
3ajaHue CYUTACTCS 3aUTCHHBIM, €CJIM BBITIOJIHEHO O0J1ee MOJIOBUHBI 33 JaHUN
Ecimi 3ananue He 3a4TeHO, paboTa BO3BpALaeTCs CTYACHTY Ha 10pa0OoTKY.

CryzneHTsl MOI'YT HCIIPAaBJISITh HEBEPHO PELLECHHBIE 3a/1aHuUs U C1aBaTh Ha IIOBTOPHYIO NpoBepKy. Ilpenonasarens
MOXET Y4€CTh UCTIPABJICHHS M J00ABUTH OAJUIBI K MPEABITYLIAM

TectupoBaHue — HE3aBUCUMBIA
koHTpousb LIOKO

B cemectpe ctyaentsl mpoxomsaT aBa pybOexHbix TectupoBanusi (PT5 m PT6) Bo Bpemsi koHbepeHI-Heqenn B
cepe/lMHe M KOHLE TEKYIIero CeMecTpa COrjlacHo pacmmcanmio. PyGexxnoe TectupoBanue (PT) mpoBomurcs B
KOMIIbIOTEpHOH (hopme B on-line pexxume. IIponomkurensHocTh TecTupoBanusi — 90 MunyT 6e3 mepepbiBa. OTCUET
BPEMEHM HAYMHAETCA C MOMEHTa BXoJa cTyldeHra B TecT. MHCTpyKTax, NpeAIECTBYIOMMNA TECTHPOBAHUIO, HE
BXOJIMT B yKa3aHHOE BpeMsi. CTylIeHT MOXKET 3aKOHYUTh BhITNOIHEHHE TecTa 40 UCTeUeHHs! OTBEIEHHOIO BPEMECHH.
PT naneneno Ha He3aBUCHMYIO OOBEKTHBHYIO OICHKY 3HAHWI, YMEHHH W BIJIAJICHHI, TMONYYEHHBIX CTYACHTAMH 32
OIpe/IeJICHHBIH MPOMEXKYTOK 00yUYeHus.

Kaxxapiii BapuanT Ounera MoaeMpyeTcsl KOMILIOTEPOM IO 3aJIaHHBIM pa3zeniaM XUMUH U copepxur 20 3a/1anvil.
CtyneHTsl BHOCAT OTBETHI B KOMIBIOTEp, HO BCE PELICHHWS M TOSICHEHWs MpOBOIAT Ha Oymare. Ilo oxoHwaHmn
TECTHPOBAHMS TIPETIOAABATEIIO BBIJACTCS MAaTpPHIA OTBETOB M CYMMAapHbIi peiitmHr 3a TecT. OOCyxmeHue
pe3yJIbTaTOB TECTUPOBAHMS IIPOBOIUTCS HA KOHCYJIbTALIMIL

KpnTeplm OIICHKHU OAHOI'0 3aJaHHA:

3a Ka)K710€ MPaBIWILHO BBIMIOJHEHHOE 3a/laHKe BBICTaBIsAeTCs | TeCTOBbIHM Oas;
3a HETPaBIWIHLHO BBINOJIHEHHOE WIM HEBBITIOJHEHHOE 3ajaHue BbicTaBisieTcs () 6amios;

e I 3a/laHuil ¢ BBIOOPOM HECKOJBKHX NMPaBWIbHBIX OTBETOB, 3aJJaHUI HA COOTBETCTBHE U yCTAHOBJICHHE
TOCJIE10BATEIBHOCTH MIPEAYCMOTPEHO YaCTUIHOE OLICHUBAHUE.

MakcrManbsHbIN CyMMapHbIi TeCcTOBBIN 0ai 3a kaxaoe PT coctapmseT 15 6asmos.

3a 2 wepemu no PT cTyneHThl MOryT O3HAKOMMICSI C JEMOHCTPAILMOHHBIM BapHaHTOM OwieTa, KOTOpBIH
pacrionaraeTcst Ha caiire http//exam.tpu.ru B paszgene «MeponpusiTHsSs», U MOXET OBITh BBITONHEH KaXKIbIM
CTYZIEHTOM HEOrpaHUUE€HHOE YHUCJIO pas.

Hns cmyoenmos, ne npoweowux PT 6 nepuoo nposedenus mecmupoganus no y8axdCumenbHou npuyune,
npeoyCcMompeHa 603MOICHOCHb MECMUPOBAHUS 68 Pe3EPEHbILL 0eHb, KOMOPblll HAZHAYAEMCs CPA3y NOcle KOHgepeHy-
Hedenu.

Ilpu pe3yrvmame pybescnoeo mecmuposanus 6 6an106 u meree, 06YUAIOUWUMC NPEOOCMABNIACMCA 8 NePUOO
meKyujetl npoMelCymoyHo U ammecmayuu 803MO*CHOCHb nosmopHo npoumu PT 6 pezepsnvlii Oenb, coenacoeanHbiil
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O e HouHbIE MEPONPUAT U Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKue YKa3aHusi

¢ bropo pacnucanuu TIY.

DK3aMeH. DK3aMeH OCYIIECTBIISETCS B COOTBETCTBUU € [los10%kEHNEM O TPOBEACHNH TEKYIIIETO KOHTPOJIS U
npomexyrounon arrecranuu TIIY Ha sk3amene cTyaeHTY BBIAAOTCS OMIeThI, BKIIOYAIOIIUE TEOPETHIECKUE
BOMPOCHI 1 NMpaKTHIeCKHe 3aaanus. [IpenonasaTens, mpoBepyB padoTy, B X0J€ YCTHOIH Oecebl CO CTYJEHTOM MOXKET
3aJ]aBaTh BONPOCHI 110 CAMOMY OWIETY, @ TAKKE JONOJHATEIbHBIE BOTPOCHI TI0 TEOPUX U NPAaKTUKE. B urore ctyneHr
HaOMpaeT UTOroBbIi OaJll 3a SK3aMeH, MakcuMalbHO 20 6amoB. OLeHKa 3a AUCIMITIMHY (OpMUPYETCs KaK HTOroBas
3a paboTy B CEMECTpEe ¥ DK3aMEH B COOTBETCTBHE C MPUHATON MIKAJION OICHABAHUS.

CryneHTsl, He CAAaBIIME 3K3aMEH B CECCHOHHBIN TIEPHO, MOTYT NIepeCcaTh €T0 B IEPHUOIbI JIMKBUIALIH
3aJ]0JDKEHHOCTEH B COOTBETCTBUE C AEHCTBYIOIIEH MPOLIe TYPOl.

B cootBerctBuu ¢ mpukazamu ot 25.07.2018 1. Ne58/on OO yrBepkIeHHH U BBEICHUH B JICHCTBUE
«CucTemMbl OLICHUBaHUSI pE3yJbTaTOB 00y4eHUs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» u Ne59/ox
OO0 yTBep>KACHUHU U BBEJCHUH B JIeiicTBHE HOBOM penakunu «Iloy10’keHust 0 MPOBEICHUH TEKYILIETO
KOHTPOJISI ¥ TPOMEKYTOUHOH artectaunu B TITY» sk3ameH 1o ¢pu3uke MpOBOAUTCS B YCTHOM (opme.
CtyneHTy BbIIaeTCs 9K3aMEHallMOHHBIN OUIIET, coAep KAl TEOPETHUECKUE BOIIPOCH], KAUECTBEHHBIE U
KOJIMYECTBEHHBIE 3aauu. Kaxplii BOmpoc OmiieTa OlleHHBAaThCs 6amiom (Bcero mo owiery 20 6aoB).
DK3aMeH MPOXOJUT B YCTHOU (opMme.

CornacHo HIKajibl OLIEHUBAHMS PE3YIbTaTOB

18-20 GayoB (OTJII/I‘-IHO) - BCECTOPOHHME 3HaHMS, OTIMYHbIE YMEHHSA U BJIAJICHUE ONBITOM NPAKTUYECKOH AEATEIbHOCTH,
HEOOXOAMMBIE PE3yNbTaThl 00ydeHUs c(hOpPMHUPOBAHEI;

14-17 6amnoB (XopomIo) - JOCTATOYHO IIOJHOE IIOHMMAaHKE ITPeIMETa, XOPOIINe 3HAHHUA, YMEHHS U OIBIT MIPaKTHIeCKOH
JIeATeFHOCTH, HEOOXOAMMBIE Pe3yNbTaThl 00y4eHus c(hOpPMUPOBAHEL;

11-13 6annos (y,HOBJIeTBOpI/ITeJ'IBHO) - IIpueMJjieMO€ IIOHMMaHue MpEeIMETa, YIOBICTBOPUTEIbHbIEC 3HAHUS, YMEHUSA U
OTIBIT NPAKTHYECKON IESTeIbHOCTH, HEOOX0OUMBIE Pe3yNIbTaThl 00y4eHUs CHOPMHUPOBAHBL;

0-10 6anmnoB (HEYAOBIETBOPUTEIBHO) - pesy IbTaThl 00yueHHs He COOTBETCTBYOT MUHUM JILHO J0CTATOYHBIM
TpeOOBaHUSM.

Pe3ynbTaThl MpOMEXyTOYHOW aTTecTanuu O(GOPMIISIIOTCS BEJOMOCTHIO M BHOCSTCS B 3aUETHYIO KHHIKKY

oOyJaromerocs.




