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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 HHS Kon
npakruka, F'HA)

Bﬂa,ueeT ONBITOM MNPHUMCHCHHA 3aKOHOB
Crocoben €CTECTBEHHBIX HAayK M MaTeMaTHYECKUX
OCy HICCTBJIATE IOUCK, YK(¥)-1.1B1 METOJIOB M MOJEJEH Uil PEMICHHS 3a/1a4
KPUTMYECKHH aHallu3 U Amnanusupyer 3anady, TCOPETUYECCKOTO M IIPHMKJIAJHOTO XapaKrepa
YK(VY)-1 CHHTE3 HH(Op MaLiy, N.YK(Y)-1.1 BBIACISIS e¢ Oa30BbIC VK(Y)-1.1V1 VMeer pewmiats 3aJa4l TEOPETUUECKOTO U

MNP UIMEHATH CUCTEMHBIN COCTaBJISIFOLIHE ... ) NPUKIIAHOTO XapaKrepa
HOAXOJ, AJIs P eLIECHUS 3HAaeT 3aKOHBl €CTECTBCHHBIX HAyK M
IOCTABJICHHBIX 3234 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, TEOPETHIECKOT O MCCIIeJOBaHUsA u
TIoCobCH JuHeitHO# anreGpEL, MO ICSIP O BaHUSI PU3NUECKAX M X UMHIECKIX
HCMOJIb30BaTh b ep SHIHMATBHOTO 1 HpOIECCOB M SBIEHUH, a Takke, i
OTIK(Y)-1 TIOJIO’KEHUS, 3aKOHBI U MHTErpATHHOrO pereHus mpodhecCHOHANBHBIX 33189

METO/Ibl €CTECTBEHHBIX LOTTK(Y)-1.1 HCUHCHCHISL. DSLIOB Vmeer pewmarb 0OBIKHOBEHHBIE
HAY K ¥ MATEMATHKH . 1. b SHH;/I aFJ’I LIIIH) I;{ WLOTK(Y)-1.1Y3 mddepeHnnanbHble  YpaBHEHHS U HX
CHCTEMBI, HIPUMEHATH ammapar

JUISL P eTIIeHMS 33189
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 pa3jeia AUCHHILIHHBI MeToabl 0le HHBAHUS
Konx HauMe HoOBaHHe 10 CTHIKE HUSI (oie HOUHBIE
KOHT POJI Upye Mo Me ponpHsITHs)
KOMIIE T € HIHH
(WJIM ee YacTH)
Pl | Braneer VLYR(Y)-1.I 1. O6ikHOBeHHBIE M depeHIManbHble ypaBHEHHS Koutpossras paGora

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

WL.OIIK(Y)-1.1.

MEPBOTO MOPSIIKA
2. OObIkHOBEHHBIE U} (epeHInaIbHbIE YPaBHEHHS Tectnpopanue —
BBICHIMX MOPSIAKOB 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. IIpeo6pasoanue Jlammaca. OnepannoOHHBIR METOJ
pemeHust ) epeHuaIbHbIX yPaBHEHHH

koHTpoJb ITOKO

PH2 | Ymeer MYK(Y)-1.1 1. O6rixkHOBeHHBIE M1 EpeHINaNbHBIE yPABHEHUS KonTtposbnas pabota
OTNpeseNiaTh THI, HAXOOUTh O0OIlee M YacTHOE peIIeHHe H.OMK(Y)-1.1. IIEPBOTO [OPSIIKA nas.
i depeHIMaNbHBIX ~ ypaBHEHHM H  CHUCTeM  JIMHEHHBIX 2. OGbIKHOBEHHbIE i (epeHIHaTbHbIC YPABHCHHS TectupoBanue —
Jm¢ epeHIatbHBIX ypaBHEHUH c HOCTOSIHHBIMU BBICIINX TOPSIIKOB M CHCTEMbI OOBIKHOBEHHBIX HE3aBHCUMBIH
ko3 dunueHTaMu; HUCCIeIO0BaTh HA CXOJUMOCTh UYHCIOBBIC b depeHIHaTbHbIX YPaBHEHHI koHTposb LIOKO
psZbl; HAXOJWTh HHTEPBAIbl CXOJUMOCTH CTENEHHBIX PSJIOB; 3. YuclioBbie Pl
pasnarate (GyHKuMM B psg Tednmopa u Dypbe; BBHITOJHITH 4. DyHKIMOHATBHBIE PSIIBL.
JefcTBUSI € KOMIUIGKCHBIMM — 4YHCIAMHM M (YHKUHUIMHU; 5. Psger Dypbe
JuddepeHIupoBaTh U MHTETPUPOBATh (QYHKIMH KOMIUIEKCHOTO 7. Pael B KOMIUIEKCHOH OBIACTH.
HepeMeHHOro; pasnarate GpyHkuuu B psp Jlopana; mpuMeHsTh 8. Teopusi BBIYETOB U & IIPHIOKEHNS
TCOPHIO  BRIYCTOB U1  HAXOKACHHA HMHICTPAJIOB, HaXOIUTh 9. IIpeo6pasosanue Jlannaca. OnepannoHHBIA METOT
M300pa)keHHe 110 OPUTHHAIY U OPUTHHAI 110 U300paXkeHHIO; pewenns i pepeHHaIbHbIX yPaBHeHHH
pemats 3amauy Komm mist muddepeHIUanbHbIX YpaBHEHUH U
CHCTEM C IIOMOIIBIO ONEPALIMOHHOTO NCUUCICHHS
PI[3 | 3uaer Egﬁ%&; } ) 1. O6bikHOBeHHbIE MU BEpeHIanbHBIE YPaBHEHHS KontpoubHas 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;
noHATHs psiga JlopaHa, OCOOBIX TOYEK, BBIYETOB; IOHSITHE
npeoOpasoBanus Jlamnaca 1 ero OCHOBHbBIE CBOWCTBA; OCHOBHBIE
MIPWIOKEHUS OTIEPALIMOHHOTO UCUUCIICHUS

MIEPBOTO MOPSAIKa

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

ud depeHnnanbHbIX YpaBHEHUH

3. YucnoBble pspl

4. OyHKIMOHATGHBIEC PSIIBL.

5. Pamsl @ypee

7. Pampl B KOMIUIEKCHOM 00IaCTH.

8. Teopus BEIUETOB U €€ MPUIOKEHHS

9. Ilpeo6pa3zoBanue Jlamnaca. OnepanoOHHBIH METO
pemeHust udepeHuaIbHbIX 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 00ydeHus: B ToMckoM monuTexHuueckoM yHuBepcutere (CucTema olleHUBaHUSA)» (B ACUCTBYIOIIEH pelaKIui).




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
3aJaHusl Tpa)]l/l].ll/IOHHOﬁ ole HKe Onpeue.ﬂe]me OLEHKH

90%-+100% «OTmaHO» OmmMyHOE MOHMMAaHUE NMpeaIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BJIAJICHUE OTIBITOM MPAaKTUYECKON JIeATeIbHOCTH,
HEOOX0IMMbIE Pe3yJbTaThl 00y4YeHHS C(HOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJioB, OJM3KMM K MAKCUMAaJIbHOMY

70% - 89% «Xopo1o» JlocTaTouHO MOJHOE MOHMMAaHUE MpeMEeTa, XOPOIINe 3HAHUS, YMEHUS U OIBIT MPAKTUUYECKON JIeSITeIbHOCTH, HEOOXOAMMBbIE Pe3yIbTaThl
00yueHus cOpMHUPOBAHBI, KAYECTBO HH OJHOTO M3 HUX HE OLICHEHO MUHHUMAaJbHBIM KOJUYCCTBOM OajuIoB

55% - 69% «Y IOBIL» [pueMyieMoe MOHUMaHUE MPEMETa, yAOBICTBOPUTEIbHBIC 3HAHHS, YMEHHUS H OTBIT MPAKTHICCKOH JCSATEILHOCTH, HEOOX0MMBbIE PE3yiIbTAThI
00y4YeHHuss ChOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX M3 HUX OIIEHEHO MHUHUMAJIbHBIM KOJMYECTBOM OasioB

0% - 54% «Heymosm» PesynbTaThl 00y4YeHUs HE COOTBETCTBYIOT MHHUMAIBHO JOCTATOYHBIM 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 MOHMMaHUE IpeMeTa, BCECTOPOHHUE 3HAHUS, OTINYHBIC YMEHHUS U BIAJICHUE OIBITOM IIPAKTHICCKON JEATCIHHOCTH,
HEOOXOAMMBIE PE3yJIbTaThl 00ydeHHUs chOPMUPOBAHBI, NX KAUECTBO OIICHEHO KOJIMYIECTBOM 0aJuIoB, OJIM3KHM K MAaKCHMaJILHOMY

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

55% - 69% 11 +13 «Y 10BILY [TpremaeMoe MOHUMaHKE IPeIMETa, yAOBICTBOPUTEIbHBIC 3HAHUS, YMEHUS U OTBIT IPAKTUIECKOH ACSTEIHHOCTH, HEOOX0MMEIE
pe3ysbTaTel 00y4eHns chOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OIIEHCHO MUHUMAJIbHBIM KOJMIECTBOM 0aioB

0% - 54% 0+10 «HeynoBmny PesynpTathl 00y4YeHUsI HE COOTBETCTBYIOT MHUHHUMAJIBHO IOCTATOUHBIM TpeOOBaHUSIM

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. OnpeaenuTtbTMN U HaliTK 06LWMe peLLeHNA AaHHbIX ypaBHEeHUNA:

1. (y+ yhx)dx— (x—xy)dy =0.

. 2x 2x2
2. Y+ 7 V= 5
1+x 1+x
2., 0X 2 x2
3. (xy"+—)dx+(x"y——)dy=0.
y2 y3

2. HaiiTh 4yacTHbIe pellleHUs] ypaBHe HU:

4. xy'—y=xtg(yj, y(1) =1.

X

5. ddx=02y—xe))dy, y(-1)=0.

KoHTponbHasa pabota no teme «AuddepeHumnanbHblie ypaBHEHUA BbiCLUEro NopaaKa u cuctembl [1Y»

I) OnpeaenuTtb TMN U HaTU 06 Me peLleHUA JaHHbIX YPaBHEHWIA:

1) y'=y'+x.

X

” ! e
2) Yy -2y +y=—.
X

II) Peumare 3apauy Komm:

D w'+(y)=0. yO=LyD=L




O e HOYHbIE
Me PONPHSATHsi

HPMMBPLI THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

2) y'—y'=e"+2x. y(0)=1y'(0)=1.
dx y
=)
3) iyf_ ] x(0) =15 y(0) = —1.
dt
YucaoBbie H G YHKINOHAJIBbHBIE PAABI
I. HccnenoBarh Ha CXOIMMOCTD PSIBI:
o0 1 © +1)? Z nl(n+1)!
S B M CES IR e
mmin+1—cos” na =(n+2)°3" o (2n)!
o0 _ n o0 _ n 4
42( n-1 j , 52%
=i\ 3n+2 o ono+5
II. Haiit naTEpBanI CXOMUMOCTH Psijia, UCCIAEA0BATh PSl HAa KOHIIAX HHTEpPBaJa:
n 2n o 2n
) Z(OI) ) 23 (n+3)%
n=1 (x+5)
III. Paznoxuts B psig Teitnopa, B OKpECTHOCTH TOYKU Xg, PyHKIHIO f(X):
1) y=lnx, xy5=1. 2) y:xz-sin5x, xp=0
7 1
3) y= x5 =0, 4) y=-7— xp=-1.
1+ x—12x7 0 z/; 0




O e HOYHbIE

HPMMBPLI THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

Me PONPHSATHsi
Kontponbnas pabora Ne3 nmo teme « @ yHKIMH KOMILIEKCHOIO IepeMEHHOI0»
BAPHUAHT Nel
. 3/ . o
IV. a) Haitru Bce 3Hauenms koprs: ¥ —2 . Pe3ynbTaT BBIYKCIICHUI PEICTABUTH B anre0pandeckoii opme.
6) Ilpexncrasursb B anreGpanaeckoii popme: (—1— .
V. a) Haiiru xoodduumenr pacTskeHus U yroj MoBopoTa B TOYKE 7z, =1—i Ipu 0TOOpaXkeHun = z?
)
0) IIpoBepurh PYHKIMIO HA aHAJUTHUHOCTH: ® = (Z )” -7 .
VL Haifru amamurmaeckyro ¢ynkmmo f(2) =U +iV  no mssectnoii  pmeiicTBurenbHoi yacth M 3HadeHmio [ (Z,) :
Ux,y)=x"=3xy% f(0) =i,
2 o .
VIL Beruncymrs marerpan: |z~ Imzdz | rue L - orpesok npsmoii ot Toukn Z; =0 | noTouxu 2, =1-2i
L
dz .
VIIL. BBIYMCIIUTL HHTETPAT: J‘ﬁ ,rne L 1|Z - 21| =1.
12(z— 20)

Koumponvnasn paooma No3 no meme «Komnnexcuwle psaosl. Bortuemury
BAPUAHT Nel
<
(z—-1)(z° +2z-3)
x  cos(in) +°° (z+i+1)"

2. Haiitn u noctpouts 00JaCTH CXOAMMOCTH PSjA: Z

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

1. Paznoxuts QyHKIHIO f( < ) = B psn JlopaHa ¢ eHTpoM B () = Is KOJIbIIE | z—1 |> 4.

3. Boeruncimth CJICOAYOIUEC HHTCIpaJIbl.




O e HOYHbIE

HPMMBPLI THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

Me PONPHSATHsi
(0.0]
zdz exp(1/z)+1 cosmxdx
A) . 5, B dz _[ 7
Z Z
|z-2=4€ t€ |2[=2 o X +4x+5

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

1. Pemmts mubdepennuansHoe ypaBHeHne X' +3X = e , €CIn X(O) =0.
2. C nomomsio popmyisl [lroaMenst HAWTH pellIeHne ypaBHEHHS
x''=arctgt
YIOBIETBOPSIOIIEE HAYAIBHBIM YCIOBUASIM X(O) =x (O) =0,
xX+4y +2x =41 +1;
, H0)=y(0)=0.

3.  PemuTh cucTeMy ypaBHEHHI . 3
y+x—y= Et




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

W13,

TlprMep BapHaHTa UHAMBUIYAJILHEIX 3aJJaHUN.




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

JuddepeHunanceie YpagHEHUA W CHCTEMBI

1. Haiiru obiiue peiienus ypasHeHRl NepBOro Hopijika
)y L

1) y —== .
)y r sin(y/z)
2) o +ycosr = coszx.
3) yty==yy.

a
——

e Ty n dr

1) ~0.

T costy )
5) (32° 4 Bay?) dr + (6%y + ) dy = 0.
6) 2y +ay -2y =1

2. HaiiTin qacTHEe pelieHid YpaBHeHUH

1) 2+ 1dz =z ydy, y(1)=0.
2) (z—y)dr+(z+y)dy =10, yl)=1.
3) ay' — 2y = 2%, yil)=10.
4) y'tey=(l+z)e o, yl0) = 1.

3. Haiirun peutenns ypapsenuil suiciiero nopsixa

. (0] =10
1 2y = % — 1. 9 ot = o el ?:l"._ '
)2y =y JWW=ve oy =1
3) y" costz = 1. 4) y" +y =cosz.
5) o +1 _2+COSJ$ 6) N i 4 1
HETY cos® ¢ yraTyEre e
Ny +2 +y= (120 —10)e". 8)y" — 3y = 2sin 3z — cos Ju.

9" —dy" 4 5y — 2y = (16— 122)e%. 10) " + 3" + 29 =1 — 27,
1) 2t 4" + oy +y =0, 12) 2* 4" — 6y = 12Inx.

13) & + 2 + 5z = —8¢ ' sin2t, (0) =2, z(0) =6
14} & — 62 + 25z = 9sindl — 24 cos 4¢, (0} =12, z(0) = -2
4. HaiiTn pelieHns NUHeRHEIX cucTeM

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

G Ep & =6z 9
3) ¢ ‘;u 2y. 4)13 bz + 4y + 2t .
y=2r+y | g=—c+10y-1




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

YucaoBbie ¥ () YHKIHMOHATIbHbIE PSLIbI
1. UccnenoBars Ha CXOMUMOCTD 3HAKOIIOJIOKHUTEIEHBIC PAIBL:

N SPCL VP CHE R
a1 (5n* +1)-\n it 2n+7
© (n!)? © (n—lj” 1
3 4 L
) ngl 2" ) ngl n 5"

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

°° 3n—-2 © J5n? +3n—-1
D Y (-)'—= 2) Z(—l)"3—
n=1 2n n=1 Tn” +4

00 ne 2 o0
» e Oy Sy
n

n=1 : n=1




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

3. Hanru MHTepBaJlbl CXOOVIMOCTHM CTEIIEHHBIX PAIOB:

o 3f 0
DY IEZ gyr ) Y1y a2y

n=1 1 +1 n=1

4. Pasnoxwuts B psn Teitnopa mo crenenam (X — X)) GyHKuuu:

Dysg——— =2 2 y=(+ne, x=0
x“+4x+7
arctgx3 3
3) y=—3— X9 =0, 4) y=In(x+2)" xy=1.
S5x

5. Ucnons3ys pas3noskeHUe MOABIHTETPATbHON (D)yHKIIUU B CTEHIEHHOW DS, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

1/8 1
D [N1-x"dx 2) [sinx’ dx
0 0

KoMmniekcHbie yucaa 1 ¢ yHKIHA

1. Mans! uncna 7 = —2\/§ +2i, 7z, =2-06i

BeimonauTh neiictBus B anredpanveckon gopme:
|
D 3z+5z;, 2) z1-2p, 3) —.
22
2. lansl uncna Z; = 3\/§+ 3i, zp=—1+4i, z3=2-4i.

[locTpouTh 4YKClia Ha KOMILIEKCHOM IJIOCKOCTH W IEPEBECTH B TPUTOHOMETPUYECKYIO M IOKa3aTeJIbHYIO (GopMmy
3anucy. BBIMOTHUTE yKa3aHHBIE JEHCTBHS B MOKa3aTeNbHON (opMme, pe3yabTaThl IPEICTABUTh B alreOpanyeckor U B
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MoKa3aTeIbHOM dopme.

1) (Z2)6, 2) %/;’ 3) Z2-Z3 )

2+ 23
3. Maubr uncna 7y =—1—i, 7, =2+3i.

Beruncnuth 3HaUeHUS PYHKITUN:

1) Inzg, 2)e?2, 3)cosz,.

PesynbTarsl npeacraBuTh B anredbpandeckoit dopme.
4. OnipenenuTh U MOCTPOUTH Ha KOMIUJIEKCHOM TIJIOCKOCTH CEMENCTBA JIMHUM, 3a/IaHHBIX YPaBHEHUSIMU

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

5. HaiiTu MOzynb U apryMeHT Tpou3Boanoi gyaxuun W= f(Z) B Touke 7 = Zp:

f(@=+4)e™,  zo=1+i
6. BeruncianTh MHTETPATIBI:
dz
1) j =
(L)*/Z

, 20e L:{ |z|:\/§, Rez>0 };

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

7. BerauciuTh, HCIOJIB3Ys HHTETpaIbHyI0 Gopmyrry Komm:
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Me pPONPHAT Ust
5 1) |z|=0,5;
LT gz, 20e L {2) |z+1=1;
2 (z+1)°
(L) 3) |z]=2.

OnepanMoHHbIi MeTO
1. HaiiTu n3o0paxeHus CleayrommXx (QyHKIIUN:

eat _ebt
1) f(t)=cos™. 2) f(0)=
2. Haiiti opuruHaibl GyHKIMH 110 33JaHHBIM U300paKCHU M
1 2
1y F(P):f- 2) F(P):%'
(p+D)"(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¢Y,  x(0)=0, x'(0)=0.
4. Peumth ypaBHEHUS, UCTIONB3YS Gopmyny [roamens:
0, <1,
-2, 1<tL2,
x"+16x = x(0)=0, x'(0)=0.
1, 2<t<L3,
0, t>3,

5. HaiiTu peiieHue cucTeM onepalOHHBIM METOA0M:

3 x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y" y(0)=0. y'=x+2y  y0)=-1.
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Me pONPUATHA
TectupoBa | Bompochsr:
HHE — 1. JlaHbI KOMITJIEKCHBIE YHCIA
HE3aBUCUM 4 =1+2iu 2, = 3
13974 - —
KOHTPOJH (31mech z; M z, - KOMILICKCHO CONPSKEHHBIE YHCIIA)
[IOKO YCcTaHOBUTE COOTBETCTBUE
(PT5 u JIeficTBYE HAJ 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

—
7z, =2e*

Sr

—i—

,=Te °

a) [maBHOE 3HaueHNEe apryMeHTa Ipou3BeAeHUs < * <) PaBHO

Z
6) ['maBHOE 3HaYeHME APIyMEHTa OTHOLIEHUS —- PaBHO

<

(OT1BeTHI 1aTh B Ipajaycax)
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3.yCTaHOBI/ITe COOTBCTCTBHUC
OyHKIMA
1. 2exp| 1+i 5—”)
6
2. 2exp| 1+i 2?”)

3. 2ex l—iz]
PUT"%

4. 2exp 1+i%j

3Ha4YCHUE () YHKINU

1. e(1++/30)

2. ei—3)
3. e(3-i-1)
4. e(\3-i)
5.

4.

Haiitu koapuiiieHT pacTsmkeHHs U yrojl MOBOpOTa B Touke < = !

nipu otobpaxernn f (Z) = Z4 +Inz

HpH BBOZC SHAUCHNA k 3HAYCHUA KOpHGfI KBaApaTHBIX OKPYIVIATE IO

JCCATBIX.
3HaueHU yIiia IIOBOPOTAa BBOAUTH B I'paaycax

BBectu nBa umcia
k=
a =

S.

BbruuciuTh MHTETpain J (Rez+Jmz)dz (L)-
(L) npsAMasi JIMHHUA,

, THie
z,=0

COAWHAOIMAA TOYKHU u

2, =1+2i

BBecTn nBa umcia
X =




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

OTBeT nosIy4uTh B BUJIE KOMIUIEKCHOIO uucia X + 1)y

JlpoOHble 3HaUeHU s BBOAUTD B BUJIE HECOKPATUMOU IpoOH

419,-7/2

6.

BeraunciauTs wHTErpai, UCmonb3ys Gopmyiny Korm 1. —x/2

dZ 2. —-rxw

— 3. «w/2

o2 2 +4 4 —il2

‘ 5. <1/2
KOHTyp O6XOZII/ITC$I B ITOJIOKUTCJIbHOM HallpaBJICHUH.

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

>
|

m O QW

™
|
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VCTaHOBHUTE COOTBETCTBHE OPUTHHAIIOB U 2 4p
M300paKeHHit 1. F(p)= +—
p+t3 p +4
A f(t)=2¢"" +4cos2t 5 3
B. f(t)=3e" +4sin2t p+3 p -4
C. f(t)=2e"" +4sh2t 4 4
FO=267 +ds \ R =t
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
JleiiOnumna 1. ——
n=1 (37’1 + 2)
2 0 (_1)I’l+1 ‘n
C D ()
0 [ n+l .
3% Ehn
n=1 3n+2
0 [ n+l
4. > D
n=1 3n+2

10.
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f( )—; 1. f(x)zlx—lx2+lx3+...
Pa3noxuth QyHKIUIO X)= (14 x)(x=2) B sl 2 3 4
MakiopeHa. 2. f(x)=%+%x+§xz+%x3+...

11 3, 5,
X)=—+—Xx—1—XxX"+—x +...
3. [ TR

11.

Warepsan (1;3) sBisercs uHTEpBAIOM CXOIUMOCTH PAIOB

o0

1. D n(x—-2)"

n=l1

0 (X—Z)n

2. ).

n=l1 N

00 (x_3)n

12.Y cTaHoBUTE COOTBETCTBHE
hyHKIWST CYIIECTBEHHO 0C00ast TOUKa

eZ

(D)= =00

Z2(1 _ Z)2
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m(lﬂj
4 S

2 (z+40)

f(z)=sin ij

z+4i
1

f(2)=

z=-4i

et .
fa)= (2 +1)(z-1) 2=
z=1

z=4i
Z=-i

13

1

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

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

VYkaxute k03¢ QUIHEHTBI Pa3NoKeHHs 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
METOJIOM

| L 3 B ' o OTtBerT:
x'+3x'=e x(0)=0, x'(0)=-1

15.
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BBI6epI/ITe CXOHHHMﬁCﬂ pAA, UCIIOJIB3Ys MPU3HAK CPAaBHCHU L

0
1
1.
n=1 n+2
L 1

2 n§1%-\/n+2

© 1

3.y
nm1(n®+3)-Jn+2
© ]

4.

161/13 ypaBHCH[/]ﬁ BBICHICTO IIOPAIKA BbI6paTB YpaBHCHMA, OOITyCKAIOIIUC TIOHIDKCHHUE TOpsAAKa C MOMOLIbIO 3aMCHbI

y'=p(y) V'=p'yp

b YO =0

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

25y =
Y Y sin’5x

17. Yacruoe peuenre Y * HEOJTHOPOJHOr0 JIMHEMHOTO
YpaBHEHUA
y'-3y+2y =x-e*

UMEET BUN

1. y*=(Ax+B)-e*-x?
2. y¥*=(Ax+B)-e* -x
3. y¥=(Ax+B)-e>* - x?
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4. yt=Ax-e*

DK3aMeH

p—

[TpuMepsl 3a1aHnii HA YK3aMEH

3adeTHblil (DK3aMeHANIMOHHBIN) Omiaer 1

Cemectp 3

Crenennbie psaasl. Teopema AGenst. HaxoxxieHne nHTEpBaia CXOIMMOCTH CTENEHHOTO Psijia.

Hpeo6pa30BaHHe Jlamnaca. OpI/IFPIHaJILI u 1/1306pa>1<eH1/I51. OCHOBHBIC CBOMCTBA OIICpallMOHHOI0 METO1a

Penmts 3amauy Komm y'— Y gyt , y()=1
X

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

Peumts ypaBHEeHUE

1
2n+5)InQ2n+5)

0 971

OmnpenenuTs HHTEPBAJ CXOAUMOCTH (PYHKIIHOHAILHOTO Psia Z (=D"

o0
HccnenoBarh Ha CXOAMMOCTD YHCIIOBOH Pl > (="

n=1

o 5=

Pasnoxuts B psit Jlopana dynxmmo  f(2) = (z—3)"e " z

0 CTENEeHsIM
Beruucnute ln(—\/g + i)2

Haiitn ko9(QUUMEHT pacTsDKEHMSI IUIOCKOCTH Z=X-+1Iy B TOu4ke Z,=2i—3 npu

f()=Ti+2)ln(2z)

OTOOpaXKeHUU
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. . 2z+3i
8. HaiiTi yrosi moBopoTa IJIOCKOCTH 7 = X + [y B TOYKE Z; = 1 mpu orobpaxenun f(z)= —4
1Z+

9. WM3obpa3uth 00s1acTh, 3aJJaHHYI0 HEPABEHCTBAMU
|z—il<3, |z+1]21, Sz/6<argz<57/4.
iz

e
10. BBIYMCINTH MHTETPAT m —dz
+ 1)
|z+2|=1,5 (Z

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(depeHIMaNIbHbIe YpaBHEHUS NIEPBOro MOpsi/IKa HA3BIBAIOTCS YPABHEHWSIMU C Pa3/IeIEHHBIMU U C
pazzesstommmucs nepeMenHsiMu? Kak onu peratorcs?

e Kakue oObIKHOBeHHbIE IH(depeHIMaNbHbIe YpaBHEHMsI MEpBOro TMOpsAKa HA3bIBAIOTCSA ofHOpoxHbIMH? Kak oHu
pemaroTcs?

o Kakue oObIKHOBeHHbIE nH({epeHIMaIbHbIe YpaBHEHHS TIEPBOTO MOPSIKA HA3BIBAIOTCS JMHEHHBIMU? [lepeuncimre MeTobI
pereHus

e Kak pemaercst ypasaenue bepaysmu?

e Kakue oObIKHOBeHHbIE Ju(pdepeHIraIbHble ypaBHEHHMS IIEPBOrO TOpsAJKa HA3bIBAIOTCS YPABHEHMSIMU B  TIOJNHBIX
nuppepenimanax? Kak onn pematorcs?

e Yro Takoe 3amaya Komm amsi oOBIKHOBEHHBIX AHM(depeHIMaNTbHBIX ypaBHeHHH Bbicmmx mnopsinkoB? Korma ona mmeer
€JIMHCTBEHHOE PeIlcHNE?

e [lepeuuciaure OCHOBHBIE THIBI OOBIKHOBEHHBIX JUMPEepeHIMAIbHBIX YpPaBHEHWH BBICHIMX TOPSIKOB, JOIMYCKAIOMINX
MIOHIDKEHHE TOpsI/IKA.

e Jlaiire ompexaenieHHe JHMHEHHOTO Au(depeHIManbHple ypaBHEHUS n - ro mopsiika. llepedwciire OCHOBHBIE CBOMCTBA
YACTHBIX PEILECHUI OJJHOPOIHOTO YpaBHEHHUS.

o Cdopmynupyiire TeopeMbl O BPOHCKHAHE.
Chopmymmupyiire TeopeMy O CTPYKTYpe OOIIETO PEeIIeHNs] HEOAHOPOTHOTO JIMHEHHOTO TH(depEeHIMANTLHBIC YpaBHEHUS

e B uyem cocrour metox Jlarpamka OTBICKAHMS YACTHOTO PEIICHWS HEOIHOPOIHOIO JIMHEHHOro auddepeHIpaisHbIe
ypaBHEHUS?

e (Cxema nocTpoeHws (yHIaMEHTAJIbHOM CHCTEMBl PEILEHHI OJIHOPOIHOIO JIMHEMHOro AuddepeHIMatbHble YpaBHEHHS C
MOCTOSTHHBIMU KO3(HIeHTaM 1
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[Tepeunciure MeETONBI OTBICKAHHMSI YAaCTHBIX PELICHHWH HEOJIHOPOIHOTO JIMHEWHOTro muddepeHImaIbHble YpaBHECHUS C
TOCTOSTHHBIMU KO3(huIieHTaM 1
Maiire  ompeneneHre  HOPMAJbHOW CHCTEMBI  OOBIKHOBEHHBIX —AH(P(EpeHIMANTBHBIX YpaBHEHMH N-TO  TOPSJIKA.
Chopmymupyiire 3anauy Komm J1j1st TakoW CHCTEMBI.
W3noxure METOAbl MCKITFOYCHHS M XapaKTEPUCTHYECKOTO YpaBHEHHUs OTBICKaHHMS OOILNETO PEUICHUS CHCTEMbI
JIMHEHHBIX OTHOPOJHBIX YPAaBHEHHII C MOCTOSHHBIMU KOA(PHUIICHTaMH.

Yucaossle H pyHKIUOHAIBLHBIE PpAABL. Paabl @ypbe
[TonsiTne yncnoBoro psana, ero cymMmmMbl. HeoOXoanmblii Mpu3HAK CXOIUMOCTH.
CBolicTBa CXOIAIIMXCS PATOB.
CpaBHHUTENBHBIN MPU3HAK CXOAMMOCTHU 3HAKOTIONOKUTEIbHBIX PAIOB. DTAJOHHBIE PSIbI.
[pmuak [d'amambepa. J{ns kakux BUIOB YHCIOBBIX PAIOB OH 3(peKTuBeH?
Panukanpaenii npm3Hak Komm. [[is kakux BUIOB YHCIIOBBIX PSIOB OH MPUMEHICTCS?
Nurerpanpueiii npmsHak Komm-Maknopena. B kakux ciydasx ero cienyeT NpuMeHsITh?
[pmnak JlelOHMIIa CXOAMMOCTH 3HAKOUEPENYIONMXCS psAaoB. Kak mpoBoaMTCS OIEHKa CyMMBI M OCTaTKa TaKOro psjaa’?
[TonsiTHe aOCOMIOTHON U YCIIOBHOM CXOUMOCTH.
[lonsiTe (yHKIMOHATBLHOTO Psila W 00NacTh ero cxoguMocTH. PaBHomepHass m abcomoTHast cxogmmocTh? CBoicTBa
PaBHOMEPHO U a0COIOTHO CXOISIINXCS PSIOB.
[NonsaTre crenennoro psina. Teopema Abens.
WHrepBan u paaryc CXOIUMOCTHU CTETIEHHOTO psifa. CriocoObl HAXOXKIEHUSI HHTEPBAJIOB CXOIUMOCTH.
Psanwr Teitmopa n MakmnopeHa anst fjaHHoM QyHKimm. Y ciioBus pasnoxenns QyHkimm B psia Teiiopa. Cxema MOCTpOCHHs
psina Teiinopa (MakopeHa).
Psgpr Maknopena Ayl HEKOTOPBIX JJI€MEHTApHBIX (YHKIMI, HHTEpBaJbl WX CXOIWMOCTH. VIcTonp30BaHME TOTOBBIX
Pas3IoKSHUI IS TIONMYYCHUS pasfiokeHust B psa Makiopena Oomnee ClokHBIX (yHKIWA. [IprMeHEeHHe CTETICHHBIX PSIIOB B
NPUOJIIDKEHHBIX BBIYUCIICHUSIX.
[Tonsitwe TpuroHometpraeckoro psaa. @opmynsl ypre s HaxoxaeHUs: Kod(duimeHToB psaa (QyHKIWs neprogudecKast

Y 3aJlaHHAsI Ha MHTEpBae [—TE; TE] ).

Teopema Jlupuxiie 00 YCIOBHSX pasiokeHus QyHKIMH B psg Dypbe.
@opmynbl Dypbe 11 YETHBIX U HEUETHBIX (DYHKLIMI.

®opmyisr Dypbe 1711 Ciydas pasIoxkeHns (yHKIFH, 3a1aHHON B mpomsBonsHOM maTepsane [—I;[].
Pasnoxxenue B psig @ypbe HeTIepUOINY SCKHX (hYHKITUA.

Kommnue kcaplie uncna u pynknuu. Teopust BbI4eTOB
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ITonATHE KOMIUIEKCHOI'O YMCJIa, €r0 JESHCTBUTEIHbHOM 1 MHUMOM YacTH.

AnreOpanueckas ¢opMa 3ammcu KOMIDIEKCHOTO yucia. Kakue KOMIUIEKCHbIE YHMCia HAa3bIBAIOTCSI PABHBIMH, KOMIUIEKCHO -
COTPSKEHHBIMU?

ApudmeTnaeckue IeHCTBYS HaJl KOMITIEKCHBIMHU YHCJIAMH, 3aTIMCAaHHBIMHU B aJIre¢Opandeckoit hopme.

I'eomerpuueckoe IpeACTaBICHUE KOMIUIEKCHOTO 4YHCJa, KOMIUIEKCHAs IUIOCKOCTb. Moy M apryMEeHT KOMIUIEKCHOIO
YyHUcHa.

TpuHOHOMETpHYECKass W TIOKa3aTelbHas (opMa 3amucy KOMIUDIGKCHBIX uwmces. llepexom w3 omHOW (opMBI 3ammcu
KOMIUIEKCHOTO YHCJa K JIPYTrOM.

Bo3BeaeHue B cTeneHb U U3BJIeUEHUE KOPHS M3 KoMIuieKkcHoro uncia. Gopmyssr Myaspa.

[NonsaTre yHKIMM KOMIDIEKCHOTO mepemeHHoro. [Ipeaen u HenmpepeIBHOCTH (PYHKIWN.

[TokazarenpHasi, norapudpmMmdeckas, TPUTOHOMETPUIECKUE, TUIIEPOOIMIECKUE W 00paTHBIE TPHTOHOMETPHIECKHE (PYHKIMN
KOMIUIEKCHOTO TIEPEMEHHOTO.

JuddepenimpoBanme (QyHKIMM KOMITIEKCHOTO mepeMenHoro. Y ciosust Komm-Pumana.

Conpsi’KeHHbIC TAPMOHUYESCKHUE (DYHKIH.

[TonsiTne aHamuTH4eckol (YHKIMM KOMIUIEKCHOrO TepeMeHHoro B obmactu. HeoOxomuMble M JIOCTATOUYHBIE YCIIOBHS
AHAJIMTUIHOCTH.

I'eoMeTpudecKuii CMBICT MOYJIS ¥ apryMEHTa NPOM3BOJTHOM (PYHKITMM KOMIUIEKCHOTO TepeMEHHOTO.

[MonsiTre MHTETpaNa OT QYHKIMHA KOMIDICKCHOIO MEePEeMEHHOTO U €T0 OCHOBHBIC CBOMCTBA. BhIUHCIICHHE HHTETPAJIOB.
Unrerpanpnas Teopema Komm. MaTterpanshas Gopmyna Ko u ee crnieacTBus.

YucnoBble M (PyHKIMOHAJIBHBIE PSABI C KOMIUIEKCHBIMH YJICHAMH.

Crenennple psnbl. Teopema AGens. Psn Teiinopa. Teopema 0 pa3nokeHIM aHATMTHIECKON (DyHKIM B psi Teitmopa.

Psaner Jlopana, ompenenchue. Teopema JlopaHa o pa3joKCHHM aHAJIMTHICCKOM (YHKIMM B KoOJble B psan. llomsTue
AHAJIMTUYIECKOrO IPOJIOJDKEHUS.

Ocobble TOUKM W UX Knaccupukaips. Beraer QyHKImM B M30IMpOBaHHON 0C000# Touke. DOpMysbl Uil BBIYUCICHUS
BBIUETOB.

OcHoBHas TeopeMa O BhIYETAX.

IIprMmeHeHre BBIYETOB K BBIUNCIICHHIO ONpPEEIEHHBIX HHTETPAJIOB

OmnepanuoHHbIA METO/L
Matire ompenenenue mnpeoOpazoBamms Jlammaca. Kakas QyHKIMSIT MOXET CHOyXuTh opurmHajgoM? UYUTo Ha3bIBaeTCH
mobpaxenreM (yHKimm 1o Jlamaccy?
3anummre TabnMIly M300paKeHNH HAMOOJIEe YaCcTO UCTIONB3yEMbIX AIIEMEHTAPHBIX (DYHKIIHI.
ChopMmymupyiiTe W 3anmIiiTe CBOWCTBO JIMHEHHOCTH. Kak OHO MCTIONB3YEeTCS i HAXOXKACHUS W300pasKeHHS 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?

ChopMmymupyiiTe W 3alMIIUTe CBOWCTBA WHTETPUPOBAaHMS W300paKeHMss M opuruHaia. Kak OHM HCTIONB3YIOTCS IS
HaXOXKICHUS M300paKeHHs TI0 OPUTMHATY M Ha000poT?

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

Jaiire nonsitre cBepTkH QyHkimid. Kak 3amickiBaetcst m3obparkenue cBepTku? Kak MOXKHO HCTIONB30BaTh (POPMYITy CBEPTKH
JUTSL. HAXOXKJEHUS M300payKeHMSI 110 OPUrMHAILY M Ha000poT?

Nznoxure cxeMy HAXOXKICHUS YACTHOTO PEICHMS JIMHEMHBIX IHU((EepEeHIMANIBHBIX YpaBHEHUN ONEPALMOHHBIM METOJIOM.
W3noxkure cxeMy HaxOXJEHHS 4YacTHOIO PEIleHUsS CHUCTEM JIMHEHHBbIX Au(depeHIMaIbHbIX YpaBHEHHUH ONepalOHHbIM
METOJIOM.

3ammmmre U nosicaute Gopmyity Jroamerts.

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

S. MeTtoauyeckue yKasaHus 10 Npoueaype oueHUBAHUSA

O e HOYHbIE M e PONPUSITHSI

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

1.

KontponbHas padora

B cemecTpe CTyACHTHI BBINONHAIOT 5 KOHTPONBHBIX pabOT, COAEpKaHWEe KOTOPHIX OXBAaTHIBAET BCE pa3eiibl
nucivimeEbl.  Kaxnmomy CTyneHry BblgaeTcsi cBod BapwaHT. KOHTponbHBIE paOOThl MPOBOASITCA B Yachl
NPAaKTUYECKUX 3aHATHH. 3a Ka)KAYyH KOHTPOJbHYIO paboTy MaKCHMallbHbIN Oajl ompejelsieTcsl B COOTBETCTBHE C
PEUTHHI-IUIAHOM JIMCLMIUIMHBI.

KpuTtepun oneHku 3a1aHus:

banbl 32 KOHTPOJIBHYIO paboTy MOMYYar0TCsl YMHOKEHHEM MaKCHMaJIbHOTO 0asuia, MpeyCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JOJIF0 BEPHO BBITIOJIHEHHBIX 3a]1aHUIL

B cemectpe crynents! Bemonusitor 5 /13 mo Bcem pa3aenaM MporpaMMbl IUCIMIUIMEBL. Y KaXIOro CTY/ICHTa B
rpyme cBoii BapuaHT /I3, HoMep BapruaHTa COOTBETCTBYET HMOPSIAKOBOMY HOMEPY CTY[EHTA B CIMCOYHOM COCTaBe

TPy
N/13 pazMerieHsl B 3IEKTPOHHOM KypCe M0 THUCIMILTHHE.

Perrenre kaxmoro 3aj1anvs JODKHO OBITH TIOAPOOHBIM, C BKITFOUEHHEM MIPOMEIKYTOUHBIX PacdETOB, paCCYKIACHHUM,
NOSICHEHHH, C yKa3aHHEM HCTIONB30BAHHBIX METOMO0B M (popMyst. 3aJaHUE BBICBIIACTCS OTACTBHBIM (paiiiiom,
ykaspiBaercss ®UO, rpynna.




O e HOYHBbIE Me PONPUAT U

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

Kputepuun onennBanust
3ajaHue CYUTACTCS 3aUTCHHBIM, €CJIM BBITIOJIHEHO O0J1ee MOJIOBUHBI 33 JaHUN
Ecii 3ananue He 3a4TeHO, pab0Ta BO3BpalaeTCs CTYAECHTY Ha JOpaOOTKY.

CryneHTsl MOI'YT HCIIPAaBIISITh HEBEPHO PELLECHHBIE 3a/1aHus U C1aBaTh Ha IIOBTOPHYIO NpoBepKy. Ilpenonasarens
MOXET Y4€CTh UCTIPABJICHHS M J0OABUTH OAJUIBI K MPEABITYLINM

TectupoBaHue — HE3aBUCUMBIA
koHTpousb LIOKO

B cemectpe ctynentsl mpoxonsar nBa pybOexHbix TectupoBaHus (PTS5 u PT6) Bo Bpemsi koHbepeHI-Heqenn B
cepellMHe M KOHLE TEKYIIero CeMecTpa COrJlacHo pacmmcaHmo. PyGexxnoe TectupoBanue (PT) mpoBomurcs B
KOMIIbIOTEpHOH (hopme B on-line pexxume. IIponomkurensHocTh TecTupoBanusi — 90 Munyt 6e3 mepepbiBa. OTCUET
BPEMEHM HAYMHAETCA C MOMEHTa BXofa cTyldeHra B TecT. MHCTpyKTax, NpeAIeCTBYIOMMIA TECTHPOBAHUIO, HE
BXOJIMT B yKa3aHHOE BpeMsi. CTyIeHT MOXKET 3aKOHYUTh BhITNOIHEHHE TecTa 40 UCTeUeHHs] OTBEIEHHOIO BPEMCHH.
PT naneneno Ha He3aBUCHMYIO OOBEKTMBHYIO OLCHKY 3HAHHM, YMEHWHA M BJAJCHHI, MOJYYEHHBIX CTYACHTAMH 32
OIPE/IEJICHHBIH MPOMEXKYTOK 00yUYeHUs.

Kaxxapiii Bapuant Ounera MoaeMpyeTcsl KOMILIOTEPOM T0 3aJaHHBIM pa3jeniaM XUMUH U copepxur 20 3a/1anvil.
CTyneHTsl BHOCAT OTBETHl B KOMIILIOTEp, HO BCE PEIICHHMS M TOSACHEHWs MpoBOAST Ha Oymare. [lo oxoHuanmm
TECTHPOBAHMS TIPETIOAABATEIIO BBIJACTCS MATpPHIA OTBETOB M CYMMAapHbIi peiitmHr 3a TecT. OOCyxmeHue
pe3yJIbTaTOB TECTUPOBAHMUS IIPOBOIUTCS HA KOHCYJIbTALIMIL

KpnTeplm OIICHKHU OAHOI'0O 3aJaHHA:

3a Ka)K/10€ MPaBIILHO BBITIOJHEHHOE 3aJlaHUe BBICTABIsIETCs 1 TeCTOBBIN Oau;
3a HETPaBIILHO BBINOJIHEHHOE WIM HEBBITIOJHEHHOE 3ajaHue BbicTaBisieTcs () 6amios;

e I 3a/laHUil ¢ BBIOOPOM HECKOJBKHX NMpPaBWIbHBIX OTBETOB, 3aJJaHUI HA COOTBETCTBHE M YCTAHOBJICHHE
NOCJIE10BATEIBHOCTH MPEAYCMOTPEHO YACTUIHOE OLICHUBAHHUE.

MakcrManbHbIN CyMMapHbIi TecTOBBIN 0ai 3a kaxaoe PT coctaBmseT 15 6asmos.

3a 2 wepemun no PT cTydneHTBl MOryT O3HAKOMMICSI C J€MOHCTPAIMOHHBIM BapHaHTOM OwieTa, KOTOpbIH
pacrionaraeTcst Ha caiire http//exam.tpu.ru B paszgene «MeponpusTHs», U MOXKET OBITh BBINONHEH KaXIbIM
CTYZIEHTOM HEOrpaHUUE€HHOE YHUCJIO pas.

Hns cmyoenmos, ne npoweowux PT 6 nepuoo nposedenus mecmupoganus no y8axdCumenbHou npuyune,
npeoyCcMompeHa 603MOACHOCHb MECMUPOBAHUS 8 Pe3EPEHbILL 0eHb, KOMOPbllli HAZHAYAEMCs CPA3Y NOCTe KOH@Pep eHy-
Hedenu.

Ilpu pe3yrvmame pybesicno2o mecmuposanus 6 6an106 u menee, 06YUAIOUWUMC NPEOOCMABNIACMCA 8 NePUOO
meKyujetl npoMelCymoyHo U ammecmayuu 803MO*CHOCMb nosmopHo npovumu PT 6 pezepénwiti denwb, coenacosantblil



http://exam.tpu.ru/

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 OWIETHI, BKIIOYAIOIIUE TEOPETHIECKUE
BOMPOCHI U NMpaKTHIECKHe 3aaanus. [IpenonaBaTeis, mpoBeprB paboTy, B XOA€ YCTHOH Oecebl CO CTYAEHTOM MOXKET
3aJ]aBaTh BONPOCHI 110 CAMOMY OWIETY, & TAKKE JOTOIHATEIIbHBIE BOTPOCHI TI0 TEOPUX U MPAaKTUKE. B urore cryneHr
HaOMpaeT UTOroBbIi OaJll 3a SK3aMeH, MakcuMalbHO 20 6amoB. OLeHKa 3a AUCIMITIMHY (OpMUPYETCs KaK HTOroBas
3a paboTy B CEMECTpe ¥ DK3aMEH B COOTBETCTBHUE C TIPUHSITOMN KON OLCHUBAHMS.

CryneHTsl, He CAAaBIIME 3K3aMEH B CECCHOHHBIN MEepHOA, MOTYT NepecaaTh €ro B IEPUO/Ibl JMKBUAAIN
3aJ]0JKEHHOCTEH B COOTBETCTBYE C AEHCTBYIOIIEH MPOLIe Ty POl

B cootBerctBuu ¢ mpukazamu ot 25.07.2018 r. Ne58/ox OO yrBepkIeHUU U BBEACHUH B JICHCTBHE
«CucTemMbl OLICHUBAHUSI pE3yJIbTATOB 00y4eHUs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» U Ne59/01
OO0 yTBep>KAEHUHU U BBEJCHUH B JIeiCTBHE HOBOM penakunu «Iloy10’keHust 0 MPOBEICHUH TEKYILIETO
KOHTPOJISI ¥ TPOMEKYTOYHOM artecTannu B TITY» 3Kk3ameH 1o ¢pu3uke MpoBOJUTCS B YCTHOU (hopMe.
CtyneHTy BblIaeTcs 9K3aMEHallMOHHBINA OUIIET, coAep KAl TEOPETHIECKUE BOIIPOCHI, KAYECTBEHHBIE U
KOJIMYECTBEHHBIE 3aauu. Kaxplii BOmpoc OmiieTa OlleHrBaThCs 6amiom (Bcero mo owtery 20 6aos).
DK3aMeH TPOXOJUT B YCTHOU (opme.

CornacHo 1IKajibl OLICHUBAHMSA PE3YJIbTATOB

18-20 GayoB (OTJII/I‘-IHO) - BCECTOPOHHME 3HAHMS, OTIMYHbIE YMEHHUSA U BIAJECHUE OIBITOM IPAKTUUECKOU AEATEIBHOCTH,
HEOOXOAMMBIE PE3yNbTaThl 00ydeHUs c(hOPMHUPOBAHEI;

14-17 6annoB (XOpoIIo) - JOCTATOYHO IOJHOE MOHUMAHUE MPEAMETa, XOPOIIre 3HAHHS, YMEHHS U OTIBIT MPaKTHIECKOM
JIeATeFHOCTH, HEOOXOAMMBIE Pe3yNbTaThl 00y4eHNs c(hOpPMUPOBAHEL;

11-13 6annos (y,HOBJIeTBOpI/ITeJ'IBHO) - IIpueMJjieMoO€ IOHUMaHue MpEIMETa, YIOBICTBOPUTENbHbIC 3HAHUSA, YMEHUA U
OTIBIT MIPAKTHYCCKON JEATCIHHOCTH, HEOOXOMUMBIE Pe3ybTaThl 00yYeHUs chOPMHUPOBAHEL,

0-10 6amoB (HeyI[OBJIeTBOpI/ITeJ'ILHO) - pe3yibTathl 00y4eHUS HE COOTBETCTBYIOT MUHHMAJBHO JOCTATOYHBIM
TpeOOBaHUSM.

Pe3ynbTaThl MpOMEXyTOYHOW aTTecTanuu OQOPMIISIIOTCS BEJOMOCTBIO M BHOCSTCS B 3aUETHYIO KHHIKKY

oOyJaromerocs.




