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1. Poan JUCHMILIMHbI «MaTeMaTuka »B q)OpMI/[pOBaHHI/I KoMIIe Te HIU 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 BBIYCTOB; METOJAMH OIEPAI[IOHHOTO
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 psibl
pasnmarate (GyHKuMM B psag Tedmopa u Dypbe; BBHITOJHATH 4. DyHKIMOHATBHBIE PSIIBI.
JefcTBUSI € KOMIUIGKCHBIMHM ~ 4YHCIAaMHM M (yHKUHUIMHU; 5. Psger Dypbe
miGepeHUHpOBaTs i MHTETPHPOBAT ()YHKUHH KOMIUICKCHOTO 7. Pamp1 B KOMIIIEKCHOH 00OJacTy.
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 mudepeHIHanbHbIX 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
psanoB; psagel  Teimopa, Maxiopena, ®@ypbe; 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
MPUIOKEHUS OTIEPALIMOHHOTO UCUUCIICHUS

MIEPBOTO MOPSAIKa

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

ud epeHnnaNtbHbIX yYpaBHEHUH

3. YucnoBble psipl

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 olleHHUBaHUS)» (B ACHUCTB YIOIICH pelaKiui).




Hcnonp3yercss OasibHO-PEUTUHIOBAs CUCTEMa OLIEHMBAHHS pPE3yabTaToB oOydeHus. MroroBas olieHKa (TpaJluLMOHHAs M JUTEpHAas) MO BUJAM
yaeOHOl nestensHOCTH (M3ydenue 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 HoYHbI e
MePONpPHSITHS

le/lMepbl THIIOBBIX KOHTPOJIb HBIX 3aaHUi

KoHntponbHas
pabora




O e HOYHBIE
Me PONPHATHsI

HpﬂMepb[ THUIOBbIX KOHTPOJIb HBIX 3aaHui

BapuaHTt N2 1
KoHTponbHasa paboTta no teme «[udpdepeHuymanbHbie ypaBHeHUA 1 —ro nopagKa»

1. OnpeaenuTbTMN M HaUTK 06 MeE pELLEHUA AAHHDIX YPaBHEHUA:

1. (y+yhx)dx— (x—xy)dy =0.

, 2x 2x2
2 v+ y= .
l+x2 l+x2
2
3. (024 iz)dx +(x2y— x—3)dy - 0.
y y

2. HaiiTh yacTHbIE pellleHUs1 YPaBHEHUM:

4. xy'—y:xtg(yj, y(1) =1.

X

5. dax=Qy-xe))dy, y(=1)=0.

KoHTponbHasa paboTta no teme «AuddpepeHumanbHble ypaBHEHUA BbiCLLEro NOpAAKA U cuctembl AY»
I) OnpeaenuTb TMN U HaTK 06 ME peLLeHUA JaHHDbIX YPaBHEHWIA:
1) y'=y'+x.
X

14 ! e
2) y'-2y ty=—.
X

II) Penmth 3anauy Konm:

D oy +()=0. yO=LyH=1




O e HOYHBIE
Me PONPHATHsI

HpP[Mepbl THUIOBbIX KOHTPOJIb HBIX 3aaHui

2) y'—y'=e*+2x. y0)=1,y'(0)=1.

dx

- =Y
3) dﬂy’f x(0) = 1; y(0) = —1.

dt

YucyaoBbie U () YHKIHMOHATIbHbIE PSLIbI

L. HccnenoBarh Ha CXOAUMOCTD PSIJIBI:
z 1 2 (n+1)? 2 nl(n+1)!
1. 2—2, 2. %, 3 ZM
min+1—cos” na o (n+2)°3" = (2n)!
) -1 n © (—1)" 4
4.3 =L} sy b
nmi\3n+2 o on 45
II. HaiiTi nHTEpBaNl CXOMUMOCTH psijia, UCCIENOBATh PsJl HAa KOHIIAX HHTEpBaia:
2 (0.1)" x*" z 3% (n+3)°
n=1 n n=1 (x+5)
111 Paznoxuts B psa Telnopa, B OKPECTHOCTH TOUYKH Xg, PyHKIUIO f(X):
) y=lnx, xo=1. 2) y=x*-sin5x, x=0
7 1
3) y= X9 =0, 4) y=-= x5=-1.
0 z/; 0

1+x—12x°




O e HOYHBIE
Me PONPHATHsI

Hp]/[Mepl)l THUIOBbIX KOHTPOJIb HBIX 3aaHui

KontponbHasa padora Ne3 no teMe «@yHKIMH KOMILIEKCHOIO IlepeMEHHOI0»
BAPUAHT Nel

IV. a) Haifru Bce 3HaUEHMS KOPHS: -2 PesynmbTaT BBIUHCIICHUI MPECTABUTE B adreOpandeckoit opme.

6) IlpeacrtaBurh B anredpamueckoit opme: (—1— i)4i.

V. a) Haiiru koauipieHT pacTsHKSHUS U yroll TOBOPOTa B TOUKE Z, = 1 —i mpu oToOpaxeHn o = Z

6) TlpoBepuTh GYHKIMIO HA AHATUTHYHOCTB: ® = (2 )° - Z.

VL. Haiirn anamirnaeckyro gyskmwo f(z) =U +iV 1o m3BecTHOM meficTBUTENbHON YacTh 1 3HaYeHHO f(Z;) :

U(x,y) = X —3xy2; f(@)=-i.

VII. BbIUHCIIMTE HHTETPAIT: IZZ Im zdz , rne L - otpesok npsmoii or Touku 7, =0, noTouxu z, =1-2i.
L
dz .
VIIL. BBIYHCIIHTH HHTETpAT: Iz—z ,tne L :|z - 2l| =1.
12 (z—=2i0)

Koumponvnasn paooma Ne3 no meme «Komnnekcuwle psaovt. Boruemul)

BAPUAHT Nel

z
(z—-1)(z°+2z-3)
*  cos(in) +°° (z+i+1)"

2. Haiitn u noctpouth 00JaCTh CXOAMMOCTH Psija: Z

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

1. Pasnoxuts (yHKIUIO f( Z ) = B psj Jlopana ¢ UeHTPOM B L() = s KOJIbLIE | Z -1 |> 4.




O e HOYHBIE
Me PONPHATHsI

Hp]/[Mepl)l THUIOBbIX KOHTPOJIb HBIX 3aaHui

3.

Beraucimite CIICAYyOIUC UHTCTpaJIbl:

Q0
zdz exp(l/z)+1d cosmxdx
A) f — 2 B <0 I >
|z—2|=4 e +e |z|=2 z _oX + dx+5

KonrponbHasa pabora Ne3 mo teme «OnepanioHHOe HCYHCICHHE.)»
BAPUAHT Nel

1. Pemmts mudpepennmansHoe ypapaenne X' +3X = e , €CIIH x(O) =0.
2. Cnomompto hopMyisl Jroamerns HAWTH pelIeHre ypaBHEHUs
x'"'=arctgt,
yIOBIETBOPSIOLICE HaYaIbHBIM yCIOBHIM x(()) =X (O) =0.
xX+4y+2x =4t +1;

3. Pewwtsh cuctemy ypaBHeHHil 3, X(O) = y(O) =0.
y+x—y= Et




O e HOYHBIE
Me PONPHATHsI

HpﬂMepb[ THUIOBbIX KOHTPOJIb HBIX 3aaHui

3.

TlprMep BapHaHTa UHAMBUIYAJILHEIX 3aJJaHUN.




O e HOYHBIE
Me PONPHATHsI

le/[Mepl)l THUIOBbIX KOHTPOJIb HBIX 3aaHui

JludbeperunancHsle YpagHeHHA M CHCTEME

1. HaiiTn ofige peliedis ypaBHeHI NEPBOTo NOPLIKa
)y L
1) y —== .
)y ¢ sin(yfz)
2) ' +ycosr = cosx.
3) ¥ +y=ay.
e d dr
T costy )
5) (32 + 62y”) dr + (6e’y + 4y) dy = 0.
6) 24 +dy—z)y =L

=10.

2. HaliTin yacTHELe pellieHHd ¥ pasHeHII

1) AT+ 1de =z ydy, (1) =0
2) (z—y)dr+(z+y)dy =10, y(l) =1
3) ey — 2y =2t y(1)=10.
1) g ey =(1+z)e ™ o, y(0) = L.

3. Haiirn pelenus ypasHeHuil BHCILero Nopsajka

. (0)=0
12..'.’—-'2_1_ Dy = o e y-_ T
| 2ryy" =y )y T g0 =1

3y costx = 1. 1)y’ +y = cose.

" o " - . 1
5)y'+y= 6)y' +2 +y=ae +—.

Ny +2 +y= (122 - 10)e". &)y — 3y’ = 2sin3z — cos du.
) y" =4y 4+ 5y — 2y = (16— 12z)e% 10) " + 3" + 29 =1 -2
1) 2 " 42y +y =10, 12) 2% " — 6y = 12Ina,
13) & + 2 + 52 = —8¢ ' sin2t, z(0) =2, #(0)=6.
14) & — 62 + 25z = 9sindl — 24 cos ¢, (0) =2, z(0)= -2
4. HaliTn pelieHus NUHeHRIY CHCTEM

1 &= 8z +dy ) [ &= 6z+5y 2(0) =10
g=3z-dy li=-z+2y " y(0)=1

3) r=5hr—1y Ji)]i:—[im+-1y+2!
Tly=24y | g=—a+10y-1"




O ue HOYHBIE IIpuMe pbl THNOBBIX KOHTPOJI b HBIX 32/1a HHIA
Me POonpHsITHS

YucsoBbie M ) YHKIHOHAJIbHbIE PSIIbI
1. UccnenoBars Ha CXOMMMOCTD 3HAKOIOJIOKHUTEIbHBIC PAIBIL:

& @n-1)° 2 5 3
—= 2 t
)El(Sanrl)-\/Z )nZ_)lg n+7
Z ()’ z (n—1)” 1
3 4 L
) ngl 2" ) nZ::l n 5"

2. I/ICCHGI[OBaTL Ha CXOAUMOCTDb 3HAKOYCPEAYIONMECS PANBI:

o 3n—2 © N5n? +3n—-1
DIDNCIX 2) Y-y
n=1 n n=1 7” +4

0 n 2_ 0
3 e =D g z<—1>"1n2"(1+%j
n

n=1 : n=1




O e HOYHBIE
Me PONPHATHsI

Hp]/[Mepl)l THUIOBbIX KOHTPOJIb HBIX 3aaHui

3. Hanru MHTepBaJlbl CXOOVIMOCTHM CTEIIEHHBIX PAIOB:

n

© 3 0
Hy “”:12 x=8)"  2) S (=1)'n2¥ x"
n=1

n=1

4. Paznoxuts B psn Teiinopa no crenensm (X — xy) QyHKIMM:

1) y=2;, Xp =2 2) y=(l+x)e™>*, x,=0
x“+4x+7
arctgx3 3
3) y=5—3 xp =0, 4) y=In(x+2)" xp=1.
X

S. Hcnonb3ys pas3nokeHHE MOJABIHTErpaJbHOM (YHKUMH B CTEIEHHOM psill, BBIYUCIUTH HHTErpajibl C
TouHOCTEIO He MeHee 0,01:

1/8 1
) [V1-x7dx 2) [sinx’ dx
0 0

KoMmniiekcHble yncesaa 1 G yHKIUU

1. laub! uncna z; = —2\/5 +2i, 7, =2-06i

BeimonHuTh neiicTBus B anredpanveckon opme:
|
1) 3z+525, 2) 2129, 3) —.
)
2. Jlaus! uncna Z; = 3\/§ +3i, zp=-1+4i, zz3=2—-4i.

[NocTpouTh ymciia Ha KOMIUIEKCHOW TUIOCKOCTH M TIEPEBECTH B TPHUTOHOMETPHYECKYIO M MOKa3aTeNbHYIO (Gopmy
3anucu. BeIMOTHUTH yKa3aHHbIE AEHCTBUS B NOKAa3aTeNbHON (opMe, pe3ynbTaThl NPEACTaBUTh B aJlreOpandecKoi
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U B TTOKa3aTeIbHOUN dopme.

1) (Z2)6, 2) %/;’ 3) Z2-Z3 )

2+ 23
3. Maubl uncna zy =—1—1i, zp, =2+3i

Boruncnuth 3HaUeHUS PYHKITUN:

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

PesynpTarhl npeacraBuTh B anredpandeckoit dopme.
4. OnpenenuTh U TOCTPOUTH Ha KOMILIEKCHOM TIJIOCKOCTH CEMENCTBA JIMHUH, 3aJaHHBIX YPABHEHUSIMU ;

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

5. HaiiTu MOZynb U apryMeHT Tpou3BoaHoi gyaxuuun W= f(Z) B Touke 7 = Z0:
f@=0+4i)e™,  zy=1+i
6. BeruncnuTh MHTErpasbl:

1) I%, 20e L:{ |z|=\/§, Rez>0 };

(LyV<

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

7. BerauciuTh, HCIOJB3Ys HHTETpaIbHYi0 Gopmyry Komm:
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Me PONPHATHsI
5 1) |z]=0,5;
LT gz, 20e Li2) |z+1=1;
22 (z+1)?
(L) 3) |z]=2.

OnepanyoHHbIi MeTO/
1. Haiftu n3obpaxenus cieayronmx QyHKIMM:

o _ebz
1) f(1)=cos™. 2) f()=
2. Haiiti opuriHaibl GyHKIUH 110 33JaHHBIM U300paKCHUSIM:
1 2
DF(p=——F—— D F(p=—g———.
(p+D7(p+3) (p=+4)(p~+9)
3. Haiitn pemenue 3anaun Komm onepannoHHBIM 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. Penmthb ypaBHEHUs1, HCTIONB3Yys Gopmyiy Jlroamerns:
0, <1,
-2, 1=5t<L2,
x"+16x = x(0)=0, x'(0)=0.
1, 2<t<L3,
0, t>3,

5. Haiitu peHICHUEC CUCTCM OIICPALIMOHHBIM MCTOAOM:

D x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y" y(0)=0. y'=x+2y  y(0)=-1.
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Me pPONPHATUst
TectupoBanue — | Bompocsi:
HE3aBUCUMBIN 1. JlaHbI KOMILICKCHBIC YK CIIa
koHTpoJb [IOKO 7z, =142 u z,=3i
(PT5 u PT6)

(31mech z; M z, - KOMILICKCHO CONPSDKEHHBIE YHCIIA)

YcTaHoOBUTE COOTBETCTBUEC
JNEVCTBUE HAJ YU CIIaAMHU
I. 27,43z,

Rre)

A T
()]
|8

(z,)*
pe3ysIbTaT AEHCTBUS HAJl YU CIIAMU
3i—-6
4i-3
2-5i
—-6-3i
6+3i

Al

2. I[aHBI KOMIIJICKCHBIC YU CJIa
iz
7, =2e*
Sr
27

z,=Te °©

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

4
0) [l1aBHOE 3HaUEHME apTyMEHTa OTHOIICHUSI — PaBHO
%)

(OT1BeTHI 1aTh B Ipajaycax)
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3 .YCTaHOBUTE COOTBETCTBHE

3HaYeHHE (yHKINH

®OyHKuus 1. e(l+\/?—>-i)
1. 2exp 1+i5—ﬂj 2. e(i-3)
6 3. e(3-i-1)
2. 2exp 1+i2?”j 4. e(\3-i)
5.
3. 2exp|1-iZ
exp 16]
4. 2exp 1+i£}
3
4.

HaiiTn k0>(pQUUMEHT PacTHKEHHS U YroJl MOBOPOTA B TOUKE  Z() = ]

npu otobpaskenuun f(z) = Z4 +Inz
[Ipu BBOAE 3HAUeHUs k

JCCATBIX.

3HadeHUS yrijia moBOpOTa BBOAUTH B I'palycax

3HAYECHUSI KOPHEU KBAJIPATHBIX OKPYIIATH 10

BBectu nBa 4n¢
k=
o=

S.

BbrumcinTh HHTETpa I (Rez+Jmz)dz

(L)

7z,=0

COAUHAOIAA TOYKHU u

(L) -

npsiMast JTMHUS,
, TIe

2, =1+2i

BBectu nBa 4n(
x =

y:




O ue HOYHBIE IIpuMe pbl THNOBBIX KOHTPOJI b HBIX 32/1a HHIA
Me POonpHsITHS

OTBeT nNoNTy4uTh B BUJIE KOMIUIEKCHOIO uncna X + 1y

JpoOHble 3HaYeHHs BBOAUTH B BH/IE HECOKPATUMON poOH

4/9,-71/2

6.

Berauciute wHTErpa, ucnoindys gopmyny Komm 1. —x/2

dZ 2. —r&

— 3. 7/2

e+2i=2 2 4 4. —7il2

5. —1/2
KOHTyp O6XOIII/ITC$I B ITOJIOKUTCJIbHOM HallpaBJICHUH.

7

BriGepute Bce yHKIIMH, KOTOPbIE MOTYT Int
CIIY)KUTh OpUTHUHAJIaAMH

>
|

m O aw

e
|
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YCTaHOBUTE COOTBETCTBHE OPUTHHAIIOB U 2 4p
u300paskeHuit 1. F(p)= T
p+3 p +4
A f()= 2¢7 + 4cos2t o) 3
2. F(p)= +
B. f(t)=363t+4sin2t (p) p+3 p2_4
C. f(t)=2¢"" +4sh2t 4 4
@ } 3. F(p)= .
D. f(t)=4e”" —4ch2t p=3 p°-4
3 8
4. F(p)= +—
p=3 p+4
9.
Br16epute CXONAUMMCA  PpsAA, HCIONB3ys IPHU3HAK 0 (_1)n+1 n?
JleiiOuuna 1. —_—
=1 (3n+2)*
D (D!
. n=1 3n+2
4 § (_l)fl-l-l
. n=1 3n+2

10.
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1

— A (I+x)(x-2) " P 12 1
Maxsopena. 2. f(x)=—+—x+—x2+gx3+
f(x) —Lrlx——x2 +=x+
. 2 4 16
11,
Nutepan (1;3) sBisiercst MHTEPBAJIOM CXOJAUMOCTH PSIIOB o0
L Y n(x-2)"
n=1
0 _ n
5 Z (x—2)
n=1 N
3. Z (x—=3)
n=1 N
4. Z (x+1)"
n=1

12.Y cTaHoBHATE COOTBETCTBHE
byHKIISA CYIIIECTBEHHO 0C00ast TOUKa

eZ

Q)= =00

Z2(1 _ Z)2
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(1+z)
In] —=
fQ) =5t z=0

2 .
7 (z+40)
([ z4+1+4i _
f(2)=sin| ——— z=-4i
7+4i
L
e :
f@D)=—F——— z=i
(" +D(z-1)
z=1
z=4i
z=-i
13
1 a=___I___
OyHkiuio W = — pasnokUid B OKPECTHOCTU TOUKHU Z) = —i B CTEIICHHOM P a=__ 1
Z a=__ i
a,+a,(z+i)+a,(z+i) +ay(z+i) +... =l
VYkaxute k03¢ HUIHEHTBI Pa3oKEHHs ap; a;;as;a3
(mpoOHBIE OTBETHI BBOAUTE 0OBIKHOBEHHOM HECOKPATUM OM IPOOBI0 O3 P00 eioB, eci K03 G UIUEHT
MHHUMBIH, { — IEPBBI MHOKUTEIb)
14.
16.Peumts 3anauy Koum omepannonnbM (1) = 2 (e_3t B 1)_ _3;
METOJ0M o )
3 ' Otger:
x'+3x'=e 7, x(0)=0, x'(0)=-1

15.
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BBI6epI/ITC CXOI[HHIPIﬁCH pAA, UCTIOJIB3Ys MPU3HAK CPAaBHCHU S

o0
1. !
n=1 n+2
2y !
- n:l%'\/n‘i‘z
e 1
3. %
ne1(n®+3)-n+2
© ]
4.
n:13n+5

161/13 ypaBHe}H/Iﬁ BBICIHICTO IMOpAAKaA BI)I6paTB YpaBHCHUA, JOITyCKAOIIUE TMOHDKCHHUC TIOPAAKa C IMOMOIIBIO 3aMCHBI

y': p(y),y”:p’y'p

" oeor-o

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

5.

25y =
Y Y sin’5x

17. Yactroe peuenne Y * HEOJHOPOAHOI'O JIMHEMHOTO
ypaBHEHUS
y'-3y'+2y=x-e"

HMECT BU

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

Huddepenunpona
HHBIN 3a4eT

[Tpumepsl 3amanuii Ha qudd.3adeT (PK3aMeH)

3adeTHblil (DK3aMeHANIMOHHBINH) OmiaeTt 1

Cemectp 3

1. Crenennsie psaasl. Teopema AGens.HaxoxxneHne nHTEpBaia CXOJUMOCTH CTETIEHHOTO Psijia.
2. TlpeoOpa3oBanue Jlannaca. OpurnHaisl U n3o0paxenus. OCHOBHBIE CBOMCTBA OMEpPAIMOHHOIO METOAA

1. Peumts 3anauy Komm y'— R ,
X

2. Peumrb ypaBHEHHE

3. HccnenoBaTh Ha CXOJUMOCTh YHCIIOBOM Psifl

y=1

1
2n+5)Inn+5)

0 9?1

2.(=D"

n=1

4. OmnpenenuTh UHTEPBAT CXOAUMOCTH (DYHKIIMOHAIBHOTO psaa Z(—l)"

oS-

5. Paznoxuts B psin Jlopana pynxumio [ (2) =(z— 3)2 e Z

10 CTCIICHAM

6. Bbrunciauth 111(—\/§ +i)2

7. Haiitu xod(duUMEHT pacTsHKEHHs IUIOCKOCTH Z =X-+Iiy B Touke Z, =2i—3 npu oroOpaxeHuu

f(2)=Ti+2)In(2z)
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. . 2z+3i
8. HaiiTu yron noBopoTa INIOCKOCTH Z = X + 1y B Touke Z, =1 mpu oTobpaxenun f(z)= 4
iz +

9. H3006pa3uth 007aCTh, 3aJAHHYI0 HEPABEHCTBAMU
|z—i|<3, |z+1]21, 57/6<argz<57/4.

Z

e
10. BbluncauTh HHTErpail [ﬁ —3dz
|z+2]=1,5 (z+7)

11. Haiitn n3o6paxenue st QyHKIUH f({)=t-ch3t-sin2t

TeopeTrueckre BOOPOCH! UL NOATOTOBKH K audd.3aueTy (3K3aMeHy)

Juddepe HuaIbLHbIE YPABHEHUSA U CHCTEMbI

e Kakue oObIKHOBeHHbIE auddepeHaibHble YpPaBHCHHS TIEPBOTO TIOPSJIKA HA3BIBAIOTCS YPaBHEHWSIMU  C
pa3aen€HHpIMHU U C pa3lelisiomuMucs nepeMenHsiMu? Kak onn pematorcs?

e Kakue oObIKHOBeHHbIE IH(pdepeHIans-Hple ypaBHEHHS] TEPBOTO TMOpPSAKa Ha3bIBAIOTCS OAHOponHbIMU? Kak oHn
pemarorcs’?

o Kakue oObIkHOBEeHHBIC nH(dEepeHIaNLHbIE ypaBHEHUS MEPBOro TOPsJIKa HasbIBatoTcs JmHelHbIMU? [lepeuncimre
METO/IbI PELICHNST

e Kak pemaercst ypaBaenue bepnymm?

e Kakue oObIKHOBEHHbIE Au(depeHImaIbHble ypaBHEHHUS NEPBOrO MOPAJKAa HA3BIBAIOTCS YPaBHEHWSIMM B IOJHBIX
nuddepenimanax? Kak onu pemarorcs?

e Yro Takoe 3amavya Komm st 0OBIKHOBEHHBIX AH(depeHIMATBHBIX YpaBHEHHN BRICIINX NOpsaakoB? Korma ona mveeT
€MHCTBEHHOE pellIeHHe?

e [lepeunciure OCHOBHbIE THIbI OOBIKHOBEHHBIX JU(MPEpeHIMaIbHBIX YpaBHEHUH BBICIIMX MOPSAKOB, JOIMYCKAIOIINX
MIOHIDKEHHE TIOpsI/IKA.

e Jlaiire ompexaesieHue JMHEHHOTO MupepeHImanbHple ypaBHEHMS N - To mopsiaka. [lepeduciure oCHOBHBIE CBOMCTBA
YACTHBIX PELLECHUI OJJHOPOIHOTO YpaBHEHHUS.

o Cdopmynupyiire TEOpeMbl O BPOHCKHAHE.

e Cdopmymupyiite TeopeMy O CTPYKType OOIIero pemieHus HEeOJAHOPOAHOro JHHEeHHoro uddepeHmansHbe
yYpaBHEHHS

e B uem cocrour meton Jlarpamka OTBICKaHHS YaCTHOIO PELICHUs HEOJHOPOMHOIO JIMHEHHOro audepeHImaIbHbIe
YpaBHEHUS ?

e (xeMma mocTpoeHus (yHIaMEHTAILHOW CUCTEMBbI PEIICHUH OJJHOPOIHOTO JIMHEWHOTO AudpepeHIMaIbHbe YpaBHEHUS
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C TOCTOSTHHBIMU KO3((prIMeHTaMu
[Tepeunciure METOABI OTHICKAHMSI YACTHBIX PELICHHUH HEOIHOPOIHOTO JIMHEIHOro nuddepeHaibHble YpaBHEHUS C
TIOCTOSTHHBIMU KO3(hHIieHTaM 1
Jaiire ompejeneHde HOPMAJBHOW CHCTEMBI OOBIKHOBEHHBIX JH(DPEepeHIMATHHBIX YpPaBHEHHI N-TO TOPSIKA.
Chopmympyiire 3amaay Komm 1yt TaKoi CUCTEMBL.
N3noxure MeToAbl HCKIIOYEHHS U XapaKTePUCTHMUYECKOrO YpPaBHEHHMS OTBICKAHMSI OOILIETO pelIeHus
CUCTEMBbI JIMHEHHBIX OTHOPO/IHBIX YPAaBHEHHH C MOCTOSHHBIMHU KO3(PUIMEHTaMH.

Yucaosslie U PyHKIHOHAIBHBIE PAABL Paasl @ypbe
[TonsiTHe yucnoBoro psana, ero cymmbl. HeoOXoanmblii Mpu3HAK CXOIUMOCTH.
CBoiicTBa CXOASIIMXCS PSIIOB.
CpaBHUTENBbHBIN NPU3HAK CXOJUMOCTH 3HAKOTIOJIOKUTEIbHBIX PsIA0B. DTaJIOHHBIE PSI/IbL.
IIpmnak d'anam6epa. [l kakux BUIOB YUCIOBBIX PSAIOB OH 3(hdeKTHBEH?
Panvkanbueiii npusHak Komm. /[ kakux BHIOB YHCIIOBBIX PSIAOB OH MPUMEHSETCA?
Wuarerpansaeiii npmHak Kormu-Maknopena. B kakux ciiydasx ero cienyeT MpuMeHsITh?
[Ipm3Hak JlelOHuIa cXOIMMOCTH 3HaKOUepeaytommxcsl psaoB. Kak mpoBoaurcst oLeHKa CyMMBI U OCTAaTKa TaKOro
psina? TlonsTre abCOMOTHON U YCIIOBHOM CXOAMMOCTH.
[TonsaTHe (yHKIMOHAILHOTO psiAa U 00JIACTH €r0 CXOAMMOCTH. PaBHOMepHas n abcomoTHas cxoqumocth? CBolicTBa
PaBHOMEPHO ¥ aOCOMFOTHO CXOASIIMXCS PSI/IOB.
ITonstre cTenennoro psiga. Teopema AGens.
WHrepBan u paanyc cXOIUMOCTH CTETIEHHOTO psifa. CriocoObl HAXOKIEHUSI MHTEPBAJIOB CXOIUMOCTH.
Psager Teittopa m MaknopeHa i gaHHOW (yHKIMH. YcnoBus pasnokenwst (yHkmm B psn Teitmopa. Cxema
nioctpoeHus psana Teiinopa (Maknopena).
Psgpr MakiopeHa JJ1si HEKOTOPBIX 3JIEMEHTapHBIX (PYHKIMH, MHTEPBAJIBI UX CXOAMMOCTH. Vcronb30BaHHE TOTOBBIX
pas3IOKeHU IS MOJMy4eHWs] pas3siokeHus B psaa MakiopeHa Oomnee ClOXHBIX (pyHKimil. [TpumeHeHuMe cTeneHHbIX
PAJI0B B NPUOJIDKEHHBIX BBIYHMCIICHHSX.
[TomsiTne TpuroHoMmeTpuueckoro psana. Popmyinel Dypbe 118 HaxokaeHws: KodpdrimeHToB psiga  ((QyHKIWs

NEPUOANYECKAsl U 3a/1aHHAsL HA UHTEPBaJIe [—TC; TC] ).

Teopema Jupuxiie 00 yciaoBusix paznoxkenust GpyHkmpm B psig Dypoe.

Dopmynbl Dypbe /111 YETHBIX M HEYETHBIX (QYHKITUHA.

Dopmynbl Dypbe A Citydas pa3iokeHus: (YHKINY, 3aJaHHOHW B MPOM3BOJIILHOM HHTEpBaJe [—l , [ ] .
Paznoxenre B psn Oypbe HenepruoaMIECKuX (hYHKIWIL
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Komnie kcuble uncna u pynkuun. Teopusi BbIYeTOB
IToHATHE KOMIUISKCHOI'O YMCJIa, €T0 NSHCTBUTEIIBHONM 1 MHUMON YaCTH.
AnreOpandeckass Qopma 3amucu KOMIDIGKCHOTO umciia. Kakue KOMIUIGKCHBIE YHCIia HA3bIBAIOTCS PaBHBIMU,
KOMIUIEKCHO - CONPSKEHABIMU?
ApupmeTnueckue AeicTBUA HaJ KOMIUIEKCHBIMM YHCIaMH, 3alIMCAHHBIMU B ajireOpandeckoil popme.
['eomeTpuyeckoe mpencTaBlieHME KOMIUIEKCHOIO UMCJIA, KOMIUIEKCHAas IUIOCKOCTb. MoIyiab M apryMeHT
KOMIUIEKCHOTO YHCJIA.
TpuHOHOMETpHUECKasi U TIOKa3aTenbHas (opMa 3ammMcu KOMIDIEKCHBIX 4ucell. llepexonm w3 omHOM ¢GopMbl 3ammcu
KOMIUIEKCHOT'O 4HCJIa K IPYTOi.
Bo3BeneHre B CTETIEHb U U3BJICUEHHUE KOPHS U3 KOMIUIEKCHOrO uuciia. @opmyisl Myagpa.
[NonsaTre QyHKIM KOMIDIEKCHOTO TiepeMeHHoro. [Tpeen n HenpepbIBHOCTH (PYHKIMN.
[TokazarenbHasa, norapudpmMudeckasi, TPUTOHOMETPHUIECKUE, THIEepOOINIecKre M OOpaTHhIC TPHUTOHOMETPUYECKHE
(YHKIMM KOMIUIEKCHOTO MEPEMEHHOTO.
JuddepenmmpoBanre QyHKIMA KOMITIEKCHOTO TiepeMeHHoro. Y cioBust Komm-Pumana.
Conpsi’keHHbIE TAPMOHUY €CKHE (DYHKIMH.
[TonsaTne ananmuTUdecKol (yHKIMM KOMIUIEKCHOTO IEpeMEeHHOro B obsiacTu. HeoOxonuMble n 1OoCTaTOUHBIE YCIIOBUSA
AHAJIMTUIHOCTH.
I'eomeTpudeckuii CMBICT MOIYJISI K apTYMEHTa NMPOM3BOIHOM (PYHKIMK KOMIUIEKCHOTO TIEpEM EeHHOTO.
[TonsiTre nHTETpana oT QYHKIMM KOMIUDIEKCHOTO MEPEMEHHOTO M €r0 OCHOBHBIE CBOWCTBA. BhIUHCIIEHNE HHTETPAJIOB.
Nurerpanpras Teopema Komm. Marerpanshast Gopmyna Ko u ee crnenctsus.
YucnoBble ¥ (PyHKIMOHAJIBHBIC PS/IBI C KOMIUIEKCHBIMH YJICHAMH.
Crenennbie psasl. Teopema Abens. Psn Teinopa. TeopeMa o pa3nokeHnH aHaMTHaeckol (yHKImH B psia Teimopa.
Psaaer Jlopana, onpenenenne. Teopema Jlopana o pasnokeHMH aHAIUTHIECKOW (QYHKIMM B Konblie B psia. [lonsrwe
AHAJIMTUIECKOTO IPOJIOJKEHUS.
Oco0ble TOYKM U UX Kinaccudukaims. BeraeT QpyHKIMM B M30IMPOBAHHONW 0c000# TOUKe. DOPMYIBI Il BBIYHCIICHUS
BBIUETOB.
OcHoBHas TeopeMa O BBIYETAX.
IIprMmeneHre BBIYETOB K BBIYUCIICHUIO OIPEIEIEHHBIX HHTETPAJIOB

OmnepanuoHHBIN METO/T
Haiire ompenenenne mpeoOpaszoBanus Jlammaca. Kakas dyHKIMS MOXKET CIIy>XUTh OpuruHaioM? UTo Ha3bIBaeTCs
mobpaxkenreM (yHkimm 1o Jlamaccy?
3ammmmre Ta0MIly M300paXKeHHH HAMOOJIEe YaCTO UCTIONb3yEMbIX AJIEMEHTAPHBIX (DYHKIIIA.
Cdopmymupyiire ¥ 3armmmTe CBOWCTBO JMHEHHoCTH. Kak OHO Mcmonb3yeTcs il HAXOKACHUS M300pa’keHus I0
OpHIrHHAIy ¥ Hao00poT?
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Hp]/[Mepl)l THUIOBbIX KOHTPOJIb HBIX 3aaHui

Cdopmymupyiite 1 3amimre cBodcTBa TudpepeHImpoBaHis M300paKeHust W OprruHaia. Kak OHM MCTIONB3YHOTCS
JUTSL HAXOXKISHHSI I300PaskeHUsT TI0 OPUTHHATY W HA000poT?

CdopmymupyiiTe W 3alMIIITE CBOWCTBAa HMHTETPUPOBAHMS HM300pa’keHMs W opuruHasia. Kak OHM MCTIONB3YIOTCS IS
HAaXOXICHUS M300PaKCHHS TI0 OPUT'MHATY U Ha000poT?

CoopmymupyiiTe ¥ 3amviuuTe CBOICTBA 3ala3/blBaHMs M CMelleHHs. Kak OHM MCHONB3YIOTCSA AJISI HAXOXKACHHS
M300pakeHHsI 10 OPUIMHATY U Ha000pOT?

Haiire nonsitue cBeprku (yHkimit. Kak 3ammceiBaeTcs m3o0pakeHne cBepTku? Kak MOKHO HCTIONB30BATh (OPMYITY
CBEPTKH JJIS1. HAXOXKJICHUSI I300parKeHUsI 110 OPUTMHATY W HA000poT?

N3noxure cxemy HaXOXKIEHUS 4YacTHOIO pELICHWs JIMHEHHBIX IHU(hepeHIMaIbHBIX YpPaBHEHHH OIEpaLOHHBIM
METOJIOM.

Wznoxkure CcxeMy HAaXOXKIEHHWS YacTHOrO PpEIICHUS CHCTeM JIMHeHHBIX U pepeHIManbHbIX — YpaBHEHHHA
OTICPALIMOHHBIM METOJIOM.

3ammmmre U nosicautre Gopmyny Jroamens.

[Monarue Qpynxmii Xasucaiina (1) -dpynkups) u Jupaka (O -pyHxy).

5. MeToau4yeckue yKasaHusi 0 MpoueaAype OleHUBAHUA

O 11e HOYHbIE Me pOoNpHSITHSI

IIpouenypa npoBe e HUsI Olle HOYHOTO Me PONPHATHSI M HE00X0ANMble MeTOIHYe CKHE YKA3aHUS

1.

KonTponbHas pabota

B cemecTpe CTyAEHTBI BBINOJHAIOT 5 KOHTPOJbHBIX palOT, COJEpKaHHE KOTOPBIX OXBAaThIBAE€T BCE pa3ieiibl
IucIiMHEbl.  KaXnmoMmy CTyneHTy BbljaeTcs cBod BapuaHT. KOHTponbHBIE pa0OThl TPOBOASTCS B Yachl
NPAaKTHYECKUX 3aHATHN. 3a Ka)KAYyI0 KOHTPOJbHYIO paboTy MaKCHMaJIbHBIN Oajll OmpeielsieTcsl B COOTBETCTBHE C
PEUTUHI-TUTAHOM JUCIIMILIMHBL.

KpnTe PUH OLICHKH 3aJJaHU S

Banbl 3a KOHTPONBbHYIO PabOTY NOMYYalOTCSl yMHOKEHHEM MaKCHMaJIbHOTO 0ajiia, MpeyCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHT- TUIAHOM, Ha JOJIFO BEPHO BBINOJIHEHHBIX 33 aHMIL

nJ13

B cemectpe ctynents! BeimonssioT 5 MJI3 mo BceM pa3aenam nporpaMMBbl JUCIMIUTMHBL. Y Ka)KIOro CTYAEHTA B
rpymme cBoi Bapuant MJ13, Homep BapuaHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTaBe
TPYIIIBL.

N]I3 pa3MernieHs B 3JICKTPOHHOM Kypce TI0 TUCTAILTHHE.

Pemenyie kax0ro 3a1aHust 1OJDKHO OBITH MOPOOHBIM, C BKIIOUEHHEM MPOMEKYTOUHBIX pacuETOB, PACCyXK/ICHUM,
NOSICHEHHIL, C yKa3aHHEeM KCIIONB30BAHHBIX METOMO0B U (hopMyst. 3ajaHuE BBICHLIAETCS OTACTBHBIM (paiisiom,
ykaszbiBaeTcss ®UO, rpynma.




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



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 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.




