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1. Poan JUCHMILIMHBbI «MaTeMaTuka »B q)OpMI/[pOBaHHI/I KOMIIe Te 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)

BﬂaﬂeeT 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 HMH(Op MaLyy, N.YK(Y)-1.1 BBICISIS e¢ Oa30BbIC VK(Y)-1.1V1 VMeeT pewiath 3aJa4l TEOPETUUECKOTO U

TP IMEHSTh CHCTEMHBIN COCTABIISIIOIIIKE ... ) TPUKIATHOTO XapakTepa
HOAXOJ, AJIs P eLEeHUs 3HAaeT 3aKOHBl €CTECTBCHHBIX HAyK M
IOCTABJICHHBIX 3224 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
UCMOJIb30BaTh b ep SHIHMATBHOTO 1 HpOIECCOB M SBIEHUH, a Takke, i
OTIK(Y)-1 TMIOJIO’KEHUS, 3aKOHBI U MHTErp Al HOTO pereHus mpodhecCHOHANBHBIX 33189

METOJIbI €CTECTBEHHBIX VLOTIK(Y)-1.1 HCUHMCHCHISL. DSLIOB Vmeer peraTh OOBIKHOBEHHBIE
HAY K ¥ MATEMATHKH . 1. b eHH;/IaI:.:ILII[-IB 1)7( WLOTK(Y)-1.1Y3 mddepeHnnanbHble  YpaBHEHHS U HX
CHCTEMBI, HIPUMEHATH ammapar

JUISL P eIIeHHS 3318
HHXEHEp HOM
JIeATeNIbHOCTH

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

TapMOHHUYCCKOr0 U KOMIIJICKCHOT O aHamM3a
IpyU pEeIICHUU CTaHAAPTHBIX 3a1a4

3HaeT OCHOBHBIC OTPE/CICHUS 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 (oe HOUHBIE
KOHT POJI Upye Mo Me ponpHsITHs)
KOMIIE T € HIHH
(WJIM ee YacTH)
Pl | Braneer VLYR(Y)-1.I 1. O6ikHOBeHHBIE M depeHIManbHble ypaBHEHHS Koutpornsras paGora

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

WL.OIIK(Y)-1.1.

MEPBOTO MOPSIIKA
2. OObIKHOBEHHBIE AU (hepeHInanbHbIe ypaBHEHUS Tectnpopanue —
BBICHIMX MOPSIAKOB M CUCTEMBI 0OBIKHOBEHHBIX HE3aBUCUMBIU

W13,




METOJAMH HCCIICAOBAHUS CXOJUMOCTH PSIOB, Pa3JIOKCHHS
¢yHKOMIT B CTCHNCHHBIE W TPUTOHOMETPHUYECKHE  PSIb;
MeTomamMu 1u¢ pepeHnrnanbHOT0 U MHTETPaJbHOTO WCUHCICHUS
¢yHKIMI KOMIUIEKCHOTO HEePEMEHHOTO; OCHOBHBIMH
IPUJIOKEHUSIMH TCOPUH BBIYETOB; METOJAMHU OIEPAIIOHHOTO
UCUHCIICHHS pEHICHUs OOBIKHOBEHHBIX I (epeHInaIbHBIX
YPaBHEHHUH U UX CUCTEM

b epeHnnanbHbIX YpaBHEHUH

3. YucnoBble psaapl

4. OyHKIUMOHANBHbIE PSpI.

5. Pamsl @ypee

7. Pamp1 B KOMIIIIEKCHO# 00acTy.

8. Teopus BEIUETOB U €€ MPUIIOKEHUS

9. IIpeo6pa3oBanue Jlammaca. OnepariuoHHBIN METO
pemeHust mudQepeHnaabHbIX YpaBHEHUH

koHTpoJb 1TOKO

PH2 | Ymeer MYK(Y)-1.1 1. O6rixkHOBeHHBIE M1 EpeHINaNbHBIE yPABHEHHS KonTtposbHas pabota
OTNpeseNiaTh THM, HAXOIUTh OOIlee M YacTHOE peIleHHe HOMK(Y)-1.1. IIEPBOTO MOPSIKA nas.
mipdepeHIMaNpHBIX ~ ypaBHEHHH H  CHUCTEM  JIMHEHHBIX 2. OGbIKHOBEHHbIE M (epeHIHaTbHbIC YPABHCHHS TectupoBanue —
Jm¢ epeHImatbHBIX ypaBHEHUH c HOCTOSIHHBIMU BBICIINX TOPSIIKOB M CHCTEMbI OOBIKHOBEHHBIX HE3aBHCUMBIH
ko3 dunueHTaMu; HUCCIeIoBaTh HA CXOJUMOCTb UYHCJIOBBIC b depeHIHaTbHbIX YPaBHEHHIT koHTposb LIOKO
psZbl; HAXOAWTh HHTEPBAIbl CXOJUMOCTH CTENEHHBIX PSJIOB; 3. YuclioBbie Pl
pasnmarate (GyHKuMM B psg Tedmopa u Dypbe; BBHITOJHITH 4. DyHKIMOHATBHBIE PSIIBI.

JefCTBUSI € KOMIUIGKCHBIMM ~ YHCIAMHM M (YHKUHUAMU; 5. Psger Dypbe
i GepeHIHpOBATE i MHTCTPHPOBATH (YHKUHH KOMIUICKCHOTO 7. Pamp1 B KOMIIIIEKCHOH 006acTH.
HepeMeHHOro; pasnarate GpyHkumu B psa JlopaHa; mpuMeHsTh 8. Teopusi BBIYETOB U & IIPHIOKEHHS
TCOPHIO  BRIYCTOB U1  HAXOKACHHA HMHTICTPAJIOB, HaXOIUTh 9. IIpeo6pasosanue Jlannaca. OnepannoHHBIH METOT
M300pa)keHHe 110 OPUTHHAIY U OPUTHHAI 110 U300paXkeHHIO; pewenns i pepeHHaIbHbIX ypaBHeHHH
peumats 3amauy Komm mist mudepeHIManbHBIX YpaBHEHUH U
CHCTEM C ITIOMOIIBIO ONEPALIMOHHOTO NCUUCICHHS
PJI3 | 3naer Egﬁ%&; } ) 1. O6bikHOBeHHbIE MU BEpeHIanbHBIE YPaBHEHHS KonTtposbnas pabora

Kiaccuuranuo audepeHanbHBIX YPaBHEHHH, OCHOBHBIC
MeTobl pemeHus ddepeHIuanbHbIX YpaBHEHUH NMEpBOTO U
BBICUIMX MOPSAKOB M cHCTeM aupepeHIUanbHbIX yPaBHECHH;

OCHOBHBIC TIOHSTHS TCOPHHM YHUCIOBBIX M (DYHKIMOHAJIBHBIX
psanoB; psaael  Teimopa, MaxiopeHa, ®Pypbe; NOHATUA
KOMIUICKCHBIX YHCEJ, OCHOBHBIX (YHKIHMH KOMIUIEKCHOTO
MePEeMEHHOTO W WX CBOWcTBA; muddepeHIUpoBaHHEe U
UHTCTpUpOBaHHEe (YHKIMHA  KOMIUIGKCHOTO  MEPEMEHHOTO;
noHATs psiga JlopaHa, OCOOBIX TOYEK, BBIYETOB; IOHSITHE
npeoOpaszoBanus Jlamnaca 1 ero OCHOBHbBIE CBOHCTBA; OCHOBHbIE
MPUIOKEHUS OTIEPALIMOHHOTO UCUUCIICHUS

MIEPBOTO MOPSAIKa

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

1ud depeHnnanbHbIX YpaBHEHUH

3. YucnoBble pspl

4. OyHKIMOHATGHBIEC PSIIIBL.

5. Pamsl @ypee

7. Pampl B KOMIUIEKCHOM 00acTH.

8. Teopus BEIUETOB U €€ MPUIOKEHHS

9. Ilpeo6pa3zoBanue Jlamnaca. OnepanoOHHBIH METO
pemieHust mudepeHuaIbHbIX yPaBHEHHH

nas.
TectupoBanue —
HE3aBUCUMbII
koHTposb [IOKO

3. IlIkaaa oueHUBaHNA

[lopsimox opraHu3aluy OILICHUBAHUS PE3YJAbTaTOB OOYUYEHHS B YHUBEPCUTETE PEIrJaMEHTHPYETCS OTAEIbHBIM JIOKaJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema oreHUBaHUS pe3ynbTaToB 00ydeHus B ToMckoM monuTexHuueckoM yHuBepcutere (CucTema olleHHUBaHUS)» (B ACUCTBYIOIICH pEAaKIUuH ).




Hcnonp3yercst OasibHO-pEUTUHIOBAs CUCTEMa OLICHMBAHUsS pe3yinbTaToB oOydeHus. MroroBas oneHka (TpaauLMOHHAs W JIUTEpHAs) MO BHUAAM
yueOHOll nestensHOCTH (M3ydeHue aucuuiuinH, YWPC, HUPC, kypcoBoe mNpoeKTHpOBaHHE, MPAKTHKH) OMpENeNseTcss CyMMOW OallloB IO
pe3yabTaTaM TEKYILEro KOHTPOJIS M MPOMEXYTOUHOM aTTecTaluu (MTOroBasi peMTHHIOBas olieHka - MakcumyM 100 6amioB).

PacnpeneneHHe OCHOBHBIX H JOIIOJHUTCIBHBIX b6amioB 3a OLCHOYHBIC MCPOIPUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ aTTeCTannuu
YCTaHaBJIMBACTCA KaJICH JapHBIM peﬁTHHF-HHaHOM JUCIHUITIIMHBI.

PCKOMCHI[yeMaH niKajia JJId OTACIIbHBIX OLICHOYHBIX MepOHpI/IﬂTI/Iﬁ BXOJHOI'O U TCKYLLICTO KOHTPOJIA

%o BBIIIOJI HE HUSI CooTBeTCTBHE
3aJaHusl Tpa)]l/l].ll/IOHHOﬁ ole HKe Onpeue.ﬂe]me OLEHKH

90%-+100% «OTmaHO» OTmMYyHOE MOHUMAaHUE MpeIMEeTa, BCECTOPOHHUE 3HAHUS, OTVIMYHBIE YMEHUS M BIaJICHUE OTBITOM MPAKTUYECKOW JesTebHOCTH,
HEOOX0IMMbIE Pe3yJbTaThl 00y4YeHHS CHOPMHUPOBAHBI, HX KAYE€CTBO OIIEHEHO KOJMYECTBOM 0aJioB, OJIM3KMM K MAKCUMAJIbHOMY

70% - 89% «Xopo1o» JlocTaTouHO MOJIHOE MOHUMAaHUE MPEeAMEeTa, XOPOIINe 3HAHUS, YMEHUS U OIBIT MPAKTUUYECKON JIeSITeIbHOCTH, HEOOXOIMMBbIE Pe3yJbTaThl
00yueHus cOopMHUPOBAHBL, KAYECTBO HH OJHOTO M3 HUX HE OLICHEHO MUHUMAaJbHBIM KOJUYCCTBOM OasuIoB

55% - 69% «Y IOBIL» [pueMyieMoe MOHUMaHUE MPEMETa, YIOBICTBOPUTEIbHBIC 3HAHUS, YMEHHS U OIBIT MPAKTUICCKON JISSITCIILbHOCTH, HEOOXOIMMBbIE Pe3yIbTAThI
00y4eHus: chOPMHUPOBAHbI, KAYECTBO HEKOTOPBIX M3 HUX OIICHEHO MUHMMAaJIbHBIM KOJMYECTBOM 0ajioB

0% - 54% «Heymosm» Pe3ynbTaThl 00y4YeHUsI HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTATOYHBIM TPpeOOBaHUSIM

[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 MOHMMAaHUE IpeIMeTa, BCECTOPOHHUE 3HAHUS, OTINYHBIC YMCHHUS U BIAJCHUE OIBITOM IIPAKTHICCKON JeATCIHHOCTH,
HEOOXOAMMBIE Pe3yJIbTaThl 00ydeHHUs chOPMUPOBAHBI, UX KAUeCTBO OIEHEHO KOJIMYECTBOM 0auioB, OJM3KUM K MaKCHMAJIBHOMY

70% - 89% 14 =17 «Xopoto» JIOCTaTOYHO MOJHOE MOHMMAaHHE MPEAMETa, XOPOIIUe 3HAHUS, YMEHHS U OTBIT PAKTHIESCKON NeATeIbHOCTH, HEOOXOMMBbIC
pe3ysbTaTel 00ydeHns cOPMHUPOBAHBI, KAYECTBO HU OJHOTO W3 HUX HE OIIEHEHO MUHHUMANBHBIM KOJIMYECTBOM OaiuioB

55% - 69% 11 +13 «Y 10BILY [MpremaeMoe MOHUMAaHUE PEIMETA, yAOBICTBOPHUTEIbHEIC 3HAHUS, YMEHHS U OIIBIT IPAKTHIECKOH AeSITeIbHOCTH, HEOOX0MMBIE
pe3ysbTaTel 00y4eHns chOPMUPOBAHBI, KAUECTBO HEKOTOPBIX M3 HUX OIIEHCHO MUHUMAJIBHBIM KOJIMYIECTBOM 0ajuioB

0% - 54% 0+10 «HeynoBmny Pe3ynbTathl 00y4YeHUsI HE COOTBETCTBYIOT MHUHUMAJBHO IOCTATOUHBIM TPeOOBaHUSIM

4. TIlepevyeHb THNIOBBIX 3aJaHUH

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 N2 1

KoHTponbHaA pabota no teme «AuddepeHuymanbHbie ypaBHeHUA 1 —ro nopagKa»
1. OnpeaenuTtbTUN U HaliTK 061 Me peLLeHUA faHHbIX yPaBHEeHUNA:

1. (y+ yhx)dx— (x—xy)dy =0.

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

2. HaiiTh yacTHbIE pellleHUs] YpaBHeHU:

4. xy'—y=xtg(yj, y(1) =1.

X

5. ddx=2y—xe))dy, y(-1)=0.

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

I) OnpeaenuTb TUN U HAWTU O6LLME peLueHUsA AaHHbIX yPaBHEHUN:

1) y'=y'+x.

X

14 ! e
2) Yy -2y +y=—.
X

II) Penmre 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 YHKIHOHAJIBbHBIE PAILI
I. HccnenoBarh Ha CXOIMMOCTD PSIBI:
o0 1 x +1)? Z nl(n+1)!
S B N CRa IR e
mmin+1—cos” na = (n+2)°3" o (2n)!
o0 _ n o0 _ n 4
42( n-1 j , 52%
nmi\3n+2 oono+5
II. Haiit naTEpBa CXOMUMOCTH Psijia, UCCIAEA0BATh PSA/l HAa KOHIIAX HHTEpBAJIa:
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, xp=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
Kontponbnasi pabora Ne3 mo teme « @ yHKIMH KOMILIEKCHOIO IepeMEHHOI0»
BAPHUAHT Nel
. 3/ o .
IR a) Haitru Bce 3Hauenns Kopus: ¥ —2 . Pe3ynbTaT BBIYKCIICHHUI PEICTABUTH B aNre0pandeckoii opme.
0) Ilpexncrasursb B anreGpandeckoii popme: (—1— .
V. a) Haiiru xoodduumenr pacTskeHus U yroil NoBopoTa B TOUKE Z, =1—i Ipu oToOpaXkeHun ® = z?
12
0) IIpoBepHTh QYHKIMIO HA aHAJIMTUYHOCTH: O = (Z )"+ Z .
VL Haifru amamurmaeckyro ¢ynkmmo f(2) =U +iV  no mssectnoii  peiicTBurenbHoi yactu M 3Hauemmio [ (Zg) :
Ux,y)=x"=3xy" f(i) =i,
2 o .
VIL Boruncurs narerpax: | z-Imzdz | rae L - orpesok npsmoii ot toukn Z; = 0 | notouxu 2, =1-2i
L
dz .
VIIL. BBIYMCIIUTH HHTETPaT: J‘ﬁ ,rne L 1|Z - 21| =1.
12(z— 20)

Koumponvnasn paooma Ne3 no meme «Komnnexcuwle psaovl. Boruemury
BAPUAHT Nel
<
(z—-1)(z° +2z-3)
x  cos(in) +°° (z+i+1)"

2. Haiitn u noctpouts 00JaCTH CXOAUMOCTH PSjA: Z

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

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

3. Borunciith CJICOYOIUEC HHTCIpaJibl.




O e HOYHbIE

HPMMBPLI THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

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

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

1. Pemmuts mupdepennuansHoe ypaBHeHne  X'+3X = e , €CIn X(O) =0.
2. C nomomsio popmyiel [lroaMennst HAWTH pelIeHne ypaBHEHHS
x''=arctgt
YIOBIETBOPSIOIIEE HAYABHBIM YCIOBHASIM X(O) =x (O) =0,
x+4y+2x =41 +1;
. H0)=y(0)=0.

3.  PemuTh cucCTeMy ypaBHEHHH . 3
y+xX—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 H () YHKIHMOHATIbHbIE PSIIbI
1. UccnenoBars Ha CXOMUMOCTD 3HAKOIIOJIOKHUTEITEHBIC PAIBIL:

N SPCL VP CHE R
a1 (5n* +1)-\n it 2047
© (n!)? © (n—lj” 1
3 4 L
) ngl 2" ) ngl n 5"

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

°° 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 CTEIIEHHOW DS, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

1/8 1
D [N1-x"dx 2) [sinx’ dx
0 0

KoMmniekcHbie yucaa u ¢ yHKIHA

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

BeimonHuTh neiicTBus B anredpanveckoi (opme:
|
D 3z+5z;, 2) z1-2p, 3) —.
22
2. lansl uncna 7 = 3\/§+ 3i, zp=—1+4i, z3=2-4i.

[locTpouTh 4YKClia Ha KOMILIEKCHOM IJIOCKOCTH W IEPEBECTH B TPUTOHOMETPUYECKYIO M IMOKa3aTeJIbHYIO (QopMy
3anucy. BBIMOTHUTE yKa3aHHBIE JAEHCTBHS B MOKAa3aTenbHOU (GopMe, pe3ylbTaThl IPEICTAaBUTh B alreOpandeckoil u B
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MoKa3aTeIbHOMN Gopme.

1) (Z2)6, 2) %/;’ 3) Z2-Z3 )

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

Berancnuth 3HaUeHUS PYHKITUN:

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

Pesynbrarsl npeacraBuTh B anredbpandeckoit dopme.
4. OnipeaenuTh U MOCTPOUTH Ha KOMITJIEKCHOM MJIOCKOCTH CeMENCTBA JIMHUM, 3a/IaHHBIX YPaBHEHUSIMU

C )
1) |Z|: ;gz, 2) |Z|: CSln(arg Z).

5. HaiiTu MOZymb U apryMeHT TIpou3Boanoi Gyaxuun W= f(Z) B Touke 7 = Zp:

F(@=0+4)e™,  zo=1+i
6. BeruncianTh MHTETPAJIBI:
dz
1) j -
(L)*/Z

, eoe L:{ |z|=+/3, Rez>0 };

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

7. Ber4uCIuTh, MCIOJIB3Ys HHTETpaIbHY0 Gopmyiry Komm:
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Me pPONPHAT Ust
5 1) |z|=0,5;
LT gz, 20e Li2) |z+1)=1;
2 (z+1)°
(L) 3) |z]=2.

OnepanMoHHbLi MeTO
1. Haiitu n3o0paxxeHus Cleayronmx (QyHKIIUN:

eat _ebt
1) f(t)=cos™. 2) f(n)=
2. Haiiti opuruHaibl GyHKIMH 110 33JaHHBIM U300paKCHU M
1 2
1y F(P):f- 2) F(P):%'
(p+D)*(p+3) (p"+4(p~+9)
3. Haiitu pemenne 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 [lroamerns:
0, <1,
-2, 1<5tL2,
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 7, - KOMILICKCHO CONIPSKEHHBIE YHCIIA)
[IOKO YCcTaHOBUTE COOTBETCTBUE
(PT5 u JIefiCcTBYE 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

—i—

,=Te °

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

Z
6) ['maBHOE 3HAaYeHNE 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]
P

4. 2exp 1+i%j

3Ha4YeHUE () YHKINU

1. e(1++/30)

2. ei—3)
3. e(\3-i-1)
4. e(\3-i)
5.

4.

Haiitu koapuiirieHT pacTsukeHHs U yrojl MOBOpOTa B Touke < = !

nipu otobpaxennn f (Z) = Z4 +1Inz

HpH BBOZC SHAUCHNA k 3HAYCHUA KOpHGfI KBaApaTHBIX OKPYIVIATE IO

JCCATBIX.
3HaueHUS yriia IIOBOPOTa BBOJAUTH B I'paaycax

BBectu nBa umcia
k=
a =

S.

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

, THie
7, =0

COAUHAOIMAA TOYKHU u

2, =1+2i

BBecTn nBa umcia
X =




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

OTBeT noyTy4uTh B BUJIE KOMIUIEKCHOIO uncia X + 1)y

JlpoOHble 3HaUeHU sl BBOAUTD B BUJIE HECOKPATUMOU IpoOU

419,-7/2

6.

BeranciauTs HTErpai, UCmonb3ys Gopmyny 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 QyHKIIMH, 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()=2e"" +4sh2t 4 4
FO=26 7 +ds s R =t
D. f(t)=4e> —4ch2t p=3 p°-4
3 8
4. F(p)= +—
p=3 p +4
0.
BeiOepure YCIOBHO CXOISAIMWCA Psifl, HWCHONB3YS IPU3HAK 0 (_1)n+1 . n2
JleiiOnumna 1. —
n=1 (37’1 + 2)
2 0 (_l)l’l-l-l ‘n
ST (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
MakropeHa. 2. f(x)=%+%x+§xz+%x3+...

11 3, 5,
X)=——+—Xx—1—XxX"+—x +...
3. f(v) 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
GbyHKIWS CYIIECTBEHHO 0C00ast TOUKa

eZ

f(Q)=————= =00

Z2(1 _ Z)2
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(1+zj
In
f@)= il 2=

2 (z+40)
F(2)=sin Ez+1+4zj

z+4i
1

o

Q= e
z=1

z=4i
Z=-i

z=-4i

13

1

OyHKIHI0 W = — pasliokUIM B OKPECTHOCTH TOUKH Zy = —I B CTETICHHOM PsiJ

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

VYxaxurte K03 pUIHUEHTBI pa3IokKeHHUsT agp; a;;ay;a3
(npoOHBIe OTBETHI BBOANTE OOBIKHOBCHHOM HECOKPATUM O IPOOBI0 O€3 P00 eIioB, ecim ko3¢ G rueHT

MHUMBIH, | — NEPBbII MHOKHTEIb)

ap=
a|;=
ar=

3= _

14.

16.Penmts 3anauy Koum onepanyoHHbIM
METOJIOM

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

15.
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BBI6epI/ITe CXOHHHMﬁCﬂ pAA, UCIIOJIB3Ysl 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 BLI6paTB YpaBHCHMA, OOITyCKAIOIIUC TIOHIDKCHHUE TOpAAKa C MOMOLIbIO 3aMCHbI

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

"ot or=o

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

25y =
Y Y sin’5x

17. Yacruoe peuenye Y * HEOJTHOPOJHOrO 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 HaA YK3aMEH

3adeTHbIi (DK3aMeHANIMOHHBIN) OmiaeT 1

Cemectp 3

Crenennbie psaasl. Teopema AGenst.HaxoxxeHne nHTEpBaia CXOIMMOCTH CTEMEHHOTO 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 ypaBHeHuE

1
2n+5)InQ2n+5)

0 971

OmnpenenuTs HHTEPBAT CXOAUMOCTH (PYHKIIHOHAILHOTO Psia Z(—l)"

o0
HccnenoBarh Ha CXOAMMOCTD YHCIIOBOU Pl > (="

n=1

o St (=2

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

0 CTENEeHsIM
Beruucnuts ln(—\/g + i)2

Haiitn ko9(QUUMEHT pacTsDKEHMSI IUIOCKOCTH Z =X-+Iy B TOo4ke Z,=2i—3 npu

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

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

9. WM3ob6pa3uth 00s1acTh, 3aJJaHHYI0 HEPABEHCTBAMU
|z—i|<3, |z+1]21, Sz/6<argz<5z/4.
iz

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

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

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

Juddepe HuaIbLHbIe YPABHEHUSA U CHCTEMbI

e Kakue oObIKHOBeHHbIE AM(depeHIMaNIbHbIe YpaBHEHUS NIEPBOro MOpsi/IKa HA3BIBAIOTCS YPABHEHHSIMU C Pa3/ieEHHBIMU U C
pazzessrommmucs nepeMenHsiMu? Kak onu peratores?

e Kaxkue 0oOBIKHOBeHHBIC aupdepeHIMANLHBEIE YpaBHEHHS TIEPBOTO TOPSIKa HA3BIBAIOTCS OfHOpoAHBIMHU? Kak oHM
pemaroTcs?

e Kakue 00bIKHOBEHHbIE TUDpepeHIMaIbHbIe YpaBHEHUS IEPBOro TOpsAKa Ha3bIBAIOTCS JIMHEHHBIMU? [lepeuuncinure MeTobl
pereHus

e Kak pemaercst ypasaenue bepaysmu?

e Kakue oObIKHOBeHHbIE Ju(pepeHIraIbHble ypaBHEHMsI IIEPBOrO TOpsAJKa HA3bIBAIOTCS YPABHEHMSIMHM B  TIOJHBIX
nuppepenimanax? Kak onn pematorcs?

e Yro Takoe 3amaya Komm amsi oOBIKHOBEHHBIX Au(depeHIMaNbHBIX ypaBHeHHH BbicmmX mnopsinkoB? Korma ona mmeer
€JIMHCTBEHHOE PeIleHNE?

e [lepeuuciaure OCHOBHBIE THIBI OOBIKHOBEHHBIX JU(DEepeHIMAIbHBIX YpPaBHEHUH BBICHIMX TMOPSIKOB, JOMYyCKAIOMIINX
TIOHIDKEHHE TOpsI/IKA.

e Jlaiire ompexaeneHre JHMHEHHOTO Au(epeHIaNibHple YpaBHEHM n - ro mopsnaka. llepedncrnure OCHOBHBIE CBOWCTBA
YACTHBIX PEILECHUI OJJHOPOIHOTO YpaBHEHHS.

o Cdopmynupyiire TEOpeMbl O BPOHCKHAHE.
Chopmymupyiire TE€OpeMy O CTPYKTYpE OOIIETO PEeIIeHNs] HEOHOPOTHOTO JIMHEHHOTO TH(depeHIMANLHbIC ypaBHEHUS

e B uyem cocrour metox Jlarpamka OTBICKAHWS YaCTHOTO pEIICHWS HEOIHOPOIHOTO JIMHEHHOro auddepeHIpaisHbIe
ypaBHEHUS?

e (Cxema nocTpoeHuwsl (yHIaMEHTAJIbHOM CHCTEMBl PEIICHUI OJIHOPOIHOIO JIMHEHHOro auddepeHImaibHble YpaBHEHHS C
MOCTOSTHHBIMU KO3(HIieHTaMu
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[Tepeuuciure MeTONbI OTBICKAHHMSI YAaCTHBIX PEUICHUH HEOJIHOPOIHOTO JIMHEWHOTro IuddepeHImaIbHbIe YpaBHEHUS C
TIOCTOSTHHBIMU KO3(hHIieHTaM 1
MHaiire  ompesieneHre  HOPMAJbHOW CHCTEMBI  OOBIKHOBEHHBIX AHP(EpeHIMANBHBIX YpaBHEHMH N-TO  TOPSJIKA.
Chopmymupyiire 3amxauy Komm Jjist TaKoW CHCTEMBI.
W3noxure METOAbl MCKITFOYCHHMS M XapaKTEPUCTHYECKOTO YpaBHEHHs OTBICKaHHMS OOINETO PEHICHUS CHCTEMbI
JIMHEHHBIX OIHOPOJHBIX YPAaBHEHHII C MOCTOSHHBIMHU KOA(PUIICHTaMH.

Yucaosslie H pyHKIUOHAIBLHBIE PAABL. Paabl @ypbe
[TonsiTne yncnoBoro psana, ero cymmMbl. HeoOXxoanmblil Mpu3HAK CXOIUMOCTH.
CBolicTBa CXOIAIIMXCS PAIOB.
CpaBHHUTENBHBIN NPU3HAK CXOAUMOCTHU 3HAKOTIONIOKHUTENBHBIX PAIOB. DTAJIOHHBIE PSIbI.
[pmuak [d'amambepa. [ kakux BUIOB YHCIOBBIX PAIOB OH 3(peKTuBeH?
Panukanpaenii npm3Hak Komm. [[is kakux BHIOB YHCIIOBBIX PSAAOB OH MPUMEHSICTCS?
Nurerpanpueiii npmsHak Komm-Maknopena. B kakux ciiydasx ero cienyeT NpuMeHsITh?
[pmnak JlelOHMIIa CXOAMMOCTH 3HAKOYEPEAYIONMXCsS psAaoB. Kak mpoBoAMTCS OIEHKa CyMMBI M OCTaTKa TaKOro psjaa?
[TonsiTHe aOCOMIOTHON 1 YCJIOBHOM CXOUMOCTH.
[TonsiTe (yHKIMOHATLHOTO pPsiia W O0JAcCTH ero cxoAuMocTH. PaBHomepHass u abcomoTHast cxogmmocTh? CBoicTBa
PaBHOMEPHO U a0COIOTHO CXOISIINXCS PSIIOB.
[NonsaTre crenennoro psina. Teopema Abens.
WHrepBan u paanyc CXOIUMOCTHU CTeTIeHHOro psifia. CrocoObl HAXOXKESHHSI HHTEPBAJIOB CXOIUMOCTH.
Psanwr Teitmopa n MakmnopeHa anst qanHod QyHKIpH. Y ciioBus pasznoxkenus QyHkimw B psia Teiiopa. Cxema MOCTpOCHHS
psina Teiinopa (MaknopeHa).
Psnpr Maknopena Ayl HEKOTOPBIX 3JI€MEHTApHBIX (YHKIMI, HHTEpBaJbl WX CXOIMMOCTH. VICTonmp30BaHME TOTOBBIX
Pa3NOKEHUI [T TIOMYYCHHS Pas3lioKeHUs B psii MakiopeHa Oonee CIOoKHBIX (DyHKIMNA. [IprMeHeHHe CTETICHHBIX PSIOB B
NPUOJIIDKEHHBIX BBIYUCIICHUSIX.
[TonsiTue TpuroHometprieckoro psaa. @opmynsr ypre s HaxoxkAeHUs Kod(drimeHToB psaa (QyHKIwMs neprogudecKast

Y 3aJlaHHAs1 Ha MHTEpBaje [—TE; TE] ).

Teopema Jlupuxiie 00 YCIOBHSX pa3iokeHus QyHKIHH B psg Dypbe.
@opmynbl Pypbe 11 YETHBIX U HEUETHBIX (DYHKLIMIA.

®opmyisr Dypbe 17151 Ciydast pasIokeHns (yHKIFH, 3a1aHHOK B pomsBonbHOM maTepsane [—I;[].
Pasnoxxenue B psig @ypbe HeTleprUOIUY €CKHUX (DYHKITUHA.

Kommnuie kcaplie uncna u pynknuu. Teopust BBI4eTOB
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ITonATHE KOMIUIEKCHOI'O YHCJIa, €r0 AESHUCTBUTEIHHOM 1 MHUMOM YacTH.

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

ApudmeTnaeckue eUCTBYS HaJl KOMIUIEKCHRIMHU YHCJIAMHU, 3aTIMCAaHHBIMHU B aJIre¢Opandeckoi opMme.

I'eomeTpuueckoe IpeACTaBICHUE KOMIUIEKCHOTO 4YHCJa, KOMIUIEKCHAs IUIOCKOCTb. Moy M apryMEeHT KOMIUIEKCHOIO
YyHUcoa.

TpuHOHOMETpHYECKass W TOKa3aTelbHas (opMa 3amucy KOMIUDIGKCHBIX uwmces. llepexox w3 omHOW (OpMBI 3ammcu
KOMIUIEKCHOTO YHCJIa K JIPYTOM.

Bo3BeaeHnue B cTeneHb U U3BJI€UE€HUE KOPHS M3 KoMIUIeKcHoro uncia. Gopmyssr Myaspa.

[NonsaTre yHKImmM KOMIUIEKCHOrO mepemeHHoro. [Ipeen n HenmpepeIBHOCTH (PYHKIWN.

[TokazarenbHasi, TorapudpMmdecKas, TPUTOHOMETPUIECKUE, TUIIEPOOTMIECKUE W 00paTHBIE TPUTOHOMETpPUIECKUe (DyHKIMN
KOMIUIEKCHOTO TIEPEMEHHOTO.

JuddepenimpoBane (QyHKIMM KOMIUTIEKCHOTO nepeMenHoro. Y cioust Komm-Pumana.

Conpsi’KeHHbIC TAPMOHUYECKHUE (DYHKIH.

[TonsiTne aHanmMTH4eckol (YHKIMM KOMIUIEKCHOTO TepeMeHHOro B obmactu. HeoOxomuMble M JAOCTATOYHBIC YCIOBUS
AHAJIMTUIHOCTH.

I'eoMeTpudecKuii CMBICT MOYJIS U ApryMEHTa TPOM3BOJTHOM (PYHKITMM KOMIUIEKCHOTO TIepeMEHHOTO.

[TonsiTre MHTETpaNa OT QYHKIMH KOMIDICKCHOTO MEePEeMEHHOTO U €TI0 OCHOBHBIE CBOMCTBA. BhIUMCIICHHE HHTETPAJIOB.
Wnrerpanbras Teopema Komm. MaTterpanshas Gopmyna Komm u ee cneacTsus.

YucnoBble M (yHKIMOHAJIBHBIE PSABI C KOMIUIEKCHBIMH YJICHAMH.

Crenennble psnbl. Teopema AGens. Psan Teiinopa. Teopema o pa3nokeHIM aHAIMTHYECKON (DyHKIMM B psi Teimopa.

Psaner Jlopana, ompenenchue. Teopema JlopaHa o pa3joKeHHMM aHAIMTHICCKOM (YHKIMM B Koiblie B psan. llomsTue
AHAJIMTUYIECKOrO NPOJIOJDKEHIS.

Oco0ble TOUKM W UX Knaccupukaipsi. Beraer QyHKImM B M30IMpOBaHHON 0C000M Touke. DOpMysbl Uil BBIYUCIICHUS
BBIUETOB.

OcHoBHasl TeopeMa O BhIYETaX.

IIprMmeHeHre BBIYETOB K BBIUNCIICHHIO ONpPEEIEHHBIX HHTETPAJIOB

OnepanuoHHbIII MeTOJ
Matire ompenencnne mnpeoOpazoBanms Jlammaca. Kakas QyHKIMST MOXET CHOyXuTh opurmHajoM? UTO Ha3bIBaeTCs
mobpaxenreM (QyHkimm 1o Jlamiaccy?
3anmmmre TabNMIly M300paKeHNH HAMOOJIEe YacTO UCTIONB3yEMbIX AIIEMEHTAPHBIX (PYHKIIVIA.
ChopMmymupyiiTe W 3anmIliTe CBOWCTBO JIMHEHHOCTH. Kak OHO MCTIONB3YEeTCS I HAXOXKIACHUS W300pasKSHHSI 110 OPHIMHAITY
1 Ha000poT?
Chopmymupyiite ¥ 3ammmmre cBoWcTBa AudpepeHIMpoBaHus W300pakeHns W opuruHana. Kak OHM HMCTIONB3YIOTCS IS




O e HOYHbIE
Me PONPHSATHsi

Hpnmepu THUIIOBBIX KOHTPOJIb HbIX 3aJaHUH

HAaXOXICHUS M300paKCHUS TI0 OPUI'MHAITY W Ha000poT?

ChopMmymupyiiTe W 3alMIIUTE CBOWCTBA HMHTETPUPOBAaHMS W300pa)keHWss W opuruHajia. Kak OHM HCTIONB3YIOTCS IS
HAaXOXKICHUS M300pakKeHus 10 OPUTMHATY U HA000pOT?

ChopMmymupyiiTe ¥ 3alWIIMTE CBOWCTBA 3amas3jblBaHusd M CMEleHMs. Kak OHM UCTIONB3YIOTCS JJI1  HaXOXKICHUS
M300paKeHKS TI0 OPHIMHAIY M Ha000poT?

Jaiire nonstre cBepTku dyakimid. Kak 3amicsiBaetcst m3obpaskenue cBepTku? Kak MOKHO HCTIONb30BaTh (POpMYITy CBEPTKH
JUTS. HAXOXKJEHUS M300paKeHMSI 110 OPUTHHAILY M Ha000poT?

Wznoxure cxeMy HAXOXKIESHUS YACTHOTO PEIICHHS JIMHEWHBIX TH(PdepeHIMAIBHBIX YPAaBHEHHN ONEPAllIOHHBIM METOIOM.
N3noxure cxeMy HaxOXIEHHS 4YacCTHOIO PEIleHHsS CHUCTEM JIMHEHHBIX Au(depeHIMaIbHbIX YPaBHEHHUH ONEepalOHHbIM
METOJIOM.

3ammmmre U nosicaute Gopmyity Jroamerts.

[Tonarue Gpynxipii Xasucaiina (1)-¢ynxms) u Jlupaxa ( O - pynKims).

S. MeTtoauueckue yKasaHus 10 Mpoueaype oueHUBAHUSA

O e HOYHbIE M e PONPUSITHSI

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

1.

KontponbHas padora

B cemecTpe cTyneHTBHI BBINOMHAIOT 5 KOHTPOJBHBIX paboT, coAepaHHE KOTOPBIX OXBAaTHIBAET BCE pa3Jleiibl
nucivimHbl.  Kaxnmomy CTyaeHry BblgaeTcst cBod BapwaHT. KOHTpombHBIE paOOThl TMPOBOASITCA B Yachl
NPaKTUYECKUX 3aHATHH. 3a Ka)KAyH KOHTPOJbHYIO paboTy MaKCHMallbHbIN Oajl omnpejelsieTcsi B COOTBETCTBUE C
PEUTHHI-IUIAHOM IMCLMIUIMHB.

KpuTtepuun oneHku 3aganus:

banbl 32 KOHTPOIBHYIO paboTy MOMYYar0TCsl YMHOKEHHEM MaKCHMaJIbHOTrO 0asuia, MpeyCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEUTHHT- IUIAHOM, Ha JIOJIF0 BEPHO BBITIOJHEHHBIX 3a]1aHHIL

B cemectpe crynents! Bemonusitor 5 /13 mo Bcem pazaenaM MporpaMMbl IUCIMIUIMEBL. Y KaXIOro CTY/ICHTA B
rpyme cBoii BapuaHT V/I3, HoMep BapruaHTa COOTBETCTBYET HOPSAKOBOMY HOMEPY CTYEHTA B CIIMCOYHOM COCTaBE

TPYIIIBL.
N/13 pa3MerieHsl B 3IEKTPOHHOM KypCe T0 TUCIMILTHHE.

Perrenre kaxoro 3aj1anvis JODKHO OBITH TIOAPOOHBIM, C BKITFOUCHHEM MPOMEIKYTOUHBIX PacUYETOB, PACCYKIACHHUM,
NOSICHEHHH, C YKa3aHHEM KCTIONb30BAHHBIX METOMO0B M (popMyst. 3aJaHUE BBICBUIACTCS OTACTBHBIM (haiiyiom,
ykaspiBaercst ®UO, rpynna.




O e HOYHBbIE Me PONPUAT U

Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKie YKa3aHus

Kputepuun oueHnBanust
3ajaHue CYUTACTCS 3aUTCHHBIM, €CJIM BBITIOJIHEHO OoJ1ee MOIOBUHBI 33 JaHNN
Ecii 3ananue He 3a4TeHO, pab0Ta BO3BpAlAeTCs CTYACHTY Ha JOPaOOTKY.

CryzneHTsl MOI'YT HCIIPAaBJISITh HEBEPHO PELLECHHBIE 3a/1aHus U Cl1aBaTh Ha IIOBTOPHYIO NpoBepKy. IIpenonasarens
MOXET Y4€CTh UCTIPABJICHHS M J0OABUTH OaJUIBI K MPEABITYLIM

TectupoBaHue — HE3aBUCUMBIIA
koHTpousb LIOKO

B cemectpe ctynentsl mpoxomar naBa pybexkHbix TectupoBaHus (PT5 u PT6) Bo Bpemsi koHbepeHI-Heqenn B
cepeMHe M KOHLE TEKYIIero CeMecTpa COIJlacHO pacrmcaHmio. PyGexxnoe TectupoBanue (PT) mpoBonurcs B
KOMIIbIOTEpHOH (opme B on-line pexxume. IIponomkurensHocTs TecTHpoBanusi — 90 MuHyT 6e3 mepepsiBa. OTCUET
BPEMEHM HAYMHAETCA C MOMEHTa BXofa cTyldeHra B TecT. MHCTpyKTax, NpeAIeCTBYIOMMNA TECTHPOBAHUIO, HE
BXOJIMT B yKa3aHHOE BpeMsi. CTyeHT MOXKET 3aKOHIMUTD BhITIOJHEHHE TecTa 10 uCTeueHUs OTBEIEHHOTO BPEM CHHL.
PT naneneno Ha He3aBUCHMYIO OOBEKTHBHYIO OICHKY 3HAHHI, YMEHWHA M BJAJEHHUIA, MMOMYYEHHbIX CTYICHTaMU 3a
OIpEe/IeJICHHbIH TPOMEXKYTOK 00yUeHUs.

Kaxxapiii Bapuant Ounera MoaesMpyeTcsi KOMILIOTEPOM TIO 33IaHHBIM pa3zeiaM XUMUH U copepxur 20 3a/1anvil.
CTyneHTsl BHOCAT OTBETHI B KOMIILIOTEp, HO BCE PEIICHHMS M TMOSACHEHWs MpoBOAST Ha Oymare. [lo oxoHuanmm
TECTHPOBAHMS TIPETIOAABATEIO BBIJACTCS MAaTpPHIA OTBETOB M CYMMAapHbIi peitmHr 3a TecT. OOCyxmeHue
pe3yJIbTaTOB TECTUPOBAHMS IIPOBOIUTCS HA KOHCYIIbTALIMIL

KpnTeplm OLICHKH OAHOI'O 3aJaHHA:

3a Ka)K710€ MPaBIILHO BBITIOJHEHHOE 3aJlaHue BBICTABIsIETCS 1 TeCTOBBIN Oaiu;
3a HETPaBIIHLHO BBINOJIHEHHOE WIM HEBBINIOJHEHHOE 3ajaHue BbicTaBisieTcs () 6amwios;

e I 3a/laHU ¢ BBIOOPOM HECKOJBKHX NMpPaBWIbHBIX OTBETOB, 33JJaHUM HA COOTBETCTBHE M YCTAHOBIICHHE
OCJIE10BATEIBHOCTH MPEAYCMOTPEHO YACTUIHOE OLICHUBAHHUE.

MaxkcrManbsHbIN CyMMapHbIi TeCcTOBBIN 0a 3a kaxaoe PT coctapmsieT 15 6ammos.

3a 2 wememu no PT cTyneHThl MOryT O3HAKOMMICS C JE€MOHCTPAlLMOHHBIM BapHaHTOM OwieTa, KOTOpbIH
pacrionaraeTcsi Ha caiire http//exam.tpu.ru B paszgene «MeponpsITHs», U MOXKET OBITh BBINONHEH KaXIbIM
CTYZIEHTOM HEOTrPaHMUE€HHOE YHUCJIO pas.

Hnsa cmyoenmos, ne npoweowux PT 6 nepuoo nposedenus mecmupoganus no Y8adCumenbHol npuyune,
npeoyCcMompeHa 603MOACHOCHb MECMUPOBAHUS 8 Pe3EPEHbILL 0eHb, KOMOPbllli HAZHAYAEMCs CPA3Y NOCTe KOH@Pep eny-
Hedenu.

Ilpu pe3yrvmame pybedcnoeo mecmuposanus 6 6an106 u meree, 06YUAIOUWUMC NPEOOCMABIACMCA 8 NePUoO
meKyujetl npoMelCymoyHoU ammecmayuu 803MO*CHOCMb nosmopro npovumu PT 6 pezepanuiii denwb, coenacosanublil



http://exam.tpu.ru/

O e HouHbIE MEPONPUAT U Hpouenypa NnpoBe 1€ HUSA OLI€ HOYHOTO MEPONPUATHUA U He00X0AMMble MeTOaH4e CKie YKa3aHus

¢ bropo pacnucanuu TIY.

DK3aMeH. DK3aMeH OCYIIECTBIISETCS B COOTBETCTBUU C [I0s10kEHNEM O TPOBEACHNUH TEKYIIIETO KOHTPOJIS U
npomexyrounon arrecranuu TIIY Ha sk3ameHe cTyaeHTY BBIAAOTCs OMIETHI, BKIIOYAIOIIUE TEOPETHIECKUES
BOMPOCHI U NMpaKTHIECKHe 3aaanus. [IpenonasaTeis, mpoBeprB paboTy, B XOI€ YCTHOH Oecebl CO CTYAEHTOM MOXKET
3aJ]aBaTh BONPOCHI 10 CAMOMY OWIETY, @ TAKKe JONOJHUATEIIbHBIE BONPOCHI TI0 TEOPHUH U MPaKTUKe. B urore crynexr
HaOMpaeT UTOroBbIi OaJl 3a SK3aMeH, MakcuMaibHO 20 6amoB. OueHKa 3a AUCIMITIMHY (OPMHPYETCs KaK UTOroBas
3a paboTy B CEMECTpe ¥ DK3aMEH B COOTBETCTBHUE C TIPUHSITOMN IIKAJION OLCHUBAHMS.

CryneHTsl, He CAaBIIME 3K3aMEH B CECCHOHHBIN MEepPHOA, MOTYT MepecaaTh €ro B IEPUO/Ibl JTMKBUA AN
3aJ]0JKEHHOCTEH B COOTBETCTBYE C AEHCTBYIOIIEH MPOLIe Ty POl

B cootBerctBuu ¢ mpukazamu ot 25.07.2018 1. Ne58/ox OO yrBep)kIeHUU U BBEACHUH B JICHCTBHE
«CucTemMbl OLICHUBAHUSI pE3yJbTaTOB 00y4eHUs B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» U Ne59/o1
OO0 yTBep>KAeHUHU U BBEJCHUH B JIeiCTBHE HOBOM penakunu «Ilo10’keHust 0 MPOBEICHUH TEKYILIETO
KOHTPOJISI ¥ TPOMEKYTOUHOH artectaunu B TITY» 3Kx3amen 1o ¢pu3nuke MpoBOJUTCS B YCTHOU (opMe.
CtyneHTy BblIaeTcs 9K3aMEHallMOHHBIN OUIIET, coAep KAl TEOPETHIECKUE BOIIPOCHI, KAYECTBEHHBIE U
KOJIMYECTBEHHBIE 3aauu. Kaxplil BOmpoc OmiieTa OlleHrBaThCs 6amiom (Bcero mo oriery 20 6aoB).
DK3aMeH MPOXOJUT B YCTHOU (opMme.

CornnacHo HIKanbl OLlEHUBaHUS pe3yJabTaTOB

18-20 GayoB (OTJII/IIIHO) - BCECTOPOHHME 3HaHMS, OTIMYHbIE YMEHHUSA U BIAJECHUE OIBITOM IPAKTUUECKOU NEATEIBHOCTH,
HEOOXOAMMBIE Pe3yNbTaThl 00ydeHHUs c(hOpMUPOBAHEI;

14-17 6annoB (XOpoIIO) - JOCTATOYHO IOJHOE MOHUMAHUE MPEeAMETa, XOPOIIe 3HAHUS, YMEHHS U OTIBIT MPaKTHIECKOM
JIeATeFHOCTH, HEOOXOAMMBIE Pe3yNbTaThl 00y4eHNs c(hOPMUPOBAHEL;

11-13 6annos (yI[OBJIeTBOpI/ITeJ'IBHO) - IIpueMJjieMo€ IOHUMaHue MpEeIMETa, yIOBICTBOPUTENbHbIEC 3HAHUS, YMEHUSA U
OTIBIT MPAKTHYCCKON JeATCIHPHOCTH, HEOOXOMMBIE Pe3ybTaThl 00yYeHUs chOPMHUPOBAHEL,

0-10 6amoB (HeyILOBJIeTBOpI/ITeJ'ILHO) - pe3yabTathl 00y4eHUs HE COOTBETCTBYIOT MUHHMAJBHO JOCTATOYHBIM
TpeOOBaHUSM.

Pe3ynbTaThl MpOMEXyTOYHOW aTTecTanuu OQOPMIISIIOTCS BEJOMOCTBIO M BHOCSTCS B 3aUETHYIO KHHIKKY

oOyJaromerocs.




