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1. Poab aucunmiaudbl «MaTtemaTuka 3» B (JOPMHUPOBAHUM KOMIIETEHI[HI BHIMYCKHUKA:

KOII COCTaBJ'IﬂlOIIII/Ie PE3yJbTaTOB 0CBOCHUA (}IGCKpI/IHTOPLI KOMl'[eTeHIII/II/I)
KOMIIeTeHIIMH HanmenoBanue KOMIIETEeHIHH HauMeHoOBaHHE
Kon
YK(V)-1 Crioco0eH oCyIIecTBIATh TOUCK, KPUTHIECKUI YK(V)-1.31 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK M MaTEMAaTHIECKHE METOIbI TEOPETUIECKOTO
aHaIN3 ¥ CUHTE3 HH(POPMAINH, IPUMEHSTH Xapakrepa
CHCTEMHBIN TTOIXOJ I PEIICHHS OCTABICHHbIX
3anau YK(Y)-1.V1 YMeerT pemiath 3a1a4i TEOPETUIECKOTO U MPUKIIATHOTO XapaKTepa
YK(Y)-1.B1 Buageer onbITOM IPUMEHEHNS 3aKOHOB €CTECTBEHHBIX HAYK U MAaTEMATHYECKUX
METOJIOB ¥ MOJIENIEH TSI pEeLICHHS 33/1a4 TEOPETHIECKOT0 ¥ IIPUKJIAJHOTO
Xapakrtepa
OIIK(Y)-2 CnocobeH pemars cTaHJapTHBIC 331241 OIIK(Y)-2.33 3HaeT OCHOBHBIE OIPE/ICTICHUS U MOHATHS TeopuH AU depeHINaTbHBIX
podeCcCHOHANBHOMN NESITeIbHOCTH Ha OCHOBE ypaBHEHHH, PsIIOB, PYHKIMU KOMILIEKCHOTO IIEPEMEHHOT0 U OIIEPAllMOHHOTO
nHpopMannoHHOH 1 OubaHorpaduuecKoit UCUUCIICHHS
KYJIBTYPBI C IPUMEHEHHEM HH(POPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH U C y4€TOM OCHOBHBIX TpeOOBaHMI
WHPOPMALMOHHOW 0E€30MaCHOCTH
OIIK(Y)-2.Y3 Ymeer pemate 0OBIKHOBEHHBIC TH(D(hepeHIINATBHbIC YPAaBHEHUS U UX CHCTEMBI,
MIPUMEHSATH aNnapaT rapMOHUYECKOT0 ¥ KOMIUIEKCHOTO aHaJIM3a MPH PElIeHUN
CTaH/apTHBIX 3a/1a4
OIIK(Y)-2.B3 Brnaneer MaTeMaTH4ecKUM anmnapaToM KOMILIEKCHOTO U ONEPAlliOHHOTO

HUCYHUCIICHUA, HH(I)(bCpCHHI/IaJ'IBHI)IMI/I YpaBHCHUSAMU U psLAaMU I IIPOBECACHUA
TCOPECTUICCKOI'O UCCIICA0OBAHUS U MOACIMPOBAHUA (I)I/ISI/I"ICCKI/IX U XUMHYCCKHUX
ITpOLECCOB U HBJ'ICHI/IfI, a TaKXKEC, IJis pCIICHUS HpO(bCCCI/IOHaJ'IBHBIX 3a1a4




2.

IToka3zaTenn U MeTOABLI OLIECHUBAHMSA

Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 TUCHUILTHHE

Koa noctuxkenust

HaumeHoBaHue pa3jesa IUCHMILITHHBI

MeToabl O1leHUBAHUS

Kox HanmenoBanue KOHTPOJIMpPYeMoii (0L eHOYHBIE MEPONIPHUATHS)
KOMIIeTeHIIUH (MJIU ee YacTH)
PI1 | Ymers pemats OOBIKHOBEHHBIE YK(V)-1 1. OGBIKHOBEHHBIE KontponbHas padora
i depeHIanbHbIe YPABHEHUS U UX nuddepeHaIbHbIe ypaBHEHHS nas.
CHCTEMBI OIIK(Y)-1 MIEPBOTO MOPSIIKA TecTupoBaHue — He3aBUCUMBII
2. OOBIKHOBEHHBIE koHTpoJib [JOKO
muddepeHIanbHble YpaBHEHUS
BBICIINX TOPSIIKOB M CUCTEMBI
O0OBIKHOBEHHBIX AU dHepeHITHaTLHBIX
YpaBHEHUN
P2 | YMeTs uccnenoBarh Ha CXOAUMOCTD YK(Y)-1 3. YucnoBble psiibl KonTponbnas pabota
YHCIIOBbIE U ()YHKIMOHAIBHBIE PSIIbI nas.
OINK(Y)-1 TecTupoBaHue — HE3AaBUCUMBII
koHTpoJib [JOKO
PI3 | Ymerh paznaratb QyHKIUH B YK(V)-1 4. OyHKIMOHAIbHBIE PSIIbI KonTtponbHas pabora
(GYHKIMOHAIBHBIE PAIBI 5. Pagsr @ypoe HJ13.
OIK(Y)-1 TecTupoBanue — HE3aBUCUMBIN
koHTposb [TOKO
P14 | YMerb paboTaTh ¢ KOMIUIEKCHBIMU YK(V)-1 6. Kommnekcusle unucna u pynkuun | KontponbsHas pabota
qHCIaMy U KIUSMHU nas.
by OIK(Y)-1 TecTupoBanue — HE3aBUCUMBIN
koHTposb [TOKO
PS5 | YMeTs uCIONB30BaTh PSIBI YK(VY)-1 7. Pa1pl B KOMITJIEKCHOM 007acTH KonTpomnpHas pabota
KOMITIEKCHBIX (pyHKITHIA 8. Teopus BbIUETOB U €€ 3.
OIK(Y)-1 HPUIIOKEHUS TectupoBaHue — He3aBUCUMBII
koHTpoJsib [TOKO
P16 | Ymers pemars 3anaqy Komm mis YK(V)-1 9.IlpeobpaszoBanue Jlamnaca. KonTtponbHas padora
I[I/I(I)(bepeHLII/IaHLHBIX ypaBHeHI/Iﬁ u OHCpaHHOHHBIﬁ MCTOJ PCIICHUA I/IHB
OIK(Y)-1 g depeHIMaIbHbIX ypaBHEHUH

CHUCTEM C IMOMOIIBIO OINIEPATUOHHOTO

TecTupoBaHue — HE3aBUCUMBII
koHTposb [TOKO




HCUYUCIICHUA

3. IIxana oueHnBaHUA

[lopsaiox opraHu3alMy OLIEHUBAHUS PE3YJIbTATOB OOYUYEHHS B YHMBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS Pe3yabTaTOB 00ydyeHus: B TOMCKOM MOJIMTEXHUYEeCKOM yHHBepcuTeTe (Cucrema OolleHHBaHUsA)» (B ACHCTBYIOLIEH pelakLun).
Hcnonp3yercst OamibHO-PEUTHHIOBass CHCTEMa OIICHWBAaHUS pe3yabTaToB oOyueHus. VToroBas omeHka (TpaAWLMOHHAS W JIMTEpHAs) MO BHUAAM
yuebHoU gestenbHocTH (m3ydenue aucuuinH, YWPC, HUPC, kypcoBoe mnpoekTUpoBaHUE, MPAKTHKU) OMpeeNsercs CyMMOW OalioB IO
pe3yJsibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXYTOUYHOM arTecTaluy (UTOroBast peiTUHroBas oleHka - MakcumyM 100 OamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJIHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIPHUATUA TCKYLIECIO KOHTPOJIA H HpOMG)KyTO‘-IHOfI aTTeCTalun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTI/IHF-HHaHOM JAUCHUITIIMHBI.

PGKOMGHI[yeMaH mKajaa aJ1d OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOJHEHUs
3aaHuA

CooTBeTCTBHE TPAAUIHUOHHOI OlIEHKe

Onpenenenue oLeHKH

90%+100%

«OTInYHOY

OT1InYHOE IOHUMAHHE npeamMeTa, BCCCTOPOHHUE 3HAHUA, OTIIMYHBIC YMCHUS U BJIAaJICHUC OIIBITOM HpaKTH‘ICCKOﬁ
JACATCIBHOCTH, H€O6XO,I[I/IMBI€ PE3yJIbTAThI O6y‘I€HI/I$[ C(l)OpMI/IpOBaHLI, HUX Ka4Y€CTBO OLICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, OJIM3KHM K
MaKCUMaJIbHOMY

70% - 89%

«Xopowo»

Z[OCTaTO‘{HO IMOJIHOC NOHMMAHUE MPEAMETA, XOPOLINE 3HAHUA, YMCHUSA U OIIBIT HpaKTH‘IGCKOﬁ JACATCIIBHOCTH, HGO6XOZ[I/IMLIC
PE3yJIbTAThI 06y‘I€HI/I$I C(l)OpMPIpOBaHLI, Ka4€CTBO HU OJJHOT'O U3 HUX HC OIICHCHO MHMHUMAJIbHBIM KOJIMYE€CTBOM 0aloB

55% - 69%

«Y IOBJL.»

HpI/IeMHeMOC IIOHUMAHHUC HpeaMeTa, yI[OBHeTBOpI/ITeHBHBIe 3HAaHUA, yMeHI/IH U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH,
HeO6XOZ[I/IMI)Ie pe3yJ'H)TaTI)I O6y‘-IeHI/I$[ C(I)OpMI/IpOBaHbI, Ka4yeCTBO HeKOTOpI)IX U3 HUX OUCHCHO MUHUMAJIbHBIM KOJIMYECCTBOM
GayioB

0% - 54%

«Heynosiu.»

PeSyHBTaTI)I O6y‘IeHI/IH HC COOTBETCTBYIOT MUHHUMAJIbHO JOCTATOYHBIM Tpe6OBaHI/I$IM

4. TlepeuyeHb THUNOBBIX 3aaHUMH

OueHoYHbIE MEPONPHSITHS

l'lpumepl.l THIIOBBIX KOHTPOJbHBIX 3a;1anm‘i

KonTponbhas padbota

BapmuaHT N2 1




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

KoHTponbHas pabota no teme «AnddepeHumanbHble ypaBHeHUA 1 —ro nopagKa»
1. Onpeaenutb TMN U HaUTK 06 Me peLleHUA JAHHbIX YPaBHEHWIA:

1. (y+ylnx)dx— (x—xy)dy =0.

5 Y+ 2X y= 2x2
1+ x2 1+ x2
2
3. (xy2 +2)dx+ (x2y =X )dy = 0.
y2 y3

2. HaiiTh yacTHBIEC pelIeHUs] YPABHEHUIA:

4. xy' - y=xtg( y}’ y(1) =1.

X

5. eYdx=(2y-xe¥)dy, y(-1) =0.

KoHTponbHaA paboTa no teme «AudpdepeHumanbHbie ypaBHEHUA BbiCLLero nopaaKka u cuctemol 1y»

) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPAaBHEHWIA:

1) y'=y+x

X

n ! e
2) Y'-2+y=—.
X
1) Pemurs 3anauy Komm:
1) yy'+(y)'=0. y@O=1y@®=1

2) y' -y =e+2x. y(0)=1 y'(0)=1.




IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

OueHouHbIe MEPONIPHATHS

1) y=

V.

dt x(0) =1; y(0) =-1.

Yucji0BBIE M (]_)VHKIIHOHaJ'lbl-Il)Ie PpAAbI

HccenenoBaTth HA CXOOAUMOCTB PSIBL:
< nl(n+1)!

> 1 (n+1)? !
l. e — z 3 Zw,

1N +1-cos? na S(n+2)2%3" o

©(n-1 © (-1)"n*

b3(2A), sgEr

n=1 3n + 2 n=1 N~ + 5

HaﬁTH I/IHTepBaJ'I CXOONMOCTH prI[a, HUCCJICO0OBATH prI[ Ha KOHIOax I/IHTCpBa.TIa
0.1)"x2" © 32" (n+3

p FOUNE ) $ IOy

n=1 n=1 (X+5)

Pa3znoxuth B psan Teiinopa, B OKPECTHOCTH TOYKH Xo, PyHKIHIO F(X):

Inx, xg=1 2)y=x2-sin5x, Xg =0

Xo =0, 4)y:iX Xo =—1.

KontpoabHnas padora Ne3 no teme « PyHKIHMH KOMILJIEKCHOTO ITepeMEHHOI0»
BAPUAHT Nel

a) Haiitu Bce 3HaueHMs KOPHS: $-2. Pesynbrar BBIYHCICHHIA TPEICTABUTH B alnredpandeckoi popme




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

1.

3.

VI.

VIL.

VIII.

Paznoxuts GyHKIHIO f ( JA ) =

2. Haiiti ¥ TOCTPOUTH 00JIACTh CXOAMMOCTH Psa: z /

0) IlpexncraButh B anrebpandeckoii popme: (—1— i)4i .

a) Haiityn kooduuUMEHT pacTsHKEHHs W yron MoBopora B Touke Zy =1—1 npu oroGpakenuu
2
0w=27" .

0) IIpoBeputs QyHKIHIO HA AHATUTHYHOCTD: O = (Z*)2 7.

Haiitn anamuruueckyro ¢pyukuuio f(z) =U +1V 1o u3BecTHOM NEHCTBUTENBHON YaCTH U 3HAYEHHIO

f(z0): U(xy)=x3-3xy*; f(i)=-i.

BBIUKCIUTE HHTErpA: IZZ Im zdz, rae L - orpesok npsivoii or touxkn Z; =0, 10 Touku Z, =1-2i.

L
rie LZ|Z—2i| =1.

dz
Bpruncnuts nHTErpaA: I 3
LZ

(z-2i)%°

Konmponsnas paboma Ne3 no meme «Komnnexcuwie psaovl. Beruemuiy

BAPUAHT Nel

Z
(z-1)(z% +2z-3)

B psan Jlopana ¢ nentpomM B Z() = 1 B xomsue

|lz-1>4.

© cos(in) R (z+i+1)"

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

Brrauciaute CJICAYIOLINE UHTETPaJIbL:

o0
zdz exp(1/z)+1 cosmxdx
A § B) J' p( ) dz

2 ©
|z-2|=4 e’ +e |]=2 z o X2 44X+ 5




OueHouHbIe MEPONIPHATHS IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

KontpoasHnas padora Ne3 no teme «OnepanuoHHoe HCHHCIEHHE.»
BAPHUAHT Nel

1. Pemwuts nuddepenunanbHoe ypapaenne X +3X = e , €CIU X(O) =0.
2. C momombto hopmysl Jroamens HAWTH peleHNe YpaBHEHUS
X''=arctgt,

Y/IOBJIETBOPSIONIEE HAUANBHBIM YCIOBUAM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pemuts cuctemy ypaBHEHHI

: 3.2
+X—y ==t
y+x-y=2




OneHoYHbIE MEPONPHSITHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

U3,

IIpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUH.

JuddepeHunancHble YpaBHEHUA M CHCTEME

1. Haitrn ofuiue pellledus ypasHeHHil NepBoro nopajika

1
1) y-2= :
y z  sinfy/z)

)

2 y +ycos = Cose,

3y +y—1-\/y

e (iy dr
1)
)
)

e

=10.

T Lt}h y
(32% 4 bzy®) dr + (6z"y + 4y ) dy = 0.
Ay + 4y — )y = 1.

5
6

2. HaiiTu uacTHELE pelueHds ¥pasHeHNI

1) ¥+ Lde =z ydy, y(l)=0.
2) (z- y)of:+(£+y]dy=[}, y(l) =1L
3) ay' — 2y = 2t y{l) =10
1) Yoy =(1+a)em o, y(0) = 1.

3. Haittu peutenis ypasHenuil Bricliero nopsixa

. (0)=0
1) 22y = % — 1. 9y =ye, V=
) 2zyy" =y V' =de =1
3) " otz = 1. )y +4 =cosz.
5) 4 +y= T2 6)y' +2 +y=ze +—
YTy e yriry=re v o
TNy +2 +y= (122 - 10) ™. &) o — 3y’ = 2sindz — cos 3z,
0) 4" — 4" + 5y = 2y = (16 = 122", 10) ¢ + 3" + 2 =1 - 27,
1) 2 " + oy’ +y =0, 12) 2 4" — 6y = 12Inz.
13) & + 2 4+ b = —8e " sin 2L, r(0) =2, #(0) = 6.

14) & — 6z + 25z = 9sindl — 24 cos 4t, z(0) =2, #(0)= -2

4. HaitTu pelueHus JUHeNHEIY CHCTEM

1}{;ﬂ=—3.ﬂ+4yl 2)[1:=[)1'+5y z(0) =0

=3z -4y |g=-c+2y " y0)=1
3) & =hr—2 4)]1':=[51'+4y+2r’
’ y=2lr+y l§l=—w+1{]y—l'




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

YucaoBble d)VHKII]/IOHa.]'II)Hl)Ie PHAAbI
1. HCCJ’ICI[OBEITI) Ha CXOAUMOCTD 3HAKOITOJIOKUTCIIBHBIC PSAIbI:

> (2n-1)°
DLty 2 Ztg J
(nD “’(n—ljn 1
3 n-iy 1
)Z 4) ngl ) o

2. HccnenoBaTh Ha CXOAUMOCTD 3HAKOYCPECAYIONIUECCA PAABI:

n3n 2

y Z( 1 2) z< 1y Y93
ns.2 0

3) Z( 1)”M 4 z(—l)“mz“(un%j
n=1

3. HaviTu MHTepBaJEl CXOOMMOCTM CTEIIeHHBIX




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

pamOoB:

93
n=1

%n” 2 g 2) 3 (1) "n2? "

+1 n=1

4. Pasnoxuts B psg Teitnopa no crenensm (X — Xg) dysxumm:

1

) y=————, Xp=-2 2) y=(1+x)e 2, x,=0
X*+4x+7
arctgx® 3
3) y= 0 Xo =0, 4) y=In(x+2)" x5=1.
X

5. Mcrionb3ys pa3ioKeHHe MOABIHTErPAIbHOM (DYHKIMK B CTENICHHOM PsijI, BEIYUCIUTH HHTETPAIIBI
¢ TouHocTthio He Menee 0,01:

1/8 1
1 | 1—x3 dx 2) jsindex
0 0

KoMijieKkcHbIe YHCIa U (DYHKIUHT

1. lanst uncna Zg = —2\/§ +2i, 2,=2-06i.

BrImoTHUTE IeMCTBUS B anredpandeckoit popme:

1) 32, +52,, 2) 775, 3) 2.
Z3
2. Jlaubl yncna g =3\/§+3i, Z, =-1+4i, 73=2-4i.

ITocTpouTh Yncaa Ha KOMIUIEKCHOM INIOCKOCTH U IIEPEBECTU B TPUTOHOMETPUUYECKYIO U IIOKA3aTEIBbHYIO
¢dbopMy 3anucu. BeinmonHUTh yKa3aHHbIE AEMCTBHS B TOKa3aTeNbHON (hopMe, pe3yabTaThl PEICTAaBUTh B




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

anreOpandecKoil U B IOKa3aTeIbHON (hopMe.

1) ()%, 2) ¥z, 3) 25

Zy + 23
3. Hanbl uncna g = —1—1i, 2, =2+3i.
Boeruncnuth 3HaueHust QyHKIIHNA:
z
1) Inz;, 2) €2, 3) cosz,.

PesynbTarel mpeacTaBuTh B anredpandeckoi popme.
4. OnpenenuTb U MOCTPOUTH HA KOMIUIEKCHOH MJIOCKOCTH CEMEICTBA TMHUH, 33/IaHHBIX YPaBHEHUSMU:

C :
D|2Fg@7, 2) | z|=Csin(arg z).

5. Haiitu Momynb u apryMeHT npou3BoaHoi ¢pynkuaun W = f (Z) B TOYKE Z = Zg:

f(z)=@+4i)e™  z5=1+i

6. BeIUMCIUTD HHTETPAJIBL:

1) L: |Z|=\/§, Rez>0 ¢;
({)\/_ { }

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

7. BeraucnuTs, HCTIONB3Yys HHTETpAIbHYIO popMmyity Koru:




OueHouHbIe MEPONIPHATHS IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

1) |z|=0,5;

727
[]]—dz, 20e L:42) |z+1|=1,;
22(2 +l)2
(L) 3) |z|= 2.

OnepanyoHHbIii METO/
1. Haiitu uzo0pakeHus cleayromux QyHKIHA:

el _ ebt
1) f(t)=cos. 2) f(t)= "
2. Haiitu opuruHais! GyHKIWHN 110 331aHHBIM H300PaXKSHUSM:
1 p2
DFEP=—m— QFP) =z
(P+D*(p+3) (p® +4)(p* +9)
3. Haiitu permenue 3amaun Komm onepanuoHHBIM METOIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x = t2, x(0)=0, x'(0)=0.

3 x"—4x+3x=5%,  x(0)=0, x'(0)=0.

4. PeminTh ypaBHEHUs, UCHIOB3YA opmyy roamerns:

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

5. Haiitu perenue cuctem ornepanuoHHBIM METOIOM:

L X'=6x+2y x(0)=-1, 5 X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y ' y0)=-1.




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

TectupoBanue —
HE3aBHCHMBIN KOHTPOJIb
HOKO (PT5 u PT6)

Bomnpocsr:
1. JlaHb! KOMIUIEKCHBIE YHCTIa
z,=1+2in z,=3i
(31ech Z; M Z, - KOMIUIEKCHO COIPSKEHHBIE YHCIIA)

YcTraHoBUTE COOTBETCTBUE
IEWCTBUE HAJl YUCIAMU:

1. 2z,+3z,
Z,-

N

2

Z,°Z,

S I
o1
A

(z.)°
pe3yjibTart ,I[eﬁCTBI/I}I Had YuciiaMin
3i—-6
4i -3
2—5i
—6-3i
6+3i

o E

2. I[aHBI KOMIIJICKCHBIC YK CJia
i
— 4
z,=2e
57

z,=7e °©
a) I'maBHOE 3Ha4eHME apryMeHTa IPOMU3BeNeHUs Z1 * Z9 PaBHO

z

0) ['maBHOE 3HAaUYEHKE apryMeHTa OTHOLIEHHS —- pPaBHO
z
2

(OtBeThI 1aTh B rpajycax)




OueHouHbIe MEPONIPHATHS

IIpuMepbl THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI
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DK3aMeH

1. Pemmts 3amauy Komu

2.

IIpuMmepsl 3a1aHKil HA DK3aMEH

IK3aMeHAMOHHEI Omiaer 1

Cemectp 3

Crenennsie psaabl. Teopema Abens.Haxoxaenue

HHTCPBaJIa CXOAUMOCTHU CTCIICHHOI'O psAaa.
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IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

6. Beruucnutsb |ﬂ(—\/§ + i)2

7. Haiitu  ko3dduimeHT  pacTsDKEHHS  IJIOCKOCTH
Z=X+1y B Touke Z, = 2i — 3 npu orobpaxennn f(z) = (7i+2)In(2z)

8. Haiitu yron noBopora miockoctu Z = X + iy B TOYKE

22+ 3i

Zy =1 npu orobpaxennn f(z) = -
1z+4

9. N300pa3uth 0071acTh, 3aIaHHYIO HEPAaBEHCTBAMU

|z—1|<3, |z+1]>1, 5rz/6<argz<5xz/4.
10. BpryuicnuTh UHTETPAT m e—dZ

piams (2 F z)’
11. Haiitu uzo0paxenue st GyHKIHN f()=t-ch3t-sin2t

TeopeTnyeckre BOOPOCH! JUIS ITOATOTOBKHU K DK3aMEHY

JAuddepeHunabHble ypABHEHHS U CHCTEMbI

Kakue oObikHOBeHHBIC auddepeHIMaIbHble ypaBHEHUS I[EPBOrO  TMOPSAKA  Ha3bIBAKOTCS
YpaBHEHUSIMH C pa3Aei€HHBIMU U C Pa3IeisIoIUMUCs iepeMeHHbpIMu? Kak oHu permarorcs?

Kakne oOwpikHOBeHHBIE muddepeHIManbHBIE ypaBHEHUS IIEPBOrO  TOPSAAKA  HA3bIBAOTCS
omHOpoaHEIMH? Kak oHM permatorcs?

Kakue oObikHOBeHHBIE A depeHIaTbHbIe YpaBHEHUS TIEPBOTO MOPSIKA HA3BIBAIOTCS JTMHEHHBIMA?
[Iepeuncinre MeTonb! pelIEHUs

Kak pemraercs ypapHenue bepraymiun?

Kakue oObikHOBeHHBbIe auddepeHIMaabHble ypaBHEHUS IIEPBOrO  MOPsSAKa  HA3bIBAKOTCS
ypaBHEHUSIMU B MOJNHEIX Auddepenimanax? Kak onu pemratorcs?

Uro Takoe 3amava Komm st 0OBIKHOBEHHBIX AH(QEpEHITNATBFHBIX YPABHEHUH BBICIIUX MOPSIKOB?
Korna oHa uMeeT eIMHCTBEHHOE peleHKe?

[lepeuncinuTe OCHOBHBIC THITBI OOBIKHOBEHHBIX TU((EPEHIIMANBHBIX YPAaBHEHUH BBICIINX TOPSIKOB,
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IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

JIOTTYCKAIOIIMX TOHM)KEHUE TTOpsIIKa.
Haiite ompenenenue nwHEHHOTo muddepeHInaIbHbIE ypaBHEHHS n - ro mopsaka. [lepedncnnre
OCHOBHBIE CBOMCTBA YaCTHBIX PEIIEHUH OJJHOPOJHOTO YpaBHEHHS.
CopmynupyiiTe TEOpEeMbl O BpOHCKHAHE.
ChopmynupyiiTe TeopeMy O CTPYKType OOIIEro peUieHUus HEOAHOPOTHOrO JHMHEHHOro
muddepeHnranbpHble ypaBHEHUS
B uem cocrour meton Jlarpamka OTBICKAHMSI YAacTHOI'O pELIEHUS HEOAHOPOAHOIO JIMHEHHOIO
muddepeHInanbHbIe ypaBHEHUS ?
Cxema mocrpoeHus (yHIAMEHTAIbHOW CHUCTEMBI  DPEUICHWH  OZHOPOAHOTO  JHMHEWHOTO
nddepeHInaTbHbIE YPaBHEHHUS C TOCTOSHHBIMU KO3 PHUIIMECHTAMH
Ilepeunciure  METOABI  OTHICKAHMSI  YAacTHBIX  PEIICHUM  HEOMHOPOJHOIO  JIMHEHHOrO
muddepeHnanbHbIe YpaBHEHUS C TOCTOSHHBIMU KO3 pummeHTaMu
[Haiite ompezaencHne HOPMALHOW CHCTEMBI OOBIKHOBEHHBIX AH((EepeHIMaNbHbIX YpaBHEHHH N-TO
nopsinka. Chopmynupyiite 3amady Ko st Takoil CHCTEMBI.
W3noxure METOABl HMCKIIOYEHHsI W XapaKTEpPUCTHYECKOTO YpaBHEHHs OTBICKaHHs o0O0mIero
peLICHHs CHCTEMBI IMHEHHBIX OJTHOPOJIHBIX YPAaBHEHUH ¢ OCTOSIHHBIMH K03 puiimeHTamu.

YucsoBble U pyHKIMOHAIBHBIE psiiibl. Psiabl @ypbe

[lonsTHe uncioBoro psna, ero cyMmMmsl. HeoOXoauMelii mpu3HaK CXOAMMOCTH.

CBoiicTBa CXOASIIUXCS PSIIOB.

CpaBHUTENBHBIN NPU3HAK CXOJUMOCTH 3HAKOTIOJIOKHUTENBHBIX PSJIOB. DTAJIOHHBIE PSIIIBI.

[pusnaxk /['amambepa. [l Kakux BHIOB YUCIOBBIX PSI0B OH 3 dexTrBeH?

Panukaneubiit npusHak Komm. [I1s kakux BUJOB YKUCTIOBBIX PAJIOB OH MPUMEHSIETCS?

Nurerpaneueiil npusHak Komm-MaknopeHa. B kakux ciiy4asx €ro cieayer IpUMEHSTh?

[Ipu3nak JleiiOHMIa cX0AMMOCTH 3HaKOUepeayIomuXxcs psaaoB. Kak mpoBoanTCs OLEeHKa CYMMBI M OCTaTKa
takoro psga? [ToHsTre abCOMIOTHOM U YCIIOBHOM CXOAUMOCTH.

[lonsTHE HYHKUMOHAIBHOTO psiAa M 00IaCTH €ro CXOIMMOCTH. PaBHOMepHas 1 abCOMOTHAS CXOJUMOCTD?
CBoiicTBa paBHOMEPHO U aOCOTIOTHO CXOISIINUXCS PSIIOB.

[Tonstue crenennoro psga. Teopema Abers.

WnTepBan u paanyc CXOAMMOCTH CTENEHHOTO paaa. CriocoOsl HaX0XKI€HUSI HHTEPBAJIOB CXOUMOCTH.

Psner Teiinopa u MakjopeHa Ui AaHHOM (yHKIMH. YCJIOBUs pasioxkeHus ¢GyHkimu B psia Teisiopa.
Cxema noctpoenus psina Teitnopa (Makiopena).

Psinpl Maksopena Juiss HEKOTOPBIX 3JIEMEHTApHBIX (YHKIWI, UHTEPBAJbl MX CXOAMMOCTH. Vcronb3oBaHme
FOTOBBIX PpAa3IOKEHUH JAJsl TOJIYYEHHUs pas3liokeHus B psx MakiopeHa Oojee CIOXKHBIX (YHKIUH.
[IprMeHeHne CTeneHHBIX PSAA0B B IPUOIMKEHHBIX BEIUNCICHHUSX.
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IIpuMepbl THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

[onstre Tpuronomerpudeckoro psiaa. Gopmynsr Oypee A HaxoxaeHU KodhdumneHToB psana (GyHKIHs
nepruoanvecKas U 3alaHHas Ha MHTEepBaJie [—TC; Tl:] ).

Teopema dupuxiie 00 ycinoBusix pa3noxenus GyHKIHH B psig Oypse.
@opmynsl Dypbe U YETHBIX U HEYETHBIX (DYHKITHIA.

Dopmynsl Dypbe I cirydas pa3iokeHus (yHKINH, 3aJJaHHON B POU3BOIFHOM MHTEPBAJIE [—| ; |].

Paznoxenue B psag Oypre HeIepHOUIECKAX (PYHKITHH.

KoMmmiexkcHble ynciaa u pynkuuu. Teopusi Bb14eToB

IToHsTHE KOMIUIEKCHOTO YHCIa, €r0 IeHCTBUTSIHFHOM 1 MHUMOM YacTH.

Anre0Opandeckas (opma 3anucu KOMIUIEKCHOTo yncia. Kakue KOMIUIEKCHbIE YUCiia Ha3bIBAIOTCS PaBHBIMH,
KOMIUIEKCHO - COTIPSKEHHBIMU?

ApudmeTnyeckue ASHCTBHA Hall KOMIUIEKCHBIMH YHCIIaMH, 3alIMCAaHHBIMU B ajredpanyeckoi Gopme.
I'eomeTpryeckoe npencTaBleHHe KOMIUIEKCHOTO YHMCIA, KOMIUIEKCHAs IUIOCKOCTh. MoAyns M aprymeHT
KOMIUIEKCHOTO YHCIa.

TpuHOHOMETpHUECKas ¥ MMOKa3aTenbHas (opMa 3alucH KOMIUIEKCHBIX yucenl. [lepexon u3 omHol (HopMbl
3aMHACH KOMIUIEKCHOT'O YHCIIa K IPYTOH.

Bo3Benenue B cTeneHb U N3BIEYEHUE KOPHS U3 KOMITIEKCHOTO yncna. @opmynsl Myaspa.

[TonsTHe QyHKUNN KOMIUIEKCHOTO IepeMeHHoro. [Ipeaen u HenpeprIBHOCTh (PYHKIMH.

IlokaszarenbHasi,  jorapudmMuyeckas,  TPUTOHOMETPHUYECKHE,  THIepOoiIndeckue W oOpaTHbIE
TPUTOHOMETPUUECKUE (DYHKIIMU KOMIUIEKCHOTO IIEPEMEHHOTO.

Huddepenuuposanne GpyHKIMN KOMIUIEKCHOTO iepeMeHHoro. Y ciosus Komu-Prumana.

ConpspxkeHHble rapMOHUYECKHE (DYHKLINH.

[lonsTHE aHaMUTHYECKOH (PYHKINN KOMIUIEKCHOT'O TIepeMeHHOro B 0biactu. HeoOxoaumele U 1ocTaTOYHbIC
YCIIOBHS aHAJTUTHYHOCTH.

I'eomeTpryecKuii CMbICT MOZYJIS M apTyMEHTa MPOU3BOIHON (PYHKITNM KOMITJIEKCHOTO TIEPEMEHHOTO.
[NonsiTHe WHTErpana oT (YHKIHH KOMIUIEKCHOTO TIEPEMEHHOI'0 M €r0 OCHOBHBIE CBOiicTBa. Bhrumcnenue
HMHTETPAJIOB.

Wnrerpanpras Teopema Kommu. MaTterpansaas popmyna Komu u ee cnenctsus.

UwncnoBsie U (PyHKIMOHATIBHBIE PAIBI C KOMITJIEKCHBIMHU YJICHAMH.

Crenennsle paasl. Teopema AbGens. Psn Telinopa. Teopema o pa3iokeHUH aHAIMTHYECKON (DYHKLUH B P
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Teinopa.

Psaner Jlopana, onpenenenne. Teopema JlopaHa o pa3inokeHHH aHATUTHYECKON (YHKINWW B KOJbBIIE B PS.
[TonsATHE aHATUTUYECKOTO TPOIOIIKCHUSI.

Oco0bie TOYKH W UX Kiaccuukarus. BerueT GyHKIMH B M30JIMPOBAHHON 0c000i Touke. DopmMyibl ajis
BBIYHCJICHHS BEIYETOB.

OcHoOBHAasl TeOpeMa O BhIYETAX.

[IpuMeHeHre BEIYETOB K BHIYUCICHUIO OMPEACIEHHBIX HHTETPAJIOB

OnepannoHHbIi MeTOA

Haiite ompenenenne npeoOpasoBanus Jlammaca. Kakas QyHkius moxer cinyxuth opuruHanom? Yro
HasbIBaeTCs n300pakenneM ¢yHkmu 1o Jlammaccy?

3anuiuTe TabnHIly n300pakeHn HanboJiee YacTo UCTIONIb3YEMbIX dJIEeMEHTapHBIX (DYHKIIUH.
ChopmynupyiiTe W 3amnMIIUTEe CBOWCTBO JHHEHHOCTH. Kak OHO wHcHojib3yeTcs Uil HaxXOXKACHUS
M300paXeHHs 10 OPUTHHATY U Ha000pOT?

ChopmymupyliTe W 3amuminuTe CBOCTBa IUQQEpEeHIIMPOBaHU H300paxKeHWss W OpurnHana. Kak oHH
HCIIOJIB3YIOTCS JIJISl HAXOXKICHUS N300pasKEHUs 10 OPUTHHAITY B HA000pOT?

ChopmynupyiiTe W 3anMIIUTE CBOWCTBA MHTETPUPOBaHMS H300pakeHUs M opurnHana. Kak oHu
HCIIOJIB3YIOTCS JIUISl HAXOXKICHUS N300paKEeHUs 110 OPUTHHAITY B HA000pOT?

ChopmynupyiiTe W 3amMIIATE CBOWCTBA 3ama3/ibIBaHUsl W cMelleHus. Kak OHHM HCIONB3YIOTCS s
HaXOXKACHUS M300paKeHHsI IO OPUTHHAIY 1 HA000poT?

Jaiite monarue ceeptku ¢yHkumid. Kak 3ammceiBaercs n3o0pakeHue cBepTku? Kak MOXXHO MCHOIB30BATh
(dhopMyITy CBepTKH JJIsl. HAXOKACHUS H300pasKeHHS 110 OPUTHHATY ¥ HA000pOT?

Uznoxure cxeMy HaxXxOXICHUS YAaCTHOTO pEIHICHUs JHMHEHHbIX AndepeHIHaIbHbIX YypaBHEHHUN
OTIEPAIUOHHBIM METOJIOM.

Uznoxure cxeMy HaxOXKJIEHHS YaCTHOTO PEIICHHsI CHCTEM JIMHEHHBIX AuddepeHanbHpX ypaBHEeHHN
OTIEPALMOHHBIM METOJIOM.

3anumute 1 nosgcHute popmyny roamerns.

IMonstue ¢pynkuuii XaBucaitna (1 -gpynkuuns) u Iupaka (O -pynKums).

5. MeTtoauyeckue yKazaHusi 10 Npoueaype OLleHNBAHUS
I

[

OueHoYHbIE MEPONPHSITHS

l'lpoue}lypa NPOBEACHMUS OLICHOYHOI'0O MEPONIPUATHSA U Heoﬁxo;mmue METOAHYECCKHE YKa3aHUsL
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IIpoueaypa npoBeeHUsI OLEHOYHOTO MEPONPHATHS U HEOOX0AMMbIe METOIUYECKHE YKA3AHUS

KonrponsHas pabora

B cemecTpe CTyIEHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX Pa0OT, COACPKAHUE KOTOPBHIX OXBATHIBACT BCE pPa3zciibl
JUCIMILINHBL. KaxaoMy CTyneHTy BblgaeTcs cBOH BapwaHT. KOHTpoJibHBIE pabOTBl MPOBOASTCA B  Yachl
MIPAKTHYECKUX 3aHATHH. 32 KOKIYI0 KOHTPOJIHHYIO PadOTy MaKCHMAaJbHBIH Oaiil OMpEeNeNseTcss B COOTBETCTBHE C
PEUTHHT-TIJIAHOM JTUCIUTUTAHBL.

Kpurepum oueHku 3aganus:

Banel 32 KOHTPONIBHYIO Pa0OTY MOJIyYarOTCS YMHOXKEHHEM MaKCHMaJIbHOTO Oaa, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEHTHHI - IIJIAHOM, Ha JIOJI0 BEPHO BHIIIOJHEHHBIX 33JaHUM.

nas3

B cemectpe cTyaeHTsl BeIoaHAIOT 5 M/[3 mo BceM pazienaM mporpaMMbl JUCIMILIMHBL. Y KaXJIOTO CTyJICHTA B
rpynme cBoi Bapuant M/I3, Homep BapuaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY CTYIECHTA B CIIUCOYHOM COCTAaBE
CPYIIIIBIL.

W/I3 pa3menieHsl B 3IEKTPOHHOM KYpCe IO TUCITUTUIHHE.

Pemenwne kaxporo 3aanus JOHKHO OBITH TTOJIPOOHBIM, C BKIFOUSHHEM MTPOMEXKYTOUHBIX PACUETOB, PACCYKICHHIA,
MOSICHEHHIA, C YKa3aHUEM HCIIOJIb30BAaHHBIX METO0B U (popMys1. 3aJIaHUE BBICBUIACTCS OTACIBHBIM (paitiioM,
ykazpiBaetcss ®UO, rpymma.

Kputepun onennBanus
3aaHue CYUTACTCS 3aY4TCHHBIM, €CJIH BBIIMIOJIHEHO 00JIee MOJIOBUHBI 33 JaHHi
Ecnu 3ananue He 3auTeHO0, paboTa BO3BpaIllaeTCs CTYICHTY Ha JOpaboTKYy.

CryaeHThl MOTYT HCTIPABIISAThH HEBEPHO PEIICHHBIC 33a/IaHUS U CAaBaTh Ha MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOJXKET yYeCTh UCIIPABIICHUS U JOOABUTH OAJIIBI K TIPSy ITIM

TecTupoBaHue — HE3ABUCUMBII

koHTpois [TOKO

B cemectpe crynentsl mpoxonmar asa pyOexHsix TectupoBaHus (PTS5 m PT6) Bo Bpems koH(epeHI-HEIeIn B
cepeaHe M KOHIE TEKYIIero CeMecTpa COrJIacHO pachucanuio. PyGexxnoe tectupoBanume (PT) mpoBomutcs B
KOMIIbIOTEpHOH (hopme B on-line pexxume. [IpogomxurensHocTs TecTHpoBaHus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BpEMEHH HAYMHAETCsl C MOMEHTa BXojaa cTyleHTa B Tect. MHCTpyKTax, MpeAIIeCTBYIOIIMA TECTHPOBAHHUIO, HE
BXOJIUT B YKa3aHHOe BpeMs. CTyA€HT MOKET 3aKOHYUTH BBHITIOTHEHHE TecTa 0 UCTEUEHHs OTBEAEHHOTO BPEMEHH.
PT naneneno Ha He3aBUCHMYIO OOBEKTUBHYIO OLICHKY 3HAaHWH, YMEHHWH W BIaJCHHUH, MMOJYYCHHBIX CTYyAECHTaMH 3a
OTIpEEeIICHHBIN TPOMEXKYTOK 00yUYECHHSI.

Kaxxpiii BaprianT Ouiieta MOJEUPYETCsl KOMITBIOTEPOM IO 33/IaHHBIM pa3JiesiaM XUMHUH u cojepkut 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE peIleHHs] M NOSICHEHUs] mpoBoasT Ha Oymare. Ilo oxoHyaHum




OueHouHbIe MEPONPHATHS

IIpoueaypa npoBeeHUsI OLEHOYHOTO MEPONPHATHS U HEOOX0AMMbIe METOIUYECKHE YKA3AHUS

TECTUPOBAHUA TMPCIIOAABATCIIIO BbIAACTCA MaTpulla OTBCTOB U CyMMapHLIfI peflTI/IHF 3a TCCT. O6cy)KI[6HI/IC
PE3YIbTATOB TECTUPOBAHUSA MTPOBOJAUTCA HA KOHCYJIbTAllUU.

Kpurtepumn oueHKH 0JHOTO 3a/1aHUSI:

® 33 KaXZ0€ IPaBUWIBHO BHINOJHEHHOE 33JaHNE BBICTABIIAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINIOJIHEHHOE WJIM HEBBIIIOJHEHHOE 3a1aHue BeicTaBisieTcs () 6amios;

e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKUX IPaBUIBHBIX OTBETOB, 3a/JlaHUM Ha COOTBETCTBHE M YCTAHOBJICHHE
MIOCJIEZI0BATEILHOCTH MIPETYCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.

MakcruManbHBIN CyMMapHBINA TECTOBBIN 0ant 3a kaxkaoe PT cocrasmser 15 Gammos.

3a 2 wememu nmo PT cTymeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHWaHTOM OwWIieTa, KOTOPBIU
pacmonaraeTcs Ha caidte http://exam.tpu.ru B pazzmene «MeponpHsThsS», U MOXKET OBITh BBITIONHEH KaXKIbIM
CTYAE€HTOM HEOTPaHUYEHHOE YHCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuod nposedeHuss mecmupoganusi nO YEANICUMeIbHOU Npudune,
npeodycMOmpeHa 603MOICHOCIb MeCMUPOBAHUsL 8 Pe3ePEHbIIL OeHb, KOMOPbLI HAZHAYAeMCsl cpa3y nocie Kongepeny-
Heoenu.

Ilpu pezynemame pybesicnoco mecmuposanus 6 0ANN08 U MeHee, 00YHAIOWUMCI NPedOCMABIAemcs 8 Nepuoo
meKyujel npomMedtcymouHol ammecmayuy 803MOHCHOCHb nosmopHo npotimu PT 6 pesepsnbiii Oenb, co2nacosanHtulil
¢ bropo pacnucanuii TI1Y.

JuddepeHurpoBaHHbIi 3a4eT

JuddepeHurpoBaHHbIi 3a4€T OCYLIECTBISETCS B COOTBETCTBUM ¢ [lom0XkeHneM o mpoBeIeHUH TEKYIIEro
KOHTPOJIS U TpoMeKyTouHoM arrectanuu TIIY (kak opraHn3zoBaHHas MpoLEypa HE POBOJIUTCS).
WToroBslii 6a onpeneisieTcsi CyMMUpOBaHUEM OAJUIOB 32 BCE OLIEHOYHbBIE MEPONPUATHUS TEKYILETO
cemecTpa.
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