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1. Poan JUCHHUILINHBI «MaTeMaTuka 3» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBIITYCKHUKA:

S eI R KaTOpS OCTH NS KOMTETEH Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (1eCKPHITOPBI
o6pa3oBaTejbHOM Kon KOMIIETEHIIHH)
NPOrpamMMbl CemecTp | KOMIIETeHIHH I T QIO
(IMCUUNINHA. R HaunmenoBanue
] Kon unauxartopa MHAUKATOPA J0CTHKEHUSA Kon
npaktuka, [HA)
VK(Y)-1 CrniocobeH N.YK(V)-1.1 Ananmusupyer 3agaqy, YK(V¥)-1.1B1 Brnaneer onpiToM npuMeHEHUS
OCYILECTBIIATH MTOKCK, BbIIIEIIsIS ee 6a30BbIe 3aKOHOB €CTECTBEHHBIX HAayK U
KPUTUYECKUH aHATIHN3 U COCTaBIISIOIINE MaTeMaTHYECKUX METOJIOB U
cuHTe3 HHpopMarmy, MOJICIICH ISl peIICHHs 3a/1a9
MIPUMCHSATH CUCTEMHBII TEOPETUYECKOTO M MPUKIIATHOTO
TOJTXOJT TSI PEIICHUS Xapakrepa
IIOCTaBJICHHBIX 3a7a4 YK(VY)-1.1V1 YMeer pelats 3a1a4u
TEOPETUYECKOTO ¥ MPUKIATHOTO
Xapaxrepa
YK(VY)-1.131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK
W MaTeMaTHYECKHE METOIbI
TEOPETUUECKOr0 Xapakrepa
OIIK(Y)-1 CrniocoOeH peniath N.OTIK(Y)-1.1. IIpumenser OIIK(Y)-1.1B3 Bnageer maremaTtuueckum
3aJa4¥, OTHOCSIIHECS MaTeMaTH4YEeCKUH armapar anmapaToM KOMIUIEKCHOTO U
K poQecCHOHATBHOM nccnenoBaHus QyHKIUIA, OTIEPAIIOHHOTO UCUUCIICHHUS,
JeSATEILHOCTH, TUHEHHOH anreOpsl, muddepeHIaTbHBIMI
MIPUMEHSS METOIBI muddepeHnratbHOTO U YPaBHEHUSAMH U PSAAMH IS
MaremaTnka 3 3 MOJICTUPOBAHUSI, HHTETPAITLHOTO MPOBEJCHUSI TEOPETUYECKOTO
MaTeMaTHUYeCKOro HUCYHCIICHHS, PSIJIOB, UCCIIEZIOBAHUS U MOJICIIMPOBAHUS
aHaIu3a, nuddepeHIaTbHBIX (PUBUYCCKUX U XUMHUYCCKHX
€CTECTBCHHOHAYYHBIC YpaBHEHU, TCOPUH MPOIIECCOB U SBJICHUIA, a TAKXKE,

1 00IIenH)XeHEePHBIE
3HaHUA

(YHKINIA KOMITJIEKCHOTO
MIEPEeMEHHOTO B
HHXEHEPHOH
JeATeTbHOCTH

JUIS pemIeHns MpoQecCHOHaTbHBIX
3amaq

OIK(Y)-1.1Y2

VMeer pemath OOBIKHOBEHHBIE
muddepeHIaIbHbIe YpaBHEHUS 1
UX CHUCTEMBI, NPUMEHSThH armapar
TrapMOHHYECKOTO U KOMITJIEKCHOTO
aHanmmM3a npu peuieHnu
CTaHJAPTHBIX 3aJ1a4

OITK(Y)-1.133

3HaeT OCHOBHBIE OIPECNICHUS U
TIOHSATHS TEOPHHU
muddepeHIaIbHbIX  YpaBHEHHH,
psinoB, (YHKIHMH KOMIUIEKCHOTO
MEPEeMEHHOTO ¥ OIEePalHOHHOTO
WCYHCIICHUSI




2. Iloka3zareau u METO/JAbI OLICHUBAHUA

Il1aHupyeMble pe3yIbTaThl 00yYEHHS 10 TUCHHILINHE

Kon unaukaropa

HaumeHoBanue pasjaea THCHUIITHHBI

MeToabl OLleHMBAHUS

Kon HaumenoBanue JOCTHKEHHUS (oueHoOYHbIE
KOHTPOJIMpYyeMoi MepOoNpPUSITUST)
KOMIIETCHIITHN
(nJ1u ee yacTHn)

P 1 Bnapgeer MYK(Y)-1.1 1. O6rikHOBeHHBIE AU hEpEHIUATBHbIE YPABHEHUS KonrposnbHas pabora
METOJaMH PEIICHUS] OOBIKHOBEHHBIX TU(PepeHITHaTbHBIX M.OTK(Y)-1.1. [IEPBOTO TOPSIKA Uas.
ypaBHEHHH 1-TO 1 BBICIIETO MOPSAAKOB U CHCTEM 2. OGBIKHOBeHHBIE AH((EpeHIHAIbHbIC YPABHCHHS TectupoBanue —
A QepeHIHaTbHBIX YPABHCHHIA; BBICIIHX IOPSIKOB M CUCTEMbI OOBIKHOBEHHBIX HE3aBHCHUMBIH
METONaMU MCCIENOBAaHUS CXOIUMOCTH PsJIOB, PA3JIOKCHUS nuddepeHImaTbHBIX ypaBHEHHMIT koHTpoabs [JOKO
(GyHKIMA B CTENEHHbIE W TPUTOHOMETPUYECKHE  DPSIbI; 3. YHCIIOBBIE PSIBL
Meronamu JuddhepeHInanIbsHOr0 U HHTErpajJbHOTO UCUUCICHUS 4. DyHKIMOHATBHBIE PSIIBL.
GbyHKIMN KOMILIEKCHOT'O MIEPEMEHHOT0; OCHOBHBIMU 5. Psimer Dypobe
MIPUIOKECHUAMH TEOPUU BBIUETOB; METOJaMM OIEpPaIMOHHOIO 7. PA/Ibl B KOMILICKCHON 0ONACTH.
WCUYHCIICHUSI PEIICHUsT OOBIKHOBEHHBIX  JIH(D(hepeHIaIbHBIX 8. TeopHs BBIYCTOB U €& IPHIOKCHHS
YpaBHEHHH ¥ MX CHCTEM

PO2 | Ymeer HYK(Y)-11 1. O6rIkHOBeHHBIE AU hEpEeHITUATBHbIE YPABHEHHUS KontpossHas pabora
OTpeNeNiATh THII, HAXOOUTH oOIee W YacTHOE pEIICHHE MOMK(Y)-1.1. TIEPBOTO MOPSIKA nas.
i epeHnInanbHbIX ~ ypaBHEHHMH W CHCTEM  JIMHEHHBIX 2. OGbIKHOBeHHBIC AH((EpPEHIHAIbHbIC YPABHCHHSI TectupoBanue —
i epeHInanbHBIX ypaBHEHHUH c MOCTOSTHHBIMHU BBICILIAX TIOPSIIKOB M CHCTEMBbI 0ObIKHOBEHHBIX HE3aBHCUMBIH
ko3(h(uLMeHTaMH; HMCCIIEA0BaTh HA CXOAWMOCTb UHWCIIOBBIC nudepeHIHaTBHBIX ypaBHEHHIT koHTpOIHs [JOKO
pAABI, HAXOMUTh HMHTEPBAJBl CXOAMMOCTH CTETEHHBIX pSAJIOB; 3. YHCIIOBBIE PSIBI
pasnarate ¢yHknuu B psig Teitnopa u @Dypbe; BBHIIOIHATH 4. OYHKIMOHAIBHBIE PSIIBL.
JCUCTBUSI C KOMIUIGKCHBIMH  YHCIaMH M (QYHKIHSIMHU; 5. Psiisl Dypbe
I depeHIupoBaTh U MHTETPUPOBATH (PYHKIUU KOMIUIEKCHOTO 7. P/Ibl B KOMILICKCHOMN 0ONACTH.
NepeMeHHOro; pasiarath (GpyHkuuu B psig JlopaHa; npuUMeEHSTH 8. TeopHs BBIYETOB U €& IPHIOKEHHUS
TEOPHIO BBIYETOB [UISI HAXOXICHUS HMHTETPAIOB; HAXOAUTH
n300pakeHHe 110 OPUTHHAITY W OPUTHHAT 110 N300PaKEHHMIO;
pemarts 3amauy Komm s nuddepeHnnanbHbIX ypaBHEHUH U
CHCTEM C ITOMOIIBIO ONEPAIIMOHHOTO HCUNCIICHHUS

P13 | 3maer ggﬁg?yii 1 1. O6rKHOBeHHBIE MU hEpEHINATBHBIE YPABHEHHUS KonrposnbHas pabora

knaccudukanuioo U depeHInanbHbIX ypaBHEHNUH, OCHOBHBIC
MeTonbl perieHus AuddepeHnnanbHbIX YpaBHEHNUH MepBOro 1
BBICIINX TIOPSIKOB M CUCTEM An(PepeHINaIbHBIX yPaBHEHNH;

OCHOBHBIC MOHATHS TEOPHH YHCIOBBIX W (YHKIHMOHAIBHBIX
panoB; psasl  Teinopa, Maknopena, ®Oypre; mOHATUA
KOMIUIEKCHBIX ~YHCEJ, OCHOBHBIX (DYHKIHH KOMIIJIEKCHOTO
MIEPEMEHHOTO W WX CBOMCTBA; aud¢epeHIpoBaHne U
HHTETpUpOBaHHE (QYHKIUH  KOMIUIEKCHOTO IE€PEMEHHOTO;

MIEPBOTO MOPAIKA
2. O6bIKHOBEHHBIE TU(GepeHINaIbHbIE YPaBHEHUS
BBICIIHX ITIOPSIKOB U CHCTEMBI OOBIKHOBEHHBIX

i depeHnnanbHBIX ypaBHEHUH

3. YucioBble psabl

4. OyHKUMOHAJILHBIE PSAABIL.

5. Paner @ypre

7. Psiibl B KOMIIIEKCHOH 00J1aCTH.

Uas.
TectupoBanue —
HE3aBUCHUMBIi
koHTpOIHs [JOKO




noHATHS psga JlopaHa, OCOOBIX TOYEK, BBIUCTOB; MOHSITHE
npeoOpasoBanus Jlamiaca 1 €ro OCHOBHBIE CBOWCTBA; OCHOBHEIC
NPHII0KSHHUS ONIEPAlIOHHOTO HCYHCIICHUS

8. Teopus BBIYETOB U €€ MPUTIOKEHUS

3. IlIkaJja oueHUBaAHUA

[Topsmox opraHu3alyl OLIEHWBAHUS PE3YJIbTATOB OOYYEHHUS B YHHBEPCUTETE PETVIAMEHTUPYETCS OTIENbHBIM JOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIICHUBaHUS PE3yIbTaTOB 00ydeHuss B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (CrucTema oneHuBaHus)» (B ICHCTBYIOIICH PEIAKIIHH ).
Hcnonb3yercss OalibHO-PEUTUHIOBasi CHCTEMa OIICHUBAHHUS pPe3y/lbTaToB oOydeHus. MtoroBas oneHka (TpaJullMOHHAs W JUTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (M3ydenue mucuummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHHME, MPAKTHKH) ONPEICSISICTCS CyMMOH OauioB TIO
pe3ylbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu (UTOroBasi peHTHHroBasi olieHka - MakcumyM 100 GaioB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJHHTCIIBHBIX 0anIoB 3a OLCHOYHBIC MCPOIPHUATUSA TCKYLICITO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTcCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

PGKOMGHIlyeMaH mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYLICT'O KOHTPOJIA

% BBINOJHEHHUS
3a/1aHus

CooTBeTCTBHE

Tpannuuonﬂoﬁ OLICHKE

OnpeneieHue OLEHKH

90%+100% «OTIUIHO» OTin4HOE MOHMMaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHUA, OTIIMYHbIE YMEHUS U BIIaJICHUE ONBITOM IPAaKTHUECKOH JesTeNbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yueHH sl ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE TOHMMAHUE NPEIMETa, XOPOIIHe 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOH eI TeIbHOCTH, HEOOXOIMMbIE Pe3yJIbTaThl
00yd4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIIOB

55% - 69% «Y IOBIL» [puemneMoe MOHMMaHUE PEIMETa, YOBICTBOPHUTEIbHBIC 3HAHKS, YMEHHUS U OIBIT IPAKTUYCCKOH ICSATEILHOCTH, HEOOXOJUMBIE PE3yIbTaThI

06yqu1/m C(bOpMI/IpOBaHbI, Ka4Y€CTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbBHBIM KOJIMYECCTBOM OaoB

0% - 54%

«Heynosiu.»

PC3yJ’ILTaTBI 06y‘16HI/I$[ HE COOTBCTCTBYIOT MUHUMAJIIBHO JOCTATOYHBIM ’I‘pe60BaHI/I$[M

IlIxana 1y1st OLIEHOYHBIX MEPOIIPUATHI IK3aMEHA

% BbINOJIHEHHSI JK3aMeH, CooTBercTBHE
3aJJaHUii JK3aMeHa oa Tpall"ll“OHHOﬁ OIICHKE Onpeue.ﬂeﬂue omenKH

90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE IPeAMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BIaJ€HUE ONBITOM MPAaKTUYECKOH AesTeIbHOCTH,
HEoOXOAMMBIE PE3yNIbTaThl 00y4eHHs ChOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJMYECTBOM OAJLIOB, OJIM3KHM K MAaKCUMAJIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HE0OX0AMMBbIe
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OL[EHEHO MUHMMAJILHBIM KOJIMUECTBOM OalIoB

55% - 69% 11+13 «Y IOBIL» [Tpuemiiemoe MOHUMaHKE TIPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTHUECKON AEATENbHOCTH, HEOOXO0IUMBIE
[pe3yIbTaThl 00yueHHs C(HOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHIMAJIbHBIM KOJIHYECTBOM 0aylioB

0% - 54% 0+10 «Heymoi.» Pe3ynbTaTel 00ydeHus] He COOTBETCTBYIOT MHHUMAJIFHO JOCTATOYHBIM TPEOOBAHUSAM




4. TlepeyeHb TUNMOBBIX 3a1aHUI

Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpPONnpPUATHS
1. KoHTpoibH
ast pabota
BapuaHT N2 1

KoHTponbHana pa6oTta no teme «[unddepeHumanbHble ypasHeHUA 1 —ro nopagKka»

1. OnpepenuTb TMN U HaUTK 06LMe peLleHUs AaHHbIX YPaBHEHUN:

1. (y+ylhx)dx— (x—xy)dy =0.

5 Y+ 2% y= 2x2
1+ x2 1+ x2
.
3. (xy? +)dx+ (x2y — X )dy = 0.
y? y

2. HaiiTn yacTHBIE pellIeHUs1 YPABHEHMIA:

4. xy’—y:xtg(¥j, y(@) =1.

5. eYdx=(@y-xe¥)dy, y(-1)=0.

KoHTponbHas pabota no teme «AuddepeHymnanbHbie ypaBHEHUA BbiCLLIEro NopsaaKa u cuctembol JY»

) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPAaBHEHWIA:

1) y'=y+x




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

" ’ e
2) Y'-2y+y=—.
X

X

1) Pemruts 3apauy Komm:

) w+(y)=0. y0)=Ly@Q=1
2) y'-y=e7+2x. y(0)=1y(0)=1.

> _y

dt 7 1ol
dy x(0) =1; y(0) =
dt

YucaoBble M QYHKIMOHAJbHbIE PAAbI

UccnenoBats Ha CXOAUMOCTD PSJIBL:
> 1 = nl(n+1)!

31 Z (n+1)? 3.3

rin+1—cos?na Z(+2)23" o3 (2n)!
 ( n-1 (- 1)
4. ,
nzl(% + 2) z
Haiitn nHTEpBAII CXOAMMOCTH PsI/Ia, UCCIENA0BATH PsAJI HA KOHIIAX MHTEpBAJIA:
0.1)"x%" 2 3" (n+3
y $ OO S I ()

n=1 n n=1 (X+5)

Pa3noxuTh B psij Teiisopa, B OKPECTHOCTH TOUYKH Xo, PyHKIHIO F(X):




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1) y=Inx, Xxp=1. 2)y=x2-sin5x, Xo =0
7 1
yy=— X% =0, 4) y=-= xg=-L

)y v 2 )y T

Kontpoabsnas padora Ne3 no teMe « DyHKIUHM KOMILIEKCHOT0 lIepeMeHHOTI 0>
BAPUAHT Nel

V. a) Haiitu Bce 3HaueHUs KOPHS: 3-2. Pesynprar BBRIUMCIEHUI ITPEICTAaBUTH B anredpandeckon opme.

0) IlpencraButs B anredpamdeckoii popme: (—1— i)4i .

V. a) Haiitu ko>dduImeHT pacTsHKEHHs U yroJl I0BOPOTa B TOuke Zg =1—1 npu oTroOpakennn o = z?

6) TIpoBepHTb (GYHKIMIO HA AHATUTHYHOCTS: ® = (Z )°-Z.

VI. Haittu amanmuruueckyto ¢ynkimuroo f(Z) =U +1V 1o wmssectnoii  neiicreurensuoii wactu u 3mauvenmio f(Z;):

U(x,y) =x>=3xy? f(i)=-i.

VII. Brruucauts uHTErpa: IZZ Imzdz, rpe L - OTPE30K IpsiMoii oT Touku Z; = 0, 10 Toukn z, =1—2i.
L
dz .
VI Beraucauth HHTErpat: J.ﬁ ,tie L Z|Z - 2I| =1.
[ Z°(z-2i)

Konmponsnaa paboma Ne3 no meme «Komnnexcrwie paovl. Beruemuiy




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

BAPHUAHT Nel

Z
(z-1)(z? +22-3)
©  cos(in) - (z+i+1)"

2. HaiiTi 1 TOCTPOUTH 00JIACTH CXOAUMOCTH psia: z l,

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

1. Pasznoxuts GpyHKINIO f ( z ) = B psia Jlopana ¢ uentpom B Z() = 1 5 kombue | z-1 |> 4.

3. Brruucnuth CJICAYIOINE UHTCTPAJIbL:
Q0

20z exp(1/z)+1 coszzxdx
A) f B) I dz C)I

2 2
208" +e I2]=2 Z o XS +4x+5

KountpoabHas padora Ne3 no teme «OnepanoHHoe UCHUCTIEHHIE.)
BAPHAHT Nel

1. Pemmts auddepenmmanshoe ypasherne X +3X =€ %, ecim X(O) =0.
2.  C nomoripo GopMysl J[roaMerns HANTH pElIeHUE YPaBHEHHUS
X"'=arctgt,
YIOBIETBOPSIOLIEE HAYAILHBIM YCIOBUAM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pewuts cucremy ypaBHEeHHH

3.2
HX-y=—t
y y 5




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3.

IlpuMep BapuaHTa MHAWUBUAYAJILHBIX 3aJIaHUH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JuddepeHunantHele YPaBHEHHA W CHCTE

ME|

1. HaiiTu ofiuue peiiedns ypasHeHuil Nepsoro nopijika
| 1

) y-¥o_-
¢ sinfy/z)
2) o +ycosz = cosx.
3 v 4y=2a/y

-zt Ll.["
0 € ciy_l_ £ —0.

T costy

5) (32 + 6ay”) dr + (Brly + dy) dy = 0.

6) 24 +dy—z)y =L

2. HaiiTn uacTHEle pellledis ypasHeHi

1) Vi@ + Lde =z ydy, y(1) =0
) (z—y)de+{x+y)dy =0, y(l) =1
3) ay' — 2y =2t (1) =0.
)y dey=(14+z)e™ o, y(0) = 1.
3. HaiiTu peluenus ypasHeHUil BrCIIEro NOPAIKA
0)=10
1) 2oy = o2 = 1. N o =y el y(_ '
) day'y =y Jy ye‘y’[il]:l
3y cos’x = 1 )y +¢' =cosz.
5) ' + 2+ cos's 6)y' +2 + ey 1
LA e yraTyEre T

Ny +2 +y =12z - 10)e".
O) " —dy" + 5y — 2y = (16 — 12x)e ", 10) 4" + 3y

1)ty 4oy +y =0, 12) 2% o -

13) &4 2& + 5z = =8¢~ sin2t, z(0) =
14) & — 62 + 252 = Ysindt — 24 cos dt, z(l) =

4. HaiiTn pelueHis MUHeAHEX clcTeM

& =—8r+dy [i:=['}z:+5y
D _a _ ) I S
y=23z -4y |g=—a+2y
& =5r—2y [ &=6c+dy+2
3422 Y= _
g=2r+y | #=—x+ 10y

8) y' — 3y’ = 2sin 3z — cos 3z

"oy =1 -2t
6y =12Inz.

2, &(0) = 6.
2, #(0) = -2.

=

Il
= o=

t
1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucaoBble 1 GYHKIIMOHAJbHBIE PAALI
1. HCCJ’IGI[OB&TI) Ha CXOANUMOCTDH 3HAKOITIOJIOXKUTCIBbHBIC pf[)]I)IZ

> (2n-1)? > 5 3
e 2) St
) nZ::l(Sn2+1)-\/ﬁ ) nglg 2n+7
(n') © (n—ljn 1
4 P
3) Z ) nz=:1 . o
2. I/ICCJ'ICI[OBaTB Ha CXOAUMOCTH 3Ha1<oqepez[y}0umec;1 pﬂ)lbl:
3n 2 5n2 +3n
1) Z( Nt =— 2) Z( N —
73 +4
6" (n% -1
3 (- 1)“¥ 2 z( 1) mzn(
n=1

J




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

2 3Yn+2 n < n._.»2n N
) >IF20 g0 2) 3 (-1)"n2x
n=1 n+1 n=1

4. Paznoxuts B psig Teiinopa mo cremersiv (X —Xg) dyHKimu:

1 —2X
1) y=————, Xg=-2 2) y=(1+x)e “", x3=0
X2 +4x+7 0 y=0+x 0
arctgx3 3
3) y=5—3 Xp =0, 4) y=In(x+2)" xp=1.
X

5. Mcnonp3ys pasnokeHre TMOIBIHTErPaTbHON (YHKIIMH B CTENICHHOW PSIJl, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

18 1
1) [v1- x3 dx 2) [sin x3 dx
0 0

KoMIiekcHbIe YA U GYHKIHH

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

BrimonHuTh AeiicTBus B anredpandeckoit hopme:
Gl
1) 3z +52,, 2) z;-12,, 3) —.
3
2. Jlanb! uncna Zy = 3\/§+3i, Z, =—1+4i, 73=2-4i.

[TocTpouTh umcia Ha KOMIUIEKCHOM IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUYECKYIO M IOKa3aTeNbHYIO (opMy
3anucy. BhIMOJIHUTH yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHOM (opme, pe3ynbTaThl MPEJCTaBUTh B alreOpanyeckoi U B
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MoKasareiabHou hopme.
6 lo-Z
1) (22)° 2) Yu, 3y 2=
Zy + 23
3. Maubtuncna zy =—1—1, 2z, =2+3i.

BbraucnnTe 3HaueHUS QYHKIUIL:

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

Pe3ynbratel mpeacTaBuTh B anredpanyeckoit popme.
4. OnpenenuTs U TOCTPOUTH HA KOMIUIEKCHOM TJIOCKOCTH CEMENCTBA JIMHUMN, 3a/IaHHBIX YPaBHEHUSIMH:

1) |z|—L 2) | z|=Csin(arg z).
arg z

5. HaiiTi MOJy/b M apryMeHT npou3soanoil ¢pynkmun W= f (Z) B TOYKE Z = Z:

f(z)=(1+4i)e ™, z5=1+i

6. BBIUMCITUTH HHTETPAIIBL:

1) Ll z|=3, Rez>0 !
(LI { }

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

7. BeIUUCINTB, UCTIONIB3Ys MHTETpalibHYIO hopmyy Koru:
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MepONpPHUSTHS
1) |z|=0,5;

22—2
[| 5——=dz, 20e L:{2) |z+1|=1;
22(z+1)2
(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

el _ ebt
1) (1) =cost. 2) 1O =—
2. Haiitn opuruHaimsl GyHKIUN 110 33JaHHBIM U300 PaKCHUSM:
1 p2
DFEP)=—m ) F(p)=—5——5——.
(P+1)*(p+3) (p*+4)(p* +9)
3. Haiitu pemenue 3anaun Ko onepanmoHHbIM METOAOM:
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, UCNOIB3Ys hopmyny roamens:

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 omnepannoHHBIM METOIOM:

0 X'=6x+2y x(0)=-1, 2) X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MepOonpUsSITHS
Tectuposa | Bonpocsr:
HUE — 1. JTaHbI KOMILIEKCHBIE YUCIIa
He3aBUCHUM | 7z =1+2i u z,=3i
bl - —
KOHTPOJTH (3mech Z; U Z, - KOMIUIEKCHO COIPSKEHHBIC YHCIIA)
[IOKO VYcraHOBUTE COOTBETCTBUE
(PT5 u JICHCTBUE HAJl YUCTIAMU:
PT6) 1. 2z +3z,
2. 7,41,
3. 71,
z
4, 5.2
Z1
2
5. (z)
pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i
2. JlaHbI KOMILIEKCHBIE YUCIIa
T
iz
— 4
z,=2e
i
— 6
Z,=1¢e

a) I'maBHOE 3HaYeHME apryMeHTa Ipou3BeeHus Z1 * Zp paBHO

z
0) [1aBHOE 3HAUEHKE APTYMEHTA OTHOIIEHHUST — PABHO

Z,

(OtBeThI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA

1. 2exp l+i5—”j

6

2. 2exp 1+i2—”j
3

3. 2ex 1—i£j
P 6

4. 2exp|l+i zj
3

SAREEE A A

3HaueHHe GPyHKINUU

. e(1++/30)

e(i—+/3)
e(x/3-i-1)
e(v/3-i)

4.

Haiiti K03 QUIHENT pacTsiKeHHs U yroll HOBOpoTa B Touke Zg = |

nipu otobpaxkenun | (Z) = Z4 +1Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHeI\/’I KBAaAPATHBIX OKPYTJIATH 0

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'pagycax

Bsectu nBa uncia
k =
o=

5.

BrruucinTh uHTErpat _[ (Rez+JImz)dz (L)-
(L) npsiMast JIMHUS,

, e
z,=0
COAMHAIOIAs TOYKH )4

z,=1+2i

Bsectn JBa 4YHClia
X =




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

OTBeT NoNTy4YnTh B BHIE KOMIUIEKCHOTO unciaa X+ 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH

419, -7/12
6.
Berauciute uHTErpal, uenoib3ys Gopmyny Komm 1. -nl2
dz 2. —-rx

§ 2 3. «l2

z+2il=2 2" +4 4 —xil?2
' 5. -1/2

KOHTyp O6XOI[I/ITC$I B IIOJIOKUTCIIBHOM HaHpaBHeHI/II/I.

7

Bri6epute Bce pyHKIIMH, KOTOPHIE MOTYT Int
CITY)KUTb OpUTHHAJIAMU A —

m O O
QD
)
o
—t+
o
~—t

™
|
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Y cTaHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4p
U300paKeHuit 1. F(p)= + >
3t p+3 p” +4
A f(t)=2e +4cos2t ) 8
B. f(t)=3e™ +4sin 2t 2 F(p):p+3+p2_4
c. f(t)=2e"% +4sh2t 3. F(p)= 4 4p
D. f(t)=4e® —4ch2t ' p-3 p’-4
3 8
4. F(p)= +—
p-3 p°+4
9.
Breibepute ycnoBHO —CXOIAUIMMCS psAl, MCHONb3Ys MPU3HAK © (_l)n+1.n2
JleiiOuua 1. -~
n=1 (3n+2)2
00 n+1
5 Z( 1) n
n=1 (n +1)|
00 n+1
3. y D
n=1 3n+2
0 (_ n+1
4. Z( D
n=1 3N+2

10.
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1 1o, 15
f(X)=———— 1. fO)=Sx=-Sx+=%"+...
Pa3zioxuTh QyHKIUIO (1 N X)(X—Z) B sl 3
1 3 5
MakopeHa. 2. f(X)=—+ZX+§x2+Ex3+
11 ) ]
X)=—=+=X—=X*+—X’+
3. T(X) >t ;
11,
Nurepsan (1;,3) sBisieTcst HHTEPBAIOM CXOAUMOCTH PSIOB 0 .
1. Y .n(x-2)
n=1
2 (x—2)"
2. Z( )
n=1 N
0 n
X_
n=1 N
o0
4. Y (x+1)"
n=1

12.YcraHoBUTE COOTBETCTBUE
GbyHKIHUS CYIIECTBEHHO 0c00ast TOUKa

z

€ =0
=y i
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1+z
In(zj
f (Z) = m z=0
f(2) :sin(ﬂj

Z+4

z=-4i

1
eZ—i

e

13

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zy = —i B CTEHIEHHOH psijl

a,+a,(z+i)+a,(z+i) +a,(z+i)° +...

Yxkakute Ko3(pPUIEHTHI pa3oKeHUS 8; dy; dp; 83

(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT

MHUMBIH, |— IEpBbBIi MHOKHUTEJD)

=
ar=
dz=

14.

16.Pemmts 3amauy Ko oneparuoHHbIM

METOAOM
OTBeT:

X'+3x'=e™, x(0)=0, x'(0)=-1

X(t) = g(e—'élt ~1)-

t
3

-3t

-€

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

© 1
PINCEY

© 1

Z % Vai2
-
n=1(n®+3)-/n+2
® 1
n=13N+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI)I6paTI) YpaBHCHUA, JOITYCKAIOMIME IMOHMXKXCHHUE ITOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y) y'=p\yp

- y"+1_2y(y')2=0

2. 2yy"-2yy'Iny =(y’)’

3. y'+2y'+y=e"

4. y"sin® x =sin2x

5.
y+25y:m

17. Yacrroe pemenue y * HEOJHOPOIHOIO JIMHEHHOTO
ypaBHEHHS
y'-3y+2y = x-e*

AMeEET BHU]I

1. y*=(Ax+B)-eX-x?
2. y*=(Ax+B)-e*-x
3. y*=(Ax+B)-e?X.x?
4. yr=

Ax-e*




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

OK3aMeH

=

10. Haittu yron nosopota mwiockoctu Z = X + 1y B1ouke Zy =1 npu otobpaenun f(z) =

IIpuMmepsl 3a1aHUil HA DK3aMEH
DK3aMeHAMOHHBIN Omiaer 1

Crenennsle psapl. Teopema AGens.HaxoxaeHne nHTepBaia CXOJUMOCTH CTENIEHHOTO PAJa.
ITpeo6pa3oBanue Jlamiaca. OpuruHainsl 4 n300paxeHus. OCHOBHbIE CBOMCTBA ONEPALIMOHHOIO METOa

Pemnts 3anauy Komu y'— X = 4X4 , y(l) =1
X

1+ x*)y"+y'=0

Pewmnth ypaBHEeHME

o0
y n 1
HccnemoBats Ha CXOMUMOCTH YHCIOBOH Psif Z (—1)

= (2n+5)In(2n+5)

0 n
n 9
OmnpenenuTts HHTEPBAT CXOTUMOCTH (DYHKIIMOHAIBLHOTO Psiia Z (—l)

o 5 (x=2)"
Pasnoxuts B psa Jlopana Gpynkummo | (Z) = (Z - 3)2 e
In(—/3 +i)?

Haiitu  kosdduument pacTspkeHMS IUIOCKOCTH 2 = X+iy B TOUKe Z, = 213 npu

f(2)=(7i+2)In(22)

10 CTCIICHAM

Brruncnuth

2z +3i
iz+4

11. N300pa3uth 00JaCTh, 33JaHHYIO HEPABEHCTBAMHU

|z—1|<3, |z+1]21, 5rx/6<argz<5x/4.

0TOOpaKeHUN
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eiz
12. BoruucnuTh HHTETpaI m ——dz

3
|z+2|=1,5 (Z + ﬂ-)
13. Haiitu n3o6paxenue 1ist GyHKIUH f (t) =t.ch3t-sin2t

TeopeTnyeckre BOIPOCHI I HOATOTOBKHU K DK3aMCHY

JAuddepeHunanbHbie ypaBHEHUS U CUCTEMBbI

Kakune oObikHOBeHHbIE An(depeHInaIbHble YPaBHEHHS IIEPBOrO MOPSAAKA HA3bIBAIOTCS YPABHEHUSIMH C Pa3IelEHHBIMHU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?
Kakue oObikHOBeHHbIE auddepeHanbHple ypaBHEHUs] MEPBOTO TMOpsAKa Ha3bIBarOTCA ofHOponHbiMH? Kak oHuH
permaroTcs?
Kakune oOpikHOBeHHBIE AU depeHLnanbaple ypaBHEHHsI IEPBOr0 MOpPsiIKa Ha3bIBatoTCs nHeiiHbMU? [lepedncnnte MeToast
peLeHus
Kak pewmaercst ypapuenue bepnymnnu?
Kakue oObikHOBeHHBIE nuddepeHnranbHble YpaBHEHHsT IIE€PBOTO MOPSAAKA HA3bIBAIOTCS YPAaBHEHMSAMH B IIOJIHBIX
muddepennnanax? Kak onun permarorcs?
Yro Takoe 3amada Komm s 0OBIKHOBEHHBIX JU(QepeHIMATBHBIX ypaBHEHUH Bhiciux mopsakoB? Korga ona mmeer
SIMHCTBEHHOE peleHue?
[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AU (EpeHIMAIbHBIX YpPaBHEHUH BBICIINX TOPSAKOB, JOMYCKAIOIIHX
MTOHIKEHHE MOPSAIKA.
[Haiite ompenenenue nuHeiHoro nuddepeHunanbHbe ypaBHEHUS n - To mnopsaka. llepeuncnuTe OCHOBHBIE CBOMCTBa
YaCTHBIX PELICHUH OAHOPOJHOIO YPaBHEHHS.
CdhopmynupyiiTe TeOpeMbl O BpOHCKHAHE.
ChopmynupyiiTe TEOpeMy O CTPYKTYpE OOIIEro pelieHus: HEOAHOPOIHOIO JIMHEHHOTO AudQepeHInaibHbIe YpaBHEHHUS
B uem cocrour merton Jlarpamka OTBICKaHHSI YaCTHOTO pEIIEHWS HEOJHOPOJHOTO JIMHEWHOTO IU(QepeHnnalbHbIe
ypaBHEHUs?
Cxema moctpoeHus: QyHIAMEHTAILHOW CHUCTEMbl PEHICHUH OJHOPOJHOTO JUHEeWHOTro JuddepeHiuanbHple YpaBHEHUs C
MOCTOSTHHBIMU K03 prnreHTamMu
[lepeunciaure MeTOAB! OTHICKAHMS YACTHBIX PEIICHUH HEOJHOPOAHOrO JHHEHHOro auddepeHUranbHble ypaBHEHHUS C
MOCTOSIHHBIMH KO3 puLimenTamu
Haiite omnpeaeneHne HOPMAJIBHOW CHCTEMBl OOBIKHOBEHHBIX Ju(depeHIranbHBIX ypaBHEHHH nN-ro  MOpPSAKA.
Chopmynupyiite 3agaqy Komru st Takoi CHCTEMBL.

W3noxxnTe METOIBl MCKIIOUEHHUS W XapaKTEPUCTHUECKOTO YpPaBHEHHS] OTHICKAHUS OOIIETr0 PEIIeHUs CHCTEMBI
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JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUN C TIOCTOSHHBIMH KO3 (HUIIEHTaMU.

YucaoBble 1 PyHKIUOHANBbHBIE Psabl. Psaabl @ypbe
[TousTHE YKMCIOBOIO psAda, ero cyMMbl. HeoOXoanMBbIii MPU3HAK CXOANMOCTH.
CBoiicTBa CXOIALIUXCS PSJIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOMOIOKHUTENbHBIX PSIOB. DTAIOHHBIE PS/IBL.
[Mpuznak ['anambepa. J{1st Kakux BUJOB YUCIIOBBIX PAIOB OH 3 dekTruBeH?
Panukanbubiil npusHak Kommu. J{71s1 kakux BUJOB YMCIOBBIX PSAAOB OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaxknopeHna. B kakux ciydasix ero cienyer IpuMeHSTh?
[Mpusnak JleiOHMIIa CXOAUMOCTH 3HAKOUYEPEMYIOIMXCS PIoB. Kak mpoBOAMTCS OLIEHKAa CYMMBI M OCTaTKa Takoro psjaa?
[NonsiTue abCOIIOTHOM U YCIIOBHOM CXOUMOCTH.
[lonsitre (hyHKIIMOHANBHOTO psima W 00JacTH €ro cXoauMmocTH. PaBHOMepHass u abcomroTHas cxogumocTh? CBoiicTBa
PaBHOMEPHO M a0COJIFOTHO CXOSIUXCS PAAOB.
[lonstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTeeHHOro psiaa. CrocoObl HAX0XKICHNS HHTEPBAIOB CXOJUMOCTH.
Psiner Teiinopa n MaxkiopeHa it JaHHON (GyHKIHW. Y cIoBusl pasznoxeHust GpyHkuuu B psin Teitmopa. Cxema mocTpoeHus
psna Teitnopa (MakmopeHa).
Psapl MakjopeHa JUis HEKOTOPBIX JJIEMEHTApPHBIX (QYHKIHMHA, WHTEPBaJbl MX CXOJUMOCTH. VCHOIb30BaHHE TOTOBBIX
pas3NIoKeHH /TSl TONYYCHUsT pa3iokeHus B paj MakiopeHa Oojiee clIOKHBIX (yHKIUH. [[puMeHeHe CTeeHHbIX PSJIOB B
NPUOIMKEHHBIX BBIYMCICHUSX.
[Tonsitre TpuroHoMeTpuueckoro psaa. @opmyisl Pypbe U HaxokAeHUS K03(PUIMEHTOB psija (QyHKIKS NepruogudecKast

W 3a/aHHas Ha uHTepBane [—TT; 7] ).

Teopema [lupuxie o0 ycioBusax pasznoxeHus GyHKuuu B psig Oypee.

®Dopmynsl Dypbe U YETHBIX U HEUETHBIX (DYHKITHIA.

Dopmyinel Dypbe 115 cirydas pa3iokeHus QyHKINHY, 3aJaHHOM B IPOU3BOJIBHOM HHTEPBAJe [—| : |].

Paznoxenue B psg Pypbe HenepruoanIeCKUX (QyHKIIHH.

KommuiekcHble unciaa u pynkuuu. Teopusi BbIYETOB
TloHsATHE KOMITJIEKCHOTO YHCIIA, €r0 AEUCTBUTEIbHON U MHUMOM YacTH.
Anrebpandeckasi popma 3amnrcu KOMIUIEKCHOTO urcia. Kakue KOMIDIEKCHBIE YrCia Ha3bIBAIOTCS PABHBIMH, KOMIUIEKCHO -
CONPSKEHHBIMU?
Apudmernueckre eHCTBUS HAJl KOMIUIEKCHBIMY YHCIaMH, 3alTUCAaHHBIME B anreOpandeckoit popme.
['eoMeTprdeckoe MPEACTABICHHE KOMIUIEKCHOTO YHCIIa, KOMIDIEKCHAs IIOCKOCTh. MOIyinbh W apryMEHT KOMIDIEKCHOTO




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YHCIIa.
TpuHOHOMETpHUYECKasi W IOKas3aTeibHas (opma 3amucH KOMIUIEKCHBIX uwncen. Ilepexon w3 omHoi (opmbl 3amucu
KOMIUIEKCHOTO YUCJIA K APYTOMH.

Bo3Benenue B cTeneHs U M3BIEUYEHUE KOPHS U3 KOMIUIEKcHOro yucia. @opmynsl Myaspa.

[MTonsTre GyHKIMU KOMIUIEKCHOTO epeMeHHOoTo. [Ipeaen u HempepbIBHOCTD (DYHKINH.

[TokazarenpHasi, JorapudMuUecKasi, TPUrOHOMETPHUYECKHE, TUIIEPOOTNUECKUE U OOpaTHBIE TPUTOHOMETpHUYECKHE (PYHKIUH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddepennnpoBanue QyHKINN KOMILIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ComnpspkeHHble TapMOHUYECKUE (DYHKLINH.

[lonsTHEe aHAMUTUYECKOH (YHKIMHM KOMIUIEKCHOIO IepeMeHHOoro B obsactu. HeoOxoaumble W AOCTaTOYHBIE YCIIOBHS
AHAIUTUYHOCTH.

I'eomeTprdecKkuii CMbICT MOIYJIS M apIyMEHTa MPOU3BOIHON (PYHKIIMH KOMILIEKCHOTO NIEPEMEHHOTO.

[TonsiTre uHTErpana oT PyHKIHN KOMIUIEKCHOTO IIEPEMEHHOTO U €r0 OCHOBHBIE CBOWCTBA. BIUNCIeHNE HHTETPAJIOB.
WuTerpanshas reopema Komu. MaTerpansnas dhopmyna Komu u ee criienctus.

Yucnossle ¥ (yHKINOHAIBHBIE PSIbI C KOMITIEKCHBIMU YJICHAMH.

Crenennslie pansl. Teopema Abens. Psn Teiinopa. Teopema o paznoxeHnn aHaTMTHIeCKON QyHKInu B psan Tetnopa.

Psaner Jlopana, ompenenenme. Teopema JlopaHa o pa3ioXeHWH aHATHTHYECKOW (QYHKIWK B Konblie B psan. llonstne
AHAIATUYECKOTO TIPOJTOIKCHHUS.

OcoOble TOYKM M uX Kiaccudukanus. Boruer QyHKIMM B M30JIMPOBAaHHON 0co00i Touke. DOpMyIBl ISl BBIYHCICHUS
BbIUYCTOB.

OcHOBHas TeopeMa O BBIYETAX.

IIpuMeHeHue BBIYETOB K BEIYMCIICHUIO ONPENEIEHHBIX HHTErPaIoB

OnepaunoHHbIH MeTO]
[aiite ompenenenune npeodOpasoanus Jlarumaca. Kakas ¢GyHKOMS MOXET CIyXuTh opuruHanomM? Yrto Ha3bIBaeTCs
n3obpaxenneM Qynknuu o Jlammaccy?
3anumuTe TabauIly n300pakeHnH HanboJiee YacTo UCTIONIb3YEeMbIX dJIEMEHTapHBIX (YHKIIHH.
ChopmynupyiiTe U 3aIUIINTE CBOWCTBO TUHEHHOCTH. Kak OHO HCIIONB3YeTCs ISl HAXOXACHNUS N300paKeHHUS 10 OPUTHHATTY
1 Hao00poT?
CdhopmynupyiiTe n 3anummre cBoiicTBa anuddepeHIUpoBaHus n300paxkeHnuss U opuruHana. Kak oHM MCTIONB3yroTCs IS
HaXO0>KACHUS N300paskeHHs 110 OPUTHHAITY B Ha000poT?
ChopmynupyiiTe M 3alMIIUTE CBOWCTBA HWHTETPHUPOBAHMS H300pakeHWS W OpurvHama. Kak OHM HCIONB3YIOTCS IS
HAXO0XICHUS H300PAKEHUS 110 OPUTHHAITY U HA000pOT?
ChopmynmupyiiTe W 3amUIIATE CBONCTBA 3ama3lIblBaHUS ©W CMemeHus. Kak OHM HCHONB3YIOTCS IS HAXOXKICHUS
M300pakeHUs IO OPUTHHAITY ¥ Ha000poT?




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Haiite monstre cBepTku QyHKMA. Kak 3anmceiBaeTcs n3oopaxenne cBepTku? Kak MOXXHO MCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS 110 OPUTHHAITY U Ha000poT?

Uznoxwure cxeMy HaX0XKJCHUS] YaCTHOTO PENICHUS TIUHEHHBIX M pepeHIIMaTbHbIX YPaBHEHHUH OTIEPaIlUOHHBIM METOJIOM.
Uznoxure cxeMy HaxXOXKICHHS YACTHOTO PEIICHHS CUCTEM IJMHEHHBIX NU((GEpEeHINANBHBIX YPaBHEHUN OMNepariioOHHBIM
METOJIOM.

3anumure u nosicaute Gopmyiy Jroamens.

[Monstre ¢pynkumnii XaBucaiina (1 -gpynkuus) u Jupaka (6 -pyHKIHA).

5. MeToanuecKkue YKa3aHHu4 10 nmpoueaype oneHuBaHusl

OueHoYHbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1.

KonTponbhas padota

B cemectpe cTymeHTB! BBINOJHAIOT S5 KOHTPOJBHBIX paboOT, COJEp)KaHHME KOTOPHIX OXBATHIBAET BCE PAa3EIbl
IUcuuIuMHbL.  Kaskmomy cTymeHTy Bbimaercs cBoW BapuaHT. KOHTponbHBIE pPa0OTHI MPOBOJATCA B Yachl
MPAaKTUYECKUX 3aHATHH. 332 KXY KOHTPOJBbHYIO PadOTy MaKCHMAIIbHBIH Oalul OIMpesensercss B COOTBETCTBUE C
PEUTHHT-TITIAHOM JTHCLUIUIMHEL.

KpuTepun oneHku 3axanus:

Bantel 32 KOHTPONIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHUMaJILHOTO Oana, IpeayCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJIIO BEPHO BBIIIOJHEHHBIX 3aJaHHH.

nas3

B cemectpe cTynenTs! BemonHIOT 5 M/13 mo BceM pazpenamM mporpaMmbl JUCITUTUIMHBL. Y KaKIOTO CTYJCHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/ICHTA B CIIUCOYHOM COCTABE
CPYIIIIBL.

N/I3 pa3menieHs! B 2JIEKTPOHHOM KypCe TIO TUCITUTUIHHE.

Pemenue kaxaoro 3agaHus J0DKHO ObITh OJPOOHBIM, C BKIIFOUCHHEM ITPOMEKYTOUHBIX PACUETOB, PACCYKIACHHIA,
MOSICHEHUIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (hopmyJ1. 3a/IaHNE BHICBUIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss OO, rpynna.
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Kpurepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CIIH BBIIIOJIHEHO OOJIee TOJIOBUHBI 3aJaHNI
Ecnu 3ananue He 3a4TeHo, paboTa BO3BpAILAETCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET yYeCTh UCIPABIIECHUS ¥ JOOABUTH OAJIIIBI K MTPEIBITYIITIM

TecTupoBanue — HE3aBUCHMBIN
koHTpoibs LTOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HEIenu B
CepelHe M KOHIIE TEKYyILEero ceMecTpa COIJIaCHO pacmucaHuio. PyGexnoe tectupoBanue (PT) mposomutcs B
KOMITBIOTEpHOH ¢opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHYT 0e3 mepepsiBa. OTCUET
BPEMEHHM HA4YMHAECTCS C MOMEHTa Bxoja crTyleHTa B TecT. MHCTpyKTaxk, IMpenIlecTBYIOIUN TECTUPOBAHUIO, HE
BXOOUT B YKa3aHHOC BpCMs. CTYI[CHT MOXKET 3aKOHYHTH BhITIOJIHeHHE TecTa J0 UCTCUCHUA OTBCI[éHHOFO BpPEMCHHU.
PT nameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI W BIaJCHWH, MOMYyYSHHBIX CTYJACHTAMHU 3a
OIIpPEICJICHHBIN TPOMEXKYTOK 00yUECHHSI.

Kaxxnplii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjesiaM XUMHUHM U conepkuT 20 3amaHuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIICHHsS M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS MPENOJABATENI0 BbIIACTCA MAaTpUIla OTBETOB M CYMMapHbIl pedtuHr 3a Tect. OOcyxneHue
PE3YILTATOB TECTUPOBAHUA MTPOBOJUTCA Ha KOHCYJIbTAlUU.

Kpurtepun onieHKH 0JHOTO 3a1aHUSL:

° 3a KaXJI0€ NPaBUJIbHO BBIITIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBINI 6aJ'IJ'I,
® 33 HETPaBWJIHHO BBHIMOJHEHHOE MJIM HEBBIMOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6asos;
° JJIsL 3aHaHHI71 C BBIGOpOM HECKOJIBKUX IMPAaBUJIBHBIX OTBETOB, 3aHaHHI71 Ha COOTBETCTBHUEC U YCTAHOBJICHHUEC
MOCJIEI0BATEIBHOCTH MIPETyCMOTPEHO YaCTHYHOE OLICHUBAHUE.
MaxkcuManbHbI CyMMapHbIH TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6amos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAlMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacmonaraeTcs Ha caite http://exam.tpu.ru B pazzmene «MeponpuATHS», U MOXKET ObITH BBINOJHEH KayKAbIM
CTYJICHTOM HEOT'PaHW4YEHHOE YUCIIO Pa3.

DK3aMeH.

DK3aMeH OCYIIECTBIISETCS B COOTBETCTBUU ¢ [10s10%KeHNEM 0 MPOBEEHNN TEKYIIETO KOHTPOJIS 1
npomexyrouyHou arrectauuu TIIY Ha sk3ameHe cTyfeHTY BbIIAalOTCSA OMIICTHI, BKIIOYAIOLINE TEOPETUUECKHIE
BOIIPOCHI U NpaKkTHUecKue 3a1anus. IIpenogasarens, IpoBEpUB pabOTy, B XOJ€ YCTHOM Oecebl CO CTYI€HTOM MOKET
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3aJaBaTh BOIIPOCHI 0 cCaMOMy OHJIETY, a TaKXKe JOMOJHUTENbHBIE BOMIPOCHI 110 TEOPUHU U MpaKTUKe. B utore cryneHT
HaOMpaeT UTOTOBBIH 0aJl 32 9K3aMeH, MakcuMaibHO 20 6asoB. OueHka 3a TUCHUIUIMHY QOPMUPYETCsl KaK UTOTOBas
3a paboTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C MPUHATON IIKAJION OLIEHUBAHMUA.

CryIeHTsl, He CAAaBLIME 3K3aMEH B CECCHOHHBIH MEpUO, MOTYT NEPECAATh €T0 B IIEPHOAbI TUKBUIALIMN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTPOLIEypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTrBepkIeHHH U BBEICHUH B JICHCTBHE
«CHCTEeMBI OLICHUBAHUS PE3yJbTATOB 00y4YeHHs B TOMCKOM MOJIMTEXHUYECKOM YHUBEpcUTETe» U Ne59/011
OO0 yTBEep>KICHUY U BBEICHUH B JICliCTBHE HOBOU penakiunu «I100KeHHsI 0 TIPOBEACHUH TEKYIIIETO
KOHTPOJISl ¥ TPOMEKYTOUHOM aTTectaru B TITY » sk3aMeH 1o (pu3uKe MpoBOAUTCS B YCTHOH Gopme.
CryneHTy BBIAACTCS SK3aMCHAIIMOHHBINA OWIIET, COACPKAIIUN TEOPETHISCKHUE BOIIPOCH, KAUSCTBEHHBIC U
KOJIMYeCTBEHHBIE 3aaun. Kaxplil Borpoc Omiiera olleHuBaThes 6amioM (Bcero mo ounety 20 6aisos).
DK3aMeH MPOXOIHT B YCTHOH opme.

CornacHo 1IKasbl OLIEHUBAHUS PE3YIbTATOB

18-20 6amioB (OTJII/I‘-IHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIC YMEHMS U BIIaJJICHUE OIIBITOM IPAKTUYECKOU JEATEIBHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsI CHOPMHUPOBAHBI;

14-17 6annoB (XOpOILO) - TOCTATOYHO MOJTHOE MOHMMaHHE TIPEIMETa, XOPOLINE 3HAHHS, YMEHUS U ONBIT NPaKTHYECKOM
JIeATeNIbHOCTH, HEOOXO0AUMbIE PE3YJIbTATh 00yUeHHs1 CHhOPMHUPOBAHBI,

11-13 6annoB (yIOBIETBOPUTENHHO) - TIpHeMIEMOE IOHUMAHHE MPEIMETA, yIOBIETBOPHUTENLHBIE 3HAHNUS, YMEHHUS U
OIIBIT NTPAKTUYECKOH JeATeIbHOCTH, HEOOXOANMBIE PE3YJIbTAaThl 00yUeHHS cHOPMHUPOBAHEL;

0-10 6anoB (HEYTOBIETBOPUTEIHHO) - Pe3yIbTaThl 00YUEHHS HE COOTBETCTBYIOT MUHHMAIILHO IOCTATOUHBIM
TpeOOBaHUIM.

Pe3y.]'[I)TaTBI HpOMe)I(YTOqHOﬁ aTrTrecranmuu O(i)OpMJ'IfIIOTC?I BC€AOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHMIKKY
o0yuaroIerocs..




