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1. Poub qucuuninHbl «MatemaTtuka 3.2» B (pOpMUPOBAHUM KOMIIETeHUIHI BHIMYCKHUKA:

JJeMeHT Cocrapisioniyue pe3yJbTaTOB 0CBOCHHS (IeCKPHITOPHI KOMIETEHI[HH)
o0pa3oBaTeIbHOMI Kon PesynbTaTnl
MPorpamMmmabl Cemectp KOMITETEHIIUH Haumenosanue OCBOCHUS
(aucnumIMHA ECMICIEHTIHE 001 HanMenoBaHHe
) Kox

npakrtuka, F’HA)
CriocoGHOCTb UCIIOIB30BATh Brnapneer annapaToM TEOpHM BEPOSTHOCTEN U MaTEMaTUUECKOM CTATUCTHKM JUIs
OCHOBHBIE 3aKOHBI OTIK(Y)-2.B5 OINCAHNS, AHAIH3A, TEOPETHIECKOrO H OKCIIEPUMEHTAILHOTO HCCICA0BAHMS 1
€CTECTBEHHOHAYIHBIX MOJICTIHPOBaHUS HHXKEHEPHBIX 3a/1a4, PU3MIECKUX H XUMIYECKHX SBICHUI 1
JUCLMIUIMH B IPOLIECCOB
npogeccHoHaTbHOH YMeer pemars 3agaudl  TEOPUH  BEPOSTHOCTEll, NPUMEHATb HHCTPYMEHTHI

Maremaruka 3.2 4 OIIK(Y)-2 JIeSITeNIbHOCTH, IPUMEHSATh P1 OIIK(Y)-2.V8 MaTeMaTHYECKOM  CTATUCTUKM  HPU  PEHICHUHM  E€CTECTBEHHO-HAYYHBIX M

METO/Ibl MATeMaTHIECKOTrO MaTeMaTHYEeCKHX 33134
aHaJIN3a U MOAECIMPOBAaHUS, 3HaeT 3aKOHBI M METO/IbI TEOPHH BEPOSTHOCTEH M MATEMAaTHIECKOM CTATHCTHKH
TEOPETHYECKOTO U
3KC${Cpl/IMCHTaﬂbHOF0 OIIK(Y)-2.310
HCCIIE/IOBaHUS

2. Iloka3zarenu u METO/JAbI OIICHUBAHUA

IlaHupyeMble pe3yIbTaThl 00YYEHHS 0 TUCHHILINHE

Kon unaukaropa

Kon

HaumeHoBanme

JOCTHXKEeHHSI
KOHTPOJINPYeMOii
KOMNeTeHIHH
(nJu ee yacTH)

HaumeHnoBanue pasjgeia THCHUIITHHBI

MeTonbl OlleHHBAHUS
(0L eHOYHBIEC MEPONPHUATHS)

P/ 1

Brazeer MeToaMu penieHust 0OBIKHOBEHHBIX
i epeHInanbHbIX YypaBHEHUH 1-T0 1 BBICIIETO MOPSAAKOB U
cucreM au(pepeHInaTbHBIX YPaBHEHUIA;

Pasnen 1.
OObIKHOBEHHBIE MU GepeHIaTbHbIC YPaBHEHHS
HIEPBOTO MOPSIJIKa

KonrponbHas pabora
Uas.
TectupoBanue

METOJAMH HCCIICAOBAaHHUA CXOJMUMOCTH PSIOB, Pa3IOKEHUS Paznen 2.
GyHKIMA B CTENEHHblE W TPUTOHOMETPUYECKHE  PSIbl; OTK(Y)-2 Psaner @ypee
Meronamu JuddepeHInaibsHOr0 1 HHTErPabHOTO MCUHCIICHHS Paznen 3.
byHKIMN KOMIUIEKCHOTO MePEMEHHOT0; OCHOBHBIMHU KomruiekcHble ynciia u GyHKIUN
MIPUIIOKECHUAMH TEOPHU BBIUETOB; METOJaMM OIEpPaIHOHHOTIO
WCUUCIICHUS]  PEIICHUsI OOBIKHOBEHHBIX (D (hepeHIaIbHBIX
YpaBHEHUI U UX CUCTEM
P2 YMeeT onpenesnsiTh THI, HaXOUTh 00IIee W YaCTHOE PeIIeCHNe Pazpen 1. KonrponbHas padbora
1 epeHInanbHbIX YpaBHEHUH U CUCTEM JIMHEHHBIX OObIkHOBEHHbIE AU PepeHInaTbHBIE YPaBHEHNUS Uas.
i hepeHnInaTbHBIX YPaBHEHUH C TOCTOSHHBIMA NIEPBOTo MOpsAIKa TectupoBanue
K03(h(punHeHTaMH; UCCIIeI0OBATh Ha CXOIMMOCTh YHCIIOBBIE Paznen 2.
PAAbI; HAXOAUTH MHTEPBAJIBI CXOJAUMOCTH CTETIEHHBIX PSIOB; OIIK(Y)-2 Panst dypre
paszmarate ¢yHKUnH B pspg Teinopa nu @ypee; BHITOTHATH Paznen 3.

JEHCTBUS C KOMIUICKCHBIMH YUCTIAMH U QYHKIIUSIMI;
nuddepeHnrpoBaTh U HHTETPUPOBATH (YHKIIMHA KOMITJIEKCHOTO
MIEpEMEHHOT0; pa3iarath (GyHKIHH B psia JlopaHa, IpuMeHSTh

Kommnekcusle uyncna u GyHKIun




TEOPHIO BHIYETOB JUIsl HAX0XKICHUS HHTETIPaJIOB; HAXOAUTh
n300pakeHre 0 OPUTHHATY U OPUTHHAI 110 H300paKeHHIO;
pemrats 3amady Komw s nudgepeHInanbHBIX ypaBHEHUH U
CHCTEM C IOMOIIBIO ONEPAOHHOTO HCYHUCIICHUS

P13 3naet knaccudukanuio guddepeHnnanbHEIX YpaBHEHHH, Pazmen 1. Kontponsnas padora
OCHOBHBIE METOJIBI peIIeHNUs T PepeHINaIbHBIX YPaBHEHNH OObIKHOBEHHBIE U P epeHIaTbHbIC YPaBHEHHS Uas.
MIEPBOTO M BBICIIUX MOPSAKOB U CHCTEM U] depeHInanbHbIX TIEPBOTO TOPsAKA TectupoBanne
YPaBHEHMIT; OCHOBHBIE MIOHATHUS TEOPUH YUCIIOBBIX U Pa3zpmen 2. 3K3aMEH
(YHKIIMOHANBHBIX PAIOB; psabl Teinopa, Maknopena, @ypsbe; Psaner @ypre
TIOHSTHSI KOMIUIEKCHBIX YHCEJl, OCHOBHBIX (DYHKLIMH OTIK(Y)-2 Paznen 3.
KOMIUIEKCHOT'O IIEPEMEHHOTO U UX CBOICTBA; KomrnekcHble yncna u GyHKIUN

i hepeHInpoBaHUe U NHTErPUPOBaHKE PYHKIMI
KOMIUIEKCHOTO [IepeMEHHOT0; MOHATHs psiaa JlopaHa, ocoObIx
TOYEK, BBIYETOB; MIOHATHE NpeoOpa3oBanus Jlamnaca u ero
OCHOBHBIC CBOHCTBA; OCHOBHBIC NIPUJIOKEHHS ONEPAlHOHHOTO
HCYHCIICHUSI

3. IlIkajga oueHUBaAHUA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YyIbTaTOB OOYYEHHUS B YHUBEPCUTETE PETIAMEHTHPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OIICHUBAHUS PE3yJIbTaTOB 00yueHHs: B TOMCKOM MOJIMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKInm ).
Hcnonb3yercst OanibHO-peHTHHIOBasi CHCTEMa OLICHHMBAaHUS pe3yinbTaToB oOyueHus. MToroBas oleHKka (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yueOHor nestenpbHOCTH (M3yuenue aucturminH, YHWPC, HUPC, kypcoBoe NpoeKTHpOBaHME, MPAKTHKH) OIMPEEIsIeTCs CyMMOM O0ajuioB IO
pe3yabTaTaM TEeKYIIEro KOHTPOJIs U IPOMEKYTOUHOU aTTecTalluu (UTOroBast peMTHHIroBas oleHka - MakcuMyMm 100 GaioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W AOOIOJIHHUTCIBbHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘lHOfI aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PeKOMeHI[yeMaSI mKajga ajisi OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CooTrBeTcTBHE
3aJlaHUuA Tpannunonﬂoﬁ OIlCHKE Onpeneﬂeﬂue OHeHKH

90%+100% «OTIIIHO» OTIM9YHOE TOHWMaHKE MPEMeTa, BCECTOPOHHHE 3HAHHA, OTIIMIHBIE YMEHHUS U BIIaICHUE OTBITOM MPAKTHYECKON NEeSITeTbHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00y4eHUs: CHOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJUYECTBOM OAJIOB, OJM3KIM K MAKCUMAIBHOMY

70% - 89% «Xoporo» JlocTaTo4HO TOJIHOE TIOHUMAHHUE MPEIMETa, XOPOIIHe 3HAHUS, YMEHHS U OIIBIT IPAKTUUECKOM eITeIbHOCTH, HEOOXOAUMBIE PE3yJIbTaThI
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB

55% - 69% «Y 1oBIL.» [Tpuemnemoe MoHMMaHKEe MTPEAMETA, YAOBIETBOPUTEIBHBIE 3HAHHS, YMEHHSI U OTIBIT IPAaKTHYECKOW EATEIbHOCTH, HEOOXOJMMBbIE PE3yIbTaThl
00ydeHust chOpMUPOBaHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIEHBIM KOJINYECTBOM OAJIOB

0% - 54% «Heynosi.» PesynbraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM




[kana asst OLEHOYHBIX MEPONPHSITHIA U AU PEPSHIIUPOBAHHOTO 3a4eTa / 3aueTa

«He 3auteno»

Crenenn
chopmMupoBaHHOCTH CoorBeTcTBHE
Bana . OnpeneJienne oneHKH
pe3yabTaToB TPaAHUUHNOHHOHU OLICHKE
00yueHunst
90% + 100% | 90+ 100 «OTIIIHO» OTnuaHOE IOHUMAaHKE TIPeIMETa, BCECTOPOHHUE 3HAHUS, OTIIMYHBIC YMEHUS U BIaJCHHUE OIBITOM MPAaKTUIECKOH NesTeIbHOCTH,
HEOOXOIUMBIE Pe3yNIBTaThl 00ydeHHUs cHOPMUPOBAHEI, HX KAYECTBO OIICHEHO KOJMYIECTBOM 0AJIIOB, OM3KUM K MAKCHMAaJIbHOMY
0+ 89% + « 11105 TAaTOYHO ITOJTHOE TOHUMAaHHE IPEIMETa, XOPOIIIHNE 3HAHMUS, YMEHHUS U OIBIT IPAKTHUECKOH AATETHHOCTH, HEOOXOAUMBI
70% + 89% 70 + 89 Xoporo OCTaTOYHO IOJIHOE TOHUMAaHHUE MPEAMETA, XOPOIIUE 3HA e 0 a €CKOH JIESITEeIbHOC €00x0 e
pe3ynbTaThl 00y4eHHus ChOPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MUHUMAaJIbHBIM KOJIMIECTBOM 0alIoB
55% + 69% 55+69 «Y IOBIL» [Ipuemnemoe moHUMaHKE TIPEAMETa, YAOBICTBOPUTEIbHbIC 3HAHHS, YMEHHS U OIBIT IPAKTHUECKON AEATENbHOCTH, HEOOX0AUMBIE
PE3YJIbTAThI o6yquI/1;1 Cq)OpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asioB
55% + 100% | 55+ 100 «3a4TeHO» Pe3ynbraThl 00y4eHUs] COOTBETCTBYIOT MUHMMAIILHO JIOCTATOYHBIM TPEOOBaHHSIM
0% + 54% 0+54 «Heynosi.»/ Pe3ynbTaThl 00y4eHuUst He COOTBETCTBYIOT MUHUMAIIBHO JJOCTATOUHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNMOBBIX 3aaHUI

OuneHovHbIe
MEpONpPHUSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

KonTponbsx
ast pabota

3.

Bapuanr Ne 1

Konrpoasnast padora no reme «/Iuddepenuuanbupie ypapueHusi 1 —ro nopsiaka»

1. OnpeaeauTh THN M HAWTH 001Me pellIeHUs TAHHBIX YPABHEHHUIA:

1. (y+ylhx)dx— (x—xy)dy =0.

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

2. HaiiTn yacTHbIE pelIeHHs YPABHEHHUI:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

4, xy’—y:xtg(¥j, y@) =1

5. eYdx=@y-xe¥)dy, y(-1)=0.

KonTpoannas padora no teme «/{uddepennuanbubie ypaBHeHUs] BbICIIEro Mopsiaka u cucremsl 1Y»
) OnpeaesnuTsh THN U HAWTH 00IIMeE PELIEHUS TAHHBLIX YPABHEHMIA:

1) y'=y+x

14 ’ ex
2) Yy -2y +y=—.
X
1) Pemutsh 3anauy Koum:

1) w'+(y)'=0. y@O=1Ly@®=1

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

dx

3) E B x(0) =1, y(0) =-1.
o=

YucaoBble 1 QYHKIUMOHAJIbHbIC PAJIbI

HccnenoBaTh Ha CXOAUMOCTD PAABI:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

© n+1)2 © ni(n +1)!
1. Z— ) %, 3.zg,
in+1-cos?na n(n+2)23" o (2n)!
=(n-1)" (- 1) n
4'ZLBn 2) ' Z '
n=1 + n=1 n +5
1. HaﬁTH I/IHTepBaJ'I CXOANMOCTHU pﬂz[a, HCCIICA0BATH pHI[ Ha KOHIIax I/IHTepBaJ'IaI
0.1)"x2" © 32" (n+3
y 3OO 5O
n=1 n n=1 (X+5)

. Pa3noxuTh B psia Teilopa, B OKPECTHOCTH TOUYKH Xo, PyHKIHIO F(X):

1) y=Inx, xp=1. 2) y:xz.sin5x, Xo=0
7 1
) y=—— x5 =0, 4) y=-= Xy=-1.
1+x-12x° 0 Ux °

KonrpoabHas padora Ne3 no teme «@yHKIIUM KOMILIEKCHOTO TIepeMeHHOTI0»
BAPUAHT Nel

. 3/ o o
(AVA a) Haiitu Bce 3Hauenus Kopust: N — 2 . Pe3yabTaT BBIYMCIEHHUIT IPEICTABUTE B alreOpandeckoi popme.

6) IlpencraButk B anrebpanueckoit popme: (—1— i)4i :

. : 2
V. a) Haiiti ko3 GuImeHT pacTsHKeHHUs U yTol IT0BOpoTa B ToUke Zg = 1—1 mpu otobpaxeHnn o = Z

6) IIpoBeputhb (HyHKINIO HA AaHATUTUYHOCTD: () = (Z*)2




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

VI.

VII.

VI

1.

2. Haiiti n moctpouTh 00J1aCTh CXOJMMOCTH psilia: z l,

3.

Haiitu ananutudeckyro ¢yukumio f(Z) =U +1V 1o usBecTHO#  nelicTBUTENBbHOM 4YacTH M 3HAYEHHIO f(zp):

Uxy) =x3=3xy* f(i)=-i.

Beruuciauts uHTErpa: j'Z2 Imzdz, rue L - OTPE30K IPAMOH OT TOYKH Z; = 0, 10 Touku Z, = 1-2i.

L

w,me L:|Z—2i| =1.

dz
Brruncauts uHTErpat: _[ 3
LZ

KonrpoabHnas padora Ne3 no teme «KommiekcHblie psiibl. Boiuerbn»

BAPUAHT Nel

z

Paznoxuts GyHKIHIO f ( YA ) = B psizt Jlopana ¢ ientpom B Z() = 1 & xombue | z-1 |> 4.

(z-1)(z%? +2z-3)
© cos(in) R (z+i+1)"

nm1(z+i+1)" no(2n+i)(4+3i)"

Brruncnute CJICAYIOINEC NHTCTPAJIbL:

1.
2.

2dz ep(L/2)+1 | T cosaxdx
—  , B _[ Z ¢ 2

A) )
224 8" +€° 42 Z o XS +4AX+5

KonTpoabHnas padora Ne3 no teme «OnepanoHHoe UCHUCIEHUE.)

BAPHUAHT Nel

Pemnth anddepennuanpaoe ypapuenne X +3X = e , €CIIn X(O) =0.
C nomomnpio popmyiiel roamernst HAUTH pelieHHe YpaBHEHUS




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

X" =arctgt,
Y/I0BJIETBOPAIOIIEE HAYATBHBIM YCIOBHAM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pemuts cucremy ypaBHEHHH

3.2
HX-y=—t
y y >

ns. [IpuMep BapuaHTa MHAMBHAYAIbHBIX 3aJaHHM.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

[uddepeHunantHbie ypaBHEHHA H CUCTEMBI

1. Haiitn ofuiue peluenus ypasHeHuii nepsoro nopaika

1)y y 1
y=z° sin(y/z)
2) ¥ +ycosT = cosz.
3) 4 ty= ENT
st d
) B &
T cos?y

5) (32® + 6zy”) dx + (62%y + 4y°) dy = 0.
6) 24y’ +dy—a)y' = L.

=0.

2. HaiiTi yacTHele pelleHus YpaBHeHNil

1) V¥ 1dr = rydy, (1) =0.
2) (z-ylde+(z+y)dy =0, y(l)=1
3) ay -2y =2, y(1)=0.
4) g +ay=(1+z)e 3, vl(0) = 1.

3. Haiiti peilenud ypabHeHuit Briclliero nopsika

0) =0
1) 22y =y~ - 1. 2y =y'e, y,{ .
) 2y = v =ye, Y0 "
3) y"cos’z = L. 4) ¥ +y = cosz.
2+ cos’z 1

" LTLs T " gt e 4
5y +y pc 0)y' +2 ty=ze+—.
Ny +2+y=(12c-10)e". 8) y" — 3y = 2sin 3z — cos 3z.
9) y" — 4y + 5y =2y = (16 = 12z)e™". 10) y" + 3" + 2 =1 -2,
)22y 42y +y =10, 12) 2* 4" — 6y = 12Inz.

13) § + 26 + 52 = 8¢~ sin 21, 2(0) =2, #(0)=6.

14) & - 62 + 252 = Osindt — Ucosdt,  2(0) =2, #(0)= 2.

4. Haittu peitenns nuHeiiHLIX cucTem

1) r=-8r+dy 2 T = bz + 5y z(0) =0
j=3e-dy j=-z+ly ' y0)=1L

3) T=5c-2 1) r=6r+dy+2
T Ni=24+y y=-cz+10y-1"




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucaoBble 1 Q)VHKIII/IOHaJILHbIe PAAbI
1. I/ICCJ'IC,I[OBaTB Ha CXOAUMOCTD 3HAKOIIOJIOXUTEIIbHBIC PAAbI:

< (2n- 1) .5 3
2 t
) nzl(5n2 1) »\/_ ) nglg 2n+7
(nl) © (n—ljn 1
3 4 .=
) Z ) ngl g e
2. UccrienoBath Ha CXOJMMOCTh 3HAKOYCPEIYIOITUECS PSIJIbI:
3n 2 5n? +3n 1
1) Z( 1" 2) Z( N —
n=1 +4
6" (n2 ~1) o 3
n ny.2
3) Z( '———= 4 nZl(—l) In“" 1+?

KoMIieKCHbIE YHCJIA U (DYHKIUHA

1. Nans! uncna 2y = —2/3+2i, Z, =2-06i.

BrinonauTh AeiicTBus B anredpandeckoit hopme:
1) 324 +52,, 2) z1-1,, 3) =

2. Jlansl uncia 21:3\/§+3i, Z, =-1+4i, 73=2-4i.

[TocTpouTh umMClIa HA KOMIUICKCHOW IUIOCKOCTH M TIEPEBECTH B TPUTOHOMETPHUECKYIO M ITOKA3aTelIbHYI0 (GOopMy
3anmucH. BBIMONHNTE yKa3aHHBIE ICHCTBHS B MOKa3aTeIbHON (popMe, pe3yabTaThl MPEACTABUTh B alreOpandeckoi u B
MoKasareiabHou hopme.




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MeponpusiTUsi
6 Z5-17
D) ()% 2 ¥y 3 2=
Zy + 23

3. Maubtuncna g =—1—1, 2z, =2+3i.
Boruucnuth 3HaueHus QyHKIIHMA:
z
1) Inzy, 2)e2, 3) cosz,.

Pe3ynbrarhl mpeacTaBuTh B anredpandeckoit popme.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInun:

el _ ebt
1 f(t)= cos4'[. 2) f(t)= "
2. Haiitu opuruHans! GyHKIHH 110 33 JaHHBIM H300pasKEeHUSIM:
1 p2
1) F(p)=—m——. 2 F(p)= .
(p+1)%(p+3) (p? +4)(p? +9)

TectupoBa | Bompocsr:
HHE 1. JIaHbI KOMILJIEKCHBIE YUCIIa

2,=1+2iu z,=3i
(3mech Z, M Z, - KOMIUIEKCHO COIPSIKEHHBIE YUCIIA)

YcTraHoBUTE COOTBETCTBUE
JNENCTBUE HAJl YUCIIAMU:

1. 2z, +3z,
2. 1,-1,
3. -7,

-
N




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

peE3yabTaT HCfICTBHH Haad yucjiaMHu

2. HaHH KOMIIJICKCHBIC YHCJIa

4, 5.2

Zl

5 (1)
1. 3i-6
2. 4i-3
3. 2-5i
4, —6-3i
5. 6+3i

zl:2eIZ

57

z,=7¢e ©

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

z
6) I'maBHOE 3HAaueHHE apryMeHTa OTHOIIEHHS — PaBHO

(OtBeTHI 1aTh B rpagycax)

Z,

3.yCTaHOBI/ITe COOTBCTCTBHUC

OyHKUIUA

1. 2exp
2. 2exp

3. 2exp

1+i5—ﬁj
6

1+i2—7[J
3

1—i£j
6

3Ha4YeHUE (PYHKIUH

1. e(l++/3+0)
2. e(i—3)
3. e(+/3-i-1)
4, e(3-i)
5.




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MEpOnpUsTUs
4. 2exp(1+ [ %j

4.

Haiiti K09 puLHUEnT pacTsKeHus 1 yroj noBopoTa B Touke Zg = | Beectu nBa umcia

npu otobpaxenun | (Z) = Z4 +1Inz k=

o =
HpH BBOZIC 3HAYCHUS k 3HAYCHUS KOPHEU KBAAPATHBIX OKPYTJIATH 10

JCCATHIX.
3HaueHUs yrijia moBOpOTa BBOAWUTH B Irpagycax

S.
Bsectu nBa uncna
Beruucnuts unTErpan I (Rez+JImz)dz (L)- X=
L =
(L e npsiMasi JIMHUS, y
COJIMHSIIONIAS TOUKH u

OTBeT MoJIy4YnTh B BUjIe KOMIUIEKCcHOTO urcna X+ 1Y

JlpoOHbIe 3HaU€HUs BBOJUTDH B BUIE HECOKPATUMOW ApoOH
4/19,-712
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

DK3aMeH

=

IIpuMmeps! 3anaHuil Ha SK3aMEH

DK3aMeHAUOHHBINH Omiaer 1

Cemectp 4
Crenennsie psjabl. Teopema Abens.HaxoxneHne nHTepBaia CX0IMMOCTH CTETICHHOTO Psijia.
[IpeoOpaszoBanue Jlamnaca. Opurunansl 1 n300pakeHus. OCHOBHBIE CBOWCTBA ONEPAIMOHHOTO METO/IA

Pemuts 3amauy Ko y'— Y _4xt , y) =1
X
1+ x*)y"+y'=0

Pemmts ypaBHEHHE

o0
1
HccnenoBaTth Ha CXOAUMOCTD YHUCIOBOM PSJT -1)" .
nzzll( ) (2n+5)In(2n+5)
[e¢) 9n
Onpenenuth UHTEPBAT CXOAUMOCTH (PYHKIIMOHATBHOTO psijia Z(—l)n W
n=1 5 “AX—

Pasnosuts B psn Jlopana dyaxmmo T (2) = (2 —-3)%e™?
Berancauts In(—J§ + i)2

Haiitn kosdduument pacrsokeHus miockoct Z = X+1y B Touke Z,=21—3 mupu orobpaxeHnn

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

IO CTCIICHAM z

2z+3i
iz+4

Haiitu yrox nosopota miockoctd Z = X + 1y B touke Zy =1 npu oroGpaxennn f(z) =

N300pa3uth 001acTh, 3aJaHHYI0 HEpaBEHCTBAMHU
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|z—1|<3, |z+1]>1, b5xz/6<argz<5x/4.
eiz
10. BpIuucIuTh UHTETPAT [lj —3dZ
|z+2|=1,5 (Z + ﬂ-)

11. Haiitu uzo0paxenue 1ist GyHKIUK f()=t-ch3t-sin2t

TeopeTnyeckne BOIPOCHI Ul MOATOTOBKH K audd.3aduery (9K3aMeHy)

JAudpdepeHunaibHbie ypaBHEHUA U CHCTEMBbI

Kakune oObikHOBeHHBIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3leNE¢HHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakue oObikHOBeHHBIe auddepeHnanbaple ypaBHEHUS IEPBOTO MOpsAKa Ha3bIBalOTCA OAHOponHbIMH? Kak oHu
permaroTcs?

Kakue oOpikHOBeHHBIE A depeHnanbHple ypaBHEHHS MIEPBOT0 MOPsIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciuTe MeToab!
pelieHus

Kak pewmaercst ypapuenue bepnymnnu?

Kakue oObIkHOBeHHBIE nuGdepeHIranbHble YpPaBHEHHUs IIE€PBOTO MOPSAAKA HA3bIBAIOTCS YPAaBHEHHSIMU B IIOJIHBIX
muddepennmanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s oObIKHOBEHHBIX AuGdepeHIHaNIbHBIX ypaBHEHHH BhicIMX mHopsiakoB? Korma ona umeer
€IMHCTBEHHOE perieHue?

YucioBbie U PyHKIHOHANBbHBIE psiabl. Psaabl @ypbe
ITonsiTHe YnCIOBOIO psAda, ero cyMmMbl. HeoOXoanMBblil MPU3HAK CXOANMOCTH.
CBoiicTBa CXOASIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOJUMOCTH 3HAKOIMOJIOKHUTENBHBIX PSIIOB. DTAJIOHHBIE PSBL.
[TpuznHak /l'amamOepa. J{ns KakuX BHIIOB YHCIIOBBIX PAAOB OH A (eKTHBeH?
Papukanbusiit npusHak Komm. J{71s kakux BUJOB YHCIIOBBIX PSIIOB OH MPUMEHSETCA?
WuTerpansueiii npusHak Komm-Maknopena. B kakux cimydasx ero ciaenyet NpUMEHSTh?
[Ipuznak JleiiOHMIIA CXOANMOCTH 3HAKOUEpEAYIOMHUXCs psiaoB. Kak mpoBonuTcs oLeHKa CyMMBI M OCTaTKa TaKoro psifa?

KommuiekcHble ynciaa u pynkuuu. Teopusi BbIYETOB
[ToHsATHE KOMIUIEKCHOTO YHCIIa, €r0 JICMCTBUTEIbHON 1 MHUMOM YacTH.
Anrebpandeckast ppopma 3anucu KOMIUIEKCHOTO dncia. Kakue KOMITIEKCHBIE YMCiia Ha3bIBAIOTCSA PABHBIMH, KOMIUIEKCHO -
COTPSDKCHHBIMU ?
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Apudmernueckue AeHCTBUA Hall KOMIUIEKCHBIMH YHCIIaMH, 3alIMCAaHHBIMU B alreOpanyeckoi Gopme.

['eomeTpuueckoe IMpeacTaBlIeHHE KOMIUIEKCHOTO YHCIIA, KOMIUIEKCHAs IUIOCKOCTh. MOXyJlb M apryMEHT KOMIUIEKCHOTO

YHcoa.

TpuHOHOMETpHUYECKasi W IOKas3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHOH (opmbl 3amucu

KOMIIJIEKCHOTO 4Kcia K APYroH.

Bo3Benenue B cTeneHb U U3BIEUYEHUE KOPHS U3 KOMILIEKCHOTro yrcna. @opmynsl Myaspa.

[MTonsTre GyHKIMU KOMIUIEKCHOTO nepeMeHHOoTo. [Ipeaen u HenmpepbIBHOCTD (DYHKINH.

[TokazarenbHasi, TorapudMuUecKas, TPUrOHOMETPHUECKIE, THIEPOOINIECKUE U 00paTHBIE TPUTOHOMETPHUECKIE (YHKIINU
OnepauuoHHbI MeTO/

Haiite ompenenenne upeobOpasoBanms Jlammaca. Kakas ¢yHKOHA MOXET CIyXUTh OpUrdHaioM? UYTo Ha3pIBaeTCs

n3obpaxenneM QyHknuu no Jlammacey?

3armmmTe TabIuIly n300paskeHni HanOoJee YacTo MCIIOIBb3YEMBIX dJIEMEHTAPHBIX (DYHKITHIA.

ChopmynupyiiTe U 3aITUIINTE CBOWCTBO TUHEWHOCTH. Kak OHO MCTIONB3yeTcs sl HAXOKACHHUS U300paKESHUS 10 OPUTHHATTY

1 Ha000opoT?

ChopmynupyiiTe ¥ 3anumuTe cBOHCTBa nupepeHIUPOBaHUs U300paKeHUsT U opuruHaia. Kak OHM HCHOIB3YHOTCS IS

HAXO0XJICHUS N300PAKEHUS 110 OPUTHHAITY U HA000pOT?

ChopMmynupyiiTe M 3alWIIUTe CBOWCTBA HMHTETPUPOBAHHS H300pakeHWs W OpuTrHHAia. Kak OHM HCIONB3YIOTCS IS

HAXO0XKIEHUS H300pKEHUS 110 OPUTHHAITY © HA000pOT?

CdhopmynupyiiTe 1 3anMIIMTE CBOMCTBA 3ama3ipiBaHusl ¥ cMenieHus. Kak oHM MCcTionb3yroTest 17151 HAXOXKICHUS

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHo4HbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AMMbIe METOANYECKHE YKA3aAHUS

1.

KonTtponsHas pabora

CTyIeHTBl BBHIMOJNHSIOT 5 KOHTPOJBHBIX PabOT, COJIEpKaHHWE KOTOPBIX OXBATHIBAET BCE pa3jieibl JUCIHMIUIHHBL
Kaxmomy cTyneHTy BbIIaeTCs CBOI BapHAHT.. 3a KaXIyI0 KOHTPOJIBHYIO PadOTy MakCHUMAabHBIA 0aJll onpeesnseTcs
B COOTBETCTBHE C PEUTHHI-TIJIAHOM JUCLUIUTUHBIL.

Kpurtepumn oueHku 3axaHusi:

bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCd YMHOXCHUCM MAKCUMAJILHOT'O 63..1]]'13, npeayCMOTPCHHOI'O 3a HEC B
COOTBECTCTBHUC C pCﬁTHHF- IMJIAHOM, Ha JOJIIO BEPHO BLIITOJHCHHBIX 3aﬂaHHﬁ.

nas3

CrynenTs! BemonHAIOT 5 W13 1o BceM pasaenaM mporpaMMbl AUCHUIUTMHEL. Y KaKIOTO CTYACHTA B TPYIIIE CBOH
Bapuant MJ13, HoMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTyJI€HTa B CIIMCOYHOM COCTaBE TPYIIIIHL.
W13 pa3melieHsl B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenue kaxoro 3aanusi 10JHKHO OBITh MOJIPOOHBIM, C BKIIOUEHHEM NPOMEKYTOUHBIX PAacu€ToOB, PacCyKACHHMH,
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MOSICHEHHI, C YKa3aHUEM HCIIOIb30BaHHBIX METOOB U (opMyi1. 3aJaHIE BBICHLUIAETCS OTACIbHBIM (aiiiom,
ykasbiBaetcss ®UO, rpynna.

Kpurepun onennBanus
3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee OJIOBUHBI 3ajaHNi
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAETCsl CTYACHTY Ha JOPa0OTKYy.

CTyZneHThl MOT'YT UCHPABIISITh HEBEPHO PEILICHHBIE 3aaHus U CIaBaTh HA MOBTOPHYIO poBepKy. IIpenonasarens
MOJKET YYECTh UCTIPABJICHMS M JOOABUTH OANJIbI K MPEAbIIYIINM

TectupoBanue

B cemecTpe CTyAeHTBHI MpOXOASAT JBa TECTUPOBAHUS COTJIACHO pachucaHuio. PyOexHoe tectupoBanue (PT)
MPOBOJUTCS B KOMIBIOTEpHOH (opme B on-line pexxume. [IpomomkurensHOCTh TecTupoBanus — 90 MuHyT 0€3
nepepbiBa. OTCYET BpeMEHHM HAYMHAETCS C MOMEHTa Bxona cTylneHTa B TecT. MHCTpykTax, MpeliecTBYIOLINUN
TECTUPOBAHMIO, HE BXOJWUT B yKazaHHOe Bpems. CTyNEeHT MOXET 3aKOHYHTBH BBIIIOJIHEHHE TecTa JO HCTEUEHHS
OTBEJIEHHOTO BPEMEHU.

PT nameneno Ha HE3aBUCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHM M BIaleHUH, TMOJYYCHHBIX CTYACHTaMH 3a
OTIpPEICIICHHBIN TPOMEXKYTOK 00yUECHHSI.

Kaxnprii BapranT Ouiera MOJETUPYETCsl KOMIBIOTEPOM IO 33JaHHBIM pa3lienaM XUMHUHM 1 coaepkuT 20 3amaHuii.
CryneHTsl BHOCAT OTBETHl B KOMIIBIOTEP, HO BCE PEIIEHUS W TMOSCHEHHs NpoBojAT Ha Oymare. Ilo oxkoHwanun
TECTUPOBAHMUS MPENOJABATENI0 BbBIIACTCA MaTpUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcCyxaeHue
pe3yNbTaTOB TECTHPOBAHMS MTPOBOJAUTCS Ha KOHCYJIBTAIIHH.

Kpurtepun onieHKH 0JHOTO 3a1aHUSL:

® 33 KaX/0€ NPaBUILHO BHINOJHEHHOE 33aHNE BBICTABIAETCS | TeCTOBBIN Oai;
® 33 HETPaBWJIHHO BBHINOJIHEHHOE MJIM HEBBINOJHEHHOE 3a/1aHue BeicTaBisieTcs () 6amios;
e JUIA 33JaHUi ¢ BRIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHU HA COOTBETCTBHE U YCTAHOBIICHHE
IIOCJIEI0BATEIBHOCTH IIPEAYCMOTPEHO YaCTUYHOE OLIEHUBAHUE.
MaxkcuManbHbI CyMMapHbIH TecToBbIN Oam 3a kaxnoe PT cocrasiser 15 6amnos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAallMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraetcs Ha caite http://exam.tpu.ru B pazzmene «MeponpuATHS», U MOXKET ObITH BBINOJHEH KayKAbIM
CTYIEHTOM HEOTPaHMYEHHOE YHCIIO Pa3.
Hnsa cryagentoB, He mnpomenmux PT B mepuon npoBeAcHUs TECTUPOBAHUS 110 YBAKHUTEIBHOM IPUYMHE,
MpeayCMOTpeHa BO3MOXXKHOCTh TECTUPOBAHMS B PE3EPBHBIM J€Hb, KOTOPBHIA HazHayaeTcs cpasy mocjie KoH(epeHI-
HEJEIN.
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[Ipu pesynbraTte pyOEIKHOrO TECTUPOBaHUS 6 OaJJIOB M MEHEE, OOyYarOIIMMCS MPEIAOCTABISACTCS B TMEPUOJ
TEKYIIEH MPOMEKYTOUHOW aTTECTALMM BO3MOXKHOCTh MOBTOpHO mpoutu PT B pe3epBHBIN N€Hb, COTIACOBAHHBIN C
bropo pacniucanmii TITY.

DK3aMeH

DK3aMeH MOXKET NPOBOAWTHCS KAaK B BHJE TECTUPOBAHUSA, TaK WM B TPAAUIMOHHOW (opme (1o
9K3aMEHAIIMOHHBIM OHJIeTam).

Bompockr sk3aMeHAIIMOHHBIX OUIIETOB OTPAXKAIOT COACPKAHKE BCETO JEKIIMOHHOTO MaTepuaa.

OTBeT Ha BOIPOCHI MOJHOCTHIO — 20 6aios;

OTBeThI HA BOMPOCH UIMCIOT HE3HAUUTEIbHBIC 3aMevanus — 18-19 Gamos;

JlomycTUMBIN ypOBEHb OTBETOB, €CTh 3aMEUaHus 110 00beMy MIpeicTaBieHHoN nHdopmaruu — 15-17
0aJlJIoB;

Hemocrarounslii ypoBEHb OTBETOB, OTCYTCTBYIOT OTBETHI Ha BOIIPOCHI IK3aMEHAIIMOHHOTO OMJIeTa WU
JIOTIOJTHUTEIIhHBIC BOMPOCH! — 12-15 Gamios




