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1. Poan JUCHHUILINHBI «MaTemMaTuka 3» B (l)OpMHpOBaHI/II/I KOMIIeTeHIIMH BBIITYCKHUKA:

OnemeHT Cewmectp Cocrapasiioniue pe3yjibTaTOB 0CBOCHHUSA (1eCKPUNITOPbI KOMIIETEHIIUM)
00pa3oBaTeIbH Kon
Ol TIpOrpaMMBI HaumeHnoBanue
(OMCIUIUTHHA, e KOMIIETEHIIMHU Kon HanmenosaHue
MPAKTHKA,
T'MA)
BrnaneeT ombITOM IpUMEHEHHSI 3aKOHOB €CTECTBEHHBIX HAYK U
YK(Y)-1.B1 MaTeMaTHYECKUX METOJOB U MOAENEH s pelieHus 3a1ad
TEOPETHIECKOTO U MPHUKIIAJHOTO XapaKTepa
CrocoGeH  OCYILIECTBIATH YMeer pemaTh 3a1a4d TEOPETUYECKOr0 U MPUKIAIHOTO XapaKkTepa
HOUCK, KPUTUYECKUH aHATH3 YK(Y)-1.B2
YK (¥)-1 S HH(bOPMaHHHv’ 3HAaeT 3aKOHBI ECTECTBEHHBIX HA
NPHMEHSTH CHCTEMEEH YK ¥ MATEMaTHYCCKUE METOIbI
MOAXOX syl pElleHH TEOPETUYCCKOT0 XapaKTepa
IIOCTABJICHHBIX 3aJa4 YK(Y)- 1.V1
3
Marematuka 3
Brnanmeer MaTeMaTHYECKUM aImapaToM KOMIDIEKCHOTO U
OTIePaNMOHHOTO UCUUCIIeHU, rudepeHnnarsHEIMI
YpaBHEHUSIMA U PSAaMU UL IPOBEACHUS TEOPETHUECKOTO
OIIK(Y)-1.B3 HCCIICIOBAHMS U MOJCTHPOBAHUS (PH3HUCCKUX U XUMHUECKUX
Crioco6eH 1 FoToB MPOIIECCOB U SIBJICHUH, a TaKXKe, IS PEUICHUs MPO(heCCHOHATBHBIX
HCIIOJIB30BaTh OCHOBHBIE 3a1at
3aKOHBI
OTIK (V)-1 CCTCCTREHHOHAYUHEX VYMeer pemrate 0OBIKHOBEHHBIC AU (hepeHIINATbHbIC YPAaBHEHUS H
N — HX CUCTEMBI, IPUMEHSATH aIapaT rapMOHHYECKOTO H
podeccHoHATsHOM OITK(Y)-1.V3 KOMILIEKCHOTO aHaJH3a MPH PEIICHNU CTaHAAPTHBIX 3a/1a9
JIESITeTbHOCTH
3HaeT OCHOBHBIC OIPEACICHHS U TIOHITHS TEOPUU
OIIK(Y)-1.33 muddepeHnaIbHbIX YpaBHEHUH, PSIOB, QYHKIIMHA KOMIIEKCHOTO

TICPEMEHHOTO U OTIEPAITMOHHOT'O UCUNCIICHUS




2. Iloka3zarenu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yabTaThl 00yUeHHUs N0 AUCHUIIMHE Kon HaumeHnoBaHue pasaesia JUCHHIIHHBI MeToabl OLICHUBAHUS
Kon HaumenoBanue KOHTPOJIMPYyeMoi (O eHOYHbIE MePONPHUSATHS)
KOMIIETCHIIHA
(nJ1u ee yacTHn)
PO 1 Brnageer YK(V)-1 1. OOrikHOBEHHEIEC MU QepeHINATEHBIC yPaBHEHUS Kontponsuas pabora
METOJIaMH PEIICHNsI OOBIKHOBEHHBIX AN HepeHINATBHBIX OIIK (¥)-1 NIEPBOTO MOPsAIKa nas.
ypaBHEHHH |-TO M BBICIIIETO MOPSIKOB U CHCTEM 2. OObIKHOBEHHBIE TH(PepeHIHATbHBIC YPaBHEHHS TectupoBanue —
i epeHnnaNbHbIX YpaBHEHUIT; BBICIIIUX TIOPSIKOB U CUCTEMBI OOBIKHOBEHHBIX HE3aBUCHUMBIH
METOAAMHU HCCIEOBAHUS CXOIUMOCTH PSIIOB, PA3JIOKEHHS audepeHnnanbHbIX ypaBHEHUH koHTpoabs [JOKO
(GYHKIMH B CTETICHHBIE U TPUTOHOMETPHUYECKUE PSIIIBL; 3. Hucnosble psiibl
MeTonaMu AU PepeHIIMaNbHOTO 1 HHTETPATBHOTO HCUHUCIICHHS 4. OyHKIMOHANBHBIE PSJIBI
(GYHKIMH KOMIUIEKCHOTO IEPEMEHHOT0; OCHOBHBIMHU 5. Paner @ypre
TIPWIOKEHNSIMH TEOPHH BBIYETOB; METOJAMH OIIEPALIIOHHOTO 7. Psinpl B KOMILIEKCHOI oOnactu
WCUYHCIICHUS PEIICHUSI OOBIKHOBEHHBIX () (PepeHINaTbHBIX 8. Teopust BEIUETOB U €€ TIPHIIOKEHHS
YpaBHEHUH U UX CUCTEM 9.Ilpeodpa3zoBanue Jlamnaca. OnepanOHHBIN METO
pemenust qudhepeHnnanTbHbIX YpaBHEHUH
P12 Ymeer YK(V)-1 1. OObIKHOBeHHBIE TU(epeHINATEHBIC YPaBHCHUS KontponsHas pabora
ONpENeNsATh THUI, HaXoAuWTh obmee u dwacTHoe pemenne | OIIK (V)-1 IIEPBOIO MOPsIKA HUas.
muddepeHnnanbHbIX  ypaBHEHMH W CHCTEM  JIMHEHHBIX 2. OObIKHOBeHHBIE An(depeHIInanbHbIe YPaBHEHUS TectupoBanue —
i depeHInanbHbIX ypaBHEHHUH c MOCTOSSHHBIMU BBICIIHMX MOPSAIKOB U CUCTEMBI OOBIKHOBEHHBIX HE3aBUCHUMBIH
ko3(h(ULMEHTaMH; KCCIIEIOBaTh HA CXOAMMOCTh YHUCJIOBBIE i depeHInanbHbIX ypaBHEHUH koHTpoIs [JOKO
pAABI, HaXOMUTh HMHTEPBAJBl CXOAMMOCTH CTETEHHBIX PAIOB; 3. Hucnossle psiibl
pasnarate (yHkKimu B psin Teiiopa u Dypbe; BBIIOIHATH 4. OyHKITMOHATIBHBIC PSIIbI
JEUCTBUSI C  KOMIUIGKCHBIMH  YHCIaMH M (QYHKIHSIMHU; 5. Pane1 @ypee
1 epeHnIMpoBaTh U MHTETPUPOBATh (PYHKINU KOMIIJIEKCHOTO 7. Psipl B KOMIUIEKCHOM o0OnacTn
NIepeMeHHOr0; pasiarath (GpyHKuuu B psx JlopaHa; nmpUMEHSATh 8. Teopust BEIUETOB 1 €€ TPHIIOKEHHS
TEOPHIO BBIYETOB [UISI HAXOXICHUS HMHTETPAIOB; HAXOIUThH 9.IlpeobpaszoBanne Jlamnaca. OnepanOHHBIN METOX
n300pakeHHe 110 OPUTHHAIY W OPUTHHAT 110 N300paXKEHHMIO; pemenust qudhepeHnnanTbHbIX YpaBHEHUH
pemath 3amawy Komu ans auddepeHInansHbpIX ypaBHEHHH U
CHCTEM C ITOMOIIBIO OTIEPAMOHHOTO UCUUCIICHHS
P13 3Haer YK(¥)-1 1. OObIkHOBEHHBIE AN depeHIIaIbHbIE YPaBHEHUS KonrponsHas padora
kinaccupukanuio auddepeHuansHeIX  ypaBHeHHH, ocHOBHBIE | OIIK (V)-1 TIEPBOTO MOPSIIKA ns.

MeTOJB! pemeHus AuddepeHINaIBHBIX YPaBHEHUH MEepPBOTO U
BBICIINX TIOPSIKOB M CUCTEM An(PepeHINaIbHBIX yPaBHEHNH;

OCHOBHBIC TOHSTHS TEOPUH YHCIOBBIX U (DYHKIMOHAIBHBIX
psanoB; pagsl  Teitmopa, Maxknopena, @®ypbe; MNOHATUA
KOMIUIEKCHBIX 4YHCEJl, OCHOBHBIX (YHKUIMH KOMIIJIEKCHOTO

2. OObIKHOBEHHBIE TN P epeHIHaTbHbIC YPaBHEHHS
BBICIINX TIOPSIKOB M CUCTEMBI OOBIKHOBEHHBIX
muddepeHnnanbHEIX ypaBHEHUH

3. YucnoBsle psibl

4. OYHKIIMOHAIBHBIE PAIBI

5. Pagel @ypoe

TecTupoBaHue —
HE3aBUCHUMBIH
koHTpoas LJOKO




MEPEMEHHOTO M HUX
HMHTETPUPOBAHNE
noHsATHA psna JlopaHa, OCOOBIX TOYEK, BBIUETOB; MOHSITHE
npeoOpa3oBanus Jlamiaca ¥ ero OCHOBHBIE CBOWCTBA; OCHOBHBIC
MIPWJIOKEHNS OTIEPALMOHHOTO UCUHCICHUS

cBoiicTBa; muddepeHnnpoBaHNE WU 7. Psinpl B KOMIUIEKCHO# o0nacTu
GYHKIHM — KOMIUIEKCHOTO — TIEPEMEHHOTO; 8. Teopust BEIYETOB U €€ MPHUIIOKCHUS

9.Ilpeobpazosanue Jlamnaca. OnepauOHHBINA METO
pemrenus qudQepeHnnanbHEX YpaBHEHIH

3. IlIkaja oueHuBaHUSA

[lopsox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OlIEHHBaHHS Pe3yJIbTaTOB 00y4deHUs: B TOMCKOM MOJNUTEXHUUECKOM yHHBepcuTeTe (CucremMa oleHHBaHHsA)» (B JCUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercst OamibHO-PEUTHHIOBasE CHCTEMa OIICHWBAaHUS pe3yiabTaToB oOyudeHus. VToroBas omeHka (TpaAWIMOHHAS M JIMTEpHas) MO BHIAM
yueOHoil nesrenpHocTH (M3ydeHue aucuumumd, YHUPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, IMPAKTHKH) OIpenesseTcs CyMMOHW OajuloB 1o
pe3yJsibTaTaM TEKYILIEro KOHTPOJIS ¥ IPOMEXYTOUHOM aTrTecTaluy (MTOroBast peiTUHroBas oleHka - MakcumyM 100 OamioB).

PacnpeﬂeﬂeHHe OCHOBHBIX H AOIOJIHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLICIO KOHTPOJIA U HpOMe)KYTO‘IHOﬁ arrecraliuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIIMHBI.

PCKOMGH)IyeMaH mKaJjla JJ OTACIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJIHEHUS CoorBercTBHE
” OnpeneieHne OLEHKH
3aJJaHuA Tpa}ll/ll.ll/ll)HHOI/l OILIEHKE
90%+100% «OTnuaHO» OTnnyHOE NOHMMAHKE MIPEIMETa, BCECTOPOHHHUE 3HAHMSI, OTJIMYHBIE YMEHUS U BJIaJIEHUE ONBITOM IMPAaKTHYECKOH 1€TENbHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHUs c(hOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0AJITOB, OM3KAM K MAKCHMAaJTbHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJTHOE IIOHMMAaHHUE MTPeIMeTa, XOPOIITNe 3HAHNS, YMEHHUS H OIBIT PAaKTUIECKOH NesITeIPHOCTH, HEOOXOIMMEIC PE3YIIbTaThI
00yueHHs c(hOPMHUPOBAHBL, KAYECTBO HU OJHOTO U3 HUX HE OIICHCHO MHHUMAIIEHBIM KOJTMIECTBOM OallioB
55% - 69% «Y OBIL» [TpuemneMoe OHMMaHUE MTPEAMETA, YAOBIECTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3YIbTaThI
00y4eHus chopMHUpPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIHHBIM KOJIMYECTBOM OaJIJIOB
0% - 54% «Heynosiu.» PesynbTarhl 00yueHUs: HE COOTBETCTBYIOT MUHUMAIILHO JOCTATOYHBIM TPEOOBAHMSIIM
[IIxana ny1s1 OEHOYHBIX MEPOINPUITUHI DK3aMEHa
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
. ” OnpeneieHne oOLEeHKH
3aJJaHUM SK3aMEHa 0aJ TPAaAHLMOHHOH OLICHKE
90%+100% 18 +20 «OTnUYHO» OTnu4HOE NOHUMAaHKE PeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HUE ONBITOM MPAaKTUYECKOH AesTeIbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(hOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJMYECTBOM 0aJIIOB, OJIM3KUM K MAKCHMAITEHOMY




70% - 89% 14+17 «XoporIo» JlocTaTo4HO OJIHOE TOHUMAaHUE NPeIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0AUMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y IOBIL» [MpuemireMoe MOHNMaHKUE TIPEAMETA, YIOBICTBOPUTEILHBIC 3HAHNS, YMEHUS U OIIBIT IPAKTHIECKON AeITENbHOCTH, HEOOXOANMBIC
[pe3ynbTaThl 00y4eHNs ChOPMUPOBAHEL, KAYECTBO HEKOTOPHIX N3 HUX OIIEHEHO MUHUMAJLHBIM KOJIMYECTBOM 0aJlIoB
0% - 54% 0+10 «Heymosi.» PesynbraTel 00ydeHus He COOTBETCTBYIOT MEHUMAIIBHO JOCTATOYHBIM TPEOOBAHUAM

4. TlepeyeHb THUNOBBIX 3aJaHUI

Ouenoynble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM
MepONpPUSTHS
1. KoHTpoiibH
as pabora
BapuaHTt N2 1

KoHTponbHas pa6ota no teme «AunddepeHuymanbHble ypasHeHUA 1 —ro nopagka»

1. OnpepenuTb TMN U HaUTK o6LMe peLleHUa AaHHbIX YPAaBHEHUN:

1. (y+ylnx)dx— (x—xy)dy =0.

2. Y+ 2X y= 2x°
1+ x2 1+ x2
2
3. (92 +)dx+ (x2y =X )dy = 0.
y2 y3

2. HaiiTn yacTHbBIE pellIeHUs1 YPABHEHMI:

4, xy’—y:xtg(%} y@) =1.

5. eYdx=@y-xe¥)dy, y(-1)=0.

KoHTponbHas pabota no teme «AuddepeHymnanbHble ypaBHEHUs BbiCLLIEro NopsaAaKa U cuctembl JY»




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

I) OnpeaenuTb TMN U HAUTK 06LMeE peLeHNa AAHHbIX YPaBHEHUN]:

1) Y=y +x

14 ! e
2) Y'-2y'+y=—.
X
1) Pemrnts 3apauy Komm:
1) w+(y)’=0. yQ=1LyQ®-=L

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

3) J dt x(0) =1 y(0) = —1.
X

YucuaoBble 1 QYHKIMOHAJIbHbIC PAJIbI

I HccnenoBaTh Ha CXOAUMOCTD PAABI:

X 1 (n+1)? = nl(n+1)!
1'nz=1n+1—coszna’ Z(n+2) 23’ Z_i (2n)!
<( n-1 -D)"n
4',121[3n+2j ' nzl n®+5

. Haiitu HHTCPBAJI CXOAUMOCTH psAaa, UCCICHOBATH pAA HAa KOHIIAX MHTCPBAJIA:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1.
Dy=

VI.

VII.

VI

(0.1)"x*" 3" (n+3)°
Y z ? nzl (x+5)"

Paznoxwuts B psaa Teiinopa, B OKPECTHOCTH TOUKH Xo, GpyHKIHIO F(X):
Inx, x9=1 2) y=x2-sin5x, Xo=0

KonrpoabHnas padora Ne3 no reme «DyHKINU KOMIUIEKCHOTO TlepeMEeHHOI0»
BAPUAHT Nel

o 3/ . .
a) Haiitu Bce 3Hayenus Kopust: 3/ — 2 . Pe3ynbTar BBIYMCIECHUI IPEICTABUTE B alreOpandeckoi popme.

6) Ipeacrasutsb B anreGpandeckoii hopme: (—1—i)*

a) Haiiti ko3 dHUMEHT PacTsHKEHUs U YToJl TOBOpOTa B Touke Z, =1—1 npu otoOpakennn o = Z

0) IIpoBepuTh QYHKIHIO HA AHATUTHYHOCTD: (M = (Z*)2

Haiitn anamnruyeckyro ¢ynkumio  f(z) =U +iV  no wussectHoit  nmeiictButensHoi vactu u 3Hauenmio f(Zp):

Uxy)=x>-3xy* f@i)=-

BoraucnuTs nHTErpa: j'Z2 Imzdz, rue L - orpesox npsmoii ot Touku Z; =0, 1o Touku 2, =1—-2i.

L

dz .
BbIuucIuTh HHTErpA: I 3 roe L Z|Z — 2I| =1

[ 2°(z-2i)"°




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

Konmponsnasa paboma Ne3 no meme «Komnnexcuwie paovt. Boiuemoiy
BAPUAHT Nel
z
(z-1)(z%+2z-3)
©  cos(in) R (z+i+1)"

2. HaiitTi 1 mocTpouTh 001aCTh CXOJUMOCTH Psia: z 1

n=1(z+i+1)" p2o(2n+i)(4+3i)"

B psa JlopaHa ¢ eHTpoM B ZO =1s KOJIBIIE | z-1 |> 4

1. Pasznoxurs GpyHKINIO f ( Z ) =

3. Brruncnuth CJICAYIOINE UHTCTPAJIbL:

2dz I exp(1/2)+1 T cosmxdx
A) { z 2 B) Z © 2
e’ +e l2]=2 _oo X7 +4X+5

|z—2|=4

KonTposabHas padora Ne3 no reme «OnepannoHHoe UCHUCTIEHHIE.)
BAPHUAHT Nel

1. Pemmts muddepeHunansaoe ypapenne X +3X = e , €CIn X(O) =0.
2.  C nomoripo Gopmysl J[roaMerns HANTH pElIeHUE YPaBHEHHUS

X''=arctgt,
YZIOBJIETBOPSIOIIEE HAYAJIBHBIM YCIOBUSM X(O) = X'(O) =0.
X'+4y +2X =4t +1,

3. PemuTh cucTeMy ypaBHEHHiA Jix—y = %tz X(O) = y(O) =0.




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

W33

IIpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUMH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. Haiiru ofiuue peiiedns ypasHeHll Nepsoro nopijika

, 1
) y-¥-_-
z  sinfy/z)

2) o +ycosz = cosz.

3) y+y=zy.
0 e_rdy_l_ dr
T wry
5) (32® 4 6ay?) dx + (bcPy + 4y ) dy = 0.
6) 2y +dy—z)y =1

=1.

2. HaiiTn uacTHEe pellleHis YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y]d:+(£+y] dy =0, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) y'+zy—[l+£]e"-y3, y(0)=1
3. HaiiTu pewenus ypasseHuil Buicllero nopaika
Yl = o P W gt y(m=“|
1) 2oy = y" - L. Dy =v'e oo
3) ¢ cos’z = 1. )y +14' = cosz.
5) 4! +y = 2L 6) ' +2 +y=ze +—
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*

)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &+ 2 + 5z = —8¢ ' sin24, o(0) =2, (0] =6.
14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2

4. HaiiTun pelenis JTuHeHHEX cHcTeM

1) t=—8r+dy 2)]i=ﬁz+53 z(0) =0
j =3z —dy |g=—c+2 " 20]=1

N P 5
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2% 4y | g=—c+1y-1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1. UccnenoBaTh Ha CXOMUMOCTH 3HAKOIIOJIOKUTEIHHBIC pAIbL:

©  (2n-1)° © 3
S L 2) Yt
) 51(5n2+1)-\/ﬁ ) nZ::lg Jan+7
2 (n!)? i (n—ljn 1
3 4 ] .=
) nZ=:1 2" ) nZ=:1 n 5"
2. UccrenoBath Ha CXOJMMOCTD 3HAKOYCPEIYIOITUECS PSIJIBI:
3n-2 & 5n2 +3n—
1) Z( -HN=—— 2) Y ()"
n=1 2n n=1 C nde4
6" (n -1 ®
3 Yt g z(—l)“mzn[u J
n=1 n=1

1

?)




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) is“ 2t 2) 3 (=1) 22y
n=1

n
n+1 n=1

4. Paznoxurts B psig Teitnopa 1o crenensm (X — Xg) dyHkumu:

1) y=2;, Xg = —2 2) y=(1+x)e 2, x,=0
X+ 4x+7
arctgx® 3
3) y= = Xp =0, 4) y=In(x+2)" x5=1
X

5. Mcnonb3ys pa3iiokeHue MOAbIHTErPAIbHON (YHKIIMU B CTETICHHOM PSIJl, BBIUUCIUTh UHTETPAIBI C TOYHOCTHIO
e menee 0,01:

18 1
1) [V1-x3dx 2) [sinx®dx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

1. lansl uncna Z; = —2\/§+ 2i, 7, =2-06l.

BLINOMHUTS eHCTBUS B anredpanydeckoii Gopme:
4
1) 3z +52,, 2) z;-1,, 3) —.
L2
2. lausl uncna 7y = 3\/§+3i, Z, =-1+4i, 73=2-4i.

[TocTpouTh umcia Ha KOMIUIEKCHOW IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUECKYIO M IIOKa3aTelbHYI0 (GopMmy
3anucy. BBIMOJIHUTH yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHON (opme, pe3ynbTaThl NPEJICTaBUTh B alreOpanyeckoi U B




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MoKasareiabHou hopme.

1) z)° 2 ¥z, 3 23

Zy + 23
3. Manbl uncna g = —1—1, Z, =2+3i.
Boeruucnuth 3HaueHuss QyHKIIHMA:
z
1) Inz;, 2) e"2, 3) cosz,.

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

1) |z|=——, 2) |z|=Csin(arg z).

5. HaiiTi MOJy/ b M apryMeHT npou3BoaHoi Gpynkimn W= f (Z) B TOYKE Z = Zg:

f(z)=@+4i)e™  z5=1+i

6. BBIUMCITUTH HHTETPAIIBL:

1) L: |z|=x/§, Rez>0 ¢;
({)\/_ { }

2) j(ReZ+ImZ)dZ, 20e L:ompesox [0,1+ 2i].
(L)

7. BeraucianTh, HCHIONB3YyS HHTETpATbHYIO popmyny Koru:




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepOonpUsSITHS
1) |z]=0,5;

2% -7
qﬁ—dz, 20e L:12) |z+1|=1,;
22(2 +1)2
(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

el _ ebt
1) f(t)=cos*. 2) f()= "
2. Haiitn opuruHaimsl GyHKINN 110 33JaHHBIM U300PaKCHUSM:
1 p2
DFEP=T—m— FP=—m—
(P+1)*(p+3) (p*+4)(p* +9)
3. Haiitu pemienue 3agaun Komm onepannoHHBIM METOJIOM:
1) 2x"+5x"'=2cost, x(0)=0, x'(0)=0.
2) X"+6x =t x(0)=0, x'(0)=0.
3) x"—4x'+3x=5%,  x(0)=0, x'(0)=0.
4. Pemith ypaBHEHUS, UCTIONB3Ys 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 pemenue cuctem onepannoHHBIM METOIOM:

D x'=6x+2y x(0)=-1, 5 | X' =4x=5y x(0) =3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MepOonpUsSITHS
Tectuposa | Bonpocsr:
HUE — 1. JTaHbI KOMILJIEKCHBIE YUCIIa
HE3aBHUCHUM Z =1+2i u z, = 3i
bl - —
KOHTPOJTH (3mech Z; M Z, - KOMIUIEKCHO COIPSKEHHBIE YHCIIA)
[IOKO VYcraHOBUTE COOTBETCTBUE
(PT5 u JISVICTBUE HAJl YUCIIAMM:
PT6) 1. 2z, +3z,
2. 7,-7,
3. 7,-7,
z
4. 5.2
Zl
2
5. (2)
pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4, —6-3i
5. 6+3i
2. JlaHbI KOMIUIEKCHBIE YnCIa
T
i
_ 4
z, =2e
57
— 6
z,=1e

a) I'maBHOE 3Ha4YeHME apryMeHTa IPOU3BEAeHUs Z1 * Zo PaBHO

Z
0) I'maBHOE 3HaUYEHKE apryMeHTa OTHOIIEHUS — PaBHO

Z,

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

1. 2exp 1+i5§j

2. 2exp 1+i2§j

3. 2expl1-iZ~
p 6)

4. 2exp 1+iz]
3

SAREEE S

3HaueHHe GPyHKINUU

. e(L++/3-0)

e(i —+/3)
e(\/3-i-1)
e(\/3-i)

4.

Haiitu k023G QUIMEHT pacTsSiKEHUs M yrojl HOBOpoTa B Touke Zg = |

npu otobpaxennn | (Z) = Z4 +Inz

Ipn BBOnE SHAYCHUA K 0 yepyg KOpHEH KBaJIPaTHBIX OKPYTIISATH 10

JACCATBIX.
3HaueHus yrijia moBOpOTa BBOAWTE B Irpagycax

Bsectu nBa uncia
k =
a —=

5.

Beraucnuth uHTErpan I (Rez+Jmz)dz (L) -
(L) npsiMast JIMHUS,

, TIe
2,=0 z,=1+2i
COAMHAIOIIAA TOYKH u

BsecTu nBa uncina
X =

y:




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

OTBeT MONy4YuTh B BUE KoMIuiekcHoro uyucia X+ 1y

JlpoOHbIe 3HAYCHUST BBOJUTD B BHJIE HECOKPATUMOMN APOOH

4/19,-712
6.
BrluncuTh MHTErpai, ucnoib3ys Gopmyiny Kou 1. -xl2
dz 2. —1x
if 5 3. «l2
lz+2i=2 2t 4 4, —7il2
' 5 -1/2
KoHTyp 00XOIUTCS B IOJI0KUTEIBHOM HAPABJICHHH.

7

BeiGepute Bce hyHKIMH, KOTOPbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU . T

t° 4 54
arctgt
cost

m O OW

m
|
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YcTraHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4p
n300paKeHHii 1. F ( p) — + 5
p+3 p“+4
A f(t)=2e"" +4cos2t 2 8
3t : 2. F(p)= +
B. f(t)=3e™ +4sin 2t p+3 p-4
c. f(t)=2e" +4sh2t 3 F(oy- 2 4p
3t . ( p) - _3 )
D. f(t)=4e” —4ch2t P p=—4
3 8
4. F(p) = +—
p-3 p“+4
9.
BeiOepure yCIOBHO CXOASLIMICA psi, MCIONB3Ysl TpPHU3HAK © (_1)n+1 .n2
Jleii6HMIA 1. ———
n=1 (3n+2)
2 00 (_l)n+1 n
C oo (n+D)!
0 (_ n+1 .
3, y DN
n=1 3n+2
0 (_ n+1
4, Y |G
n=1 3n+2

1

0.
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1

f)=——
Paznoxuts ¢pyHKIIUIO ( ) (1 + X)(X _ 2) B psijl

Maknopena.

f(X)==x-—=x"+=x>+
f(x):—+—x+§x2+£x3+
4 8 16
f(x):—1+1x—§x2+—x3+
2 4 6

11.

Nurepsain (1;3) siBasieTcst HHTEPBAIOM CXOAMMOCTH PSIOB

12.Ycra”HOoBUTE COOTBETCTBUE

byHKIUS CYIIIECTBEHHO 0c00asi TOUKa

z

e
sy
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METOAOM

f(2)= : 20
7°(2+4i)
. (24144 ,
f(z)=sin| 2211 7=-4i
z+4i
1
e -l
0) [———— 7=i
(z°+1(z-1)
z=1
z=4i
z=-i
13
1 Qo= __ I
Oynakuuo W = — pasiioxKmwii B OKPECTHOCTH TOUYKHU Zg= —i B CTEIICHHOM psiz &= _1_
= _ -l
a, +a(z+i)+a(z+i)+a,(z+i)’ +.. R
Yxkakute Ko3(pPUIEHTHI pa3oKeHUS 8; dy; dp; 83
(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT
MHHUMBIH, |— IIEPBBIi MHOKHTEID)
14,
16.Pemmts 3amauy Ko oneparuoHHbIM 2( _ t _
x(t) = §(e 3 —1)—— e

X'+3x'=e", x(0)=0, x'(0)=-1

OrtBerT:

3

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

L 21
n=1vn+2
© 1
> Ly e
© 1
> n§1(n2+3)-\/m
4 n§13n1+5

16.13 ypaBuenwuii BrIcIIEro HOps/IKa BEIOPATh ypaBHEHHS, JOIYCKAIONINE TOHMKEHHE TTOPSIKA C HOMOIIBIO 3aMEHBI

y'=p(y) y'=p\y-p

" y"+1_2y(y')2=0
2. 2yy"-2yy'Iny=(y"’
3. y"+2y'+y=e”’
4. y"sin* x =sin2x
5.

y +25y:sin35x

17. Yacrtroe pemenue y * HEOJHOPOIHOrO JIMHEHHOTO
ypaBHEHUSI
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?
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4, y*=Ax-e*

OK3aMeH

=

IIpumepsl 3a1aHMil HA DK3aMEH

DK3aMeHAlMOHHBIN Oujaer 1

Cemectp 3
Creniennsle paasl. Teopema Abens.HaxoxieHre HHTEpBaia CXOAMMOCTH CTETIEHHOTO Psiia.
[IpeobpaszoBanue Jlammaca. Opurunans! 1 n300pakeHus. OCHOBHBIE CBOWCTBA OMEPAITMOHHOTO METOA

Pemuts 3anauy Komm y'— y_ ax*, y(1)=1
X
@A+ x°)y"+y'=0

Pemutes ypaBHEeHHE

0
y n 1
HccnegoBaTh Ha CXOAUMOCTh YHCIOBOM paa Z (—1)

e} (2n+5)In(2n+5)

[°e) 9n
OmnpenenuTs UHTEPBAT CXOAUMOCTU (PYHKIIMOHAIBHOTO psja Z (—1)n o
PaznoxuTts B pan Jlopana ¢pyHkuuio f (Z) = (Z — 3)2 e
Beruucnurs In(—\/§ + i)2

Haiitn kosdduument pacrsokeHus mwiockoct Z = X+1y B touke Z, =2i—3 mnpu orobpaxeHnn

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

z
10 CTCICHSIM
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. _ . _ 2z +3i
8. Haiitu yron noBopota miockoctd Z = X+ 1Yy B Touke Zy =1 npu otobpaxenun f(z)= e
iz +

9. U3o6pa3uth 061acTh, 33/1aHHYIO0 HEPABEHCTBAMU
|z—1[<£3, |z+1|]21, 5x/6<argz<5xz/4.
eiz
10. BoruncnuTh UHTErpa Cj) —3d2
242]-15 (z+7)

11. Haiitu u300pakenue 1 GpyHKIUK f(t)=t-ch3t-sin2t

TeopeTnyeckre BOIPOCHI JIJIsI TOJATOTOBKHU K DK3aMECHY

JAuddepeHunanbHble ypaBHEHUS U CUCTEMbI

Kakune oObikHOBeHHBIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C Pa3leNE¢HHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakue oObikHOBeHHBIE auddepeHinanbaple ypaBHEHUS IEPBOTO MOpsAKAa Ha3bIBalOTCA oAHOpoaHbIMH? Kak oHu
permaroTcs?

Kakue oOpikHOBEHHBIE AU depeHnanbable ypaBHEHHS IEPBOr0 NOPsIAKA HA3bIBAIOTCS JIMHEHHBIMU? [lepeuncinre MeToab!
peLeHus

Kak pewaercst ypaBuenue bepuymnu?

Kakue oObIkHOBeHHBIE UG depeHInanbHble YpPaBHEHUs IIE€PBOTO MOPsAAKA HA3bIBAIOTCS YPABHEHHSIMU B IIOJIHBIX
muddepennmanax? Kak onu permarorcs?

Yro Takoe 3amaua Komm s 0OBIKHOBEHHBIX JU(QepeHIMATBHBIX ypaBHEHUH BeicMX TopsiakoB? Korma ona mumeer
SIMHCTBEHHOE peleHue?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AH(M(EpeHIMATbHBIX YPaBHEHHUH BBICIIUX TOPSAKOB, JOITYCKAIOUINX
MTOHIKEHHE MTOPAIKA.

Haiite ompenenenue nuHeiHOro nuddepeHUnaNbHbIe ypaBHEHUS n - ro mnopsnaka. IlepedncinTe OCHOBHBIE CBOMCTBa
YaCTHBIX PELICHUH OHOPOJHOTO YPaBHEHHSI.

Cdopmynupyiite TEOPEMBI O BPOHCKHAHE.

ChopmynupyiiTe TEOpEeMy O CTPYKTYpe OOIIEro pelieHus: HEOAHOPOIHOIO JIMHEHHOTO AudepeHInaibHbIe YPaBHSHHS

B uem cocrour meron Jlarpamka OTHICKaHWS YacCTHOTO pEUICHUS HEOJHOPOJHOTO JIMHEHHOro IudQepeHnnaibHbe
ypaBHEHUs?

Cxema moctpoeHus: QyHIAMEHTAILHOW CUCTEMBbl PELICHUN OJHOPOIHOTO JIMHEWHOTO TUudQepeHInalIbHbIe ypaBHEHUS C
MOCTOSTHHBIMU K03 prnmenTamMu




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX u((EepeHIHaNbHBIX YPaBHEHWH N-TO  TOPSIKA.
Chopmymmpyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI UCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTBICKAHHs OOILEro PEUICHUS CHUCTEMBI
JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUU C TIOCTOSHHBIMH KO3 HUIIHEHTaMU.

YucaoBble U (PyHKIUOHATIbHbBIE Psiabl. Psaabl dypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0uMBIH MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak /l'amambepa. [l Kakux BHIIOB YUCIIOBBIX PsZ0B OH 3 dekTuBeH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpuznak JleiOHMIIa CXOAUMOCTH 3HaKOYEpemyromuXcs paaoB. Kak MpoBoAUTCS OLEHKA CyMMBI W OCTaTKa Takoro psjaa?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[lonsTre (DyHKIIMOHANBHOTO psima W 00JacTH ero cXoamMmocTH. PaBHOMepHass u abcomroTHas cxoaumocTh? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEeHHOro psaa. CrocoObl HAX0XKACHHUS HHTEPBAIOB CXOJUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa JUisi HEKOTOPBIX OJIEMEHTAPHBIX (YHKIUA, WHTEPBaJbl UX CXOJUMOCTH. Vcronb3oBaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
ITonsiTre TpuroHoMeTpuueckoro psaa. @opmyiel Pypbe U Hax0KACHUS K03 PUIMeHToB psina (QyHKIMS neproanveckas
1 33JlaHHas HA UHTEPBAJC [—TE; TC] )-

Teopema [lupuxie 00 yciioBusx paznoxkeHus GpyHKuu B psig Oypee.
Dopmyiel Dypbe ISt Y4ETHBIX U HEYETHBIX (DYHKIIHH.

Dopmyiel Dypbe 1St cirydas pasiokeHus QyHKIHHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—| : |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (PYHKIHH.

KoMmiuiekcHble unciaa u pyHkuuu. Teopusi BBIYETOB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.

Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCA PaBHBIMH, KOMIIEKCHO -
COTPSKCHHBIMU?

Apudmernueckue IeHCTBHUS HaJl KOMITIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpanveckoit popme.

I'eomeTpruyeckoe mpeacTaBieHNe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIyllb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHOW (opmbl 3ammcu
KOMITJIEKCHOTO 4YHcia K APYrou.

Bo3sBenenue B cTeneHb U W3BIeUYEHUE KOPHS U3 KOMIUIEKCHOTO yrcna. Gopmynsr Myaspa.

[onsiTre pyHKIIMHM KOMIUIEKCHOTO TepeMeHHOTO. [Ipenen n HenmpephIBHOCTE (hyHKITHH.

[loxazaTenpHas, norapudmuydeckasi, TPUTOHOMETPUIECKHE, THIIEPOOINIecKie U 0OOpaTHBIE TPUTOHOMETPUIECKHE ()yHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTHYecKOW (YHKIMM KOMIUIEKCHOTO TEPEMEHHOTo B obOmactr. HeoOxommmple W JOCTATOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOIYJISl U apryMEHTa MPOU3BOTHON (QYHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.

[MonsiTrie MHTErpaa oT PyHKIIMK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIE CBOWMCTBA. BhIUnCieHre HHTETPaIOB.
Wnrerpanshas teopema Ko, MHTerpansaas popmyna Komm u ee crnenctsust.

YucioBsle 1 ¢JYHKHI/IOH3J'IBHLIC PAabI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennbie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKInuU B psin Tetnopa.

Psanpr Jlopana, omnpenenenue. Teopema JlopaHa O pa3fioKeHMH AHATUTHYECKOM (QYHKIMH B Koiblle B psiA. [loHsTuhe
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccupukanusi. Beraer QyHKIUM B WM30JMPOBaHHOW 0c0o00i Touke. DOpMyIbl [T BBIYUCIECHUS
BEIUETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpuMeHeHnE BBIYETOB K BBIYHMCICHUIO ONPEAEIEHHBIX HHTEIPAJIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHS MOXET CIOyKuTh opuruHajiom? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anumuTe Tabauily n300pakeHnH HanboJiee YacTo UCIOIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTes ISl HAaX0XKICHUS N300paKEeHUs 110 OPUTHHAILY
1 HaoOopoT?
ChopmynupyiiTe ¥ 3anumuTe cBoicTBa audepeHIrpoBaHus W300pakeHUss U opuruHaia. Kak OHM HCHOJB3YHOTCS IS
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HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe W 3amMIIMTE CBOMCTBA HHTETPUPOBAHHS W300paKEHUS M OpurHHaia. Kak OHHM HCIONB3YIOTCS s
HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiiTe W 3amuIIMTe CBOWCTBAa 3amaszfgblBaHUA M cMelleHHs. Kak OHM HCHONB3YIOTCS A HaXOXKACHUS
n300paXeHus 0 OPUTHHAITY U Ha000pOT?

Haiite monstre cBepTku GyHKmi. Kak 3anuceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO UCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

Uznoxwure cxeMy HaX0XKJICHUS] YaCTHOTO PENICHUS TUHEWHBIX T pepeHITnaTbHbIX YPaBHEHHUH OTIEPaIuOHHBIM METOIOM.
W3noxute cXxeMy HaXOXICHWS YaCTHOTO PEIICHHS CHUCTEM JIMHEHHBIX TU(PQEepeHIUATBHBIX YPaBHEHHUN OMEpaliMOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonsTue dynkunit Xasucaiina (1 -bynkuus) u Jlupaka (O -pynkims).

5. Mertoanueckne yKa3zaHus o npoieaype oleHuBaHUs

OueHoYHbIe MeponpusaTHus

Hpouenypa NMPOBEACHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemecTpe CTyOeHTH! BBINOJHAIOT S5 KOHTPOJBHBIX pabOT, COAEp)KaHHE KOTOPBIX OXBATHIBAET BCE pa3felibl
mucuumuinHel.  Kaskmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOJSTCA B Hachl
MPAaKTUYECKUX 3aHATHH. 32 KaKAYI0 KOHTPOJbHYIO PadOTy MaKCHMaJIbHBIA Oajul ompenessieTcsi B COOTBETCTBUE C
PEUTHHI-IIJIAHOM JIACLUIIIINHEL.

Kpurtepumn oueHku 3a1aHusi:

banbl 32 KOHTPOIBbHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCUMAJIBHOTO 0ajla, IpelyCMOTPEHHOr' 0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JIOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

W13

B CEMCCTPC CTYACHTHI BBIMIOJIHAIOT 5 Hﬂ3 10 BCEM pasaicjiaM MporpamMmbl JUCHUITIIINHBI. vy KaxKa0ro CTyACHTAa B
rpymme CBOM BAapHAHT I/IH3, HOMCp BapuaHTa COOTBCTCTBYCT NOPAJAKOBOMY HOMCPY CTYACHTA B CIIMCOYHOM COCTAaBC
TPYIIIBL.

W13 pa3menieHs! B 3IEKTPOHHOM Kypce N0 JUCIUIUIMHE.

Pemenne KaXXa010 3agaHus JOJDKHO OBITH HOZ[pO6HI>IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘léTOB, paCCY)KI[CHHfI,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOJOB U (hopmyil. 3aJaHNE BBICBUTAETCS OTACIBHBIM (aitiom,
ykazpiBaetcss U0, rpymma.
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Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJXKET y4eCTh UCIPABIICHUS U JOOABUTH OBl K TIPSy ITIM

TecTupoBanue — HE3aBUCHMBIH
koHTpois [TOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHI-HeIenu B
cepeirHEe M KOHIE TEKYIIEro CeMecTpa COINIacHO pacmucaHuio. PyGexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUET
BPEMEHU HA4YMHAETCS C MOMEHTa Bxoja cTyleHTa B TecT. MHCTpyKTaxK, IpeAIIECTBYIOLIUI TECTHPOBAHUIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHHE Tecta J0 UCTCUCHUA OTBeIléHHOFO BPEMCHU.
PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHWA M BJIaJCHUHN, MONYyYEHHBIX CTYACHTAMH 32
OTIpe/IeTICHHBIN TPOMEXYTOK O0yUESHHS.

Kaxxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieliaM XUMHH U cojepkuT 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIlEHHs M MOSCHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTHPOBAHMsI IIPENOJaBaTeIi0 BbIAETCS MAaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJAUTCA HA KOHCYJIbTAIlUU.

Kputepun oueHKH 0JHOTO 3a1aHUSL:

° 3a KaXJ0€ NPaBUJIbHO BBIITIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBINI 6am1,
® 33 HEMPaBWILHO BBINIOJHEHHOE MIIM HEBBIIOJHEHHOE 3a/iaHKe BhicTaBisieTcs () 6amios;
° JUIT 3aZ[aHI/II>'I C BBIGOpOM HECKOJIBKUX ITPaBUJIBHBIX OTBETOB, 3aZ[aHI/II>'I Ha COOTBETCTBHUEC U YCTAHOBJICHHUEC
MOCJIE/IOBATENILHOCTH MPEAYCMOTPEHO YACTHYHOE OIICHUBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oam 3a kaxmoe PT cocrasisier 15 6amnos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcst Ha caidte http://exam.tpu.ru B pasgene «MepompHusTHSDY, ¥ MOXET OBITh BBINOJHEH KaXIbIM
CTY/ICHTOM HEOTPaHWYEHHOE YKCIIO Pas.
s cmyodenmos, ne npowedwiux PT 6 nepuod nposedenus mecmupo8aHusi NO YEANCUMENbHOU NpUYUHE,
npeodycmMompena 03MONCHOCTHb MECMUPOBAHUSL 8 PE3ePEHbII OeHb, KOMOPbIU HAZHAUAEMC s CPA3y NOCie KOHpepeHy-
Heoeu.



http://exam.tpu.ru/
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Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U MeHee, 00YUAOWUMCS NPe0OCMAasNsemcs 8 nepuoo
meKywel npoMeNCymouHOU ammecmayuy 803MOACHOCb nosmopro npoumu PT 6 pezepanviil denv, coenacosanibiil
¢ bropo pacnucanuii TI1Y.

DK3aMeH

DK3aMeH OCYIIECTBIIAETCS B COOTBETCTBUU C [lonoxkeHreM o mMpoBeACHUH TEKYILET0 KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHIE
BOIIPOCHI U IpakTuieckue 3ananus. [IpemomaBarens, mpoBepuB paboTy, B X0/1€ YCTHOU O€CebI CO CTYJEHTOM MOXKET
3aJaBaThb BOIIPOCKHI IO CaMOMY 6I/IJ'IeTy, a TaKXK€ JOIMOJIHUTEIBHBIC BOIIPOCHI 110 TCOPUHN U IIPAKTHUKE. B nrore CTYACHT
HaOMpaeT UTOrOBBIH 0aJlT 32 SK3aMeH, MakcuMaibHO 20 6amoB. OueHka 3a JUCUUIUTMHY QOPMHPYETCS KaK UTOTOBasI
3a paboTy B CEMECTpe U IK3aMEH B COOTBETCTBHUE C TIPUHATON IIKAIOH OIEHHBAHMUSI.

CTYILGHTLI, HC CIaBIIMEC 5K3aMCH B CECCHUOHHBIN Iepuoa, MOryT nepecaaTs €ro B ICPUOaAbl JTUKBUAAIINN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTpOLEaypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBepkIeHHH U BBEICHUH B JICHCTBHE
«CuCcTeMbl OLIEHUBaHUs Pe3yabTaTOB 00y4eHHs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» u Ne59/on
OO0 yTBEp)KICHUY U BBEJICHUU B JICWCTBHE HOBOU penakinu «I100KeHHs O TIPOBEACHUH TEKYIIIETO
KOHTPOJIS U TpoMexyTouHol arrectanuu B TITY» sx3amen no ¢usuke mpoBoIUTCS B YCTHOM hopme.
CryneHTy BBIAETCS SK3aMCHAIIMOHHBINA OWIIET, COACPKAIIUN TCOPETHUECKHE BOTIPOCHI, KAYECTBEHHBIC H
KOJIMYeCTBEHHBIE 3aaun. Kaxplil Borpoc Ouiiera oleHuBaThes 6amioM (Bcero mo ounery 20 6anmos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo 1Ikasbl OIIEHUBAHUS PE3YIbTATOB

18-20 GamoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUYECKOU AESTEIbHOCTH,
HEOOXOIMMbIe PE3YJIbTaThl 00yueHHs1 CPOPMHUPOBaHBI;

14-17 6annoB (X0OpoIIO) - JOCTATOYHO MOJTHOE MOHUMAHHE IIPEIMETa, XOPOIINe 3HAHUS, YMEHHS U OIBIT IPaKTHYECKOH
JeATENbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHNUs CHOPMUPOBAHEL;

11-13 GammoB (y,ZLOBJ'IeTBOpI/ITeJILHO) - IIpueMIeMO€e TIOHUMaHUe IPEIMETa, YAOBIETBOPUTENbHEIE 3HAHNS, YMEHHS U
OTIBIT MPAKTUYECKOHN JIESITEEHOCTH, HEOOXOMMBIE Pe3YIbTaThl 00y4eHHs CPOPMUPOBAHEI;

0-10 GamioB (HeyHOBHeTBOpI/ITeJII)HO) - pe3ynbTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHIUMAJIBHO 1OCTATOYHBIM
TpeOOBaHUSM.

Pe3ynbpTaThl MpoOMeEKyTOUHOM aTTecTalnu OPOPMIISIFOTCS BEIOMOCTBIO i BHOCSITCSI B 3aUETHYIO KHIDKKY
oOydarorierocs.




