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1. Poan JUCHUILIMHBI «MaTteMaTHKa 3»B (bOpMHpOBaHI/II/I KOMIIe TeH Uil BBINIYCKHHKA:

CocTaBistiolye pe3y.1bTaTOB 0CBOEHHS! (JECKPUIITOPbI

JuteMeHT WNHAUKATOPBI 10CTHKEHUST KOMITETCeHIIU I
00pasoBaTeJIbHOM Kon KOMIIeTeHIHN)
MpOrpamMMbI CemecTp | KOMITETEHIUH ST ILG
KOMIIETeHIUH Haumenopanue HaumenoBanue
(mucmumIuHa, Koa unaukaropa HHIMKATOPA 10 CTHIKEHUST Kon
npaktuka, 'MA)
Brazeer  ONBITOM — NPUMEHEHHMS  3aKOHOB
Crioco6eH OCyILeCTBISITh VK(V)-1.1B1 €CTCCTBEHHBIX HAayK U MaTeMaTHIEeCKHUX METOJIOB
TIOUCK, KPUTHYECKHI ' U MOJEJIeH Ui pelleHUs 3a/1a4 TEOPETUYECKOTO
aHaJIk3 U CHUHTE3 AHanmupyer 3a1aqy, 1 IPHKJIAIHOTO XapaKkTepa
YK(Y)-1 | uupopmanmm, npumersTs N.YK(VY)-1.1 BBIIETSISL ¢¢ Ga30BbIe VK(Y)-1.1V1 VMeeT peliath 3aiadd TEOPETHYECKOTO M
CHCTCMHBIH MOJXOM A COCTaBJISFOLIHE ) MPHUKJIAIHOTO XapakTepa
PCIICHMA MOCTABJICHHBIX 3HaeT  3aKOHbl  €CTECTBEHHbIX HAyK H
3a1ay ... YK(¥)-1.131 MareMaTHieCKhe  METOAbl  TEOPETHYECKOTO
xapakrepa
Buaneer MaTeMaruieCKiUM armapaTom
KOMIUICKCHOTO M OIEPALHOHHOTO HCYHCIICHNS,
npdepeHInATBHIMU YPABHCHWSIME H PSIaMH
OIK(Y)-1.1B3 A
MaTtematuka 3 3 Ilpumenset . ™) IS TIPOBE/ICHUS. TEOPETHIECKOTO HCCIIeJ0BAHUS
MareMaTHIeCKHii anmapar
CrocobeH mpUMEHSITh e oBaHMs b mcun% W MOJICJIMPOBAHMS (M3MYECKUX M XUMHYCCKUX
GbyHrameHTanbHble SHOB! y > NPOLECCOB U SIBICHUH, @ TaKXKe, AUl PEIICHHs
JIMHEIHO i areOpel,
OIIK(Y)-1 3HAHWS, TI0JIyYCHHbIC B 1t bepeHIIATHHOTO 1 po(eCCHOHATIBHBIX 33184
001acTH MaTeMaTHICCKUX Ymeet pemIats OOBIKHOBEHHBIE
H.OIIK(Y)-1.1. MHTErpajlb HOTO UCUUCIICHNS,

U (WIM) €CTECTBEHHBIX
HAyK, U UCTIOJIb30BAaTh UX
B 1po e CcCHOHATBEHOU
TIeSTeIbHOCTH

psnoB, nuddepeHIHaIbHBIX
YPaBHEHHH, TEOPUU

(DYHK LM KOMITIEKCHOTO
MEPEMEHHOTO B HHXKCHEPHOI
JIeSITeIIbHOCTH

OITK(Y)-1.1V3

nuddepeHmanbHble ypaBHEHUS M UX CHCTEMBI,

NPUMEHATh ~ ammapar  [apMOHMYECKOTO U
KOMIUIEKCHOTO  aHalm3a  OpU  PEIICHUHU
CTaHIAPTHBIX 33/1a4

OIK(Y)-1.133

3HaeT OCHOBHBIC ONPEJENCHMSI U TMOHATHI
Teoprn AnddepeHnanTbHBIX YPaBHCHHH, PSIIOB,
(YHKIMM ~ KOMIUIGKCHOTO — TIEPEMEHHOTO 1
OIICPAMOHHOTO UCYUCIICHUA

2. Iloxa3aTenu u METOAbI OLICHUBAHUSA

Ilnanupyemble pe3yJbTaThl 00y4eHHsI IO JUCIHILINHE

Koa nnauxaropa

Kon

HaumeHnoBanue

JDOCTHREHHUS
KOHTPOJIMpyeMoii
KOMIETEHIITHH
(1M ee yacTH)

HanmeHnoBanue pasaenaa TMCHUIIMHBI

MeToabI OLleHH BAHUS
(oreHOYHBbIE
MepoNpHATHS)

PA 1 | Bmageer 1. O6bixHOBEHHEIE qU((epeHIMaTbHbIE YPABHEHUS KontposnbHas paboTa
METOJIaMH peLIeHHs] OOBIKHOBEHHBIX TU(QepeHIaTbHBIX LYK(Y)-1.1 TIePBOTO TIOPSIKA N13.
ypaBHEHHIl 1-r0 U BBICLIETO MIOPSIKOB U CUCTEM 2. OGBIKHOBeHHbIE AU (PepeHIMATbHbIE yPABHEHHS TectupoBanue —
mutbepeHIaTbHBIX YPABHSHHIA; HOIK(Y)-1.1. BBICHINX MOPSAKOB U CUCTEMBI 0OBIKHOBEHHBIX HE3aBHCHMBI i
METOaMH HCCJICMOBAaHUS CXOJHUMOCTH PSIOB, Da3JIOKEHHSI 1 pepeHIMATbHBIX YPaBHEHH kouTpois [JOKO
GyHKUM B CTCNEHHBIC HW TPHUTOHOMETPHYCCKUC  PSIbI; 3. UHCIOBBbIE pSBI




MeroJaMu JU((epeHInaTbHOI0 U UHTETPAIbHOTO HCYHCIICHHS 4. OyHKIMOHAJIBHBIE PSBL.
(byHKIMH KOMILJIEKCHOT'O IIEPEMEHHOTI0; OCHOBHBIMU 5. Pane1 dypee
IPUIOKEHUAMHU TEOPUM BBIYETOB; METOJAMU OIEPalMOHHOTO 7. Paasl B KOMIUIEKCHOI 00OnacTy.
UCUMCIIEHUS pEIIeHUs OOBIKHOBEHHBIX JuddepeHInanbHbIX 8. Teopust BEIYETOB U €€ NPUIIOKEHUS
YpaBHEHUH U UX CUCTEM 9. IlpeoOpazoBanue Jlannaca. OnepanoHHbIH METOT
peutenus aud GepeHInaIbHbIX YpaBHEHHUH
PA2 | Ymeer 1. O6bIkHOBEHHBIE AU (EpEHIATLHbIE YPABHEHUS KontposnbHas paboTa
ONpEACIATh THI, HAXOAUTH OOIIEe M YacCTHOE pEelICHHE TIEpPBOTO MOPSIKA NJ13.
I depeHINATbHBIX — ypaBHEHHH M CHUCTEM  JIMHEHHBIX 2. OBBIKHOBEHHBIC AN(DEPEHITHATBHBIC YPABHEHHS Tectuposanue —
¢ epeHInaTbHBIX ypaBHEHUH c MOCTOSIHHBIMU BBICIIIHX [TOPSAKOB H CHCTEMbI OOBIKHOBEHHBIX HE3aBUCHUMBIH
Ko3(pUIMeHTaMH; HCCIIENOBaTh HA CXOJMMOCTH YHCIIOBBIE 1 hepeHIHATEHBIX yPABHEHHIA koHTpoJsb [JOKO
PSIb; HAXOAUTh WHTEPBAJIbI CXOAMMOCTH CTENEHHBIX DSIOB; | JLYK(V)-1.1 3. YHCIIOBBIE pSIIBI
pasnarate ¢ykmmu B pan Teimopa um Dypbe; BBHIIOIHATH 4. OYHKIMOHATBHEIE PSAIBL.
NefCcTBUS ¢  KOMIUIEKCHBIMM — 4MCiIaMd W QyHkumsamy; | MOIK(Y)-1.1. 5. Psizpl Dypbe
nuddepeHIpoBaTh ¥ HHTETPUPOBATh QYHKIINN KOMIUIEKCHOTO 7. Psiibl B KOMILIEKCHOM 00JIaCTH.
TIEPEMEHHOT0; pasnarath (GyHKuuM B psj Jlopana; IpUMEHSTH 8. Teopust BEIYETOB 1 €€ MTPHUIIOKEHNUS
TCOpUIO BBIMCTOB NI HAXOXACHUA MHTCIPAJIOB, HaXOIUTh 9. IlpeobpazoBanne Jlamnaca. OnepannoHHBII METOA
n300paxKeHue 10 OPUTHUHAILY 1 OPUTHHAIL 110 U300paXKEeHUIO; peiennst AudhepeHIHaIbHbIX YPaBHEHHI
pemats 3anady Komm mns nuddepeHnnanbHbIX ypaBHEHHH |
CHCTEM C IOMOIIBIO OIEPALIMOHHOTO UCUUCIICHUS
PO 3 3Haer 1. O6bikHOBEHHEIE qU((epeHIMaTbHbIE YPABHEHHUSA KownrposbHas pabora
Kk1accupuKkanuio AudQepeHalbHbIX YpaBHEHUH, OCHOBHbBIE IIEPBOTO TTOPSIIKA nas.
MeToJbl pelieHus Aud@depeHInaIbHbIX YpaBHEHUH NIEpBOr0 U 2. OGbIKHOBEHHBIE 1H(()EPEHIIATBHBIC YPABHEHHS TectupoBanue —
BBICIINX MOPSAKOB U CHCTEM MU]PepeHIINaTbHBIX YPaBHEHHUIH; BBICILIHX [IOPSKOB H CHCTEMbI OOBIKHOBEHHbIX HE3aBUCUMBII
OCHOBHbIE IIOHATUA TEOPUM YUCIOBBIX U (HYHKIHMOHAIbHBIX LYK(Y)-1.1 1 hepeHLHATbHBIX yPABHCHHH koHTposs [TOKO
panoB; psanel  Teinmopa, MaxiopeHa, @ypbe; MNOHATHA 3. YHCIOBBIE PSBI
KOMIUIEKCHBIX 4HCEJ, OCHOBHBIX (YHKIMH KOMILIEKCHOTO | M.OIIK(Y)-1.1. 4. OyHKIMOHATBHBIE PAJIBL.
IEepeMEHHOr0 M HMX CBOMcTBa; nuddepeHIpoBaHre U 5. Psiznl Dypbe
UHTETpUpOBaHUE (DYHKIMH  KOMIUIEKCHOTO  II€PEMEHHOTO; 7. Pabl B KOMIIIEKCHOH 06IACTH.
noHatus psapa JlopaHa, oCOOBIX TOUE€K, BBIUETOB; IOHATHE 8. Teopust BHIYETOB U €8 [IPUII0KEHHS
npeoOpa3oBanus Jlamnaca 1 ero OCHOBHbIE CBOICTBA; OCHOBHBIE 9. TIpeoGpasosanue Jlariaca. OnepayoHHbI METO
HPUIIOKEHHS ONIEPALIMOHHOTO HCUUCTICHUS petennst 1 epeHIMANbHBIX YPABHEHHUIT

3. IlIkanxa oueHUBaAHUA

HOpHI[OK OpraHusalii OUCHHUBAHHA PC3YJIbTATOB O6y‘ICHI/IH B YHHUBCPCUTCTC PCITIAMCHTUPYCTCA OTACIbHBIM JIOKAJIbHBIM HOPMATUBHBIM 4KTOM —
«CucreMa ollcHHBaHUS PE3yJIbTAaTOB 06yquI/m B TOMCKOM MHOJUTEXHHUYECCKOM YHHUBCPCUTECTC (CI/ICTeMa OHCHI/IBaHI/Iﬂ)» (B HeﬁCTBYIOHleﬁ pCI[aKI_[I/II/I).
HCHOJ’ILSyeTCH 6aHHLHO—peI>'ITHHFOBa$I CUCTCMA ONLCHUBAHUA PE3YJIbTATOB 06y‘{eHI/IH. HroroBas oreHka (TpaI[I/H_[I/IOHHaH u J'II/ITepHaH) o BHUIAaM



y4ueOHOl nestenpHOCTH (m3ydenue nuciummH, YMWPC, HUPC, kypcoBoe NpOCKTHpPOBAHHWE, TNPAKTHKH) OMPEACIIeTCS CYMMOW OauloB TIO
pe3yJibTaTaM TEKYIIEro KOHTPOJIA U IPOMEXYTOUHOM aTTeCTallMK (MTOTOBasi pEUTHHTOBAas OlleHKa - MakcumyM 100 GamsoB).

PacnpeneHeHI/Ie OCHOBHBIX H JOIIOJHUTCIBHBIX O0amioB 3a OLOCHOYHBIC MCPOIPHUATHUA TCKYWICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCcTaluu
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF—HHaHOM JUCITUITIITUHEI.

PeKOMeHZ[yeMaH mIKaja aJjisi OTACIBHBIX OLICHOYHBIX MCpOHpI/IﬂTI/Iﬁ BXOOHOI'O U TCKYHICTO KOHTPOJIA

% BBITIOJTHEHAS CooTBeTcTBHE
o Onpeue.ne]me OIICHKH
3aJaHusA TPAAMIIHOHHOM OLICHKE
90%-+100% «O1mraHO» OTImyHOE TOHUMAaHKE MTpeIMeTa, BCECTOPOHHHE 3HAHUS, OTIIMYHBIE YMEHUS U BIaIeHHE OTBITOM MPAKTHIECKOH AeITeNbHOCTH,
HEeo0XOIMMBIE pe3ynbTaThl 00ydeHust CHOPMHUPOBAHBI, HX KAYECTBO OLICHEHO KOJMYECTBOM OaJUIOB, OJIM3KUM K MAKCHMATBHOMY
70% - 89% «Xopomo» JlocTaTo4yHO 1MOJIHOE MOHUMAaHKE IIPEIMETa, XOPOIINE 3HAHUS, YMEHHUS U OTIBIT TPAKTHIECKON AEATENHHOCTH, HEOOXOANMBIE PE3YIbTATHI
o0ydeHust cpOpMHPOBAHbI, KAYECTBO HH OJHOTO U3 HUX HE OLICHEHO MHHUMAJILHBIM KOJIMYECTBOM 0aJlIOB
55% - 69% «Y 1OBIL» [Ipuemnemoe moHNMaHNE MPEAMETA, YAOBICTBOPUTENbHBIC 3HAHNS, YMEHUSI 1 OTIBIT TPAKTUYECKOH eI TEIbHOCTH, HEOOXOMMBIE PE3YIIbTATHI
00ydeHust chOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLIEHEHO MUHUMAIBHBIM KOJIMYECTBOM OaIJIOB
0% - 54% «Heynosn.» Pesynbrarel 00ydeHUs] HE COOTBETCTBYIOT MUHUMAIIBHO JI0CTATOYHBIM TPEOOBAHUSAM
[Ikana 11t OLIEHOYHBIX MEPOTPUATHHA U U EepeHIIMPOBAHHOTO 3aueTa / 3a4eTa
Crenennb
copmupoBanHOCTH Bama CO0TBeTCIBl/le Onpenenenne onenkn
pe3yabTaToB TPAAUIIHOHHOU OLICHKE
o0yyeHusi
90% +100% | 90+ 100 «O1muHO» OTMyHOE MOHUMAaHKE NTpeIMeTa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIIaJlEHHE ONBITOM MPAaKTHUECKOH AeATeNbHOCTH,
HE0OX0JMMBbIE Pe3YJIbTaThl 00ydeHHUs c(hOPMHUPOBAHBL, NX KAYECTBO OIIEHEHO KOJMYECTBOM OaJlIOB, OJIM3KMM K MAaKCHMAJIbHOMY
70% + 89% 70+ 89 «XOopo110y JlocTaTovHO TOJIHOE MOHUMAHKE MPEMETa, XOPOIINE 3HAHKS, YMEHHS U OTIBIT ITPAKTHUECKOH JESATEILHOCTH, HEOOXOMMBIC
pe3yibTaThl 00ydeHus chOpMHUPOBaHbI, KAU€CTBO HU OJTHOTO U3 HUX HE OIIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OaJLIOB
55% + 69% 55+69 «Y IOBIL» [TpuemiieMoe MOHMMaHKE NPEAMETa, YIOBIECTBOPUTEIIBHBIE 3HAHNS, YMEHHS U OIBIT MPAKTHYECKOH A TENbHOCTH, HEOOX O AUMbIE
PE3yIbTAaThI O6y‘{eHI/I${ C(bOpMI/IpOBaHI)I, Ka4€CTBO HEKOTOPHLIX U3 HUX OLICHECHO MUHHUMAJIbHBIM KOJIMYECCTBOM 6ann013
55% +100% | 55+ 100 «3a4TeHO» Pesynbrarel 00y4eHHsI COOTBETCTBYIOT MUHUMAJILHO JIOCTATOYHBIM TPEOOBAHUSM
0% + 54% 0+54 «Heynosi.y»/ Pe3ynpTaTel 00ydeHHsI He COOTBETCTBYIOT MUHUMAJIBHO J0CTAaTOYHBIM TPEOOBaHHUAM

«He 3auteHo»




4. IlepeueHb TUMOBBIX 3a1aHMii

O eHOYHbIE
MEpONnpHATHS

IIpuMepsl TUIIOBBLIX KOHTPOJIBHBIX 32aHH I

1. KonrponsHas
paboTta

BapuaHT Ne 1
KoHTponbHas paborta no Teme «AuddepeHumanbHble ypaBHeHUA 1 —ro nopagka»
1. Onpeaenutb TMN U HaUTK 06LWMe peLleHUsA AaHHbIX YPaBHEHUNA:

1. (y+ yhx)dx— (x—xy)dy =0.

, 2x 2x2
2. y'+ S V= 5
1+x 1+x
2, X 2 X
3. (xy"+—)dx+(x“y——)dy=0.
y2 )’3

2. HaiiTn yacTHbIE pelIeHUs YPaBHEHHI:

4. xy' - yzxtg(ij, y() =1.

5. eYdx=Q2y-—xe’)dy, y(=1)=0.

KoHTponbHas pabota no teme «AnddepeHumanbHbie ypaBHEHUA BbiCLLIEro NOpsaAKa U cuctembl AY»

I) OnpegennuTb TUN U HANTK 0bBLLMeE peLLeHUA JAHHbIX YPAaBHEHUN:

1) y'=y'+x.

14 ’ e
2) y'-2y'+y=—.
X




IIpuMepsl TUIIOBBLIX KOHTPOJILHBIX 32aHH I

O1neHOYHbIE
MEpoNnpHsATHS

II) Pemuts 3anauy Komm:

D ' +()=0. yDH=LyhH=1

2) y'—y'=e*+2x. y0)=1,y'(0)=1.

dx
dt
D dy

dt

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

YucjaoBble H QYHKIHOHAJIbHbBIE PAJAbI

1. HccnenoBath Ha CXOAUMOCTD PSJIBL:

- 1 2 (n+1)’ 2 nl(n+1)!
Ly oy Dy et D
mn+1—cos” na m(n+2)°3" = (2n)!
© -1 n ®© (_] n_4
4.2(” j sy
n=l1 3I’l + 2 n=l1 nS + 5
II. Haiitn mHTEpBaN CXOAUMOCTH PsA/Ia, UCCIE0BATH PsJI HA KOHIAX MHTEpBajia:
z (0.1)" 5™ 23 (n+3)°
D ZL 2) z(—n)
n=1 n n=1 (x+5)
I11. Paznoxuts B psia Telinopa, B OKpECTHOCTH TOUYKH X, GyHKIHIO f(X):

1) y=Inx, x3=1. 2) y=x>-sin5x, xp=0

XO=_1.




O1neHOYHbIE
MEpoNnpHsATHS

IIpuMepsl TUIIOBBLIX KOHTPOJILHBIX 32aHH I

KontpoabHas padora Ne3 no teMe «®yHKIMI KOMIIJIEKCHOT O NlepeMeHHOI 0»
BAPUAHT Nel

IV. a) Haiftu Bce 3HaUYCHUS KOPHS: J-2. Pesynbrar BBIUMCIICHUN NPEICTABUTH B anredpandeckoit popme.

6) Ilpencrasuts B anrebpanueckoii popme: (—1— Y.

. . 2
V. a) Haiftu ko> puiuenT pacTssKeHus 1 yroll HOBOPOTa B ToUke Z, = 1—i mpu otoOpaxenun © =z~ .

&
0) IlpoBepuTh GyHKIMIO HA AHATUTHYHOCTE: O = (Z )2 “Z.

VL Haiiti anamurudeckyo Gyskiuio f(z) =U +iV no ussectHoii aefictBuTenbHOM YacTu u 3HaueHno f(Z,):

Ux,y)=x" =3xy*; f(@i)=—i.

VII. BBIUHCITUTE HHTETPAIT: jz2 Im zdz , rue L - otpesok npsimoii ot Touku Z; =0, 1o Toukn z, =1-2i.
L
dz .
VIII. BBIYUCINTS HHTETPAT: J‘ﬁ ,rne L :|z — 21| =1.
12(z— 20)

Konmponvnan paboma Ne3 no meme «Komnnekcuwie paovt. Boruemor»

BAPUAHT Nel

Z
(z-1)(z° +2z-3)
*  cos(in) +°° (z+i+1)"

2. Haiftu u mocTpouTh 00IACTh CXOIUMOCTH Psifia: 2 )

ni(z+i+1)" ao(2n+i)(4+3i)"

1. Paznoxurts GpyHKIKIO f( Z ) = B psjt JIopaHa ¢ HEHTPOM B () = s KOJIbLIE | z—1 |> 4.

3. BBUHCITUTH CIEAYIOIINE UHTET PaIbL:




OneHoYHBIE IIpuMepbI THIOBBIX KOHTPOILHBIX 3aXaH i
MeponpHATHSI
o0
zdz exp(1/z)+1 cosmxdx
A) —~ 2 B 2 dz ¢ _[ 2
|z-2=4 € Té€ |2]=2 o X +4x+5

KontposnsHas padota Ne3 mo teme «OnepanuoHHoe HCUUCTEHUE.)»
BAPUAHT Nel

-2
1. Pewmts auddepenupansoe ypasHerne X' +3x =e ' ecim x(()) =0.
2.  C momomrsio popmynsl [roamens HalTH pelieHne ypaBHEHHUS

x'"'=arctgt,
YAOBJICTBOPAIOIICC HAYAJIbHBIM YCJIOBUSAM x(O) = x' (O) = O .
X+4y+2x=4t+1;

3. PemuTh cucTeMy ypaBHEHHMI 3, X(O) = y(O) =0.
Y+x—y= Et




O1neHOYHbIE
MepoNpHSATHS

le/lMele THIIOBBIX KOHTPOJIBHBIX 3aaHu il

W3.

IIpuMmep BapuaHTa MHAWBUIAYAIbHBIX 3aTaHUMN.
JluddeperunantHble ypagHEHUA  CHCTEMEI

1. HaiiTu obiue pelienus ypasHeHN NepBoro NopsjiKa

C Y 1
1) y-2= '
)y ©  sinfyz)
2) 4 4 ycosz = cose,
3) Y+y=z/y
-z dr
N e dy . -Io
S costy
5) [32,'? + Bwyg] dr 4+ (ﬁwgy + 4y3) dy = 0.
6) A4t +dy—a)y =L

=0.

2. HaiiTu yacTHEle pelueHid ¥paBHEHNI

1) Vif+lde=zydy, y(l)=10.
) (z—y)de4(x+y)dy =0, y{l)=1.
3) oy — 2y = 2%, y{l) =10
4) y'tey=(l+az)e” o, y(0) =L

3. HaiiTn peitenns ypasHeHUil BeicLiero nopsika

. (0)=10
1) defe! = o — 1. 9 o = o el ?5'.. '
) 2y’ =y )y Ve o) =1
3y cosz = 1. )y +y = cosa.
5) " _2+t‘03-1'1: 6) o' + 2 Lt L
MY Y= —— ¥+ ty=ae+—.
Ty +2 +y =120 - 10) e 8) y" — 3y’ = 2sindz — cos 3z
) " — 4y 5y — 2y = (16— 122)e". 10) " + 3" + 2 =1 - 2%
1) 2* ' + 2y +y =0, 12) 2 4" — 6y = 12Inz.
13) & + 2 + 50 = —8e™" sin 21, x(0) =2, #(0) =6.

14) & — 62 + 252 = 9sindl — 24 cos di, (0) =2, z{0)= -2

4. Haiity peliedns nuHelHELX cHCTeM

N &= -8z + 4y 2)]i=[$1'+5y z(0)=0
g=3r—-4dy lg=—c+2 " yl0)=L

3) & =hr—-2y 4)]i=[$1'+4y+2f

P Ni=2e+y |g=—a+10y-1"




O1neHOYHbIE
MEpoNnpHsATHS

IIpuMepsl TUIIOBBLIX KOHTPOJILHBIX 32aHH I

YucaoBbie M (PYHKIMOHAJLHBIE PAIbI
1. HccnenoBaTh Ha CXOAUMOCTD 3HAKOIIOJIOKHUTEILHBIE PSJIBI:

©  2n-1)°

2
)nZl@z +1)-/n )nzlg J2n+
(n) n=1\" 1
3 4
)nzl 2" ) z( n ) 5”

2. HccnenoBaTh Ha CXOAUMOCTh 3HAKOYCPCAYIOIMUCCA PAAbI:

3n-2 © st +3n-1
2) 2D
n=1 n n=1 Tn” +4
ng 2
n=1 ! n=1

3. Hanrum MHTEepBaJlIbl CXOOVMMOCTNM CTEIIEHHEIX pPAIoB:

1)2\/_

(x—8)" 2) i(—l)”nzz” X"

n=1

4. Pasnoxwuts B pax Teiinopa o crenensam (X — x) byHKIIH:

1

) y=—5———, x=-2 2) y=(1+x)e ", x5=0
x“+4x+7
arczfgx3 3
3) y= ~ xo =0, 4) y=In(x+2)> xy=1.
X

5. Ucnonp3ysi pasnokeHUE MOABIHTErpabHOM (YHKIMU B CTENEHHOW PN, BBIYUCIUTH HHTETPaNbl C
TOYHOCTEIO He MeHee 0,01:
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1/8 1
1) 'f 1- x> dx 2) Isinx3dx
0 0

KomniekcHunie yucjaa ¥ GyHKmuu

1. lanbl uncna z; = —2\/§+ 2i, 7z, =2-6i.

BhINoaHuUTh AeiicTBHSA B anredpandeckoii Gpopme:
<
1) 3z1+52p, 2) z- 2o, 3) —.
2
2. Jlanbl yncna gy = 3\/§+ 3i, zp=—1+4i, z3=2-4i.

[MocTpouts yncna Ha KOMIUIEKCHOH MJIOCKOCTH U NEPEBECTH B TPUTOHOMETPHUYECKYIO U TMOKa3aTelbHYI0 (GopmMy
3anucy. BBIMONHUTE yYKa3aHHBIE ACHCTBUS B MOKa3aTeIbHON opMe, pe3ybTaThl NPEACTaBUTh B allre0pandeckoi
U B MOKa3aTeNIbHOM (hopMme.

D ()% 2) Yz, 3 23

i +2Z3
3. Manb uncna g =—1—1, 7z, =2+3i.

Beraucints 3HaUCHUS (Y HKITHIA:

1) Inz, 2)e2, 3)cosz,.

PesynbraTel mpeacTaBuTh B anredpandeckon hopme.
4. OnpenenuTh 1 MOCTPOUTH Ha KOMIUICKCHOM TUIOCKOCTH CEMEHCTBA JIMHUM, 3a]JaHHBIX YPAaBHCHUSIMU:

() :
1) lzl:;gz’ 2) | z|=Csin(arg 2).




OueHovHbIC IIpuMepsl THMOBBIX KOHTPOJIBHBIX 321 aHMI
MeponpHATHS

5. Haiitn MozyJ1b 1 apryMeHT nponsBoaHoi dynkumn W= f(Z) B Touke z = z(:

f@=+d)e™,  z=1+i

6. Beruricnuts nHTErpaibl:

1) J‘ﬁ, 20e L:{ |z|=\/§, Rez>0 };

(L) V2

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

7. BaucnanTh, UCNIONB3YS UHTETpalibHYI0 (hopmyy Korm:

) ) [z]=0,5;
TS gz 20e Li{2) |z+1=1;
(L) 3 |z=2.

OnepanyoHHbIH METO/
1. Haiitu n3o0paskeHus Cleayomux QyHKIHii:

A e _ebt
1) f(@#)=cos™. 2) f(n)=
2. Haiiti opuruHaimsl PyHKIWHA 10 3aJJaHHBIM U300payKeHUSM:
1 2
DF(p)=—5——. ) F()=g—ts—
(p+D7(p+3) (p™+4H(p~+9)

3. Haiitu pemenue 3agaun Ko onepannoHHBIM METOJIOM:
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MepOonpHSATHSI
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. Pemmth ypaBHEHUS, UCTIONIB3Ys hopMyiry Jroamerns:
0, t<1,
-2, 1<t<2,
x"+16x = x(0)=0, x'(0)=0.
1, 2<t<L3,
0, t>3,
S. Haiitu pemienune cuctem onepauuoHHbIM METOI0M:
! x'=6x+2y x(0)=-1, ’) x'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y  y0)=-1.
TectupoBanue — | Bonpocsr:
HE3aBUCUMBIN 1. JlaHbl KOMILJIEKCHBIE YHCIIa
koHTpoib [HOKO z=142iu z,=3i
(PT5 uPT6)

(30ech z; ¥ Z, - KOMIUICKCHO CONPSI’KEHHBIE YHCIIA)

Y cTaHOBUTE COOTBETCTBUE
JICCTBHE HAJ YHCIIAMH

1. 2z +3z,
2. 72,
3. 4z
4, 5.2
4
5. (Z1)2

pe3yJIbTaTt HeﬁCTBHﬂ Haa yucjiaMun

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

2. I[aHBI KOMIIJICKCHBIC YH CJIa

i
7, =2e*

S

— ==

z,=Te ¢

a) I'maBHOE 3HaYeHHUE apryMcEHTa MPOU3BCACHUA Zl . Zz PaBHO

Z
0) ImaBHOE 3HAYEHME apIyMeHTa OTHOLIEHHUS. — PaBHO
<

(OtBeThI narh B rpagycax)

3.YcTaHoBHUTE COOTBETCTBHE
O yHKIUSA
1. 2exp 1+i—j
2. 2exp 1+i2?7[j

3. 2exp l—izj

4. 2exp 1+i§)

3HaueHHe () yHKIINU

1. e(1+/3 )
2. e(i—3)
3. e(\3-i-1)
4. e(\3-i)
5.

4.

Haiiti K09G)UIMEHT pacTsSKEHUs U yroJl HOBOPOTA B TOYKE Z( = ]

BBecTu nBa ynq
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npu otobpaxennn  f (7) = Y +1nz

[Ipn BBOKIE 3HAUCHIA K payepyg KOpHEH KBAJIPATHBIX OKPYIJIATH 10

JIECSATHIX.
3HaueHus yria IoBOpOTa BBOJIUTH B rpalycax

S.
BBectu 1Ba yng
Berunciouts uHTErpan j (Rez+Jmz)dz (L)— xX=
(L) —
e npsMast JIMHUS, y
=0 z,=1+2i
COJIUHAIOMIAsE TOYKU u

OTBeT MOJTyYHTh B BUJIE KOMIUIEKCHOTO yrcia X 1Y

JpoOHble 3HaUeHNs BBOJUTH B BUJI€ HECOKPATUMOM IpoOH
479,-7/12

6.
Beraucnuts nHTErpai, uenoibdys Gopmyiry Komm 1. —xm/2
dz 2. -1
S 3. 7l/2
lz+2i=2 & T 4 4. —rmil?2
’ 5. —1/2

KOHTyp O6XO,Z[I/ITC$I B ITOJIOKHUTCJIBHOM HallpaBJICHUU.

7.
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Bri6epure Bce pyHKIIMH, KOTOPHIE MOTYT Int
CJIYKUTb OpUT'MHAJIaM 1 A T
B. 1> +5¢ ¥
C. arctgt
coSst
D. —
t2
E. ctgt
2
t
F. -
e
8.
YcTaHOBUTE COOTBETCTBHE OPUIMHAJIOB U 2 4
1300paxeHuit 1. F(p)= ) .
p+3 p+4
A Ft)=2¢" +4cos2t ) 3
3t : 2. F(p)= T
B. f(t)=3e" +4sin2t p+3 p -4
3t 4 4
D. f(t)=4e> —4ch2t p=3 p -4
3 8
4. F(p)= +—
p—3 p +4
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Bribepute yCIOBHO  CXOASIIMICS  psifi, MCHOJB3Yys TPHU3HAK
JleitOnMIA

1.
=1 (3n+2)°
0 [ n+1.
), y &V
el (m+D!
o0 n+1
3§
n=1 3n+2
o [ n+1
4, D
n=1 3n+2

10.

|
Pa3noxuth GyHKIMIO f (x) - (1 n X)( X—2) B s

1, 1,
X)=—X—1—X +—Xx +...
. f(x) 5573 1

Makopesa. 2 f(x)—%+%x+ X +%x3+
11 3, 5,
)=——+—Xx——x"+—x"+
3. S 72 6
11.
Wntepsan (1;3) sBrsieTcs MHTEPBAIOM CXOJIUMOCTH PSIIOB o0
Zn(x 2)
=1
o] (x_z)l’l
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-
n=1

4. i(x%—l)"

n=1

(x—3)"

n

12.YcTraHoBHUTE COOTBETCTBHE
(hyHKIITS

Z

CYIIIECTBEHHO 0c00ast TOUKa

e

f(Q)=————= =00

ZZ(I _ Z)2

1+
ln(zj
<

f@Q)=—70—+= 2=0

2 (z+4)

: +1+4i :
- £2124)
z+4i
L
ez—i

f@=—F—r z=i

(2 +D(z-1)

z=1
z=4i
z=-i
13
1 = __ i
OyHKIMIO W = — PAa3NOKUIA B OKPECTHOCTH TOUKH Zg=—I B CTEIICHHOH psif a=__1
Z Q= __
az= —1_
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. 2 3
a, +a,(z+i)+a,(z+i)" +a,(z+i) +...
Yxakure K03pOHUITHESHTRI Pa3NoKEHH 2); a1; ay; a3

(1poOHbIE OTBETHI BROAUTE OOBIKHOBEHHOM HECOKPATUMOH JIpo0bI0 6e3 ITpoOesioB, ecii KO3 GUIIUEeHT

MHHMBIH, | — NEPBbIIl MHOYKHTEIb)

14.

16.Pemmurs 3anauy Komm onepanioHHbIM
METOIOM

X'+3x'=e, x(0)=0, x'(0)=—1

OrtBerT:

x(t) = %(e_3t — 1)— % et

15.

BBI6epI/ITe CXOOSAITUNCS pAn, UCIIOJIB3Y A IPU3HAK CPABHCHUS

1. !
n=1 n+2

2y L
nz1%-\/n+2
x 1

3. >
nm1(n%+3)-Jn+2
S |

4.
n§13l’l+5

16.113 ypasrenwuit BeIcIIero nopsiKa BEIOpaTh ypaBHEHHs, JOTYCKAOIIHE MOHIKEHHE MOPAIKA C TTOMOIIBIO 3aMEHBI

y':p(y)’y”=p‘y'p
1. 2 )
y"+1i(y') =0

-y
2. 2yy"-2yy'lny=(y")’
3. y'+2y+y=e"
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MepOonpHSATHSI
4. y"sin® x =sin2x
5. n
y'+25y=—
sin’ 5x
17. YactHoe pemenne Y * HeoXHOPOXHOTO JTHHEHHOTO % _ X2
p Yy 1. y*=(Ax+B)-e" -x
YpaBHEHUS X
" ] X 2. y*:(A)C+B)'€ X
y'=3y+2y=x-e e 9
X
UMEeT BUJ 3. y*=(Ax+B)-e”" -x
4. y*=Ax-e*
Huddepennupona
HHBIN 3a4eT [Tpumeps! 3ananuii Ha qudd.3a4eT (IK3aMeH)
3aveTHblil (K3aMeHAMOHHBIN) Owier 1
Cemectp 3
1. Crenennsie psaasl. Teopema Abensi.HaxoxkeHue naTepBaia CXOAMMOCTH CTEIICHHOTO PsJIa.
p P Y p

2.

1.

2.

3.

[IpeoOpazoBanue Jlamnaca. OpurnHansl U n3o0paxenusi. OCHOBHbBIE CBOMCTBA OMIEPALIMOHHOTO METO/1a

Pemmmts 3agauy Korm y'— DA , y)=1

X

(1+x2)y"+ y'=0

Pemmte ypaBHEeHME

& 1
) n
HccnenoBaTh Ha CXOJUMOCTh YUCIOBOM PsiJ Z (-1

= (2n+5)InQ2n+5)
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0 911
OmnpeemTh UHTEPBAI CXOAUMOCTH (DYHKIIMOHAIBHOTO Psiia Z(—l)n -
n=1 5 (x=2)
-1/z

5. Pasnosxuts B pan Jopana pyrxumo  f(2) = (z—3)e o crenermy 2

&

6. Boraucmurh ln(—\/§ +i)2

7. Haiitn ko>puIMEHT pacTsKeHHs IUIOCKOCTH Z =X+Iy B TOYKE Z, = 2i —3 mnpu orobpakeHHH
f(2)=Ti+2)In(2z)
o . 2z+3i
8. HaiiTi yron moBopoTa IIOCKOCTH Z = X + [y B Touke Z, =1 mpu otobpaxenun f(z)= —4
iz +

9. H306pa3uth 0651acTh, 3a/JaHHYI0 HEPAaBEHCTBAMU
|z—il3, |z+1]21, Sz/6<argz<5r/4.
iz

e
10. Beraucnurb uHTErpa m —3dz
|z+2|=1,5 (Z + 71-)

11. Haiitu nzo0paxenue it GyHKIHN f({)=t-ch3t-sin2t

TeopeTrnyeckre BOIIPOCHI UL TOATOTOBKY K b d.3aueTy (9K3aMeHy)

JAuddepeHunanbHble yPABHEHUS U CHCTEMbI

Kakne oObIkHOBeHHBIE Ju(QepeHIranbHble  ypaBHEHHS IEPBOTO  TOPSJIKA HA3BIBAIOTCS  YpPaBHEHUSIMU C
pa3nenéHABIMU U C pa3IeTIOMUMICS TiepeMeHHbIMU? Kak oHu pemaroTcs?

Kakne oObikHOBeHHBIE nu(epeHIraIbHble YpaBHEHHS TMEPBOTO MOPs/IKa Ha3bIBAlOTCS OJHOpOoIHBIMU? Kak oHHU
permmatorcs?

Kakne oObikHOBeHHBIE TU(QepeHIINAILHBIE YPaBHEHUS NIEPBOTO MOPSIKA Ha3bIBalOTCs JIMHEWHbIMH? [lepeuncnure
METO/IBI PEeTIeHUs

Kak pemraercst ypaBuenne bepraynmm?

Kakne oObIKHOBEHHBIE AU(QEpeHINANbHbIE YpaBHEHU TEPBOTO MOPSAIKAa HA3BIBAIOTCS YPAaBHEHUSMH B TIOJHBIX
muddepennmanax? Kak onn permrarorcs?

Uro takoe 3amada Komm nist oObIKHOBEHHBIX M (epeHnanbHbIX YpaBHEHUH BeICIINX mopsiakoB? Kormga oHa nMeer
€IMHCTBEHHOE perieHne?
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[lepeunciute OCHOBHBIE THUIBI OOBIKHOBEHHBIX AU (EpEeHIHATBHBIX YPaBHEHHH BBICIINX TOPSAKOB, JTOMYCKAIOIINX
MOHWKEHHE TTOPSIIKA.
[aiite onpeseneHue IMHEHHOrO quddepeHIMalIbHbie YpaBHEHU N - 10 nopsiaka. [lepedncinre OCHOBHBIE CBOMCTBA
YaCTHBIX peIHeHI/Iﬁ OJHOPOOHOI'O YpaBHCHUA.
CoopmymupyiiTe TEOpEMBI O BpOHCKHAHE.
ChopmynupyiiTe TeopeMy O CTPYKType OOIIEro peuieHus HEOIHOPOIHOTO JHHEHHOro auddepeHIraIbHbIe
YpaBHEHUs
B uem cocrour meron Jlarpanyka OTBICKaHHMA YacCTHOTO PELIEHUs] HEOAHOPOIHOIO JIMHEHHOTo AuddepeHnnanbHbe
ypaBHEHHUSI ?
Cxema moctpoeHus (pyHIaMeHTaIbHOW CHCTEMBI PEIICHNI O THOPOIHOTO JIMHEWHOTO Au(depeHITnaTbHbIe Y aBHEHHUS
C TIOCTOSTHHBIMU KO3 (uipienTamMmu
Ilepeuncnure METOABI OTHICKAHMSI YACTHBIX PEIIEHUH HEOIHOPOJHOIO JMHEHHOTO nuddepeHIraIbHble YPaBHEHHUS C
MOCTOSTHHBIMU KO3 (PUITMEHTaAMH
[Haiite ompeneneHne HOPMAaJIbHOW CHUCTEMBI OOBIKHOBEHHBIX Ju((epeHIMaIbHbIX YpPaBHEHHMH N-TO MOPsIKA.
Cdhopmymupyiite 3agaay Kommu s Takol CHCTEMBI.
W3noxxute METOABl MCKIIIOYEHUS W XapaKTEPUCTHUECKOTO YpaBHEHHs OTBHICKAHHMs OOIIEro peleHus
CHCTEMBI JIMHEHHBIX OTHOPOJHBIX YPaBHEHUH C IOCTOSHHBIMHU KO3 QULNEHTaAMH.

Yucii0Bble U (PYHKIHOHAIBHBIE PsaAbl. Psajabl @ypbe
[NonsTHE YMUCIOBOTO psiaa, ero cyMmbl. HeoOXo1MMBIi pU3HAK CXOAUMOCTH.
CBoiiCTBa CXOISIITUXCS PSIIOB.
CpaBHUTENBHBIN PU3HAK CXOAUMOCTH 3HAKOTIOJIOXKHUTEIbHBIX PSAO0B. DTAIOHHbIE PSABL.
INpuznak ['anambepa. [l kakux BUOB YHCIIOBBIX PsAZIOB OH 3 PeKkTrBeH?
Panukansabni npusHak Komm. 715 Kakux BUIOB YHCIOBBIX PSIOB OH IPUMEHSECTCS ?
Wnrerpansubiii npusHak Komm-Maxknopena. B kakux ciydasix ero cienyeTr NpuMeHsTh?
Ilpn3nHak JleiiOHMIIA cXOQUMOCTH 3HAKOYEpEAYIOMHXCs psAnoB. Kak mpoBoAgWTCS OleHKAa CyMMBI M OCTaTKa TakoTo
psana? Iloastre abCOMOTHOM U YCIOBHOM CXOIUMOCTH.
[NonsATHE QYHKIMOHATBHOTO psa M 00JIACTH €ro CXOIUMOCTH. PaBHOMepHas u abcomoTHas cxoanmocTs? CBoiicTBa
PaBHOMEPHO U a0COJIFOTHO CXOJAIIUXCS PSIAOB.
TlonsiTue crenenHoro psana. Teopema Abers.
WnTtepBan u paguyc CX0AUMOCTHU CTENEHHOTo psana. CrocoObl HAXOKACHUSI HHTEPBAJIOB CXOIUMOCTH.
Paner Teitmopa m Maknopena anst naHHOW (yHKOMH. YciaoBus pasznoxkeHus (yHkmun B pan Teimopa. Cxema
noctpoenus psiaa Teinmopa (MakinopeHa).
Psinpr Maknopena 1Ji1 HEKOTOPBIX 3JIEMEHTapHBIX (YHKIMHA, HHTEPBAJIbl UX CXOAUMOCTH. Mcrosib30BaHHE TOTOBBIX
Pa3noKeHUH NI MOJYYEHHs pa3lokeHHs B psia Makjopena Oosiee ciiokHBIX (QYHKUMHA. [IpiMeHeHHe cTemeHHbIX
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PAZIOB B MPUOIMKEHHBIX BHIYNCIICHUSX.
[onstue Ttpuronomerpuueckoro psga. Popmynsr Dypbe ans HaxoxaeHHs KOIDGUIMEHTOB psga ((DyHKIUsS

NepruoIyecKas 1 3ajlaHHasi Ha UHTepBaJie [—TE; TC] ).

Teopema [Jupuxie 00 ycnoBusx paznokeHus GyHKIHH B psaa Dypre.
Dopmynsl Dypbe AT 9eTHBIX M HEUSTHBIX (PYHKITHI.

Dopmynsr Dypbe AT caydas pa3IoKeHnus PYHKINHT, 3aJaHHOW B TIPOU3BOJILHOM HHTEPBAJIC [—l , [ ] .
Paznoxxenue B psan @yppe Heeprogudaeckux (pyHKITHI.

KommuexkcHsblie unciia u pynkuuu. Teopusi BbI4eTOB
[loHATHE KOMIUIEKCHOTO YMCTa, €r0 NeUCTBUTEIBHON U MHUMOM YacTH.
AunreOpandeckass (opma 3amucH KOMIUIEKCHOTOo 4ucia. Kakue KOMIUIGKCHBIE 4YHCIa Ha3bIBAIOTCS PaBHBIMH,
KOMIIIEKCHO - CONPSIKEHHBIMU?
Apudmernyeckue IeHCTBUS HaJ KOMIUIEKCHBIMHU YHCIIaMU, 3alIMCAHHBIMU B ajredpandeckoil popme.
I'eoMerpuueckoe mnpeAcTaBIeHWE KOMIUIEKCHOTO UHCHA, KOMIUIEKCHas IUJIOCKOCTb. Moayls H  apryMeHT
KOMIIIEKCHOTO YHCIIA.
TpuHOHOMETpUUYECKash W MOKa3aTenbHas (opMa 3alHMCH KOMIUIEKCHBIX uucend. [lepexon m3 omHo#l (opMbl 3amucu
KOMIUIEKCHOTO YHCNa K APYToil.
Bo3Benenue B cTeneHpb U U3BJIEUEHHE KOPHS U3 KOMIUIeKcHOTo yncna. ®opmyinel Myaspa.
[NonsTre PyHKIMH KOMIUIEKCHOTO MepeMeHHOTO. [Ipesen u HenpepbIBHOCTD (DYyHKITHH.
[NokazarenbHasi, JorapupMHUUECKas, TPUTOHOMETPUUYECKHE, THIEPOOIMUECKHEe W 0OpaTHble TPUTOHOMETPHUYECKHE
(GYHKIMH KOMIUIEKCHOTO ITEPEeMEHHOTO.
duddepennupoBanre QyHKINU KOMIUIEKCHOTO TiepeMeHHoro. YcnoBus Komm-Pumana.
ComnpsikeHHbIE TapMOHUYECKUE (DYHKITUH.
[onsiTre aHaNMUTHYECKON (DYHKIIMU KOMIUIEKCHOTO MEPEMEHHOTO B 00sacTu. HeoOxoqumble 1 10CTAaTOUHBIE YCIOBHS
AHAJTMTUYHOCTH.
I'eomeTpuueckuii CMBICT MO U apTyMEHTa MPOU3BOJHON (YHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO.
INonsTHe MHTErpana oT GyHKINHA KOMIUIEKCHOTO TIEPEMEHHOTO M €TO OCHOBHBIE CBOHCTBA. BEIUMCIeHNE HHTETPAIOB.
WuterpansHas teopema Komm. Materpansras popmyna Komm u ee cnenctsus.
Uucnossle 1 QYyHKINOHAIBHBIE PSbI C KOMIUICKCHBIMU YJICHAMH.
Crenennsle psaasl. Teopema AGens. Psx Teitmopa. Teopema o paznoxeHnn aHanuTHIecKod QyHKIwH B psia Teltmopa.
Psaner Jlopana, onpenenenune. Teopema JlopaHa o pa3noxeHHH aHAMUTHYECKOW (YHKIWH B Kojblie B psa. llorsTue
AHAJIUTUYECKOTO MIPOJOIDKECHUS.
OcoOple TOUKH 1 UX Knaccuukaiys. Beraer GyHKIuM B H30JMpOBaHHOM 0co00i Touke. DopMyIbl AJisl BEIYUCICHUS
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BBIYCTOB.
OcHOBHas TeopeMa O BEIUETAX.
HpI/IMeHeHI/Ie BbIYCTOB K BBIYUCICHUIO OHpeZ[e.HéHHI)IX HUHTErpajioB

OnepanuoHHbIIA METO/
Matite ompenencHue npeoOpazoBanms Jlammaca. Kakas QyHKIHS MOXXET CIyXWUTh OopurHHAIOM? YTO Ha3bIBacTCs
n3o0paxenneM (yakmuu 1o Jlammaccy?
3armmmmure Tabauiry n300paskeHui HandoIee 9acTo NCIOB3YeMBIX AIEMEHTaPHBIX (YyHKIIHHA.
ChopmynupyiiTe W 3amvImmTe CBOWCTBO JIMHEWHOCTH. Kak OHO WCHONB3yeTcs A HAaXOXKIECHUS W300pakKeHHs IO
OpHTHHAITY W HA000pOT?
Chopmymupyiite 1 3anummTe CBOHCTBa A QepeHIpoBaHms H300paKeHns U opurnHaina. Kak oHHM HCIIONB3YIOTCS
JUTSL HAXOXKICHUST N300pakeHusl TI0 OpUTHUHAITY U Ha000poT?
ChopmynupyiiTe W 3anuInTe CBONCTBA MHTEIPUPOBAHUS M300pakeHUs] W opurrHana. Kak OHU UCTIONIB3YIOTCS IS
HAXOK/ICHUS H300paXkeHUs TI0 OPUTHHATY H Ha000pOoT?
ChopmynupyiiTe W 3alUIIUTEe CBOWCTBA 3amas3AblBaHusl M cMelleHus. Kak OHM HMCHONB3YIOTCS IS HAaXO>KICHUS
n300pakeHns 0 OPUTHHATY U Ha000poT?
[Haiite monatue cBeptku ¢yHkimid. Kak 3anuceiBaetcs nzoOpakenue cBepTku? Kak MOXHO HCHOJNB30BaTh HOpPMYILYy
CBEPTKH JJIs1. HAXOKACHUSI M300paskeHHsI TI0 OPUTHHAY U HA000pOoT?
W3noxxute cxemy HaxOKICHHS YacTHOTO PEIICHUs] JHHEHHBIX Iu((epeHIraIbHbIX YpaBHEHHH ONepalMOHHBIM
METOJIOM.
W3noxxute cxeMy HaxOXXICHHS YaCTHOTO pEHICHUs CUCTeM JHHEHHBIX au(depeHUanbHbIX ypaBHCHUH
OonepalilMOHHBIM METOJAO0OM.
Sanumiure u noscuute Gopmyy Jroamers.

Ionstue Gpynkuuii Xapucaiina (1 -byHnkuus) u Jlupaka (6 -yHKIIHS).

5. Mertoanuyeckue yKa3zaHus 1o npoueaype oueHuBaHus

OneHoYHbIe MePONPHSITHS

ITpouenypa npoBexeHNnsi OLICHOYHOT 0 MEPONPUSATHSI H HEOOXOIUMbIe METOMY eCKHE YKA3AHHUS

1.

KonrpoupHas paborta

B cemecTtpe CTyIeHTHI BBIIONHSIOT 5 KOHTPOJBHBIX paboOT, colepikaHHe KOTOPHIX OXBATBHIBAET BCE pasJleibl
quctiUTHEL.  KakmoMy crymeHTy BbimaeTcs cBoW BapuaHT. KoOHTpodbHBIE pabOTHI MPOBOASTCS B  Yachl
MPAKTHYECKUX 3aHATHHA. 3a KaXIYyI KOHTPOJBHYIO paboTy MaKCHMAalbHBIA Oail OMpEeNseTcss B COOTBETCTBHE C
PEUTHHT-TUTAHOM JUCIUTUINHBL




OneHoYHbIe MepOnpUATHSI ITponenypa npoBe/ieHNsi OLEHOYHOr0 MEPONPHATHS H HEODXOAHMble METOIMYEeCKH e YKA3aHUS

KpnTeplm OLCHKH 3aJaHUA:

baisl 3a KOHTPOJIBHYIO pabOTy MOJIy4aroTCsl YMHOKEHHEM MAaKCUMAaJIbHOTO Oailia, pelyCMOTPEHHOIO 3a HEe B
COOTBETCTBHUE C PEUTHHT- TUIAHOM, Ha JIOJII0 BEPHO BBHITOJHEHHBIX 3aJaHUH.

N3 B cemectpe cryaenTs! BemosHAOT 5 MJI3 Mo BceM pazmenaM mporpaMMbl TUCIUIUIAHBL. Y KaKIOTO CTYICHTA B
rpymre cBoit Bapuant MJ[3, HoMep BapuaHTa COOTBETCTBYET MOPAIKOBOMY HOMEpPY CTYIEHTa B CIIMCOYHOM COCTaBE

TPYTIIBL.
W13 pa3menieHs! B 3IEKTPOHHOM KypcCe 10 TUCITUTLIHHE.

Pemenne kaxa0ro 3a1aHust JOJDKHO OBITh HOAPOOHBIM, C BKIIFOUCHHEM MPOMEXKYTOUHBIX PAcUETOB, PacCykICHHH,
TIOSICHEHNUI, C yKa3aHHEM HCIIOJIb30BAaHHBIX METOI0B U (hopMyit. 3a/1aHHE BBICBUIAETCS OTIEJIBHBIM (paiiom,
ykassiBaercss @UO, rpymnma.

Kpurepun ouennBanus

3aJaHue CUUTAETCS] 3a4TEHHBIM, €CJIH BBIIIOJIHEHO 00Jiee OJOBUHBI 3a/1aHuUil

Ecmm 3aJJaHuC HC 3a4YTCHO, pa60Ta BO3BpaliacTCs CTYACHTY Ha ):[Opa60TKy.

CTYI[CHTI)I MOTYT UCHIPABJIATH HEBECPHO PCUICHHBIC 3aJaHNs U CAaBaTh Ha IOBTOPHYIO IIPOBCPKY. HpCHOILaBaTCJ'IL
MOJKCT YUCCTh UCIIPABJICHUS U ILO6aBI/ITI) 0asl K MNpeaAbIAYIINM

TecTupoBaHue — He3aBUCHMBIN | B cemecTpe cTymeHThl mpoxonar asa pyOexHbix TecTupoBanus (PTS m PT6) Bo Bpems KoH]epeHL-Henenu B
xoHTpoJs IIOKO CepeIUHEe M KOHIIE TEKYIIEero ceMecTpa COMIacHO pacnucanuio. PybexHoe tectupopanue (PT) mpoBomutcs B
KOMITBIOTEpHOH (opme B on-line pexxume. [IponoinkurenbHoCcTh TecTupoBanus — 90 MuHyT 0€3 mepepbiBa. OTcUér
BpEMEHH HAuMHAeTcd C MOMEHTa Bxojaa cTyaeHta B Tect. MHCTpykTak, MpeAIIecTBYIONIMH TECTHPOBAHUIO, HE
BXOJIUT B YKazaHHO€ Bpemsi. CTyZAeHT MOKeT 3aKOHYNTH BBHINIOJHEHNE TecTa 10 HCTeYeHNsT OTBENEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHUMYIO OOBEKTHUBHYIO OLIEHKY 3HAHUWM, YMEHHH W BIaJI€HWH, NOJYYEHHBIX CTYyIEHTaMU 3a
OTIPEJIEIIEHHBIA TPOMEKYTOK 00yIEHHS.

Kaxxaprit BapuaHT OmiieTa MOJENMpyeTcs KOMITBIOTEPOM M0 33JaHHBIM pa3lieiaM XUMHUH U cofepkuT 20 3aJaHuid.
CryneHTsl BHOCSAT OTBETHI B KOMIIBIOTED, HO BCE PEIICHHUS W TOsICHEHUs mpoBonaar Ha Oymare. [lo okoHuaHuH
TECTHPOBAHMS TIPEMOIABATENI0 BBIAAETCS MAaTpPHUIAa OTBETOB M CyMMapHBIH peWTuHr 3a Tect. OOCyxieHne
PE3yNbTaTOB TECTUPOBAHUS POBOJAUTCS HA KOHCYJIbTALIUH.

Kputepuu oneHKu 0QHOTO 3a1aHHUA:

L4 3a KaK0€ IMPAaBUJIbHO BBIITOJIHCHHOC 3aJaHUC BBICTABJIACTCS 1 TecToBBII 63.111'[;




OneHoYHbIe MepOnpUATHSI

IIpouenypa npoBeeHsi OLEHOYHOr0 MEPONIPHSATHS U HEOOX0AHMble METOAMY eCKH e YKAZaHU S

e 32 HEMPaBWIHLHO BHIOJHEHHOE WM HEBBIIOJIHEHHOE 3a/1aHue BhIcTaBIsieTcs: 0 6amios;
e JUIA 3aJlaHUi C BRIOOPOM HECKOJBKHMX MPaBUJIBHBIX OTBETOB, 33J]aHUN Ha COOTBETCTBHE U YCTAaHOBJICHHE
MOCIIeI0BATENFHOCTH MPEAYCMOTPEHO YaCTUYHOE OIICHUBAHHE.

MakcumanbsHbIH cyMMapHBI TeCTOBBIN Oait 3a kaxaoe PT cocrasnsier 15 6ainmos.

3a 2 megenmu no PT cTynmeHTBI MOTYT O3HaKOMHTCS C JIEMOHCTPAIlMOHHBIM BapHaHTOM Owiera, KOTOPBIH
pacroyiaraercss Ha caiite http://exam.tpu.ru B pasmene «MepONpHATHS», W MOXET OBITh BBINOJHEH KaXKIbIM
CTYZI€HTOM HEOIPaHWYEHHOE YUCIIO pas3.

Lna cmyoenmos, ne npoweowux PT ¢ nepuod npogedenusi mecmuposanus NO YBA*CUMENbHOU HpUULLHE,
npPeodyCMOmMpeHa 03MOICHOCIb MECMUP 08AHUSL 8 PE3EPEHbLIL 0eHb, KOMOPBIU HAZHAYAEMCA CPA3y NOCie KOHPpepeHy -
Hedenu.

IIpu pesynomame pyoedcno2o mecmuposanus 6 6an1068 u meHee, 0OYUAIOWUMCA NPedoCMABIAemcs 6 Nepuoo
meKyujell npoMedHCYymoyHoU ammecmayu 803MOHCHOCMb nogmopHo npotimu PT 6 pezepsHulii Oenb, co2naco8aHHbll
¢ biopo pacnucanuu TI1Y.

HuddepeHnnpoBanHbIi 3aueT

JuddepeHInpoBaHHBIN 3a4€T OCYIIECTBISIETCS B COOTBETCTBHH ¢ [10105keHHEM O IPOBEIEHUH TEKY ILIETO
KOHTPOJIS ¥ IPOMEXYTOUHOM arrectarmu TI1Y (kak opraHM3oBaHHas IPOLIEAYPa HE IIPOBOIUTCS ).
HToroBerii 6amt onpeensiercss CcyMMHPOBaHUEM 0aJIJIOB 32 BCE OIICHOYHBIE MEPOTIPUSITHS TEKYILETO
cemecTpa.
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