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1. Poap gucouniamabl «MaremMaTtuka 3» B (JOpMHPOBAHUN KOMIIETEHI M BHINYCKHUKA:

OziemeHT Cemectp Cocrasisiiolue pe3yJibTaTOB OCBOCHUS (Ie CKPUIITOPHI KOMIIETEHLINH)
00pa3oBaTesbH Kox
01 TIpOrpaMMBbI U —— HanmeHoBaHHe
(mcrmIumHa, KOMIIeTe HIIHH Kon HanmeHnoBanue
IIpaKTUKa,
TUA)
YK(VY)-1.B1 BrageeT onbiToM nmpuMeHe HUsI 3aKOHOB €CTECTBEHHBIX
HayK M MaT€MaTHYECKUX METOAOB U MOJIEJICH JJIst
Cnocoben pelIeHys 3a7a4 TEOPETUIECKOrO U NMPUKJIATHOTO
OCYLIECTBJIATh  TIOUCK, XapakTepa
KPUTHYECKUN aHAIU3 | YK(VY)-1.Y1 Ymeer pemats 3a1a4u TEOPETUUECKOTO U MPUKIIAJHOT O
YK(VY)-1 cuHTe3  WH(pOpMAIHH, Xapakrepa
IIPUMEHATh CHUCTEMHBIN YK(V)-1.31 3HaeT 3aKOHbl €CTECTBEHHBIX HAYK U MaTeMaTH4eCKUe
3 nmoaxoa nJjid pelic HUA MCTOABI TCOPCTUICCKOI'O XapaKTepa
MatemaTtuka 3 IMOCTAaBJICHHBIX 3a1a4
3HaeT OCHOBHbIC OMpPEACICHIS U MOHATHS TeOpH U Aud) hepe HIw atb HBIX
OIIK(Y)-2.33 ypaBHEHUH, PsAJI0B, (GYHKIIMK KOMILTEKCHOTO I1€PEMEHHOT0 M OIepalMOH HOrO
Croco0eH penaTh CTaHJapTHbIE HCUYM CIICH Ul
3aa4u po e cco Hab HOM
JCATCIIbHOCTH HA OCHOBEC
HMH(OP MAIMOHHO I U
6ubmorpadud eckoit KyJIbTypsI ¢
OIIK(¥)-2 TpUMEHEHUEM HH(DOP MaLIOH HO-
KOMMYHHK ALHO HHEIX VYMmeeT pemrars 0OBIKHOBEHHBIE U () epeHIIATEHEI € YPABHEHHS U UX CHCTEMEL,
TeXHOIOT Ui U C y9EeTOM OCHOBHBIX OIIK(Y)-2.V3 MPUMEHSTh amIap ar rap MOHUY €CKOTO U KOMILIEK CHOTO aHAM3 a TIPU PellieH Ui
TpeOoBaH Ml UH GOPM a0 HHOI CTaHJAPTHBIX 3a1a9
6e3omacHoCTH
OIIK(Y)-2.B3 Brnaneer MaremMaTUYEeCKUM amapaToM KOMIUIEKCHOTO M OIEpalio HHOTO

HUCYHU CIICHUA, zmq)cpep CHIMAJIbHBIMH YPAaBHEHUAMU U psIIaMU U1l IIPOBEACHUA
TEOPETUYCCKOI'0 UCCIECNOBaHUA U MOJACIIMPOBAHUA (1)1/131/17-[ €CKHUX U XUMHWYCCKHUX
TIPOIIECCOB U ﬂBHeHHﬁ, a TaKxXKe, Ul PEICHUST lTpO(bCCCI/IOHBJ'ILHI)IX 3aaa4




2. INoka3arem n METOAbI OICHUBAHU A

IlnanupyemMble pe3yJibTaThl 00Y4eHH sl 10 THCHHIUIHHE Kon HaumenoBanue pasiena MCHHIIAHBI Mertoabl OLeHUBAHHS
Kox HaumeHnoBanue KOHTPOJMpPYyeMoi (OLeHOYHBIE Mep ONPHATHS)
KOMIIETEHIIHH
(11 ee yacTH)
P 1 | Buageer 1. O6sikHOBE HHBIE M (epe HIHATb HhIe KonrpospHas
METOIaM 1 PEIIeHH s 0ObIKHO BEHHBIX JU( hepeHIMATBHBIX YpaBHEHIs! [IEPBOrO MOPSIKA pabora
ypaBHEHMI 1-T0O U BHICIIIETO MOPSKOB U CUCTEM
9 2. O6bIKHOBE HHBIE U (epe HIHAb Hble 3.
¢ depeHnnaNbHBIX Y paBHEHHTH;
METOIaM 1 HICCJie/I0BAHHUS CXOTAMOCTH PAJOB, PA3TIOKEHHS YpPaBHEHUSA BBICIINX MOPSAIKOB U CUCTEMBI TecTupoBaHue —
(YHKIMH B CTENIEHHBIE U TPUTOHOM TP U4 €CKUE PSJIbI, OOBIKHOBE HHBIX J1H(hdepe HIHATb HhI X HE3aBUC UMBI 1
MeTolaMm 1 (¢ epeHIMAITBEHOTO U HHTETPabHOTO HCHUCIICHUS ypaB HEHUU KOHTPOJIb ]_IOKO
(byHKIMI KOMIIJIEKCHOTO TIePEeM EHHOTO; OCHOBHBIM U YK(V)-1 3. UncIioBbIe psiibl
NP UJIOKSHUSIM U TEOPHHU BbIYETOB; METOAAMH OIEPAI[HO HHOTO 4
. . OyHKIIMOHAJIb HBIE PSIJIbI
HICUMCIICHUS PEIIeHIs OOBIKHOBEHHBIX TH((hepeHIHABHBIX ONK(Y)-2 DyHK P
YPaBHEHHI U X CHCTEM 5. Panpl Oypbe
7. Paapl B KOMIDIEKCHOH 0071aCTH
8. Teopust BBIYETOB U €€ TPHIIOKE HUS
9.I1peobpazoBanue Jlamaca. OnepaliuoHHBI
MeTox pereHus aud depe Hipaab HbIX
yYpaBHEHUI
P12 | Ymeer 1. O6bIKHOBE HHBIE UG (epe HIMAb Hble KoHrposbHast
e ypumndi oot el YPaBHEKIE KEPparo NOpAAKa padora
‘madbepermmBHRX — . R —— 2. OObIkHOBE HHBIE MU depe HIIUAIb HbIe NJI3.
KOSbhMIMEHTAMH; HCCTEN0BaTh HA CXOMMMOCTb HCIOBBIC YpaBHEHUS BBICIIUX HOPAIKOB U CUCTEMBI TecTupoBanue —
PSAMBL, HaXOJHWTh HMHTEPBAJBI CXOAMMOCTH CTEIICHHBIX PSJIOB; OOBIKHOBE HHBIX JTH(hepe HIHab HhI X HE3aBUC IMBI
pasnmarate QyHKIMEH B psn Teinopa m Dyphe; BBIIOJHITH — ypaBHEHUI kourposis [JOKO
NEeHCTBHS C KOMIUICKCHBIMH YWCIBMH W (QyHKIMSME; s 3. YncnoBble Psbl
A depeHIHpOBaTL U MHTCIPUPOBATH (PYHKIMH KOMIUIEKCHOIO | oMK (Y)-2

NEpEMEHHOT0; pasjarath GyHKIUM B psaa JlopaHa, mpuMeHATb
TEOPHUIO BHIUETOB [UI1 HAXOXKAEHHUS MHTErpajioB; HAXOIHTh
N300pakeHHE 110 OPUTWHAIY ¥ OPUTHHA IT0 H300p &KESHHUIO;
pewmats 3anady Koum mis auddepeHnansHbpIX ypaBHEHUH U
CHCTEM C MIOMOIIIBIO OIEPAMOHHOTO UCUUCIICHUS

4. OyHKIIMOHAILHbIE PSIIBI

5. Panst @ypre
7. Panpl B KOMIUIEKCHOM 001acTh

8. Teopusi BEIUETOB U €€ MPUIIOKE HUS

9.I1peobpazoBanue Jlammaca. OnepaiuoHHbI 1

METOJ peleHus Auddepe HIua b HbIX
ypaBHEHUI




P13 | 3naer 1. O6bIkHOBE HHBIE T} (epe HIHAb HhIe KonrposbHas

ki1accupukammo uddepeHIHaTbHBIX YPaBHEHUH, OCHOBHBIC ypaBHEHMS TIEPBOTO MOPSIIKA pabora
METOBI penicHus AupdepeHIMATBHBIX YPaBHEHHH TIEpBOTO U

BBICHIMX IOPAJIKOB U CHCTeM TU(Q epeHIMATbHBIX Y pPABHEHHUI, 2. O6pikHOBe HHbIE AU hepe HUMATb Hble 3.

OCHOBHbIE TOHSTHS TEODHH HHCIOBBIX M (hyHKIHOHATHHBIX YpaBHEHUS BBICUIUX MOPSIAKOB U CUCTEMBI TectupoBaHue —
panoB;, psmel  Teitnopa, Maknopena, ®ypbe; MOHSTHS OOBIKHOBE HHBIX JTH(depe HIHaTb HhI X HE3aBHC IMBI 1
KOMIUICKCHBIX YHCEN, OCHOBHBIX (YHKIMH KOMIUIEKCHOTO yPaBHCHHUN korrposs [IOKO
lepeMeHHOr0 M MX cBojicta; mddepenumposanne u | RO 3. UucnoBele pszibl

MHTErpUpOBaHKe  (PYHKIMHA  KOMILUIEKCHOTO — EPEMEHHOTO; | OITK(Y)-2 4. @yHKIMOHAJb HBIE PSIIbI

nowusitust pspa Jlopana, 0COOBIX TOUEK, BBIUCTOB, TMOHSTHE 5. Psaapl @ypee

npeoOpasoBanus Jlamnaca u €10 OCHOBHbIE CBOMCTBA; OCHOBHBIC 7. Pl B KOMIUIEKCHOM 00JIaCTH

TPHJIOKEHUA ONEPAIMOHHOTO MCUUCTICHHA 8. Teopus BEIUETOB U €€ TPUIIOAKE HUSL

9.I1peobpazoBanue Jlammaca. OnepaiuoHHbI
MeTox pereHus auddepe Hipa b HbIX
ypaBHEHUI

3. Ixkana oue HUBAHUSA

[Topsimox opraHM3alMyd OLEHHBAHUS PE3YyIbTaTOB OOYYEHHUS B YHHBEPCHUTETE PETIaMEHTHUPYETCSI OTJENbHbIM JIOKaJbHbIM HOPMATUBHBIM aKTOM —
«Cuctema OleHMBaHMS Pe3yJIbTaTOB 00ydeHUs B TOMCKOM TOJUTEXHUYEeCKOM yHUBepcureTe (Cuctema oneHUBaHUA)» (B ACHCTBYIOMICH PEIaKIIUN ).
Hcnonmp3yeTcss OauibHO-peUTUHTOBAsE CHCTEMa OICHUBAHUS Pe3yIbTaToB OOyueHms. MToroBasi oleHka (TpaJHWIMOHHAS W JIUTEpHAS) TIO BUIAM
yueOHOU nesrensHOCTH (m3ydenue awcuuminH, YWUPC, HUPC, kxypcoBoe NpoeKTHpOBaHWE, MPAKTUKH) OIpPEIeNIeTCS CyMMOW OajjoB IO
pe3yabTaTaM TEKYIIEro KOHTPOJS U MPOMEKYTOYHOM aTTeCcTally (UTOroBasi pe iTMHroBas oneHka - MakcumyM 100 6amios).

Pacnpenenenye OCHOBHBIX M JOTIOJIHUTEIbHBIX OajUlIOB 3a OLEHOYHbIE MEpONPUATHS TEKYLIEr0 KOHTPOJII U IMPOMEXKYTOUHON aTTecTaluu
YCTaHABIIMBAETCS KaJeHIAPHBIM PEUT UHT - IJIAHOM JTUCIIUILIUHBI.

PCKOMCHIIyeMaH mKaJjJa 4Ji1 OTACIbHBIX OIIC HOY HbIX MepOHpI/IHTI/Iﬁ BXOAHOro M TCKylICT O KOHTPOJIA

% BBITIOJITHEHH S CooTBeTcT BHE

. n HH HKH
3aaHus TPAAMIHOHHOI OLlEeHKe Onpenenenne one

90%+100% «OTIIIHO» OTIMYHOE OHUMAHHE npemMeTa, BCECTOPOHHUE 3HAHU A, OTIIMYHBIC YMCHUA U BJIAACHUEC OTILITOM l'lpaKTH'—IeCKOﬁ JACATCIIBHOCTU,




HEOOX0IMMbIe Pe3yJIbTaThl 00ydeHHUs C(hOPMUPOBAHBI, KX KAUECTBO OI[CHEHO KOJIMYECTBOM 0aJIIOB, OJIM3KUM K MaKCUMaIbHOMY
70% - 89% «Xopouio» JocTaTouHO MoJIHOE MOHUMAaHKE NPEeAMETa, XOPOILIUE 3HAHUS, YMEHHUS U OTIbIT IPAKTHUECKOM AESTEIbHOCTH, HEOOX0AMMBbIE PE3YJIbTaThl
00y4eHus c(hopMHUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM OalioB
55% - 69% «Y 0B [Ipuemremoe noHUM aHue NpeaAMETa, yAOBICTBOPUTEIHLHBIE 3HAHUS, YMEHUS U OTIBIT MPAKTUUECKO I eI TeNIbHOCTH, HE00 X0 IMMBbIE Pe3y JIbTaThl
o0yuenust c(hOpMHUPOBAHBI, KAIECTBO HEKOTOPBIX N3 HUX OIICHCHO MUHAM AJIFHBIM KOJIMIECTBOM 0aJIIoB
0% - 54% «HeynoBny Pe3yJibTaThl 00y4YeHMUs HE COOTBETCTBYIOT MUHAM AJILHO JIOCTATOYHBIM TPpeOOBAHHSM
[lIxana nyist ore HOY HBIX MEPOTIPUAT Ui U 1Hd (pepe HIMPOBa HHOTO 3a4eTa / 3aueTa
Crenensn
cc opMupoBaHHOCTH| CootBercrBHE
Baaa o OnpeneieHue O eHKU
pe3yjabTaTtoB TPAAUIMOHHOH OLICHKE
o0y4eHust
90% ~+ 100% 90+ 100 «OTIyHOY» OmmyHOE IOHUMaHUE TIpeMETa, BCECTOPOHHNE 3HAHUS, OTIIMYHBIE YMEHHS U BIIAJICHAE OTIHITOM MPAKTAIECKOH e TeIIBHOCTH,
HE0OX0AMMbIe pe3yIbTaThl 00y4eHHs C(HOPMHUPOBAHBI, HX KAYECTBO OLICHEHO KOJMYECTBOM 0alioB, OJM3KUM K MaKCHMaJIbHOMY
70% + 89% 70+ 89 «Xopotio» JlocTaTOYHO MOJHOE TIOHUMAHUE TPEJMETa, XOPOIINS 3HAHUSI, YMEHUS H OTIBIT PAKTUYSCKOH JeATeILHOCTH, He0OX0 AMMBIE
pe3yIbTaThl 00yIeHHS C(hOPMHUPOBAHEI, KAYECTBO HH OJHOTO U3 HUX HE OIIEHCHO MHHUMAJIEHBIM KOJIIUECTBOM OaIlioB
55% + 69% 55+69 «Y moBIL» [puemremMoe MoOHUM aHKE TIpEIMETA, Y IO BIICTBOPUTEILHBIC 3HAHUS, YMCHHUS M OTIBIT PAKTUYECKO | JIeITeNIbHO CTH, HEOO X0 IMMBIE
pe3ynbTathl 00ydeHus c(hOpMHUPOBaHBI, KAYECTBO HEKOTOPBIX M3 HUX OTICHEHO MHUHAM JIBHBIM KOJIMY €CTBOM 0aJlIoB
55% + 100% 55+100 «3auyTeHO» PesynbTaTel 00y4YeHUs COOTBETCTBYIOT MUHUMAJILHO JI0CTATOYHBIM TPeOOBAHMSIM
0% + 54% 0+54 «HeymoBny»/ Pe3ynbTatsl 00ydeHMs HEe COOTBETCTBYIOT MUHIMANBHO JIOCTATOYHBIM TPEOOBAHUSM
«He 3auTeHO»

4. TlepeyeHb TUNOBBIX 3aJaHU I

Onenovnbie
MeponpuATUs

IIpuMepbl THNOBLIX KOHTPOJILHBIX 3aJaHHI

Kourponsn
ast pabora

BapuaHTNe 1
KoHmponbHas pabota no teme «AuddepeHuymanbHbie ypaBHeHUA 1 —ro nopagka»

1. Onpeaenutb TMN U HAUTU 06LLME pPeELLEHUA AAHHbIX YPaBHEHUNA:




OueHovHbie IIpuMepbl THNOBLIX KOHTP 0JILHBIX 3aJaHHI
MepOoNnpuUsTHS

1. (y+ylnx)dx— (x—xy)dy =0.

, 2x 2x2
2. Y+ y= .
1+x2 1+x2
2
3. (xy2 + iz)dx + (x2y — x—3)dy =0.
y y

2. HaiiTu yacTHBbIE pellie HUSI YPABHE HHIA :

4. x- y=xtg(yj, y@)=1.

X

5. &ddx=02y—xe”)dy, y(=1)=0.

KoHTponbHas paboTa no Teme «InddepeHumanbHbie ypaBHEHUA BbICLLIENO NOpAAKa U cuctembl OY»
I) Onpegenutb TMN N HAUTK 06LMe peLleHUA AAHHDbIX YPaBHEHWUA:
1) y'=y+x.

X

14 ! e
2) y'-2y'+y=—.
X

II) Peumrs 3anauy Komm:
1) w'+(»)=0. yDh=1yd=1.

2) y'—-y'=e"+2x. y0)=1y'(0)=1.




IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

O1neHoYHbIE
MeponpuATUs

dx

d_ =Y

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

dy

— =—Xx.

dt

YucaoBble 1 GYHKIUOHAJIbHbIE PAABLI

I. HcenenoBaTh HA CXOAUMOCTH PSIJIBL:
0 o 2 © ) |
1. Z;Z, 2. %, 3. ZM,

nm1n+1—cos” na a1 (n+2)°3" = (2n)!

4i(n—1j” Z( D" n*
‘ n=1 3” + 2 ’ n=1 n + 5
II. Haifru nHTepBan cXoqUMOCTH pAlla, UCCIIE0BATh PsiJl HA KOHL@AX MHTEpBaa:

2n o R2n
(0. 1)" X 32" (n+3)?
1) z 2) Y ———
n=1 (x+5)
11 Paznoxurs B psag Teinopa, B OKpECTHOCTH TOUKH X, QyHKIIHIO f(X):
1) y=lnx, xy=1. 2) y=x>-sin5x, x5=0
7 1
3) y=—5 x,=0, 4) y=== xp=-1.
1+ x—12x° Ix
KonTtpoabHas padora Ne3 no teme «@ yHKIMH KOMILIEKCHOT O TIePpeMEeHHOI 0%
BAPHAHT Nel
IVv. a) Halii Bce 3Ha4eHUS KOPHS: ¥-2. Pe3ynbrar BRIMUCIICHUMI MPENCTABUTH B alreOpamdeckoii popme.




OneHovHbIE

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

MepOnpUATH S
6) IpenctaButs B anrebpandeckoii popme: (—1—i)* .
V. a) Haiimi ko3 puIMEHT pacTHKEHUs U yroJl OBOPOTA B TOUKE 7, = 1 —i Npu oTOOpakeHnn o = .
6) TlpoBepuTs PYHKIMIO HA AHATUTHIHOCTE: ® = (Z )° - Z.
VI. Haiitn amamummeckyro ¢ynkimmio f(z) =U +iV mo u3BecTHOM JeHCTBUTENBHOM yacTM M 3HaueHMIO f(z,):
Ux,y)=x"=3xy%  f(i)=—i.
VII. BbI4HCIINTS HHTErpA: IZZ Imzdz, rne L - otpesok npsmoit or toukn Z; =0, no toukn z, =1-2i.
L
dz .
VIII. Bbraucints uHTErpalt: I 3 — .rae L :|z —21| =1.
1.2 (z=20)

Konmponvnas paboma Ne3 no meme «Kommwiexchvie psovl. Boruemoi

BAPHUAHT Nel

Z
(z—1)(z° +2z-3)

©  cos(in) ©  (z+i+1)"
2. Haiitu 1 mocTponuTh 00JIACTH CXOIMMOCTH PSIJIA: Z +

nei(z+i+1)" nco(2n+i)(4+3i)"

1. Pasznoxuts QyHKINIO f( Z ) = B psin JIopana ¢ ueHIpoM B Z() = 1 B xombre | z—1 |> 4.

3. Beruucimts crieaylonpe HHTETPabl:

o0
zdz exp(1/z)+1 cosmxdx
B | dz ¢ |

2

A) Z 2 brd
|z-2=4€¢ te€ |2|=2 Co XT+4x+5




OneHovHbIE
MepOnpUATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

Konrposbnas pa6ora Ne3 no teme «OQnepanuoHHoe HCHYHCIEHHE.

BAPHUAHT Nel

1. Pewmnts mudepenumanbroe ypapserne  xX'+3x = e >, ecim x(O) =0.
2. Cnomoniso hopmyJisl Jl1oamenst HAMTH pellieHue y PaBHSHUS

x'"'=arctgt,
y IOBJIETBOPSIOLIEE HAYAIbHBIM YCJIO BUSM x(O) =x (O) =0.
xX+4y+2x =4t +1;
3. Pemmutsb cuctemy ypaBHCHHIA 3, x(()) = y(O) =0.

tx—y=—t
y y >




OneHovHbIE
MepOnpUuATHS

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

W13

IlprnMmep BapmadTa MHIUBHAYAJILHBIX 3aaHUIN.




OueHoYHbIE
MeponpusTHs

IIpuMepbI TUIIOBBIX KOHTPOJIbHBIX 3aJaHU I

JluddeperunantHble YPABHEHHA W CHCTEMbI

1. Haitrn ofiige peiietud ypasHeHui NepBoro Hopijika

oY !
1 ——= =i
LY r sin(y/z)
2) ¥ +ycosr = cose,

3) y'—ll—y—rﬁ.
2y dr

) . S W
T cos?y

5) (32 + 6ay?) dr + {6’y + 4y”) dy = 0.
6) 24P +dy—z)y =1

2, Hafiry vacTHEE pelledns VpasHeHuil

1) ViFFlde =zydy, y(1) = 0.
2 (z—ylde+{x+y)dy=10 yll) = 1.
3) oy - 2y =20t y(1) =0
i) v ey =(1+zye "y, y(0) = L.

3. HailTn peluerns ypasHeHUil BLICIIET0 NOPEIKA

P, . ooy WO =0
1) 2oy = o2 = 1, Ny =yel, ;[tljvi'
3) g costw = 1. )y +y =cosz.
5y 4 g, SO 6y + % + 4 >
A o e W AT RTRE T
Ny + 2% +y= (12— 10) ™. 8) ' — 3y = 2sin3z — cos 3z

Oy — Ay 4+ 5y — 2y = (16— 12z)e " 10) " + 3" +2' =1 -2
)2y 4oy +y=0, 12) 22 4" — 6y = 121z,

13) &4 2& + 52 = —8¢™" win 2, e(0) =2, #(0)=6.
14) & — 62 + 25z = 9sindi — M cos 4, i) =2, &0)=-2%

4. HailTn peluesis MUHENHEX cCHCTEM
7 =—8r+dy ; & =06z+5y z(0) =10
| N 2 y : ) I a1 '
y=dz—dy y=—c+y yl0) = 1.

| =522 o | & =6z dy 42t
O R .
|#=2e+y p=—z+10y—1




OueHovHbie IIpuMepbl THNOBLIX KOHTP 0JILHBIX 3aJaHHI
MepOoNnpuUsTHS

YucaoBble M1 GYHKIHMOHAJIbHbIE PAAbLI
1. UccnenoBaTh HAa CXOAMMOCTH 3HAKOTIONIOKHUTEIIbHBIC PAIBL:

©  2n-1)% 3

= 2) Ytg’
),,Zzll(Sn2+1)-\/; )nZ:llg 2n+7

2 (n1)? w(n—l)n 1
3) Y 4 = =
)Elzn )nZ=l )

2. UccnenoBaTh HA CXOAUMOCTH 3HAKOUEPETYIOIIIUECS PSJIBI:

°° 3n—2 °° V52 +3n—1
DY D)'—= 2) Z(—l)”3—
n=1 2n n=l1 n” +4

) ne 2 )
3 S =y Z(—l)”m?"(niz]
n

n=1 : n=1




OneHovHbIE
MepOnpUATH S

IIpuMepbl THNOBLIX KOHTPOJIBHBIX 3aJaHUH

3. Hamrum MHTEePBaJIbl CXOOVMMOCTM CTEIIEHHBIX PAIOB:

o 3
1 Z\/n+2

p— (x—8)" 2) 3 (-1)"n2%" X"
n=1

n=1

4. Pasnoxurs B psan Teinopa no crenewsim (x — Xg) QyHKImu:

) y=2;, Xg=—2 2) y=(1+x)e 2", x,=0
x“+4x+7
arctgx3 3
3) y= o0 xp =0, 4) y=In(x+2) xp=1.
X

5. Vcnonb3yst pa3ioKeHHUE TOJbIHTErpaib HOW (YHKIIMH B CTETICHHOW Psifl, BRIUKCIUTh HHTETPAIIbI C TOYHOCTHIO
e menee 0,01:

1/8 1
) [V1-2dx 2) [sinx® dx
0 0

Komnje kcHBIE YncJIa 1 GyHKIMHA

1. Jlaner uncna g = —2\/§+ 2i, zp=2-06i.

BeimonauTh neiictBus B anredpandeckoit popme:
|
1) 3Z1+5Z2, 2) 3132, 3) —.
22
2. lanpl umcna z; = 3\/§+3i, 2 =—1+4i, z3=2-4i.

[TocTpours umcina Ha KOMIUIEKCHOM IJIOCKOCTH M TIEPEBECTH B TPUTOHOMETPUYECKYI0 M TMOKa3aTelbHyIo (opMmy
3anucy. BeInonHuTh yKa3aHHbIEe AEHCTBUS B IOKa3aTesbHOU (hopMme, pe3yinbTaThl IPECTaBUTh B aareOpandeckoi U B
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MoKa3aTesbHOU opme.

D ()% 2z, 322

I +223
3. Mambt unicna z; =—1—i, z, =2+3i

Berauciurs 3HaueHUs Gy HKITHNA:

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

Pe3ynbratsl npeacTaBuTh B anredpandeckoid popme.
4. OnpenesMTh ¥ TIOCTPOUTH Ha KOMIUIEKC HOM TUTOCKOCTH CEMEWCTBA JIMHUM, 3/ TaHHBIX yPaBHEHUSIM U

C :
1) |Z|: ng, 2) |Z|: CSln(arg Z).

5. Haiiru MO1ysb U apryMeHT pou3BoaHoM Gyskumn W= f(Z) B Touke 7 = Zp"

f(=A+4)e™, z5=1+i

6. Berunciurh UHTErpasibl:

1) Iﬂ, 20e L:{ |Z|=«/?_>, Rez>0 };

(L) Jz

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

7. BeaucIuTh, UCTIONB3Ysl MHTETpalbHYI0 ¢opmyry Komu:
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7L g 200 L:42) |z+1f=1;
Z2(Z+1)2
(L) 3) |z|=2.

OnepannoHHBIH MeTO]
1. Haifru m300pa>ke HUsI CIeAYIOTITUX (PyHKITHIA:

eat _ebl
1) f®)=cos™. 2) f=
2. Haiitu opurunaisl (GyHKIUHA 110 3a1aHHBIM U300 PayKeHMSIM :
1 2
D F(p)=—F— 2) F(p)=%-
(p+D7(p+3) (p™+H(p~+9)
3. Haifru pemenue 3anauu Komu onepaiuOHHBIM METOJIOM
1) 2x"+5x"'=2cost, x(0)=0, x'(0)=0.
2) x"+6x =17, x(0)=0, x'(0)=0.

3) x"—4dx'+ 3x=5¢¥, x(0)=0, x'(0)=0.

4. Peumrh ypaBHE HUSI, HCTIONB3YsI hopmyiy roamerns:

0, <1,
-2, 1<t<L2,
x"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, >3,

5. Haiiru peieHre CUCTEM OIepalIMOHHBIM METOOM:

1) x|:6x+2y X(O):—l, 2 x'=4x—5y X(O):3,
y'=2x+9y" y(0)=0. y'=x+2y  y0)=-1.
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TectupoBa | Bompocsr:
HUE — 1. JlaHpl KOMIUIEKCHBIE YHUCIIA
HC3ABUCHM | 7 =1+2i n z,=3i
BIiA - —
KOHTPOJTb (31€ech z; M z, - KOMIUIEKCHO COTIPSIKE HHBIC YHCJIA)
[{TOKO VY cTaHOBUTE COOTBETCTBHE
(PT5u JEHUCTBUE HAJI YHCJIAMH:
PT6) 1. 2z,+3z,
2. Zl . Z2
3. 722,
4. 5.2
“
5. (z)°
pe3ynabTaT JeUCTBUS HAJl YHCIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4, —6-3i
5. 6+3i

2. JlaHbI KOMIUICKC HbIC YHCIIa
iz
7, =2e*
Sr
o

Z,="Te °©

a) I'maBHoe 3HauU€ HHE apryMeHTa IPOM3BEICHU | * £y PABHO__

Z
0) ['maBHOE 3HAaU€ HUE apryMeHTa OTHOIICHHUS —- PaBHO
2

(OTBeTHI AaTh B Tpaaycax)
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3.YCcTaHOBUTE COOTBETCTBHE 3Ha4eHue Py HKIHKI
OyHKIWS 1. e(1+\/§-i)
1. 2exp 1+i5—7[] 2. e(i—3)
6 3. e(\3-i-1)
2. 2exp 1+i2—7[j 4. e(B-i)
3
5.
3. 2exp|1-iZ
P"%
4. 2exp 1+i£j
3
4.

Haiiru k0> puumenT pacTsikeHns M yroi oBOpoTa B TOUKE T = ]

npu oroGpaxenunn f () = Y +Inz

[Tpu BBONE 3HaUeHMs k

JIECATBIX.

3HaveHus yria NoBOpOTa BBOJUTH B rpaaycax

3HAUYEeHUs KOpHE 1 KBaAPaTHBIX OKPYTJISITh 10

Bsectn JABAa 4YHUCJIia
k=
o =

S.

Beraucurs MHTETpa J- (Rez+Jmz)dz

(L)

7, =0

COAMBAIOIIAA TOYKH u

z, =1+2i

(L)—

npsaMas JTUHWI
,The p >

Bsectn nBa uncia
X =

y:
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OTBeT NOJY4 UTh B BUIE KOMIUICKCHOro yucia X +1Yy

JpoO Hble 3HaYEHMS BBOAUTH B BUJIC HECOKPATUMOM Apo0OH
4/9,-7/2

6.
Beraucaurs uaTeTpat, ucnons3ysa Gopmyny Komn 1. —7/2
dz 2. -m
o 3. 7/2
|z+2i]=2 < +4 4. —rmil2
5 —1/2
KoHTYyp 00X01UTCsI B TOJT0KUTEJIbHOM HAIIPABJIC HUU.

7

Bribepure Bce (hyHKIIMH, KOTOPBIE MOTYT In¢?
CITY’)KWTh OpUT' MHAJIAMH

>
|

£ +5¢ Y

arctgt
cost

m o Qv

ctgt

s
S| S
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Y CTaHOBUTE COOTBETCTBHE OPUIMHAJIOB U 2 4 p
1300 paskeHuUi 1. F(p)= +—
p+t3 p +4
A f(t)= 2¢™ 4 4cos 2t 2 8
3t . 2 F(p) = + 2
B. f(t)=3e” +4sin 2t pt3 p -4
C. f(t)=2e"" +4sh2t 3. F(p)= 4  4p
_ 2
D. f(r)=4e> —4cht p=3 p°-4
3 8
4. F(p)= +—
p—3 p-+4
9.
Beibepure ycnoBHO cXOAALIMiCA pAl, HCHONb3Ys IPU3HAK © (_1)n+1 n2
Jleli6 nuna 1. —_—
n=1 (Bn+ 2)2
2. —
a1 ((m+D!
C T 3n+2
‘ n=1 3n+2

10.
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Paznoxurs GyHKIMIO f (X

MaxknopeHa.

1

(1+x)(x=2) P

1 1, 1,
1. X)=—X——X +—X +...
f(x) TR

1 1 3, 5,
2. =—F—x+=x"+—x +...
f(x) 5 4x 8x X

16
11 3, 5,
=——+—X—=X+—x'+
3. f(%) 2t .
1.
Nutepain (1;3) sABIIETCS MHTEPBAJIOM CXOAUMOCTH PSIOB o0
1 Zn(x—Z)"
n=1
) A\
5 Z(x 2)
n=1 n
0 _ n
3. Z(x 3)
n=l N
4 Z(x+1)”
n=1

12. YcTaHOBUTE COOTBETCTBHE
byHKIHUS

z

et

f(z)=—z2(1_z)2

CYIIIEC TBEHHO 0C00ast TOUKa

7=00
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(1+zj
In| —
@)=L z=0

2 .
7 (z+40)
[ z+14+4i :
f(z)=sin| ——— 2=-4]
7+4i
1
e :
(D)= z=i
(z"+D(z-D
z=1
z=4i
z=-i
13
1 ap= _l
OYHKIMO0 W = — pasioXKIII B OKPECTHOCTH TOUKH Zy=—I B CTETICHHON P11 a=__1
Z H=_
a, +a,(z+i)+a,(z+i)* +a,(z+i) +... as= 1
VYikakuTe Ko3PQUIUCHTHI Pa3JIoKESHUS ag; a5 Ay, a3
(mpoOHBIE OTBETHI BBOAUTE OOBIKHO BEHHOM HECOKPATUMOH Po0br0 0e3 MpodesioB, eciii Kod(hHiueHT
MHUMBIH, I — MEePBbIA MHOXUTE)
14.
16.Penmrs 3amauy Kol onepaluoHHbIM _ 2( _3 I _3
METO x(t)=—=le 7 —1)—-—=-¢
Ao Orser: 9 3
" v =3t ) €T.
x'+3x'=e 7, x(0)=0, x'(0)=-1

15.
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Bribepure cxonsmuiics psja, UCHIONb3ys NPU3HAK CPaBHE HUS . 0 1
. n=lvn-+ 2
X 1
2. Y
n:l \/Z A n + 2
® 1
3%
n=1(n"+3)-vn+2
2 1
4. >
n=1 3n+5

16.113 ypaBHenuit BbicIero nopsiaKa BEIOPaTh ypaBHEHHS, JOIYCKAOIINE MOHIKEHHE TOPSJIKA C TIOMOIIBIO 3aMEHbI

y'=p(y):y'=p'yp

"ot o =0

2. 2yy"=2yy'Iny=(y")’

3. y'4+2y+y=e’

4. y"sin® x =sin2x

5. o _ 1
y+25y—m

17. Yachoe pemenne y * HeoJHOPOHOTO JTMHEHHOTO
YpaBHEHUSA
y'-3y+2y=x-e*

AMeEET BUJI

A~ W O =
<
%
Il
5

S+
>
A
N
\9]
~
=
\O]




OueHovHbie IIpuMepbl THNOBLIX KOHTP 0JILHBIX 3aJaHHI
MepOoNnpuUsTHS

DK3aMeH
IIpumepsl 3a1aHuil Ha DK3aMeEH

DK3aMe HAIIHOHHLIN OmJer 1

Cemectp 3
1. Crenennble panbl. Teopema Abess. HaxoxeHue nHTEpBaia X0 UMOCTH CTEIIE HHOT'O pAa.
2. TlpeobpazoBanue Jlamiaca. OpuruHansl 1 w300 paxeHus. OCHOBHbIE CBOWCTBA ONEpallIOHHOTO METOa
Y 4
1. Peumts 3ampauy Komm y-—==4x", y)=1
X

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

2. PeumTsh ypaBHEHHE

1
n+5)In2n+5)
e 0] 9]’[

4.  Omnpenenaurb UHTEPBAJ CXOAUMOCTH (yHKIIMOHABLHOTO psiia Z(—l)n

ol 5 (x=2)"

o0
3. HUccnenoBaTh Ha CXOAMMOCTH YHCIIOBOM st Z D"
n=1

5. Pasnowurs B pax Jopana pymkmmo  f(z) =(z—3) e U

6. Bemucaurs In(— 3+i)2

7. Haiitn kod>(puIMEHT pacTsSKEHMS IUIOCKOCTH Z=X-+[y B Touke Z,=2i—3 mpu oroOpaxeHHH
f(@)=(Ti+2)In(2z)
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. . 2z+3i
8. Haitru yron nmoBopora miockocTd z = X + Iy B TO4Ke Z, =1 mpu orobpaxenuu f(z)= A

iz +
9. HM300pa3urk 007aCcTh, 3aJJaHHYI0 HE pABEHCTBAMU

|z—i|<3, |z+1}>1, 5x/6<argz<57z/4.

1z

e
10. BBMHCINTH MHTETPAI —dz

3
|z+2|=1,5 (Z + 7[)

11. Haiitu u3o6paske Hue 11 ()Y HK LU f()=t-ch3t-sin2t

Teopemdeckue BOIPOCHI U IOATOTOBKHU K DK3aMEHY

JAnddepennuansHble ypaBHEHUSA H CHCTEMbI

Kakwne o0bikHOBEeHHBIE Au((hepeHIATBHBIE YPaBHEHHUS TIEPBOTO TIOPSIKA HA3BIBAIOTCS YPABHEHHSAMH C Pa3AeiIEHHBIMU U C
pasnensromuMuc 1 iepeMeHabiMu? Kak orn pemarorcst?

Kakvie OOBIKHOBEHHbIC TU(PQEpPCHIMATBHbIE YPaBHEHUs TIEPBOTO TMOPSIKAa Ha3bIBAIOTCS OAHOpOaHbIMH? Kak oHH
periarorcs?

Kaxue oO0pikHOBEHHBIE MH(dhepeHITMATBFHBIC YPAaBHEHUS TIEPBOTO MOPSAKA HA3bIBAIOTCS TUHESHHBIMI? [lepeunciuTe METO b
pelieHust

Kak pemaercs ypasuenue beprynnu?

Kakne oObikHOBeHHBIE auddepeHIanbHble YpaBHEHHs IEPBOrO MOPsKAa HA3bIBAIOTCS YPAaBHEHMSIMH B  TIOJHBIX
muddepenmanax? Kak onu permarorcs?

Yrto Takoe 3amaya Komm asi OOBIKHOBEHHBIX AW(QepeHIHATPHBIX YpaBHEHHH BBICIINX NopsakoB? Korga ona mmeeT
€/IMHCTBEHHOE pelleHue?

[lepeunciute OCHOBHBIE THIBI OOBIKHOBEHHBIX AU(P(PEpPEHIMATBHBIX YPABHEHHMH BBICIIMX MOPSAKOB, JOITyCKAaOMINX
MIOHIKEHUE TTOPSIIKA.

Jlalite ompeneneHue IuHEHHOTO mUudQepeHIMaTbHbIE YPaBHEHUS N - TO TOpsyka. [lepeducinte OCHOBHBIE CBOWCTBA
YaCTHBIX PELICHU OAHOPOJHOTO ypaBHEHHUS.

Coopmynupyiite TeOpeMbl 0 BPOHCKUAHE.

Chopmynupyiite TeopeMy 0 CTPYKType OOIIEeTo PEIICHHS HEOJHOPOIHOTO JIMHEHHOTO ArddepeHImansHbIe ypaBHSHUS

B uwem coctour meton Jlarpamxka OTBICKAaHMS YAaCTHOTO pELIEHHS HEOAHOPOIHOIO JHHEWHOro anddepeHHanIbHbIe
ypaBHEHUsI?

Cxema mocTtpoeHusi GyHAaMEHTAILHOM CUCTEMBl PEIIEHHH OJHOPOAHOTO JHHEWHOTO IuddepeHianbHbie YpaBHEHUS C
MOCTOSIHHBIM M KO3 (pUIIMEeHTaMU
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[lepeunciute MeTOABI OTHICKAHWS YACTHBIX PELIEHHIl HEOJAHOPOJHOro JIMHEHHOro IuddepeHImaIbHbe ypaBHEHUS C
MOCTOSIHHBIM M KO3 () (purieH TaMu
Jlalite ompeznereHre HOPMAIBHOM CHCTeMbl OOBIKHOBEHHBIX JU(B(EepeHIHaTbHBIX YpaBHEHHH N-TO TOpsKa.
Chopmynupyiite 3agaay Komm st Tako# CUCTEMEL.
W3noxute METOIBI MCKIIOYEHHS M XapaK TEPUCTUYECKOT0 ypPAaBHEHHS OTHICKAHUS OOIIET0 PEHICHHS CUCTEMBI
JIMHEHHBIX OJJHOPOJHBIX YPAaBHEHMI C MOCTOSHHBIMM K03 (durmeHTam n.

YuciioBble 1 PyHKUMOHAIbHBIE psiabl. Psaabl @ypbe
INonsiTHE YMCIOBOTO psijia, €ro CyMMBL. HeoOXoiMBbI IPU3HAK CXOIUMOCTH.
CBoiicTBa CXOAIMIMXCS PAAOB.
CpaBHUTEN BHBIH MPU3HAK CXOAMMOCTU 3HAKOIOJIOKUTENIBHBIX PAIOB. JTaJIOHHbIE PSIIBL.
INpmzHak J'anambepa. [ Kakux BUIOB YHCIIOBBIX PSIOB OH 3 (deKTHBEH?
Panukanbueii npusHak Koy, /{14 Kakux BUAOB YKCJIOBBIX PSAJOB OH MPUMEHSCTCS?
WuTterpansbiii npuznak Komm-Makiiopena. B kakux ciydasix ero cieayer NpUMEHsITh?
IpuzHak JlefOHuUIAa cXOAMMOCTH 3HAKOYepenyomuxcs psaos. Kak npoBoauTcs OLleHKa CyMMBI M OCTaTKa Takoro psaa?
[onsiTre a0CcOIIOTHON U YCIOBHOM CXOIUMOCTH.

[NonsiTre (GYHKIMOHATBHOTO psia W o0yacTd ero cxoiammoctd. PaBHoMmepHas u abconrotHas cxoammocTs? CBoiicTBa
PaBHOMEPHO U a0COJIOTHO CXOISLIUXC S PSIOB.

INonsiTre ctenenHoTO psina. Teopema Abers.

MHuTepBan 1 paanyc CXOAUMOCTH CTENEHHOro psiaa. CrocoObl HaX 0k I€HUSI HHTEPBAJIOB CXOIMMOCTHL.

Psner Teitmopa u MakiopeHa it JaHHOH (QyHKIMH. Y CIOBHS pa3iokenus GyHKIuH B psg Teimopa. Cxema MOCTpOCHHS
psana Teiinopa (Maknopena).

Psnpt Makiiopena ansi HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKIWMH, HMHTEpPBAJIBl WX CXOAMMOCTA. Mcmonp30BaHME TOTOBBIX
pa3oXKeHUH JUIsl TIOJTydeHHs pa3iioKeHust B psaa Maknopena Ooiiee ci0XHbBIX GYHKIMA. [IpumeneHre cTeneHHBIX PSJIOB B
TPUOTMKEHHBIX BBIYUCICHUSIX.

[onsTre TpuronomeTpuueckoro psaa. opmynsl Dypbe At HaX0kAeHUS KO3QQuIpeHToB psiga (QyHKIMS MepruoaAnIecKas
Y 33J]aHHasl HA UHTEpBAJIe [—ﬂ:; TC] ).

Teopema Jlupuxiie 00 ycIoBusix paznokeHus QyHKIMK B psi Oypbe.

Dopmynsl Oypbe U1 YETHBIX U HEUETHBIX (DYHKIIMIA.

Dopmynsr Dypbe IS cirydast pa3IoKeHus QYHKIWH, 33JaHHOW B IPOM3BOIFHOM HHTEpBAJe [(1;1].
Paznoxenue B psinq @ypbe HenepruoarndecKuX (PpyHKIHHA.

KomiuiekcHble ynciaa u pyHknuu. Teopusi BEIYETOB
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ITonsiTHE KOMIUIEKCHOTO YHCJIa, €r0 ASHCTBUTEJILHOM 1 MHUMOM YacTH.

AnreOpanueckas ¢opMma 3anucH KOMIUIEKCHOro 4ucna. Kakue KOMITIEKCHBbIE YMCiia HA3bBAIOTCS PABHBIMHU, KOMIUIEKCHO -
COTPSKEHHBIMU?

Apudmetnueckue aefcTBUS HaJ KOMIUIEKCHBIMHU YMCJIaMU, 3alMCaHHBIMU B alreOpandeckoi ¢opme.

I'eometpryeckoe NpencTaBIEHUE KOMIUIEKCHOTO 4ucja, KOMIUIEKCHAs IUIOCKOCTh. MoIysb M apryMEHT KOMILIEKCHOIO
YyHcIa.

TpuHoHOMeTpHYECKass M TOKa3aTenbHass (oOpMa 3alucH KOMIUIEKCHBIX umcen. Ilepexonm m3 omHod (opmbl 3ammcu
KOMIUIEKCHOTO YUCIIa K IPYTOH.

Bo3Benenue B cTeneHb U U3BJIEUEHNE KOPHS U3 KOMIUIEKCHOro yucia. ®opmynsl Myaspa.

[NonsiTHE QYHKIMM KOMIUIEKCHOT O IepeMeHHoro. [lpenen u HenpepbIBHOCTH (DYHKIMHL.

INokazatenbHasi, JorapudMuueckKas, TJPUrOHOMeTpUUYecKue, TurepOoInueckie U 00paTHple TPUTOHOMETpUIEeCKUe (DyHKIMH
KOMIUIEKCHOT'O NIEPEMEHHOTO.

HAuddepenimpoBanne GyHKIME KOMIUIEKCHOTO nepeMeHHoro. Yciopus Komu-Pumana.

ComnpsiKeHHbIE TapMOHHYECKUE (PYHKIHH.

[lonsiTHe aHaMUTHYECKOW (YHKIMM KOMIUIEKCHOIO HEpeMEeHHOro B obOmaci. HeoOxonmumble M OCTATOYHBIE YCJIOBHS
AHATU THYHOC TH.

I'eomeTpryecKuii CMBICJI MOJYJIS M apTyMEHTa IPOU3BOIHON (PYHKIIMH KOMILIEKCHOTO TIEPEMEHHOTO.

IonsiTre HTerpana oT GyHKIMHA KOMIUIEKCHOTO MEPEMEHHOTO U €r0 OCHOBHBIE CBOWCTBA. BhIuKcieHne HHTErpaio .
Wnterpanshas Teopema Komm. Uuaterpanshas gpopmyna Komu u ee ciaeacsust.

YucnoBsle ¥ (PyHKIMOHAIBHBIE PSJIbI C KOMIUIEKC HBIMH WICHAMH.

Crenennble psapl. Teopema Abens. Psg Tetinopa. TeopeMa o pa3iiokeHUH aHATUTUYECKOH (pyHKImM B psij Teitnopa.

Psnpr Jlopana, ompenenenue. Teopema Jlopana o pa3noXeHHMHM aHAIUTHYECKOW (PyHKIMM B Kojble B psa. llonstue
AHATUTHYECKOTO MPOJIOIDKEHHUSI.

Oco0ble ToUkM U uX Kiaccupukanus. BeraeT QyHKIMM B M30IMpOBaHHONW 0c000il Touke. DOpMyIbI ISl BBMUCIICHUS
BBIUETOB.

OcHoBHasi TeOpeMa O BbIUETax.

[IprMeHeHre BBIYETOB K BBIUKCIICHUIO ONPEIENIEHHBIX UHTEIPAJIOB

OnepanoHHBI MeTON
Haiite ompenenenne mnpeoOpa3zoBanus Jlammaca. Kakas ¢(yHKImS MOXET CIyXuTh opuruHaiom? Yto Ha3bIBaetcs
n3obpakenrem ¢ynkuun no Jlammaccy?
3ammute Tabnuiy u3o0paxkeHnii Hanbosee YacTo UCIIOIb3YEeMbIX 3JIEMEHTAPHBIX (yHKIIUH.
Coopmynupyiite 1 3aNMIINATE CBOKCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTcst Ik HaX 0K ICHUS N300paKEeHHS TI0 OPUT MHAITY
1 Ha00opoT?
Cdhopmynupyiite u 3anummTe cBovictBa MuddepeHImpoBanns W300paKeHUS W OpUTHHANA. Kak OHM MCTIONB3YIOTCS LIS
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HAaXOKJICHUS U300PXKEHUS 110 OPUTHHATTY ¥ HA000pOT?
CohopMynmpyiite W 3anuimmuTe CBOHCTBA HWHTETPUPOBAHWS H300paKCHUS W OpUruHaia. Kak OHM HMCTIONB3YIOTCS JUIS
HaX 0K JICHUS U300PaKEHUS 110 OPUTHHATTY M HA000pOT?

Chopmynupyiite W 3armmimuTe CBONCTBA 3ama3/bIBaHUAS W CMEMIeHWs. Kak OHW WCTIONB3YIOTCS JUIS HAaXOXKJCHUS
M300paXEHUs TI0 OPUTHHATY W HA000pOT?

Jaiite monsitre cBeptku (yHKImil. Kak 3anmcrBaercs n3obpakenue cBepTkr? Kak MOXKHO HCTIONE30BaTh (POpMyITy CBEPTKH
JUTS. HAXOKJCHHUSI U300p@KEHUsI TT0 OPUTHHATTY U HA000pOT?

M3noxure cxeMy HaxOKJICHUS] YaCTHOT'O PEILIEHHS JIMHEHHBIX Au(epeHIIaTbHbIX YPAaBHEHNH ONepalMOHHBIM METOJOM.

M3noxute cxeMy HaxOXJICHUS YacTHOTO PEIICHMS CUCTEM JIMHEHHBIX Au(QepeHIHaIbHbIX ypaBHEHUH ONepaliOHHbIM
METOJIOM.

3armmuTe U nosicaute Gopmyity Jroamerns.
TonsTre Gyrkimii Xapucaiina (M -pynkuus) u Jupaxa (O -pyHkims).

5. MeTonuye ckue YKa3aHus 10 Npoueaype ole HUBAHM I

O1eHOYHbIE Mep ONPUATHS
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1.

KonrposbHast pabora

B cemectpe cTyAeHTHI BBIIOJHSIOT 5 KOHTPOJBHBIX paboT, coAep)kaHHe KOTOPBIX OXBATHIBAET BCE Pa3JIeibl
TCTIMIUIMHBL.  Kaxaomy cTyfeHTy BbimaeTcss cBOW BapuaHT. KoOHTponbHBIE paboThl TPOBOJSTCS B YaCH
NPAKTMYECKHUX 3aHATHH. 3a KaXIyl0 KOHTPOJIbHYIO pab0Ty MakCHMaJbHBIM Oajl onpesensercs B COOTBETCTBHE C
PEUTHHT -IITAHOM JVC LIATUTHHEL.

Kpurepun oneHku 3a5anus:

Bannbl 3a KOHTPOITBEHYIO pabOTy MOTYYAOTCSI YMHOKEHHEM MaKCUMATBHOTO Oaia, mpeayc MOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTUHI- IJIAHOM, HA JIOJIFO BEPHO BBITOJHEHHBIX 3a/IaHU.

N3

B cemectpe ctynenTs! BomonusioT 5 W3 mo BceM pazzaenam mporpamMMbl JUCLHUIDIMHBL Y KaKJI0ro CTyA€HTa B
rpynre cBoii Bapuant MJ13, HoMep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CITUCOYHOM COCTABE
T'PYIIIIBL

WJ13 pa3meliieHbI B 3J€KTPOHHOM KYpCe TI0 JIUC IUTUIHHE.

Permenune kaxx10oro 3a/1aHust TOJIKHO OBITH MOJIPOOHBIM, C BKITIOUEHHEM MPOMEKYTOUHBIX PacdETOB, PacC YK ICHHUH,
TOSICHEHHUI, C YKa3aHHEM KCII0JIb30BAHHBIX METOJIOB U (hopMyJI. 3aJJaHKe BBICHUIACTCS OTJEIBHBIM (paiiioM,
ykasbiBaeTcst U0, rpynma.
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Kpurepun oneHuBaHus
3agaHue cUUTAeTCs 3aUTCHHBIM, €CJIH BBINOJIHEHO 00JIee MOJIOBUHBI 3aJaHUI
Ecnu 3amanue He 3auteHO0, paboTa BO3BpAIACTCs CTyICHTY Ha TOPabOTKY.

CryneHTBl MOTYT MCTIPABJISATH HEBEPHO PELICHHBIE 3a/IaHUs U C1aBaTh HAa MOBTOPHYIO MpoBepKy. [IpenonaBatens
MOJXKET Y4eCTh UCIIPABICHUS ¥ TOOABUTH OAJUTBI K MPEABLTY UM

TectupoBaHUE — HE3aBUC UM BIH
koHTpoJb [JOKO

B cemectpe ctymeHTsl mpoxodsT nBa pyOexHsix TectupoBaHust (PTS u PT6) Bo Bpemst koH(epeHI-HEeaenn B
CepeIrHE M KOHIE TEKYIIEro ceMecTpa COorjacHo pacmucanuto. PyOexnoe tectupoBanue (PT) mpoBomurcs: B
KoMIIbIoTep HOM (hopme B on-line pexume. IlpomomxutensHoCcTh TecTpoBanusa — 90 MuHyT Oe3 mepepbiBa. OTCUET
BPEMEHU HAaYMHACTCS C MOMEHTAa BXoJa CTyldeHTa B TecT. MHCTpyKTax, NpenIiecTBYIOIUHI TeC THPOBAHUIO, HE
BXOJUT B yKa3aHHOe Bpemsl. CTyJeHT MOKET 3aKOHYMTh BhINOJIHEHUE TecTa 10 NCTeUeHHUs O TBEAEHHOTO BPEMEHH.
PT naueneHo Ha He3aBUCUMYIO OOBEKTUBHYIO OLICHKY 3HAHHWH, YMEHHH W BIIaJCHUH, MOJyUYEHHBIX CTYACHTAMHU 3a
OTIpeIeNICHHbI I POMEXYTOK O0YUEHHSI.

Kaxnapiii BapuanT Ouneta MOJIEIUPyeTCs] KOMIBIOTEPOM TI0 3aJIaHHBIM pa3zieiaM XUMHUU U coaepkuT 20 3amaHuil.
CtyneHTBl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIlIeHHs W TMOSCHEHWS MPOBOAST Ha Oymare. [lo oxoHwaHun
TeCTUPOBAHMS TPETIOAABATENI0 BBHIJACTCS MaTpuila OTBETOB M CyMMapHbli pedmdHr 3a TecT. OOcyxkjaeHHe
PE3YJIBTATOB TECTUPOBAHKS MPOBOIUTCS HA KOHCYJIBTALI K.

Kpurepun oueHKH 0HOTO 3aJaHUS

® 33 K@KJO0€ MPaBUWIBHO BBIIOJIHEHHOE 3a/IaHNE BHICTABIIETCS | TeCTOBBINM Oas;
3a HEeNPaBWJIBHO BBITIOJHEHHOE WJIM HEBBINOJIHEHHOE 3a/1aHue BhIcTaBisieTcs ) Oamios;
JUIS 33JJaHUi C BHIOOPOM HECKOJIBKMX IPAaBHIBHBIX OTBETOB, 33JaHUN HA COOTBETCTBME U YCTAHOBIICHU €
HOCJIE0BATEIbHOCTH TIPEIYCMOTPEHO YaCTUYHOE OLIEHUBAHHUE.
MakcuMabHBIN CyMMapHBIA TeCcTOBBINA Oai 3a kaxaoe PT coctaBnser 15 6amnos.
3a 2 negenu no PT cTyaeHTs! MOTYT O3HAKOMHTICS C JAEMOHCTPAIMOHHBIM BapUaHTOM Oujera, KOTOPBIA
pacmionaraercsi Ha cakite http://exam.tpuru B pasnmene «MeponpusTis», W MOXKET OBITh BBINONHEH KaXIbIM
CTyJICHTOM HEOTpaHWYEHHOE YHCIIO Pa3.
Hna cmyoenmos, ne npoweowux PT 6 nepuoo npoeedenus mecmuposanusi no YEaXrCUMeENbHOU NPULUHE,
npedycCMompena 803MONCHOCHb MeCMUPOBAHUS 8 PE3ePEHblll OeHb, KOMOPbILL HA3H a4aemcs cpasy nocie KoHgepeny-
Heoe.



http://exam.tpu.ru/
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Ilpu pesynomame pybexcrnozco mecmuposanus 6 6ann08 u meree, 00YUAIOUWUMCT NPEOOCMABILEMcs 8 Nepuoo
mexyujeti npoMedx’CYmoyHoU ammecmayul 803MONCHOCMb noemopHo npotimu PT @ pesepanbiil denb, co2naco8antblil
¢ biopo pacnucanuii TI1V.

Juddepe HupoBaHHbIH 3aueT

Juddepe HIMPOBaHHBI I 3a4€T OCYIIECTBISIETCS B COOTBETCTBHM ¢ [lonoke HUEM o MpoBeIEHUH TEKYLIETO
KOHTPOJISI ¥l TpoMeKyTou HoM arTectaimu TIIY (kak opraHW30BaHHAs MPOIIEypa HE MPOBOUTCS).
WToroBsiii 6amt onpeaenseTcss CyMMUPOBAaHHEM OalIoB 3a BCE OIe HOY HbIE MEPONPUATHS TEKYIIETO
ceMecTpa.




