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1. Poab qucuunimHbl «MaTtematuka 3» B (POPMHPOBAHNU KOMIIETEHIUH BHIMYCKHUKA:

e R —— CocTaBisiionye pe3yJbTaToB 0CBOEHHS (JleCKPUITOPDI
00pa3oBaTeabHOI Kon KOMIIeTeHIIHH)
C HaumenoBanue
NMPOrpamMMbl eMecTp | KOMIIETEeHIMH KOMITCTCHIIH R GO Ha
(IMCHHILTIHA, HMeHOBaHHUe
Koa unaukaropa MHIMKATOPA A0CTUKEHUSI Kon
npaktuka, F'HA)
Bunazgeer OIIBITOM HPUMEHEHHS
3aKOHOB  CCTCCTBCHHBIX ~HayK W
CrnocobeH OCyIIEeCTBISATh YK(V¥)-1.1B1 MaTEMaTUYECKUX METONOB M MOJAEEH
MOUCK, KPUTHYECKUI JUISL PELlCHHMs 3a/1ad TEOPETHIECKOro U
QHAJIU3 U CHHTE3 AHanuzupyer 3azady, HPHKJIAJHOTO XapakTepa
YK(Y)-]_ HUH(POPMALMH, TPUMEHATH I/I,YK(Y)-]_,]_ BBIJIENSAS e 0a30BbIe Vmeer pearsb 324K
CHCTEMHBIH NOAXOM ISt COCTABJIAIOLINE YK(VY)-1.1¥1 TEOPETUYECKOTO M HPHKIAJHOTO
PpELIeHHs IOCTABIEHHBIX Xapakrepa
3agad 3HaeT 3aKOHBI €CTECTBCHHBIX HAyK U
YK(V)-1.131 MaTeMaTHYeCKHe METO/IbI
TEOPETUYECKOrO XapaKkrepa
Briageer MaTeMaTHYECKHM aIlapaTom
KOMILIEKCHOTO ¥ ONEePaLiHOHHOTO
ucuucienus, tuddepeHunanbHEIMI
yPaBHEHHSMH U PSIAMH JUIs
MaremaTnka 3 3 OIIK(Y)-2.1B3 POBE/ICHUS TEOPETHIECKOrO
Cnoco0eH MPUMEHSTh IIpumenser
" 9 HCCIIeIOBaHUSI M MOJICIUPOBAHUS
COOTBETCTBYIOLIHIT MaTeMaTHYeCKHil anmapar
. - (U3MYECKNX ¥ XUMHYECKUX TIPOLIECCOB
(H3MKO-MaTEeMaTHYECKUI Uccien0BaHus QYHKIHIA, o
. U SIBJICHHUI, @ TaKKe, JULsl PELeHHs
anmapar, MeTo/Ibl aHaJu3a JIMHEHHOM anre6psbl,
npoeCCHOHAIBHBIX 33144
1 MOJZICITUPOBAHHS B 1 hepeHInanbHOro 1
YMeer pemats 0ObIKHOBEHHbIE
TEOPETUYECKUX U N.OTIK(Y)-2.1. MHTErpajJbHOTO HCUHCIIEHHUS,
OI1IK-2 1 epeHInanbHble YpaBHEHUS H UX
9KCIIEPUMEHTAIIbHBIX psinoB, udhepeHunanbHbIX
o CHCTEMBI, IPUMEHSTH AInapar
HCCIEJOBaHUSX TIPU YpaBHEHUI, TEOpUU OIIK(Y)-2.1¥2
N TapMOHHYECKOT0 U KOMILIEKCHOTO
peteHnn (bYHKIMI KOMILUIEKCHOTO
N aHaJIM3a IPH PELICHHN CTaHAAPTHBIX
npoheCCHOHATBHBIX [IEPEMEHHOT0 B HHXEHEPHOH sazau
3a1a4 JESITENbHOCTH

OIK(Y)-2.133

3HaeT OCHOBHBIE ONPE/IEIEHUs U
MOHATHS TeopHu U GepeHIHATBHBIX
YpaBHEHHH, PALOB, GYHKITHU
KOMIIJIEKCHOTO IEPEMEHHOI0 1
OIEPAIIMOHHOTO UCUHUCIICHUS

2. INToka3zaTeau U MeTOALI OLICHUBAHUSA

Ilnanupyemble pe3yIbTaThl 00YYEHHs MO JUCHHILINHE

Kon

HaumenoBanme

Koa unaukaropa
JOCTHKeHHS
KOHTPOJIHPYeMOii
KOMIeTeHIHH
(n1H ee yacTH)

HaunmenoBanue pasaea TMCHUIIIHHBI

(oueHOYHbIE
MepOoTNPUSITHS)

MeToabl OLIEHUBAHUSI




PIO1 Buageer 1. O6eIKHOBEHHEIE TU(hEepeHIHATbHbIE YPABHEHHISA Kontponbhas pabora
METOJIaMH PEIIeHNsI OOBIKHOBEHHBIX AU ((hepeHnnanIbHbIX [1EPBOTO TOPSKA nas.
ypaBHEHHH 1-TO 1 BBICIIETO MOPSAAKOB U CHCTEM 2. OBBIKHOBEHHBIE A (epeHIHaTbHbIC yPABHEHNS TectupoBanue —
1 GepeHmaNbHbIX YPaBHEHUH; BBICIIHX ITOPSTKOB H CUCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIiT
METOZ[aMH  HICCIICTIOBAHMS  CXOAMMOCTH  PAZOB, PasTOKCHUS | 1 yic(y)-1.1 b depeHIMaTbHbIX YpaBHEHHIT koHTposs [JOKO
(GyHKIMA B CTCNEHHBIE W TPUTOHOMETPUYECKHE  PSIIBI; 3. YncIoBbIE psijibl
MeToJaMu TuQQepeHIHaIbHOTO U HHTETPAIFHOTO HCYHCaeHns | M.OMK(Y)-2.1 4. OYHKIMOHATBHBIE PSIIBL.
byHKIMNA KOMITJIEKCHOT'O NIepEeMEHHOT0; OCHOBHBIMHU 5. Psiast Dypbe
NPWIOKEHUSIMH TEOPHUU BBIYETOB; METOJAMH OIEPal[HOHHOTO 7. Psisibl B KOMIUIEKCHOM 0GIACTH.
WCYMCIICHUSI PEIICHUsT OOBIKHOBEHHBIX JH(D(hepeHIHAIbHBIX 8. Teopns BBIUETOB ¥ €& PHIOKESHHS
YPaBHEHHH M MX CHCTEM 9. IIpeobpazosanne Jlammaca. OneparOHHBIA METOT

penienus nudhepeHINaTbLHBIX YpaBHEHUH

PO2 | Ymeer 1. O6rikHOBeHHEIE MU(hepeHIUaTbHbIE YPABHEHHUSA KonrposbHast pabora
OTpeNeNATh THI, HAXOOUTH OOIIee W 4YacTHOE pEIICHHe [IEPBOTO TOPSIKA nas.
muddepeHnaIbHbBIX  YpaBHEHHH W CHCTEM  JIMHEHHBIX 2. OGbIKHOBEHHBIE TU((EpeHINATBHBIC YPABHEHHS TectupoBaHue —
nmuddepeHmansHbIX ypaBHEHHI c MOCTOSTHHBIMHU BBICLLIMX [IOPSIIKOB H CHCTEMbI OOBIKHOBEHHBIX HE3aBHCUMBIH
Ko3(hpuIMeHTaMH; HCCIIEA0BaTh HAa CXOAUMOCTb UHCIIOBBIE I QepeHIHaTbHBIX yPaBHEHH I koHTposs [JOKO
PAIBI; HAXOMMTh MHTEPBAIBI CXOAMMOCTH CTENEHHBIX DPANOB; | 1 YK(V)-1.1 3. YucIIoBbIE psibl
pasnarath (yHkumu B psax Teimopa u ®ypbe; BBIIOIHATH 4. OYHKIHOHAIBHEIC PSIBL.
JeHCTBHSL ¢ KOMIUIGKCHBIMH — 4dciaMu  ©  (GyHKousmy; | M-OMK(Y)-2.1 5. Psiisl Dypbe
i epeHnInpoBaTh U UHTETPUPOBATh QYHKIIMU KOMILIEKCHOTO 7. Psisibl B KOMIUIEKCHOM 06IACTH.
MEpEeMEHHOT0; pasnarate (GpyHKuuu B psan JlopaHa; IpUMEHSTH 8. TeopHs BBIYCTOB H €& NPHIOKEHHS
TEOPHIO BBIYETOB [UIl HAXOX/ICHUS HHTETPAIOB; HAXOAWTH 9. IIpeo6pasosanue Jlaraca. OnepaLuOHHBIH METOX
n300pakeHHe 110 OPUTHHAITY M OPUTHHAI 110 N300paKEeHHIO; pewenns aupdepeHIHaIbHBIX ypaBHEHHIT
pemath 3amady Komm mis auddepeHInanbHbIX YpaBHEHUH U
CHCTEM C ITOMOIIBIO0 ONIEPALIMOHHOTO HCUHCIICHHS

P 3 | 3uaer 1. O6rikHOBeHHEIE MUGhepeHIHaATbHbIE YPABHEHHUSA KonrposbHast pabora
Kk1accudukanuo auddepeHuanbHbIX yPaBHEHUH, OCHOBHBIE [IEPBOTO TOPSIKA Has.
MeTonbl perieHus auddepeHInalbHbIX YpaBHEHUH TEepPBOTO U 2. O6bIKHOBeHHBIEC AH((EpPeHIHAIbHbIE YPABHCHHS TectupoBanue —
BBICIINX TOPSAKOB U cHCTeM A depeHIINaIbHBIX YPaBHEHUIH; BBICILIMX TIOPSIAKOB M CHCTEMbI OObIKHOBEHHBIX HE3aBHCUMBIH
OCHOBHBIC MOHATHA TEOPHH UHCIOBBIX M (YHKIHOHANBHBIX | 11 vi(y).1.1 TG QepeHIHaTEHBIX yPaBHEHH I koHTposs [JOKO
psanos; pangel  Teitmopa, Maxkinopena, @ypbe; MNOHATHA 3. YuciioBble psiibl
KOMIUIEKCHBIX 4HCell, OCHOBHBIX (DYHKLIUI KOMILIeKcHOro | HM.OIK(Y)-2.1 4. OyHKIHOHATBHBIE PSIBL.

MEPEeMEHHOTO W WX CBOHCTBa; naud¢epeHIupoBaHne U
UHTETPUpOBaHKWE (GYHKIMH  KOMIUIEKCHOTO  IIEPEMEHHOTO;
noHsATHsA pspa JlopaHa, OCOOBIX TO4YEK, BBIUETOB; IOHATHE
npeoOpa3oBanus Jlamnaca u ero OCHOBHBIE CBOHCTBA; OCHOBHBIC
MIPWIIOKEHUS OTIEPALIOHHOTO UCYHUCIICHHS

5. Psanp1 @ypoe

7. Psaapl B KOMIUIEKCHOM 00J1acTH.

8. Teopust BEIUETOB U €€ TMPUIIOKEHUS

9. IIpeobpazoBanue Jlamnaca. OnepauOHHBIA METO
peuieHus TudpepeHIraIbHbIX YPaBHEHUH




3. IlIkajga oneHuBaHUA

[Topsimok opraHW3aliyl OLIEHWBAHUS PE3YJIbTATOB OOyUYEHUS B YHHUBEPCHTETE PETIAMEHTUPYETCS OTACIbHBIM JIOKATHHBIM HOPMATHUBHBIM aKTOM —
«CucreMa OIICEHUBAHUS Pe3yIbTaTOB 00yueHHs B TOMCKOM monuTexHUYecKOM yHuBepcuTeTe (CrcremMa olleHUBaHUs)» (B JCUCTBYIOIICH pEeIaKIIum).
Hcnonb3yercss OalIbHO-PEUTUHTOBAsl CHCTEMa OICHUBAHUS pPe3yiabTaToB oOy4deHHs. MToroBas oleHka (TpaJulIMOHHAs W JIUTEpHAs) MO BUAAM
yueOHor pnestenpbHOCTH (M3ydenue nucuumuiiH, YWPC, HUPC, xypcoBoe mNpoeKTHpOBaHHE, MPAKTUKH) OMPEACISeTCS CYMMOH OallJIoB TIO
pe3ylbTaTaM TeKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluy (MTOroBasi peHTUHTOBas OIleHKa - Makcumym 100 6amioB).

Pacnpe;[eneHHe OCHOBHBIX W OOIIOJHUTCIBHBIX OaioB 3a OLCHOYHBIC MCPOIPHUATHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTalun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JUCHUITIIINHBI.

Pexomenayemas mkasa Jyisi OTJICIbHBIX OIEHOYHBIX MEPONPHUATHI BXOIHOTO U TEKYIIETO KOHTPOJIS

% BbINOJHEHUS
3a1aHUs

CooTBercTBHE
TPaJULHOHHON OLEHKe

OnpeneieHne OLEHKH

90%+100%

«OTINYHOY OTIMYHOE TOHUMAaHUE npeamMeTa, BCCCTOPOHHUE 3HAHMSA, OTJIMYHBIC YMCHUSA 1 BJIAICHUC ONIBITOM HpaKTH‘IeCKOﬁ JACATCIBHOCTH,

HE0OXO0IMMBIE PE3YNIbTAThI 00YUIeHHS C(HOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJMIECTBOM OAJIJIOB, OJIM3KUM K MAaKCUMAIbHOMY

70% - 89%

((XOpOHIO)) ﬂOCTaTO‘IHO MOJIHOC NOHMMAHHUEC MPEAMETA, XOPOLINE 3HAHW, YMCHHUS U OIIbIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH, HCOGXOHI/IMLIG PE3YyIbTAThI

06y‘{CHI/I5[ CCl)OpMI/IpOBaHBI, Ka4y€CTBO HH OAHOT'O M3 HUX HC OICHCHO MHUHHUMAJIbHBIM KOJIHYCCTBOM OajioB

55% - 69%

«Y 1OBIL.» HpI/IeMHCMOC IMOHUMAaHUE IPEAMETA, YIOBJICTBOPUTCIBbHBIC 3HAHWUA, YMCHHUA U OIIBIT HpaKTPI‘-IeCKOfI JOCATCIIBHOCTH, HCO6XOZ[I/IMI>IC pPE3YyIbTAThI

06yqu1/m C(l)OpMI/IpOBaHLI, Ka4eCTBO HEKOTOPBLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIUYCCTBOM OaiioB

0% - 54% «Heynosi.» Pe3ynbTarhl 00ydeHUsI HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHHIM
[Ixana nyst OLIEHOYHBIX MEPONPUITHI U U depeHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
c()opMHPOBAHHOCTH Baxa COOTBETC:I:BP[C Onpeseenue o
pe3yabTaToB TPAaAUIMOHHOU OLICHKE
00yueHHust
90% + 100% | 90 + 100 «OTnUIHO» OTin4HOE MOHMMAaHKE MPEMETa, BCECTOPOHHUE 3HAHUSI, OTJIMYHbIE YMEHHS U BJIQJCHUE OMBITOM IPAaKTUUECKOM e TeNbHOCTH,
HEO0OXOAMMBIE PE3YNIbTaThl 00y4eHHs CPOPMHUPOBAHBI, UX KAYECTBO OLIEHEHO KOJMYECTBOM 0AJUIOB, OJM3KHM K MAKCUMaJIbHOMY
70% + 89% 70 +89 «Xopomo» JlocTaTo4YHO MOJIHOE TOHMMAaHHKE MPEMETa, XOPOLINE 3HAaHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIHHOCTH, HEOOX0IMMBbIE
pe3ynbTaThl 00y4eHHst COPMUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OLEHEHO MUHMMAJIEHBIM KOJIMYECTBOM 0aJlJIOB
55% + 69% 55 + 69 «Y TOBJL» [TpuemiieMoe MoHUMaHKE MPEAMETA, YIOBICTBOPUTEILHBIC 3HAHUS, YMEHHUS 1 OTBIT MPAKTUICCKON e TEIILHOCTH, HEOOXOTUMBIC
pe3yJbTaTsl 00y4eHus cOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MHUHUMAJIBHBIM KOJIMYECTBOM 0aJlIoB
55% + 100% | 55+ 100 «3a4TCHO» PesynbTarhl 00y4eHUS] COOTBETCTBYIOT MUHUMAJIBHO JOCTATOYHBIM TPEOOBAHMAM
0% + 54% 0+54 «HeynoBi.»/ Pe3ynbTarhl 00ydeHUs: HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOYHBIM TPEOOBAHMIM

«He 3auTeHo»




4. TlepeyeHb TUNMOBBIX 3aaHUI

OneHovHbIE IIpumepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MepOonpUSTHS
1. KonTtponbHas
pabora
BapuaHT Ne 1

KoHTponbHas paboTa no teme «AuddepeHumanbHble ypaBHeHUA 1 —ro nopagKa»
1. Onpeaenutb TMN N HaUTK 06 Me peLleHUA JaHHbIX YPAaBHEHWIA:

1. (y+ylInx)dx— (x—xy)dy =0.

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

2. HaiiTi yacTHbIe pelleHusi YypaBHEHHUI:

4, xy’—y=xtg(%j, yO =1.

5. eYax=(2y-xe¥)dy, y(-1) =0.

KoHTponbHana paboTa no teme «AuddepeHumanbHble ypaBHEHUA BbiCLero nopagKka u cuctemol A1y»

) Onpeaenutb TMN N HaTK 06 Me peLLeHUA JaHHbIX YPaBHEHWUIA:

1) y'=y+x




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

X

e

2) y'-2y'+y=—5

X2

I1) Pemurs 3axauy Komu:

1) yy'+(y)*=0. yO=1y@®)=L

y'—y'=e*+2x. y(0)=1 y'(0)=1.

dt x(0) = 1; y(0) = —1.
X

Yuciaosble 1 QYHKIUMOHAJIbHBbIC PAIbI

I/ICCHGI[OBaTI: Ha CXOOIUMOCTD PAAbIL:

o © 2 © nl |
13 1 2 (n +1g | 3.zn.(n+l).,
in+1-cos?na i (n+2)°3" o (2n)!
o0 _ n o0 _ n.4
4.2[ n-1 j B AL
n=1 3n+2 n=1 N~ + 5
Haiitu nHTEpBaNI CXOIUMOCTH psiJia, UCCIIENOBATh PsJl HA KOHIIAX HHTEpBaJIa:
z (0.1)"x?" z 3" (n+3)°
py 5 O y 3303
n=1 n n=1 (X+5)

Paznoxwuts B psia Teiinopa, B OKPECTHOCTH TOUKH Xo, GhyHKIHI0 F(X):




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

1) y=Inx, xg=1. 2) y=x2-sin5x, Xp =0

3)

VI.

VII.

VI

- 1+ x—12x2

Kontpoabsnast padora Ne3 no teMe « DyHKIHH KOMILTIEKCHOT0 IIePeMEHHOI0»
BAPHUAHT Nel

a) HaiiTi Bce 3HAYCHUS KOPHS: Y-2. Pe3ynbraT BBIUHCICHUI TPECTABUTE B alreOpamdeckoi hopme.

6) Ilpencrasuts B anrebpamieckoii hopme: (—1—i)* .

o : 2
a) Haiitu ko3 pULUEHT pacTsHKEHUS ¥ YTOll IOBOPOTa B Touke Zy =1—1 npu otobpaxkennn o = Z

0) IIpoBepuTh QPyHKIHIO HA AHATUTHYHOCTD: () = (Z*)2 7.

Haiitn ananutnueckyto dynkumio f(z) =U +1V no ussectHoit neiictButensHoi yactu u 3Havennto f(Z;):
U(x,y)=x>=3xy% f(i)=-i.
Boruncauts nnterpan: |22 1M zdz, rae L - otpesok mpsmoii ot Touxu z, = 0, 1o Touxku Z, =1—2i.

L
e L:|z-2i[=1.

dz
Beruucnuts nHTErpa: I 3
LZ

(z-2i)?’

Konmponvnas paooma Ne3 no meme «Komnnexcuwie paovt. Boruemor»




O1eHOYHbIe

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

MEpONPUSITHS

BAPHUAHT Nel

YA
(z-1)(z% +2z-3)
©  cos(in) R (z+i+1)"

2. HaiiTi ¥ OCTPOUTE 00JIACTH CXOAMMOCTH PSA: 2 ;

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

1. Pasnoxwurs QyHKIUIO f ( YA ) = B psin JIopana ¢ ueHTpom B Z() = 1 & konbue | z-1 |> 4.

3. Brruncoute CJICAYIOINEC UHTCTPAJIbIL:

zdz Iexp(l/z)+1 © coszxdx
B

dz

A) § 7 2 B
224 €" + e’ |2]=2 z o X% +4x+5

KonTponbnas padora Ne3 mo Teme «OnepanuoHHOe HCUHCICHHE.)
BAPUAHT Nel

1. Pemmts muddepennuansHoe ypapaenne X' +3X = e , €cIH X(O) =0.
2.  C nomorusio popmysbl [roamenst HAATH pellieHHe YpaBHEHHsI
x"'=arctgt,
YIOBIIETBOPSIONIEE HAYANBHBIM YCIOBHSM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. P i x(0)=y(0)=0.
€LIUTh CUCTEMY YPaBHEHUMU VX -y :%tz ( ) y( )




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

Nas.

IlpuMmep BapHaHTa MHANBUAYAJILHBIX 3aJaHUM.




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

JuddepeHunantHele YpaBHEHWA W CHETEMBI

1. Haiirn ofiie peliesns YpaBHeHHI NepBoro mopiajika

Y 1
y-2o_-
)y z  sin(y/z)
2) o +ycosz = cosz.
3 y+y=zJy.

-z d-.
0 € ciy_l_ -.I)

ES costy .
5) (3z° 4 6ay?) dr + (6x?y + 47) dy = 0.
6) 24t +dy—z)y' =L

=1.

2. HafiTn uacTHEIe pelueHus ¥pasHeHI
1) Vi + Lde =z ydy, y(1) =0
N (r—y)de +(x+y)dy =10, y(l)=1.
3) oy — 2y =2t y(l)=10.
4) ' dey=(14+z)e™ o, y(0) = 1.
3. Haitrn pewtenns ypasHeHuil BrCLero Nopaika
; (0) =0
1) 2oy =o't — 1. 9 o = g e ?s"._ "
) y'y' =y V=Y =1
3) ¢ cos’x = 1. Ny +9 =cosz.
5) g+ o 2o’ 6) "+ + -* + !
Wy cos’ ¢ yraTy=Ere e
Ny +2 +y =122 -10) ™. &) o =3y = 2sindz — cos 3z

0) " —dy" 4+ 5y — 2y = (16 = 122)e%. 10) 4™ + 3" + 29 =1 -2

)2y 4oy +y =10, 12) 2% 4" — 6y = 12Inz.

13) &+ 2 + 5z = —8¢ ' sin2, w(0) =2, z(0) =6
14} & — 62 + 25z = Osindd — 2 cos 4L, z(0) =2, &(0)= -2

4. HaliTn peienus NuHelHEX CHCTEM

]i:=[51'+5y z(0) =0

1) &= —8z+dy
|g=—-c+2y " 90]=1

= 3r —dy ?)
3) ¢ =5r—1y 4)]i:=['}1'+4y+2!
Tli=2+y |p=—ac+10y-1"




OneHovHbIE IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI
MEpONPUSITHS

YuciaoBble H QYHKIIHOHAJILHLIE PAALI
1. I/ICCHGI[OBaTB Ha CXOAUMOCTDH 3HAKOIIOJOKUTCIIbHBIC p}II[I:II

®  (2n-1)2 © 3
Y nzl(sn2 +1)-Jn ? Eltg J2n+7

o 5 (r)
Z 4) El e

2. UccnenoBaTh Ha CXOUMOCTH 3HAKOUEPETYIOIUECS PSI/IbI:

\/5n +3n

1) Z( 2

2) Z( 1)"

ne~2
3) Z( LB

4) Z( 1)"In 2“( j




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

3. Hantu MHTepBajJjlbl CXOIOMMOCTIM CTEIIEHHEIX PAIO0OB:

o 3f
DY
n=1

n+2 e
x—8)" 2 —1)"n22nyn
) (x-8) )ngl( )

4. Paznoxuts B pan Teiinopa 1o crenensm (X — XO) byHKIMuU:

1 -2x
1) y=———— Xg=-2 2) y=(1+x)e ™", x;=0
X2 +Ax+7 0 0
arctgx® 3
3) y:S—3 Xo =0, 4) y=In(x+2)" xg=1
X

5. Hcnonb3ys pas3nokeHHe MOIBIHTETPAIbHON (YHKIMM B CTETIEHHOW psJ, BBIYMCIUTD HHTErPANIBI C
ToyHOCTRIO HE MeHee 0,01:

s 1
1) [v1-x%dx 2) [sinx®dx
0 0

KomnuiekcHble yncaa u GyHKIUH

1. lanbl uncna Zq = —2\/§ + 2I, Zp=2- 6.

BreimonHuTh AelicTBUs B anredpandeckoii popme:
il
1) 3z +52,, 2) z;-17,, 3) —.
)
2. Jlausl uncna Zg = 3\/§+3i, Z, =-1+4i, 73=2-4i.

ITocTpouTh uKMcina Ha KOMIUIEKCHON TIOCKOCTH U MEPEBECTH B TPUTOHOMETPUYECKYIO M MOKa3aTeNbHYIO0 (HopMy
3anucy. BRINOTHUTE yKa3aHHbIE IEHCTBUS B NTOKa3aTeNbHON (hopMe, pe3yabTaThl IPEACTABUTh B alreOpandecKou
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U B TIOKa3aTeNbHOU (opMe.

1) ()% 2 §n, 3 22

Zy + 13
3. Maubl uncna 2y = —1—-1, 2z, =2+3i.

Bbruucnnte 3HaueHUs QyHKIUI:

1) Inz;, 2)e"2, 3) cosz,.

PesynpTathl npencTaBuTh B anredbpanyeckon popme.
4. OnpenenuTh U TOCTPOUTH Ha KOMIUICKCHOM TJIOCKOCTH CeMENCTBA JIMHUM, 3a1aHHBIX YPaBHCHUSIMHU:

C :
1) |Z|:ng’ 2) |z|=Csin(arg z).

5. Haiitu Momynb u aprymeHT npousBoaHou ¢pyukmuu W = f (Z) B TOYKE Z = Z:
— o\ 4z - .
f(2)=([1+41)e ", Zg=1+i
6. BeIuMCIUTh HHTETpaIBL:

dz
1) | =, e0e L: |Z|=\/§, Rez>0 };
({)\E { }

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

7. BBIMUCTNTB, UCTIONIB3YSl MHTETpAIbHYIO (hopmyry Komru:




OneHovHbIE IIpuMepbl THHOBBIX KOHTPOILHBIX 32/1aHUI

MeponpHusTHS
1) |z|=0,5;

22—2

| 5—=dz, 20e L:42)|z+1|=1;
22(z+1)2

(L) 3) |z]=2.

OnepanuoHHbIH METOA
1. Haiitn n3o0pakeHus cienyronux GyHKITAN:

el _ ebt
1) f(t)=cos. 2) 1) =—
2. Haiitn opuruHaisl GyHKIMNA 1O 3aJJaHHBIM H300pasKEeHHSIM:
1 p?
DFEP)z—mF—  JFP=F—m———
(P+D*(p+3) (p® +4)(p* +9)
3. Haiitu pemenue 3anaun Ko onepanuoHHBIM METOI0M:
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. Pemuth ypaBHEHUS, UCNIONB3YA hopmyny roamers:
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 onepanuoHHBIM METOIOM:

1 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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MEpPONpPHATHS
TectupoBanue — | Bonpocsr:
HE3aBUCUMBIN 1. /IaHBI KOMIUICKCHBIC YHCIIa
koHTpousib [{OKO 2,=1+2in z,=3i
(PT5 u PT6)

(3mech Z, M Z, - KOMIUIEKCHO CONPSKEHHBIE YUCIIA)

Y CcTaHOBUTE COOTBETCTBHE
JICVICTBUE HAJ YUCIIAMU:

1. 2z,+3z,
-1,
7,7,
5.2
Zl
(2.)°
pe3yJIbTaT ACMCTBHS HAJ YUCIaMHU
3i-6
4i-3
2-5i
—6-3i
6-+3i

A

abrwhE

2. J1aHBI KOMITJIEKCHBIC YHCIIa
iz
—2p 4

z, =2e
57

—i
z,=7e ¢
a) [maBHOE 3Ha4YeHME apryMeHTa IPOM3BENCHUS Z1 * Z9p PABHO

z
0) I'maBHOE 3HaueHKE apryMEHTa OTHOIIEHHSI —- PABHO
Z2
(OtBeThI 1aTh B rpasycax)
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3HauYCHHUE QYHKIIUU
1. e(++/3-i)
2. e(i—3)
3. e(y/3-i-1)
4
5

3.YCTaHOBUTE COOTBETCTBUE
DyHKIUSA

1. 2exp 1+i5—7rJ
6
2. 2exp 1+i2?ﬂj e(+/3-1)

3. 2exp 1—i£j

4. 2exp 1+i£j
3

4.

Haiiti K0>()(UIHEHT paCTsKEHHS M YTOll IOBOPOTa B Touke Zg = |

BBectu nBa 4n(
k =
o=

nipu otobpakenmu | (2) = z* +1nz

IIpu BBOZIE 3HAYCHIA K 3HAYEHUsI KOPHEW KBAaJPATHBIX OKPYIJIATH 10

ECATBIX.
3HavYeHMs yria MoBOPOTa BBOAUTH B Ipaycax

S.
BBectu nBa 4n(
BEIYMCINTE UHTETpA I (Rez+JImz)dz (L)- X =
(L) IpsiMast JTUHUSA, y=
, Te

2,=0 z,=1+2i
COAMHAIOIIAA TOYKH u
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OTBET NONY4YHTh B BUE KoMIuiekcHoro unuciaa X +1Y

JlpoOHBIe 3HAYCHUST BBOJUTH B BHJIE€ HECOKPATUMOMN APOOH

419,-712

6.

Boeraucnuts uaTerpan, ucnoiasdys Gopmyny Kormm

§ dz

7
2+2il=2 27t 4

KoHTyp 00X0UTCS B MOJIOKUTEILHOM HalIPABJICHHUH.

g s wdheE

- l2
-
ml?2
—il2
-1/2

7

Bri6epute Bce GyHKIIMM, KOTOPHIE MOTYT Int
CIIYKUTb OpUTUHAJIaMU A I

m O O
o))
-
(@]
—
«Q
—

u
|
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YcTaHOBHTE COOTBETCTBUE OPHUTHHAIOB U 2 4p
1300paXkeHui 1. F(p)= +—
p+3 p +4
A f(t)=2e"% +4cos2t 2 8
__n_3t : 2. F(p) = + 2
B. f(t)=3e™ +4sin2t p+3 p°-4
c. f(t)=2e" +4sh2t 4 4
“ at 3 R =737 2p
D. f(t)=4e> —4ch2t pP-5 p°-4
3 8
4. F(p)= +—
p-3 p°+4
9.
BbiOepute  YCIIOBHO — CXOMASAIIMHCS —PSJ, HCIOJIB3ysS IPU3HAK © (_1)n+1 .n2
Jleit6Hnna 1. -~
n=1 (3n+ 2)2
00 n+1
2.y (-1 n
n=1 (n +1)|
3 00 ( 1)n+1 n
' n=1 3n+2
4 00 (_1)n+1
' n=1 3n+2

10.
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Paznoxute QyHKIIIO

M 32wy
aKJIOpeHa. 213 16
11
3 f()=—S+2x-—x"+—=x"+
2 4 8
11.
Nurepsan (1;3) sBisieTcss HHTEPBAIIOM CXOAUMOCTH PSIOB o0
1. > n(x-2)"
n=1
2 (x—2)"
n=1 N
00 X—3 n
n=1 N
o0
4. > (x+1)"
n=1

12.YcTaHOBUTE COOTBETCTBHE
dhyHKIIHSA

z

e

M=z y

CYIIIECTBEHHO 0co0ast TOUKa
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(1+z)
In| =——
f(z2)=— 22 2=0

2°(z+ 4i)
. (z+1+4i :
f(z)=sin| ~12T 7 7=-4i
z+41
1
e -1
f(z)=— z=i
(z°+1)(z-1)
z=1
z=4i
z=-i
13
1 ag= i
Oynuxio W = — pasiioxuii B OKPECTHOCTH TOUKH Zg = —i B CTETICHHOM Psil a=_1
Z a,= _—i_
a,+a(z+i)+a,(z+i) +a,(z+i)°+... 8= -1
Vxkaxnte k03D HUITMESHTHI Pa3IOKESHUS do; a1; az; a3
(mpoOHBIE OTBETHI BBOANUTE OOBIKHOBEHHOH HECOKpATUMOH JIPpoOBI0 O3 MpoOetoB, ecin KO3 PHUIUSHT
MHUMBIH, | — IIEPBBI MHOKHUTEID)
14,
16.Pemmts 3anaay Komm oneparuoHHbm 2 ( _3t t 3t
veTo Xt)y==(e -1)-=-e
JOM . 9 3
e st ' Otger:
X"+3x'=e" 7, x(0)=0, x'(0)=-1

15.
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Bri6epute cxonsiuiics psj, UCIONb3ys MPU3HAK CPABHEHUS

1. !
n:]_ n+2
o0
1
2. > ——
n=13/n-v/n+2
3. 3 !
' n=1(n2+3)-«/n+2
. L
n:13n+5

16.13 ypaBrenwuii BriCIIEro nops/ika BLIOPATh ypaBHEHNs, T0MYCKAIOIINE TTOHUKEHHE MOPSIKA C TOMOIIBIO 3aMEHBI

y'=p(y).y'=p',-p

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

2. 2yy"-2yy'Iny =(y)*
3. y'+2y+y=e"
4. y"sin* x =sin2x

5,

"+ 25y =
y y sin®5x

17. Yacrhoe pemerue y * HEOJITHOPOJIHOTO JINHEWHOTO
ypaBHEHUS
y"'-3y'+2y = x-e*

HMCECT BHU]

e

y*=(Ax+B)-eX-x?
y*=(Ax+B)-e*-x
y*=(Ax+B)-e2X . x
y* = Ax-e*
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Huddepenunpona
HHBIH 3a4eT [Tpumepsl 3ananuii Ha nudd.3auer (dK3aMeH)

3auveTHblil (JK3aMeHAIIMOHHBIN) Oumier 1

Cemectp 3
Crenennsie psaasl. Teopema AGens.HaxoxaeHrne nHTepBaga CXOIUMOCTH CTETICHHOTO PsJia.
2. TIpeobpaszoBanue Jlamaca. OpuruHainsl 1 n300paxeHusi. OCHOBHbBIE CBOMCTBA ONEPALIMOHHOTO METO/Ia

=

1. Pemuts 3amauy Komm y'—l =4x%, y() =1
X
@A+ x°)y"+y'=0

2. Pewuts ypaBHEHHE

s 1
3. Hccnenosath Ha CXOMMMOCTh YHCIIOBOH PsiL > (-1)"

= (2n+5)In(2n+5)
0 9”
n
4. OmnpenenuTs UHTEPBAT CXOAUMOCTH (PYHKIIMOHAIBHOTO Psijia Z (-1 —5n ( 2)n :
n=1 X

5. Pasnoxuts B psig Jopana dynxumo  1(2) = (z— 3)2 eV -

6. Brrumciurs In(—\/§+ i)2

7. Haiftn xo>p@uuuenT pacTspkeHus INIOCKOCTH Z = X+1y B Touke Z, =2i—3 npu orobpaxeHnn

f(2)=(7i+2)In(22)
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. _ i _ 27 +3i
8. Haiitu yron noBopota miockoctd Z = X+ 1y B touke Zg =1 npu orobpaxennn f(z)= e
1Z +

9. M3o6pa3uth 00J1aCcTh, 32IaHHYI0 HEPABEHCTBAMU
|z-1|<3, |z+1]>1, 5x/6<argz<bxz/4.

1Z

€
10. Beraucnuthk HHTETpAI m —SdZ
|z+2|=1,5 (Z + 72-)

11. Haittn nzo6paxenne 1 QyHKIUK f()=t-ch3t-sin2t

TeopeTnyeckre BOOPOCHI I OATOTOBKH K audd.3adeTy (DK3aMEHY)

JAuddepennuaibHble ypABHEHHUS M CHCTEMbI

Kakue oOpikHOBEeHHBIE mu((dEepeHINaNbHbIE YpPaBHEHHS II€PBOTO TOPSIKAa HA3BIBAIOTCA ypPAaBHEHUSIMH C
pa3nenéHHBIMU U C pa3AeTSIoMMUcs nepeMeHHpIMU? Kak oHM permaroTces?

Kakue oOpikHOBeHHBIE Mu(hEpeHIInaNbHbIe ypaBHEHHU IMEPBOTO MOPSAAKA HA3BIBAIOTCS OXHOpOAHBIMH? Kak oHuM
permaroTcs?

Kakue oObIKHOBEHHBIC TU(QEpEeHIIUAIBLHBIC YPaBHCHHS TIEPBOTO MOPsIKa Ha3biBatoTCs JinHelHHbIMU? [lepeunciure
METOJIbI PEILICHUS

Kaxk pemraercs ypasaenue bepaymm?

Kaxmne oOpikHOBeHHBIE anudepeHranbHple ypaBHEHHS MEPBOTO TMOPAIKAa HA3bIBAIOTCS YPABHEHUSMH B TIOJTHBIX
nuddepennnanax? Kak onu perarorcs?

UYro Takoe 3amavya Komm 1yt 0ObIKHOBEHHBIX Ju((DepeHIMaNbHBIX YpaBHEHUH BhICIIUX MopsiikoB? Korma ona umeer
SIMHCTBEHHOE pelieHne?

[lepeuncnure OCHOBHBIC THUIBI OOBIKHOBCHHBIX MU((EPECHIMANTBHBIX YPaBHEHUH BBICIIUX MOPSIKOB, JOMYCKAOIINX
MTOHIKEHUE TTOPSIKA.

[aiite onpenencHue TMHEHHOTO AU(QEpeHIINATBLHBIC YPaBHEHHS N - TO Topsiaka. [lepeuncnure OCHOBHBIE CBOHCTBA
YAaCTHBIX PEHICHHUIA OJTHOPOTHOTO YPaBHEHUSI.

CdopmynmupyiiTe TEOPEMBI O BPOHCKHAHE.

ChopmynupyiiTe TeOpeMy O CTPYKTYpe OOIIEro pelieHus HEOJHOPOIHOr0 JHHEHHOro aud@depeHnnanbHbIe
ypaBHEHUS

B dem cocrout meron Jlarpanka OTBICKaHUS YACTHOTO PEIICHUS HEOJAHOPOIHOTO JUHEWHOTO TuddepeHIInaIbHEIC
yYpaBHEHH:A?

Cxema noctpoeHus GyHIaMEHTaIbHONW CUCTEMBI PEIICHHA OJHOPOAHOTO JHHEeHHOTO nuddepeHnaIbHbIle ypaBHEHHS
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C TMIOCTOSTHHBIMU K03 UITMEHTaMH
[epeuncinre METOBI OTBHICKAHUS YACTHBIX PEHICHUH HEOJHOPOJHOTO JIMHEHHOTO UG depeHINaNbHbIC YPABHEHHS C
MMOCTOSTHHBIMHU KO3 (pHUIIHEeHTaMH
Jaiite ompenencHHe HOPMAIBHOW CUCTEMBI OOBIKHOBCHHBIX AM(QEepeHIMATBHBIX YPaBHCHUH nN-TO MOPSIKA.
Chopmynupyiite 3agaqy Komru st TaKOH CHCTEMBI.
WznoxxnuTe MeTONMbl WCKIIOYEHHS M XapaKTePUCTUYECKOTO YPaBHEHHS OTHICKaHHS OOIIEro pemeHus
CHCTEMBI IMHEWHBIX OJIHOPOHBIX YPABHEHHH C TOCTOSTHHBIMU KOA(PQHUIIMECHTAMU.

YucnoBbie U PyHKIHOHAJIBbHBIE pAAbL. Paabl dypbe
[onsTHE YKMCTOBOTO psifa, ero cyMMbl. HeoOXoauMBbIi TPU3HAK CXOAMMOCTH.
CBoiicTBa CXOASIIMXCS PSIIOB.
CpaBHUTENBHBIA MPU3HAK CXOJUMOCTH 3HAKOMOIOKUTEIBHBIX PSI0B. DTAIOHHBIE PSABI.
[Tpuznak ['anam6epa. {7151 KaKMX BUJOB YHUCIOBBIX PSIIOB OH 3P PEKTUBEH?
Panukansseril npusHak Komm. [[71s kakux BUIOB YMCIOBBIX PSAOB OH MPUMEHSAETCS?
WnTerpanphelii npusHak Kommu-MaknopeHna. B kakux citydasix ero cienyer IpUMeEHsTh?
[Tpu3Hak JleiibHMIIa cXOMMMOCTH 3HaKOUEpeayIOmUXCs psinoB. Kak mpoBoauTcs OleHKa CyMMBI M OCTaTKa TaKOTO
psna? [lorsTre abCOMOTHOM U YCTIOBHOM CXOIMMOCTH.
[oHsTHE PYHKIIMOHAILHOTO psijia B 00JIACTH €r0 CXOAMMOCTH. PaBHOMepHas u abcoioTHast cxoquMocTh? CBOHCTBA
PaBHOMEPHO M a0COJIFOTHO CXOJISIIUXCS PSIOB.
[Tonsitne crenenHoro psaa. Teopema AGerns.
WnTtepBan u paguyc cXOAUMOCTH CTENEHHOTo psiaa. CnocoObl HAX0XKIEHHS HHTEPBAJIOB CXOIUMOCTH.
Psagpr Teinopa m Maknopena i gaHHOW (yHKUMH. YCIIOBHs pasnokeHus QyHKuuu B psg Teitmopa. Cxema
noctpoenus psaaa Teiinopa (MakinopeHa).
Psapr MaknopeHna A1 HEKOTOPBIX 3JIEMEHTapHBIX (YHKUMI, HHTEPBAJIBI UX CXOAMMOCTHU. MCIoIb30BaHUE TOTOBBIX
pas3NoXKeHUH A MONMy4YeHHsl pasiokeHus B psx Makiopena Oonee clnoxHbIX (yHKuuid. [IpuMeHeHne cTEmeHHBIX
PAA0B B IPUOIMKEHHBIX BBIYHCICHUAX.
[lonste TpuroHoMmeTrpuueckoro psga. Popmynsl Dypbe ans HaxoxzaeHHs KodpduuueHtoB psaa (PyHKOHS

MEPUOTUYUECKas U 3aaHHast Ha HHTEpBae [—TE; 7I] ).

Teopema /lupuxie o0 ycioBusax paznoxeHus GyHKuuu B psig Oypee.
Dopmynel Dypbe 11l HETHBIX U HEYETHBIX (DYHKIMH.

Dopmynsr Oypre a1 cirydast pa3aokeHus QYHKINH, 3a1aHHOH B TPOM3BOJILHOM HHTEPBAJIE [—l ; |] .
Pasnoxenue B psn @ypre HENEPUOINUECKUX YHKITHH.




O1eHOYHbIe
MEpPONpPHATHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUI

KoMmuiekcHble ynciaa u pyHkuuu. Teopusi BbIYETOB
TToHsITHE KOMIUICGKCHOTO YHCJIA, €70 ACHCTBUTEIIFHON 1 MHUMOM YaCTH.
Anrebpandeckas (opma 3amMcu KOMIUIEKCHOrO uuciia. Kakue KOMIUIEKCHBIE 4YMCIa Ha3blBalOTCS PaBHBIMU,
KOMIIJIEKCHO - COIPSKEHHBIMU?
Apudmernueckre AeHCTBUS HaJl KOMIUIEKCHBIMHU YUCIIAMH, 3alIMCAaHHBIMH B aliredpanyeckoit opme.
I'eomeTpuueckoe TmpencTaBleHHE KOMIUIEKCHOTO YHCIA, KOMIUIEKCHas IUIOCKOCTb. Moayns W apryMeHT
KOMIUIEKCHOT'O YHCIa.
TpuHOHOMETpHYECKash M IMOKa3zaTenbHas (opMa 3alMCH KOMIUIEKCHBIX uducen. Ilepexox m3 omHOW (OpMBI 3amucH
KOMIUIEKCHOTO YHCJIA K JPYTOM.
BosBenenue B crenieHs U M3BJIEUEHUE KOPHA U3 KOMILIEKCHOro yucia. opmynsl Myaspa.
[TonsiTne (HyHKIMK KOMIUIEKCHOTO nepeMeHHoro. [Ipenen u HenmpepbIBHOCTD (DYHKIUN.
[lokazarenbHas, nmorapudmuyeckas, TPUTOHOMETPUUECKHE, TUIEpOONNIEecKre M OOpaTHhIE TPUTOHOMETPHUYECKHE
(YHKIUH KOMIUIEKCHOTO TTEPEMEHHOTO.
JuddepenunpoBanne QyHKIHN KOMILIEKCHOTO iepeMeHHoro. Y cnosus Komu-Pumana.
ComnpspkeHHbIE TApMOHUYECKUE (DYHKIIHU.
[lonsTHe aHanuTHYECKOW (PYHKIIMU KOMIUIEKCHOTO NepeMeHHOoro B obnactu. HeoOXxoauMble 1 10CTaTOYHBIE YCIOBHS
AHAIIUTUYHOCTH.
I'eomeTprdeckuii CMbICT MOAYIISI ¥ @pTyMEHTA MPOU3BOIHON (DYHKITMH KOMIUIEKCHOTO TIEPEMEHHOTO.
[NonsiTre nHTErpasa OT PyHKIMKA KOMIDIEKCHOTO IEPEMEHHOTO M €ro OCHOBHBIE CBOMCTBA. BBIUNCIIEHE HHTETPAIIOB.
Wnrerpanpuas Teopema Komu. MuaTterpansaas popmyna Komu u ee cinencTsus.
Yucnossle 1 (HyHKIIMOHATIBHBIC PSJIBI C KOMILICKCHBIMU YJICHAMHU.
Crenennbie psaasl. Teopema Adens. Psn Tetinopa. Teopema o pasioxkeHHH aHATMTHUECKOH GyHkiuu B psn Tetiopa.
Psnpr Jlopana, onpenenenue. Teopema Jlopana o pa3inoXeHWH aHaIUTHYECKOW (QYHKIMHU B Koible B psa. [loHsTue
AHAJIMTHYECKOTO TPOIOJIKEHHUS.
Oco0ble TOUKH 1 WX Kinaccudukanus. Berder QyHKIMK B H30IMPOBaHHOM 0co00i Touke. DopMyIbl 11t BEIYHCICHHUS
BBIYETOB.
OcHoBHas TeopeMa O BBIYETAX.
[IprMeHeHne BBIYETOB K BEIYUCIICHUIO ONPEAETEHHBIX HHTETPATIOB

OnepaunoHHbIi MeTO]
Maiite ompenenenue npeodpazoBanus Jlaraca. Kakas (GyHKIMS MOXET CIyXuTh opuruHamom? UTo Has3bIBaeTCs
nzobpaxxenneM pyHkpn no Jlamnaccy?
3anumuTe TabIUIly N300pakeHni HarboJee YaCTO UCTIONh3yEeMbIX IIEMEHTAPHBIX (PYHKIINH.
ChopmynupyiiTe 1 3amUIINTE CBOMCTBO JNHMHEHHOCTH. Kak OHO HMCTONbB3yeTcsl A HaXOXIEHHS HM300pakKeHHs MO
OpUTHHAIY U HA000pOT?
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CdhopmynupyiiTe u 3amuimuTe cBoiictBa auddepeHImpoBanns N300paKeHNsT U opurnHana. Kak OHH HCTONB3YIOTCS
JUTIST HAaX 0K ICHHSI H300paykeHHsI 10 OpUTHHATY M HA000pOT?

CdhopmynupyiiTe U 3anuiinTe CBOWCTBA MHTETPUPOBAHHS M300paKeHHS W OpurMHana. Kak OHM UCTIONB3YIOTCS JUIS
HaXOXKICHUS N300paKEHUS 1I0 OPUTHHATY U HA000pOT?

ChopmynupyiiTe ¥ 3amMIIUTe CBONCTBA 3ama3/iblBaHHs U CMEINeHUs. Kak OHM WCHONB3YIOTCA I HAXOXKICHUS
M300pakeHUs IO OPUTHHATY U Ha000pOT?

Jatite morsTHE cBepTKHM QyHKIMI. Kak 3amuceiBaeTcst m3o0pakeHne cBepTKku? Kak MOXHO HCIIONB30BaTh (HOPMYITY
CBEPTKH ISl HAXOXKICHUS N300paKeHUS 110 OPUTHHAITY U Ha000poT?

Uznoxure cxeMy HaxOXJICHHS YACTHOTO PEIICHUS JIMHEHHBIX TU(QQEepeHIINANLHBIX YPaBHEHUH OlEepallMOHHBIM
METOJIOM.

W3noxuTe CcXeMy HaXOXKIEHUS YaCTHOTO PpEIICHHUS CHCTEM JIMHEWHBIX JU(PQPEPEHIUAIBHBIX YpaBHEHUN
OTIePAITMOHHBIM METOJIOM.

3amumute u nosicaute Gopmyiry Jroamerns.

[Monstue dynkunmit Xasucaiina (1) -pynkius) u Aupaka (8 -pyHKIHA).

5. Meroanyeckue yKa3aHus o npoueaype oueHuBaHusi

OueHoYHbIE MeponpusTus

l'[poue;[ypa NPOBEACHHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMBbIe METOIMYECKHE YKasaHusl

1.

KontponbHas padora

B cemecTpe CTyIEHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX Pa0OT, COACPKAHUE KOTOPHIX OXBATHIBACT BCE pa3fciibl
TUCIMIUINHBL. Kaxmomy cTyneHTy BblAaeTca cBoiMl BapwaHT. KOHTponpHBIE pabOTHI MPOBOASTCS B HaCHI
MPAKTUYECKUX 3aHATUH. 32 KOKIYI0 KOHTPOJIbHYIO paboTy MaKCHMAJbHBIN Oalll OMpEACNseTCS B COOTBETCTBUC C
PEUTHHT-IIJIAHOM JTUCIUTUTAHBL,

KpnTeplm OLICHKMU 3aJJaHMUHA:

banmner 3a KOHTPOJIbHYIO pa60Ty MOJIy4aroTCA YMHOXCHUCM MAaKCUMAJILHOT'O 6anna, npeaAyCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHUC C peﬁTI/IHF- IIJIAHOM, Ha JOJIFO BEPHO BLIITOJHCHHEBIX 3aJlaHuH.

VI3

B cemectpe cTymenTsI BeIONHSIIOT 5 W13 o BceM pazpenaM MporpaMMbl JUCITUTUIMHEL. Y KaKIOTO CTYICHTA B
rpymme cBoit Bapuant /13, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYICHTA B CIIUCOYHOM COCTaBe
TPYTIITEL.

W/I3 pa3MmenieHs! B 2JIEKTPOHHOM KypCe IO TUCITUTUIHHE.

Pemenne kaxmoro 3aganus J0HKHO OBITH IOJPOOHBIM, C BKIFOUCHHEM ITPOMEKYTOYHBIX PACUETOB, PACCYKICHHIM,
MOSICHEHHIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3aJlaHUE BBICBUIAECTCS OTACIBHBIM (paitiioM,
ykaszpiBaercss U0, rpynma.




OneHoYHbIE MEPONPHSITUS

Hpoueuypa MPOBEICHNUS OLICHOYHOI'0 MEPONPUATHA W HeOﬁXO}Il/lele METOANYECCKHE YKAZAHUSA

Kputepun onennBanus
3aganue CUUTACTCS 3aYTEHHBIM, €CJIU BBITTOJIHEHO 0o0JIee TOJIOBUHBI 3a1aHIH
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAETCs CTYACHTY Ha 10paboTKYy.

CryneHTsl MOTYT UCTIPABJISTh HEBEPHO PEIICHHBIE 33IaHUS U CJaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenogaBarens
MOJKET YUEeCTh UCIPABICHUS U JOOABUTH OAJIIBI K MPEIBITYITIM

TectupoBaHue — HE3aBUCUMBII
koHTpoias [TOKO

B cemectpe cTymenTsl mpoxomsT aBa pyOexHbix TectupoBaHusi (PTS m PT6) Bo Bpems koH(epeHL-HeAenu B
cepeiHE M KOHIIE TEKYIIEro CeMecTpa corjacHO pacmucanuio. PyGexxnoe tectupoBanme (PT) mpoBoautcs B
KoMITpIoTepHO# (hopme B On-line pexxume. TIpomonKUTENBHOCTS TeCTHpOBaHUS — 90 MuHyT 03 mepepbiBa. OTCUET
BpEMEHH HAuWHAETCsl ¢ MOMEHTa BXoja cTydeHta B TecT. MHCTpyKTax, MpenmIecTBYIOUIMKA TECTHPOBAHUIO, HE
BXOIMT B yKazaHHOE BpeMsl. CTYZICHT MOXKET 3aKOHYUTH BBIIOIHEHHE TecTa 10 UCTeYeHUs OTBEIEHHOTO BPEMEHH.
PT mameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OIICHKY 3HAHWA, YMCHHHA M BIAJCHUH, MOJYICHHBIX CTYICHTAMHU 3a
OTIpEeIETICHHBIN POMEKYTOK O0yUCHHSI.

Kaxnpiii BapuanT Ousiera MOJENUPYETCs KOMIBIOTEPOM IO 33JaHHBIM pas3lenaM XUMUHM U comepkuT 20 3amaHuil.
CryneHTsl BHOCAT OTBETHl B KOMIIBIOTEP, HO BCE PEIICHHS M TOACHEHHUS MpoBoaaT Ha Oymare. [lo oxoHuaHMH
TECTHPOBAHUS IPEOJIAaBaTeI0 BBIACTCS MAaTpUIla OTBETOB W CYMMapHBIH pedTtmHT 3a Tect. OOCyxaeHue
Pe3yIbTaTOB TECTUPOBAHUS MMPOBOIUTCS HA KOHCYJIbTALIHH.

Kputepun oneHkn 0qHOIO 3aaHus:

® 33 Ka)0€ MPAaBUIBHO BHIMOJHEHHOE 3aJaHNe BBICTABISIETCS | TeCTOBBIN Oa;

® 33 HENPABWJIHGHO BBHIIOJHEHHOE MM HEBBIMIOJHEHHOE 3aaHue BoicTaBistercs 0 0aios;

e I 3aJaHUi ¢ BEIOOPOM HECKOJIBKHX IMPAaBUIIBHBIX OTBETOB, 3aJaHUH Ha COOTBETCTBUE M yCTAaHOBJICHHUE
MOCJIEI0BATENBHOCTH TPELYCMOTPEHO YACTUYHOE OLIECHUBAHMUE.

MaxkcuManbHbBI CyMMapHbIH TecToBbIN Oan 3a kaxnoe PT cocrasiser 15 6anos.

3a 2 mememn nmo PT cTymeHTHI MOTYT O3HAKOMHTCS C [IEMOHCTPAIIMOHHBIM BapHaHTOM OmileTa, KOTOPBIH
pacronaraercsi Ha caifte http://exam.tpu.ru B pasnmene «MepompusTHS», ¥ MOXET OBITh BBINOJHEH KaXIbIM
CTYZEHTOM HEOTPaHMUEHHOE YHCIIO Pa3.

Mna cmyodenmos, ne npoweowux PT 6 nepuod npogedenusi mecmuposanusi nO YEAICUMENbHOU NpUdUHe,
npeodyCMOmpena G03MONCHOCHb MECMUPOBAHUSL 8 PE3ePEHbLIL 0eHb, KOMOPLIL HAZHAYAEMC s CPA3y NOCAe KOHGepeHy-
Heoeu.

IIpu pesynomame pybesicnoeo mecmuposanus 6 0an108 U MeHee, 00YUAIOWUMCSA NPEeOOCMABNIAeMCs 8 Nepuoo
MeKywel npoMeNCymouYHOU ammecmayuy 603ModcHocmy nogmopho npovmu PT ¢ pe3epsuviti 0env, co2nacosanbii



http://exam.tpu.ru/

Ol.lel-lO‘-ll-lLIe MEpOonpPUATHS Hpoueuypa MPOBEICHNUS OLICHOYHOI'0 MEPONPUATHA W HeOﬁXO)Il/lele METOANYECCKHE YKAZAHUSA

¢ bropo pacnucanuii TI1Y.

JuddepennmpoBannsiii 3auet | JuddepeHInpoBaHHBIN 3a4ET OCYIIECTBIISIETCS B COOTBETCTBUU C [los10keHHEM O MMPOBECHUHN TEKYIIIETO
KOHTPOJIS U TpoMexyTouHol arrectaiuu TIIY (kak opraHu3zoBaHHas MpoLEypa HE IPOBOIUTCS).
WToroBslii 6a onpeneisieTcs cyMMUpOBaHHEM OAJIIOB 3a BCE OLICHOYHbBIE MEPOIPUATHS TEKYILIETO
cemecTpa.
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