©®OH/J OHEHOYHBIX CPEACTB 11O JJUCHMUIIJIMHE
INPUEM 2020 r.
DOOPMA OBYYEHMUS ounas

MaremaTuka 3

HamnpaBienue noaroroBku/
CIIELHAIIBHOCTD

13.03.02 DnekTposHEepreTHKA U 3JI€KTPOTEXHHKA

OG6pa3oBarenbHas nporpamMmma
(HanpaBJIeHHOCTH (IPOGHIIB))

HpOMLIIIIJICHHaSI JICKTPOTECXHHUKA U aBTOMaTHU3allUs

Crienuaimsanus

D71eKTpO0OOPYI0BAHME H HJIEKTPOXO3SHCTBO NPEANPHATHI, OpraHu3anuii  yupexkaeHuit

YpoBeHb 00pa3oBaHus

BbICIIEE 0Opa3oBaHue — OakasiaBp

Kypc

2 | cemectp | 3

TpynoeMkocTh B KpeauTax
(3aYETHBIX €IMHHUIIAX )

3aBemyroumii kadeapoii —
PYKOBOJHUTENb OT/ICICHUS Ha
npaBax Kadeapbl

A1O. Tpudonos

PyxoBoautens OOIT

[1.B. TroreBa

ITpenonaBarens

B.®. 3anemex

2020 T.




1. Poan JUCHHUILINHBI «MaTeMaTHKa 3» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBIITYCKHHUKA:

e . CocTaBJsiiolne pe3yIbTATOB 0CBOEHHS (1eCKPUITOPbI
0BpasoBaTEBHOI Kox W HANKAaTOPBI AOCTHIKEHUST KOMIeTeHIUiT KOMITeTeHIHH)
HaunmenoBanue
TPOrpaMMBI CemecTp | KOMIETeHIMH KOMIICTEHIIHH O
(aucnunnHa, Kon unauxartopa MHAUKATOPA J0CTHKEHUSA Kon RRUGEERCE
npaktuka, [HA)
Bunazeer onbITOM NpUMEHEHHUS
3aKOHOB €CTECTBEHHBIX HAYK U
Cnocoben YK(¥)-1.1B1 MaTEMaTHYECKUX METOJIOB M MOJIEJICH
OCYIICCTBJIATDH IIOMCK, JUISL pELIEHHUs 33124 TEOPETUUECKOro U
KPUTUYECKUHN aHATN3 U AHanu3upyeT 3a1auy, MIPHUKJIAHOTO XapakTepa
YK(V)-1 cuHTe3 HHpopMarmy, N.YK(Y)-1.1 BBIIICITSIS e 0a30BBIC Vmeer pewatb 3a/1a9n
NPHMEHATH CHCTEMHBIN COCTaBJIAIONIHE YK(Y)-1.1¥1 TEOPETMYECKOr0 M NPUKIALHOTO
HOAXOJ JJIs PEIICHUS Xapaxrepa
IOCTABJICHHBIX 3324 3HaeT 3aKOHBI CCTECTBEHHBIX HAyK H
YK(V)-1.131 MaTeMaTH4eCKHe METOIbI
TEOPETHYECKOr0 Xapakrepa
Brajeer MaTeMaTHYECKUM allapaTtoM
KOMILIEKCHOT'O U ONEPALIOHHOTO
HCUHCIICHNS, A (epeHIHaTEHBIMI
YPaBHCHHUSAMHU H PsiIaMU JIs
MaremaTuka 3 3 .. | OIK(Y)-3.1B3 HPOBEICHHS TEOPETHUECKOTO
Criocoben TPHMEHSTE [prmeHsieT MaTeMaTHIECKHI N —
COOTBETCTBYIOLINH 3 anmnapar HeCes0BaHms (DHAWTIECKIX B XUMUHECKHX TPOTECCOR
(hU3HKO-MaTeMaTHYECKUIA GbyHKLMH, THHEHHOH W SmIieHTH, a TAKKe, 4TS PEIIeHHs
armapar, METO/Ibl aHaJIN3a anreOpsl, mpo (beCCI/I(;HaHBHLIX, saznau
H MOJCITHPOBAHH, A bepenta,oro u Ymeer pemarb OOBIKHOBEHHBIE
OIIK(Y)-3 TEOPETHYECKOTO H N.O0IK(Y)-3.1 HWHTETPaIbHOTO HCUUCIICHUS,
9KCIIEPHMEHTAIBHOTO psioB, nuddepeHIHaIbHBIX AupdepenuabuLe ypaBHeHHa H X
HCCIIE/IOBAHMS TIPU YPaBHEHMH, TEOPHH OINK(Y)-3.1Y3 CHCTCMEL, TPUMEHATH anmapar
pemer (bYHKIME KOMITEKCHOTO TapMOHMYECKOTO U KOMIUIEKCHOTO
podecCHOHANBHBIX [IEPEMEHHOTO B HHXKEHEPHO ::;:?Sa TIPH PCUICHMH  CTAHIAPTHLIX
3a/1a4 JESITEIBHOCTH
3HaeT OCHOBHBIC ONpEICNCHHUS U
MOHATHSI TeOpHH (D pepeHIraIbHbIX
OIIK(Y)-3.133 ypaBHEHHIH, PsLIOB, (byHKIIN
KOMILIEKCHOTO MIEPEMEHHOTO u
OIEPALIOHHOTO HCYUCIICHHS

2. IMoka3zareau u METOJAbI OLICHUBAHUA

Ilnanupyemble pe3yIbTaThl 00yYeHHs 110 JHCHHILINHE Kon nnaukaropa HaumenoBanue pasjiesa JuCUHILIHHBI MeTo/ibl OlleHHBAHUS
Kon HaumenoBanne JOCTH/KEHUSI (O1eHOYHBbIe MePONPHSTHSI)
KOHTPOJIHPYeMOoi
KOMIIeTeHIuU (I ee
4acTH)
PJI1 Buageer NYK(Y)-1.1, 1. OOBIKHOBEHHBIC KonrposnsHas pabora
i depeHnnanbHbIe YpaBHEHHSI nas.




METOJIaMH PeIICHUs] OOBIKHOBEHHBIX AU (PepeHINATBHBIX
YpaBHEHMH 1-r0 U BBICIIErO MOPSJIKOB U CUCTEM
muddepeHnrnanbHEIX ypaBHEHHIH;

METOJaMH HCCIIEIOBaHMS CXOIWMOCTH PSIIOB, Pa3IOKCHUSA
GyHKIMA B CTENEHHBIE W TPUTOHOMETPUYECKHE  DSAIbI;
MeronamMu Iu(hepeHnnanIbHOT0 W HHTETPaIbHOTO NCUUCICHUS
GbyHKIMH KOMITJIEKCHOTO MIEPEMEHHOT0; OCHOBHBIMHU
MIPWIOKEHUSIMH TEOPHUH BBIYETOB; METOJAMU OIEPAIIHOHHOTO
WCUUCIICHUSI PEIICHUs] OOBIKHOBEHHBIX JH((hepeHIHaIbHBIX
YpaBHEHHUI ¥ MX CUCTEM

TLOMK(Y)-3.1

MEPBOTO MOPsAKA
2. OGBIKHOBEHHBIC
muddepeHInanbHble YpaBHEHUS
BBICIIHX TTOPSJKOB U CUCTEMBI
OOBIKHOBEHHBIX

¢ hepeHInanbHBIX ypaBHEHHH
3. YucoBele psaabl

4. OyHKIMOHATBHBIE PSJIBL.

5. Pane1 @ypoe

7. Psaapl B KOMIIEKCHOM 00JIaCTH.

8. Teopust BbIYETOB 1 €€
TIPUIIOKECHUS

9. IIpeobpazoBanue Jlammaca.
OnepanroHHBIA METO]] pEIICHHS
G hepeHInaNbHBIX ypaBHEHHH

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb
HOKO

P12 Ymeer 1. OGBIKHOBEHHBIE KourposnbHas pabora
i depeHnranbHbIe ypaBHEHHSI nas.
ONpEe/eNATh THI, HAaXOOUTh OONIee W YacTHOE peIICHHe [epBOTroO MOPsIKa TecTupoBanue —
aubQepeHInaIbHbIX ~ ypaBHEHHH M CHCTEM  JIHHEHHBIX 2 OBBIKHOBECHHEIC HE3aBHCHUMBIN KOHTPOJIb
i depeHInanbHbIX ypaBHEHUH c MOCTOSSHHBIMU T (epEHIATBHBIE yPABHEHIS HOKO
KO3 HUIMEHTAMH; WCCIEN0BaTh HA CXOAUMOCTH HYHCIOBBIC P yp
. . BBICIIIUX MOPSIAKOB U CUCTEMBI
PSIIBI, HAXOAWTH WHTEPBATBI CXOMMMOCTH CTCTICHHBIX PSIOB;
pasnarath ¢yHkuuu B psag Teitmopa m @Dypbe; BBIIOIHATH YKL OOBIKHOBEHHBIX .
JNEUCTBUSA C  KOMIUIEKCHBIMH  YHMCIaMH H  (YHKIHIMHU, YRE)-LL, nudbepeHInaNbHbIX ypaBHEHUH
nudpepeHIpoBaTh ¥ UHTErPUPOBATH (YHKLUMH KOMIUIEKCHOTO | 11 OITK(Y)-3.1 3. Hucnosble psbl
[EePEMEHHOT0; pasnarath (pyHKIUH B psix JlopaHa, MPUMEHATH 4. OyHKIMOHATBHBIC PSIBL.
TEOPUIO BBIYETOB JUISI HAXOXJCHUS HWHTETPAJOB; HAXOIHTh 5. Psiapt @ypbe
n300paKeHHe 10 OPUTHHAITY ¥ OPUTHHAI T10 U300PaKEHHIO; 7. Psiipl B KOMIUIEKCHOM 00JIaCTH.
pewrath 3amady Komm s nuddepeHIHaNbHEIX ypaBHEHUH | 8. Teopust BHIYETOB U €&
CHCTEM C IOMOIIIBIO ONMEPAMOHHOTO HCYHCIICHUS TPHITOKEHNS
9. IIpeobpazoBanue Jlammaca.
OrnepalmOHHBIN METO]T PEIICHUS
JddepeHInanbHbIX ypaBHEHUH
P13 3Haer 1. OOBIKHOBEHHBIE KoHTposbHas paboTa
NYK(Y)-1.1, nubepeHnnanbHbe YpaBHEHNS nas.
Ki1accupukaumo nudGepeHIHATbHBIX yPABHEHHH, OCHOBHBIC IIEPBOTO MOPsiAKA TecTupoBanue —
MeToAbl pemeHus audpepeHIraibHbIX ypaBHeHuil nepsoro u | M.ONK(Y)-3.1 HE3aBHCUMBIH KOHTPOJIb

BBICIINX TIOPSIKOB U CHCTEM An(PepeHIaIbHBIX yPaBHEHNH;
OCHOBHBIC TOHATHS TEOPHHM YHCIOBBIX W (YHKIHMOHAIBHBIX

2. OOBIKHOBEHHBIC
muddhepeHIuanbHbIe YpaBHEHUS

LIOKO




psanos; psanel  Teitnopa,
KOMILUTEKCHBIX ~YHCE,
MEPEMEHHOTO M HUX
HHTETPUPOBaHHE

Maxknopena, ®@ypbe; NOHITUA BBICIIUX MOPSIIKOB U CUCTEMBI
OCHOBHBIX (I)YHKLII/Iﬁ KOMIIIICKCHOT'O OOBIKHOBEHHBIX
CBOWCTBA;  An(depeHunpoBanne 1 nuddepeHInanbHbIX ypaBHEHUH

(GYHKIMHA ~ KOMIUIEKCHOTO — IIEPEMEHHOTO;
noHsATHA psna JlopaHa, OCOOBIX TOYEK, BBIUETOB; MOHSITHE
npeoOpa3oBanus Jlamiaca U ero OCHOBHBIE CBOWCTBA; OCHOBHBIC
MIPYJIOKEHNUS OTIEPALMOHHOTO UCUHMCICHUS

3. YucoBele psaabl

4. OyHKIMOHAIBHBIE PSIIBL.

5. Pane1 @ypoe

7. Psbl B KOMIUIEKCHOM 00MacTH.
8. Teopus BbIYETOB U €€
MIPUIIOKEHUS

9. Ilpeobpazosanue Jlamnaca.
OnepalmoHHBIN METO]T peleHNs
G hepeHInaNbHBIX ypaBHEHHH

3. IIkajga oueHUBAHUSA

[lopsiox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYUYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OlIEHHBaHHS Pe3yJIbTaTOB 00y4deHUs: B TOMCKOM MOJNUTEXHUUeCKOM yHHBepcuTeTe (Cucrema OleHHBaHHs)» (B JCUCTBYIOLICH PEIaKIIUH).
Ucnons3yercss OamuibHO-pEHTUHTOBAas CHUCTEMa OIEHUBAHUSI Pe3ylbTaToB oOydeHus. MToroBas oineHka (TpaJWIIMOHHAs W JUTEPHAs) MO BUIAM
yueOHoil nesrenbHocTH (M3ydeHue aucuumumd, YHWPC, HUPC, kypcoBoe NpOeKTHpOBaHUE, MPAKTHKH) OIpenesseTcs CyMMOH OajuioB 1o
pe3ysibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXKYTOUHOM arTecTaluu (UTOroBast peiTHHroBas oleHka - MakcumyM 100 OaioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLIECITO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTeCcTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JAUCHUITIIMHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIbHBIX OLICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICTO KOHTPOJIA

% BBINIOJIHEHUS CooTrBeTcTBHE
3aJJaHUuA Tpannunonﬂoﬁ OIlCHKE Onpeneneﬂue OHeHKH

90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHNUS, OTJIMYHBIE YMEHHUS U BIIa/ICHUE ONBITOM NPAKTHYECKON AeATebHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00ydeHHs cOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM 0AJIIOB, OJIM3KUM K MAKCHMAIbHOMY

70% - 89% «Xoporo» JlocTaTo4HO TOJIHOE TOHUMAHHUE MPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OIIBIT MPAKTUYECKON JIESITENbHOCTH, HEOOXOJUMbIE PE3YJIbTaThI
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIIOB

55% - 69% «Y 1oBIL.» [Tpuemnemoe MoHMMaHUE MPEAMETA, YAOBIETBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH JeITeIbHOCTH, HEOOX0ANMBIE PE3YJIbTATHI
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIEHBIM KOJIMYECTBOM OalIoB

0% - 54% «Heynosi.» PesynpraTsl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM




[IIxana ny1s1 OIEHOYHBIX MEPOINPUSITUHN HK3aMEHa

% BBINOJHEHUS
3a/IaHMii HK3aMeHa

Onpenenenue oLeHKH

90%+100%

OT1aM4yHOE TOHMMaHHKE MpeMEeTa, BCECTOPOHHHIE 3HAHNUS, OTIIMYHBIC YMEHUSI U BJIaJICHHUE OTIBITOM MPAKTHYECKOH JeITebHOCTH,
HEOOXOIUMBIE Pe3yIbTaThl 00ydeHNs c(hOPMUPOBAHEI, UX KAYECTBO OIIEHEHO KOJMYECTBOM 0aJITOB, OIM3KAM K MAKCHMAIbHOMY

70% - 89%

HOCTaTO‘-IHO MOJHOC MOHMMAaHUC MPCAMETA, XOPOUINE 3HAHUA, YMCHUA U OIBIT HpaKTI/IquKOﬁ JACATCIBbHOCTH, HeOGXOZ[I/IMI)Ie
PE3YyJIbTAThI O6yquI/IH Cq)OpMPIpOBaHLI, Ka4y€CTBO HU OJHOT'O U3 HUX HC OLICHCHO MHMHUMAJIbHBIM KOJIHYCCTBOM 0ajioB

55% - 69%

HpI/IeMHCMOC TIOHMMAaHHUE MPEAMETA, YAOBJICTBOPUTEIIBHBIC 3HAHNUS, YMEHHUS U OIIBIT HpaKTH‘IeCKOﬁ JCATCIBHOCTH, HCO6XO,HI/IMBIC
[PE3YJIbTAThI 06yquI/IH C(I)OpMPIpOBaHLI, Ka4yeCTBO HEKOTOPBIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asioB

DJK3amMeH, CooTBeTCcTBHE
oas TPaJMIHOHHON OLleHKe
18 +20 «OTINYHOY
14+17 «Xopomo»
11+13 «Y 10BI.»
0+10 «Heynosu.»

PCSyJ’ILTaTBI 06y‘leHI/I$[ HC COOTBCTCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/I$[M

0% - 54%

4. TlepeyeHb TUNMOBBIX 3aJaHUI

OueHoOYHbIE
MepOnpUsTHS

le/lMepr THINOBBIX KOHTPOJBbHBIX 3aaHui

KonTposnbh
ast pabota

BapuaHT N2 1

KoHTponbHasa paboTa no teme «AunddepeHymnanbHbie ypaBHeHUA 1 —ro nopagKka»

1. Onpeaenutb TMN N HaUTK 06 Me peLleHUA AaHHbIX YPaBHEHWIA:

1. (y+yInx)dx— (x—xy)dy =0.

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

2. HaiiTn yacTHbIE pelIeHHs] yPABHEHUI:
4, xy'—y=xtg y , y@® =1
X

5. eYdx=(y-xe¥)dy, y(-1)=0.




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1)

2)

1)

2)

3)

KoHTponbHas pabota no teme «[uddepeHuymnanbHble ypaBHeHUs BbiCLLIEro NopsaaKa u cuctembol JY»
) Onpeaenutb TMN U HaUTK 06 Me peLleHUA JAHHbIX YPaBHEHWIA:
y' =Yy +X

X

" ! e
y' =2y +y=—.
X

1) Pemutsh 3anauy Komm:
yy'+(y)=0. y@)=1y@®-=1

y'—y' =e*+2x. y(0)=1 y'(0)=1.

dx

i y,
d‘;'} x(0) = 1; y(0) = —1.

E:

YucaoBble 1 GVHKIMOHAJIBbHBIE PAALI

HccnenoBaTh Ha CXOAUMOCTD PAABI:

o o 2 | 1
13 1 — 2.3 (n+12 ’ 3lzn.(n+1).,
‘Sn+1-cos’na 1 (n+2)%3" o (2n)!
0 _ n o (_1\Nnh4
4.2[” 1j, 53D
—\3n+2 =1 N°+5

Halitn nHTEpBan CXOOQUMOCTH psAJla, UCCIEI0BATh Pl HA KOHI[aX HHTEpBAJIA!




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

z (0.4)"x*" » 23" (+3)?
g nZ=:1 n )nZ::1 (x+5)"

. Paznoxuth B psan Teitnopa, B OKPECTHOCTH TOYKH Xo, PyHKIHIO F(X):

1) y=Inx, xg=1. 2)y=x2-sin5x, X =0
7 1

3) y= Xg =0, 4) y==—= Xg=-1.

)y Tl )y T

KonrpoabHas padora Ne3 no reme «@yHKINHM KOMILIEKCHOTO IIepeMeHHOI0»
BAPUAHT Nel

(AVA a) Haiity Bce 3HaueHns KOpHs: 3/— 2 . Pe3y/bTaT BBIYHCIICHHIA IPEICTABATH B alrebpantecKoil hopme.

0) IlpencraButh B anredpandeckoit popme: (—1— i)4i .

V. a) Haiiti ko3 dHuUKMEHT pacTsHKeHUs U YToll TOBOpOTa B Touke Z, =1—1 npu oroOpaxennn © = z?

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

VI. Haiitn ananutuueckyro dynkmmio  f(z) =U +1V  no wmssectnoit  neiicteutensroii wactu u 3uauenmio f(Z):

U(x,y)=x>-3xy%; f(i)=-i

2 o .
VIL. Boruncuts unterpan: |27 1mzdz, rae L - orpesok npsmoit ot Touxu z; = 0, 10 Toukn z, =1—2i.

L




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

dz .
VIII. Bbrunciauth nHTErpa: J 3 roe L :|Z - 2I| =1.
LZ

(z—2i)%"

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

2. Haiiti n mocTpouTh 001aCTh CXOJMMOCTH psijia: z /

n1(z+i+1)" no(2n+i)(4+3i)"

B psin Jlopana ¢ nuentpom B Z() = 1 B xomsue | z-1 |> 4.

1. Pa3noxuth GYHKIUIO f ( Z ) =

3. Brrancnuts CJICAYIOIINC UHTCTPAJIbL:

zdz exp(1/z)+1 T cosaxdx
A) —~ 5 B j dz j
z 2 7 2
-4 € +€ |z=2 —oo X7 +4X+5

KonTpoabHas padora Ne3 no teme «OnepannoHHoe UCHUCTIEHHUE.)
BAPHUAHT Nel

1. Pemmts muddepennmansaoe ypapaenne X +3X = e , €Clu X(O) =0.

2. C nomoripo Gopmysl J[roaMerns HANTH pelIeHUE YPaBHEHHUS
X''=arctgt,

YAOBJIETBOPSIOIEE HAYaIbHBIM YCJIOBHSAM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pewuts cucremy ypaBHeHHH

: 3.2
+X—-y=—t
y y 2




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3.

IIlpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. HaiiTu ofiuue peiiedns ypasHeHU NepBoro nopijika

, 1

) y-¥-o_-
z  sinfy/z)
2) o +ycosz = cosx.

3) yty=zy.
— dr
0 € dy_l_ 19
T cos’y
5) (32® + 6ay?) dx + (bcPy + 4y ) dy = 0.
6) iyt +dy—a)y =1

=1

2. HaiiTn uacTHEle pelleHid YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y)d:+[£+y]dy—[} y(l) = 1.
3) oy — 2y =2t y(1)=0.
)y +ay=(1+a)e o, y(0)=1
3. HaiiTu pelenus ypasHeHUil BRICIIET0 NOPAAKa
0) =10
lgllr_i= r?_l_ 9 "o el y(. '
)2zyy' =y =y gy
3y cos’z = 1. ) o' +4 = cosz.
5)¢" + -1 o' 6) y' +2 + oy
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z
9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*
)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &4 22 4+ 52 = —Re ™' sin2t, 2(0) =2, #(0) =6.

14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2
4. HaiiTun pelenis JTuHeHHEX cHcTeM

1) t=—8r+4dy 2)]i=[i:z+55l z(0) =0
j =3z —dy |g=—c+2 " 20]=1

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




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

YucaoBble 1 GYHKIIMOHAJbHBIE PAALI
1. HCCJ’IGI[OB&TI) Ha CXOANUMOCTDH 3HAKOITIOJIOXKUTCIBbHBIC pf[)]I)IZ

®  (2n-1)2 © o3
D2y 2 EY G

= (n!)? w(n—lj” 1
3 .=
) nZ::1 2" K nZ=:1 n 5"

2. HccnegoBaTh Ha CXOAUMOCTh SHAKOYCPCAYIOMIUCCA pAAbI:

n3n 2 & n 5n% +3n-1
1 1 2 )= -
)Z() Y
ng~2 o0
3 (- 1)“M ) z(—l)”ln”(“n%j
n=1 n=1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) igV 28" 2) 3 (=) 22 K"
n=1

n
n+1 n=1

4. Paznoxuts B paz Teiinopa 1o crenensam (X — XO) byHKIMM:

1 —2X
1) y=———, X3 =-2 2) y=(1+x)e ", x,=0
X2 +Ax+7 0 0
arctgx3 3
3) y= = Xo =0, 4) y=In(x+2)" xg=1
X

5. Mcnonp3ys pasnokeHre TOIBIHTErPaTbHON (YHKIIMH B CTEIICHHOW PSIJl, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

1/8 1
1 | 1—x3 dx 2) [sin x> dx
0 0

KoMIieKCHbIE YHCJIA U (DYHKIUHA

1. lanst uncina 7 = —2\/§ +2i, z,=2-6i.

BrinonauTh AeiicTBus B anrebpandeckoi popme:
il
1) 32y +52,, 2) z7;-17,, 3) —.
3
2. lausl uncna 7y = 3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouTh uMcia Ha KOMIUIEKCHOM IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUECKYIO M IOKa3aTeNbHYI0 (GopMmy
3anucy. BhIMOJIHUTD yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHOM (popme, pe3ynbTaThl MPEJCTaBUTh B alreOpanyeckoil U B
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MoKasareiabHou hopme.

Zy-1
D () 2 a3 22
2 3
3. Maubl uncna 2y =—1—1, z, =2+3i.

Boruncnuth 3HaueHUs (PyHKITHIA:

1) Inz, 2)e”2, 3) cosz,.

Pe3ynbrarhl mpeacTaBuTh B anredpandeckoit popme.
4. OnpeaenuTh U OCTPOUTh Ha KOMIUIEKCHOW TUIOCKOCTH CEMECTBA JIMHUH, 3aJaHHBIX YPABHCHUSIMU:

C )
1) lZFng’ 2) | z|=Csin(arg z).

5. Haiitu Momynpb u aprymMeHnT npousBogHon pynkuun W = f (Z) B TOUKe Z = Z:

f(z)=(+4i)e™,  z5=1+i

6. BBIUMCITUTH HHTETPAIIBL:

dz
1) | =
({) '

. 20e L:{ |z|:\/§, Rez>0 };

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

7. BeraucianTh, HCHONB3Yys HHTETpaTbHYIO popmyny Koru:
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MepONpPHUSTHS
1) |z|=0,5;

2% -7
U‘j—dz, e0e L:<2) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

gll _ ebt
1) f(t) = cost. 2) f(t)= "
2. Haiitn opuruHaimsl GQyHKIWN 110 33JaHHBIM U300 PaKCHUSM:
1 p2
DFEP)=—m— ) FP) =
(P+1)*(p+3) (p*+4)(p*+9)
3. Haiitu pemenue 3agaun Ko onepanmoHHbIM METOIOM:
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 ypaBHEeHHUsI, UCTIONB3Ys hopMyny Jroamerns:
0, t<1,
-2, 1<t<2,
X"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

5. Haiitu PCHIICHUC CUCTEM OINCPATIHNOHHBIM MECTOAOM:

1 X'=6x+2y x(0)=-1, 5 X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y ' y0)=-1.
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MepOonpUsSITHS
TectupoBa | Bompocsr:
HHE — 1. /laHBI KOMIUICKCHBIC YHCIIa
HE3aBUCUM Z =14+2i u Z,= 3i
BIN - —
KOHTPOITb (3mech Z, U Z, - KOMIUIEKCHO COIPSKEHHBIE YK CIIA)
[IOKO YCTaHOBUTE COOTBETCTBHUE
(PT5 u JIeWCTBUE HAJl YUCIIAMH:
PT6) 1. 2z,+3z,
2. 1,41,
3. z-2,
z
4. 5.%2
Zl
2
5. (z,)
pe3ynbTaT AeUCTBUS HAJ YUCIAMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i

2. JlaHBI KOMIUTEKCHBIE YnCiIa

=
_ 4
7, =2¢

—i
z,=7e °©

T

5z

a) ['maBHOE 3HaYeHME apryMeHTa IPOu3BeeHus Z1 * Zo PaBHO

z
0) ['maBHOE 3HaUYEHKE apryMEHTa OTHOLIEHHS — PaBHO

Z,

(OtBeTHI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA
1. 2exp 1+i5—”j
2. 2exp 1+i—)

3. 2exp|1-iZ
Xp I6j

4. 2exp 1+i%)

3HaueHHe GPyHKINUU

. e(L++/30)
e(i—+/3)
e(v/3-i-1)
e(x/3-i)

o W

4.

HaiiTn K03 QUIMEHT PacTSIKEHHS U YTOJl HOBOPOTa B Touke Zg = |

nipu otobpaxenun | (Z) = Z4 +Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaAPATHBIX OKPYTJIATH A0

JCCATBIX.
3HadeHUs yriia moBOpOTa BBOAUTH B I'paaycax

Bsectn JABa 4HucCiia
o=

5.

BBIUKCITATE HHTETpajl _[ (Rez+JImz)dz (L)-

(L) IpsiMast JTUHUA,
, TIe

z,=0
COAMHAIOIIAs TOYKH u

z,=1+2i

BsecTn nBa uncina
X =
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OTBET NONY4YHTh B BUE KOMILIeKCHOro unciaa X+ 1Y

JlpoOHBbIe 3HAYCHUST BBOJUTH B BHJIE HECOKPATUMOMN APOOH

419,-7/2

6.

BerancnuTh wHTETpan, Henosib3ys Gopmyny Komm

§ dz

2
+2il=2 2+ 4

KOHTyp O6XOI[I/ITC${ B ITOJIOKUTCIIbHOM HAIIPaBJICHHUH.

ok e

—l?2
-
wl?2
-7l 2
-1/2

7

Bribepure Bce QyHKIMH, KOTOPBIE MOTYT Int
CIIY’)KUTh OPUTHMHAJIAMU A —

m O OW
D
)
(]
—~
«Q
~+

™
|
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Y cTaHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4 p
N300paKCHHM 1. F(p) = + 2
p+3 p“+4
A f(t) =267 +4cos2t 5 8
_ na3t H 2. F ( p) = + 2
B. f(t)=3e™ +4sin 2t p+3 p’-4
c. f(t)=2¢"" +4sh2t 5. E(p)=_4___4p
D. f(t)=4e> —4ch2t | p-3 p’-4
3 8
4. F(p)=—+—
p-3 p°+4
9.
BeiOepure yCIOBHO CXOASLIMICA psii, MCIONB3Ysl TpPHU3HAK 0 (_1)n+1.n2
Jleii6HMIA 1. ~~
n=1 (3n+2)2
00 n+1
5 Z( 1) n
no1 (n+1)!
00 n+1
3 Z( 1) n
n=1 3n+2
0 (_ n+1
4, v ED
n=1 3n+2

10.
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MeponpusiTust
1 1
o f(x)= 1 1. f(x):Ex—§x2+Zx3+...
Pa3noxuth QyHKIHIO 9\ BpAX
rxix-2) 2 f(x)——+1x+§x2+—x3+
Maknopena. : R 6
11 3
3 f()=—=+2x—=x"+=x*+
2 4 6
11.
Unurepsan (1,3) sBisercs MHTEPBAIIOM CXOJUMOCTH PSIOB 0 .
1. Y n(x-2)

n=1
00 X — 2 n

n=1 N
2 (x-3)"

n=1 N
[00]

4. > (x+1"

n=1

12.YcraHOBUTE COOTBETCTBUE
GbyHKIUS CYIIIECTBEHHO 0c00asi TOUKa

e’ oo
M=y i
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(1+z)
In| =——
f(z)=— 2/ 2=0

z=-4i

z=1
z=4i
Z=-i

13

1

Oynxipo W = — pasnoXuiii B OKPECTHOCTH TOUKH Zo= —i B CTENICHHOM Psijl

z

a,+a(z+i)+a,(z+i) +a,(z+i)’+...

Yxakute Ko3(pPUIEHTHI pa3oKeHUS 8; 8y; dp; 83

(mpoOHBIE OTBETHI BBOAWTE OOBIKHOBEHHOH HECOKPATHMOH ApoOKI0 Oe3 Tpoberos, ecim ko3 dummeHT

MHHUMBIH, |— IIEPBBIi MHOKHUTEID)

14.

16.PemuTs 3ama4y Koy onepanuoHHbIM
METOJIOM

X'+3x'=e"t, x(0)=0, x'(0)=-1

OTBeT:

X(t) = S(e‘3t —1)— L

3

‘€

-3t

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

L 1
1.
n§1\/n+2
2 vyt
. n:l%'vn+2
X 1
3.y
n=1(n2 +3)-vn+2
© 1
4,
n§13n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI>I6paTI) YpaBHCHUA, JOITYCKAIOMIME IMOHMXKXCHHUE TTOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y)y'=py-p

t y"+l_2y(y')2=0
2. 2yy"-2yy'Iny =(y")’
3. y"+2y'+y=e"
4. y"sin*x =sin2x
5. 1

y +25y:sin35x

17. Yacrroe pemenue y * HEOHOPOIHOIO JIMHERHOTO
ypaBHEHHUS
y'-3y'+2y = x-e*

AMeEET BHU]I

> w e

y*=(Ax+B)-eX - x?
y*=(Ax+B)-e*-x
y* = (Ax+B)-e?* . x?
y*= Ax-e*
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OK3aMeH

=

[Tpumeps! 3ananuii Ha qudd.3auer (IK3aMeH)

3aueTHblil (JK3aMeHAIMOHHBIN) Oumier 1

Cemectp 3
Crenennsle psbl. Teopema Abens.HaxoxneHne nHTepBaga CXOAUMOCTH CTEIIEHHOTO psijia.
[IpeobpaszoBanue Jlannaca. Opurunans! 1 n300pakeHus. OCHOBHBIE CBOWCTBA ONEPAIIOHHOTO METO/IA

Pemnts 3a1auy Kou y'—X =4x4, y() =1
X
A+x)y"+y'=0

Pemuth ypaBHEeHHE

< 1
HccnenoBaTh Ha CXOAUMOCTD YUCIIOBOM P Z (—1)n

= (2n+5)In(2n+5)°

[e¢) 9[’1
Onpeie/uTh HHTEPBAT CXOAUMOCTH (yHKIHOHAbHOTO psga » . (—1)" _—
Paznoxuts B psan Jlopana ¢pyHkimio f (Z) = (Z - 3)2 et
Beranciouts In(—\/§ + i)2

Haiitn ko3 duLmeHT pacTskeHHst IUIOcKocTH Z = X+1y B touke Z,=21—3 npu oTOOpaKeHHH

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

z
10 CTCIICHIM
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. . _ 22 +3i
8. Haiitu yron noBopota miockoctd Z = X+ 1y B touke Zy =1 npu orobpaxennn f(z) = ~a
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH

|z—1|<3, |z+1]21, 5z/6<argz<5xz/4.
10. BobruncnuTh UHTErpa m e—dZ

peaas (ZF 7)’
11. Haiiti u3o6paskenue 1 GpyHKIMHI f(t)=t-ch3t-sin2t

TeopeTnyeckre BOOPOCH! JUld NOANOTOBKH K audd.3adyery (dK3aMeHy)

JAuddepenunanbHble ypaBHEeHUS U CUCTEMBbI

Kakue oObikHOBeHHBIE Au(depeHInaIbHble YpaBHEHHS TIEPBOTO MOPSAKA Ha3bIBAIOTCS YPABHEHUSIMU C Pa3e€HHBIMH H C
pasnenstonuMucs nepemeHasiMu? Kak onn permarorcs?

Kakue oObikHOBeHHble auddepeHnanbable ypaBHEHHS] IEPBOTO MOpPsiAKAa Has3bIBalOTCA oAHOpoxHbIMH? Kak oHu
pematoTcs?

Kakue oObikHOBEHHBIE AU depeHnanbable ypaBHEHHUS IEPBOr0 NOPsIAKA Ha3bIBAIOTCS JIMHEHHBIMU? [lepeuncinre MeToab!
peleHus

Kak pemaercs ypasHenue bepuymnnu?

Kakue oObIkHOBEeHHBIE nIudQepeHInaNnbHble YpPaBHEHHUs] IEPBOTO TMOPSAKA HA3bIBAIOTCS YPAaBHEHWSMH B TIOJHBIX
muddepennmanax? Kak onu pemarorcs?

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

[lepeuncnuTe OCHOBHBIE THIIBI OOBIKHOBEHHBIX AM(D(EpeHIHaNbHBIX YPaBHEHHMH BBICIIMX ITOPAAKOB, IOITYCKAIOLINX
MOHM)KEHHUE MOPSIIKA.

[Haiite ompeneneHue NHHEHHOTO IudQepeHInanbHbIe ypaBHEHUSI N - To mopsaka. [lepedncinte OCHOBHBIE CBOWCTBA
YaCTHBIX PEUICHUH OJIHOPOTHOTO YPaBHEHHSI.

Cdopmynupyiite TEOPEMBI O BPOHCKHAHE.

ChopmynupyiiTe TEOpEeMy O CTPYKTYpe OOIIEro pelieHus: HEOAHOPOIHOIO JIMHEHHOTO AuddepeHInaibHbIe YPaBHEHHS

B uem coctour meron JlarpaHka OTHICKaHWS YaCTHOTO pEHICHUS HEOJHOPOJHOTO JIMHEHHOro IudQepeHnaibHbe
ypaBHEHUs?

Cxema moctpoeHHs (PyHIAMEHTAJILHOW CHUCTEMBl PELICHWH OJHOPOAHOrO JIMHEWHOro HudQepeHlnalbHbIe ypaBHEHUS C
NOCTOSIHHBIMH KO3 puiimenTamu
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Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Jaiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX H((EepeHIHaNbHBIX YPaBHEHHWH N-TO TOPSIKA.
Chopmymmpyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI MUCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTHICKAHHs OOILEro PeuIeHUs] CUCTEMBI
JIUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUN C TIOCTOSHHBIMH KO3 (HUIIHEHTaMU.

YucaoBble 1 (yHKIUOHANIbHbBIE Psibl. Psaabl Dypbe
[TonsiTHE YKMCIOBOTO psAfa, ero cyMMbl. HeoOXoanMBbIii MPU3HAK CXOANMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak Jl'amambepa. JIns Kakux BHIIOB YUCIIOBBIX PsZ0B OH 3 ekTuBeH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpuznak JleiOHMIIa CXOAUMOCTH 3HAKOYEpemyromuXcsl paaoB. Kak mpoBoAUTCS OLEHKA CyMMBI M OCTaTKa Takoro psjaa?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[lonsTre (DyHKIIMOHANBHOTO psima W 00JacTH ero cXoamMmocTH. PaBHOMepHass u abcomroTHas cxoaumocTh? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u pagunyc CXOAUMOCTH CTEEHHOro psaa. CrnocoObl HaX0XKICHUS HHTEPBAJIOB CXOIUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa JUisi HEKOTOPBIX OJIEMEHTAPHBIX (QYHKIUHA, WHTEPBalbl MX CXOJUMOCTH. Vcronb3oBaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
ITonsiTre TpuroHoMeTpuueckoro psaa. @opmyiel Pypbe U1 HaX0KACHUS K03 PUIMEHTOB psiaa (PyHKIHS MepHoaAnIecKas

W 3a]aHHas Ha WHTepBae [—TT; 7T ).

Teopema [lupuxie o0 ycioBusax pasnoxeHus QyHKuuu B psig Oypee.
Dopmyinel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.

Dopmyiel Dypbe 1st cirydas pasziokeHus QyHKIHHY, 3a]JaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—l , |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (PYHKIHH.

KomiuiekcHble unciaa u pyHkuuu. Teopusi BBIYETOB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YaCTH.

Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCSA PABHBIMH, KOMIUIEKCHO -
COTPSKCHHBIMU?

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

I'eomeTpryeckoe TpeacTaBIeHNEe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIylb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3aTeibHas (opma 3amucd KOMIUIEKCHBIX uwncen. [lepexom w3 omgHOW (opmbl 3amucu
KOMITJIEKCHOTO 4YHcia K APYrou.

Bo3Benenue B CTENEHb U U3BJICUYEHUE KOPHS U3 KOMILIEKCHOTO yucia. @opmyiel Myaspa.

[onsiTre GyHKIIMHM KOMIUIEKCHOTO TIepeMeHHOTO. [Ipenen u HenpephIBHOCTD (hYHKITHH.

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

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y ciosust Komm-Pumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTH4YecKOW (YHKIIMM KOMILIEKCHOTO TIEPEMEHHOTo B obOmacth. HeoOXommmple W AOCTAaTOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOIYJISl U apryMEHTa MMPOU3BOTHON (QYHKIIMH KOMILIEKCHOTO TIEPEMEHHOTO.

[MonsiTrie MHTErpana oT QyHKIHK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIC CBOWCTBA. BhIUlCIIeHNE HHTETPaJIoB.
Wnrerpanshas teopema Ko, MHTerpansaas popmyna Komm u ee crnenctsust.

YucioBsle 1 (b}IHKHI/IOHaIIBHLIe PAabI C KOMIIJICKCHBIMU YJICHAMMU.

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

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

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

OcHOBHas TeopeMa O BBIUETaX.

[IpumeHeHne BRIYETOB K BEIYUCIICHUIO OTIPEEeIEHHBIX HHTETPAJIoB

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




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

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

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

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

Uznoxwure cxeMy HaX0XKJICHUS] YaCTHOTO PENICHUS TUHEWHBIX T pepeHITnaTbHbIX YPaBHEHHUH OTIEPaIuOHHBIM METOIOM.
Uznoxure cxeMy HaxXOXKICHHS YACTHOTO PEIICHHS CUCTEM JHHEHHBIX TU(PQPEpeHINANTBHBIX YPaBHEHUN OMNepaIriiOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonsTue dynkunit Xasucaiina (1 -gpynkuus) n JIupaka (O -pyHKris).

5. MeToaunuecKue YKa3aHHu4 10 nmpoueaype oncHuBaHusl

OueHoYHbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOI0 MePONIPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1.

KonTponbnas padota

B cemectpe cTymeHTH! BBINOJHAIOT 5 KOHTPOJIBHBIX paboT, COAEp)KaHHE KOTOPBIX OXBAaTHIBAET BCE PAa3EIbl
mucuuiuinHel.  Kaskmomy cTymeHTy Bblgaercss cBoM  BapuaHT. KOHTposibHBIE Pa0OTHI HPOBOASTCS B Hachl
MPAaKTUYECKUX 3aHATHH. 32 KXY KOHTPOJBbHYIO PabOTy MaKCHMAIIbHBIH Oalll OINpefensercss B COOTBETCTBUE C
PEUTUHI-TITIAHOM JUCLUIUINHBI.

Kpurtepumn oueHku 3aiaHusi:

Baniel 32 KOHTPOJIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHMaJIbHOTO Oaija, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJIIO BEPHO BBIIIOJHEHHBIX 3aJaHHH.

nas3

B cemectpe cTynenTs! BemonHIOT 5 W/13 mo BceM pazpenamM mporpaMmbl JUCITUTUIMHEL. Y KaKIOTO CTYJEHTa B
rpymre cBoit Bapuant M/[3, Homep BapuaHTa COOTBETCTBYET HMOPSIKOBOMY HOMEPY CTY/ICHTa B CITUCOYHOM COCTABE
CPYIIIIBL.

W13 pa3menieHsl B 3IEKTPOHHOM KypCe MO JUCIUIUIHHE.

Pemenue kaxaoro 3agaHus J0/DKHO ObITh TOJPOOHBIM, C BKIIFOUCHHEM MTPOMEKYTOUHBIX PACUETOB, PACCYKIACHHIA,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOOB U (hopmyil. 3ajaHNe BBICBUTAETCS OTACIBHBIM (aitiom,
ykasbiBaetcst OO, rpynna.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kpurepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO OO0JIee OJIOBUHBI 3aJaHNi
Ecnu 3ananue He 3a4TeHo, paboTa BO3BpAILAETCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET yYeCTh UCIPABIIECHUS U JOOABUTH OAJIIIBI K MTPEIBITYIITIM

TecTupoBanue — HE3aBUCHMBIN
koHTpoibs LTOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HEIenu B
CepelHe M KOHIIE TEKYyILEero ceMecTpa COIJIaCHO pacmucaHuio. PyGexnoe tectupoBanue (PT) mposomutcs B
KOMITBIOTEpHOH ¢opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHYT 0e3 mepepsiBa. OTCUET
BPEMEHHM HA4YMHAECTCS C MOMEHTa Bxoja crTyleHTa B TecT. MHCTpyKTaxk, IMpenIlecTBYIOIUN TECTUPOBAHUIO, HE
BXOOUT B YKa3aHHOC BpCMs. CTYI[CHT MOXKET 3aKOHYHTH BhITIOJIHeHHE TecTa J0 UCTCUCHUA OTBCI[éHHOFO BpPEMCHHU.
PT nameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI W BIaJCHWH, MOMYyYSHHBIX CTYJACHTAMHU 3a
OIIpPEICJICHHBIN TPOMEXKYTOK 00yUECHHSI.

Kaxxnplii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjeliaM XUMHH U cofepkuT 20 3amaHuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIICHHsS M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS MPENOJABATENI0 BbIIACTCA MAaTpUIa OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxneHue
PE3YILTATOB TECTUPOBAHUA MTPOBOJUTCA Ha KOHCYJIbTAlUU.

Kpurtepun oneHK 0JHOTO 3a1aHUSL:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHUE BBICTABISAETCS | TECTOBBIN Oai;

® 33 HETPaBWJIHHO BBHINOJHEHHOE HIIM HEBBITOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6aos;

e JUIA 33JaHUl C BBIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
I10CJIE/I0BATEIIbHOCTH IPEyCMOTPEHO YaCTUYHOE OLICHUBAHUE.

MaxkcuManbHbI CyMMapHbIH TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6amos.

3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTICS C JEMOHCTPAaLMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraercs Ha caidte http:/exam.tpu.ru B pazzmene «MeponpHsTUsS», U MOXKET OBbITH BBIIOJHEH KayKAbIM
CTYZ€HTOM HEOIPAaHUYEHHOE YHCIIO Pa3.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupoganusi NO YBAICUMENbHOU Npuuune,
npeodyCcMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPBIl HAZHAYAEMCA CPpA3y NOCae KOHGepeHY-
Heoenu.

Ipu pesynomame pybesicnoco mecmupoganus 6 6ANN08 u Mmenee, 00YUAOWUMCS NPEOOCMABNAemcs: 6 nepuoo
meKyujetl nNpOMeHCYMoUHOU AmmeCcmayuu 803MOACHOCMb noemopro npotimu PT 6 pezepenvili Oenv, co2nacosanHulil



http://exam.tpu.ru/

OueHoYHbIe MeEponpUus TS Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXO}Jl/lele METOAHYECCKHE YKAa3aHUA

¢ bropo pacnucanuii TI1Y.

DK3aMeH. DK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUU C [10710°KE€HMEM O TPOBEICHUH TEKYLIETO KOHTPOJIS U
npoMexxyTouHou arrectaunu TIIY Ha sk3ameHe cTyeHTY BBIIAIOTCS OWIICTHI, BKITIOYAIOIIUE TCOPSTUICCKHE
BOTIPOCHI U MpaKTHIECKUE 3a1aHusl. [IpenogaBatels, MpoBepuB paboTy, B X0/Ie YCTHOM OeceIbl CO CTYICHTOM MOXKET
3aJ1aBaTh BOMPOCHI [0 CAMOMY OUJIETY, a TAKXKE JIOTIOTHUTENBHBIC BOIIPOCHI IO TEOPUH U NIPAaKTHKE. B uTore cryneHT
HaOMpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 6amroB. OneHka 3a AUCHUIUTAHY (OPMHUPYETCS KaK UTOTOBas
3a pabOTy B CEMECTPE U IK3aMEH B COOTBETCTBUE C MIPHUHSATOM IIKAIOHN OICHUBAHMS.

CryIeHTsl, He CAABLIME 3K3aMEH B CECCHOHHBIHM MEPUO, MOTYT NIEPECAATh €r0 B IIEPHOABI TUKBUIALNN
3a/I0JDKEHHOCTEN B COOTBETCTBHUE C ACUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBep:kIIeHUH U BBEACHUU B JICHCTBHE
«CHCTeMbl OLIEHUBaHUS PE3yIbTAaTOB 00y4eHHs B TOMCKOM MOJIUTEXHUYECKOM yHUBepcuTeTe» u No59/ox
OO0 yTBepKIeHUH U BBEJICHUU B JAelicTBUE HOBOU penakuuu «llonoxeHus o npoBeAeHUH TEKYILErO
KOHTPOJIS ¥ TpOMexyTouHo# artectanuu B TITY» sk3amen no ¢usuke npoBOIUTCS B yCTHOU popme.
CryneHTy BblAaeTCsA SK3aMEHAIIMOHHBINA OMIIET, COAepKAIIUN TEOPETHUECKHE BOMPOCH], KAUECTBEHHBIE U
KOJIMYECTBEHHBIE 3aaun. KaxpIil Bompoc O6uiiera orieHuBaThes 0amioM (Bcero mo omiery 20 6aioB).
DK3aMeH MPOXOAUT B YCTHOH opme.

CornacHoO IIKaIbl OICHUBAHUS PE3yIbTaTOB

18-20 6amnoB (OTJII/I‘{HO) - BCECTOPOHHHE 3HAHUS, OTIUYHBIC YMEHHS U BIIQJCHUE ONBITOM IPAKTUYECKOH AEATENbHOCTH,
HEOOXOANMBIE PE3YNIbTAaThl 00ydeHHs CPOPMHUPOBAHEI;

14-17 GannoB (XOpOIIO) - TOCTATOYHO MOJTHOE MOHMMAaHHE TPEeIMETa, XOPOIINE 3HAHUS, YMEHHUS M OIIBIT ITPAKTHUECKOH
JeATeIbHOCTH, HEOOX0ANMBIE PE3YJIbTAThl 00yUeHHsT ChOPMHUPOBAHEI,

11-13 Gamnos (YILOBJ'IGTBOpI/ITeHBHO) - IIpuemMjIeMO€ IIOHUMAaHUEC MPEAMETA, YIOBICTBOPUTEIILHBIC 3HAHUS, YMCHHS U
OTIBIT IPAKTHYECKOH JesITeTbHOCTH, HEOOXOAUMBIE PE3yNbTaThl 00y4eHHs CPOPMUPOBAHEL;

0-10 6ammoB (Hey,ZLOBJ'IeTBOpI/ITeJILHO) - pe3yabTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAIBHO I0CTATOYHBIM
TpeOOBaHUIM.

Pe3yJ'[I)T aThI HpOMG)I(}ITO‘IHOﬁ aTrecranuu O(i)OpMJ'ISIIOTC?[ BC€AOMOCTBIO 1 BHOCATCS B 3a4YCTHYIO KHMIKKY

o0yuJaroIerocs..




