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1. Poan JUCHHUILIMHBI «MaTeMaTHKa 3» B Q)OpMHpOBaHI/II/I KOMIIeTeHII Uil BBIITYCKHUKA:

JJleMeHT Cemectp Cocrapisilonue pe3yJbTATOB 0CBOCHMS (HeCKPUNITOPHI KOMIIETEHIIMH)
o0pa3oBaTeJIbHOM Kon
NpOrpaMMbl KOMIIeTEeHIIH Hanvenonanue
porp KOMITeTeHIHH Ko HaunmenoBanne
(IUCHHUIUINHA,
npakTuka, [HA)
Brnageer onbITOM IpUMEHEHHS 3aKOHOB €CTECTBEHHBIX
Criocoben 9
YK(V)-1.B1 HayK 1 MaTEMaTU4YECKUX METOAOB U MOJEIIECH JUIsl pELICHUS
OCYIIECTBJIATH MTOUCK,
. 3a7a4 TEOPETUIECKOTO 1 NPHKIATHOTO XapakTepa
KPUTUYECKUH aHAIN3 U v
MEeT PeIIaTh 3a/1a4i TEOPETHYECKOTO U IPUKIATHOTO
YK(VY)-1 cuHTe3 nH(pOpMaIH, VK(Y)-1.¥1 p A P p A
. XapakTepa
NPUMCHATH CUCTCMHBIN
HIOAXOZ U1 peLICHUs VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTeMaTH4eCKHe
HOCTaBJICHHBIX 3a7a4 ' METO/IbI TEOPETUYECKOI0 XapaKTepa
Brnaneer MareMaTHUeCKUM anmnapaToM KOMIUIEKCHOTO U
3 OTIEPaLlMOHHOTO HCcUYHCIeHus, TuddepeHInaTbHBIMU
Maremaruka 3 OIIK(Y)-1.B3 YPaBHEHHUSAMH M PAJAMH JUIS IPOBEICHUS TEOPETHIECKOTO
' HCCIIEI0BAHUS M MOJICIIMPOBAHUS (PU3HUECKHUX U
CriocoGHOCTE U N
XUMHUUYCCKUX ITPOLECCOB U SABJICHHUU, a TAKIKEC, JJId PCIICHUA
TOTOBHOCTh
npo¢ecCHOHANBHBIX 3324
WCIIOJIb30BaTh OCHOBHBIE
OIIK(V)-1 3aKOHBI VMeer pemaTh 0ObIKHOBEHHBIE A epeHIIaTbHbIC
€CTECTBEHHOHAYYHBIX OTIK(Y)-1.Y3 YPaBHEHHUS M UX CUCTEMBI, IPUMEHSThH anmnapar
AVCIUILINH B ) TapMOHHUYECKOI0 U KOMIUICKCHOI'O aHaJIM3a IIpY peIICHUU
npogeccHoHANEHON CTaH/JapTHBIX 3324
JeSITebHOCTH
3HaeT OCHOBHBIE OTIPENIETICHNS U TIOHATHS TEOPUHU
OTIK(Y)-1.33 ¢ hepeHIMANBHBIX YpaBHEHHM, PAIOB, (DYHKITUN
’ KOMIUIEKCHOTO TIEPEMEHHOTO M ONIEPAIIHOHHOTO
HUCYHCIICHUA
2. Tloka3aTesin U MeTObI OLIEHUBAHUS
Ilnanupyemble pe3yJIbTATHI 00yYeHHUs] N0 TUCIUILIMHE Kon HaumeHoBaHue pa3aesia TUCHUIINHBI Mertoasbl
Kon HaumenoBanmue KOHTPOJINPYyeMOii OlleHUBAHUS
KOMIIeTeHIIN U (oeHO4YHbIE
(WIm ee 4acTm) MepPONpPHUATHSA)




P 1 | Bnameer MmeTonamu pemeHns OOBIKHOBEHHBIX 1. OGbIkHOBEHHBIE TU(PepeHInATBEHBIC Konrponbnas
¢ depeHInaTbHBIX YpaBHEHHH 1-T0 U BBICIIETO ypaBHEHUS TIEPBOTO MOPSIIKA pabora
MOPSIAKOB M cUCTeM UG PepeHINANTBHBIX YPaBHEHUH; 2. O6bixkHOBeHHbIE AU depeHnanbHbIe Nas.

METOJaMH UCCIIEJOBaHNS CXOAUMOCTH PSIOB, YpaBHEHHUS BBICIINX MOPSIKOB H CUCTEMBI TectupoBanue —
paznoxeHus pyHKIUH B CTETIEHHBIE 1 0OBIKHOBEHHBIX MH((epeHITnaIbHbIX HE3aBUCHUMBIi
TPUTOHOMETPHUYECKHUE PSIIBI; METONAMHU VK(Y)-1 ypaBHEHUI koHTpobs LJOKO
Qg depeHInanTb HOr0 U HHTErPAIbHOTO HCYUCIICHUS 3. UncnoBsie paasl
(YHKUIMI KOMIUIEKCHOTO MEPEMEHHOT0;0CHOBHBIMHU OIIK(Y)-1 4. OyHKIMOHATBHBIE PSIIBI
MPUIIOKEHUSAMH TEOPHUU BHIYETOB; METOIAMU 5. Pane1 @ypoe
OTIEPaLMOHHOTO UCYHCIICHUS PEIICHNs] OOBIKHOBEHHBIX 7. Psyipl B KOMITIEKCHOM 00MacTH
g depeHInaIbHBIX YPaBHEHHH U UX CHCTEM 8. Teopus BbIUETOB U €€ MPHIIOKEHUS

9.IlpeoOpazoBanue Jlanmaca. OnepanrnoHHABII

MeTO/I pereHus quddepeHnaTbHbIX

YpaBHEHUH

P2 | Ymeer onpenensith TUI, HAXOAUTH OOIIEE U YaCTHOC 1. OObIkHOBeHHBIE MU DepeHIIMATbHBIC KontponbsHas
pewenne aupdepeHInaIbHbIX YPaBHEHUH HCUCTEM YpaBHEHHS IIEPBOTO MOPSIIKA pabora
TUHEHHBIX AuddepeHnanbHbIX YpaBHEHHN C 2. O6bikHOBeHHbIE AuddepeHanbHbIe Nas.
MOCTOSTHHBIMHU KO3 QHUIIMECHTAMI;HCCIIEA0BATh Ha YpaBHEHUS BBICHINX MOPSAKOB U CUCTEMBI TectupoBanue —
CXOIUMOCTbD YHCJIOBBIC PSIbI;HAXOJUTh HHTEPBAJIbI OOBIKHOBEHHBIX TU((epeHInaTbHBIX HE3aBUCHMBIH
CXOAMMOCTH CTEIICHHBIX PSIIOB;pa3aratb (\yHKINH B ypaBHEHUI koHTpousib [JOKO
pan Teiniopa u @ypbe;BBITOIHATH IEHCTBUS C YK(Y)-1 3. Uucnossie psiibl
KOMIUJICKCHBIMH YHUCIIaMH U QYHKIUSMU; OTIK(Y)-1 4. OyHKIMOHAIBHBIE PSIIBI
muddepeHInpoBaTh 1 HHTETPUPOBATh HYHKLIUH 5. Psinpr @ypoe
KOMILIEKCHOTO [TEPEMEHHOT0;pa3iarath QyHKIMH B PsijI 7. Pkl B KOMITIEKCHOM 00JIacTH
JlopaHa;IpUMEHSTH TEOPUIO BBIYETOB JJIs1 HAXOXKICHUS 8. Teopus BbIUETOB U €€ MPHIIOKEHUS
HWHTErPaIOB;HAXOAUTH N300paKeHHE N0 OPUTHHATY U 9.IlpeobpazoBanue Jlannaca. OnepanuoHHbII
OpHUTHHAJ 110 U300paXeHHI0; pemats 3aaavy Komm s METOJ petieHus TudPepeHInaATbHBIX
mddepeHInaTbHBIX YPaBHEHUH U CHCTEM C TIOMOIIBIO ypaBHEHUI
OIEePaIIOHHOT0 UCYHCIICHUS

P 3 | 3naer knaccudukanuio auddhepeHnuaIbHbIX 1. O6bixkHOBeHHbIE AU depeHnanbHbIe KonTponbeHas
YpaBHEHHH, OCHOBHBIE METO/IbI PEIICHHS YpaBHEHUS TIEPBOTO MOPSIIKA pabora
¢ depeHInaTbHBIX YPaBHEHHH IEPBOTO M BBICIINX VK(Y)-1 2. O6bikHOBeHHbIEe AuddepeHansHble nas.

MOPSIIKOB U cUCTeM n(depeHINAIBHBIX YPaBHEHUH; YpaBHEHHS BBICIINX MOPSIKOB U CUCTEMBI TectupoBanue —
OCHOBHBIE TOHSTHS TEOpHUH YHCIIOBBIX u OITK(Y)-1 OOBIKHOBEHHBIX TUQ(epeHIIHATBLHBIX HE3aBUCHUMBIH
(hyHKIMOHANBHBIX PANOB; psansl Teitmopa,Makiiopena, yPaBHCHHIA koHTposs LIOKO

@ypbe JIOHATHA KOMIIJICKCHBIX YHUCCII, OCHOBHBIX

(YHKIIMI KOMIUIEKCHOTO MEPEMEHHOTO M MX CBOWCTBA;

3. YucnoBsie psabl
4. OyHKIMOHAJBHBIE PSIIbI




muddepeHInpoBaHne
KOMIIIEKCHOTO TEPEMEHHOr0; MOoHATHsA psaxa Jlopana, 7. Psajibl B KOMILIEKCHOM 00acTn
0COOBIX TOYEK, BBHIUETOB;, IMOHATHE MPEOOPA3OBAHMUS
Jlammaca W ero OCHOBHBIE CBOMCTBAa; OCHOBHBIE
MPUIIOKEHUS OTICPAIIMOHHOTO UCUUCIICHHUS

U UMHTErpHUpoBaHUE (HYHKIUH 5. Panber @ypse

8. Teopus BBEIYETOB U €€ MPUIIOKECHUS
9.IlpeoOpazosanue Jlamnaca. OnepalnOHHbII
MeTox pereHus nuddepeHInaIbLHbIX
YpaBHEHUI

3. IlIkaJja oueHUBaAHUA

ITopsimox opraHu3anuy OLEHMBAHUS PE3YyJIbTaTOB OOYyUEHHUS B YHUBEPCUTETE PETJIaMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OIICHUBAHUS PE3yJIbTaTOB 00yueHHs B TOMCKOM MOJIMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKIIUm ).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHWBAaHUS pe3yibTaToB oOyuyeHus. VToroBas oleHKa (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yaeOHoi nestenbHOCTH (mM3ydenue aucummuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAaHME, MPAKTHKH) ONPEILSISICTCS CyMMOH OauioB IO
pe3yibTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluy (MTOroBast peiTHHIoBast oljeHKa - MakcuMyM 100 GaioB).

PaCHpCI[eJ'IeHI/IC OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0amnoB 3a OLOCHOYHBIC MCPOIIPHUATHA TCKYLWICIO KOHTPOJIA H HpOMe)I(YTO‘lHOI}'I aTTeCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MepOHpI/IflTI/II\/’I BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CooTrBeTcTBHE
3aJaHusl Tpannunonﬂoﬁ OLICHKEe Onpenenenne OUCHKH
90%+100% «OTIUIHO» OTIM4HOE TOHMMaHKE peaMeTa, BCeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOoOXOAMMbIE PE3YJIbTaThl 00yUeHH sl ChOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0aJlioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «XoporIo» JlocTaTo4HO MOJIHOE TIOHUMAaHHUE MPEJIMETa, XOPOIUe 3HAHUS, YMEHHS U OIBIT IIPAKTUYECKOM JIeSITeIbHOCTH, HEOOXO0JMMBbIE PE3YJIbTaThI
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIlIIOB
55% - 69% «Y 1oBIL» [Tpuemnemoe MOHNMaHNE MTPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHUS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIHHOCTH, HEOOXOIMMBbIE PE3yIbTaThI
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM OailioB
0% - 54% «Heynosi.» PesynpraTel 00y4eHUs! HE COOTBETCTBYIOT MUHHMAJIBHO JOCTAaTOYHBIM TPEOOBAHUIM
[IIxana 1715 OLIEHOYHBIX MEPONPHUITHI SK3aMEHA
% BBINOJIHEHUS JK3ameH, CooTBeTcTBHE
3aJlaHUl PK3aMeHa 0aJL1 TPAAUMLMOHHOI OLleHKe Onpenenertue ouenKu
90%+100% 18 +20 «OTIIIHO» OT/IM9HOE TOHMMaHKE PeMeTa, BCECTOPOHHHE 3HAHMSA, OTIIMYHBIE YMEHHUS U BJIaJICHHE OIBITOM NPAKTHYECKON e TeTbHOCTH,
HEO0XOIUMBIE Pe3yIbTaThl 00ydeHHs c(OPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOJMYECTBOM OAJIIOB, OJIM3KUM K MAKCHMAIbHOMY
70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJHOE TOHUMAaHHUE MIPEIMETa, XOPOIIHE 3HAHHS, YMEHUS U OIBIT IPAKTHUECKOH AEATEIbHOCTH, HEOOXO0ANMBIE
pe3ynbTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM OalIOB




55% - 69%

11+13

«Y IOBJ.» HpI/IeMﬂeMOC MMOHUMAaHUEC NpeaAMETA, YAOBJIICTBOPUTCIIbHLIC 3HAHWS, YMCHHA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH, HeO6XOZ[I/IMLIe
[PE3YJIbTAThI O6yquI/IH Cq)OpMPIpOBaHLI, Ka4eCTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM 0asioB

Pe3yJ'H>TaTLI O6y‘{eHI/IH HC COOTBCTCTBYIOT MUHUMAJILHO JOCTATOYHBIM Tpe60BaHI/IHM

0% - 54% 0-+10 «HeymoBi.»
4. TlepeyeHb TUNOBBIX 3a1aHUI
OHEHO‘[HLIC le/lMepr THINOBBIX KOHTPOJBbHBIX Saﬂaﬂﬂﬁ
MepOnpUsITHS
1. KoHTpoibH
as pabota
BapuaHT N2 1

KoHTponbHasa pabota no tTeme«/nddpepeHumanbHble ypaBHeHUA 1 —ro nopagKa»

1. Onpeaenutb TMN N HaUTK o6 Me peLleHUsA AaHHbIX YPAaBHEHWIA:

1. (y+ylnx)dx— (x—xy)dy =0.

2. Y+ 2X y= 2x2
1+x2 1+x2
2
3. (xy2 +i)dx+ (x2y —X—)dy =0.
y? y3

2. HaiiTn yacTHbBIE peLlICHHS YPABHEHUI:
4. xy—yzxm(X) y(@) =1.
X

5. eYdx=(2y-xe¥)dy, y(-1) =0.

KoHTponbHasa pabota no teme «uddepeHumnanbHble ypaBHEHUA BbICLIEro NopaaKa U cuctembl JY»

I) OnpeaenuTb TUN U HaiTU 06LMe peLleHUs faHHbIX YPaBHEHUN:

!

1) Y=y +Xx




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

X

2) y'-2y'+ y=e—2-
X
1) Pemruts 3apauy Komm:
1) w+(y)'=0.y0)=1y@Q)=1
2) y'-y=e"+2x. y(0)=1y'(0)=1

dx _

3) d‘i'/t_y’ x(0) =1; y(0) = —1.

dt

YucaoBble M QYHKIMOHAJbHbIE PAAbI

l. HccnenosaTh Ha CXOOUMOCTD pSI,Z[BI'

® nl I
1 Z 5 Z (n+1)? 3-Zn'(n+1)"
=n+1-cos’na “(n+2)23" i3 (2n)!
0 _ o (_ 4
4z(n_1j , 5_2( )"n _
n=1 3n+2 n=1 n5+5
. Hailitn nHTEpBan CXOAUMOCTH psAJla, UCCIEI0BATh P/l HAa KOHI[aX MHTEpBAJIA!
(0 1)n 2n 0 32n (n+3)
1
) Zl n 2 Z (x+5)"

Il Pa3noxuTh B psij Teiisopa, B OKPECTHOCTH TOUYKH Xo, PyHKIHIO F(X):




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1) y=Inx, xp=1. 2)y=x2-sin5x, Xo=0
7 1
dyy=—"—-— =0, 4) y=-—= =-1.

)y Trx_122 0 )Y 7

Kontpoabsnas padora Ne3 no teMe «PyHKIUM KOMILIEKCHOT0 lepeMEeHHOTI 0>
BAPUAHT Nel

. 3/ . .
V. a) HaiiTu Bce 3Hauenus kopHs: N — 2 . Pe3ynsTaT BbIMUCIIEHUI OpeICTABUTh B alrebpandeckoii opme.

6) Ipexcrasuts B anredpanyeckoii popme: (—1—i)™.

V. a) Haiit ko3 (GULMEHT pacTsHKEHHs U YroJl I0BOPOTa B TOUKe Zy =1—1 1pu oToGpaxeHun o = z?

0) IIpoBepuths QPyHKIHIO HA AHAIUTHYHOCTD: () = (Z*)2 -Z.

Uxy)=x3-3xy% f(i)=-i.

VII. BbIYHCIIUTL UHTETpAT: sz Imzdz, rae L - orpesox npsmoii ot Touku Z; =0, g0 Touku z, =1-2i.
L
dz _ .
VIIIL. BbIumciuTs HHTErpa: J‘ﬁ ,tme L .|Z — 2I| =1.
[ 2°(z—-2i)

Konmponwvnas paboma Ne3 no meme «Komnnexcuwie paovt. Boruemui»

BAPUAHT Nel

VI. Haiitn anamurnueckyro dyukumio f(z) =U +iV no ussectsoit  neiicrsurensHoii vactu u 3uadenuo T (Z):




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

YA
(z-1)(z% +22-3)
© cos(in) PR (z+i+1)"

2. HaiiTi 1 TOCTPOUTH 00JIACTH CXOAUMOCTH psia: 2 /

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

1. Pasznoxurs QpyHKINIO f ( Z ) = B pa JlopaHa ¢ ueHTpoM B Z() = 1 kombue | z-1 |> 4.

3. Brerauciauts CJICAYIOINUEC UHTCTPAJIbIL:

o0
zdz exp(1/ z)+1 coszxdx
B I dz I

A) § > 5 B
24 €° +e° |7j=2 Z o X2 +4%x+5

KonrposabHas padora Ne3 nmo teme «OnepanoHHoe MCHUCIEHHUE.»
BAPUAHT Nel

1. Pemmts muddepennuansHoe ypapaene X +3X = e , €CIIH X(O) =0.
2. C nomoisro Gpopmyinsl Jroamens HAUTH pelIeHHEe ypaBHEHUS
x''=arctgt,
YIOBJICTBOPSIFOLIEE HAYATbHBIM YCIOBUSIM X(O) = X'(O) =0.
X+y +2x =4t +1,

3. Pewuts cucremy ypaBHEeHHH

1 3 2
+X—-y=—t
y y >




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

W13,

IIpuMep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHele YPaBHEHHA W CHCTE

ME|

1. HaiiTu ofiuse peiiesns ypasHeHuil Nepsoro nopijika

1 y-Ye !
¥=:= sin(y/z)
2) y +ycosz = cosz.
3 v 4y=2ay

0 e_rﬂiiy_l_ dr

= 0.

T costy

5) (32 + 6ay?) dz + b’y + dy) dy = 0.

6) 24P +dy—z)y =1L

2, HafiTy yacTHEE pelleHds VpaBHeHNIT

1) Vo7 + Lde =z ydy, y(1) = 0.
2) (z—y)de+{x+y)dy =10, y(l) = 1.
3) ay' - 2y =2t (1) =0.
4) ¢ dey=(14+z)e™ o, y(0) = 1.
3. HaiiTu peluerus ypasHeHtil BRCIIETro NOPHIKA
0)=10
1 2oy = o2 = 1. N o = el 35"(_ '
) day'y =y Jy ye,y,[“]zl
3y cos’ e = 1 )y +9' =cose.
5) gt +y = LEO2 6) ' +2 +y=z e +—
LA e yraTy=re T

Ty + 2 +y= (122 - 10)e".
O) " —dy" + 5y — 2y = (16 — 2x)e ", 10) 4" + 3y

W) ey + 2 +y =10, 12) 2% " -

8y -3 =

= 2zin 3 — cos Iz,
"oy =1 -2t

Gy = 12lnz.

13) &+ 24 4 5¢ = 8¢~ sin2, 2(0) =2, (0)=6.
14) & — 62 + 252 = Ysindt — 24 cos dt, o) =2, #(0)=-2

4. HaiiTn pelueHis MUHeAHEX clcTeM

& = bz + 5y

. 2)“" ,
y=23z -4y |g=—a+2y

1) {1‘=—8£+4y
& =bhx—2y

3) [ &=6c+dy+2
T li=2+y

4) | o=—a+10y—

=

Il
= o=

t
1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1.UccnenoBaTh Ha CXOIUMOCTD 3HAKOIOJIOKHUTEIbHBIC pAIbL:

©  (2n-1) © 5 3

Z-‘fL(Sn2 +1)-/n ) gitg Van+7
(n) $(n=1)" 1

) 55 2 55 5

2. HccnegoBaTh Ha CXOAUMOCTh SHAKOYCPCAYIOIMUCCA pAAbI:

\/5n +3n-—

734

n3n 2

1) Z( 1) 2) Z( 1"

n 6" (n2 1)

3) z< 1) 2 z< 1 2”[ ]




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

) $I20 gn ) 3 ayny

n=1 n+1 n=1

4. Pasnoxuts B paj Teitnopa no crenensm (X — Xo) GbyHKIUH:

1) y:%, Xg =2 2) y=(1+x)e?, x5=0
X~ +4x+7
arctgx’ 3
3) y= e Xo =0, 4) y=In(x+2)" Xy=1.
X

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

U8 1
1) [V1-x*dx 2) [sinxdx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

1. lanbl uncna 7 = —2\/§ +2i, z,=2-06i.

BreimonauTh AeiicTBUs B anreOpandeckoit hopme:

1) 34, +525, 2) 72y, 3) %
2

2. lausl uncna Zp =3\/§+3i, 2, =-1+4i, 23 =2-4i.

[TocTpouTh uMcia Ha KOMIUIEKCHOM IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPHUECKYIO M IOKa3aTeNbHYI0 (GopMmy
3anucy. BeIMOJIHUTH yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHON (opMme, pe3ynbTaThl NPeACTaBUTh B alredpandeckoi u B
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MoKasareiabHou hopme.

) (2% 2 ¥, 9 22

Iy + 13
3. Jlanbi unena ) = —1—1, 2, =2+3i.

Boraucnute 3HaueHUS (PyHKIIHIA:

1) Inz, 2)e®2, 3) cosz,.

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

C :
1) |z|]=——, 2) |z|=Csin(arg z).
)2 ooy 2)lzi=CsinGrg )
5. Haiitu Moaynb u aprymeHT npousBoHoi ¢pynkuun W= f (Z) B TOYKe Z = Z:
f(z)=(1+4i)e™,  z5=1+i
6. BBIUMCITUTH HHTETpaIbL:

1) j de L:{ |z|=+/3, Rez>0 };
LYz

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

7. BeIYMCIUTh, UCTIONIB3Ys HHTETpaIbHYIO (hopmyy Komu:
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MEpPONpPUATHS
1) |z|=0,5;

ZZ—Z

| ———=dz, 20e L:{2)|z+1[F1;
22(z+1)2

(L) 3) |z]|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux GpyHKIni:

el _ ebt
1) f(t)=cos*. 2) f(t)= r—
2. Haiitn opuruHaimsl GyHKIUN 110 33JaHHBIM U300 PaKCHUSM:
1 p?
DFEP)=—m—— JFM=m—m—
(P+1)?*(p+3) (p* +4)(p* +9)
3. Haiitu pemienue 3aiaun Ko onepaimoHHbIM METOAOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+6x =t2, x(0)=0, x'(0)=0.

3 x"—4ax'+3x=5%  x(0)=0, x'(0)=0.

4. Peminth ypaBHEHUS, UCNOIB3Ys hopmyny roamens:

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

5. Haiitu perenue cuctem omnepannoHHBIM METOIOM:

n X'=6x+2y x(0)=-1, 2) x'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MepOonpUsSITHS
TectupoBa | Bompocsr:
HUE — 1. JTaHbI KOMILIEKCHBIE YUCIIa
HE3aBUCUM | Z, =1+2i u z,= 3
b1 - —
KOHTPOJTH (3mechb Z; U Z, - KOMIUIEKCHO COIPSI’KEHHBIE YNCIIA)
[IOKO VYcraHOBUTE COOTBETCTBUE
(PT5 u JICHCTBUE HAJl YUCTIAMU:
PT6) 1. 2z,+3z,
2. 7,-1,
3. 717,
YA
4, 5.2
1
5. (2"
pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4, —6-3i
5. 6+3i

Z.I[aHBI KOMIIJICKCHBIC YHCJIa
iz
_ 4
z,=2e
57

z,=7e °©
a) ['maBHOe 3HaUYeHME apryMeHTa pou3BeaeHus Z1 * Zop paBHO

Z
0) [1aBHOE 3HAaUEHKE APTYMEHTA OTHONIEHHST — PAaBHO
ZZ
(OtBeThI 1aTh B rpajaycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA

1. 2exp 1+i5§]

2. 2exp 1+i2—ﬂj
3

3. 2ex 1—izj
P 6

4. 2exp 1+i£)
3

SAREEE A A

3HaueHHe GPyHKINUU

. e(1++/30)

e(i —+/3)
e(3-i-1)
e(3-i)

4.

Haiitu ko3bQuimeHT pacTsKeHus U yroi noBopora B Touke Zg = |

npu otobpaennu 1 (Z) = z* +1Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaAPATHBIX OKPYTJIATH 00

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'pagycax

BBectu nBa uncia
a =

5.

BBIUMCIMTE HHTETPA J. (Rez+JImz)dz (L)-
(L) npsiMast JINHUA,

, e
z,=0
COAMHAIOIIAA TOYKH u

z,=1+2i

Bsectn JBa 4YHClia
X =

y:
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OTBET NOJYy4YHTh B BUJE KoMIuieKcHoro uncia X+ 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH

4/9,-7/2
6.
Berauciute uHTErpai, ucnoib3ys Gopmyny Komru 1. —xl2
dz 2. -1
§ > 3. 7l2
|Z+2i|=22 +4 4. —7il2
' 5 -1/2
KOHTyp O6X0)II/ITC5I B ITIOJIOKUTCIIbHOM HAIIPaBJICHHUH.

7

Bribepure Bce hyHKIMH, KOTOPbIE MOTYT Int
CIIY’)KUTh OPUTHHAJIAMHA A —

m O OW
jab)
-
(@]
—+
«
~—+

u
|
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YcTaHOBUTE COOTBETCTBUE OPUTMHAIIOB U 2 4 p
N300paKCHHM L F(p) = + 2
p+3 p°+4
A f(t)=2e" +4cos2t 5 8
_ nadt . 2. F(p): + 5
B. f(t)=3e" +4sin2t p+3 p -4
c. f(t)=2e"" +4sh2t 4 4
e 3 (P = g
D. f(t)=4e> —4ch2t p-S p°-4
3 8
4. F(p) = +—
p-3 p°+4
9.
Beibepure yCIOBHO CXOASLIMICS psii, MCIOJB3YS IPHU3HAK 0 (_1)n+1.n2
Jleii6Huna 1. T
n=1 (3n+2)
n+1
5 Z( D" n
n=1 (n +1)'
n+1
3 Z( D" n
n=1 3n+2
n+1
g, 3 DT
n=1 3n+2

10.
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1 1,1, 15,
f(x)= 1. f(X)==Xx-=X"+=X"+...
Pa3noxuth QyHKIHIO (1 N X)(X—Z) B psill 2 3 4
1 1 3 5
MamopeHa_ 2. f(X):§+ZX+§X2+EX3+m
11
3. f(x):——+—x—§x2+—x3+
2 4 8 16
11.
Uurepsain (1,3) sBisieTcss UHTEPBATIOM CXOAUMOCTH PAJIOB 0
1 Y n(x-2)"
n=1
2 (x=2)"
=N
0 n
X_
n=1 N
4. Y (x+1"
n=1

12.YcraHoBUTE COOTBETCTBHE
byHKIHS CYIIECTBEHHO 0c00ast TOUKa

ez
f(Z):m =00
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f(2) = 2=0

22 (z+4i)

z+l+4i)

f(2) :sin(—4_ z=-4i

13

1

Oynakuuo W = — pasiioxKmwii B OKPECTHOCTH TOYKHU Zg= —i B CTEIICHHOM psiz

a,+a,(z+i)+a,(z+i) +a,(z+i)° +..

Yxkakute Ko3(pPUIEHTHI pa3oKeHUS 8; dy; dp; 83

(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT

MHHUMBIH, |— IIepBBIi MHOKHUTEID)

=
ar=
dz=

14.

16.Pemmts 3amauy Ko oneparuoHHbIM
METOJIOM

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

OTBeT:

K=o 1)1

t

-€

=3t

15.
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Bribepute cxonsiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

1. !
n=1 n+2
X 1

2. —_
n§1§/ﬁ~\/n+2
X 1

3. 3
n:1(n2+3)-\/n+2

4 s 1

. n§13n+5

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

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

L2,

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

25y =
VY = Ginvsx

17. Yacrroe pemenue y * HEOJHOPOIHOIO JIMHEHHOTO
ypaBHEHHS
y"'-3y'+2y = x-e*

HUMECT BHU

P w NP

y* = (Ax+B)-eX - x2
y*=(Ax+B)-e*-x
y*=(Ax+B)-e?X . x?
y* = Ax-e*
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OK3aMeH

=

IIpuMmepsl 3a1aHUil HA3K3aMEH

DK3aMeHAlIMOHHBIN ouiter 1
Cemectp 3

Crenennsle psipl. Teopema Abens.HaxoxaeHne nHTepBaia CX0JUMOCTH CTEIIEHHOTO psijia.
[IpeobpaszoBanue Jlamnaca. Opurunans! 1 n300paxkeHusi. OCHOBHBIE CBOMCTBA ONEPALIMOHHOTO METOa

Pemts 3anauy Komm y'—z =4x*, y@=1
X

L+x)y"+y'=0

Pemutes ypaBHEeHHE

< 1
o n
HccnegoBaTh Ha CXOOUMOCTh YHCIOBOM paa Z (_1)

] (2n+5)In(2n+5)

0 n
OnpeneniTs HHTEPBA CXOIMMOCTH (YHKIIMOHAIBHOTO psaa Z:(—]_)n %

n=1 5 . (X - 2)
Paznoxwuts B pan Jlopana ¢pyHkimio f (Z) = (Z - 3)2 el
Beruucnurs In(—\/§ + i)2

Haiitu ko3¢ ¢dumenT pacTskeHHs IUIOCKOCTH Z = x+iy B TOYKe Z,= 213 opu  OTOOpaXKEHUU

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

VA
IO CTCIICHSIM




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

10.

11.

2z +3i

8. Haiftu yron nosopora miockoctd Z = X+ 1Y B 1ouke Zy =1 npu orobpakennn f(z) == 2
1Z+

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH

|z—1K3, |z+1>1, 5x/6<argz<5xz/4.
eiz

242115 (z+7)°

Haiitu n3o0pakenue amnst GyHKIIUU f (t) =t-ch3t-sin2t

dz

Bpruucnute uHTErpan

TeopeTnyeckne BOIPOCH! JUId HOATOTOBKH K DK3aMEHY

JAudpdepeHunaibHbie ypaBHEHUA U CHCTEMBbI

Kakune oObikHOBeHHBIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3leN¢HHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakue oObikHOBeHHbIe auddepeHianbaple ypaBHEHUS] IEPBOTO MOPsSAKAa Ha3bIBAIOTCS OMHOpoAHbIMU? Kak oHu
permaroTcs?

Kakune oOvikHOBeHHBIE A depeHnanbHple ypaBHEHHS IEPBOT0O MOPSIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciiTe MeTobl
perieHus

Kak pemaercst ypapuenue bepuymnu?

Kakue oObIkHOBeHHBIE UG depeHIranbHble YpaBHEHHsT IIE€PBOTO MOPSAAKA HA3bIBAIOTCS YPABHEHUSIMH B IOJHBIX
muddepennnanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s oObIKHOBEHHBIX AuGdepeHIHaIbHBIX ypaBHEHHH BhicIMX mnopsiakoB? Korma ona mmeer
€IMHCTBEHHOE perieHue?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AH(B(dEepeHIMANbHBIX YPaBHEHHWH BBICIINX TOPSAKOB, JOIYCKAFOIIUX
MTOHIKEHHE MTOPAIKA.

Haiite ompenenenue nuHeHHOro nuddepeHnnaNnbHbIe ypaBHEHUS n - To mopsnaka. Ilepedncinte OCHOBHBIE CBOMCTBa
YaCcTHBIX PELICHUH OAHOPOJHOTO YPaBHEHHSI.

ChopmynupyiiTe TEOpeMbl O BpOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus] HEOJHOPOTHOTO JIMHEHHOTO TU(depeHIIUaIbHbIC YPaBHEHUS

B uem coctour meron Jlarpamka OTBICKaHMS YaCTHOTO pEIICHUS HEOAHOPOIHOTO JHHEHHOro IudQepeHunaibsHbe
ypaBHEHU:?

Cxema moctpoeHus: QyHIAMEHTAILHOW CUCTEMBl PELICHUH OJHOPOJHOTO JIMHEWHOTOo nuddepeHInanbHbple ypaBHEHUS C
MOCTOSTHHBIMU K03 prnreHTamMu
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Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Jaiite ompeneneHue HOPMATbHOW CHCTEMBI OOBIKHOBEHHBIX UG (EpEeHIMANbHBIX YpaBHEHWH N-TO TOPSIKA.
Chopmymmpyiite 3agady Komm m1st Takoit CHCTEMBI.
Uznoxure METOABI MUCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTHICKAHHs OOILEro PeuIeHUs] CUCTEMBI
JIUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUN C TIOCTOSHHBIMH KO3 (HUIIHEHTaMU.

YucaoBble 1 (PyHKIUOHANBbHBIE Psiibl. Paabl @ypbe
[ToHsiTre YKCcI0BOTO psisa, ero cyMMbl. Heo0X0 MBI MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak /{'amambepa. J{ns KakuX BHIIOB YUCIIOBBIX PsAZOB OH A (HEKTUBEH?
Panukanbubiil npusnak Komu. [[ns kakux BUZOB YHCIOBBIX PSAAOB OH MPUMEHSAETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpusnak JleiOHMIIA CXOAUMOCTH 3HAKOUYEPEMYIOIMXCS PIoB. Kak mpoBOAMTCS OLIEHKAa CYMMBI M OCTaTKa Takoro psjaa?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[lonstre (yHKIIMOHANBHOTO psia W 00JIAcCTH €ro CXOAMMOCTH. PaBHOMepHas u abcomroTHas cxomumocTh? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEEHHOro psiaa. CrnocoObl HaX0KICHHUS HHTEPBAIOB CXOIUMOCTH.
Psansr Teiinopa n MakiopeHa i gaHHOW (yHKUMH. YCIOBUS pasznoxeHust GyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MaknopeHa).
Psapr MakiopeHa Juis HEKOTOPBIX JJIEMEHTAPHBIX (QYHKIHMHA, WHTEPBaJbl MX CXOJUMOCTH. MCHOIb30BaHHE TOTOBBIX
pas3IoKEHH /IS TONyYCHHUsT pa3iokeHus B psaja MakiopeHa Oojiee clIOKHBIX (yHKIUH. [[puMeHeHne CTeneHHbIX PAJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
[Tonsitre TpuroHoMeTpuueckoro psaa. @opmyisl Pypbe U HaxokAeHUS K03(PUIMEHTOB psija (QyHKIKS NepruogudecKast
¥l 33/1aHHAsI Ha MHTEpBaJIe [—n; TE] ).

Teopema [lupuxie o0 ycioBusax pasznoxxkeHus GyHKuuu B psg Oypee.
Dopmynel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.
Dopmyiel Dypbe 1St citydas pasiokeHus QyHKIHMHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—| , |]

Pasnoxenue B psn @ypre HENEpUOINUECKUX (YHKIUH.

KomiuiekcHble yncia u pynkuuu. Teopusi BbIY€TOB
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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'eomeTpruyeckoe mpeacTaBieHNe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIyllb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMeTpHUECKas W TMoOKa3zaTeibHas (opma 3amucu KOMIUIEKCHBIX umcel. [lepexox u3 omHolt Qopmel 3ammcu
KOMITJIEKCHOTO 4YHcia K APYrou.

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

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

IlokazaTenbHas, morapudmuyeckasi, TPUTOHOMETPUUYECKHE, THIIEPOOTMIecKue U 00paTHbIE TPUTOHOMETPUIECKHe (DYHKITUN
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTH4YecKOW (YHKIIMM KOMILIEKCHOTO TEpeMEHHOTo B obOmacti. HeoOxomumbie W JOCTATOYHBIE YCIIOBHS
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOJTYJISl U apIyMEHTa MPOU3BOTHON (YHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.

[MonsiTrie MHTErpana oT QyHKIIMK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIE CBOWCTBA. BhIUlcIIeHNe HHTETPaJioB.
Wnrerpanshas teopema Ko, MHTerpansaas popmyna Komm u ee crnenctsust.

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

Crenennbie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxeHun aHaIMTHIECKON QyHKnu B psin Teliopa.

Psnpr Jlopana, omnpenenenue. Teopema JlopaHa O pa3liOKEHHM aHATUTHYECKOH (QYHKIUM B Koiblle B psan. [loHsTne
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0ble TOYKM W uX Kiaccuukanus. Beraer QyHKINM B M30IMPOBaHHOW 0c000i Touke. DOpMyIbl A BBIYUCICHUS
BEIUETOB.

OcHoBHast TeOpeMa O BbIYETaX.

[IpuMeHeHre BEIYETOB K BBIYMCICHUIO ONPEAETIEHHBIX HHTETPAIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlammaca. Kakas (QyHKOHMS MOXET CIAYXUTh oOpurdHaioMmM? UYrto Has3bIBaeTCs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anuiunTe Tabauily n300pakeHni HanboJIee YacTo NCIONIb3YEMbIX JIEMEHTapHBIX (DYHKLUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTes ISl HAaX0XKICHUS N300paKEeHUs 110 OPUTHHAILY
1 Ha0OopoT?
ChopmynupyiiTe ¥ 3anumuTe cBoicTBa audepeHIUpoBaHus W300pakeHUsT U opuruHaia. Kak OHM HCHOJB3YHOTCS IS
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HaXO0KIEHUS H300pAKEHUS 110 OPUTHHAITY H HA000pOT?

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

ChopmynupyiiTe u 3amuIIMTe CBOWCTBAa 3ama3gblBaHUA M cMelleHHs. Kak OHM HCIONB3yIOTCS A HaXOXKICHUS
n300paXeHus 0 OPUTHHAITY U Ha000pOT?

Haiite monstre cBepTku GyHKmi. Kak 3anuceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO HCTIONB30BaTh (POPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

Uznoxwure cxeMy HaX0XKJCHUSI YaCTHOTO PENICHUS IMHEWHBIX TU(PepeHIINATBHBIX YPaBHEHUH OMEePalMOHHBIM METOJIOM.
W3noxure cxeMy HAXOXICHWS YaCTHOTO PENICHUS CHCTEM JIMHEHHBIX AuddepeHnanbHpIX YpaBHEHUH OMEpaluoOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

ITonstue Gynxumii Xapucaiina (1 -gpyukuus) u Jupaka (0 -dymKkms).

5. Mertoanueckne yKa3anus o npoieaype oneHuBaHus

OueHoYHbIe MeponpusaTHus

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHusi

1.

KonTponbnas pabota

B cemectpe cCTynmeHTHI BBIONHSIIOT 5 KOHTPOJBHBIX pPalOT, COAEpKAaHHE KOTOPBIX OXBaTbIBae€T BCE
paszenbAMCHUITIMEEL. KaXIoMy CTyIeHTyBblnaeTcs cBOW BapuaHT. KOHTposbHBIE pabOThI NMPOBOISATCS B Yachl
MPAaKTUYECKUX 3aHATHH. 32 KaKIYI0 KOHTPOJBbHYIO PabOTy MaKCHUMAJIbHBIA Oalll ONpenenseTcs B COOTBETCTBHE C
PEUTUHI-IIJIAHOM JIACLUIIIINHBL.

Kpurtepumn oueHku 3axaHusi:

banbl 32 KOHTPOIBbHYIO pabOTy MOJIyYarOTCsl yMHOKEHHEM MaKCUMAJIbHOTO 0ajlia, peyCMOTPEHHOr'0 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JIOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

VI3

B CCMECTPC CTYACHTHI BBIINIOJIHAIOT 5 I/II[3 110 BCEM pasaiciiaM MporpamMmbl JUCHUITIIINHBI. vy KaxKA0ro CTyACHTAa B
rpymme CBOM BAapHAHT I/Iﬂ3, HOMCp BapuaHTa COOTBCTCTBYCT NOPSAJAKOBOMY HOMCPY CTYAICHTA B CIIMCOYHOM COCTAaBC
TPYIIIIBL.

W13 pa3melieHsl B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pemenne KaXXa010 3agaHusa JOJDKHO OBITh HO}_IPO6HI)IM, C BKJIFOYCHUCM ITPOMCIKYTOYHBIX paC‘léTOB, paccqu:[eHm?I,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BaHHBIX METOJOB U (hopMyil. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aitiom,
ykasbiBaetcss @O, rpynma.

Kputepun ouennBanus
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3aJaHue CUUTACTCS 3aYTCHHBIM, €CJIM BBITOJIHEHO 00JIee MOJOBUHBI 3a1aHH
Ecnm 3amanme He 3a4TeHO, paboTa BO3BpaIIaeTCs CTYICHTY Ha T0PadOTKY.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh HA TIOBTOPHYIO MpoBepky. [Ipemogaarens
MOJKET YYECTh UCIPABJICHUSI U JJOOABUTH OAJIIBI K MTPE BTy UM

TecTupoBaHue — HE3aBUCUMBII
koHTpoiab [TOKO

B cemectpe crtymenTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HEIEenu B
cepeirHe M KOHLE TEKYIIEro CeMeCTpa COIIacHO pacmucaHuio. PyOexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BPEMEHH HA4YMHAECTCS C MOMEHTa Bxoja cTyleHTa B TecTt. MHCTpyKTaxK, IpPeAIIECTBYIOIUN TECTUPOBAHUIO, HE
BXOJIUT B YKa3aHHOE BpeMs. CTyAECHT MOXKET 3aKOHUUTH BBITTOJHEHHE TecTa O UCTEUEHHS OTBEAEHHOTO BPEMEHH.
PT nameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI W BIaJCeHWH, TOMYyYSHHBIX CTYJACHTAMHU 3a
OTIpPE/ICIICHHBIN MTPOMEKYTOK 00yUYECHHSI.

Kaxnpiii BapuanT Ousera MOJETUPYETCsl KOMIBIOTEPOM IO 33JaHHBIM pasliesiaM XUMHUH U coaepkuT 20 3amanuil.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIIEHHsS M MOSCHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanuum
TECTUPOBAHMS MPENOJABATENI0 BBIIACTCI MaTpHUIla OTBETOB M CYMMapHbBI pedtuHr 3a TecT. OOcyxaeHue
Pe3yabTaTOB TECTUPOBAHUS IIPOBOAUTCS HA KOHCYJIbTALMH.

KpuTepun onieHKH 0HOTO0 3a/1aHUS:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHNE BBICTABISAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIHHO BBHINOJHEHHOE MJIM HEBBIIOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6asios;

e JUIA 33JaHUi ¢ BRIOOPOM HECKOJBKMX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTAHOBIICHHE
[IOCJIEZI0BATENIbHOCTH MIPETYCMOTPEHO YACTUYHOE OlIEHHBAHHE.

MakcruManbHBIN CyMMapHBINA TECTOBBIN 0ant 3a kaxaoe PT cocrasmser 15 Gamos.

3a 2 wememu a0 PT cTymeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPALMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcs Ha caiite http://exam.tpu.ruB pasnene «MeponpusATHS», W MOXKET OBbITh BBIIOJHEH KaKIBIM
CTYZEHTOM HEOTpPaHMUYEHHOE YHCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi MO YBANICUMENbHOU Npudune,
npeodycMoOmpeHa 803MONCHOCIb MeCMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbIU HAZHAYAeMCsl Cpa3y nocie KoOHpepeHy-
Heoenu.

Ipu pesynomame pybesicnoco mecmupoganus 6 6ANN08 U Menee, 00YUAOWUMCS NPeOOCMABIAemcs: 6 nepuoo
meKywel npoMedNCymouYHOU ammecmayuy 603MONCHOCMb nosmopHo npotlimu PT 6 pezepenviii denv, coenacosanibiil
¢ bropo pacnucanuii TI1Y.

OK3aMeH

DK3aMeHOCYILECTBIIETCS B COOTBETCTBUHU C [107105KEHHEM O TPOBEACHUH TEKYILETO KOHTPOISA U
npomexxyrouyHoi arrectauuu TITY Ha sk3ameHe cTyieHTY BbIIAalOTCS OUIIETHI, BKIIOYAIOLINE TEOPETUUECKIE
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BOIIPOCHI U MpakTuieckue 3ananus. [Ipemnomasarens, mpoBepuB paboTy, B X0/I¢ YCTHOW OECEIBI CO CTYJICHTOM MOXET

3aJ1aBaTh BOMPOCHI [0 CAMOMY OMJIETY, a TAKXKE JIOTIOTHUTENBHBIE BOIIPOCHI IO TEOPUH U NPAaKTHKE. B uTore cryneHT

HaOHMpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 6amroB. OneHka 3a AUCHUIUIAHY (OPMHPYETCst KaK HTOTOBAs
3a pabOTy B CEMECTPE U K3aMEH B COOTBETCTBUE C MIPUHSATOM IIKAION OICHUBAHMSI.

CryIeHTsl, He CAABLIME 3K3aMEH B CECCHOHHBIHM MEPUO, MOTYT NIEPECAATh €r0 B IIEPHOABI TUKBUIALNN
3aI0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOILEH ITPOLIEypOH.

B cootBercTBuu ¢ mpukazamu oT 25.07.2018 r. Ne58/on OO yTBep»KAeHUM U BBEJICHUH B JICHCTBUE
«CHCTEeMBI OLICHUBAHUS PE3yJIbTATOB 00y4YCHHS B TOMCKOM MOJIMTEXHUYECKOM yHUBEpcuTeTe» u Ne59/o/
OO0 yTBep>KIeHUH U BBEJICHUU B JielicTBUE HOBOM penakuuu «IlonoxeHus o mpoBeACHUH TEKYILEro
KOHTPOJISI U MPOMEXYTOUHOU arrectanuu B TITY)» sx3amen no gusuke mpoBOAUTCS B yCTHOM (hopme.
CryneHTy BblAaeTCsA SK3aMEHALIMOHHBINA OMIIET, COAepKAIIUN TEOPETHUECKHE BOMPOCH], KAUECTBEHHBIE U
KOJIMYECTBEHHBIE 3aaun. Kax b1l Bompoc O6miera oneHuBaThes 6amiom (Bcero mo omiety 20 6amio).
DK3aMeH MPOXOANT B YCTHOH dopme.

CoriacHo 1IKanbl OLIEHUBAHUS PE3YJIbTaTOB

18-20 6amnoB (OTJII/IIIHO) - BCECTOPOHHHE 3HAHUS, OTIUYHBIE YMEHHS U BIIAJCHUE ONBITOM IPAKTUYECKOH AEATENbHOCTH,
HEOOXOANMBIE PE3YJIbTAaThl 00ydeHHs ChOPMHUPOBAHEI;

14-17 6annoB (XOpoOIIO) - TOCTATOYHO MOJTHOE MOHMMAaHHE TPEIMETa, XOPOLINE 3HAHHS, YMEHUS U OTBIT IPaKTHIECKOH
JeATeIbHOCTH, HEOOX0ANMbIE PE3YJIbTAThl 00yUeHHs ChOPMHUPOBAHEI,

11-13 Gamnos (YILOBJ'IGTBOpI/ITeHBHO) - IIpuemMjIeMO¢€ IIOHUMAaHUEC MPEAMETA, YIOBICTBOPUTEIIbHBIC 3HAHUS, YMCHHS U
OTIBIT IPAKTUYECKOH eI TeIbHOCTH, HEOOXOUMBIE PE3yIbTaThl 00yUIEeHUS C(POPMUPOBAHEL;

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

Pe3ynbTarhl NpoMeXyTOYHON aTTecTalui OPOPMIIIIOTCS BEIOMOCTBIO U BHOCSITCSI B 3a4ETHYIO KHUKKY

oOyuarolerocs.




