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1. Poap qucuumiannbl «MartemaTtuka 3» B GOPMHUPOBAHNM KOMIETEHIHH BBINYCKHUKA:

OneMeHT CemecTtp CocraBisioniue pe3yJbTATOB 0CBOCHHS (IeCKPUNITOPHI KOMIIETEHIINH)
00pa3zoBaTeIbHOMN Kox
MIPOTPaMMBbI KOMIeTeHIHH HaumenoBanue KoMneTeHIHH I TS T
(muctuTUIIMHA, Kon
npaktuka, [TA)
Bianeer onbiTOM NpUMEHEHUS 3aKOHOB €CTECTBEHHBIX
VK(Y)-1.B1 HayK ¥ MaTeMaTHYECKUX METOJIOB U MOJIEIICH /ISt
peLIeHust 3a71a4 TEOPETHYECKOTO U MIPUKIIaHOTO
Xapakrepa
CrocoOHOCTh OCYILECTBIIATh TIOHCK, VK(Y)-1.1 YMeert pemarts 3aaui TEOPETHIECKOTO U MPUKIATHOTO
VK(Y)-1 KPpUTHYCCKUN aHaIn3 " CI/IHTGE XapakTepa
nHpOpManMK,  TPUMEHSATH  CHUCTEMHBIN
MOAXOJ JUISl PEIICHUS TTOCTABICHHBIX 33124
3 VK(Y)-131 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTeMaTHYECKHE
MareMatika 3 METO/IbI TEOPETHUECKOTO XapaKTepa
BirianeHnue onpITOM NpUMEHEHHS MaTeMaTHYECKOTO,
XMMHUYECKOT0, (PM3MIECKOr0 aHaINu3a 1
MH(OPMAMOHHBIX TEXHOJIOTWH B MHHOBAIMOHHOM
OIIK(Y)-7.B1 | gesremsHocTH
CrocoOHOCTh IPUMEHSATH 3HAHUS
MaTeMaTHKH, (GU3UKH 1 €CTeCTBO3HAHNS,
XHMHH ¥ MATEpHATORC/ICHHS, TCOPHH YMeHue NpUMEHSTh 3HAHUSI MAaTEeMaTHKH, GU3UKH U
OIIK(Y)-7 JIIPABIEHHS ¥ HHBOPMAIEOHHbIS €CTECTBO3HAHUS, XUMHUH U MaTepUAIOBEICHHS, TEOPUU
TEXHOIOTHH B HHHOBAIOHHOH OIK(Y)-7.V1 YIpaBJieHUs U HchbopMauHOHme TEXHOJIOTHUi B
eATeNbHOCTH WHHOBAI[HOHHOM JIEATEIBHOCTH
3HaHHE OCHOB MaTeMaTHKH, (PU3UKH U €CTECTBO3HAHUS,
OIIK(Y)-731 XMMHH ¥ MaTE€pPHUAIOBEICHUSI, TEOPUH YIIPABICHHS U

MHPOPMALIMOHHBIX TEXHOJIOTHI B MHHOBAITMOHHON
JIeSTENbHOCTH




2. IToka3zaTeu U MeTOALI OLICHUBAHUS

Ilnanupyemble pe3yJbTaThl 00y4eHHsI 10 JHCHUILIMHE Kon HaumeHoBaHue pa3jena JUCHUILIMHBI MeToabl OLlCHUBAHUSA
Kon HaumenoBanme KOHTPOJIUPYeMOi (oueHOYHBIE
KOMIeTeHI[ U MeponpHUsITHSI)
(nJm ee yacTm)
PA1 Braseer MmeToamMu penieHus] 0OBIKHOBEHHBIX YK(¥)-1 1. O6bikHOBEHHBIE T (hepeHInanbHbIe YpaBHEHNS KonrponbHas padora
muddepeHnnanbHpIX ypaBHeHuUi 1-ro u Beicmero nopsiakoB 1 | OIIK(Y)-7 HIEPBOIO MOPAIKa nas.
cucreM Au(pGepeHINaTIbHBIX YPaBHEHHH; 2. OObIKHOBEHHBIE TU(PepeHIaIbHbIE YPaBHEHUS TectupoBanue —
METOJAMHU HCCIIETOBAHUSA CXOIUMOCTH PSIIOB, PA3IOKEHUS BBICIINX TOPSAKOB M CUCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIH
(YHKIMIA B CTETIEHHbBIE M TPUTOHOMETPUUECKHE PSIbL; i depeHInanbHbIX YpaBHEHU koHTpOIs [JOKO
MeToaMu TUQQepeHInaNbHOT0 U HHTETPAIbHOTO HCUNCIICHUS 3. UncnoBble psaapl
(YHKIHI KOMIUIEKCHOTO IEPEMEHHOT0; OCHOBHBIMHU 4. OyHKINOHATIBHBIE PSIBI
MPWIOKEHUSIMH TEOPHH BBIYETOB; METOAAMH ONIEPAIIHOHHOTO 5. Psanst Ddypoe
WCYHNCIICHUS PEIeHIs OOBIKHOBEHHBIX (] hepeHITanbHbIX 7. Paap1 B KOMIUTEKCHOU O0JIACTH
YpaBHEHUH 1 X CUCTEM 8. Teopus BBIYETOB M €€ IPHIIOKECHUS
9.ITpeobpaszopanue Jlamraca. OnepartuOHHBINA METOT
peuienust nuphepeHInaTbHBIX YPaBHEHUH
P12 YMeer onpenenath THII, HAXOAUTh 001ee u yacTHoe pemenue | YK(VY)-1 1. OObIKHOBEHHBIC TU(GepEHIMATbHBIC YPABHCHHUS KontponbHas paborta
muddepeHInaTbHbIX YPABHEHUH U CHCTEM JTMHEHHBIX OIIK(Y)-7 HIEPBOTO MOPAJKA nas.
b depeHIMaTbHBIX YPaBHEHUH ¢ MOCTOSIHHBIMH 2. OObIKHOBEHHBIC TU(GEePEHIMATBHBIC YPABHCHHUS TectupoBanue —
k03¢ dULHEHTaMH; UCCIIEI0BATh HA CXOAUMOCTD YHCIIOBbIE BBICIIHX ITOPSKOB U CHCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIH
PsABL; HAXOAUTh HHTEPBAJIbI CXOJAUMOCTH CTEIIEHHBIX PSJIOB; muddepeHIHaTbHBIX YPaBHEHUH koHTpoIs LJOKO
pasznarate GyHKIUH B psja Teitnopa u @ypee; BHIOTHATH 3. YucsoBble psabl
JIEWCTBHS C KOMIUIEKCHBIMH YHCIIAMU B (QYHKIHSIMHU; 4. OyHKIMOHAIBHBIE PSBI
mudhepeHInpoBaTh U HHTETPUPOBATH (PYHKIIUH 5. Psansr @ypoe
KOMIUIEKCHOTO NIEPEMEHHOT0; pasiarath (pyHKINH B psix 7. Psizpl B KOMITIIEKCHOH 001acTH
JlopaHa; IpUMEHSTH TEOPHIO BEIYETOB JJISI HAXOXKICHHS 8. Teopust BHIYETOB M €€ PHIIOKECHUS
MHTETPAJIOB; HAXOIUTh H300pa’keHne 10 OPUTHHAIY 1 9.Ilpeobpa3zoBanue Jlamnaca. OneparioHHBINH METOA
OpHUTHHAJI TI0 H300paKEHUIO; pemenns quddepeHnnaNbHbIX YpaBHEHHH
pemats 3amaqy Komu s quddepeHnnanbHeIX ypaBHEHUH U
CHCTEM C MOMOILBIO ONEPAUOHHOTO HCUUCICHUS
PA3 3naeT xiaccupukanuio auhepeHInanTbHBIX ypaBHEHNH, YK(V)-1 1. O6pIKHOBeHHBIE TU(GepeHIHaIbHbIE yPaBHEHHS Kontponsuas pabora
OCHOBHBIE METOIBI pelIeHus TuddepeHInaIbHbIX YPaBHEHUI OIIK(Y)-7 IIEPBOTO MOPAIKA nas.
MIEPBOTO U BHICIINX MOPSIIKOB U cCUCTEM MU hepeHIHaTbHBIX 2. O6bIkHOBEHHBIE U hepeHITHATbHBIE YPABHEHHS TectupoBanue —
YpaBHEHHIA; BBICIIHX ITOPSIKOB U CHCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIH
OCHOBHBIE MOHATHS TEOPHH YHCIOBBIX U (DYHKIIMOHAIBHBIX muddepeHnanbHBIX YpaBHEHUH koHTpoas [JOKO
psinos; psamsl  Teitnopa, Makiopena, ®ypbe; HOHATHS 3. Yucnossle psiast
4. ®yHKIMOHAIIBHBIE PSIBI




KOMIUIEKCHBIX YHCEJN, OCHOBHBIX (DYHKIHUH KOMIUIEKCHOTO 5. Paner Oypee
MepEeMEHHOTO ¥ WX CBOWCTBA; Iu(QepeHnrnpoBaHne H 7. Psijibl B KOMIUIEKCHOH 00acTu
MHTErpupoBaHue (QYHKLUMH KOMILIEKCHOIO  I1€pEMEHHOIO; 8. TeopHst BBIMETOB U €& MPHIIOKCHUSA 5
. 9.IIpeobpazoBanue Jlamiaca. OnepalMoHHbII METO
noHATUsA psna JlopaHa, OCOOBIX TOYEK, BBIYETOB; MOHITHE .
. peuienust MU hepeHInaTbHBIX YPaBHEHUH
npeobpasoBannsi Jlarutlaca W €ro  OCHOBHBIE  CBOMCTBA;

OCHOBHBIC TPUJIOKCHUA ONIEPAITMOHHOI'O HCUUCIICHU

3. IlIkaJja oueHuBaAHUSA

[Topsimox opraHu3alil OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JOKAJIbHBIM HOPMATUBHBIM aKTOM —
«CucreMa OIleHUBaHMS Pe3yIbTaTOB 00y4deHUs: B TOMCKOM MOJUTEXHUYECKOM YHHBepcuTeTe (Cuctema OlleHHBaHUsA)» (B JEHCTBYIOIIEH PEIaKIim).
Hcnonb3yercss OalmbHO-PEUTUHIOBasi CHCTEMa OIICHUBAHHUS pPe3yJbTaToB oOydeHwus. MToroBas oreHka (TpagullMOHHAs W JUTEpHas) MO BHUAAM
yaebHoit nestenbHOCTH (M3yuenwe aucuuiuimH, YWPC, HUPC, kypcoBoe mpOeKTUpOBaHHE, INPAKTHKH) OIMPENEISIeTCS CyMMOH OaiioB O
pe3yJibTaTaM TeKYIIEro KOHTPOJIS U TPOMEXKYTOUHOM aTTecTauu (MTOroBasi peHTHHIOBast olleHKa - MakcumyM 100 6amioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJIHHUTCIBHBIX 0amaoB 3a OLCHOYHBIC MCPOIPUATUA TCKYLICTO KOHTPOJISI U HpOMe)KyTO‘{HOﬁ aTTeCTalnn
YCTaHaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PeKOMeHI[yeMaSI mKajga ajisi OTACIBHBIX OIICHOYHBIX MepOHpI/IflTI/II\/JI BXOAHOI'O M TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE
o Onpeneﬂeﬂue OLlCHKH
3aaHust TPAAUIIMOHHOHU OLICHKE
90%+100% «OT1auaHO» OTnuuHOE NOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHNUS, OTJIMYHBIE YMEHUS U BIIa/ICHUE OTBITOM NPaKTHYECKON AEATENBHOCTH,
HEOOXOAMMBbIE PE3YJIbTaThl 00yUeHH sl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJIMYECTBOM 0auioB, OJIM3KUM K MAaKCHMAJIbHOMY
70% - 89% «Xopomuro» JlocTaTo4HO TOJIHOE TOHMMAHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OITBIT NIPAKTUYECKON ESTENbHOCTH, HEOOXOJUMbIE PE3yJIbTaThI
00y4eHust chOpMUPOBaHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMUECTBOM OaIlIOB
55% - 69% «Y1oBiL» [Tpuemnemoe MoHNMaHKE MTPEAMETA, YAOBIETBOPUTEIILHBIC 3HAHHS, YMEHUS U ONBIT MPAKTHUECKOH JeATeIbHOCTH, HEOOXOANMBIE PE3YJIbTATHI
00y4eHust chOpMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIEHBIM KOJIMYECTBOM OailjIoB
0% - 54% «Heynosn.» PesynbraTel 00y4deHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUSIM
[Ixana nyst OIIEHOYHBIX MEPOTPUATHI U U depeHITMPOBAHHOTO 3a4eTa / 3a4eTa
Crenenn
CooTBercTBHE
copmMupoBaHHOCTH Bana . OnpenelieHne OLEHKH
TPAMIHOHHON OLeHKe
pe3yIbTATOB




00yuyeHnst

OTIU4YHOE MOHUMAHHE npeaMeTa, BCECTOPOHHUE 3HAHUS, OTJIIMIHBIC YMEHHUS U BJIAACHUE OIIBITOM HpaKTI/I‘{CCKOﬁ JCATCIIBHOCTH,

90% + 100% 90 +~ 100 «OTINYHO»

HEO0XOIMMBIC PE3yNIbTaThl 00yUeHHsI chOPMUPOBAHBI, UX KAYSCTBO OIICHEHO KOJUYCCTBOM 0AJIOB, OJM3KUM K MAKCHMAIBHOMY
70% + 89% 70 + 89 «Xopomio» OCTaTOYHO ITOJITHOE ITOHMMAaHUE MIPEIMETa, XOPOIINE 3HAHUS, YMEHUS U OIBIT IPAKTHYECKOM AeATEIbHOCTH, HEOOXOIUMEBIE

) ) y )

pe3ynbTaThl 00yueHHs CHOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIICHCHO MHHUMAJIBHBIM KOJIMYECTBOM 0aJLIOB

55% + 69% 55+69 «Y IOBI.» IIpueMiaeMoe MIOHUMAHKE IIPEAMETA, YIOBIETBOPUTEIbHBIE 3HAHUSA, YMEHUS U OIBIT IIPAKTHYECKON AEATEILHOCTH, HEOOXOAUMBbIE
& 2 2

pe3yibTaThl 00y4eHHs CPOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OL[CHEHO MUHHMAIIbHBIM KOJTMYECTBOM OAIJIOB

55% + 100% | 55+ 100 «3a4yTeHo» Pe3ynbpraThl 00y4eHUs] COOTBETCTBYIOT MHHHUMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosn.»/ PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JI0CTATOYHBIM TPEOOBaHUSIM

«He 3auteno»

4. TlepeyeHb THNOBBIX 3aIaHUI

OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

KonTposnbh
ast pabota

1.

3.

4.

BapuaHT N2 1

KoHTponbHas pa6ota no teme «AuddepeHumanbHble ypasHeHUA 1 —ro nopagKka»

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

(y+ yInx)dx— (x — xy)dy =0.

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

2. HaiiTn yacTHbBIE pelIeHUs] yPABHEHUI:

xy'—y=xtg % ;Y@ =1




OueHoOYHbIE
MepOonpusTUs

le/lMepr THINOBBIX KOHTPOJBHBIX 3aaHui

5. eYdx=(2y-xeY)dy, y(-1)=0.

KoHTponbHana paboTa no teme «AuddepeHumanbHble ypaBHEHUA BbicLiero nopaaKka u cuctembol [1y»

I) OnpeaenuTb TMN U HaITU 06LMe peLleHUA faHHbIX YPaBHEHUN:
1) y'=y+x

X

2) y'-2y+y="y.
X
I1) Pemuuts 3apauy Komm:
1) w+(y)'=0. y®=1y@®=1
2) Y-y =e+2x. y(0)=1y'(0)=1
ox _

= y’
3) gt xO=Ly(©0)=-
W

YucaoBblie 4 QYHKIMOHAJIbHBbIC PAIbI

I/ICCJ'ICI[OBaTB Ha CXOOAUMOCTD PSJbIL:
X 1 (n+1)? = ni(n+1)!

Ly - 22 3.y

~in+1-cos? na S(+2)23" a3 (2n)!




OueHoOYHbIE

le/lMepr THINOBBIX KOHTPOJBHBIX 3aaHui

MEpOnpUsTUs
2 n-1)" 2 (-1)"n*
W3] g’
n1\ 3N+ 2 n1 N”+5
. Halit nHTEpBan CXOAUMOCTH psAJla, UCCIEI0BATh Pl HA KOHIIaX UHTEpBaJIa:
0 (Oll)l’lXZH 0 32ﬂ (n+3)2
D YX—— ) X
n=1 n n=1 (X + 5)
. Paznoxuth B psan Teitnopa, B OKPECTHOCTH TOYKH Xo, PyHKIHIO F(X):
1) y=Inx, xp=1 2) y=x2-sin5x, Xo=0
7 1
3y y=——— % =0, 4) y=s—= xg=-1.
1+x-12x2 Ux
KonTpoJsbnas padora Ne3 no teme «®yHKIMH KOMIJIEKCHOTO IIePeMEeHHOI 0>
BAPHUAHT Nel
. 3/ . .
V. a) Haiftu Bce 3HaueHus KopHs: N/ — 2 . Pe3ybTaT BBIYMCIICHHUIA IPEICTABUTH B alreOpandeckoil Gpopme.
6) IpexncraButh B anredpanueckoii popme: (—1— i)4i :
V. a) Haiitu ko>dduImenT pacTsHKeHHs U yrodl II0BOpoTa B Touke Zy =1—1 nmpu otobpakennn o = 22
6) IIpoBepuTh (BYHKIIHMIO HA AHATHTHIHOCTE: ® = (Z )? - Z.
VI, Haiitn amamuruueckyro dynkumioo f(z) =U +iV no ussectHol  neiictBurensHOM uyactn u 3Hauenutoo f(Zp):
U(xy)=x3-3xy? f(i)=-i
VII. Belunciauts uHTErpa: jZZ Imzdz, rne L - orpesok npsimoit ot Touku Z; =0, 1o Touku Z, =1— 21,

L




OueHoOYHbIE le/lMepr THINOBBIX KOHTPOJBHBIX 3aaHui

MepONpPUSTHS

dz :
VIIIL. Beraucnuth HHTErpa: .[ 3 roe L Z|Z — 2I| =1.
A

(z-2i)*"

Konmponsnasa paboma Ne3 no meme «Komnnexcuwie paovt. Boruemoiy

BAPUAHT Nel

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

2. Haiiti 1 moCTpOUTH 00JIACTH CXOAUMOCTH psijia: z l,

n=1(z+i+1)" n2o(2n+i)(4+3i)"

1. Paznoxwurs GpyHKINIO f ( yA ) = B psia JlopaHa ¢ HeHTPOM B Z() = 1 B xombue | z-1 |> 4.

3. Brruncioute CJICAYIOIINC UHTCTPAJIbL:

o0
zdz exp(1l/ z)+1 cos zzxdx
) § B J‘ p( ) dz

> B 0)
z-2-a€’ +e I2j=2 Z e X2 +4X +5

KonTpoJsbnas padora Ne3 no teme «OnepanoHHoe UCHUCIEHHE.)
BAPHUAHT Nel

1. Pemuts muddepeHunanbHoe ypapuenne — X'+3X = e , eclu X(O) =0.

2. Cnomomsio popmyisl [Aroamenst HAHTH pellieHUe ypaBHEHHS
x''=arctgt,
YAOBJICTBOPAIONICEC HAYaJIbHBIM YCIIOBUAM X(O) = XI (O) = 0

X'+4y +2x =4t +1,

3. Pemmts cucremy ypaBHEHHH 3., X(O) = y(O) =0.
Yy+HX—y = Et




OueHoOYHbIE
MepOonpusTUs

le/lMepr THINOBBIX KOHTPOJBHBIX 3aaHui

3.

Ilpumep BapmaHTa MHAWBUAYAIbLHBIX 3aJaHUM.




OueHoOYHbIE
MepOonpusTUs

le/lMele THINOBBIX KOHTPOJBHBIX 3aJaHui

JucdepeHiunantHele YpaBHEHWA W CHCTEMBI

1. HaiiTu ofiuue peiienns ypasHeHsl NepBoro nopijika

Y 1
Ny-2o_—
) z  sinfy/z)
2) o +ycosz = cosx.
3 ¥ +y==zyy.

- dr
0 € tiy_l_ Ig

T cos®y
5) (32® + 6ay?) dr + (6cPy + 4y ) dy = 0.
6) 24yt +dy—z)y =1

=1

2. HaiiTn uacTHEle pelieHnd ypaBHeHUH

1) ViF+ lde =z ydy, y(1) =10
2) (z—y)dz+ (z+y)dy =10, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) ¢ ey =(14+z)e ™ o, y(0) = L.
3. HaiiTn pewenus ypasseHuil BRICIIero Nopaika
Yoty = o't D)ot o o y(0) =0,
1) Zayy" = y" - L. Dy =v'e oo
3)y"cos’z = L. 1)y +y =cosz.
5) 4 + _2+c05‘1$ 6)y' + % +y=ze + 1
Wy cos’ ¢ yrapry=re e
Ny +2% +y=(12z-10) e, &)y =3y’ = 2sin 3z — cos 3z

0) 4" — 4y 4 5y — 2y = (16 — 12z)e %, 10) 4™ + 3" + 2 =1 — 2*
1) 2ty 4oy +y =0, 12) 2 4" — 6y = 12Inz.

13) &+ 2 + 5z = —8¢ ' sin2, z(0) =2, #(0) =6.
14) & — 63 + 25z = Osindt — 24 cos 4t o(0) =2, #(0)=-2.

4. HaiiTn pelesns JTuHelHBX cHcTeM

]i=[iz+55l z(0) =0

=8z +4dy
1){ 2)ly=—w+2y' y(0)=1.

= 3r —dy

o En =6 2
3) @ ';u 2y‘ 4)]z bz + 4y + 21 .
y=2r+y ]y=—u’+lﬂy—l




OneHo4nsble IIpuMepsb! THNOBBIX KOHTPOJILHBIX 3aJaHUI
MepONpPUSTHS

YucaoBble M QYHKIMOHAIbHbIE PSAAbI
1. HccnenoBaTh Ha CXOAUMOCTH 3HAKOIIOJIOKHUTEIbLHBIE PAABIL:

> (2n-1)2 > 5 3
) Y~ 2) St
) nZ::l(Sn2+1)-\/ﬁ ) nZ:)lg J2n+7
(n') © (n—ljn 1
3 4 n-iy 2
) Z ) ngl e
2. I/ICCJ'IC,Z[OBaTB Ha CXOAUMOCTD 3HAKOYCPCAYIOIIUCCA PSAABI:
3n-2 5n% +3n -1
1) > " 2) Y (-1)"
nzl 2n Z Cmiea
n 6" (n% 1) o
3)2(1)— 4)2(1)I 1+
n=1




OueHoOYHbIE
MepOonpusTUs

le/lMepr THINOBBIX KOHTPOJBHBIX 3aaHui

3. Hanru MHTEepBaJlbl CXOOVMMOCTNM CTEIIEHHBIX PAIOB:

1) i 3V”*2(x—8)” 2) i(—l)”nz2n X"
n=1

n+1 n=1

4. Paznoxuts B psx Teitnopa 1o crenensiM (X — Xg) dyHkiuu:

1 —-2x
1) y=——————, %Xp=-2 2) y=(1+x)e ", x=0
X2+ 4% +7 0 ( ) 0
arctgx3 3
3) y:5—3 Xp =0, 4) y=In(x+2)" xp=1.
X

5. Ucnonp3ys pa3iioskeHre TOIBIHTErPaTbHON (YHKIIUU B CTEIICHHOW PSIJI, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

18 1
1) [V1-x3dx 2) fsinx®dx
0 0

KomiuiekcHble yncjia u GyHKIumn

1. Mausl uncna Z = —2\/§ +2i, z,=2-6.

BreimonHuTh AeiicTBUs B anreOpandeckoi hopme:

1) 33 +52y, 2) 7-zp, 3) 2.
Zp
2. laus! uncna Z; :3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouth uMciaa Ha KOMIUIEKCHOW IJIOCKOCTHM W TEPEBECTH B TPUTOHOMETPUUYECKYIO U TOKa3aTelabHYyI (opmy
3anucy. BhIMONMHUTG yKa3aHHbIE IEHCTBHSI B IIOKa3aTeNbHON (opMe, pe3ynbTaThl MPeJICTABUTh B alreOpandeckoil u B
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MoKasareiabHoU opme.

1) (2,)° 2) ¥z, 3 258

Zy +Z3
3. Mambr uucna 2y = —1—1, 2, =2+3i.

Boraucnute 3HaueHUs PyHKIHIA:
z
1) Inz;, 2) e"2, 3) cosz,.

Pesynbrarel mpencTaBuTh B aniredpanydeckoit popme.
4. OnpenenuTh U MOCTPOUTH HAa KOMIUIEKCHOM TUIOCKOCTH CEMENCTBA JIMHUH, 3aJaHHBIX YPABHEHUSIMU:

C :
”'“:EEQ’ 2) |z|=Csin(arg z).

5. Haiitu Mojty/is 1 aprymenT nipoussoanoil gpyrkimuu W= f(2) B touke z = Zp:

f(z)=(+4i)e ™,  z5=1+i

6. BerauciauThb HHTETpaJIbI.

1) L:! |z|=/3, Rez>0 ;
({)f { |

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

7. BeIYMCIUTB, UCTIONIB3Ys MHTETpalIbHYIO (hopMyry Komru:




OueHoOYHbIE le/lMepr THINOBBIX KOHTPOJBHBIX 3aaHui

MEpPONnpPUATHS
1) |z|=0,5;

22 -7
[]j—dz, 20e L:42) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanyoHHbII METOI
1. Haiitu u3o0pakeHus cleayomux QyHKIHMA:

et _ ebt
1) f(t)=cos’. 2) f()= :
2. Haiitu opurunansl GyHKIHHI 110 33JaHHBIM H300paKEeHUSM:
1 p2
HDFP = ) F(p) =
(p+1)*(p+3) (p®+4)(p*+9)
3. Haiitu perienne 3amaun Koy onepannoHHBIM 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 = 5e4t x(0)=0, x'(0)=0.

4. Pemuth ypaBHEHUS, UCNIOIB3Ys popmyity [lroamens:

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

5. Haiitu pPCHICHUC CUCTEM OIICPAITMOHHBIM MCTOAOM:

1y Xx'=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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MepOnpUSTHS
TectupoBa | Bompochsr:
HHE — 1. Jlanbl KOMILJIEKCHBIEC YUCIA
He3aBUCHM | z,=1+2i u z, =3i
13171 - -
(3mech Z; ¥ Z, - KOMIUIEKCHO COIPSKEHHBIE YUCIIA)
KOHTPOJIb
HOKO YcraHOBUTE COOTBETCTBUE
(PT5 u JCUCTBUE HAJl YACTIAMMU:
PT6) 1. 2z, +3z,
2. 7,1,
3. 7,2,
z
4. 5.2
Zl
2
5. (z,)
pe3yJibTaT ACHUCTBUS HAJl YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i

2. Z[aHLI KOMIIJICKCHBIC YHCJIa

i~
— 20 4

z, =2e
57

z,=7Te °
a) ImaBHOE 3HaYeHHE apryMeHTa NpOu3BeAeHUs Z1 * L9 paBHO

z

0) [MaBHOE 3HAYCHHE apryMEHTa OTHOILIEHHSI — PaBHO
z
2

(OtBeTHI 1aTh B rpagycax)
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3.YCcTaHOBUTE COOTBETCTBHUE
OyHKUMS

1. 2exp 1+i5—7[j

6

2. 2exp 1+i2—7[j
3

3. 2ex 1—i£j
P 6

4. 2exp 1+i£j
3

AN

3Ha4YeHHE (QYHKIIUN

. e(1++/3-i)

e(i —+/3)
e(+/3-i-1)
e(~/3-1)

4.

Haiiti k05 QuupenT pacTsikeHns M yroi nopopora B rouke Zg = |

IIpU 0TOOpaKEeHUU f (Z) = Z4 +Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaJAPATHBIX OKPYTJIATH 0

JCCATHIX.
3HadeHUs yrijia moBOpOTa BBOAUTH B I'paaycax

Bsectu JABa 4ucCiia
o=

5.

Bbruncnute uHTErpan J. (Rez+JImz)dz (L) -

(L) IpsiMast JTUHUA,
, Tae

z,=0
COAMHAIIAA TOYKH n

z,=1+2i

BsecTn nBa uncna

X =
y:
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OTBeT MOJIY4YUTh B BUIC KOMIUIEKCHOTO yrcia X+ 1Y

JlpoOHbIe 3HAYCHUST BBOJUTH B BHJIE HECOKPATUMOMN APOOH

419,-712

6.
Berarcnuth wHTETpan, uenoib3ys Gopmyny Komm 1. -7ml2
dz 2. —r&
§ > 3. 7l2
z+2il=2 2° +4 4 —7il?2
' 5. -1/2
KoHTyp 00X0UTCsI B MOJIOKUTEILHOM HAITPABJICHUH.

7

Bri6epuTe Bce pyHKIMH, KOTOPHIE MOTYT Int
CILy’KMTb OPUTMHAIAMHU

m O OW
QD
-~
(@]
—+
o
~—t

m
|




OHEHO‘[HLIC le/lMepr THINOBBIX KOHTPOJBHBIX 3allal-[l/ll7[
MEpPONnpPUATHS
VYcTaHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4
U300paXKeHuUI 1. F ( p) = + > P
; p+3 p°+4
A f(t)=2e"" +4cos 2t 5 8
: 2. F(p)= +
B. f(t)=3e3t+4sm2t (P) p+3 p2_4
c. f(t)=2e"% +4sh2t 3 F(oy= 2 4p
3t . (p) - 3 )
D. f(t)=4e® —4ch2t p-5 p°-4
3 8
4. F(p)= +—
p-3 p“+4
9.
Beibepure yCIOBHO CXOASIIMICS  psii, MCIOJNB3Yys IMPU3HAK 0 (_1)n+1 . n2
JleiiOouuma 1. e
n=1 (3n+2)
2 00 (_1) n+1 n
S oo (n+D)!
3 0 (_1) n+1 n
. n=1 3n+2
4 § (_l)n+1
. n=1 3n+2
10.
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1 1, 3
- - 1. F(X)==x-=x"+=x"+...
Pa3noxkuTh QyHKIHIO (1 N X)(X—Z) B pAll 2 3
11 3 5
Maxkopena. 2. f(X):E+ZX+§X2+EX3+“
11
3. f(x)_——+—x—§x2+£x3+
2 4 8 16
11.
Wutepsan (1;3) sABiIseTCS HHTEPBAIOM CXOAMMOCTH PSIIOB o0 0
1. Y n(x-2)
n=1
0 _ n
2 Zu
n=1 N
0 n
X_
3. Zﬁ
n=1 N
4. > (x+D"
n=1

12.Ycra”HOBUTE COOTBETCTBUE
byHKIHS

CYIIIECTBEHHO 0co0ast TOUKa

Z=00
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le/lMepr THINOBBIX KOHTPOJBHBIX 3aaHui

MepONpPUSTHS

ez

f(2)

T (Z+1)(z-1)

z=0

z=-4i

13
1

Z

a,+a,(z+i)+a,(z+i)* +a,(z+i) +...

Yxkakute K03hPUITEHTH pa3iIoKeHUs do; a1; a2; a3
(poOHBIe OTBETHI BBOAUTE OOBIKHOBEHHON HECOKPATHMOI1 Ipo0bI0 6e3 po0esioB, ecitk KO3 GUIMEHT

MHHMBIH, | — MepBBIf MHOKHUTEIIb)

@Oyukuuo W = — pasiioxkuwiv B OKPECTHOCTH TOYKU Zo= —i B CTEIIEHHOU sz

Q= __i

a;=
ax=

14.

METOAO0OM

X'+3x'=e 3t

16.Pemmuts 3amauy Koy onepanoHHbIM

x(0)=0, x'(0)=-1

OrtBer:

X(t) = g(e—f”t 1)1

3

-€

-3t

15.
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Bribepure cxonsmumiics psjl, UCIOIb3Ys IPU3HAK CPABHEHUS

0¢]
1. L
n=1 n+2
2 1
2. Y ——
nzl%'vn+2
2 1
3. )
n=1(n2+3)-\/n+2
4.y 1
n=13N+5

161/13 ypaBHCHI/Iﬁ BBICHICTO IMOpAAKa BI>I6paTb YpaBHCHUA, JOITYCKAIOUIME IMMOHMXKCHHUE ITOPAAKa C TIOMOIIBIO 3aMCHbBI

y'=p(y).y'=p'y-p
L2,
y+ﬂ(Y) =0
2yy"-2yy'Iny=(y")’
y'+2y'+y=e"
y"sin* x =sin 2x

y"+25y =

o M w D

sin®5x

17. Yactroe pemenne Y * neoanoponHoro nuHeitHOro

ypaBHEHHUS

y"-3y'+2y = x-e*

HUMECT BHU

1. y*=(Ax+B)-eX x?
2. y*=(Ax+B)-e*.x
3. y*=(Ax+B)-e?* . x?
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4, y*=Ax-e*

OK3aMeH

=

IIpuMmepsl 3a1aHKil HA DK3aMEH

DK3aMeHAMOHHBIN Oumiaer 1

Cemectp 3
Crenennsle psubl. Teopema AGens.HaxoxaeHne nHTepBana CX0JUMOCTH CTEIIEHHOTO psijia.
[IpeobpaszoBanue Jlammaca. Opurunans! 1 n300pakeHus. OCHOBHBIE CBOWCTBA OMEPAIIIOHHOTO METO/IA

Pemmnts 3amauy Komm y'— Y 4x4, y(1) =1
X
1+ x°)y"+y'=0

Pemmnts ypaBHEHUE

- 1
o n
HccnegoBaTh Ha CXOOUMOCTh YHCIOBOM paa z (—1)

= (2n+5)In(2n+5)

00 9n
Onpe/IenuTh HHTEPBAT CXOIMMOCTH dyHKIHORabHOTO pima Y (—1)" _—
Paznoxwuts B pan Jlopana ¢pyHkImio f (Z) = (Z - 3)2 e
Brrunciurs In(—\/§ + i)2

Haiitu koodduument pacrspkenust miockoctn Z=X+1y B Touke Z,=2i—3 npu oroOpaxkeHHH

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

Z
O CTCICHAM
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. - 2z +3i
8. Haiitu yron nosopora miockoctu Z = X+ 1y B Touke Zg = 1 npu oroopaxenun f(z) = —4
1Z +

9. M3o6pa3uth 00J1aCTh, 33/IaHHYIO HEPABECHCTBAMU
|z—1<3, |z+1>1, b5x/6<argz<5xz/4.

1Z

€
10. BpuucIuTh UHTETPAT m —3dZ
|z+2|=1,5 (Z + ﬂ-)

11. Haiiti nzobpaskenue st GyHKIMH f(t)=t-ch3t-sin2t

TeopeTndeckre BOIPOCHI JJIsd HOATOTOBKH K DK3aMCHY

JAuddepeHunanbHbie ypaBHEHUSA U CHCTEMBbI

Kakune oObikHOBeHHbIE An(depeHIraIbHbIe YPAaBHEHHS IEPBOTO MOPSAIKA HA3bIBAIOTCS YPABHEHUSIMH C Pa3lelEHHBIMHU U C
pasnenstonumMucs nepemeHasiMu? Kak onn permarorcs?

Kakue oObikHOBeHHbIE auddepeHanbHple ypaBHEHUs MEPBOTO MOpsAKa Ha3bIBalOTC oAHOponHbiMH? Kak oHH
pematoTcs?

Kakune oObikHOBEeHHBIC ] depeHIInanbHble YpaBHEHHs IEPBOTO MOPsIKa HA3bIBAIOTCS JIMHEHHBIMU? [lepeuncinte MeTO bl
pereHus

Kak pemaercst ypapuenue bepuynnu?

Kakue oObIkHOBeHHBIE UG depeHIranbHble YpPaBHEHHs IIE€PBOTO MOPSAAKA HA3bIBAIOTCS YPABHEHMSMU B IIOJIHBIX
muddepennmanax? Kak onu pemarorcs?

Uro Takoe 3amaua Komm s 0OBIKHOBEHHBIX JW(QepeHIMANbHBIX ypaBHEHUH BeicIMX mopsikoB? Korga ona mmeer
€IMHCTBEHHOE perieHue?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AU (EpeHIMAIbHBIX YpPaBHEHUH BBICIINX TOPSAKOB, JOIMYCKAIOIIHX
MOHM)KEHHUE MOPSIKA.

[Haiite ompenenenue nuHeiHOro nuddepeHUnanbHbe ypaBHEHUS n - ro mnopsaka. llepeuncnuTe OCHOBHBIE CBOMCTBa
YACTHBIX PEIICHUH OTHOPOIHOTO YPABHEHHSI.

ChopmynupyiitTe TEOpEeMbI O BDOHCKHAHE.

Chopmynupyiite TEOpeMy O CTPYKTYpe OOIIEro pelieHus: HEOJHOPOTHOTO JIMHEHHOTO A pepeHIInabHbIC YPaBHEHUS

B uem coctout meron JlarpaHka OTBICKaHMSI YacTHOTO PEIICHUS HEOAHOPOJHOTO JHMHEHHOro anddepeHInanbHbe
ypaBHEHUs?

Cxema moctpoeHHs: QyHIIAaMEHTAILHOW CHUCTEMbl PEUICHUH OJHOPOJHOTO JUHEeWHOTro JuddepeHiuansHple YpaBHEHUs C
MOCTOSIHHBIMH KO3 puiinenramu
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[lepeuncnuTe METOABI OTHICKAHWSI YACTHBIX PEUICHWH HEOJHOPOAHOIO JIMHEWHOro auddepeHIraIbHble YpaBHEHUS C
MTOCTOSTHHBIMHU KO3 (DUIIHMEHTaMH
HaiiTe omnpeaeneHue HOPMAJIBHOW CHCTEMBI OOBIKHOBEHHBIX JuddepeHIranbHBIX ypaBHEHHH n-ro  MOpsAKA.
Chopmymnupyitre 3agady Kormmu 11st Takoit CHCTEMBI.
Uznoxure METOABI UCKIIOYCHUS! U XapaKTEPUCTUUYECKOTO YPAaBHEHHsI OTBICKAHHS OOILIEro PeUIeHUs] CUCTEMBI
JMHEHHBIX OTHOPOJHBIX YPaBHEHHUI C HOCTOSIHHBIMH KO3 PHITEHTaMH.

YucaoBble 1 GQyHKIUOHANBbHBIE Psiabl. Psanbl Dypbe
[onsiTre uncI0BOTO psAfa, ero CyMMbl. HeoOX0AMMEIH TPU3HAK CXOAUMOCTH.
CBoiicTBa CXOASIIMUXCS PSIIOB.
CpaBHUTENBHBIN IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHBIX PAIOB. DTATOHHbIE PSIIBL.
[Tpu3nHak /'amambepa. J{ns KakuX BHIOB YHCIIOBBIX PAAOB OH 3 (eKTHBeH?
Papukansusiii npusHak Komm. J{71s kKakuxX BUJOB YHCITIOBBIX PSIIOB OH MPUMEHAETCA?
WNurerpanerbiil npuznak Komu-Maknopena. B kakux ciiydasx ero ciaeayeT OpUMEHSTh?
[Tpm3Hak JleOHMIIA CXOAMMOCTH 3HAKOYEPEMYIOMUXCs psimoB. Kak mpoBOMUTCS OIEHKa CYMMBI M OCTaTKa TaKoro psaa?
[NonsiTue abCOIIOTHOM U YCIOBHOM CXOUMOCTH.
[TonsiTie (QYyHKIMOHAIBHOTO psiia W OOJACTH €ro CXOAMMOCTH. PaBHOoMepHass u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 a0COJIFOTHO CXOJSIIIUXCS PALOB.
[Tonsitue crenennoro psga. Teopema Abens.
WuTepBan u paanyc CXOAUMOCTH CTENIEHHOTO pAnaa. CriocoObl HaX0XKIEHUS] HHTEPBAJIOB CXOIUMOCTH.
Psnpr Teiinopa m Maxkiopena Juisi JaHHOH QyHKIUH. Y cIoBUS pasiokeHus GyHkiuu B paj Teiopa. Cxema mocTpoeHuUs
psna Teitnopa (MakmopeHa).
Pansl MaknopeHa ajisi HEKOTOPBHIX 3JEMEHTApHBIX (YHKUWH, WHTEPBaJbl HMX CXOIUMOCTH. VIcIlonb30BaHHME TOTOBBIX
pas3yIoKeHH /IS TONyYeHUsT pa3iokeHus B paj MakiopeHa Oojiee cloKHBIX (yHKIWH. [[puMeHeHne CTeneHHbIX PSJIOB B
HpI/I6J'II/I)KeHHBIX BBIYUCICHUAX.
[ousitue Tpuronomerpuueckoro psiua. ®opmyser dypbe s HaxoxkACHUS KOA(DGUIIUEHTOB psiaa (HyHKIUS TepruoIudecKast
¥ 3aJJaHHAs Ha HHTEpBaJIe [—ﬁ; 712] )-

Teopema [Iupuxie 00 yciioBusx paznoxkeHus GpyHKmu B psig Oypee.
®opmyitel Dypbe ISt YeTHBIX U HEYSTHBIX (DYHKIIHH.

Dopmyitel Dypbe 15t citydas paziokeHus QyHKIHMHY, 3aJJaHHON B IPOM3BOJILHOM UHTEPBAJIC [—l, |] .

Paznoxenue B psag @ypbe HEIEPHOIUIECKUX (PYHKIIHH.

KoMiuiekcHble unciaa 1 pyHkuuu. Teopusi BBIYETOB
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IloHsTHE KOMIIEKCHOI'O YHCA, €r0 ACHCTBUTSIBHOM M1 MHUMOM YacTH.

AnrebOpandeckasi popma 3ammucu KOMIUIEKCHOTO uncia. Kakue KOMITICKCHBIE YMCia Ha3bIBAIOTCSA PABHBIMH, KOMIUIEKCHO -
COTPSDKCHHBIMU?

Apudmernueckue NeHCTBUS HAJl KOMIUICKCHBIMU YHUCIaMHU, 3aITUCAHHBIMH B ajre0panveckoit popme.

I'eomeTpryeckoe mpeAcTaBlIeHHE KOMIUIEKCHOTO YHCIHA, KOMIUIEKCHAS TIOCKOCTh. MOIYNb W apryMEHT KOMIUIEKCHOTO
qHcIa.

TpuHoHOMETpHYECKass M TOKa3aTenbHas (opma 3amucH KOMIUIEKCHBIX ugucen. llepexox w3 omHol (OpMBI 3amucu
KOMIUIEKCHOT'O YUClIa K APYTOM.

Bo3Besnenue B cTeneHb U U3BICUEHUE KOPHS U3 KOMIUIEKCHOTO yncia. ®opmynsl Myaspa.

[MonsTre GYHKINU KOMIUIEKCHOTO repeMeHHOTo. [Ipeen u HenmpepbIBHOCTh (DYHKIIHH.

[TokazarenbHasi, JorapudMUUecKasi, TPUrOHOMETPHUYECKHE, TUIIEPOOTNIECKUE U OOpaTHBIE TPUTOHOMETpHUYECKHE (PYHKIIUH
KOMIUTIEKCHOTO TIEPEMEHHOT 0.

Hduddepennuposanne GpyHKIMN KOMIUIEKCHOTO TiepeMeHHoro. Y cinosus Komm-Pumana.

ComnpspkeHHbIE TApMOHUYECKUE (DYHKIIHU.

[TonsiTHe aHAMUTHYECKOH (YHKIUH KOMIUIEKCHOTO TepeMEeHHOro B obOsacth. HeoOXoauMble W JOCTATOYHBIE YCIOBHS
AQHAJTUTUYHOCTH.

I'eomeTpryecKnii CMBICT MOIYJISl U apTyMEHTa IPOU3BOIHON (PYHKIIMH KOMILIEKCHOTO NIEPEMEHHOTO.

ITonsiTre uHTErpasa OT PyHKINN KOMIUIEKCHOTO IIEPEMEHHOI'0 M €r0 OCHOBHBIE CBOWCTBA. BhIUNCICHNE HHTETPAJIOB.
Wnrerpanphas Teopema Komm. MaTerpansaas ¢popmyna Komm u ee cnenctsust.

Yucnossle ¥ (yHKINOHAIBHBIE PSB! C KOMIIJIEKCHBIMU YJICHAMH.

Crenennslie psaapl. Teopema Abens. Pan Teitnopa. Teopema o pas3noxkeHnn aHanuTHueckon GyHKuuu B pag Teitnopa.

Pansr Jlopana, onpeznenenue. Teopema Jlopana o pa3nokeHHMHM aHaIUTHYeCKOHW (yHKUMM B Kosble B psa. [lonstue
AHATUTUYECKOTO TPOIOJKEHHUS.

Oco0Oble TOYKM M uX Kiaccuukanus. Beraer GyHKIMM B M30IMPOBAaHHON o0co0oi Touke. DOpMyIbl IS BBIYMCICHUS
BBIYETOB.

OcHoOBHas TeOpeMa O BBIUETAX.
HpI/IMeHeHI/Ie BbIYCTOB K BBIYHCIICHUIO OHpe)IeHéHHBIX HUHTCrpaJioB

OnepanuoHHBI MeTO/
[Haiite ompenenenue npeoOpazoBanus Jlammaca. Kakas ¢yHKOMS MoOKeT ciayxuTh opuruHaiom? UYro Has3biBaeTcs
nzobpaxenneM QyHkiwm no Jlammacey?
3anummTe TabaHIly n300paKeHNH HanboJIee YacTo UCTIONIb3YEMbIX dJIEMEHTAPHBIX (DYHKIINH.
ChopmynupyiiTe U 3alTUITUTE CBOWCTBO JIMHEHHOCTH. Kak 0HO MCTIONB3yeTces A1l HaXOXKJICHHS W300paXKeHHUs! TI0 OPUTHHATY
1 Ha0OopoT?
Cdhopmynupyiite u 3anummre cBoicTBa auddepeHmpoBanus n3obpaxenus M opuruHana. Kak oHM ucmonb3yroTcs ams
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HAXO0KIEHUS H300paKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiliTe W 3amMIIMTE CBOMCTBA HMHTETPUPOBAHHA H300paKeHUS W OpUruHaia. Kak OHM HCIONB3YIOTCS AJIs
HAXO0KIEHUS H300paKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiiTe W 3anuImIuTe CBOWCTBA 3ama3fblBaHUS W CMeleHrs. Kak OHM WCIONB3YIOTCA UISl HaXOXKISHUS
n300paXeHus1 10 OPUTHHAITY U Ha000poT?

[Haiite monsitue cBeptku ¢yHkuunii. Kak 3amuceiBaercs n3obpakeHue cBepTku? Kak MOKHO UCTIONB30BaTh GOPMYIY CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAIY U Ha000poT?

N3noxute cxeMy HaXOXKACHUS YaCTHOTO PEHIeHUs THHEHHBIX AuddepeHInaIbHbIX YpaBHEHHI ONepallHOHHBIM METOIO0M.
W3noxure cxeMy HaXOXICHUS YaCTHOTO PEUICHUS CHUCTEM JIMHEHHBIX AuddepeHInanbHbIX YpaBHEHHH ONepalmOHHBIM
METOJIOM.

3ammmmre u nosicaute Gopmyry Jlroamerns.

ITonstue Gynkunii Xapucaiina (1 -pynkuus) u Aupaxa (O -pynxums).

5. MeTtoanyecKue yKa3aHus 10 Npoueaype OleHUBAHUS

OneHoYHbIe MEPONPHATHS

IIpoueaypa npoBeeHusi OLIEHOYHOI0 MEPONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3AHUS

1.

KontponbHas pabora

B cemecTpe CTyIeHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX padOT, COAEpKaHWE KOTOPHIX OXBATHIBAET BCE pa3fellbl
JUucIMILIMHBL.  Kax oMy CTyaeHTy BbiaeTcs cBOH BapuaHT. KOHTpoJibHBIE paOOTBhl IMPOBOAATCA B  YaChl
MPAKTUYECKUX 3aHATHUH. 3a KOKIYI0 KOHTPOJbHYIO pabOTy MaKCHMaJbHBIH OaJll OMpEICNETCS B COOTBETCTBUE C
PEUTUHI-TIAHOM TUCLUILTUHBL.

KpuTepun oneHku 3axanus:

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

W13

B cemecTpe cTynenTsI BRITONHSIOT 5 W /13 Mo BceM pazpenaM mporpaMMbl JUCITUTUIMHBL. Y KaXKIOTO CTYICHTa B
rpytre cBoi Bapuant /I3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTYACHTA B CIIMCOYHOM COCTAaBE
CPYIIIIBL.

N/I3 pa3menieHs! B 3JIEKTPOHHOM KypCe TI0 TUCITUTUIHHE.

Pemenue kaxxaoro 3ajaHus A0DKHO ObITh OPOOHBIM, C BKIIOYCHHEM ITPOMEKYTOYHBIX PACUETOB, PACCYKICHHMH,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BaHHBIX METOOB U (hopMyil. 3aJaHUE BBICBUTAETCS OTACIBHBIM (aiiiom,
ykaszbpiaercss OUO, rpynma.




O1ueHoYHbIE MEpPONPUATHS
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Kpurepun onennBanus
3amaHue cCuUTaeTCs 3aYTEHHBIM, €CJIM BBIIIOJTHEHO OOoJiee MOJIOBUHBI 3aJaHui
Ecnu 3ananue He 3auTeHO, paboTa BO3BpalaeTcs CTyICHTY Ha 10paboTKy.

CryneHTBI MOTYT UCIPABISATh HEBEPHO PEIICHHBIE 33IaHUS U CJ]aBaTh Ha TIOBTOPHYIO MpoBepKy. [IpenogaBarens
MOJXKET YYEeCTh UCIIPABJICHUS U JO00ABUTH OaJIIbI K TIPSIBIIYIITIM

TecTupoBaHue — HE3ABUCUMBII
koHTpoisib [JOKO

B cemectpe cryaeHTsl mpoxomsT aBa pyOexHbx TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HENend B
cepeArHe M KOHLE TEKYIIEro CeMecTpa COrIacHO pacmucaHuro. PyOexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHyT 0e3 mepepsiBa. OTCUET
BPEMEHM HAYMHAETCS C MOMEHTa BXOJa CTyAeHTa B Tect. MHCTpyKTax, NpeAlleCTBYIOIIMNA TECTUPOBAHUIO, HE
BXOIMT B yKazaHHOE BpeMs. CTyJeHT MOXKET 3aKOHYHUTh BBIIOJIHEHHE TecTa 0 UCTeUEeHHUs OTBEAEHHOTO BPEMEHH.
PT nameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OLIEHKY 3HAHWH, YMEHWI W BIAJICHWH, TIONYyYEHHBIX CTYACHTAMHU 3a
OTIpE/ICIICHHBIH TPOMEKYTOK 00yUCHHS.

Kaxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJlaHHBIM pasjiesiaM XuMuu U cojiepkuT 20 3amaHuil.
CTyneHThl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIIEHHUs M MOSCHEHUs npoBoasT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS IMPENOJABATENI0 BbIIACTCA MaTpUIla OTBETOB W CyMMapHBId pedtuHr 3a Tect. OOcyxkzaeHue
PE3YIbTATOB TECTUPOBAHUSA ITPOBOJUTCA HA KOHCYJIbTAlUU.

KpuTepun onieHKH 0HOTO0 3a/1aHUS:

® 33 KaX/0€ NPaBUILHO BHINOJHEHHOE 33JaHNE BBICTABIAETCS | TeCTOBBIN Oai;
® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBIOJHEHHOE 3a1aHKe BeicTaBisieTcs () 6amos;
e JUIA 33JaHUi ¢ BRIOOPOM HECKOJBKMX MPaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W yCTAaHOBJICHHUE
10CJIE/I0BATEIIbHOCTH IPEyCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHbI CyMMapHbIH TecToBbIN Oan 3a kaxnoe PT cocrasiser 15 6annos.
3a 2 wememu A0 PT cTyaeHTBl MOTYT O3HAKOMHTCS C JEMOHCTPAallMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacmonaraeTcst Ha caifte http://exam.tpu.ru B pasgene «MeponmpusiTHs», W MOXET OBITh BBIMOJHEH KaXIbIM
CTYJEHTOM HEOTpaHMYEHHOE YHCIIO Pas.
Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedeHuss mecmupo8aHusi MO YBANICUMENbHOU Npuuune,
npeodycMOmpeHa 803MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbLU HAZHAYAeMCs Cpa3y nocie KoHpepeHy-
Heoenu.



http://exam.tpu.ru/
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Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U MeHee, 00YUaAWUMCS NPe0OCmAasisaemcs: 6 nepuoo

meKywel npoMeNCymouHoOU ammecmayuy 803MOACHOCb nosmopHo npoumu PT 6 pesepsnbiii Oenv, cocnacosanibiil
¢ bropo pacnucanuu TI1Y.

JuddepeHnrpoBaHHbIi 3a4eT

JuddepeHurpoBaHHbIif 3a4€T OCYLIECTBIIAECTCA B COOTBETCTBUU C [lo0keHneM 0 MPOBEACHUH TEKYIIIETO
KOHTPOJIS U TpoMexyTouHo# artectaiuu TITY (kak opranu3oBaHHasi Mpoleaypa He IMPOBOIUTCS).
WroroBslii 6at onpeneiseTcss CcyMMUpOBaHHEM 0aJlIoB 3a BCE OLIEHOYHbIE MEPOIIPUSATHUS TEKYILIETO
cemecTpa.




