®OHJI OIEHOYHLIX CPEJACTB 11O JUCIUIIJIMHE
MNPUEM 2019 r.

OOPMA OBYYEHMS ounas

Maremaruka 3

HampasiieHue moAroToBKu/
CIEIHAIbHOCTh
OOpazoBarenbHasi IPOrpaMMa
(HampaBJIEHHOCTH (IPOQHIIB))

Crenuanusanus
YpoBeHb 00pa3zoBaHus

Kypc
TpymoeMKOCTh B KpeuTax
(3a4eTHBIX SAUHUIIAX)

3aB. kadeapoii-
PYKOBOJUTENH OT/IEJICHUS

PykoBomurens OOII

[IpenonaBaresnn

14.03.02 Snepuble Gpu3uKa U TEXHOJIOTUU

SlnepHble peakTOPbl U SHEPreTHIECKHUE YCTAHOBKH,
Be3omacHoCTh U HepacnpOCTPaHEHUE SIIEPHBIX MATEPUATIOB,
Du31MKa KWHETHYECKUX SIBICHUM, ;

PaauanmoHHas 6€30MacHOCTh YEIOBEKa H OKPYKaIOLIEH Cpebl,
[Ty4KOBbI€ ¥ IUIA3MEHHbIE TEXHOJIOTHH

BEICIIEE 0Opa30BaHUE - OaKalaBpuar

2 1 CEMECTP B

6

A JO. TpudoHoB

= I1.H. berakos

J.B.bonToBckuit

2020 .




1. Poap aucuuniauebl «MatemaTuka 3» B GOpMUPOBAHMM KOMIETEHIMIi BHITYCKHUKA:

e Cocrapisioniye pe3yJbTaTOB 0CBOCHHS (1eCKPHITOPBI
. HMHauKkaTophl J0CTHKEHHST KOMIIETEH U
06pazoBaTeTbHO Kon A PEL A I KOMIETEeHINH)
TPOrpaMMBI Ceme KOMIIeTeHIINN Hauvenosarme
porp crp KOMIICTeHITHH Hanmenosanue HaumeHoBaHue
(mucnmmmna, Kon unankaTopa HHAHKATOPA J0CTHKEHHS Kon
npaktuka, [HA)
YK(V¥)-1.1B1 Bnageer MeronaMu aHaiu3a, OIBITOM
HCCIIEIOBaHNS H PELICHUS
CriocoOeH OCyIIEeCTBIISTD TIOCTaBJICHHOH 3aJ1a91
MIOMCK, KpUTHIESCKUH
aHaJIM3 U CUHTE3 Amnanusupyer 3aaady, YK(VY)-1.1Y1 YMeer aHanu3upoBaTh U BBIAEIATH
YK(y)_l UHPOPMALWH, IPHMEHATH I/I_YK(Y)_ 1.1 BBIZIENIAS ee 6a30BbIC ©6a30BbIE COCTABIIAIOIINE
CHCTEMHBIIT IIOJIXOX JUIst COCTABJISIONIKE . .. TIOCTaBJICHHOMN 33124
PpELICHHUS IIOCTABIICHHBIX
3ajay ... YK(V¥)-1.131 3HaeT METO/bI U IPUHIIMIIBI IOIX0Aa K
PEILICHUIO TIOCTABICHHOM 3aa4n
OIIK(Y)-1.B3 Brageer maTeMaTHUECKHM amnIapaToM
/OIIK(Y)-2.B3 KOMIUIEKCHOTO M OHNEPaLIOHHOT'O
ucuucienus,  auddepeHnnaabHBIMI
M 3 3 YpaBHEHHSIMH M psAfaMd  JUIL
ATEMATHKA Hounensier TIPOBEACHHS TEOPETHYECKOro
HMEHS
P . HCCIENOBaHUS W MOJEIHMPOBAHUS
MaTeMaTH4YeCKHH amnmapar
CriocobeH MpUMEHSITh o (M3NYECKUX M XMMHYECKHX POIIECCOB
uccneoBaHus (HyHKIHUH, o
(byHaMeHTaIbHbIC L W SBICHHH, a TaKKe, I PEIICHHUS
JIMHEIHOW anreOpsl,
OTIK(Y)-1 | 3HAHWS, NOTyYEHHbIC B S epeHIHATHHOTO poQeCcCHOHANBHBIX 33134
00JIaCTH MaTeMaTHYECKHX N.ONK(Y)-1.1./ - aJ'[II:HOI‘O HCUHCICHISL OIIK(Y)-1.Y3 VYmeer pemaTsb OOBIKHOBEHHEIE
1 (MJIM) €CTeCTBEHHBIX HN.OIIK(Y)-2.1 P i /OIIK(Y)-2.Y3 auddepeHnatbHble ypaBHEHUST U X
OIIK(Y)-2 panoB, aubdepeHIranIbHbIX
HayK, ¥ HCIIOJIb30BaTh HX 5 CHCTEMBEL, MIPUMEHS T armapat
. ypaBHEHHH, TEOpHH
B IIpOohecCHOHABHOI TAPMOHHYECKOTO M KOMIUIEKCHOT'O

JCATCIIBHOCTH

(YHKIMH KOMITIEKCHOTO
TIEPEMEHHOTO B MH)KEHEPHOM
JEATEILHOCTH

aHaNN3a OpPH PEIIeHHH CTaHIapTHBIX
3a7a4

OIK(Y)-1.33 /OIIK(Y)-2.33

3HaeT OCHOBHBIE ONpPEHENCHHS |
MOHATHS TeopuH AnuGGepeHIHaTbHBIX
ypaBHEHHH, PsLIOB, GbyHKIHN
KOMILIEKCHOTO MIePEMEHHOT0 u
OMEpPAIOHHOTO HCYHUCIICHHS

2. IToka3aTeiu U MeTOABI OLICHUBAHUSA

Il1anupyemMble pe3yJibTaThl 00y4eHHS 110 JHCIHILIMHE

Kon

HaunmenoBanue

Kon unaukaropa
J0CTHIKEHH S
KOHTPO.JIMpYeMoii

HaumeHoBaHue pasjeiia TMCHUIIIMHBI

MeTonbl OlleHHBAHUS
(OLeHOYHBbIE MePONPHSITHS)




KOMIIeTeHIIUU (MM ee

YaCTH)
P 1 | Ymets pemars 0ObIKHOBEHHBIC AU dHepeHIanbHbIC 1. O6biKHOBEHHBIE KouTposbHas paboTa
YPaBHEHUS U UX CUCTEMBI nuddepeHIuaTbHbe ypaBHEHHS n3.
LYK(Y)-1.1 MEPBOTO TIOPsIIKA TecTupoBaHue —
2. OOBLIKHOBEHHbBIE HE3aBUCHMBIil KOHTPOIIb
N.ONK(Y)-1.1./ muddepeHInanbHbIC YPaBHCHHUS LIOKO
H.OMK(Y)-2.1 BBICLIUX MOPSIIKOB U CHCTEMBI
OOBIKHOBEHHBIX AU (HepeHIIHATEHBIX
ypaBHEHUI
PA2 | YMmers wucciienoBarh Ha CXOAMMOCTh YHCJIOBBIE H YKL 3. YucnoBsle psibt KoHTponbHas paboTa
: o Uas.
(GYHKLINOHATIBHBIE PSI/IbI I Tectponaic
I/I:OHK(Y)-z:l' Hecs;all?gchmﬁ KOHTPOJIb
il
PI3 | YMmers pasnarate pyHKINY B (DYHKITMOHATBLHBIC PSIIBI 4. OYHKIMOHANILHEIE PAIBL. KontponsHas pa6ora
NYK(Y)-1.1 5. Psanpr @ypoe 3.
U.OMK(Y)-1.1. / Tectuposanue —
I/I:OHK(Y)-z:l. HE3aBUCHMBIH KOHTPOJb
HOKO
Pl 4 VYMeTh paboTath € KOMIUIEKCHBIMH YHCIAMH | — 6. KomriekcHbie urcia u QyHKIHH KouTtponsHas padora
: o UAas.
GbyHKIUIMU A
H.OTK(Y)-1.1./ TectupoBanue —
H.OMK(Y)-2.1 Hecz;elléagchmﬁ KOHTPOJIb
il
PS5 YMeTh UCTIOIB30BATh PSIBI KOMIUIEKCHBIX (DYHKITHI 7. Psiibl B KOMITJIEKCHOM 00JIaCcTH. KonTponbHast padota
HUYK(Y)-1.1 8. Teopust BbIUETOB 1 €€ npunoxkenus | UJI3.
U.OMK(Y)-1.1. / Tectuposanue —
H:OHK(Y)-z:l. HE3aBUCHMBIN KOHTPOJb
IIOKO
PO6 | Ymers pemiaTth 3amaqy Ko TUTS 9. [peoGpazosanue Jlamnnaca. KonTtponpHas pabora
. N.YK(Y)-1.1 OneparroHHbBIH METO]] peIICHHS nas.
muddepeHIMaTbHBIX ~ YPaBHEHUH UM CUCTEM C

IIOMOIIBIO OMEPATUOHHOTO HCYHUCICHUA

H.OMK(Y)-1.1./
H.OIK(Y)-2.1

i depeHnnanbHbIX YpaBHEHUH

TectupoBanue —
HE3aBUCHUMBII1 KOHTPOIb
OKO




3. IkaJuaa oueHuBaAHUA

ITopsimox opraHu3anuy OLUEHMBAHUS PE3YJIbTaTOB OOYyYEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OIICHUBaHUS Pe3yIbTaTOB 00y4ueHUs: B TOMCKOM MOJUTEXHUYECKOM yHHBepcHuTeTe (Cuctema oleHUBaHMS)» (B IEHCTBYIOMIEH pedaKIim).
Hcnonb3yercst OambHO-PEHTHHIOBasi CUCTEMa OLICHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas olleHKa (TpaAMLMOHHAs M JIMTEpHas) MO BHUAAM
yuebHoll nestenbHOCTH (M3yuenue aucuuiuimH, YWUPC, HUPC, kypcoBoe MNpOEKTUpOBaHHE, MPAKTHUKH) OIMPEAEISIeTCS CyMMOH OaijioB MO
pe3yiabTaTaM TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTaluy (MTOroBast peUTHHIoBast olieHka - MakcuMyM 100 GaioB).

PacnpeﬂeneHHe OCHOBHBIX H JOIIOJHHTCIBHBIX 0anIoB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMC)KYTOHHOfI aTTcCTalluu
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUIIINHBI.

PGKOMGHI[yeMaSI mKajaa ajisd OTACIbHBIX OICHOYHBIX MGpOHpI/ISITI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOIHEHHUS CootBercTBHE
" Onpe)le.nem[e OLCHKH
3aJaHusl TPAAHUUHNOHHOHU OLICHKE
90%+100% «OTIUIHO» OTiIn4yHOE MOHMMaHKE NpeaMeTa, BCeCTOPOHHHE 3HaHMA, OTIIMYHbIE YMEHUS U BJIaJIEHHE ONBITOM NPAKTHUYECKON e TeTbHOCTH,
HEOOXOAMMbIE PE3YJIbTAaThl 00yUeHH sl CPOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJMYECTBOM 0aJUIOB, OJHM3KHM K MAKCUMAJIbHOMY
70% - 89% «Xopomo» JlocTaTouHO MOJTHOE MOHUMAaHUE MIPEeMETa, XOPOIINE 3HAHHS, YMEHUS U OIBIT IPAKTHUYECKOH AeITeIbHOCTH, HEOOXOAUMBIE PE3YJIbTaThI
00yd4eHust chOpPMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0aslioB
55% - 69% «Y 1oBIL.» [Tpuemnemoe MoHNMaHUE MTPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHNS, YMEHHSI U OTIBIT IPAKTHIECKON IEATEIbHOCTH, HEOOXOJMMBIE PE3yIbTaThl
00ydeHust chOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHHMAJIBHBIM KOJIMYECTBOM OalIoB
0% - 54% «Heynosi.» PesynpraTel 00ydeHHUs] HE COOTBETCTBYIOT MHHIUMAJIBHO JI0CTaTOYHBIM TPEOOBAHUIM
[IIxana 1715 OLICHOYHBIX MEPONPUATHI dK3aMEHa
% BBINOJIHEHUS JK3aMeH, CooTBeTcTBHE
. , OnpeneieHne OLEeHKH
3aJTaHUH JK3aMECHa oa TPaAHIMOHHOHU OLICHKE
90%+100% 18 +20 «OTnUIHO» OTnu4HOE NOHUMAaHKE TIPeAMETa, BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BIaJ€HHUE ONBITOM MPAKTUYECKOH AesTeIbHOCTH,
HEOoOXOAMMBIE PE3yNIbTaThl 00yUeHHs ChOPMHUPOBAHBI, X KAUYECTBO OLEHEHO KOJINYECTBOM 0ajlIoB, ONM3KUM K MAaKCUMAJILHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAaHHUE NPEIMETa, XOPOIIe 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOH e TeIbHOCTH, HEOOX0ANMBbIE
pe3ynbTaThl 00y4eHHs COOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJIMYECTBOM 0ajlIoB
55% - 69% 11+13 «Y IOBIL» [MpuemieMoe MOHNMaHKUE TPEAMETA, YIOBICTBOPUTEIBbHBIEC 3HAHHS, YMEHUS U OIIBIT IPAKTHIECKOH AeITeNbHOCTH, HEOOXOANMBIE
[pe3yapTaThl 00y4eHHs C(HOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OIIEHEHO MHHUMAIEHBIM KOJTMYECTBOM OaiioB
0% - 54% 0+10 «Heynosn.» PesynbTarel 00ydeHUs: HE COOTBETCTBYIOT MUHUMAILHO JIOCTATOYHBIM TPEOOBAHUSIM




4. IlepeyeHb TUNMOBBIX 3a1aHUI

OneHovHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 3aJaHUM

MepONpPHUSITHS

1. KoHTpoibH
ast pabota

BapuaHT N2 1

KoHTponbHan pa6oTta no teme «AunddepeHumanbHble ypaBHeHUA 1 —ro nopagKa»

1. OnpepenuTb TMN U HaUTK o6LMe peLleHUa AaHHbIX YPAaBHEHUN:

1. (y+yhnx)dcx—(x—xy)dy =0.

. 2x 2)62
2. Y+ y= .
1+x2 1+)c2
2, X 2 X2
3. (xy +—2)dx+(x y——3)dy:0.
Y Y

2. HaiiTn yacTHbBIE peLlICHHS YPABHEHUI:

4. xy'—y:xtg(yj, y)=1.

X

5. &dx= (2y—xey)dy, y(-1)=0.

KoHTponbHas pabota no teme «AuddepeHumnanbHbie ypaBHeHUA BbiCLIEro NopaaKa u cuctembol 4Y»

) Onpeaenutb TMN U HaUTK 06 Me peLleHUA JAHHbIX YPaBHEHWIA:

1) y'=y+x.

X

/4 ’ e
2) y'-2y+y=—.
X




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

IT) Pemurs 3agauy Kommu:
D w'+)=0. yOH=LynH=L

2) yﬂ _ yl —e ™ +2x. y(O) = 1’ y’(O) =1.

dx

L
3) dﬂy’t x(0) = 1; y(0) = —1.

E:

YucaoBblie 1 QYHKIUMOHAJIbHbIC PAJIbI

I. HccnenoBats Ha CXOAUMOCTD PAJIBIL:
e 1 > (n+1)? 2 nl(n+1)!
L N CES) G VIR 1
n1h+1—cos” na n=1(n+2)°3 i (2n)!
0 -1 n ® (—1)" 4
4.2( i j c sy
n=l1 3n+2 n=l N +5
1I. HaiiTn mHTEepBaNl CXOAUMOCTH PsiJla, UCCIE0BATH Psi/l HA KOHIIAX MHTEpBaa:
2 (0.1)"x*" © 32" (n+3)?
p y Oy g IO
n=l1 n n=1 (x + 5)
III. Pasnoxuts B psin Teitnopa, B OKpeCTHOCTH TOUKH X, pyHKIHIO f(X):
1) y=Inx, x5=L1 2) y=x2-sin5x, xp=0
7 1
) y=—— x7=0, 4) y=== xp=-1.
Tex—12:2 0 L




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Kontpoabsnas padora Ne3 no teme « OyHKIMH KOMILIEKCHOTO IIePeMEHHOI0»
BAPHUAHT Nel

Iv. a) Haiitu Bce 3HaueHMU KOPHS: V-2 Pesynprar BBRIYHICIICHH MTPENICTABUTH B alreOpandeckoi ¢popme.

0) I[IpexncraButsh B anredpamueckoii popme: (—1— i)‘”.

o . 2
V. a) Haiiti ko3 GUIMEHT pacTsHKeHHUs U YTOJ IOBOPOTA B TOUKE Z, = | —i mpu oToOpaxeHnn o = z

6) IlpoBepuTh QyHKIMIO HA AHATUTHYHOCTD: (M = (z*)2 -z

VL Haittn ananmurndeckyro dyrkimuoo  f(z) =U +iV mo wusBecTHO#f  jeficTBUTENBbHON 4YacTH W 3HadeHuo f(z):

U(x,y)=x"=3x% f(@i)=—i.

VIL Breluncnute uHTErpa: jzz Imzdz, rne L - otpesok npsivoii ot Touku z; =0, 10 Toukn z, =1—2i.
L
dz .
VIII. BBI4UCIUTh HHTETPAT: I >, rae L :|Z - 21| =1.

LZ3(Z—2i)

Konmponwvnas paboma Ne3 no meme «Komnnexcuwvie paovt. Boruemui»

BAPUAHT Nel

z

(z—1)(z° +2z-3)

1. Pasnoxurs GpyHKINIO f ( z ) = B psia Jlopana ¢ HEHTPOM B Z() = 1 8 komsme | z—1 |> 4.




OneHovHbIe

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

3.

*  cos(in) +°° (z+i+1)"

2. HaiiTi 1 OCTPOUTH 0OIACTh CXOIMMOCTH PsIa: Z .
n=1(z+i+1)" a=o(2n+i)(4+3i)"

Breraucauts CJICAYIOIINUEC UHTCTPAJIbL:

zdz exp(1/z)+1 T cosmrdx
A) § z, 2 B .[ “ o I 2
z-2=4€ Te =2 z o X" +4x+5

KountpoabHas padora Ne3 nmo reme «OnepannoHHoe HCYHCIEHUE.»
BAPHAHT Nel

1. Pemuts tuddepennuansHoe ypapHenue  X'+3x = e , €CIIH x(O) =0.
2. C nomomipio popmyisr [roaMens HATH perieHne YpaBHEHUS
x'"'=arctgt,
YIOBJIETBOPSIONIEE HAYATBHBIM YCIIOBHSM x(O) =x (0) =0.
X+4y+2x =4t +1;

3. Pemts cucTeMy ypaBHEHUH 3, x(O) = y(O) =0.
YHX—y = Et




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3.

IlpuMep BapHaHTa MHAWMBUAYAJILHBIX 3aJIaHUH.




OneHovHsbIe IIpuMepb! THNOBBIX KOHTPOILHBIX 3a1aHUI
MepONpPHUSTHS

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. Haiiru ofiuue peiiedns ypasHeHll Nepsoro nopijika

| 1

) y-¥-_-

r  sin(y/z)

2) o +ycosz = cosz.

3) y+y=zy.
| dr

y Sl &

T Cos" Y .
5) (32 4 6ay?) dr + (6z%y + ) dy = 0.
6) 24yt + 4y -2}y = L

=1.

2. HaiiTu uacTHEe pellieHis ypaBHeHNH

1) Vif+ lde =z ydy, y(l)=0.
N (z—y)de+(z+y)dy=10, y(l)=1.
3) oy — 2y =2t yil)=10.
4) ¢ ey =(14z)e™ o, yl0) = 1.

3. Haiirn pewtenns ypassenuit Buclllers nopgiaxa

. (0)=0

i 2”.'.’=.|2_1- Pyt =y e? y 1
Jlndy' =y Yt =ye ¥y =1

3) y" cos’z = 1. 4)y'+y =cosz.

5) 4 +1 _2+L‘US'1:L' £) "9y 4 1 4 !
2y Yy P Y L y=zec et
Ty + 2 +y = (122 — 10} e 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*
)2t " + oy +y =0, 12) 2* " — 6y = 12Inz.

13) &+ 2 + 5z = —8¢ ' sin24, w0} =12, z(0) =6
14} & — 62 + 25z = Osindt — 2 cos 41, (0} =2, &(0)= -2

4. HaiiTun pelenis JTuHeHHEX cHcTeM

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

2)15}=—w+2y' y(0)=1.

i = —8c+dy
) =3z — 4y

G Ep i =6z 9
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2r+y | g=—c+1y-1




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

YucioBbie 1 GYHKIMOHAIbHbIE PAbI
1. UccnenoBaTk Ha CXOMUMOCTH 3HAKOTIOJIOKUTEILHBIE pAIBL:

® Q2n-1)? d 3

2 5
) nzl(sn +1)-n )nZ::ltg \N2n+7
2, (n))? © (n—ljn 1
3 4 L
) nZ::I 2" ) nZ::l n 5"

2. UccnenoBaTh Ha CXOUMOCTh 3HAKOUEPEAYIOIIHUECS PSAJIBL:

D i( =2y Z( py Y3k 3n
7n +4

3 Y1 M 4 f(—l)“lnz”(”%
n=1 n=1 n




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

o 3 0
1) }:-iliffi(x-s)" 2) S (=122 y"
n=1 1 +1 n=1

4. Paznoxuts B psx Teitnopa o crenersM (X — X)) byHKIum:

1 —2x
1) y=—a———, xg =2 2) y=(1+x)e ™, x5=0
2 dx+7 ‘
arctgx3 3
3) y=—7" Xy =0, 4) y=In(x+2)" xp=1.
Sx

5. Vcrnonb3ys pa3iokeHue MOABIHTErPATbHOW (YHKIIMU B CTETICHHOM PSiJl, BBIYMCIUTh HHTETPAIIBI C TOYHOCTHIO
ne menee 0,01:

1/8 1
1) I 1-x° dx 2) jsinx3dx
0 0

KoMILieKCHbIE YHCJIA U (PYHKIIHH

1. lausl uncna z; = —2\/§ +2i, z, =2-6i.

BreimonHuTh AeiicTBUs B anredpandeckoii hopme:

1) 32,452y, 2) z;-zy, 3) =L,
22
2. Jlamt wcna z; =33 +3i, zo =—1+4i, z3 =2—4i,

ITocTpouThs umcia Ha KOMIUIEKCHOM IUIOCKOCTHM M IEPEBECTH B TPUTOHOMETPUUECKYIO M IIOKa3aTeNbHYI (popmy
3anucy. BBIMONMHUTE yKa3aHHBIE IEHCTBHS B MOKa3aTeIbHON (oOpMe, pe3ysbTaThl MPEAICTaBUTh B aIreOpandeckol U B




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MoKasareabHou (hopme.

D ()% 2 Yz, ) 2=

ZZ +Z3
3. Maust uncna zy =—1—i, z, =2+3i.

Bbraucinth 3HaueHUS (PyHKITHIA:

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

PesynpTathl npencTaBuTh B anredpanyeckoi popme.
4. OnpenenuTs U MOCTPOUTH HAa KOMIUIEKCHOM INIOCKOCTH CEMEICTBA JIMHUH, 33JaHHBIX YPABHEHUSMU:

|z 2) | z|= Csin(arg z).
arg z

5. Haiitu MOZy/ b ¥ apryMeHT TIpou3BoHoi gynkiuu W= f(Z) B Touke z = Zp:
f@)=+4e™,  zy=1+i
6. BorunciauTs MHTErpasbl:

dz
1) | =, ede L: |z|=«/§, Rez>0 ¢;
({)“’Z { }

2) _[ (Rez+1Imz)dz, eoe L:ompeszox [0,1+2i].
(L)

7. BBIUMCIUTD, UCTIONB3Ys UHTErpalbHyo popmyny Kormm:




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MeponpusiTust
2 1) |z]=0,5;
de, eoe L: 2) |Z+1|:1;
(L) 3) |z]=2.

OnepanyoHHLIN METOX
1. Haiitu nzo6paxeHus cneayomux QyHKIni:

eat _ ebt
1) f(£)=cos™. 2) f(=
2. Haiftu opuruHainsl GyHKIHNA 10 3aJaHHBIM U300payKCHHSIM:
1 p2
) F(p)y=——F— ) F(p)=—F—
(p+D*(p+3) (p* +4)(p* +9)
3. Haiitu pemenue 3aaun Ko onepanmoHHbIM METOAOM:
1) 2x"+5x"'=2cost, x(0)=0, x'(0)=0.
2) x"+6x =12, x(0)=0, x'(0)=0.
) x"—4x'+3x=5¢Y,  x(0)=0, x'(0)=0.
4. Pemuth ypaBHEeHHUsI, ucnoib3ys popMyiy Jroamens:
0, t<l1,
-2, 1<t<2,
x"+16x = x(0)=0, x'(0)=0.
1, 2<t¢<3,
0, t>3,

5. HaiiTu pemienne cuCTeM ONepallMOHHBIM METOAO0M:

x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y" »(0)=0. y'=x+2y p0)=-1I.
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MepOonpUsSITHS
TectupoBa | Bompocsr:
HUE — 1. JIaHBI KOMITJIEKCHBIE YK CIIa
HC3aBUCUM | z =142iu z,=3i
BIN - —
KOHTPOJTb (3mech z; U z, - KOMIUIEKCHO COIPSKEHHBIE YHCIIA)
[IOKO YcTaHOBHUTE COOTBETCTBUE
(PT5 u JeUCTBUE HAJl YUCIIAMU:
PT6) 1. 2z +3z,
2. zz
3. z-z,
4. 5.2
Z
5. (z)
pe3yJIbTaT ACMCTBUS HAJl YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i
2. JlaHbI KOMIUIEKCHBIE YHCIIA
i~
z,=2e*
5
z,=T7e °

a) ['maBHOE 3HaYCHNE apTryMEHTa MPOU3BEACHUS Z 1 * Z) PaBHO

z

0) I'maBHOE 3HAaUYEHKE apryMeHTa OTHOIIEHUS —- paBHO
V4
2

(OtBeTnI nath B rpagycax)
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3 .YCcTaHOBUTE COOTBETCTBUE
DyHKIUA

1. 2exp(1+15—]

2. 2exp 1+z—j

(
s see{is)
[

4. 2exp|l+i= )

3HaueHHE QPYHKINU

.e(l+ \/?T -7)
e(i—3)
e(x3-i-1)
e(\3-i)

e

4.

Haiitu k023G QuumeHT pacTsSiKeHUs ¥ yroil MOBOPOTa B TOYKE Zg = I

IIpH 0TOOpaKEHUN f (Z) = Z4 +Inz

Ipn BBOnE SHAYCHUA K 0 yepyg KOpHEH KBaJIPaTHBIX OKPYTJIATH 10

ACCATBIX.
3HaueHus yrijia moBOpOTa BBOAWTE B Irpaaycax

Bsectu nBa uncia
k =
a =

S.

BbIuncinuTh HHTETpa I (Rez+Jmz)dz (L)-

(L) npsaMmas JINHUS,
, Tae

Zl = O 22 = 1 + 2i
COANHAIOIIasA TOYKHU )41

BsecTn nBa uncna
x =

y:
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OTBeT MOJIYYHTh B BUIE€ KOMILICKCHOTO uncia X +1)

JlpoOHBbIe 3HAYCHUST BBOJUTH B BHJIE HECOKPATUMOMN APOOH
4/9,-7/2

6.
Borurciauts uHTETpat, KCosb3ysa popmyny Korm 1. —x/2
dz 2. -1
if > 3. «/2
1z+2i]=2 £ +4 4. —mi/2
' 5. -1/2
KOHTyp 06XOIII/ITC$I B ITIOJIOKUTCIIBHOM HaHpaBJICHI/II/I.

7

Bri6epute Bce pyHKIINU, KOTOPBIE MOTYT Inz
CITY)KUTh OpUTHHAJIAMU

>
|

m U aw

isy!
o




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Y cTaHOBUTE COOTBETCTBUE OPUTHMHAJIOB U 2 4 p
U300paKeHuit 1. F(p)= + 2
pt3 p°+4
A f()= 2¢ 3 +4cos2t o) 8
: 2. F(p)= +
B. f(z‘)=3e3t+4sm21 (P) p+3 p2—4
C. f(t)=2e" +4sh2t 4 4p
f=2¢ 3. F(p)=—t
D. f(t)=4e”" —4ch2t p=3 p°-4
3 8
4. F(p)= +—
p—3 p+4
9.
Breibepute ycIOBHO —CXOISALIMMCS psAl, MCIONb3ys IPU3HAK © (_1)n+1 -n2
JleiiOuua 1. —_—
nol (3n+2)?
2 0 (_1)n+1 ‘n
C 2 (m+)
C oD 3n+2
- n=1 3n+2

10.
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I f(x)—lx—lx2+lx3+
Pa3noxuth QyHKIHIO f ()C) - (l N x)( X—Z) B psilt 3 27 3 4
MakopeHa. 2. f(x) =%+ix+§x2 +%x3 F..
1 1 5 3
——t—x-=X+—x'+
3. (%) " 6
11.
Wutepsan (1;3) sBasieTcss HHTEPBAIOM CXOANMOCTH PAIOB 0
1. Y n(x-2)"
n=1
o0 _ 2 n
2. z(x )
n=l1 N
o0 __3 n
n=1 N
4. Z(x+1)n
n=1

12.YcTaHoBHUTE COOTBETCTBHUE
dhyHKIIHS

Z

e

TO=50 0y

CYIIIECTBEHHO 0co0ast TOUKa

=00
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(l-i—z)
In| ——
f(@)=—m—= 2=0

2% (z + 4i)

f(2)= sin(ﬂj

z+4i

ez—i

f(Z)=m z=i

13

1

OyHKIMI0 W = — pPa3JIokKUIHI B OKPECTHOCTH TOUKH Zo= —I B CTCHICHHOH PsiJl
z
. ) .
a, +a,(z+i)+a,(z+i) +a,(z+i) +...

VYkaxute KoaQGHUIMEHTH pa3iIokeHUs ap; a;; ay;
(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT

MHHMBIH, [ — HepPBbI MHOKUTEIb)

ar=
A=

az=

14.

16.Pemnts 3anauy Kommu onepanuoHHbIM 2( _3
METO x()==le ™ -1)-
JOM 9

X'43x'=e”, x(0)=0, x'(0)=-1

15.
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Bri6epute cxoasiuiics psl, UCIOIb3YsI IPU3HAK CPABHEHUS

© 1
n=1 n+2
© 1

n§1%-\/n+2

© 1
2
n=1(n"+3)-Vn+2
© 1

n:137’1+5

161/13 ypaBHCHI/Iﬁ BBICHICTO IMOpAAKa BLI6paTI> YpaBHCHUA, JOITYCKAIOMINEC ITOHMXXCHHUE TTOPAIKA C TIOMOIIBIO 3aMCHBI

y':p(y)’ynzp'y'p
1. 2
P () =0
-y
2yy"=2yy'Iny =(y')’
y'4£2y'+y=e"

. 4 .
y"sin” x =sin2x

A

"t 25y =
Y Y sin’ 5x

17. Yactnoe pelenue ) * HEOJTHOPOJTHOTO JTMHEWHOTO
ypaBHEHHUS
Y3y 2y =x-e*

AMEET BU

o=

y*:(Ax+B)-ex-x2
y*=(Ax+B)-e* -x
y*:(Ax+B)-e2x x?

y¥=Ax-e"
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OK3aMeH

IIpumepsl 3a1aHuil HA dK3aMEH
DK3aMeHAMOHHBIN Omiaer 1

1. Crenennslie psaasl. Teopema Adens. HaxoxaeHne nHTEpBaia CXOAMMOCTH CTEIICHHOTO psijia.
2. Tlpeo6pazoBanue Jlamnaca. Opurunansl 1 n3o0paxenus. OCHOBHBIE CBOMCTBA ONEPAIIMOHHOTO METOAA
Y 4.4 _
3. Pewmwurs 3amauy Kommn y'——=4x", y(l) =1
X
2 " "
4. Pemmuth ypaBHEHHE (1 TX )y Ty = 0
i 1
5. HcenenosaTth Ha CXOQMMOCTE YHCIIOBOM Pt (—l)n .
=l 2n+5)In(2n+5)
0 911
6. Onpenenuts HHTEPBAI CXOAUMOCTH (DYHKITHOHAJIBHOTO psijia Z (—l)n _—.
n n
n=1 5 * (x - 2)
_ 2 -z
7. Pasnoxuts B psn Jlopana pysxumo  f(z)=(z—3)"e 110 CTeneHsIM 2
2
Brruncnurs 11’1(—'\/5 + l)
9. Haiitu KOShGHUUHMEHT pPacTsHKEHHS IUIOCKOCTH Z =X +I) B TOuke Z, = 2i—3 1pu
f(2)=Ti+2)In(2z)
. . 2z+3i
10. Haiftu yroa noBopota Iockoctu Z = X + [y Btouke Zy = | npu orobpaxennn f(z) = — 4
iz +

11. M3006pa3uth 00:1acTh, 33JaHHYI0 HEPAaBEHCTBAMHU

|z—i|<3, |z+121, 5Sx/6<argz<5r/4.

OTOOpaKCHHUU
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iz
12. BerMuCINTh HHTETpAI —3 dz
s (24 7)

13. Haiiti nzobpaxenue isi pyHKIUH f(t)=t-ch3¢t-sin2t

TeopeTnyeckre BOIPOCHI I HOATOTOBKHU K DK3aMEHY

JAuddepenunanbHble ypaBHEHUS U CUCTEMBbI

Kakue oObikHOBeHHBIE A hepeHIraIbHble YpaBHEHHS TIEPBOTO MOPSAKA HA3BIBAIOTCS YPABHEHUSIMH C Pa3JIeEHHBIMHU U C
pasnenstomuMucs nepemeHasiMu? Kak onn permarorcs?
Kakue oObikHOBeHHbIe auddepeHanbaple ypaBHEHUS MEPBOTO MOpPsAKa Ha3bIBalOTCd ofHOponHbiMH? Kak oHu
peraroTcs?
Kakue oOpikHOBeHHBIE T depeHLnanpible YpaBHEHHsI IEPBOT0O MOPsiIKa Ha3bIBatoTCs JnHeiiHbIMU? [lepedncnnte MeToast
peLeHus
Kak pemaercs ypapuenue bepnymnnu?
Kakue oObIkHOBEeHHBIE UG depeHIranbHble YPaBHEHHUsI IIE€PBOTO MOPSAAKA HA3bIBAIOTCS YPAaBHEHHSAMU B IIOJIHBIX
nmuddepennnanax? Kak onu permarorcs?
Uro Takoe 3amada Komm s 0OBIKHOBEHHBIX Au(epeHIMaNbHBIX ypaBHEeHHWH Bhicmux mopsiikoB? Korna ona mmeer
€IMHCTBEHHOE pelieHue?
Ilepeuncnute OCHOBHBIE THIIBI OOBIKHOBEHHBIX AH(p(EpEeHIHAIbHBIX YPAaBHEHHWH BBICIIMX IOPSAKOB, JOIYCKAIOLINX
MOHM)KEHHUE MOPSIKA.
[Haiite ompenenenue nuHeHOro nuddepeHuraNnbHbIe ypaBHEHUs] n - To mnopsiaka. llepeuncinuTe OCHOBHBIE CBOMCTBa
YaCTHBIX PELICHUH OHOPOJHOIO YPaBHEHHS.
CdopmynupyiiTe TEOPEMBI O BPOHCKHAHE.
ChopmynmupyiiTe TEOpeMy 0 CTPYKType 0OIIEro pemeHns HeoJHOPOIHOTO JIMHEHHOTO Aud depeHInanbHbIe YPaBHCHUS
B uem cocrour meroyn Jlarpamka OTBICKaHUS YAaCTHOTO pEIICHWS HEOJHOPOJHOTO JIMHEWHOTo IudQepeHnuaibHbe
ypaBHEHUs?
Cxema mocTpoeHHsl (PyHIAMEHTAJILHOW CHUCTEMBl PELICHWH OJHOPOAHOrO JMHEHHOro auddepeHuuansHple ypaBHEHUs C
MOCTOSIHHBIMH KO3 PHLIeHTaMH
[lepeuncnuTe METOABI OTHICKAHUS YACTHBIX PELICHWH HEOJHOPOAHOrO JIMHEHHOro aud¢epeHnnaIbHble YpaBHEHHUS C
MOCTOSIHHBIMH KO3 PHLIEeHTaMH
Jaiite omnpenencHWe HOPMAJIBLHOW CHCTEMBl OOBIKHOBEHHBIX JudepeHInanbHbpIX ypaBHEHUH n-ro  MOpsjKa.
Chopmymupyiite 3amaqy Komm st Takoi CHCTEMEL.

W3noxure METOAbl MCKJIIOYECHHUS U XapaKTEPUCTUYECKOIO YPAaBHEHMs OTBHICKAHMs OOIIETro PELICHUs] CUCTEMbL
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JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUN C TIOCTOSHHBIMH KO3 (HUIIEHTaMU.

YucaosBbie U pyHKUNOHAIbHBIE psaabl. Psaabl Dypbe
[oHsiTHE YKMCIOBOTO psAfa, ero cyMMbl. HeoOXoanMBblii MpU3HAK CXOAUMOCTH.
CBolicTBa CXOIALINXCS PSJIOB.
CpaBHUTENBHBIA MPU3HAK CXOJUMOCTH 3HAKOMOIOKUTENBHBIX PSAIOB. DTAIOHHBIE PS/IBL.
[Mpuznak ['anam6epa. {7151 KaKMX BUJOB YHUCIOBBIX PSIOB OH 3P QeKTUBEH?
Panukansubiil npusnak Komu. [[1s kakux BUZOB YHCIOBBIX PSA0B OH MPUMEHSETCS?
Wnterpanpupiii npusnak Komm-MaknopeHna. B kakux ciydasix ero cienyer IpuMeHSTh?
[Mpuznak JleitOHMIA CXOAUMOCTH 3HAKOYEpeMyIOIMXCs paaoB. Kak MpoBoAUTCS OLEHKA CyMMBI U OCTaTKa Takoro psiaa?
[onsiTue aOCOIOTHOM U YCIOBHOM CXOIUMOCTH.
[lonsitre (DyHKIIMOHAIBHOTO psima W 00JacTh ero cXoauMmocTH. PaBHOMepHas u abcomroTHas cxogumocTh? CBoiicTBa
PaBHOMEPHO M a0COJIFOTHO CXOSIUXCS PAAOB.
[onsitre crenennoro psga. Teopema Adens.
WHTepBan u pagnyc CXOAUMOCTH CTeeHHOro psiaa. CrnocoObl HAX0XKICHHUS HHTEPBAIOB CXOJUMOCTH.
Psapr Teitnopa u Maxknopena it JaHHOH (QYHKIMH. Y CIOBUS pasiokeHus: pyHkuuu B pan Teisiopa. Cxema mocTpoeHus
psna Teitnopa (MakmopeHa).
Psapr MakiopeHa Ui HEKOTOPBIX OJIEMEHTAPHBIX (QYHKIHMH, WHTEPBajbl MX CXOJUMOCTH. VCHOJb30BaHHE TOTOBBIX
pas3IoKEHHI /IS TONTyYCHUsT pa3iokeHus B paj MakiopeHa Oojiee clIoKHBIX (yHKIUH. [[puMeHeHne CTeneHHbIX PAJI0B B
NPUOTMKEHHBIX BBIYMCICHUSX.
[Tonsitre TpuroHoMeTpuueckoro psaa. @opmyisl Pypbe U Hax0kACHUS K03(PUIMEHTOB psia (QyHKIMS NepruogudecKast

¥ 337]aHHasi Ha MHTCPBaJIC [—TC; TC] ).

Teopema [lupuxiie 00 ycinoBusax pasioxenus QyHKIUU B psg Dypre.

®Dopmyiel Dypbe ISt HETHBIX U HEYETHBIX (DYHKIIHH.

Dopmyiel Dypbe 15 cirydas paziokeHus QyHKIHMHY, 3aJJaHHON B IPOM3BOJIEHOM UHTEPBAJIC [—Z 5 [ ]

Paznoxxenue B psin Pypbe HeNepHOAUMUYECKUX (PYHKIIHMH.

KoMmuiekcHble unciaa u pyHkuuu. Teopusi BbIYETOB
[loHsATHE KOMIUICKCHOI'O YKCIIa, €r0 ACHCTBUTEIBHON 1 MHUMOM YacTH.
AnreOpandeckas ¢popma 3anucH KOMIUIEKCHOTO uncia. Kakue KOMIIEKCHBIE YHCciia Ha3bIBAIOTCS PaBHBIMHU, KOMILIEKCHO -
CONPSKEHHBIMU?
Apudmernueckue NSHCTBUS HAJl KOMILICKCHBIMU YHCIaMH, 3alTUCAaHHBIMU B alNreOpandeckoi ¢popme.
['eoMeTpuyeckoe NpeACcTaBICHUE KOMIUIEKCHOTO YHCIa, KOMIUIEKCHAs IUIOCKOCTh. Monynb M apryMEHT KOMIUIEKCHOTO
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YHCIIa.

TpuHOHOMETpHUYECKasi W IOKas3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHON (opmbl 3amucu
KOMIUIEKCHOTO YUCJIA K JPYTOM.

Bo3zBenenue B cTenens U U3BJIEUEHUE KOPHS U3 KOMITIEKCHOro yncia. @opmynsl Myaspa.

[TonsTre GYyHKIMU KOMIUIEKCHOTO epeMeHHoTo. [Ipenen u HenpepbIBHOCTD (DYHKIIHU.

[TokazarenbHasi, JorapuMuUecKasi, TPUrOHOMETPHUYECKHE, TUIIEPOOTNUECKUEe U OOpaTHbIE TPUTOHOMETpHUYECKHE (HYHKIUH
KOMIUIEKCHOTO IEPEMEHHOT 0.

HuddepennnpoBanue QyHKINN KOMILIEKCHOTO TiepeMeHHoro. Y cnosust Kommu-Pumana.

ComnpspkeHHbIE TaApMOHUYECKUE (DYHKLINH.

[lonsTHEe aHAMUTHYECKOH (YHKIMH KOMIUIEKCHOTO IepeMeHHOro B obsactu. HeoOxogumble W JOCTaTOYHBIE YCIIOBHS
AHAIUTUIHOCTH.

I'eomeTprdeckuii cMbICT MOIYJISl ¥ apryMEHTa IPOU3BOIHON (PYHKIIMH KOMILIEKCHOTO NIEPEMEHHOTO.

ITonsTre uHTErpasa OT PyHKIMN KOMIUIEKCHOT'O IIEPEMEHHOI'0 M €r0 OCHOBHBIE CBOWCTBA. BhIunCIeHNE HHTETPaIoB.
Wnrerpanphas reopema Komu. MaTerpansras ¢hopmyna Komu u ee cieqctBust.

Yucnossle 1 (yHKINOHAIBHBIE PSIbI C KOMIJIEKCHBIMU YJICHAMH.

Crenennsie psaapl. Teopema AGens. Pan Teitnopa. Teopema o pasnoxkeHnn aHanuTHUecKor GyHKIUH B psag Teitnopa.

Psapr Jlopana, ompenenenue. Teopema JlopaHa O pa3iioKeHMH aHAJUTHYECKOH (yHKUMM B Koible B pan. llonstue
AHAIATUYECKOTO TIPOIOJIKECHMUS.

Oco0Oble TOYKM M uX Kiaccuukanus. Boruer QyHKIMM B M30JMPOBaHHON 0co0oi Touke. DOpMyIbl JUIS BBIYHCICHUS
BBIUETOB.

OcHOBHas TeopeMa O BBIYETAX.

IIpuMeHeHne BBIYETOB K BEIYMCIICHUIO ONPENEIEHHBIX HHTETPAIOB

OnepaunoHHbIH MeTO]
Haiite ompenenenne npeodOpasoBanus Jlammaca. Kakas ¢GyHKOMS MOXET CIOyXKuTh opuruHaiomM? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkimu o Jlamnaccy?
3ammmmTe TabauIly n300pakeHnit HanboJee YacTo MCIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHI.
CdopmynupyiiTe ¥ 3aUIINTE CBOWCTBO TUHEHHOCTH. Kak OHO HCITONB3yeTCs ISl HAXOXKACHNUS N300paKeHU 110 OPUTHHATTY
1 Hao0opoT?
CdopmynupyiiTe n 3anummure cBoiicTBa auddepeHIupoBaHus n300paxkeHnss U opuruHana. Kak oHM MCTIONB3yroTCs IS
HaXO0>KAEHUS N300paskeHHs 10 OPUTHHATY B HA000poT?
ChopmynupyiiTe W 3alMIIMTE CBOMCTBA HHTETPUPOBAHHS W300paKeHWsT W OpuruHana. Kak OHW HCHONB3YIOTCS ISt
HaXOKIEHUS H300paKeHHS TI0 OPUTHHATY H HA000pOoT?
ChopmynupyiiTe M 3anumMTe CBONCTBAa 3ama3fblBaHUs M cMelleHus. Kak OHM HCIONB3yIOTCA Ui HaXOXKACHUS
M300paKeHHS T10 OPUTHHAITY I HA000pOT?
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Haiite monsitre cBepTku QyHKIMA. Kak 3anuceiBaeTcs n3oopaxenne cBepTku? Kak MOXKXHO MCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS M300paXeHHSI [0 OPUTHHAITY U Ha000poT?

W3noxuTe cxeMy HaXOXKACHUS YACTHOTO PEIICHUs THHEHHBIX Au(d(HepeHIMaTbHbIX YPABHEHHN ONIEPAIMIOHHBIM METO/IOM.
W3noxuTe cxeMy HaXOXICHHS YaCTHOTO PEHICHUS CUCTEM JHMHEHHBIX TU(QepeHINANbHBIX YpaBHEHHN OTEepaniOHHBIM
METOJIOM.

3anumure u noscaute Gopmyiy Jroamens.

[Nonsrue ¢pynkuuii Xasucaiina (1 -gpynkuus) u Jupaxa © -pyHKIHN).

5. Meroanyeckue yKa3aHus 110 poueaype OeHUBAHUSA

OueHo4HbIe MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOT0 MEPONPHATHS U He00X0AUMbIe METOAUYECKHE YKAZAHUS

1.

KonTponbnas padota

B cemecTpe CTyIeHTBI BBIIOJHSAIOT 5 KOHTPOJBHBIX padOT, COAEpKaHWE KOTOPBIX OXBATHIBAET BCE pa3Jellbl
JUCIMILIMHBL.  Kax oMy CTyneHTy BbiaeTcs CBOH BapuaHT. KOHTpoJibHBIE paOOTBhl MPOBOAATCA B  YaChl
MPAKTUYECKUX 3aHATHUH. 32 KOKIYI0 KOHTPOJbHYIO pa0OTy MaKCUMAJIbHBIN Oajljl OMpEACseTCs] B COOTBETCTBUE C
PEUTUHT-IJIAHOM TUCLUILIIUHBL.

KpuTepun oneHku 3axanus:

bamer 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCsA YMHOXCHUECM MAaKCUMAJIBHOT'O 6anna, npeayCMOTPECHHOI'O 3a HEC B
COOTBECTCTBUC C peﬁTHHF- IMJIAHOM, Ha JOJIIO BEPHO BBIITOJHCHHBIX 3aﬂaHHﬁ.

nas3

B cemecTpe cTymenTsI BRIONHSIOT 5 WM /I3 Mo BceM pazpenaM MporpaMMbl JUCITUTUIHHBL. Y KaKIOTO CTYIEHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET OPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
CPYIIIIBL.

N/I3 pa3menieHs! B 2JIEKTPOHHOM KypCe TIO TUCITUTUIHHE.

Pemenue kaxaoro 3agaHus J0DKHO ObITh OJPOOHBIM, C BKIIFOUCHHEM ITPOMEKYTOUHBIX PACUETOB, PACCYKIACHHIA,
MOSICHEHUIA, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3aJIaHUE BHICBUTIACTCS OTACIBHBIM (PaitiioM,
ykasbiBaetcss OO, rpynna.
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Kpurepun onennBanus
3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee ITOJIOBUHBI 3aaHNi
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAETCs CTYACHTY Ha JOPabOTKY.

CTyneHThl MOTYT UCHPABIIATh HEBEPHO PEILICHHBIE 3aaHuUs U CIaBaTh HA MOBTOPHYIO poBepKy. IIpenonasarens
MOJKET YYECTh UCTIPABICHMS M JOOABUTh OANJIbI K PEIbIIYIINM

TecTupoBanue — HE3aBUCHMBIH
koHTpoiab LIOKO

B cemectpe crymeHTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HEIenu B
CepeHe M KOHIIE TEKYyILEro ceMecTpa COINIaCHO pacmucaHuio. PyGexnoe tectupoBanue (PT) mpoBoxutcs B
KOMITBIOTEpHOH opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBanus — 90 MuHyT 0e3 mepepsiBa. OTCUET
BPEMEHM HA4YMHAETCs ¢ MOMEHTa BXoAa CTyneHTa B TecT. MHCTpykTax, MpeNIIECTBYIOIIMH TECTHPOBAHUIO, HE
BXOOUT B YKa3aHHOC BpCMs. CTYI[CHT MOXKET 3aKOHYHTH BhITIOJIHeHHE TecTa J0 UCTCUCHUA OTBCI[éHHOI‘O BpPEMCHHU.
PT nameneno Ha He3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI W BIaJCHUH, MONyUYEeHHBIX CTYIACHTAMH 3a
OIIpPEICJICHHBIN TPOMEXKYTOK 00yUECHHSI.

Kaxxpiii BaprianT Ouiiera MOJENUPYETCsl KOMIBIOTEPOM I10 33JaHHBIM pa3jlieNiaM XUMHUHM U copepkuT 20 3aaaHuil.
CTYILCHTLI BHOCAT OTBC€TbI B KOMIIBIOTEP, HO BCC PCHICHUA W IMOACHCHUA NPOBOAAT Ha 6yMare. Ilo oxoHuyanuu
TECTUPOBAHMS MPENOJABATENI0 BbBIIACTCA MaTpUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUA MTPOBOJUTCA Ha KOHCYJIbTAlUU.

Kpurtepun onieHKH 0JHOTO 3a1aHUSL:

® 33 KaX/0€ NPAaBUIBHO BHINOJHEHHOE 33aHNE BBICTABIAETCS | TeCTOBBIN Oai;
® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBINIOJHEHHOE 3a/1aHue BeicTaBisieTcs () 6amios;
e I 33JaHUi ¢ BBIOOPOM HECKOJBKMX MPAaBHIIBHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTaHOBJICHHE
MIOCJIEI0BATEIBHOCTH IPETYCMOTPEHO YACTUYHOE OLIEHUBAHHUE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxmoe PT cocrasiser 15 6amos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAlMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacmonaraeTcs Ha caidte http:/exam.tpu.ru B pazzmene «MeponmpHuATHS», U MOXKET ObITH BBINOJHEH KayKAbIM
CTYZ€HTOM HEOIPAaHUYEHHOE YHCIIO Pas3.

OK3aMeH.

DK3aMeH OCYLIECTBIISIETCA B COOTBETCTBUU C [1010keHMEM O TPOBEACHUM TEKYLIETO KOHTPOJIS U
npoMexxyTouHou arrectauuu TIIY Ha sk3ameHe CcTyeHTY BBIIAIOTCS OWIICTHI, BKIIIOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MpaKkTH4Yeckue 3ananus. [Ipenogasarens, mpoBepuB paboTy, B X0/€ YCTHOH Oecebl cO CTYJCHTOM MOXKET
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3aJaBaTh BOIIPOCHI 10 cCaMOMy OHJIETY, a TaKXKe JOTOJHUTENbHBIE BOMIPOCHI 110 TEOPUHU U MpaKkThKe. B ntore cryneHT
HaOMpaeT UTOTOBBIH 0aJl 32 9K3aMeH, MakcuMaibHO 20 6asoB. OueHka 3a TUCHUIUIMHY QOPMUPYETCsl KaK UTOTOBas
3a paboTy B CEMECTPE U 3K3aMEH B COOTBETCTBHUE C MPUHATON IIKAJION OLIEHUBAHMUA.

CryIeHTsl, He CAAaBLIME 3K3aMEH B CECCHOHHBIH MEpUO, MOTYT IIEPECAATh €T0 B IIEPHOAbI TUKBUIALIMN
3a/I0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTPOLIEypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/o1 OO0 yrBep:kIeHHH U BBEACHUU B JICHCTBHE
«CucreMbl OLICHUBAHUS PE3YJIbTATOB O6y‘IeHI/I$I B TOMCKOM MOJIMTEXHUYECKOM YHUBCPCUTECTE» U N959/OI[
OO0 yTBep>KIEHUH U BBEJICHUU B AelicTBUE HOBOU penakuuu «IlonoxeHust o NpoBeAeHUH TEKYILEro
KOHTPOJIS U TpoMexyTouHo# artectaiuu B TITY» sx3amen no ¢usuke npoBOIUTCS B YCTHOU popme.
CTYI[eHTy BbIAACTCA 3K3aMeHaHI/IOHHBII\/JI 6I/IJIGT, COI[ep)KaIIH/Iﬁ TCOPCTUYCCKUEC BOIIPOCHI, KAYCCTBCHHBLIC U
KOJIMYeCTBEHHBIC 3aaun. Kaxplil Borpoc Omiiera olieHuBaThes 6amioM (Bcero mo ounety 20 6aios).
DK3aMeH MPOXOINT B YCTHOH Gopme.

CoriacHo IIKaJIbI OLICHUBAHUA PE3YJIbTATOB

18-20 6amoB (OTJII/I‘-IHO) - BCECTOPOHHHUE 3HAHUS, OTJIMYHbIC YMEHUS U BJIAJICHUE OIIBITOM NPAKTUYECKOU JEATEIBHOCTH,
HE0OXOIMMBIE Pe3ybTaThl 00y4ueHus1 cHOPMHUPOBAHBI;

14-17 6amioB (X0OpoIIO) - JOCTATOYHO TOJIHOE TOHUMaHHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIIBIT IPAKTHYECKOMN
JIeATENbHOCTH, HEOOXOIUMBIE PE3yIIbTaThl 00yUCHUS CHOPMHUPOBAHEI;

11-13 GannoB (yAOBIETBOPUTENHHO) - TipueMIIEMOE IOHUMAHKE TIPEIMETA, YIOBIETBOPUTEIBHBIE 3HAHUS, yMEHHS U
OIBIT IPAKTHYECKON NeATeIbHOCTH, HEOOXOAUMBIE Pe3yJIbTaThl 00yUeHUs CHOPMHUPOBAHEI;

0-10 6an0B (HEYIOBIETBOPUTEIHHO) - Pe3yIbTaThl 00YUEHHS HE COOTBETCTBYIOT MUHUMABHO JOCTATOUHBIM
TpeOOBaHUIM.

Pe3y.]'[I)TaTBI HpOMe)KYTOqHOﬁ aTTecrannuu O(l)OpMJ'IS[IOTCfI BCAOMOCTBIO U BHOCATCA B 3a4CTHYIO KHHXKKY

oOyuaromierocs..




