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1. Poab qucuumiannbl «Marematuka 3» B GOPMUPOBAHNH KOMIETEHIMA BBINMYCKHUKA:

DneMeHT
00pa3oBaTeIbH
O mporpaMMsl

(mucumIUIvHa,

MPAKTHKA,

TA)

Cemectp

Kon
KOMIIETEHIINU

HaunmenoBanmne
KOMIIETeHIINU

Cocrapasiioniue pe3yjibTaTOB 0CBOCHHUSA (IeCKPUNTOPbI KOMIIETEHIIUM)

Kox

HaumenoBanue

Maremaruka 3

VK(Y)-1

Crioco0eH OCYIIECTBIISATD TOKCK,
KPUTHYECKHI aHAJIN3 U CHHTE3
UHPOPMALMH, IPUMEHATE
CHCTEMHBIH MMOJIXOJ VTSI PEIeHHs
MOCTaBIIEHHBIX 3329

YK(Y)-1.B5

Brnaneer onbiToM IpUMEHEHUS 3aKOHOB €CTECTBEHHBIX HAYK U MAaTEMATHYECKUX
METOJIOB M MOZEJNEH ISl peleHHs 3a/1a4 TEOPETUYECKOTr0 U NMPUKJIIAJHOTO
Xapakrepa

VK(Y)-1.B8

Brnajeer MaTeMaTUYECKUM alIapaToM KOMIJIEKCHOTO U ONEPaliMOHHOTO
ucuucneHus, 1upQepeHIaIbHBIMI yPaBHEHUSAMHE U PSIIAMH JUTS IPOBECHUS
TEOPETHYECKOr0 MCCIEA0BAHUS U MOJIEIUPOBAHUS SJKOHOMUYECKUX MIPOLIECCOB U
SIBJICHUIA, a TaKoke, VIS peleHus IPpoeCCHOHANBHBIX 3a1a9

VK(V)-1.V7

YMeer penraTs 3a1a4u TeOPETHIECKOro U MPHUKIIAJHOTO XapaKTepa

YK(Y)-1.Y10

YMmeer pemaTb 0ObIKHOBEHHbIE AU epeHInaTbHbIe YPaBHEHHS U UX CUCTEMBI,
HIPUMEHATH aapaT rapMOHUYECKOT0 ¥ KOMIUIEKCHOTO aHaJIN3a MPH PEIICHUH
CTaHJAapTHBIX 3329

VK(V)-1.38

3HaeT 3aKOHBI €CTECTBEHHBIX HAYK  MATEMaTHYECKHE METO/IBI TEOPETHIECKOTO
XapakTepa

VK(Y)-1.311

3HaeT OCHOBHBIE ONPEJIEIICHNS U IOHATHS Teopur U depeHImanbHbIX
ypaBHEHHH, pA70B, (GYHKIHN KOMILUIEKCHOTO IEPEMEHHOTO U OMEPAHOHHOTO
HCYMCIIEHHS

2. INoxka3zaresu U MeTOABI OLICHUBAHUSA




Il1anupyemsle pe3yJbTaThl 00y4eHHs 10 TUCHUILTHHE

Kon nocruzkenust

HaumeHoBaHue pa3jesa JUCHMIITHHBI

MeToabl OlleHUBAHUS

Kon HaumenoBanue KOHTPOJIMpPYeMoii (O eHOYHBbIEC MEPONPHUATHS)
o G
PI1 | Bnaneer 1. OGbikHOBEHHBIE MU hEepeHITaTbHbIC KonTponbHas
MeTO)IaMI/vafIHeHI/IH OOBIKHOBEHHBIX () (epeHIIMaTbHbIX ypaBHEHHs [IEPBOTO NIOPS/IKA pa6ota
;ﬁ;ﬁ:ﬁ:ﬁuna?;j;?;glz::ei?ﬁ;}mOB freneted 2. O6bikHOBEeHHBIE MU PepeHITnaTbHBIE 3.
METO/IaMH HCCJIEJ0BAHMUS CXOIMMOCTH PAJIOB, Pa3JIOKEHHUS YpaBHCHUA BBICIIHAX ITOPAAKOB U CUCTEMBI TecrupoBanue —
GyHKIM B CTENIEHHBIE ¥ TPUTOHOMETPUYECKHE PSIJIbL; OOBIKHOBEHHBIX U (HepeHIIMATEHBIX HE3aBUCUMBIN
MeTonaMt AU PepeHIINATBHOTO 1 HHTETPATBHOTO HCUHUCIICHHS ypaBHeHI/Iﬁ KOHTPOJIb ]_[OKO
(yHKIHH KOMIUIEKCHOTO MTEPEMEHHOT0; OCHOBHBIMU YK(¥)-1 3. UHCIIOBBIE PSIBL
HPUIOKEHHUSIME TEOPUH BBIYETOB; METOJAMH OTIEPAIIMOHHOTO 4. DYHKIHOHATEHBIE PSIHI
UCUYHCIIEHHUS! PEIIEHHS OOBIKHOBEHHBIX MU (epeHIMATEHBIX
YPABHEHHMH U UX CHCTEM 5. Paner @ypee
7. Pa1pl B KOMILJIEKCHOM 00J1aCTH
8. Teopus BbIUETOB U €€ MPUIOKECHUS
9.I1peo6pazopanue Jlamaca. OnepariOHHBIH
MeToJ| peteHus nuddepeHInaIbHbIX
YpaBHEHUH
P2 | Ymeer 1. OObikHOBEHHBIE MU DHepeHIInaIbHbIe KoHnTponsHas
owpeenr i o ofuce u s peere Jpasicaa nepuoro nopasa pacora
il/l(b(begeH?H/IaHLHbIX ypypaBHeHI/Iﬁ c MOCTOSIHHBIMH 2. ObbixkHOBEHHbIE MM hepeHnpabHble 3.
ko>()QULEHTAMY; HCCIEN0BaTh HAa CXOJMMOCTh UMCIIOBBIE YPaBHCHUA BBICIIMX ITOPAZIKOB U CUCTEMBI Tectuposanue —
PsiAbl, HAaXOJWTh HHTEPBAJIBI CXOAUMOCTH CTCIICHHBIX PsOOB, O6BIKHOBCHHLIX ,[[I/I(b(l)epeHHI/IaJ'ILHBIX He3aBUCHUMBIHI
pasnarate ¢GyHkimu B psag Teitnopa u @Pypbe; BBINONHATH ypaBHEHHUI xoHTposs LJOKO
I R E T
flepeMef)HH(i"or;) pasnarathb @;Il){xinﬂ B pﬂ};[ J'I]-Z)paHa; [PUMEHSTh 4. OyHKLHOHATbHbIE PAIbI
TEOPUI0 BBIYETOB JUIL HAXOXIEHHS WHTErPajoB; HAXOIUTH 5. Panpr Dypee
U300paXkeHKe 110 OPUTHHAJLY U OPMIHHAI 10 H300PaKEHHUIO; 7. Pab1 B KOMIUJICKCHOM 00J1acTH
pewars 3amayy Ko mist auddepeHInanbHbIX YpaBHEHHH U 8. Teopust BLIYETOB U €€ IPUIIOKEHHS
CHCTEM C MOMOIIIBIO OTICPAITMOHHOTO CUUCTICHUS 9.Hpeo6paSOBaHI/Ie Jlammtaca. OHepaIII/IOHHBIP'I
MeTOJ pereHus TudpepeHIIaTbHbIX
ypaBHEHUH
PJI3 | 3uaer YK®)-1 1. O6bIKHOBEHHBIE TU((HEPEHINATBHBIE KonrponsHas
wiaccupukanuo auddepeHIHaIbHBIX ypaBHeHI/H“dv, OCHOBHBIE ypaBHEHHsI [IEPBOTO MOPSIKA paGota
METO/IbI peleHust AU(PepeHIanbHbBIX YPABHEHUH TIEPBOrO U 2. OGHIKHOBCHHBIE MHBhEPEHIHATHEIE I3,




BBICIINX TOPSIKOB M CHCTEM (D (hEepeHIMATBHBIX YPABHCHHI; yYpaBHEHUS BBICIINX MOPSIIKOB U CUCTEMBI TectupoBanue —

OCHOBHBIC MOHSTHSA TEOPUH HYHCIOBBIX U (DYHKIMOHAIBHBIX 0OBIKHOBEHHBIX [ EPEHIHATBHBIX He3aBHCHMEI
panoB; psnel  Teimopa, MakiopeHa, qUDpre; TIOHSTHS ypaBHEHHUIA koHTposb LIOKO
KOMIUIEKCHBIX 4YHCEJl, OCHOBHBIX ()YHKIMH KOMIIJIEKCHOTO 3. Unci0BbIE Ps/bl

4. OyHKIMOHAIBHBIE PSIbI

5. Paner @ypee

7. Paapl B KOMIUIEKCHOU 001aCTH

8. Teopust BBIYETOB U €€ MPUITOKECHHS
9.IlpeoOpazoBanue Jlamaca. OneparnOHHBIH
MeToJ1 pemeHus AudQepeHnnanbHbIX
ypaBHEHUN

MEPEeMEHHOTO W WX CBOHCTBa; nud¢epeHIpoBaHne U
HHTETPUPOBaHUEe (QYHKIUH  KOMIUIEKCHOTO  HEPEMEHHOTO;
noHsATHss pspa JlopaHa, ocoOBIX TO4YEK, BHIUETOB; IOHSATHE
npeoOpa3oBanus Jlamiaca U ero OCHOBHBIE CBOWCTBA; OCHOBHBIE
MIPUIIOKEHNUS OTIEPALIMOHHOTO UCYHCIICHUS

3. IIkaja oueHUBAHUSA

[lopsiox opraHu3aly OLEHUBAHUS PE3YJbTAaTOB OOYUYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM AKTOM —
«CucreMa OlIEHMBaHHS Pe3yJIbTaTOB 00y4deHUs: B TOMCKOM MOJNUTEXHUUECKOM yHHBepcuTeTe (CuctemMa OleHHBaHHs)» (B JEUCTBYIOLICH PEIaKIIUH).
Hcnonp3yercss OalibHO-pEUTUHIOBasl CHCTEMa OLICHHBAHHUS pPE3ylbTaToB 00ydeHMs. MToroBas oreHka (TpagullMOHHAs W JIMTEpHas) MO BUIAM
yueOHoil nesrenbHOcTH (M3ydeHue nucuumund, YHUPC, HUPC, kypcoBoe NpOEKTHpOBaHUE, MPAKTHKH) OIpenenseTcs CyMMOHW OajuioB 1o
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTaluy (UTOroBast peTUHroBas oleHka - MmakcumyM 100 OamioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W OOIOJHUTCIBHBIX OamioB 3a OIICHOYHBIC MCPOIPUATUA TCKYIIECTO KOHTPOJIA H HpOMG)KyTO‘-IHOfI aTrecranun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JAUCHUITIIMHBI.

PCKOMGH)IyeMaH mKaJjia Jj OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
3alaHUuA Tpall"ll“OHHOﬁ OLIEHKEe Onpezleﬂemle OLCHKH

90%+100% «OTINYHOY OTnnyHOE MOHMMAHKE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE ONBITOM IMPAaKTHYECKOH 1€ TeIbHOCTH,
HEOOXOIUMBIC PE3yNbTaThl 00yYeHUs chOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJIMYECTBOM OAJUIOB, OJIM3KHM K MAKCUMAILHOMY

70% - 89% «Xoporioy» JlocTaTouHO MOJIHOE TOHUMaHUE MPEAMETa, XOPOIITNe 3HAHMSI, YMEHHUSI U OTIBIT MPAKTUIECKOU e TENHHOCTH, HEOOXOIUMBIEC PE3YIbTAThI
00yueHus c(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MIHHUMAJIEHBIM KOJIHYECTBOM OaJLIOB

55% - 69% «Y IOBIL» [Tpuemiemoe MOHUMaHKE TPEAMETa, YIOBICTBOPUTEIbHBIEC 3HAHIS, YMEHHS U OIBIT IPAKTHYECKOH AeITeTbHOCTH, HEOOXOAUMBIE PE3YIIbTaThI
00y4eHus chopMHUPOBaHbBI, KAYECTBO HEKOTOPHIX U3 HUX OIIEHEHO MUHUMAJIHHBIM KOJIMYECTBOM OaJIJIOB

0% - 54% «Heynosi.» PesynbraTsl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM

[ITxana qy1s1 OUEHOYHBIX MEPOIPUIATHI DK3aMEHa




%

CoorBercTBHE
BBINOJIHEHH S [JK3aMeH, .
N TPAAUIHOHHOM OnpeneneHue OLEeHKHU
3adaHui 0as11
OlleHKe
JK3aMeHa
90%+100% | 18 +20 «O1inuHO» | OTIIMYHOE MOHUMAHUE MIPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHHUS U BJIAJICHUE OIIBITOM
MPAKTUYECKOH EATENILHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00y4eHUs C(HOPMHUPOBAHBI, UX KAYECTBO OLICHEHO
KOJMYECTBOM 0aJIoB, OJM3KUM K MAaKCUMAJIbHOMY
70% -89% | 14+ 17 «Xopomo» | JlocTaTOYHO MOJHOE TOHUMAHUE MTPEAMETA, XOPOIINE 3HAHUS, YMEHUS U OIbIT IPAKTUYECKOU JIESITEIIbHOCTH,
HEOO0XOAMMBIE PE3yNIbTaThl 00y4eHHUsI COPMHUPOBAHBI, KAYECTBO HU OJJHOTO M3 HUX HE OLIEHEHO
MUHUMAaJIbHBIM KOJIMYECTBOM OAJIJIOB
55%-69% | 11 +13 «Ynon»  [[IpuemieMoe MOHMMaHUE MPEIMETA, YOBICTBOPUTEIBHbIC 3HAHUS, YMEHHUS M OIBIT MPAKTHYECKON
NesTeNbHOCTH, He0OXOIUMbIE Pe3yabTaThl 00yueHus: chOPMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OLEHEHO
MUHUMAaJIbHBIM KOJIMYECTBOM OaJIJIOB
0%-54% | 0+10 «Heynosn.» | Pe3ynbraTel 00y4eHHs: HE COOTBETCTBYIOT MUHUMAIILHO JJOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNMOBBIX 3aaHUI

OneHovHbIe
MEpPONpPHUSITHST

IIpumepsb! THNOBBIX KOHTPOJILHBIX 32JaHHI

KonTposba
ast pabota

BapuaHTt N2 1

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

1. OnpepenuTb TMN U HaUTK o6LuMe peLleHUA AaHHbIX YPAaBHEHUN:

1. (y+ylnx)dx— (x—xy)dy =0.

2yt 2X y= 2x°
1+x2 7 142
2
3. (xy2 + L)dx + (x2y —X—)dy =0.
2 3
y y
2. HaiiTn yacTHbIE pelIeHUs YPABHEHHUI:




OneHo4HbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 3a/JaHUIT
MepONpPHUSTHS

4, xy' - y:xtg( yj, y(@@) =1.

X

5. eYdx=(2y—xe¥)dy, y(-1)=0.

KoHTponbHana paboTa no teme «AuddepeHumanbHble ypaBHEHUA BbiCLero nopaaka u cuctembol [1y»
) Onpeaenutb TMN U HaUTK 06 MeE peLleHUA JAHHbIX YPAaBHEHWIA:

1) y'=y+Xx

oy e
2) Y -2y+y=_3.
1) Pemurs 3anauy Komm:

1) w+(y)’=0. y®=1y@-=1

2) y'-y'=e+2x.  y(0)=1y(0)=1.

dx

- = y,
3) d‘;t x(0) =1 y(0) = -1.

E:

YucuaoBblie 1 QYHKIUMOHAJIbHbIC PAJIbI

I HccnenoBaTh Ha CXOOUMOCTh PAABI:




OueHOYHbIE
MepOonpUsITHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1

©  (n+1)?

= nl(n+1)!

1. , 2 , 3 ,
nzzln+1—cos2 na (n+2)23" nZ:l (2n)!
0 _ n o (_1\N 4
4_2(”_1] Cs 3D
n1\3n + 2 -1 N°+5
Haiiti nHTEpBaN CXOAMMOCTH PsIia, UCCIENA0BATH PsAJl HA KOHLAX MHTEpBaJIA:
2 (0.1)"x*" 2 3" (n+3)?
p 3 QX g 30
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, Xg=0
7 1

3) y= =0, 4) y=-——= =-1

)y 1+x-12x° 0 )y Ux 0

VI.

KonrpoabHnas padora Ne3 no reme «DyHKIUNU KOMIUIEKCHOTO TlePeMEeHHOT0»
BAPUAHT Nel

o .3 2 . o
a) Haiitu Bce 3Hauenus KopHs: N — 2 . Pe3yibTaT BBIMUCIIEHUI IIPEACTABUTD B aareOpandeckoi Gpopme.

6) TlpencraButh B anrebpanueckoii popme: (—1—i)*.

a) Haiftn ko3 duumenT pacTsHkeHus M yroll TOBOPOTa B TOUKE Zg = 1—1 npu otoGpaxkennn o = v

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

Haiitn ananutuueckyro ¢ynkmmioo  f(z) =U +iV  no wussectHoit  aeiictButensHoll wacth u 3Hauvenmto f(Z):

U(xy) =x3-3xy? f(i)=-i.




OneHo4HbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 3a/JaHUIT

MepOnpHsTHSI
VII. BBIYMCIIUTL HHTETPAT: IZZ Imzdz, rpe L - otpesok npsivoii ot Toukm Z; = 0, o Tourn z, =1-2i.
L
dz ) .
VI BBIYMCIIUTL HHTETPAT: J.ﬁ ,toe L .|Z — 2I| =1,
[ Z2°(z-2i)

Koumponvuasa paboma Ne3 no meme «Komnnexcuote paovi. Boruemoiy
BAPUAHT Nel
YA
(z-1)(z% +2z-3)
©  cos(in) R (z+i+1)"

2. HaiitTi 1 mocTpouTh 001aCTh CXOJUMOCTH Psiia: z /

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

1. Pa3noxuth QyHKIUIO f ( z ) = B psn Jlopana ¢ ieHTpoM B Z() = 1 8 komsre | z-1 |> 4.

3. Brruncnuth CJICAYIONUE UHTCTPAJIbL:
o0

d
K § zdz ) jexp(1/2)+1dz C)j COSzXAX

2 )
p2ea€”+e° e X2 44X +5

KonTpoabHas padora Ne3 no teme «OnepanoHHoe HCHUCTIEHHUE.)
BAPHUAHT Nel

1. Peuwuts nudepennnansuoe ypapuenne X +3X = e, ecim X(O) =0.

2. C momorpo GopmyJsl J[foaMerns HANTH PEIICHUE YPABHEHHS
x''=arctgt,

YAOBJICTBOPAIONIEC HAYaJIbHBIM YCJIOBUSAM X(O) = X'(O) = O .




OueHOYHbIE
MepOonpUsITHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3.

X+4y +2x =4t +1;

Pemuts cucremy ypaBHeHUM

. 3.2
+X—-y=—t
y y 5

U3.

Ilpumep BapmaHTa MHAWBUAYAILHBIX 3aJaHUMH.




OueHOYHbIE
MepOonpUsITHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JuddepeniinantHele YPaBHEHHA W CHCTE

Ml

1. Haiiru obiuse peiienns ypagHeHnil nepeoro nopajika

1 y-Ye !

Y=~ sin(y/z)
2) y +ycosz = cosx.
3 v 4y=2a/y

- dr
n e dy T _

T cos?y

5) (32 + 6ay?) dr + (bar’y + dy) dy = 0.

6) 24y +dy—z)y =1

2, HafiTy yacTHEE pelleHls VpaBHEHNIT

1) Vo7 + Lde =z ydy, y(1) = 0.
2) (z—y)de+{x+y)dy=0, y(l) = L.
3) xy - 2y =2t y(1)=10.
)y dey=(14+z)e™ o, y(0) = L.
3. HaiiTu peluerus ypasHeHtil BRCIIETo NOPSIKa
0)=10
1 2oy = o2 = 1. P o =g el y(_ T
) day'y =y Jy ye‘y’[il]:l
3y cos’ e = 1 1)y +9' = cose.
2+ cost 1
5 rJ+ - 6 0 9 i =g —
Jy'+y p Y+ +y=uxe to

Ty + 2 +y =12z - 10)e".

8) y" — 3y = 2sindz — cos Iz

)" — 4y 4+ 5y — 2y = (16 — 12z)e ", 10) o™ 4+ 3" + 2y =1 — 2%
M) ey 2/ +y =10, 12) 2% " — 6y = 12In .
13) &+ 24 4 5¢ = 8¢~ sin2, 2(0) =2, (0)=6.

14) & — 62 + 252 = Qsindt — 24 cos 4t z(0) =2, z(0)=-2

4. HaiiTu peluesins MMHeAHEIX cHcTeM

=3z —dy

&= —8z+dy & =6z 5y
1){- . 2){5}:_“%.

3) & =5hr—2y 1) t=br+dy+2
T lg=2+y g=—r+1y-

=

Il
_ =

t
1




OueHOYHbIE
MepOonpUsITHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucaoBble 1 (]_)VHKIII/IOHaJILHbIe PAAbI
1. I/ICCJ'IC,I[OBaTB Ha CXOAUMOCTD 3HAKOIIOJIOXUTEIIbHBIC PAAbI:

> (2n-1)? * 5 3
2) St
D Z ez vh ) 29 T
2 (n)? d [n—ljn 1
3) YL 4 n=iy 2
) nZ=:1 2" ) nZ=:1 n S
2. HccnenoBath Ha CXOUMOCTh 3HAKOYEPEAYIOIIUECS PSIIbL:
1) Z( 1)nSn 2 2) Z( 1)" 5n° ;—3n -1
n°+4
o 6™ (n% -1) o
3) Z( 1) — 4) Z( 1D"In

3. Hantu MHTEPpBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) 23“:: x=8)"  2) 3 (-1)"n22y"
n=1 n=1

4. Pasnoxuts B paa Teitnopa o crenensam (X — XO) byHKIMHU:

1

1) y=—""—— %x3=-2 2) y=(1+x)e%%, % =0
X2 +4x+7 0 ) y=( ) 0
arctgx3 3
3) y= £ Xp =0, 4) y=In(x+2)" xp=1.
X

5. Ucnonp3ys paznokeHue NOJAbIHTErpaibHON (YHKIIMU B CTENIEHHOW PsiJl, BBIYMCIUTh UHTETPAIIbI C TOYHOCTHIO
He menee 0,01:




OueHOYHbIE
MepOonpUsITHS

IIpuMepb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1/8 1
1) [N1-x3dx 2) [sinx®dx
0 0

KoMmmiiekcHbIe Yncya 1 GyHKIIUU

1. Nausl uncna Z = —2\/§ +2i, 2, =2-6I.

BrimoHUTh ACCTBUS B anredpandeckon hopme:
4
1) 321+522, 2) -2y, 3) —.
23
2. laubl uncna 7 = 3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouTh YHMCla Ha KOMIUIEKCHOW IUIOCKOCTH M TEPEBECTH B TPUTOHOMETPUYECKYIO M IOKa3aTeIbHYIO (GopMy
3anucH. BBIMONMHNTE yKa3aHHBIC ICHCTBHSI B MMOKa3aTeabHON (OpMe, pe3ysIbTaThl MPEACTAaBUTh B areOpandeckoi u B
MoKasareiabHoU hopme.

6 ly-1
D @) 2 3 22
2 3
3. Hausruncna 29 = —1—1, 2, =2+3i.

Bbruucnuth 3HaueHUs QyHKIHMA:

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

Pe3ynbrarhl mpeacTaBuTh B anredpandeckoit popme.
4. OnpenenuTh ¥ TOCTPOUTH HAa KOMIUIEKCHOM TUIOCKOCTH CEMENCTBA IMHUMN, 3a/IaHHBIX YPaBHEHUSIMH:

C :
1) |z|:FgZ, 2) | z|=Csin(arg z).

5. Haiit MOzty: s 1 aprymeHT iponssosHoii gyrkmun W = T (Z) B Touke z = Zp:
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f(z)=(1+4i)e™,  zo=1+i

6. BBIUMCITUTD UHTETPAJIBL:

1) Ll |z|=/3, Rez>0 ;
({)I { }

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

(L)
7. BEIMHACINTB, UCIIOJIB3YSl HHTETpaIbHYIO hopmyiry Komru:
1) |z|=0,5;
—>—— 2 dz, eoe L:42) |z+1]=1
(L2 (“1) 3) |2]=2

OnepanuoHHbIA METOA
1. Haiitu n3o0pakeHus ClIeyronuX QyHKITUN:

pdl _ ebt
1) f(t)=cos™. 2) ()=
2. Haiitn opuruHaisl QyHKINN 110 33JaHHBIM U300paKCHUSIM:
1 p2
) FP)=—5——— ) F(P)=————
(P+D)*(P+3) (P> +4)(p*+9)
3. Haiitu perienne 3amaun Komm onepannoOHHBIM METOIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x =t2, x(0)=0, x'(0)=0.

3) x"—4x'+3x=5%,  x(0)=0, x'(0)=0.
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MepOonpUsITHS
4. PemmuTh ypaBHEHHSI, UCTIONIB3Ys opMyiry Jlroamerns:
0, t<1,
-2, 1<t<2,
X"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,
5. HaiiTu penienue cuctem onepanvoHHbIM METOIOM:
1) x'=6x+2y x(0)=-1, X'=4x -5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
TectupoBa | Bompochsr:
HUE — 1. Jlanbl KOMIUIEKCHBIEC YUCTIA
HE3aBUCUM z,=1+2iu z,=3i
BIN - —
KOHTPOIH (3mech Z; M Z, - KOMIUIEKCHO CONPS’KEHHbIE YHCIIA)
ITOKO YcTaHOBUTE COOTBETCTBUE
(PT5 u JIEVCTBUE HA/l YUCIIAMM:
PT6) 1. 2z, +3z,
2. 7,-1,
3. 71,
4. 5.%2
Zl
5. (z)°
pe3yJbTaT AEUCTBUS HAJl YUCIaMU
1. 3i-6
2. 4i-3

3. 2-5i
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4, —6-3i
5. 6+3i

2. JlaHbI KOMIUIEKCHBIE YnCiIa

iz

— 4
z,=2¢e

5

z,=7e ¢

a) ['maBHOE 3HaYEHUE apryMeHTa Npou3BeeHus Zq * Lo PaBHO

VA
0) ['maBHOE 3HAYCHUE apPTyMEHTa OTHOIICHHUS — PaBHO

(OtBeTHI 1aTh B rpajgycax)

Z,

3.yCTaHOBI/ITC COOTBCTCTBUC
OyHKIUA

1. 2exp(1+i%r]

2. 2exp(1+i2§j

3HaueHHe PyHKIUH
1. e(+/3-0)
2. e(i—/3)
3. e(\/3:i-1)
4. e(3-i)
5.

HaiiTn k05 QUIMEHT pacTsKeHHs ¥ YToll HoBopoTa B Touke Zg = |

npu otoOpaxernn | (Z) = Z4 +Inz
[Ipu BBOIE 3HaUeHUs k

JACCATBIX.

3HAYEHMsI KOPHEW KBAaJPATHBIX OKPYIJIATH J10

Bsectn JABa 4YucCiia
k =
a =
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3HaucHUS yrijia moBOpOTa BBOAUTH B Irpagycax

5.
Bgectu aBa uncia
BerunciauTs MHTErpan J. (Rez+JImz)dz (L) - X=
L =
(L) e npsMas JUHUS, y
2,=0 z,=1+2i
COJIMHSIIONIAS TOUKH u

OTBeT MOTy4YHTh B BHIE KOMIUIEKCHOTO unciaa X + 1Y

JlpoOHbIe 3HAUEHUS BBOJUTH B BUAE HECOKPATUMOW APOOH

4/19,-712
6.
Boruncnuth uHTErpan, ucnonb3ysa Gopmyny Komm 1. —xl2
dz 2. -1«

§ > 3. 7ml2

z+2ij=2 2 T4 4 —7il?2
. 5. -1/2

KoHTyp 00X0AHTCS B TTOJOKUTEIHHOM HAPaBJICHUH.

7.
BribepuTe Bce (pyHKIUM, KOTOPBIE MOTYT Int
CIIY’KHTh OPMTHHATIAMHA A. T
B. t° +5e 4
C. arctgt
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cost
D =%~
t
E. ctgt
2
-
e
8.
Y cTaHOBUTE COOTBETCTBUE OPHUTHHAIIOB U 2 4
N300paKCHHM L F(p) - + 2 i
p+3 p°+4
A f(t)=2e" +4cos2t 2 8
3t . 2. F(p)= T3
B. f(t)=3e™ +4sin2t p+3 p°-4
C. f(t)=26_3t+48h2t 3. F(p)= 4 ;‘fp
D. f(t)=4e> —4ch2t p3‘ 3p . 4
4. F(p) = +—
P-3 p°+4
9.
BeiOepure yCIOBHO CXOASIIMICS psii, MCIOJNB3YS TMPHU3HAK © (_1)n+1 .n2
Jleitbauma 1. ——
n=1 (3n+2)
0 (_1)n+1 n
. n=1 (n+1)!
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o0 (_1)n+1n
C D 3n+2
0 (_l)n+1
n=1 3n+2

4.

10.

f (X) - #
Paznoxuts pyHKIHIO (1 + X) (X _ 2) B PsiJI

MakinopeHa.

1 1 1
FOX)==Xx==x2+=x3+...
1. f(x) X 3X 7

2. f(x):%+1x+§x2+ix3+...

4 8 16

11.

Wutepsan (1;3) sBiseTcss HHTEPBAIOM CXOAMMOCTH PSIIOB

12.Ycra"HOoBUTE COOTBETCTBUE
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(hyHKIHISA CYIIECTBEHHO 0co0ast TOUKa
eZ
f(Q)=— 7=00
7*(1-12)?
1+z
In| =——
yA
f (Z) = VRN z=0
2°(z+40)
. (z2+1+4i ,
f(z)=sin| 2212 7=-4i
Z+4i
1
elfl
f(2)=—F—— z=i
(z°+1(z-1)
z=1
z=4i
z=-i
13
1 %=
@Oyukuuo W = — pasiioxkuwiv B OKPECTHOCTH TOYKHU Zo= —i B CTENIEHHOU sz Q=
yA a=
dz=

a,+a(z+i)+a,(z+i)* +a,(z+i)° +...

VYxkaxunte k03D HUITMEHTHI Pa3IOKEHUs ag; 81; a; a3
(poGHBIE OTBETHI BBOANTE OOBIKHOBEHHOM HECOKPAaTHMOH ApoOkIo 6e3 pobestos, eciu Ko3ddumnmeHTt

MHHMBIH, | — MEPBBIf MHOKUTEIIb)

14.

16.Pemmts 3amauy Ko oneparuoHHbIM

2( -3
METOIOM x(t) = 5 (e t _1)_ 3

OrtBerT:

=3t




OneHo4HbIe IIpuMepbl THHOBBIX KOHTPOILHBIX 3a/JaHUIT
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X'+3x'=e", x(0)=0, x'(0)=-1

15.
Br16epute cxonsuuiics ps, UCIOIb3Yysl IPU3HAK CPAaBHEHUS 0 1
1.
X 1
2. ¥
n=1 n-Jn+2
o0
3.0y ——
n=1(n“+3)-+/n+2
1
4. >
n=1 3n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BLI6paTB YpaBHCHUA, JOITYCKAIOUIME IMOHMXKXCHHUE TTOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y).y'=p\p

1. 2
y o () =0
-y
2. 2yy"-2yy'Iny=(y')’
3. y'+2y'+y=e™
4. y"sin*x =sin2x
5.y 1
+25y =
y Y= in®x
17. Yactroe pemenue Y * meonnopoamHoro nmHeHHOTO 1. y*=(Ax+B)- eX -X2
YpaBHEHUSA

* — . X-
y-3y2y = x-e* 2. y*=(Ax+B)-e”-x
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HMEET BHU]T 3 y*:(AX—l-B)-eZX-XZ

4. y*=Ax-e*

DK3amMeH
[Ipumepsl 3agaHuii Ha dK3aMeEH

DK3aMeHAIMOHHBIN Oouiaer 1

Cemectp 3
Crenennsle psbl. Teopema AGensa.HaxoxaeHue nHTepBaia CX0JUMOCTH CTEIIEHHOTO Psijia.
2. Tlpeobpa3zoBanue Jlamiaca. OpuruHains! U n300paxkenusi. OCHOBHBIE CBOMCTBA ONEPALIMOHHOTO METOIa

=

1. Pemuts 3amauy Koru y'— Y_ 4x*4, y(1) =1
X

L+ x3)y"+y'=0

2. Pemuth ypaBHEHHE

> 1
3. HccnenoBaTh Ha CXOAUMOCTD YHUCIOBOH psint Z (—l)n

= (2n+5)In(2n+5)
e} 9”
4, OHpeI[eJ'H/ITB HUHTCPBAJI CXOAUMOCTU (I)YHKHI/IOH&HBHOPO pdaaa z (_1)n 5n ( 2)“ '
n=1 “(X=

5. Paznoxuts B psn Jlopana GpyHKIuio f (Z) = (Z — 3)2 e 11O CTEICHSIM

6. Bwruucaurh In(—\/§+i)2

7. Haiftn kospduumeHT pacTsikeHns Iiockoctd Z=X+1y B Touke Z,=2i—3 mupn orobpaxennu

f(2)=(7i+2)h(22)
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N . 27+3i
8. Haiitu yron moopota miockocti Z = X+ 1y B touke Zy =1 mpu orobpakenun f(z) = —d
1Z +

9. U3o6pa3uth 061acTh, 33/1aHHYIO0 HEPABEHCTBAMU
|z—i1|<3, |z+1]>1, 5z/6<argz<5xz/4.
eiz
10. BpIuMCIUTH UHTETPAT m —3dZ
|z+2|=1,5 (Z + 7[)

11. Haittu uzo0paxkenue 1is GyHKIUH f(t)=t-ch3t-sin2t

TeopeTnyeckne BOIPOCH! JUII HOATOTOBKH K DK3aMEHY

JAudpdepeHunaibHbie ypAaBHEHUSA U CHCTEMBbI

Kakue oObikHOBEHHBIE Au(QepeHIaTbHbIe YPaBHEHUS TIEPBOTO MOPSIKA HAa3bIBAIOTCS YPABHEHUSAMU C PAa3ACIEHHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakmne oObikHOBeHHBIE Mud(depeHnraibHble YpaBHEHUS TIEPBOTO TIOpPSIKAa Ha3bIBarOTCI oOmHOpomHbiMu? Kak oHuH
pematoTcs?

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

Kak pemaercs ypasHenue bepuymnnu?

Kakne oObIkHOBEeHHBIE IU(QepeHInaNbHbIe YpaBHEHHUS IEPBOTO TMOPSAKA HA3bIBAIOTCS YPAaBHEHWSMU B IIOJHBIX
muddepennmanax? Kak onu pemarorcs?

Uro Ttakoe 3amaya Komm nnsi oObIkHOBEHHBIX auddepeHIanbHbIX ypaBHEHHH Bbicmux mopsako? Korma oHa mmeer
€MHCTBEHHOE pelIeHue?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AH((EpeHIMATbHBIX YPaBHEHHWH BBICIIUX IOPSAKOB, JOITYCKAIOIINX
MTOHIKEHHE MOPSAIKA.

Maiite ompenenenue nuHerHoro auddepeHIManbHbIe ypaBHEHHS N - ro Hopsjaka. llepedncianTe OCHOBHBIE CBOWCTBA
YACTHBIX PEIICHUH OTHOPOIHOTO YPABHEHHSI.

ChopmynupyiiTe TEOpeMbl O BpOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AuddepeHnalbHbIe YPaBHEHHS

B uem coctour meron JlarpaHka OTBICKaHMS YacCTHOTO pEIHICHUS HEOAHOPOIHOTO JHHEHHOro IuddQepeHunanibsHbe
ypaBHEHU:?

Cxema moctpoeHusi QyHJIAMEHTAILHOW CUCTEMBbl PELICHUH OJHOPOIHOTO JIMHEWHOTO MudQepeHInalbHble ypaBHEHUS C
MOCTOSTHHBIMU K03 prnreHTamMu

[lepeuncnuTe METOABI OTHICKAHWS YACTHBIX PENICHUH HEOJHOPOJHOI0 JIMHEWHOTo nudQepeHnraNbHble YPaBHEHHS C
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MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX U((EepeHINaNbHBIX YPaBHEHWH N-TO TOPSIKA.
Chopmymupyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI MUCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTHICKAHHs OOILEro PeuieHUs] CUCTEMBI
JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUN C TIOCTOSHHBIMH KO3 HUIIIEHTaMU.

YucaoBble U (PyHKIUOHAIbHBIE Psiabl. Paabl Dypbe
[TonsiTHE YKMCIOBOTO psAfa, ero cyMMbl. HeoOXoanMBblii MPU3HAK CXOANMOCTH.
CBoiicTBa CXOIALIUXCS PSJIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIONIOKUTENBHBIX PSI0B. DTAJIOHHBIE PSIIbL.
[Mpuznak ['anambepa. J{71s1 KakKMX BUJOB YHUCIIOBBIX PSIIOB OH 3P QeKTrBeH?
Panukansubiil npusnak Komu. [[1s kakux BUIOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaxknopeHna. B kakux ciydasix ero cienyer IpuMeHSTh?
[Mpusnak JleiOHMIIa CXOAUMOCTH 3HAKOUYEPEMYIOIMXCS PIoB. Kak mpoBOAMTCS OLlEHKAa CYMMBI M OCTaTKa Takoro psjaa?
[NonsiTre abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[TonsiTie (QYyHKIMOHAIBHOTO psiia W OOJACTH €ro CXOAMMOCTH. PaBHOoMepHass u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 a0COIIIOTHO CXOISIIUXCS PSIOB.
[lonstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTENEHHOro psaa. CrnocoObl HaX0XKICHUS HHTEPBAJIOB CXOIUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (YHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa JUisi HEKOTOPBIX OJIEMEHTAPHBIX (QYHKIMA, WHTEPBajbl MX CXOJUMOCTH. Vcroib3oBaHHE TOTOBBIX
pas3IoKeHH /ISl TONYYESHHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHe CTeeHHbIX PSJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
ITonsitre TpuroHoMeTpuueckoro psaa. @opmyiel Pypbe U1 HaxokACHUS K03hPuIeHToB psina (QyHKIMS nepruoanveckas

Y 3aJlaHHas Ha MHTEpBaje [—TC; TC] )

Teopema [lupuxie 00 yciioBusx paznoxkeHus GpyHKuu B psig Oypee.
Dopmyiel Dypbe ISt Y4ETHBIX U HEYETHBIX (DYHKIIHH.

Dopmyinel Dypbe 115 cirydast pa3iokeHus QyHKIHMHY, 3aJaHHON B IPOU3BOJIBHOM HHTEPBAJe [—|; |] .

Paznoxenue B psag @ypse HEIEPHOIUIECKUX (PYHKIINH.

KommuiekcHble ynciaa u pynkuuu. Teopusi BbI4€TOB
TToHsITHE KOMIUIEKCHOT'O YKCJa, €r0 JeHCTBUTEIIFHON 1 MHUMOM YacTH.
AnrebOpandeckasi popMa 3amrcl KOMIUIEKCHOTO uncia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCS PABHBIMH, KOMIUIEKCHO -
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COTPSDKCHHBIMU?

Apudmernueckue IeHCTBUS HaJl KOMITIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpandeckoit popme.

I'eomeTpryeckoe TpeacTaBIeHHEe KOMIUIEKCHOTO YHWCIA, KOMIUIEKCHAS TUIOCKOCTh. MOIyllb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKaszaTeibHas (opma 3amicd KOMIUIEKCHBIX uwncen. [lepexom w3 omHOW (opmbl 3amucu
KOMITJIEKCHOTO 4Hcia K APYrou.

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

[TonsTre hyHKIMHI KOMIDIEKCHOTO TiepeMeHHOTO0. [Ipenen u HenpepsIBHOCTD (hYHKITHHL.

[lokazaTenpHas, norapudmuydeckasi, TPUTOHOMETPUIECKHE, THIIePOOINIecKie U 0OOpaTHBIE TPUTOHOMETPUIECKHE (hyHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddepernnpoBanue QyHKIINH KOMITIEKCHOTO TiepeMeHHoro. Y cnoBus Komm-Pumana.

ConpspKkeHHBIE TApMOHUYECKHE ()yHKITHH.

[lonsTre aHanuTHYecKOW (YHKIIMM KOMILIEKCHOTO TEPEMEHHOTo B obOmacTh. HeoOXommmple W JOCTAaTOYHBIE YCIOBHSA
AHATUTUIHOCTH.

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

[MonsiTrie uHTErpana oT QyHKIHK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIC CBOWCTBA. BhIUlcIIeHNEe HHTETPajioB.
Wnrerpanshas teopema Ko, MaTerpansaas ¢popmyna Komm u ee crnenctsust.

YucioBele 1 q)YHKHI/IOHaIIBHLIe PAaAbI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennblie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKkinu B psin Tetinopa.

Psanpr Jlopana, onpenenenue. Teopema JlopaHa O pa3fioKeHMM AHATUTHYECKOM (QYHKIMH B Koiblle B psid. [loHsTue
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccuukanusi. Beraer QyHKIMM B W30JMPOBaHHOW 0c0o00i Touke. DoOpMyIbl [T BBIYUCIECHUS
BEIUETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpumeHeHne BRIYETOB K BEIYUCIICHUIO OTIPEIeIEHHBIX HHTETPaJIoB

OnepanuoHHBI MeTO/
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHS MOXET CIOyKuTh opuruHajiom? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkiuu 1o Jlammacey?
3anumute TabIuIly n300pakeHui HanboJee YacTo UCIIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHIA.
ChopmynupyiiTe ¥ 3aITUIIATE CBOWCTBO JIMHEHHOCTH. Kak OHO MCITONIB3yeTCs ISl HAXOXKIACHHUS U300paKESHUS 10 OPUTHHATTY
1 HaoOopoT?
CdhopmynupyiiTe u 3anummre cBoiictBa auddepeHIMpoBanys n300paxeHnss U opurnHana. Kak oHH UCTIONB3YIOTCS JUIS
HAXO0XICHUS H300PAKEHUS 110 OPUTHHAITY U HA000pOT?
ChopmynupyiiTe W 3amMIIMTE CBOMCTBA HMHTETPUPOBAHHS HM300paKeHUS M OpurHHaia. Kak OHHM HCIOJB3YIOTCS IS
HAXO0XKICHUS H300PaKEHUS 110 OPUTHHAITY U HA000pOT?
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ChopmynupyiiTe W 3amuIIATe CBOWCTBA 3ama3[bplBaHUsS M CMelleHHs. Kak OHM HCIONB3YIOTCS IS HaXOXKIACHUS
M300pakeHUs IO OPUTHHAITY H Ha000poT?

Haiite monstre cBepTku QyHKMA. Kak 3anmceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO MCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS 110 OPUTHHAITY U Ha000poT?

N3noxuTe cxemy HaXOXKICHHS YaCTHOTO PEIICHUS JIMHEHHBIX TU((HepeHIMANTBHBIX YPAaBHCHHI OMIEPAIlHOHHBIM METOIOM.
NznoxuTe cxeMy HaXOXICHHS YaCTHOTO DPEUICHHS CHCTEM JUHEHHBIX NU((EepeHINATbHBIX YpaBHEHUH OINEPAMOHHBIM
METO/IOM.

3armmmmre u nosicaute hopmyiy lroamerns.

Honsarue Gpynxuuii Xapucaiina (1) -pynxuus) u Jupaka (O -pyHKms).

5. MeToanuecKkue YKa3aHHu4 10 nmpoueaype oncHuBaHusl

OneHoYHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNS OLICHOYHOI'0 MEPONPUATUA U Heo0X0IMMble METOTHYECKHUEe YKazaHust

1.

KonTponbhas padota

B cemectpe cTymeHTB! BBINOJHAIOT S KOHTPOJBHBIX paboT, COJEp)KaHHME KOTOPHIX OXBATHIBAET BCE PAa3EIbI
TUCIUIUIMHBL. KakmoMmy CTymeHTy Bbiaercs cBOW BapuaHT. KOHTponbHBIE pPa0OTHl MPOBOJATCS B Yachl
MPAaKTUYECKUX 3aHATHH. 3a KXY KOHTPOJBbHYIO PadOTy MaKCHMAIIbHBIH Oalll OINpesensercss B COOTBETCTBUE C
PEUTHHT-TITIAHOM JTHCLUIUIMHEL.

KpuTepun oneHku 3axanus:

Baniel 32 KOHTPONIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHMaJILHOTO Oaa, IpeayCMOTPEHHOTO 3a Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJIIO BEPHO BBIIIOJHEHHBIX 3aJaHHH.

nas3

B cemectpe cTynenTs! BemonHsIOT 5 /13 mo BceM pazpenaM mporpaMmbl JUCITUTUIMHBL. Y KaKJIOTO CTYJCHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTAaBE
CPYIIIIBL.

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

Pemenue kaxaoro 3agaHus J0/DKHO ObITh TOJPOOHBIM, C BKIIFOUCHHEM MTPOMEKYTOUHBIX PACUETOB, PACCYKIACHHIA,
MOSICHEHHIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popmyJ1. 3a/IaHUE BHICBUIACTCS OTACIBHBIM (pailiioM,
ykasbiBaetcss OO, rpynna.

Kpurepun onennBanus




OneHoYHbIE MEPONPHSITHS
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3a7anue CUUTACTCS 3aYTEHHBIM, €CJIM BBIITOJIHEHO 00JIee ITOJIOBUHBI 3a1aHHIH
Ecnm 3amanne He 3a4TeHO, paboTa BO3BpaIIaeTCs CTYICHTY Ha T0PaboOTKY.

CryneHTsI MOTYT UCTIPABIISATh HEBEPHO PEIICHHBIE 33IaHUS U C]aBaTh HA TIOBTOPHYIO MpoBepKy. [IpemogaBarens
MOJKET YYECTh UCIIPABIICHUS U JOOABUTH OaJIIBbI K TIPSy ITIM

TecTupoBaHuEe — HE3ABUCUMBII
koHTposib [JOKO

B cemectpe crymeHTsl mpoxomar aBa pyOexHsrx TectupoBaHus (PTS m PT6) Bo Bpems koH(epeHI-HEemeIn B
cepeliMHe M KOHIIE TEKYIIEro CeMeCTpa COTNIAaCHO pacmucanuio. PyOexHoe Tectupoanue (PT) mpoBoautcst B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenbHOCTh TecTupoBanus — 90 MuHyT 0e3 nepepbiBa. OTCUET
BpEMEHM HAYMHAETCS C MOMEHTa BXojaa cTyleHTa B Tect. MHCTpykTax, MPEIIICCTBYIOIIMA TECTHPOBAHUIO, HE
BXOJIUT B yKazaHHoe Bpemsl. CTYZICHT MOXKET 3aKOHYHTH BBITIONHEHHE TecTa 10 UCTeUeHUs OTBEIEHHOTO BPEMEHH.
PT naneneHo Ha He3aBUCUMYIO OOBCKTHUBHYIO OILIEHKY 3HAHUM, YMEHUI W BIaJCHUH, MOJYYCHHBIX CTYIACHTAMU 32
OMpeICIICHHBIN POMEKYTOK O0yUCHHUSI.

Kaxcpiii BapraHT OHJIeTa MOJEITUPYETCs] KOMIBIOTEPOM IO 33JaHHBIM pa3lienaM XUMUHM U coaepkuT 20 3amaHuii.
CTyIeHThl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE PEICHHs M TOSCHEHWs MpOBOAST Ha Oymare. Ilo oxkoHYaHWUM
TECTUPOBAHMS TPEIOJABATEII0 BBIIACTCA MAaTpUIla OTBETOB M CYMMAapHBIM pedTHHr 3a TecT. OOcyxaeHHe
pe3yIbTaTOB TECTUPOBAHMUS MPOBOJUTCS HA KOHCYJIBTAIIHH.

KpuTepun ouieHKH 0JHOTO0 32/1aHHUS:

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

® 33 HETPaBWJIHHO BBIIOJHEHHOE MJIM HEBBIMIOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6asios;

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

MakcruManbHBIN CyMMapHBINA TECTOBBIH 0ant 3a kaxaoe PT coctasiser 15 Gamos.

3a 2 wememu 1o PT cTymeHTBI MOTYT O3HAKOMHTCS C JIEMOHCTPAIIMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIN
pacmonaraeTcst Ha caifte http://exam.tpu.ru B pasaene «MeponmpHusTHS», ¥ MOXET OBITh BBIMOJHEH KaXIbIM
CTYZEHTOM HEOTpPaHMUYEHHOE YHCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi MO YBAICUMENbHOU Npuuune,
npeodycMOmpeHa 803MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbIU HAZHAYAeMCsl Cpa3y nocie KOHpepeHy-
Heoeu.

Ilpu pesynomame pybesicnoco mecmupoganus 6 6ANN08 U Menee, 00YUAOWUMCS NPeOOCMABIAemcs: 6 nepuoo
meKywel npoMeNCymouYHOU ammecmayuy 603MOICHOCMb nosmopHo npoiimu PT 6 pezepenviii 0env, co2nacoeanHulil
¢ bropo pacnucanuii TI1Y.

OK3aMeH

DK3aMeH OCYHICCTBJIACTCA B COOTBETCTBUU C ITonoxenuem o MPOBCACHUHN TCKYIIECTO KOHTPOJIA U
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npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe CTyeHTY BBIIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MpaKTHIYCCKUE 3a1anusl. [IpenogaBareis, MpoBepuB paboTy, B X0/Ie YCTHOM Oecebl CO CTYJICHTOM MOXET
3a1aBaTh BOIIPOCHI TI0 CaMOMY OHJIETY, a TAK)KE JOTOJHUTEIILHBIC BOIIPOCKI IO TECOPUH U MPAKTUKE. B uTOre CTYyIeHT
HaOHMpaeT UTOTOBBIN OaJLT 3a IK3aMeH, MakcuManbHO 20 6amroB. OneHka 3a AUCHUIUTAHY (GOPMHPYETCsi KaK HTOTOBAs
3a paboTy B ceMecTpe 1 3K3aMEH B COOTBETCTBUE C MIPUHSITON IIKAJION OI[CHUBAHUSL.

CryIeHTsl, He CAABLIME 3K3aMEH B CECCHOHHBIHM MEPUO, MOTYT IIEPECAATh €r0 B IIEPUOABI TUKBUIALMN
3aI0JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOIIEH ITPOLIEypOH.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBepkIeHHH U BBEJICHUH B JICHCTBHE
«CHCcTeMbl OLIEHUBaHUS PE3yIbTaTOB 00y4eHHs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» u Ne59/ox
OO0 yTBEp>KICHUY U BBEJICHUU B JIiCTBHE HOBOU penakinu «I100KeHHsI O TIPOBEACHUH TEKYIIIECTO
KOHTPOJISl i TPOMEKYTOUHOM aTTectaru B TITY » sk3ameH 1o pu3uKe MpoBOAUTCS B YCTHOH Gopme.
CryneHTy BbIAACTCS SK3aMCHAIIMOHHBINA OWIIET, COACPKAIIUN TCOPETHUSCKHAE BOTIPOCH], KAYECTBCHHBIC U
KOJIMYeCTBeHHBIE 3a1aun. Kaxplil Borpoc Ouiieta oleHuBaThes 6amioM (Bcero mo ounery 20 6aimos).
DK3aMeH MPOXOAHT B YCTHOH opme.

CornacHo 1IKajbl OLIEHUBAHUS PE3YIbTATOB

18-20 6amaoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUECKOU AESTEIbHOCTH,
HE0OXOIMMBIE Pe3ybTaThl 00y4ueHus1 CHOPMHUPOBAHBI;

14-17 6annoB (XOpOILO) - TOCTATOYHO MOJTHOE MOHMMaHHE TIPEIMETa, XOPOLINE 3HAHHS, YMEHUSI U OIBIT NPAKTHYECKOM
JIeATeIbHOCTH, HEOOX0ANMBIE PE3YJIbTaThl 00yUeHHs ChOPMHUPOBAHEI,

11-13 6annoB (YILOBJ'IGTBOpI/ITeJH)HO) - IIpremieMoe MOHMMaHue NpeIMeTa, yA0BJICTBOPUTEIbHBIC 3HAHUS, YMEHUS U
OIIBIT NIPAKTUUECKOI! JIeATEIbHOCTH, HEOOXOAUMBIE PE3YJIbTAaThl 00yUeHHs C(HOPMHUPOBAHBL;

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

Pe3YJ'IBTaTBI HpOMe)KYTO‘-IHOI\/'I aTTeCTaluu O(bOpMJ'I}IIOTCH BC€AOMOCTBIO 1 BHOCATCSA B 3aUYCTHYHO KHUKKY

oOyuarolerocs.




