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1. Poab qucnuniuebl «MatemaTtnka 3» B (POPMHPOBAHMU KOMIIETEHIUH BbINYCKHUKA:

DJIeMeHT Cemectp CocraBisiioniue pe3ybTaTOB 0CBOEHUsI (IECKPUITOPHLI KOMIIETEHIINH)
o0pa3oBaTeJbLHON Kon
NMPOrpaMMbI KOMIETEeHIIU! Hauwerosae
Y KOMITeTeHIIH Ko HaunmeHnoBaHue
(AU CHUIINHA,
npakTuka, [HA)
Brageer onbIToM IpuMEHEHHS 3aKOHOB €CTECTBEHHBIX
Criocoben .
YK(V)-1.B1 HayK ¥ MaTEMaTHYE€CKUX METOAO0B U MOJEIIEH JIJIsl pelIeHUs
OCYIIECTBIIATH MOWCK,
. 3aJ1a4 TEOPETHYECKOT0 W MPHUKIIAIHOTO XapaKTepa
KPUTUYECKUN aHATH3 U v
MeEeT pelaTh 3aa4d TEOPETUIECKOTO U MPUKIATHOTO
YK(V)-1 CHHTE3 HH(OpMaLHH, VK(Y)-1.V1 p A p P A
. xapakrepa
MPUMEHSTh CHCTEMHBIN
NOAXON Ul pCIICHUA VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBEHHBIX HAYK U MaTeMaTUYCCKUE
NOCTaBJICHHBIX 3a/1a4 ) METOJIbl TEOPETHYECKOTO XapakTepa
Bnageer MmaTeMaTH4eCKHM anmapaToM KOMIUIGKCHOTO U
3 OTIepaIIOHHOTO NCYHCIICHHS, TH(PepeHITNaTEHBIMA
Maremartuka 3 OIIK(Y)-1.B3 YPaBHEHHSAMH U PSIAMU VIS IIPOBEICHUS TEOPETHYECKOTO
' UCCIICJIOBAHUS U MOJCITUPOBAHUS (PU3UYCCKUX U
CriocoOGHOCTH 1 N
XUMHUYECKUX MTPOIECCOB U SBJICHUH, a TaKXKe, IS PeIICHHSI
TOTOBHOCTh
OTOBHOC npohecCHOHATBHBIX 33124
WCTIIOJIb30BaTh OCHOBHEIE
OTTK(Y)-1 3aKOHBI YwMeer pemrate 0OBIKHOBEHHEIE MU PepeHIIHaTbHBIC
€CTECTBEHHOHAYYHBIX OTK(Y)-1.Y3 YPaBHEHHUS M UX CHCTEMBI, IPUMEHSTH arnapar
JUCLHMIUIVH B ’ TapMOHHYECKOTO U KOMIUIEKCHOTO aHAIIM3a TIPH PEIICHUH
mpoeccuoHaTbHOM CTaHIAPTHBIX 3a7a4
TESITETHPHOCTH
3HaeT OCHOBHBIE OTIPENIECICHUS U TIOHSATHUS TEOPUHN
OTIK(Y)-1.33 mddepeHINaTBHBIX YPaBHEHUH, PSI0B, QYHKIMH
' KOMILJIEKCHOT'O TIEPEMEHHOI0 U ONEPALIMOHHOTO
WCYHCIICHUS
2. Iloka3aTesi ¥ MeTO/IbI OLIEHNBAHUA
Ilnanupyemble pe3yJbTaThl 00yUeHHUs M0 TUCHHUIIJINHE Kon HaumeHoBanue pa3jesia TUCHHIIMHBI Metoabl
Kon HaumenoBanue KOHTPOJHMPYeMOii OLlCHUBaHUS
KOMIIETeHIIN U (oeHoO4YHBIE
(WJ1M ee 4acTH) MepONpPHUSITHSI)




P11 | Brageer MeTogamu pernieHus OOBIKHOBEHHBIX 1. OObIkHOBeHHBIE MU QepeHITnaTbHBIC KoHnTpomsHas
g depeHInaTBHBIX YpaBHEHUH 1-T0 1 BBICIIETO YpaBHEHUS TIEPBOTO TOPSIKA pabora
MOPSIAKOB B CUCTEM TU(PepeHInaNbHBIX ypaBHEHU; 2. O6bikHOBeHHBIE AU depeHIaIbHbIe nas.

METOJIaMH UCCIICIOBAHUS CXOJAUMOCTH PSIJIOB, YpaBHEHUS BBICIINX TOPSAKOB U CHCTEMBI TectupoBanue —
TOKeHHsI (PyHKINH B CTETIEHHBIE U BIKHOBEHHBIX /TN HITHATBHBIX HE3aBHCHUMBIH
a3JIoXKe CTETICHHbIE OOBIKHOBE epeHIra €3aBHC
TPUTOHOMETPHUECKHUE PSIBI; METOIAMH YK(V)-1 ypaBHEHUI koHTpOosb LJOKO
TG hepeHIINaATBHOTO H HHTETPATLHOTO UCYHCIICHHS 3. UucnoBsie psiibl
(hyHKIHMA KOMITIEKCHOTO TIEPEMEHHOT0;0CHOBHBIMH OIIK(Y)-1 4. OyHKIMOHATBHBIC PSIBI
NPUIIOKEHUSAMU TEOPUU BBIYETOB; METONAMU 5. Pane1 @ypse
OTIEPalMOHHOT0 HCYHCIICHUS pelIeHHs] OOBIKHOBEHHBIX 7. Psbl B KOMITJIEKCHOM 00nacTu
TG GepeHITMATEHBIX YPAaBHEHAN U UX CHCTEM 8. Teopus BeIUETOB U €€ MPUITIOKEHUS
9.IIpeobpazoBanue Jlamtaca. OnepanyioHHEII
METO/ peleHus TudPpepeHInaNIbHbIX
ypaBHEHUI

P12 | YmMeer onpeneisaTh THIT, HAXOIUTH OOIIee M YaCTHOE 1. OObIkHOBeHHBIC MU PepeHITHaTbHBIC KoHTpomsHas
pemenne nuddepeHInaNbHBIX YPaBHEHUH HCUCTEM ypaBHEHUS IIEPBOTO MOPAIKa pabota
TUHEHHBIX AuddepeHIraIbHbIX YpaBHEHHN C 2. O6bikHOBeHHBIE AU depeHIaIbHbIe Nas.
MTOCTOSTHHBIMU K03()(pHUIIMEeHTaMH; HCCIIeTIOBATh Ha YpaBHEHUS BBICIINX TOPSAKOB U CHCTEMBI TectupoBanue —
CXOJIMMOCTbD YHCIIOBBIC PSABI;HAXOAUTH HHTEPBAIbI OOBIKHOBEHHBIX TU(HEepeHINATEHBIX HE3aBUCUMBIN
CXOIMMOCTH CTETICHHBIX PSAJOB;pa3faraTb QyHKIHU B VK1 ypaBHEHUH koHTpOosb LJOKO
pan Teitnopa u Oypbe;BHINTONHITH NEUCTBUA C - 3. YucnoBsie psabl
KOMIUTEKCHBIMH YUCIIaMU U (PyHKITUSIMU; OTK(Y)-1 4. OyHKIMOHAIBHBIE PSIBI
g depeHIUpoBaTh 1 MHTETPUPOBATH (QYHKIIUH 5. Pane1 @ypse
KOMIUIEKCHOTO TIEPEMEHHOT0; pa3iaratb (ByHKIUH B PsiJT 7. Paapl B KOMIIIEKCHOM 001acTh
JlopaHa;IPIMEHATH TEOPHIO BHIYETOB JJIST HAXOXKICHUS 8. Teopwust BEIYETOB U €€ MPUITOKEHUS
HWHTETPaJIOB;HAXOIUTh N300paXKEHUE TI0 OPUTHHATY U 9.IIpeobpazoBanue Jlamiaca. OneparioHHbII
OpHUTHHAJ 10 N300paKeHNIO; pelIaTh 3anady Komm amst METO/ peleHus TudPpepeHInanIbHbIX
G hepeHITnaIbHBIX YPaBHEHHH U CHCTEM C TIOMOIIIBI0 ypaBHEHUI
OTIEPAIIMOHHOTO HCUHCIICHUSI

PA 3 | 3naer knaccuduranuio auddepeHnanbHbIX 1. OGbIkHOBEeHHBIC MU P epeHIHATbHbIC Kontponpnas
ypaBHEHUI, OCHOBHBIE METO/IbI PEILICHUS ypaBHEHUS TIEPBOTO MOPSIKA pabota
mud bepeHInanbHBIX YpaBHEHNAN TIEPBOTO M BHICIITHX VK(Y)-1 2. O0ObIkHOBeHHBIC MU PepeHITnaTbHBIC ns.

MOPSIIKOB M CUCTEM MU PepeHIINANBLHBIX ypaBHCHUH; YpaBHEHUS BBICIIUX MOPSIIKOB H CHCTEMBI TectupoBanue —
OCHOBHBIC TIOHSATHS Teopuu YHCIIOBBIX u OITK(V)-1 o6LIKHOBe£1HLIX muddepeHInaTbHBIX HE3aBUCUMBIN
(hyHKIIMOHANBHBIX PsAAOB; psanasl Teimopa,MakiopeHa, YpaBHCHUHN koHTposs LIOKO

@ypbe;HOHﬁTI/Iﬂ KOMIIIICKCHBIX YHCCII, OCHOBHBIX

(I)YHKI_II/Iﬁ KOMIIJICKCHOT'O MNEPEMCHHOI0 M HUX CBOﬁCTBa;

3. HucsoBsie psiibl
4. OyHKIMOHATIBHBIC PSABI




Jlarmmaca m
MPUIOKEHUS OTIEPAIMOHHOTO UCUUCITICHUS

mud epeHmpoBanme

0COOBIX TOYCK, BBIYCTOB;, IIOHATHUC npeo6pa30BaHHﬂ

W UWHTETpUpOBaHWE (DYHKITHII 5. Psaaer @ypre
KOMIUIEKCHOTO TEPEMEHHOr0; MOHATHsA psna JlopaHa, 7. Psnpl B KOMIUIEKCHON 001acTH

€r0  OCHOBHBIC CBOﬁCTBa; OCHOBHBIC

8. Teopust BEIYETOB U €€ MPUII0KEHUS
9.IlpeobpazoBanue Jlamnaca. OnepanoHHBIT
MeTo perreHust muddepeHnInaTbHBIX
YpaBHEHUI

3. IkaJuaa oneHUBaAHUA

[opsimox opraHM3aluy OLEHUBAHUS PE3YJIHTATOB OOYYCHHS B YHHBEPCHTETE PETIAMEHTHUPYETCS OTICIBHBIM JIOKAaJIbHBIM HOPMAaTHBHBIM aKTOM —
«Cucrema OlIeHHBaHUS pe3yJIbTaToB 00ydeHus B ToMCKOM moiuTexHudeckoM yHuBepcutere (Cucrema OLeHMBaHUSA)» (B JEHCTBYIOIIEH pelaKlun).
Hcnonb3yercs OalabHO-pEUTUHIOBAsl CHCTEMa OLICHUBAHUS pPE3yJbTaToB 0O0yueHHs. MToropasi oueHka (TpaJuWLMOHHAs M JIMTEpHAas) MO BUAAM
yuebHoll nesrenbHOCTH (M3yuyenue aucuumud, YHWPC, HUPC, kypcoBoe mNpoeKTUpOBaHME, MPAKTHKH) OIpelenseTcs CyMMOH OaijioB MO
pe3yapTaTaM TEKYIIEro KOHTPOJIS U MTPOMEKYTOUHOM aTTeCTalluu (MTOroBasi peMTHHTOBast OlleHKa - Makcumywm 100 GasioB).

PacripenienneHrie  OCHOBHBIX M JIONOJHUTENBHBIX OallJIOB 32 OLIEHOYHBIE MEPONPUATUS TEKYIIEro KOHTPOJS U IPOMEXYTOUHOM arrecTanuu
YCTaHABIUBAETCA KaJICHIAPHBIM PEUTHHI-TUIAHOM JUCLUIIIIUHBI.

PGKOMGHI[yeMaH mKajaa ajs OTACIBHBIX OLICHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOT'O M TCKYHICT'O KOHTPOJIA

% BBINOJHEHHUS CooTBeTCTBHE
. OnpeneieHne OLEHKH
3aJJaHUusA TpaﬂﬂuﬂOHHOI/l OlLIEHKe

90%+100% «OTIHYIHOY OTnm4HOE TOHNMaHKE IPeAMEeTa, BCECTOPOHHNE 3HAHHS, OTIIMYHBIE YMEHHS U BIIQJCHUE OMBITOM IPAKTHYECKOH AeITEeNbHOCTH,
HEO0OX0/IMMBIE Pe3yNbTaThl 00y4eHHs CHOPMUPOBAHBI, UX KAYECTBO OLIEHEHO KOJUYECTBOM OAJJIOB, OJIM3KUM K MAKCUMAaJIbHOMY

70% - 89% «Xopomo» JlocTaTo4HO NOHOE TIOHWMAaHUE MIPEAMETa, XOPOIINE 3HAHNS, YMEHHS U OTBIT IPAaKTHIECKON AEATEIbHOCTH, HEOOXOIMMBIE Pe3yIbTaThI
o0y4deHns c(hOpMHUPOBAHBI, KAYECTBO HU OAHOTO U3 HUX HE OIIEHEHO MUHUMAIBHBIM KOJIMYECTBOM 0OaJLIOB

55% - 69% «Y TOBIL.» [Ipuemiemoe MOHUMaHKE PEMETA, YIAOBICTBOPUTEIHHBIC 3HAHUS, YMCHUS U ONBIT MPAKTHYCCKON ICATCIFHOCTH, HCOOXOIUMBIE PE3yIbTaThI

06yquI/m C(I)OpMPIpOBaHI)I, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJMYCCTBOM OaioB

0% - 54%

«HeynoBin.»

PesyanaTm o6yqeﬂym HE COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tpe60BaHI/lHM

[IIxana 1151 OEHOYHBIX MEPONIPUITUI DK3aMEHa

% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
. . OnpenesieHne OLEHKH
3a/1aHUi IK3aMeHa 0asL1 TPAAMIHOHHOH OLIEHKEe
90%+100% 18 +20 «OTIMIHOY OTnnyHOE OHMMAaHKE TPEIMETa, BCECTOPOHHUE 3HAHMS, OTIMYHbBIC YMEHHS M BIaJICHUE OITBITOM MPAKTUYECKOMN JIESITEIbHOCTH,
HEeoOXOMMBbIe Pe3yJIbTaThl 00ydeHHs: cQOPMUPOBAHBL, HX KAYECTBO OLICHEHO KOJMYECTBOM 0ajuIOB, OJIM3KHM K MAKCUMAJIbHOMY
70% - 89% 14+17 «Xopomo» JlocTaTo4HO NOTHOE TIOHWMAHUE MIPEAMETa, XOPOIIUE 3HAHNS, YMEHHS U OIIBIT IPAKTHIECKON IEATEIbHOCTH, HEOOXOJUMBbIE
pe3ybTaThl 00y4eHus ChOPMUPOBAHBI, KAYECTBO HA OHOTO U3 HUX HE OLEHEHO MUHHMAJIBHBIM KOJINYECTBOM 0aJlsIOB




HpI/ICMHeMOG TIOHMMAaHHUE MPEAMETA, YIOBJICTBOPUTEIIBHBIC 3HAHUA, YMCHHUSA U OIIBIT Hpalcmqecxoﬁ JCATCIBHOCTH, HGO6X0,III/IMLIG

55% - 69% 11+13 «YIoBiL»
[pe3yIIbTAThl 00yUeHHUs CHOPMHUPOBAHBL, KA4ECTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHMMAaJIbHBIM KOJIMYECTBOM 0ajllioB
0% - 54% 0+10 «Heynosi.» PesynbpraTsl 00ydeHHs] HE COOTBETCTBYIOT MUHUMAIBHO JOCTATOUHBIM TPEOOBAHUSIM
4. IlepeyeHb THNOBBIX 3aJaHUI
OueHounble IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHUMH
MEpONpUSTHS
l. KoHntponbn
ast pabora
BapuaHT N2 1

KoHTponbHas pabota no teme«AnddepeHumanbHble ypaBHeHUA 1 —ro nopagKka»
1. Onpepgenutb TMN N HaUTK 0BLMeE peLleHUsA JAHHbIX YPAaBHEHWIA:

1. (y+ylnx)dx— (x—xy)dy =0.

, o 2x 2x2
2. Y+ y V= 5
1+x 1+x
2, X 2 X2
3. (w+—)dx+(x"y——=)dy=0.
y2 y3

2. HaiiTi yacTHbIE pelleHusl YypaBHEHHUIA:

4. x —y:xtg(zj, y)=1.
x

5. &Vdx=2y—-xe’)dy, y(-1)=0.

KoHTponbHas pabota no Teme «uddepeHymnanbHbie ypaBHeHUA BbICLLUEro NOPAAKA U cuctembl AY»

) Onpeaenutb TMN U HaiTK 06l Me peLueHUA AAHHbIX YPaBHEHUN:

1) y'=y'+x.




OuneHounbIe IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUH
MepONpUSTHSI

" ! e
2) Yy -2y ty=—3-.
X
II) Pemnts 3agauy Komu:
D p'+()=0.yO=1LyDH=1

2) y'—y'=e"+2x. p0)=1)'(0)=1.

e
3) | x(0) = 1; (0) = -
da

YucaoBble 1 QYHKIMOHAJIbHBbIC PAAbI

L HccnenoBaTh HAa CXOIUMOCTH PSIJIBL:
i 1 i +1)? > nl(n+1)!
1'2 — 2. %’ 3.271(’1—)’
=i n+1—cos” na oo (n+2)%3" 1 (2n)!
© n— 1 n ( l)n 4
o) sso
3n+2 -1 n +5
II. Haiiti nHTEpBaN CXOMUMOCTH Psijia, I/ICCJ'IeI[OBaTB PSI HAa KOHIIAX MHTEpBaJIa:
0.1)"x*" 3% (n+3)*
n=1 =1 (x+3)"

I11. Pasnoxxuts B psijx Teiiopa, B OKpPEeCTHOCTH TOYKH X, QyHKIHIO f(X):




OueHovHbIe
MepOnpUsITHS

HpuMele THIIOBBIX KOHTPOJbHBIX 3ana}mifl

1) y=Inx, x,=1. 2) y=x2-sin5x, xy=0
3) y= 7 xp=0 4) y= ! X, 1
= x,=0, = xp=-
1+ x—12x7 Ux
KonTponbnas padora Ne3 mo teme « OyHKIMH KOMILIEKCHOTO IIePeMEHHOI0»
BAPUAHT Nel
o 3/ . .
Iv. a) Haiitu Bce 3HaueHust KOpHs: 3/ — 2 . Pe3y/bTar BBIYKCIICHUI IPEICTABUTH B arebpandeckoit hopme.
6) Ipencrauth B anreGpandeckoit popme: (—1—i)* .
V. a) Haiiti K09 HUIMEHT PacTsHKEHUS M YToJl HOBOPOTA B TOUKE Z, = 1 —i IpH OTOOpaKeHHH © = z?
6) IIpoBepuTh (YHKIMIO Ha AHATMTHYHOCTE: ® = (Z )* - Z.
VL Haiitn anamutuueckyto dyukumo f(z) =U +iV mo u3BecTHO# JeiicTBHTENbHON wacTu M 3HaueHHio f(z):
UCx,y)=x"=3x%  f(i) =i,
VIL Bbrunciuth HHTErpa: fzz Imzdz, rae L - orpesok npsmoii or Touku z; =0, 10 Touku z, =1-2i.
L
dz .
VIIL. BorarcinTh HHTETpAT: I 3 — » Tl L :|Z — 21| =1.
72 (z—2i)

Konmponsvnasa paboma Ne3 no meme «Komnnekchnoie paovt. Boruemor»

BAPHUAHT Nel




O].[eHO‘lHLle l'lpuMele THIIOBBIX KOHTPOJbHBIX 33}12}"/[]7[

MepONpUSTHSI

z
(z—1)(z? +2z-3)
X, cos(in) © (z+i+1)"
2. HaiiTu 1 mocTpouTh 00J1ACTH CXOAUMOCTH psija; z . n + . R
n=1(z+i+1)" n=0(2n+i)(4+3i)

B psi JlopaHa ¢ LEHTPOM B Z() = 1 B xombLE | z—1 |> 4.

1. Pa3noxuTh QyHKLUIO f ( z ) =

3. BBIUHCIUTH CIEYIONINE HHTETPAIEL:

o0
zdz exp(l/z)+ld COS xdx
—~ 2 B J z C)I

z _Oox2+4x+5

A) z 2
-2=4 € T 2=

KonTtpoJsbHasi padora Ne3 no teme «OnepannoHHoe HCUUCTIEHHE.»
BAPHUAHT Nel

1. Pewmuts auddepeHunansuoe ypapHenue X'+3x = e ', ecin x(O) =0.

2. C nomomuipto popmyibl [Jroamens HaAWTH pelieHre ypaBHEHUS
x''=arctgt,

YZIOBIIETBOPSIONIEE HAYaTbHEIM YCIOBHSM x(O) = x’(O) =0.
X+4y+2x =4t +1;

3. Pewmmrhb cHUCTEMy ypaBHEHHUH 3, x(O) = y(O) =0.
YHx—y= Et




OueHovHbIe
MepOnpUsITHS

HpuMele THIIOBBIX KOHTPOJbHBIX 3a11a}mifl

UJI3.

IIpuMep BapuaHTa UHAMBUIAYAJIbHBIX 3aJaHUM.




OueHo4YHbIE
MepOonpusiTUs

l'[pnMepu THIOBBIX KOHTPOJBbHBIX 3aaHui

JuddeperunancHble YpaBHeHWs U CUCTEMbI

1. Haitru ofiise peierus ypasHeHuii nepsoro nopsjika

1

1 = X
) V- z  sin(y/z)
2) y +ycos = cosz.
3) y +y—.1\/_
d

1) e dy Iy

T (os-y
5) | I+bry]d.r+((uy+4y)dy—0
6) 204 +4y—z)y =L

2. HailTi yacTHEe pelleHus YpaBHeHuil

1) Vy*+ ldz =z ydy, y(1) =0.

2) (.z-y)d.r+(r+y]dy—() y(l)=1.
3) y—’y-’r y(1) = 0.
4) y'+ay=(1+2z)e* 3 y(0) = L.

3. Haitru peltenus ypaBHeHuit BhCLIEro Nopsika

0)=0
mafalt < o2 oy ot — ot ey Y )
1) 2zyy" =y~ - 1. )y =y'e", J(0)=1"
3) 4" cos?z = 1. 4)y" +y' =cosz.

B 2+ cos’ oo ' L, L
5) Y +y = — 6)y +2 +ty=ze" +—.

cos“r I €

Ny +2 +y=(12c-10)e". 8) y" = 3y’ = 2sin3z — cos 3z.

9) 4" —4y" +5y' — 2y = (16 — 12z)e*. 10) " +3y" + 2/ =1 - 2*.

1) 22 y" + 2y +y =0, 12) 2% " — 6y = 12Inz.
13) £ 4 22 + 5z = —8¢ ™" sin2t, z(0) =2, z(0)=6.
14) & — 6z + 25z = 9sindt — 24 cos 4t, z(0) =2, z(0)=-2.
4. Haitru peteHns JIMHeRHBIX cicTeM

) &= -8z + 4y ) & = bz + 5y z(0) =
i =324y Tly=—z+2 0’ y(0) =1

) T =5r—2y 1) T=6z+4y+2
y=2z+y y=-c+10y-1"




OuneHounbIe IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 3aJaHUH
MepONpUSTHSI

YucaoBble M (DYHKIMOHAJIbHbIE PSAAbI
l.I/ICCJ'Ie)IOBaTB Ha CXOAUMOCTD 3HAKOIIOJIOKUTCIIbHBIC PAJbIL:

Z (@n-1y

2
) nzl(Sn +1)-/n ) Ztg \/2n+
(n1)? ©(n-1Y" 1
3 4 L)
)212’1 )El(njyl

2. MccnenoBaTh Ha CXOAUMOCTh 3HAKOYEPEAYIOIIUECS PSJIBL:

\ISn +3n-1

3n-2

1 1 2 1

)nzl() . )nzlm .

3) i( 1y’ M 4) i(—l)"mz"(nn%]
n=1




OueHovHbIe
MepOnpUsITHS

HpuMele THIIOBBIX KOHTPOJbHBIX 3ana}mifl

3. Haritm MHTEepPBaJIbl CXOOVMMOCTNM CTEIIEHHBEIX pPAIO0B:

© 3 ©
1) z—“::f(x—S)” 2) 3 (=1)"n22" 5"

n=1 n=1

4. Pasnoxuts B psiy Teiinopa no crenemsM (X — X)) QyHKIuM:

1) y=2;, Xg=—2 2) y=(1+x)e >, xy=0
x“+4x+7
arctgx3 3
3) y:5—3 XOZO, 4) y=ln(x+2) XO:L
X

5. Mcnone3ys pas3iioskeHre TOIBIHTEIPATbHOW (YHKIIUU B CTEIICHHOW PSIJI, BEIYUCITUTH HHTETPATBI ¢ TOYHOCTHIO
He menee 0,01:

1/8 1
1) j 1- x> dx 2) fsinx3dx
0 0

KoMmmiekcHbie yncja 1 GyHKIMHR

1. Tausl uncna z; = —2\/5 +2i, z, =2-06i.

BrimonauTh 1eicTBUS B anredpandeckoit hopme:

1) 32,452y, 2) z-zp, 3) L.
22
2. Jlanbl yncna z) = 343 + 3i, zy =—=1+4i,z3 =2—4i.

[TocTpouth umnciaa Ha KOMIUIEKCHOM IJIOCKOCTHM W TEPEBECTH B TPUTOHOMETPUUYECKYIO M TOKa3aTelbHYH (opmy
3anucy. BRIMOTHUTE yKa3aHHbIE NEHCTBUSI B MOKA3aTeNbHON GopMe, pe3ybTaThl MPEICTAaBUTh B aIreOpanveckoi U B
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MoKa3aTenbHOU (hopMme.

D@ 23 3 2

22 +Z3
3. Manbl yncna zy = —1—i, z, =2+ 3i.

Boraucnuth 3HaueHUs QPyHKIUI:

1) Inz, 2)e2, 3)cosz,.

Pesynbrathl mpencTaBuTh B aliredpandeckoit popme.
4. OnpenenuTh U MOCTPOUTH HA KOMIUIEKCHOM TUIOCKOCTH CEMEHCTBA JIMHUH, 3aJaHHBIX YPaBHCHUSIMU:

|z —S 2) | z|= Csin(arg z).
arg z

5. HaiiTu MOy b ¥ apryMeHT TIpou3BoaHol Gyrkimu W= f(z) B Touke z = Zp:
f@=(+4)e™,  zy=1+i
6. BorunciauTh HHTErpaibl:

dz
) [ ==, 20e L:||z=+/3, Rez>0 !;
(L& { }

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

7. BeraucanTh, HCTIONB3YS MHTETpAIbHYIO hopmyny Komu:
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MEpONpUSTUS
D |z[=0,5;
22—z
Cﬁ—dz, 20e L:<2) |z+1]=1;
22(Z+1)2
(L) 3) |z]=2.

OnepannoHHbIN METON
1. Haiitu n3o0pakeHus cienyomux (yHKITHMA:

eat _ ebt
1) f(#)=cos™. 2) f(f)zf-
2. Haiitu opurunans! GyHKIUHN M0 3aJaHHBIM U300paKEHUSIM:
1 2
D F(p)=——g—— ) F(p)=—gL
(p+D)7(p+3) (P™+d(p~+9)
3. Haiitu pemienne 3aaun Komm oneparmoOHHBIM METOIOM:
1) 2x"+ 5x'=2cost, x(0)=0, x'(0)=0.
2) x"+6x =12, x(0)=0, x'(0)=0.
3)x"—4x'+3x=5¢",  x(0)=0, x'(0)=0.
4. Pemmith ypaBHEHUS, UCTIONB3Ys hopmyiy Jroamerns:
0, t<l1,
-2, 1<t<L2,
x"+16x= x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

S. Haiitu pemenue cuctem onepanvoHHbIM METOIOM:

x'=6x+2y x(0)=-1, 5 x'=4x-5y x(0)=3,
y'=2x+9y" y(0)=0. y'=x+2y p0)=-I.
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MepONpUATHS
TectupoBa | Bompocsr:
HHE — 1. J/[anbl KOMIIJIEKCHBIC YHCIa
HC3aBHCHM | z, =1+42i n z,=3i
13171 - —
KOHTDOITE (3mech z; M z, - KOMIUIEKCHO CONpPSKEHHbIE YHCIIA)
ITOKO YCTaHOBUTE COOTBETCTBHUE
(PT5 u JICCTBYE HAJl YACIIAMMU:
PT6) 1. 2z +3z,
2. z-z,
3. 7z,
4. 5.2
Z
5. (21)2
pe3yJibTaT ACHUCTBHS HAJ YUCIaMHU
l. 3i-6
2. 4i-3
3. 2-5i
4. -6-3i
5. 6+3i
2.JlaHbl KOMIUIEKCHBIE YUCa
7
z, = 2e*
Rl
z,=Te ¢

a) ['maBHOE 3HaYeHME apryMeHTa IPOM3BENCHUS Z] * Z9 PABHO

z
0) I'maBHOE 3HAaUYeHHE apIyMEHTa OTHOIIEHUS —- PaBHO
z
2

(OtBeTHI 1aTh B rpagycax)
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MepOnpUsITHS
3.YCcTaHOBUTE COOTBETCTBHUE SHaueHHe QYHKIIN
Dyukuus 1. e(1+ \/gl)
S :
1. 2€Xp 1+Z?J 2 e(l_\/g)
3. e(x/3-i-1)
21 .
2. 2exp| 1+i== 4. e(\3-1)
3
3.
T
3. 2exp|l-i=
6
T
4. 2exp|l+i—
3
4.
Haiitt k09 )HUIHUEHT PacTsKEHUs U yroll IOBOPOTa B TOUKE Zg = I BBectu s1Ba uncia
4 =
npu orobpaxenun f(z)=z +1Inz k
a =
[Ipn BBOACE 3HAUCHUA K 0oy KOpHE# KBaJIPaTHBIX OKPYTJIATH JI0
JIECATBIX.
3HaueHwus yIiia IOBOPOTa BBOIUTH B rpagycax
5.
BsecTtu nBa uncia
Bbruuciuth wHTErpa I (Rez+Jmz)dz (L)— X =
L =
(L) I8 npsiMast TUHUS, y
z,=0 2z =1+2i
COIMHSIOIIAS TOUKH u
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OTBET MOJYYHUTh B BUE KOMIUIEKCHOTO yrcaa X + 1)

JpoOHble 3HaYeHUsT BBOJIUTH B BHJIE€ HECOKPATUMOW APOOH

4/9,-7/2
6.
Boruncnuth uHTErpan, ucnonbdys Gopmyny Komu 1. —x/2
- 3. /2
z4+2i=2 2 +4 T
: 5. =1/2
KoHTyp 00X0UTCsl B TOJIOKUTEITHHOM HAPABJICHHUH.

7

Bribepure Bce QpyHKIINH, KOTOPbIE MOTYT Int
CIIy’)KUTh OPUTMHAJIAMH

>
|

m O aw
Q
~
2
oQ

=
|
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YcTaHOBHUTE COOTBETCTBUE OPUTHHAIIOB U
M300paxeHHi

A. f(t)=2e>" +4cos2t
B. f(f)=3e> +4sin2¢
C. f(r)=2e" +4sh2t
D. f(t)=4e> —4ch2t

2
1. F(p)= +
p+3 p’+4
2
2. F(p)=
(p) pi3 74
4
3. F(p)= -
p—3 p2—4
4. F(p)= 3 +
. p—3 p2+4

9.
BLI6epI/ITe YCJIIOBHO CXOHHHlPIﬁCH pdaa, HUCHOJIb3Yyd  IPU3HAK 0 (_ 1) n+l ‘n 2
Heﬁ6HHHa . —2
0 ( 1) n+l n
>
n=1 (l’l + 1)'
o0 ( 1) n+l n
nzz:l 3n+2

10.
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1
Paznoxute GyHKIUIO f (x) - (1 4 x)( — 2) B psijl

Maxkiiopena.

1 1, 1,
=—x—=X +=X +...
1. f(x) 2x 3x 4x

1 1 3, 5
2. X)=—+—X+—X"+—Xx +...
J&) 2 4 8

11.

Wutepsan (1;3) siBisieTcss MHTEPBAIOM CXOJAUMOCTH PSIOB

16
11 3, 5,

XX+ —X +..
s W=

> n(x-2)"

n=1

OO(x_z)}’l

w(x_3)n

Z()H—l)”

n=1

12.YcTaHoBHTE COOTBETCTBUE
GbyHKIHS CYIIIECTBEHHO 0cO0ast TOUKa

z

e

&=y 7=00
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{

f@)=m—2 =0
2 (z+4i)
L[ z+1+40 :
f(z)=sin| ——— z=-4i
z+4i
L
ezfi
f@)=—"— z=i
(2 +1)(z-1)
z=1
z=4i
z=-i
13
1 = L
OYHKIMIO W = — pa3lIoKUIIU B OKPECTHOCTH TOUKH Zy=—i B CTEIIEHHOH Psi ]I a=_ 1
z a= _*l'_
a= -1

. N2 3
a,+a,(z+i)+a,(z+i) +a,(z+i) +...
VYkaxute KO3P(OUIUEHTEI PA3IOKEHUS Ag; 4;; Ay} A3

(mpoOHBIE OTBETHI BBOAWTE OOBIKHOBCHHOM HECOKPATUMO# APOOBI0 6€3 mpodesioB, e KO3hUIHUEHT
MHHUMBIH, i — IepBbIii MHO)KUTEIIb)

14.

METOJIOM

16.Pemmts 3anauy Komm onepanoHHbIM

x"$3x'=e, x(0)=0, x'(0)=—1

OTBeT:

15.
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Bribepure cxoasmuics psij, UCTIONb3Ys IPU3HAK CPAaBHEHUS

e 0]
1. !
n=1 n+2
2 3
- nzl%'\/n+2
X 1
3.0%
n=1(n? +3)-n+2
* 1
4.
n:137’l+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMMOPAAKA BBI6paTB YpaBHCHUS, JOITYCKArOMINE IMOHMXKCHUE TTOPAKa C TIOMOIIBIO 3aMCHBI

y'=p(y):y'=p',p

2
y'+——(")=0
1-y

2. 2p"-2yy'Iny =(y")’
3. y"+2y+y=e"
4. y™sin® x =sin2x
5. n
+25y =
4 Y in®5x

17. Yacrnoe pemenne y * HEOTHOPOIHOTO IMHEHHOTO

ypaBHEHUS

Y'-3yR2y=x-e*

HUMECT BU

1. y>“:(Ax+B)-ex-x2
2. y*=(Ax+B)-e* -x
3. y*:(Ax-i—B)'ezx'x2
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4. y*=Ax-e"

DK3aMeH

[S—

[Tpumepsl 3agannii Ha3K3aMEH

9K3aMeHAIMOHHBIH Omier 1

Cemectp 3
Crenennsle psnbl. Teopema Abens.HaxoxaeHre nHTepBaia cCXoAMMOCTH CTEIIEHHOTO psijia.
[TpeobpaszoBanue Jlammaca. Opurunans! 1 n300paxkeHusi. OCHOBHBIE CBOMCTBA ONEPALMOHHOTO METOA

Pemmts 3anauy Ko y'—l = 4x*, y(1)=1
X

(1+x)y"+y'=0

Pemute ypaBHeHHe

o0
y n 1
VcernenioBath Ha CXOMMOCTb YHCI0BOH paa Y (—1)

= 2n+5)In2n+5)

n
[e e} . 9
OnpeenuTh HHTEPBAN CXOAUMOCTH (PyHKIHOHANBHOTO piga Y (—1)

sl 5" (x=2)"

2 -l
Pasnoxuts B psin Jlopana QpyHkimio f (Z) = (Z — 3) e’ 10 cTemeHsIM 2

Boraucmnts  In(—/3 +1i)’

Haiitn Kk03Q(GUIMEHT pacTsHKeHHs IUIOCKOCTH z = X +[y B Touke Z,=2i—3 mpu OTOOpaxeHUH

f(2)=(Ti+2)In(2z)
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10.

2z+3i

8. Haiitu yrom noBopora IJIOCKOCTU Z = X + [y B Touke Zz, = | npu oTobpaxenun f(z)== 2
iz +

9. M306pa3uth 0051aCTh, 33IaHHYI0 HEPABCHCTBAMU
|z—i|<3, |z+1]21, 5Sz/6<argz<5x/4.

1z

e
Boruncnuth uHTErpan Cj) —dz

3
e3as (24 7)

11. Haitru nsobpakenue st GyHKIME f(¢)=t-ch3t-sin2¢

TeopeTnyeckre BONPOCHI I HOATOTOBKH K DK3aMEHY

JAuddepeHunaibHble YypABHEHUS] M CHCTEMbI

Kaxune oObikHOBEHHBIE AU QepeHaTbHbIe YPaBHEHHS IEPBOTO MOPSIKa HA3bIBAIOTCA YPABHEHHSIMH C pa3fei€éHHBIMU H C
pasnensomuMucs nepeMeHasiMu? Kak orn permarorcs?

Kakue oObIkHOBeHHBIE Mu((EpPeHIMANBHBIE YPaBHEHUS TIEPBOTO TOPSIKA HA3bIBAIOTCS OAHOpOAHBIMH? Kak oHu
pematotcs?

Kakue oOsikHOBeHHBIE MU depeHIInaNbHbIE YPaBHEHHS TIEPBOTO TOPsIKa Ha3bIBarOTCs TMHEHHBIMU? [lepeunciuTe MeToab
perreHus

Kax pemaercst ypaBaenne beprymmmn?

Kakmne oOpikHOBeHHBIE audQepeHIanbHble ypaBHEHUS NEPBOTO TMOPSAKAa HA3bIBAIOTCA YPABHEHUSMH B IOIHBIX
middepennmanax? Kak onu pemarorcs?

Uro Takoe 3amada Komm s oObIKHOBEHHBIX An((epeHIHanbHbIX ypaBHEHHWH Bblcmmx mnopsukoB? Korga oHa mmeer
€IUHCTBEHHOE peIieHue?

[lepeuuciuTe OCHOBHBIC THUIBI OOBIKHOBEHHBIX JU(M(EPCHIUANBHBIX YpPaBHCHHWI BBICIIUX MOPSAIKOB, JOIMYCKAIOIIUX
MTOHIKEHHE TTOPSIKA.

aiite ompenencHre NWHEHHOTO mH(QEpeHIMATBFHBIE ypaBHEHMS n - To mopsaka. [lepedmcinTe OCHOBHBIE CBOMCTBA
YaCTHBIX PEUIEHUH OJTHOPOJIHOTO YPaBHEHUSI.

CdhopmynupyiiTe TeOpeMbl 0 BpOHCKHAHE.

CdhopmynupyiiTe TeOpeMy 0 CTPYKType 00IIEero peuieH!s: He0THOPOAHOTO JTHHEHHOTO nuddepeHInanbHble ypaBHEHUs

B uem cocrour meron Jlarpanka OTBICKaHUS YacTHOTO pEIICHHs HEOJHOPOIHOTO JIMHEWHOrO IudQepeHInaIbHbIE
ypaBHEHUs?

CxeMa mocTpoeHusi (pyHIAMEHTATbHOH CHCTEMBI PELIeHHI OJHOPOXHOrO JHHEHHoro auddepeHnanbHbIe YpaBHEHHS C
MTOCTOSTHHBIMU K03 prmmenTamu




OueHovHbIe
MepOnpUsITHS

HpuMele THIIOBBIX KOHTPOJbHBIX 3ana}mifl

[TepeuncinTe MeTOIBI OTBICKAHMS YACTHBIX PEIICHWH HEOTHOPOMHOTO JHHEHHoro muddepeHnnanbable ypaBHEHHS C
MOCTOSIHHBIMHU KO3 QHIIMEHTAMH
JHaiite omnpenereHue HOPMAILHOW CHCTEMBI OOBIKHOBEHHBIX JU(QepeHIHanbHbIX ypaBHEHUH n-ro  MOpsjKa.
Cdhopmynupyiite 3agauy Komm 11 Takoit CHCTEMBL.
M3moxute MeToIpl MCKIIOUCHUS M XapaKTePUCTHYECKOTO YpPaBHEHHS OTHICKAHHs OOIIEro pemeHus CHCTEMBI
JMHEWHBIX OJHOPOIHBIX YPaBHEHMH € IIOCTOSHHBIMU Kod(duimeHramu.

YucsioBble 1 pyHKINOHAIBbHBIE Psiibl. Psiabl @ypbe
[NonsiTre 4MCI0BOTO psAsa, ero CyMMbl. HeoOX0 MBIl MPU3HAK CXOAMMOCTH.
CBolicTBa CXOASAIIUXCS PSIOB.
CpaBHUTETBHBIN MPU3HAK CXOAUMOCTH 3HAKOTIOIOKUTEIBHBIX PATOB. DTATOHHBIEC PSIBL.
[Mpusnak /l'anambepa. [l kakuX BHIOB YUCIIOBBIX PAIOB OH A (eKTuBeH?
Panukanbueiit npusHak Komu. J{1s kakux BUOB YUCIOBBIX PSIIOB OH MPUMEHSAETCA?
Wurerpansusbiil npuznak Komm-Maknopena. B kakux ciydasix ero ciaenyeT OpUMEHSITh?
[pusnak JleiiOHMIIA CXOAMMOCTH 3HAKOYEPEeAyIOMMXCs psaoB. Kak mpoBOAUTCS OIICHKA CyMMBI M OCTaTKa Takoro psja?
[onsiTre abGCOMIOTHOM U YCTIOBHOM CXOUMOCTH.
[lonsiTe (yHKIMOHAIBHOTO psia W 00JacTH €ro CXOoAMMOCTH. PaBHOMepHas u abcomroTHas cxogumocTth? CBoiicTBa
pPaBHOMEPHO U a0COIOTHO CXOASIIUXCS PSIIOB.
[TonsTne crenenHoro psga. Teopema Abens.
WnTepBan u pannyc cXOJUMOCTH CTENEHHOTO psaaa. CriocoOsl HaX0XKIEHUS] HHTEPBAIOB CXOIUMOCTH.
Psiner Teitmopa m MaknopeHa s JaHHOW (QYHKITHA. Y CIIOBUS pasiiokeHus QyHKIUU B psan Teimopa. CxeMa MOCTpOSHUS
psana Teitnopa (Makmopena).
Psaner MaknopeHa uisi HEKOTOPBIX 3JIEMEHTAPHBIX (YHKIMH, WHTEPBAIBI HMX CXOAUMOCTH. VICHOIB30BaHHE TOTOBBIX
Pa3oXKeHH I IOMyUYeHHsI pa3jiokeHus B psii MaxkinopeHa Oonee cioxkHbIX (yHKIuA. [[puMeHeHne cTeneHHbIX PsioB B
MPHOIMKEHHBIX BRIYACICHHSX.
[Honsitre Tpuronomerpudeckoro psina. @opmynsl ypre A HaxoxaeHus K03 unrenToB psaga (GpyHKIMSA nepruoandecKas

M 3aJlaHHas Ha MHTEpBaje [—TE; 71?] ).

Teopema [dupuxie 00 ycnoBusx pasnoxxeHus GpyHKUuH B psia Dypre.
Dopmynel Dypbe U1 YETHBIX U HEYETHBIX (DYHKIHH.
Dopmynel Dypbe I cityuas paznoxkeHus QyHKINH, 33JJaHHON B IIPOU3BOJILHOM HHTEpPBAe [—l ;1 ]

Paznoxenue B psix Oypbe HEMEPHOTUICCKAX PYHKITHH.

KommuiekcHbie unciaa u pyakuun. Teopusi BbIYeTOB




OueHovHbIe
MepOnpUsITHS

HpuMele THIIOBBIX KOHTPOJbHBIX 3a11a}mifl

IToHsTHE KOMINIEKCHOT'O YHCA, €r0 ICHCTBUTSIBHON M MHUMOM YacTH.

AnreOpandeckast ¢popMa 3alliMCH KOMILIEKCHOrO umcia. Kakue KOMIUIEKCHBIE YMCIla Ha3bIBAKOTCA PABHBIMU, KOMIUIEKCHO -
COTIPSKEHHBIMU ?

ApudmeTnyeckue IeHCTBHS HaJl KOMIUIEKCHBIMH YKCIIaMU, 3alIMCAaHHBIMU B anrebpanyeckoii Gpopme.

I'eomeTpudeckoe npencTaBlIeHHE KOMIUIEKCHOIO YHMCIA, KOMIUIEKCHAs IIOCKOCTb. MOAylb M apryMEHT KOMILIEKCHOIO
YHcla.

TpuHoHOMeTpHuecKass M TOKa3aTenbHas (opMma 3amucd KOMIUIEKCHBIX uucell. [lepexon w3 onHoit (opmbl 3amucu
KOMIUIEKCHOT'O YHCIIa K APYTOil.

Bo3Benenue B cTeneHb U U3BIEUYEHUE KOPHS U3 KOMITIEKCHOTO yncia. Popmynsl Myaspa.

[TonsTHE QYHKUNU KOMIUIEKCHOTO epeMeHHoro. [Ipenen u HempepsIBHOCTD (DyHKIMH.

[lokazarenbHas, JorapudMuieckasi, TPHTOHOMETPHUUECKHUE, THIIEpPOONINYecKue U 00paTHbIE TPUTOHOMETPHUYECKUE (DYHKINU
KOMIUIEKCHOTO TIEPEMEHHOTO.

Huddepennupopanue GyHKIMNH KOMIUIEKCHOTO TiepeMeHHoro. Y cious Komu-Pumana.

CormnpsixeHHbIE TAPMOHHYECKHE (DYHKIINH.

[onsiTe aHanmMTHYECKON (YHKIUH KOMIUIEKCHOTO MEepeMEHHOro B obiacTth. HeoOXomumble M TOCTATOYHBIE YCIIOBHUS
AHAJINTUYHOCTH.

'eomeTpryecknii cMbICT MOIYJISl M apTyMEHTa MPOU3BOIHON (QYHKIUH KOMIJIEKCHOTO [TEPEMEHHOTO.

[onsTHe uHTErpana oT QyHKIMNA KOMIUIEKCHOTO IEPEMEHHOTO M €ro OCHOBHBIE CBOMCTBA. BhIuncieHne nHTerpasos.
Unterpanshas reopema Komm. UaTterpansaas ¢popmyna Ko u ee cneacTsust.

UYucnossle 1 (yHKIUOHANBHBIE PSbI C KOMIIEKCHBIMU YJICHAMH.

Crenennsie psabl. Teopema Abens. Psax Teiinopa. Teopema o paznoxkeHun aHanmuTH4deckoil pyHkuu B psig Teiinopa.

Psanpr Jlopana, ompenenenue. Teopema JlopaHa O pa3ioXeHHHM aHAIUTHYECKOH (YHKUMH B Koible B pad. [loHsTne
AHAJIMTHYECKOTO MPOTOJIKEHHUS.

OcoOble TOukM M MX Kilaccupukanus. Beraer (QyHKUMH B HM30IMPOBAaHHOM ocoOod Touke. DOPMyIbl Ul BBIYHCICHUS
BBIYETOB.

OcHoBHas TeopeMa O BHIUCTAX.

IIpMeHeHne BBIYETOB K BEIYUCIICHUIO ONIPENEIEHHBIX HHTETPAIOB

OmnepannoHHbI METO/
Jaiite onpenenenue mnpeoOpaszoBanus Jlammaca. Kakas ¢(yHKIMsS MOXeT CiyXuTh opuruHanom? Uro Has3bIBaeTcs
m3o0pakenneM pyHkww 1o Jlamaccy?
3anummTe TabIHIy N300pakeHHH HanbosIee 4aCcTO UCIIOIh3yEMBIX JIEMEHTAPHBIX (yHKITHH.
CohopmynupyiiTe U 3aNUITHTE CBOWCTBO JIMHEHHOCTH. Kak OHO MCIIONB3yeTcs sl HAXO0XKICHUS N300paKEHUS 110 OPUTHHAITY
U Ha00opoT?
ChopmynupyliTe u 3anumuTe cBoicTBa nuddepeHINpPOBaHUs M300pakeHUs U opuruHaga. Kak OHM MCHOJB3YOTCS IS
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HaX0XKJICHUS H300pKEHUS 110 OPUTHHAITY U HA000pOT?

ChopmynupyliTe ¥ 3alMIINTe CBOMCTBA WHTCTPUPOBAHHMS H300paKCHUs W OpurMHaia. Kak OHM HCHOJB3YHOTCS IS
HaX0XJICHUS N300pKEHUS 110 OPUTHHAITY U HA000pOT?

ChopmynupyliTe W 3alMIIUTe CBOWCTBA 3ama3/biBaHuss M CMelleHus. Kak OHM WCIONIB3YIOTCS JUIS HaXOXKICHHS
H300paXKEHUS TI0 OPUTHHATY U HA000pOT?

Jaiite moHsaTue cBepTku GyHkuil. Kak 3anuceiBaercs nzodpakenue cBepTki? Kak MOXKHO HCIOIb30BaTh POPMYITY CBEPTKH
JUTSI. HAXOKICHHUS N300payKeHUS TI0 OPUTHHATY U HAa000poT?

N3noxuTe cxeMy HaXOXKISHHs YaCTHOTO PEIICHUs JIMHEHHBIX TU((hepeHIINANTbHBIX YPaBHEHUM OMIEPAIMOHHBIM METOIOM.
N3noxuTe cXxeMy HaxXOXIEHHUS YaCTHOTO PELICHHs CHUCTeM JIMHEHHBIX nuddepeHnranbHbIX YpaBHEHHH OINEpPaluOHHBIM
METOOM.

3anummre u nosicaute Gopmyiny Jroamens.

IMonsatue dynkunit Xasucaiina (1 -gynkius) u upaxa (O -byHKIms).

S. Meroanyeckue yKa3aHus 110 npoueaype OueHUBaAHUA

OueHo4Hble MEPONPUATHS

Hpoueuypa MPOBEACHHUHA OLICHOYHOI0 MEPONPUATUHHA W He00X0AMMBbIe METOIHYECKHE YKa3aHus

1.

Kontponbnas padota

B CCMCECTPC CTYACHTHI  BBINNOJIHAKOT 5 KOHTPOJIBHBIX pa60T, COACPIKAHUEC KOTOPBIX OXBATBIBACT BCC
pasacabl AU CIIUITIIMHEBL. Ka)I(ILOMy CTYACHTYBBIAACTCA CBOH BapHaHT. KOHTpOJIbHBIe pa6OTLI IMPOBOJATCA B YacChl
MPAKTHUYCCKUX 3aHATUH. 3a KaXXAyr0 KOHTPOJBbHYIO pa60Ty MaKCHUMAJILHBIA 0ast OMpeaAcIa€TCd B COOTBETCTBHUC C
peﬁTHHF-HJ’IaHOM JAUCIUITIHUHBIL.

Kputepun oneHku 3aianus:

banner 3a KOHTPOJIbBHYIO pa60Ty MOJIYy4ar0oTCA YMHOXKXCHHUEM MaKCUMAJIbHOT'O 6anna, npeayCMOTPECHHOI'O 3a HEC B
COOTBCTCTBUC C peflTI/IHF- IIJIAHOM, Ha JOJIIO BEPHO BBIITOJIHEHHBIX 3aJIaHuH.

VI3

B cemectpe cTynenTsI BRITONHSIOT 5 W13 10 BceM pazienam IporpaMMbl AUCIHUIUIMHEL. Y KaXKI0TO CTYICHTA B
rpymie cBoit Bapuant /13, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIUCOUYHOM COCTaBE
CPYIIIIBL.

W/I3 pasmemieHsl B 3JIEKTPOHHOM KypCe TI0 JUCITUIUIHHE.

Pemenne kaxxaoro 3agaHus TOJDKHO OBITH TOJPOOHBIM, ¢ BKIIFOUEHHEM MMPOMEKYTOUHBIX PACUETOB, PACCYKICHUM,
MOSICHEH U, C YKa3aHUEM MCIIOJIb30BaHHBIX METOI0B U (hopMyJ1. 3aJlaHNE BBICHUTIAECTCS OTACIBHBIM (paitiiom,
ykaspiBaetcss ®PUO, rpynmna.

Kpurepuu oneHuBaHus
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3ajaHne CYMTACTCS 3aUTEHHBIM, €CJTH BBIMIOJIHEHO 00JIee TIOJTOBUHBI 3a1aHMH
Ecnu 3amanue He 3a4Te€HO, paboTa BO3BPAIIACTCS CTYICHTY Ha TOPa0OTKY.

CTYZ[CHTLI MOTYT UCHPABJISITL HCBEPHO PCHICHHBIC 3alaHNd U CAABATh Ha IIOBTOPHYIO ITPOBCPKY. HpeHOI[aBaTeJ'H:
MOKCT YUYCCThb UCIIPABJICHUS U ,Z[O6aBI/ITL OaJlIel K IpeaAbLAY UM

TectrpoBaHue — HE3aBUCHUMBII

koHTposs [TOKO

B cemecTtpe cryneHTH TpoxomaT naBa pyOexHbBIXx TectupoBaHus (PT5 m PT6) Bo Bpems koH(epeHI-HEIETH B
cepellMHe M KOHIIE TEKYIIEro CeMeCTpa COIVIACHO pacmucaHuio. PyOexHoe Tectuposanue (PT) mpoBoautcst B
KoMIIbloTepHOH (hopme B on-line pexume. [IpogomxurensHocTs TecTHpoBaHusS — 90 MuHYT 0e3 mepepbiBa. OTCUET
BpEMEHH HAYHMHAETCS C MOMEHTa BXojaa cTylaeHTa B Tect. MHCTpyKTax, MpemIIeCTBYIONIMA TECTHPOBAHUIO, HE
BXOJIUT B YKa3aHHOe BpeMs. CTYZeHT MOXKET 3aKOHYUTH BBITIOJTHEHHE TecTa 10 MCTeYeHHs OTBeIEHHOTO BPEMEHH.
PT HaneneHo Ha HE3aBUCUMYKO OOBCKTHBHYIO OLICHKY 3HAHWM, YMEHUI W BIaJICHWUH, NMOJYYCHHBIX CTYACHTAMU 32
OTIPE/ICTICHHBIN MPOMEXYTOK O0yUESHHUSI.

Kaxxnmprii BapuaHnT OmiaeTa MOAETUPYETCS KOMIBIOTEPOM IO 3aJIlaHHBIM pas3jieliaM XHUMHH U comepkuT 20 3amaHui.
CTYI[GHTLI BHOCAT OTBETHBI B KOMIIBIOTEpP, HO BCC PCHICHUA W IMOACHCHHUA HNPOBOAAT Ha 6yMare. ITo okxonyanuu
TECTUPOBAHMS MPENOJAaBaTENI0 BBINACTCS MaTpHIla OTBETOB W CyMMapHBIH pedtuHTr 3a Tect. OOCyx)aeHHe
PE3yNIbTaTOB TECTHPOBAHUS MTPOBOANUTCS Ha KOHCYJIBTAIIHH.

Kputepun oneHKkn 0JHOro 3aiaHus:

® 33 KaXJI0€ NPaBUILHO BHINOJHEHHOE 33JaHUE BBICTABIAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBINOJIHEHHOE 3a1aHKe BeIcTaBisieTcs () 6aos;

e I 3aJaHUil ¢ BEIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33JlaHUI HA COOTBETCTBUE U YCTaHOBIICHHE
MOCJIE0BAaTEILHOCTH IIPELYCMOTPEHO YACTUYHOE OLICHUBAHHE.

MaxkcuManbHbI CyMMapHbIi TecTOBBIN Oaint 3a kaxnoe PT cocrasnsier 15 6amnos.

3a 2 wemenu a0 PT cTymeHTBI MOTyT O3HAaKOMHTCS C AEMOHCTPAL[MOHHBIM BapHaHTOM OWileTa, KOTOPBIH
pacmonaraetcss Ha caifte http:/exam.tpu.ruB pasgene «MeponpUsTHS», U MOMKET OBITh BBINOJHEH KaXXIbIM
CTYAEHTOM HEOIPaHHYEHHOE YHCIIO Pas3.

Lna cmydenmos, me npoweowux PT 6 nepuod npogedenusi mecmuposanusi NO YEaA*CUMENbHOU NpUdUHe,
npeodycCMompeHna 603MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbIU HAZHAYAeMCsl Cpa3y nocie KoHgepeny-
Heoeu.

IIpu pezynomame pybesicnoco mecmuposanus 6 0aiN08 U MeHee, 0OYHAIOWUMC NPeOOCMABIAemcs 8 NePuoo
meKywen npoMed’CymouHOU ammecmayuy 603MOICHOCMb nosmopHo npovmu PT ¢ pezepenbiii 0eHv, coenacosanbii
¢ bropo pacnucanui TI1Y.

OK3aMeH

DK3aMeHOCYIIECTBISIETCSI B COOTBETCTBUU C [los10kKeHHEM O MPOBECHUHN TEKYIIETO KOHTPOJIS U
npoMexxyTouHoit artectannu TITY Ha sk3amene cTyIeHTY BBLIAIOTCS OHIICTBI, BKIFOUAIOIIHE TEOPETHUECKIE
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BOINPOCHI U MPaKTH4ecKue 3ananus. [IpenoaaBatens, mpoBepuB paboTy, B X0A€ YCTHOH Oecebl CO CTYIEHTOM MOYKET

3a71aBaTh BOIPOCHI TI0 CaMOMY OHJIETY, a TAKXKe JOIIOJHUTEIbHBIE BOPOCH 10 TEOPUH U MPAKTHKE. B nTore cryneHT

HaOWpaeT UTOTOBBIN OalT 32 SK3aMeH, MakcuMainbHO 20 6amoB. OueHKa 3a JUCHUILTHHY QOPMUPYETCSl KaK HTOTOBast
3a pabOTy B cEMeCTpe U 9K3aMEH B COOTBETCTBHE C IPUHATON IIKAJION OIICHMBAHHUS.

CTyneHTsl, He CIaBIIKE YK3aMEH B CECCHOHHBIN MEepUoa, MOTYT IIEpeCIaTh €ro B MEPUOIbI TUKBUAALNN
3a/10JDKEHHOCTEH B COOTBETCTBUE C ACUCTBYIOIIEH MTPOLIEypOil.

B cootBercTBUU ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBep>kKIeHUH U BBEJICHUU B JICHCTBHE
«CucTemMbl OLIEHUBaHMSA PE3YIbTaTOB 00y4eHUsI B TOMCKOM MOJIMTEXHUYECKOM yHUBepcuTeTe» u NeS9/on
OO0 yTBepkIeHUH U BBEICHUU B JielicTBUE HOBOU penakiuu «llomokeHust o MpoBeIeHUH TEKYIETro
KOHTPOJISI U TPOMEXYTOUHOH artectaruu B TITY» sk3amMeH 1o (u3HKe MPOBOIUTCS B YCTHOU popme.
CryneHTy BbIIaeTCs SK3aMEHAIIMOHHBIN OUIIET, COAEp KAl TEOPETUIECKIE BOIIPOCHI, KAaUeCTBEHHBIE U
KOJIMYECTBEHHBIC 3a1aun. KaxIpIii Borpoc OmieTa oleHuBaThes OayioM (Bcero 1o omety 20 6ayiioB).
DK3aMeH IPOXOIUT B YCTHOM hopme.

CoracHO 1IKajbl OLIEHUBAHUS PE3YJIbTATOB

18-20 6ammoB (OTIUYHO) - BCECTOPOHHHE 3HAHMUS, OTJIMYHBIE YMEHHS U BJIaJ€HHE ONBITOM NPAKTHIECKOH JIESITETbHOCTH,
HEOOX0/IMMBIE pe3yJIbTaThl 00y4eHHs CHOPMUPOBAHBL;

14-17 6ansoB (X0opo1Io) - JOCTaTOYHO MOJHOE TIOHUMaHHUE MPEAMETa, XOPOIINE 3HAHUSI, YMEHHS U ONBIT IPaKTHYECKON
JIEATENHHOCTH, HEOOXOIUMBIE PE3YJILTAThI 00y4eHHs CHOPMHUPOBAHBI;

11-13 6amnoB (yI0BIETBOPUTEIHHO) - MpHeMIeEMOE MOHMMAHUE TIPE/IMETA, YIOBIETBOPUTENbHBIE 3HAHMS, YMEHHUS 1
OIIBIT PAKTUIECKON TEATENBHOCTH, HEOOXOMMBIE PE3YIIBTATHI 00y4EHUs CHOPMUPOBAHEI,

0-10 6amnoB (HeyIIOBJIeTBopI/ITeJII)HO) - pe3yJIbTaThl 00Y4EHUS HE COOTBETCTBYIOT MUHHMAJIBHO JOCTATOYHBIM
TpeOOBaHUSM.

Pe3yHBTaTBI HpOMeX(yTO‘{HOﬁ arrecraquu O(bOpMJ'UHOTCH BCAOMOCTBIO U BHOCATCA B 3a4CTHYHO KHUXKKY

o0yJaromerocs.
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