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1. Poan JUCHHUILINHBI «MaTeMaTHKa 3» B (l)OpMHpOBaHHI/I KOMIIeTeHIIMH BBINTYCKHHUKA:

JJeMeHT 00pa3oBaTeILHOMI .
Kog CocraBasionye pe3yJbTaTOB 0CBOCHHs (JeCKPHIITOPbI KOMIETeHIIHI)
NMPOrpaMMbl (IUCHHMIINHA, Cemectp HaumeHoBaHMe KOMIIETeHIUU
KOMITETCHIINH
npakruka, F’HA) Kon HaumenoBanue
CrniocoOeH OCYIIEeCTBIATh YK(V)-1.B1 | BrnageeT onbITOM IPUMEHEHHS 3aKOHOB €CTECTBEHHBIX HAYK U
MOUCK, Kppn"nqec}(p[f/i aHaju3 MaTEMAaTUYECKUX METOJA0B U MOHCHGP'I JUI pEIICHUS 3a4a9 TECOPETHUICCKOTO U
YK(y) 1 U CUHTE3 I/IH(l)OpMaIII/II/I, TMPUKJIATHOTO XapaKTepa
MPUMEHSTH CUCTEMHBIH YK(V)-1.V1 | YmMeer pemath 3aa4u TEOPSTUIECKOTO M IPUKJIAJTHOTO XapaKTepa
MOJIXOJ AJISt peLICHUS VYK(V)-1.31 | 3Haer 3aKOHBI €CTECTBEHHBIX HAYK H MAaTEMaTHIECKUE METOIBI
MOCTaBJICHHBIX 3aJa4 TCOPCTHICCKOTO XapaKkTepa
Crioco0eH UCIop30BaTh B Bnageer MareMaTH4eCKUM anmnapaToM KOMIUIEKCHOIO U ONEPAL[MOHHOTO
pogeCcCHOHATBHOM OITIK(Y) ucaucieHus, nuddepeHnuanbHPIMA YPaBHEHUSAME U PSIIaMH IS
MaremaTHka 3 3 JIESTeTTHHOCTH Oa30BbIC 2 B3 NPOBEICHHA TEOPETHHECKOTO HCCIIE10BAHNA M MOJIETNPOBAHMS ¢usmdecKux
3HAHUSA (YHIAMEHTAIBHBIX Y XUMHUYECKUX TPOIIECCOB U SIBICHUH, a TaKXKe, IS PEIICHUS
pazzienioB MaTEMaTHKH, npodheCCUOHATIBHBIX 3a1a4
OTIK(Y)-2 co3/71aBaTh MaTeMaTUIECKHE OTTK(Y) YMmeer penrath 00bIKHOBEHHBIC AU DepeHIIHATBHBIC YPABHEHHS U X
MOJIETIH TUTTOBBIX ’V3 CHUCTEMBI, IPUMEHSTH anmnapaT TapMOHUYECKOTO U KOMIIJIEKCHOTO aHaIHn3a
npo¢eCCUOHATBHBIX 33134 ) MIpY PENICHUN CTaHIaPTHBIX 3a/1a4
MHTEPIPETUPOBATH
3HaeT OCHOBHBIE ONPEAEIICHUS U MOHATHS TEOPHH AU PepeHIINATBHBIX
MOJy4YE€HHBIE PE3YIIbTATEI C OIIK(Y)- N
YpaBHEHHH, PSI0B, PYHKINH KOMIUIEKCHOTO IEPEMEHHOTO U OIIEPaIlHOHHOTO
Y4ETOM TpaHUI] 2.33
. HCUMCIICHUS
MPUMEHUMOCTH MoZeen

2. IMoka3zarenu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yJibTaThl 00y4eHHUs 10 JUCIHILIHHE

Ko noctuzkenust

HanmeHoBanue pa3aeia TMCUUIIIHHBI

MeToabl OlleHUBAHUS

Kon HaumenoBanue KOHTPOJIMPYeMOii (OLeHOYHbIE MePONPHUATHS)
KOMIIETCHIIHU
(nJu ee yacTHn)
PI-1 Brnaneer metomamu pemeHust 0OBIKHOBEHHBIX YK(V)-1 1. OOsIKHOBEHHEIEC MU (QepeHINATEHBIC YPaBHCHUS KontponsHas pabora
mddepeHInaNbHBIX YpaBHEHUH 1-T0 U BBICIIETO MOPSIKOB U OIIK(VY)-2 MIEPBOTO MOPSIKA nas.

cucreM auhepeHInaTbHBIX YPaBHEHUIT;

METOJIaMU UCCIIEOBAHUS CXOAUMOCTH PSIIOB, Pa3JI0KEHUS
(yHKIOWH B CTETICHHBIE 1 TPUTOHOMETPHUIECKHE PSAIBI;
MeTogaMu A epeHITHaTBFHOT0 U HHTETPATbHOTO HCYHCICHUS
(yHKINH KOMIUIEKCHOTO MIEPEMEHHOT0; OCHOBHBIMHU
NIPWIOKEHUSMHU TEOPUH BBIUETOB; METOaMHU ONIEPALIUOHHOTO
WCUYUCIICHUS PEIICHUsI OOBIKHOBEHHBIX (P PepeHINaIbHBIX
YPaBHEHUM U X CHCTEM

2. OObIKHOBEHHBIE TH( G epeHIaIbHbIE YPaBHEHHS
BBICIINX TIOPSIIKOB M CUCTEMBI OOBIKHOBEHHBIX
muddepeHnnanbHBIX ypaBHEHUH

3. Uucnosble psijibl

4. OYHKIIMOHAIBHBIE PSAIBI

5. Psagsr @ypoe

7. Paspl B KOMILUIEKCHOH 001acTH

8. Teopus BBIYETOB U €€ MPUTOKEHUS
9.I1peobpaszoBannue Jlamnaca. OnepanOHHBIN METOX
pemenust qudhepeHnnanbHbIX YpaBHEHUH

TectupoBanue —
HE3aBUCHUMBIH
koHTpOoIs LJOKO




Pa-2 YMeeT onpeensTh TUI, HAXOAUTH 00IIee U YacTHOE pelIeHUe YK(¥)-1 1. OObIkHOBeHHEIE MU depeHIIaIbHbIC YPaBHEHUS KonrponbHas padora
mddepeHnInaNbHEIX YpaBHEHUH U CHCTEM JIMHEHHBIX OIIK(Y)-2 TIEPBOTO TOPSIKA nas.
nuddepeHnnanbHBIX YpaBHEHUH C TIOCTOSHHBIMH 2. OObIKHOBEHHBIE TH(GepeHITATBHBIC YPaBHEHUS TectupoBanue —

K03 (h(pUIHEeHTaMH; UCCIEA0BAaTh HA CXOAUMOCTh YHCIIOBBIE BBICIINX HOPSAIKOB M CHCTEMBI OOBIKHOBEHHBIX HE3aBHCUMBIN
PSIBI; HAXOANTH UHTEPBANIBI CXOJUMOCTH CTETICHHBIX PSI/IOB; i pepeHnInanbHbIX ypaBHEHUH koHTpoas [JOKO
pasiarate ¢pyHKIHHU B psg Teinopa u @ypbe; BHITOTHAT 3. YucnoBsle psibl

JEUCTBUS C KOMIUIEKCHBIMU YUCIaMU U (QYHKIHUAMH; 4. OyHKINOHATBHBIE PSIBI

1 hepeHInpoBaTh U HHTETPUPOBATH (PYHKIIMH KOMILUIEKCHOTO 5. Psanet @dypoe

NepeMeHHOro0; pasiarats GpyHKunu B psn JlopaHa; npUMeHSTh 7. Psipl B KOMIUIEKCHO# o0nacTu

TEOPHIO BHIYETOB JUISl HAX0XKICHUS HHTETPAJIOB; HAXOAUTh 8. Teopust BEIUETOB U €€ TIPHIIOKEHHS

n300pakeHNe 10 OPUTUHATY U OPUTHHAI 10 H300PaKEHUIO; 9.Ilpeodpaszopanue Jlamnaca. OnepaluOHHBIA METOT

pewarts 3amauy Komwm mis auddepeHInanbHbIX ypaBHEHUH U pewmenust quddepeHnnanbHbIX YpaBHEHU

CHCTEM C MOMOIIBIO ONEPAIMOHHOI0 HCUHCIICHHS

P/I-3 3Haet kiaccupukanuio auddepeHInaNTbHBIX YPaBHEHHIH, YK(Y)-1 1. O6bIKHOBeHHbBIE TU( G EpEHIHATBHBIC YPABHCHHUS KontponbHas paborta
OCHOBHBIE METOJIBI pelIeHus U PepeHINaTbHBIX YPaBHCHUH OIIK(Y)-2 MIEPBOTO TTOPSIKA nas.

TIEPBOTO M BBICIIUX IOPSAKOB U CUCTEM U] depeHIHanbHbIX 2. OObIKHOBEHHBIE An(depeHIINATIbHBIC YPAaBHCHUS TectupoBanue —
YpaBHEHH; BBICIINX HOPSAIKOB M CUCTEMBI OOBIKHOBEHHBIX HE3aBHCUMBIN
OCHOBHBIC MOHSTHS TEOPUH HYHCIOBBIX W (DYHKIMOHAIBHBIX i epeHnInanbHbIX ypaBHEHUH koHTposs [JOKO
panoB; psnel  Teitnopa, Maknopena, @Dypbe; NOHATHUS 3. Yucnosble psibl

KOMIUIEKCHBIX 4YHCEJ, OCHOBHBIX (YHKIMH KOMIIJIEKCHOTO
MIEPEMEHHOTO M WX CBOMCTBa; Ju(GEepeHIINpOBaHUEe U
WHTErpUpOBaHue  (YHKIMH  KOMIUIEKCHOTO  II€PEMEHHOrO;
moHATUs psAxga JlopaHa, 0OCOOBIX TOYEK, BBIYETOB; IOHATHE
npeobpazoBanus Jlamiaca U ero OCHOBHBIE CBOWCTBA; OCHOBHBIE
MIPUIIOKEHHUS ONEPAHOHHOIO HCUUCICHHS

4. OYHKIIMOHAIBHBIC PSIBI

5. Pane1 @ypee

7. Paapl B KOMIUIEKCHOH 00s1acTH

8. Teopus BBIYETOB U €€ MPUIOKESHUS
9.IlpeodpaszoBanue Jlamnaca. OnepauOHHBIA METOT
pewenust quddepeHnnaibHbIX YpaBHEHUH

3. IIkaJja oueHUBAHUSA

[Topsimox opraHu3anuy OLEHUBAHUS PE3YJIbTATOB OOYUEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCS! OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlleHMBaHMsI Pe3yJIbTaTOB 00y4deHHs] B TOMCKOM monuTexHuueckoM yHuBepcutere (Cuctema oneHUBaHUs)» (B IEHCTBYIOIIEH pelaKiun).
Hcnonb3yercst OamibHO-pEHTHHIOBasi CHCTEMa OIICHWBAaHUS pe3ynbTaToB oOyueHus. VToroBas oleHKka (TpaAMLIMOHHAs M JIMTEpHas) MO BHUAAM
yueOHor nestenpbHOCTH (M3yuenue auctuminH, YWPC, HUPC, kypcoBoe NpOeKTHpOBaHHE, MPAKTHKH) OMPEASIsIeTCs CyMMOW O0auioB MO
pe3yibTaTaM TEeKYIIEro KOHTPOJIS U MPOMEKYTOUHON aTTecTaluy (UTOroBast peUTHHToBast olleHKa - MakcuMyM 100 GaioB).

Pacnpe,ueneHI/Ie OCHOBHBIX H OOIIOJIHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTaluun
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIINHBI.

PeKOMeHI{yeMaﬂ mKajga ajisi OTACIBHBIX OLIEHOYHBIX MepOHpI/IHTI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJIHEHHSI CooTBercTBHE Onpeneyenue oneHKH




3aJJaHuA Tpaummomioﬁ OLEHKEe
90%+100% «OTIUIHO» OTnuuHOE NOHUMAaHKE TIpeAMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MPAKTUYECKOI AesITeIbHOCTH,
HEOoOXOAMMBIE PE3yNIbTAaThl 00yUeHHsl CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0aJlioB, OIM3KUM K MAKCHMAJIbHOMY
70% - 89% «Xopomo» OCTaTOYHO MOJIHOE MOHMMAaHKE MPEIMETa, XOPOLINe 3HaHHs, YMEHUS U OIBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOXOIUMBIE PE3yIbTaThl
$l b &
00y4eHust chOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OaIlIOB
55% - 69% «Y IOBIL» [IpuemiteMoe MOHUMAaHKE TIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHMUS, YMEHUS U OTIBIT IPAKTUIECKOH NesATeTbHOCTH, HEOOXOIMMEIC Pe3yIbTaThI
00ydeHust chOpPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLICHEHO MUHIMAJIBHBIM KOJIMYECTBOM 0aiioB
0% - 54% «HeymoBi.» PesynbTaTel 00ydeHus He COOTBETCTBYIOT MHHUMAIIFHO JJOCTATOYHBIM TPEOOBaHHUIM
IHxana JJI1 OICHOYHBIX MepOHpI/IHTI/Iﬁ 9K3aMCHa
% BBINOJIHEHHSI JK3aMeH, CooTBeTcTBHE
. M, Onpenenenue oLeHKH
3aJaHUU JK3aMEHa oann TPAAUIMOHHOU OLICHKE
90%+100% 18 +20 «OTnHIHO» OTnu4HOE NOHUMAaHKE PEAMETa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHUS U BIaJ€HUE OMBITOM MPAKTUYECKOHN AESATEIbHOCTH,
HEOOXOANMBIE PE3yNIBTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KMM K MAaKCHMAJIBHOMY
70% - 89% 14+17 «Xoporro» JlocTaTo4HO TOJTHOE TOHUMAHHUE PEIMETA, XOPOIINE 3HAHMUS, YMEHHUS | OIIBIT IPAKTHYECKOH AeATeIbHOCTH, HEOOXOANMBIE
Ppe3ynbTaThl 00y4eHHus CHOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHYIECTBOM OajlIoB
55% - 69% 11+13 «Y OBIL» [Tpuemiemoe MOHUMaHKUE IIPEAMETA, YIOBICTBOPUTEIbHBIC 3HAHHS, YMEHHS U OIBIT IPAKTUUECKOM AeITeNbHOCTH, HEOOXOAUMBIE
[pe3yJbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLIEHEHO MUHUMAIILHBIM KOJMYECTBOM OAIlIIOB
0% - 54% 0+10 «HeymoBi.» PesynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJILHO JJOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb TUNOBBIX 3a1aHUI

OneHovHbIe
MEPONPHUSITHS

IIpumepsb! THNOBBIX KOHTPOJILHBIX 321aHHI

KoHnTponsx
ast pabota

Bapuanr Ne 1
Konrpoasnast padora no reme «/Iuddepenuuanbubie ypapaeHusi 1 —ro nopsiaka»
1. OnpeaeauTh THN M HATH 001Me pellIeHUs TAHHBIX YPABHEHHIA:

1. (y+yInx)dx— (x—xy)dy =0.

2 Y+ 2X y= 2x2
1+ x2 1+ x2
2
3. Oyl + 2)dx+ (x2y — X )dy = 0.
y2 y3

2. HaiiTn yacTHbIE pelIeHUs YPABHEHHUI:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

4, xy'—y:xtg(%} y(@@) =1.

5. eYdx=@y-xe¥)dy, y(-1)=0.

KonTpoannas padora no teme «/{uddepennuanbubie ypaBHeHUs] BbICIIEro Mopsiaka u cucremsl Y»
1) OnpexesuTh THII U HAWTH 00IIME PelIEHHs JAHHBIX YPABHEHHUI:

1) y=y+x

X

/4 ’ e
2) Y'=2y'+y=—5.
X
I1) Pemurs 3anauy Komm:

) wH(y)=0. y®=1y@®=1
2) Y-y =e+2x. y(0)=1 y'(0)=1.

y
3) | dt x(0) =1; y(0) = -1.
X

YucaoBble M QYHKIMOHAJbHbIE PAIbI

UccnenoBats Ha CXOAUMOCTD PSJIBL:

> 1 2 (n+1)* = nl(n+1)!
1.2—2, 2. o 3z—l,
n+1-cos?na m1(n+2)%3 o (2n)!
o _ n o (_1\n 4
4.2(” 1), 53D
m\3n+2 = nh>+5

HaiiTn nHTEpBAJI CXOAUMOCTH PsiJla, UCCIEI0BATh PsI/l HA KOHIIAX MHTEpBaa:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Il
1) y=

VI.

VIL.

VALIN

_1+x—12x2 T %0

ny2n © 2N
1) Z(0 1)"x 2) Z3 (n+3)
n=1 (x+5)"

Paznoxuth B psan Teitnopa, B OKPECTHOCTH TOYKH Xo, PyHKIHIO F(X):
Inx, x9=1 2) y:xz-sin5x, Xp=0

Xg = 0, y= -1.

KonrpoabHnas padora Ne3 no reme «DyHKINU KOMIUIEKCHOTO TlepeMEeHHOI0»
BAPUAHT Nel

o 3/ o .
a) Haiitu Bce 3Hauenus kopust: N — 2 . Pe3ynbrar BBIYMCIIECHUN IPEICTABUTH B AlreOpandeckoi Gpopme.

0) IlpencraButh B anredpaudeckoii popme: (—1— i)4i .

a) Haifti koo duIHeHT pacTsikeHUs 1 yrod noBopota B Touke Zy =1—1 npu otoGpakennu o = Z

0) IIpoBepuTh QPyHKIHIO HA AHAIUTHYHOCTD: () = (Z*)2

Haiitu anamutuueckyro ¢ynkimio f(z) =U +iV  no ussectHoit  selictutensHolt wactu u 3Hauenuto f(Zp):

U(xy) =x>-3xy?; f(i)=-i

BbIuMCINTL HHTETPAI: IZZ Imzdz, rne L - orpesok npsamoit ot Touku Z; =0, no Touku Z, =1-2i.

L

dz :
Brlunciauts uHTErpa: J.ﬁ ,rne L Z|Z - 2I| =1
[ 2°(z-2i)

Konumponwvnas paboma Ne3 no meme «Komnnexcuwvie paovt. Boruemor»




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

BAPUAHT Nel

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

2. Haiiti n moctpouTh 001aCTh CXOJMMOCTH psijia: z ;

nm1(z+i+1)" no(2n+i)(4+3i)"

B psix Jlopana ¢ meHTpOM B ZO =1s KOJIBIIE | z-1 |> 4.

1. Pasnoxuts pysxmmo | ( z ) =

3. Brrancnuts CJICAYIOIINC UHTCTPAJIbL:
o0

d
N § zdz ) IeXp(1/Z)+1dz C)I COSzzxdx

2 )
z-2-4€" +e€ l2j=2 z o X2 44X +5

KonrtpoabHnas padora Ne3 no reme «OnepaumoHHoe UCHUCIEHHE.»
BAPUAHT Nel

1. Pemmts muddepeHnuansHoe ypaBHeHne X +3X = e , €CITH X(O) =0.
2. C nomorusio Gopmyssl J[roamenst HANTH pelieHUe ypaBHEHHS
x''=arctgt,

YAOBJIETBOPSAIOIIEE HAUaJIbHBIM YCIOBUSIM X(O) = X'(O) =0.
X'+4y +2X =4t +1,

3. Pemmwts cucteMy ypaBHEHHUI 3, X(O) = y(O) =0.
y+X—-y = Et




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

W13,

IlpuMmep BapuaHTa MHAWMBUAYAJILHBIX 3aJIaHUU.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. Haiiru ofiuue peiiedns ypasHeHll Nepsoro nopijika

, 1
) y-¥-_-
z  sinfy/z)

2) o +ycosz = cosz.

3) y+y=zy.
0 e_rdy_l_ dr
T wry
5) (32® 4 6ay?) dx + (bcPy + 4y ) dy = 0.
6) 2y +dy—z)y =1

=1.

2. HaiiTn uacTHEe pellleHis YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y]d:+(£+y] dy =0, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) y'+zy—[l+£]e"-y3, y(0)=1
3. HaiiTu pewenus ypasseHuil Buicllero nopaika
Yl = o P W gt y(m=“|
1) 2oy = y" - L. Dy =v'e oo
3) ¢ cos’z = 1. )y +14' = cosz.
5) 4! +y = 2L 6) ' +2 +y=ze +—
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*

)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &+ 2 + 5z = —8¢ ' sin24, o(0) =2, (0] =6.
14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2

4. HaiiTun pelenis JTuHeHHEX cHcTeM

1) t=—8r+dy 2)]i=ﬁz+53 z(0) =0
j =3z —dy |g=—c+2 " 20]=1

N P 5
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2% 4y | g=—c+1y-1




OneHovHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

YucioBbie 1 GYHKIHMOHAIbHbIE PABI

1. HCCJ’IGI[OB&TI) Ha CXOAUMOCTD 3HAKOIIOJIOXKUTCIIBHBIC PAJbI:

> (2n-1)°

N )nzlg Jz 7
® (n!)z © n-1 n 1
P 03]

2. HccnegoBaTh Ha CXOAUMOCTh SHAKOYCPCAYIOMIUCCA pAAbI:

o [en2 2
1) Z( I gy
n=1 7n +4
ne.2 0
3 (D oy z(—l)”mz“(H%J
n=1 n n=1 n

3. Haiit HHTEpBAIIBI CXOJIMMOCTH CTCTICHHBIX PSJIOB:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

o 3

1)y (x—8)" 2) f}(-l)”nzzn x"

n=1 N +1 n=1

n+2

4. Paznoxuts B psix Teitnopa no crenensm (X — Xg) dyHuuu:
1

1) y=———, Xg=-2 2) y=(1+x)e?%, x,=0
X2 +4X+7 0 0
arctgx3 3

3) y= 0 Xp =0, 4) y=In(x+2)" x5=1

X

5. Mcnonp3ys pasnokeHre TMOIBIHTErPaTbHON (YHKIIMH B CTENICHHOW DS/, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:
1/8 1
1) | 1—x3 dx 2) [sin x dx
0 0

KoMiuiekcHble unc1a 1 GYHKIHH
1. Jlansl uncna Zg = —2\/§+ 2i, z,=2-6.

BreimonuuTh neficTBus B anredpandeckoii popme:

1) 324 +52,, 2) z;-1,, 3) 4

Zp
2. Jlanb! yncna Zq = 3\/§+3i, Z, =-1+4i, 23=2-4i.
[TocTpouTh 4YMCa HA KOMIUIEKCHOM TJIOCKOCTH ¥ TIEPEBECTH B TPMIOHOMETPHUECKYIO M TIOKA3aTeldbHYI (OpMy

3anucy. BHIMOTHUTH yKa3aHHBIE EHCTBUS B MOKA3aTENbHON (opMe, pe3ynbTaThl MPEACTaBUTh B alIreOpandeckon u B
MoKa3aTeIbHOU opMme.

1) ()% 2 Jm, 3 22

22+Z3




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

3. Mausi uncna zp = —1—1, 2, =2+3I.
Boruucnuth 3HaueHus QyHKIIHMA:
z
1) Inz, 2) e2, 3) cosz,.

Pesynprathl npencTaBuTh B anredpanyeckoit popme.
4. OnpenenuTs U MOCTPOUTH HA KOMIUIEKCHOM ITIOCKOCTH CEMEICTBA JIMHUH, 33JaHHBIX YPABHEHUSMU:

C .
1 |z|——, 2) | z|=Csin(arg 2z).
arg z
5. Haiitu Mmonysb u aprymeHT npou3BoaHoi ¢pynkiuun W = f (Z) B TOUKE Z = Z:
f(z)=(1+4i)e™,  zy=1+i

6. Beruncnuth I/IHTeraHbI'

1) I L:{ |Z|=\/§, Rez>0 };

(L)

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

7. BeI4UCINTB, UCTIONB3Ys HHTETpalibHYI0 hopmyny Koru:

1) |2]=0,5;
¢ —— 2 dz, eoe L:{2)|z+1|=1
(L2 (”1) 3) |z7]=2

OnepanyoHHbIA METO
1. Haiitu u3o0pakeHus cleayromux QyHKIIun:

1) f(t)=cos*. 2) f(t)=2

2. Haiitu opuruHais! GyHKIMN MO 33AaHHBIM U300PaKECHHUSIM:

at ebt




OneHovHbIe

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepOonpUsSITHS
1 p2
DFEP)=—F— ) F(P) =
(P+1)*(p+3) (p*+4)(p? +9)
3. Haiitu pemenue 3anaun Komm onepainuoHHBIM METOAOM:
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.
4. PemuTh ypaBHEHHSI, UCTIONB3Ys (hopMyiry 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:
L 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 | Bompocsr:
HUE — 1. JlaHbl KOMITJIEKCHBIE YKCIIa
HE3aBUCHUM Z =14+2i u z,= 3i
13171 - —
KOHTPOITH (3mech Z, M Z, - KOMIUIEKCHO CONPSKEHHBIE YHCIA)
LIOKO VY cTaHOBHUTE COOTBETCTBUE
(PT5 u NEMCTBUE HAJl YACTIaAMMU:
PT6) 1. 2z,+3z,
2. 1,-1,
3. 27
4. 5.2
Z1
5. (1)

PE3YIbTAT JNEUCTBUS HAJ YHUCIaMU
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

agbrwnE

3i—6
4i -3
2-5i
—6-3i
6+3i

2. JlaHBI KOMIUICKCHBIE YHCiIa

i—
z,=2e"

/4

57

z,=7e °

a) I'maBHOE 3HaUYEHUE apryMeHTa Npou3BeeHus Zq * Zo paBHO

Z
0) ['maBHOE 3HAYCHHE apryMEHTa OTHOLICHHS —- PaBHO

Z,

(OtBeTsbI n1aTh B rpaaycax)

3.YcTaHOBHTE COOTBETCTBUE 3HaYeHHE PYHKIHMH
OyHKUIUA 1. E(1+ \/§ . I)
1. 2exp 1+i5§) 2. e(i—+3)
, 3. e(3-i-1)
2. 2exp 1+i?ﬂj 4. e(3-i)
5.
3. 2exp|l-i Zj
6
4. 2exp|l+i ZJ
3
4,
Haiiti K0>()pUIMERT pacTsKeHHs U yroll HOBOPOTa B TOUKe Z = I Beecrtu n1Ba uncna
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

nipu otobpaxennn | (2) = 7% +1Inz

IIpu BBOZIE 3HATCHIA K 3HAYEHMsI KOPHEW KBAaJPATHBIX OKPYIJIATH 10

JCCATBIX.
3HaducHUS yrijia moBOpOTa BBOAUTH B Irpagycax

5.

BbI4uCIUTL MHTETPAT j (Rez+JImz)dz (L)-

(L) npsiMast JINHUS,
, TC

=0 z,=1+2i
COAMHAIOIIAsA TOYKH u

OTBET 1OJIYy4YHTh B BHE KoMIuiekcHoro uucia X+ 1Y

Z[pO6HBIe 3HA4YCHU BBOJWUTH B BUC HCCOKpaTHMOﬁ ,Z[pOGI/I

419,-7/2

Bsectu nBa uncia
X =

y:

6.

BBIUKMCINMTE MHTETpPal, HCIONb3ys popmyny Komm
j: dz
2
z+2il=2 27 T4

KoHTyp 00X0aUTCsI B MOJIOKUTEILHOM HaIllPaBJICHUU.

SN S

-l2
-7
zl2
—7i ]2
-1/2

7.
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

Bribepure Bce QpyHKIMH, KOTOpbIE MOTYT Int
CIIY)KUTh OPUTMHATIAMH A. T
B. t>+5e %
C. arctgt
cost
D. —
t2
E. ctgt
2
.
S
8.
Y CcTaHOBHUTE COOTBETCTBUE OPUTHHAIOB U 2 4
U300paKeHUiH 1. F(p)= T3 P
—3t p+ 3 p-+ 4
A f(t)=2e"" +4cos2t 5 3
— a3t i 2. F(p)= +
B. f(t)=3e™ +4sin 2t (p) p+3 p2_4
c. f(t)= 263 1 4sh2t 3. F(p) 4 4p
D. f(t):4e3t—4ch2t ' P _p—3_p2_4
3 8
4. F(p)= +—
p-3 p°+4
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BriOepure  YCIOBHO — CXOINALIMACA s, MCHONB3YsS IPHU3HAK © (1) n+l 2
JleliOHuIa 1. —
n=1 (3n+2)
2 | §: (_1) n+1 n
n=1 (n + 1)'
3. § (_1) n+1 n
n=1 3n+2
4. §: (_1) n+1
n=1 3n+2
10.

f(X) =

Paznoxuts pyHKIMIO

Maknopena.

1
- 1.
(1+x)(x=2) ® P
2.
3.

f(x):lx—1x2+£x3+...
2 3 4

f(x)=l+lx+§x2+£x3+...
2 4 8 16

11.

Unrepsan (1,3) sBisercs HHTEPBAIOM CXOAUMOCTH PSIIOB
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(x=3)"

n

3. Y
n=1

4. i (x+1)"
n=1

12.YcraHOBUTE COOTBETCTBUE
(byHKIHS

z

CYIIECTBEHHO 0c00ast TOUKa

€
f(2)=—— 7=00
@ 7*(1-12)°
(l+z)
In| —
JA
f(2)=—12~2 =0
@ 2°(z + 4i)
f(2) =sin (Mj 7=-4i
z+4i
1
e :
f(2)=————— zZ=i
() (22 +1)(z-))
z=1
z=4j
Z=-i
13
1 &= __ I
®Oynximmro W = — pasnokuim B OKPECTHOCTH TOUKH Zo = —i B CTENEHHOM PsiT Q= _1__
Z = _
da= _—1_
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a, +a,(z+i)+a,(z+i)’ +a,(z+i)° +...

Yxkakute Ko3pPUITEHTHI pa3IoKeHUS d; y; dp; 83

(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApoOkI0 Oe3 poberos, ecim kodddumnmeHT

MHHMBIH, | — IepBBIf MHOYKHUTEIIb)

14.
iST.EIe[L:I\I/I/ITb 3anaqy Komm onepannoHHbIM « (t) _ Z (e_gt B 1)_ E . e_3t
e 3t ' Orser: 9 3
X"+3x'=e, x(0)=0, x'(0)=-1
15.
Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPAaBHEHUS 0 1
1.y
n:]_ \/ n+ 2
2 1
2. Y~
n=1 % AN+ 2
Z 1
3. % —
n=1(nN“+3)-vn+2
X 1
4.
n=1 3n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BLI6paTB YpaBHCHUA, JOITYCKAIOMINEC ITOHMXKXCHUEC NTOPAKA C TIOMOLIBIO 3aMCHBI

y'=p(y),y'=py-p
2

yt o () =0
-y

2. 2yy"-2yy'Iny=(y)’
3. y'+2y'+y=e”
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IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

4. y"sin® x =sin2x
5. 1

17. Yacrroe pemenue y * HEOJIHOPOJIHOTO JIMHEHHOTO 1. y*=(AX+ B)- eX. X2
ypaBHEHHS

" 1 X 2' y*:(AX+B).eX'X
y"'-3y'+2y =Xx-e 2x 2
UMEET BUI 3. y*:(AX"'B)'e - X

4. y*=Ax-e*
DK3aMeH
[Ipumepsl 3anaHuii Ha SK3aMeH
IK3aMeHANMOHHBIH Ouier 1
Cemectp 3
1. Crenennsle psansl. Teopema AGens.HaxoxaeHne nuTepBaia CXOAUMOCTH CTEIIEHHOTO psifa.

2. TIpeobpazoBanue Jlammaca. OpuruHais U n300paxkeHus. OCHOBHBIE CBOMCTBA ONEPAIMOHHOTO METOIa

1. Pemuts 3amauy Ko y'—X =4x*, y()=1
X
L+x?)y"+y'=0

2. Pemuts ypaBHEHHE

L 1
3. HccnenoBaTh Ha CXOAUMOCTD YHCIIOBOM Psijt Z (—1)n

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




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

0 9n
4. OnpenenuTb UHTEPBAT CXOAUMOCTH (YHKIIMOHAIBHOTO psia z (—1)n

n=1 5n '(X—Z)n
5. Pasnoxurs B psn Jlopana ¢pynxumo  f(2) =(z2 - 3)2 e
Berunciauts In(—\/§ + i)2

Haiitu koo duument pacmspkeHust 1wiockoctd Z=X+1y B Touke Z,=21—3 mnpu orobpakeHnu

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

Z
0 CTCICHAM

. _ . _ 22+3i
8. Haiitu yron nosopotra mnockoctu Z = X+ 1y B Touke Zo = 1 npu orobpaxennn f(z) = —4
1Z +

9. HM300pa3uth 001acTh, 33JaHHYIO0 HEPABEHCTBAMHU
|z—1|<3, |z+1]>1, 5x/6<argz<5xz/4.

1z

€
10. BpruucnuTh HHTETPAT 4) —3dZ
Z+7)
|z+2)=1,5 (

11. Haiitu u300pakenue 11 GpyHKIUK f(t)=t-ch3t-sin2t

TeopeTndecKkre BOIPOCHI JJIsI HOATOTOBKH K DK3aMEHY

JAuddepenunanbHble ypaBHEeHUS U CUCTEMBbI

Kakue oObikHOBeHHbIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3Je€HHBIMU U C
paszaersonMucs nepeMeHHbiMu? Kak oHu pemarorcs?

Kakue oObikHOBeHHbIE auddepeHianbHple ypaBHEHUS] IEPBOTO MOpPsAKAa Ha3bIBAlOTCA OAHOpoAHBIMH? Kak oHuM
permaroTcs?

Kakne oObikHOBEHHBIE TU(epeHInabHBIE YPaBHEHHUS TIEPBOTO MOPsIKa Ha3bIBatoTcs uHeHbIMU? [lepeuncinte MeToan!
peleHus

Kak pemaercs ypaBaenue beprymm?

Kakne oObikHOBeHHBIE An(epeHIraIbHble ypaBHEHUS IEPBOTO IMOPSAKA HA3bIBAIOTCA YPaBHEHUSIMH B MOJHBIX
muddepenunanax? Kak onu pemarorcs?

Yro Takoe 3amaua Komm s OOBIKHOBEHHBIX JU(QPEepeHIMATBHBIX ypaBHEHUH BhIcIMX TopsiakoB? Korma ona umeer
SIIMHCTBEHHOE pereHne?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX aH(M(EepeHIMANbHBIX YpPaBHEHWH BBICIIUX TOPSAKOB, JIOITYCKAIOUIHX
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MTOHIKEHHE MOPSIKA.
Haiite ompenenenne nuHelHOro nuddepeHnManpHBIE ypaBHEHHS h - ro mopsaka. llepednciure OCHOBHBIE CBOWCTBA
YAaCTHBIX PEIICHUI OXHOPOIHOTO YPABHEHUSI.
CdhopmynupyiiTe TEOpeMbl O BpOHCKHAHE.
CdhopmynupyiiTe TeOpeMy 0 CTPYKType OOIIEero peneHns: HeOIHOPOJHOTO JTMHEHHOTO TudPepeHnnanbsHble YpaBHEHHS
B uem coctour meron Jlarpamka OTBICKaHMS YacTHOTO pEHICHUS HEOAHOPOJHOTO JHHEHHOTo IudQepeHnrnansHbe
ypaBHEHUs?
Cxema mocTpoeHus: (PyHIaMEHTAIbHOW CHCTEMBI PEIIeHH OJHOPOJHOTO JWHEWHOTo mud¢epeHInanbHble ypaBHEHUS C
MOCTOSTHHBIMU K03 prunmeHTaMu
[lepeuncnuTe METOABI OTHICKAHUS YACTHBIX PELICHUH HEOJHOPOAHOIO JIMHEHHOro auddepeHuranbHble YPaBHEHHS C
MOCTOSTHHBIMU K03 prunmeHTaMu
Haiite omnpeaencHWe HOPMAIBHOW CHCTEMBI OOBIKHOBEHHBIX JU(QepeHIHanbHbIX ypaBHEHUWH n-To MOpPsAKA.
Chopmynupyiite 3aaaay Koy st TakKoH CHCTEMBI.
Uznoxure METOABI MCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTHICKAHHs OOINEro PelIeHUS CUCTEMBI
JMHEHHBIX OHOPOAHBIX YPaBHEHHUH C MOCTOSHHBIMHU KO3 PuLneHTaMH.
YucioBbie M (PyHKIMOHAIBbHBIE psiabl. Psaabl @ypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0IUMBIH MPU3HAK CXOAUMOCTH.
CBoIiCTBa CXOISIIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOTUMOCTH 3HAKOTIOIOKUTEIBHBIX PSI0B. DTAJIOHHBIE PSI/IbI.
[pusnak /l'anmambepa. JIns kakux BHIIOB YUCIIOBBIX PsZI0B OH d(dekTrBeH?
Panukanbubiil npusnak Komu. J[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wuterpansueiii npusnak Komm-MaxknopeHna. B kakux ciydasix ero cieayer IpuMeEHSTh?
[Mpuznak JleiOHMIIA CXOAUMOCTH 3HAKOYEpEMyIOMMXCsl paaoB. Kak MpoBOANTCS OllEHKA CyMMBI M OCTaTKa Takoro psjaa?
[NousiTre abCOIIOTHOM U YCJIOBHOM CXOIUMOCTH.
[TonsTe (DyHKIMOHAIBHOTO psifa M O0JacTH €ro cxoauMocTu. PaBHomepnas u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
ITonstre crenennoro psga. Teopema Abens.
WHTepBan u paanyc cXOJUMOCTH CTENEHHOTO psia. CriocoObl HaX0XKIEHUS! HHTEPBAJIOB CXOIUMOCTH.
Psnpr Tetinopa n MakiopeHa Juis JaHHOW (YHKIUH. YCIOBUS pa3noxeHus: QyHKun B psin Teinopa. Cxema moctpoeHus
psna Teitmopa (MakiopeHa).
Psnpl MaknopeHa sl HEKOTOPBHIX 3JEMEHTApHBIX (YHKIWH, WHTEpPBaJbl UX CXOAUMOCTH. lcronb30BaHHE TOTOBBIX
Pas3IoKEHHI JITISl TONYYCHHUsT pa3iokeHus B psaj MakiopeHa Oojiee ClIOKHBIX QyHKIUH. [[puMeHeHne CTeeHHbIX PSJIOB B
NPUOTMKEHHBIX BBIYMCICHUSX.
[lonsTue Tpuronomerpuueckoro psia. Popmynsl Oypre a5t HaxoxaeHUs KoddduimenTos psaaa (GyHKIMs nepruoanyecKas
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¥l 33/1aHHAst Ha MHTEpBaJe [—TE; TE] )-

Teopema [upuxiie 00 ycrnoBusix paznoxernus GyHKIUN B psig Oypse.
®Dopmynsl Oypbe U1 YETHBIX U HEYETHBIX (OyHKITHIA.

q)OpMyJ'IBI q)ypbe AJId Cliy4das pa3jI0OKCHUSA (I)yHKHI/II/I, 3aI[aHHOI>'I B MPOU3BOJIbHOM HHTCPBAJIC [_I , I] .

Paznoxenue B psag @ypre HEIEpHOIUISCKAX PYHKIINH.

KomnuekcHbie ynciaa u pyaknuu. Teopus BbiueToB
IloHsaTHE KOMIIEKCHOT'O YHCHAa, €r0 ICHCTBUTSILHOM 1 MHMMOM YacTH.
Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMITDIEKCHBIE Yrcia Ha3bIBAIOTCA PaBHBIMH, KOMILIEKCHO -
CONPSIKEHHBIMU?
Apudmernueckue NeHCTBUS HaJl KOMITIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpandeckoit popme.
I'eomeTpuyeckoe mpeAcTaBiIeHHE KOMIUIEKCHOTO YHCIA, KOMIDIEKCHAs IDIOCKOCTh. MOIynmhb M apryMeHT KOMILIEKCHOTO
qucia.
TpuHOHOMETpHUECKass W TMOKa3aTeibHas (opma 3amicd KOMIUIEKCHBIX uucen. llepexom w3 ogHON (opMBl 3amucH
KOMIUIEKCHOTO YHCIIa K APYTOM.
Bo3sBenenue B cTeneHb 1 N3BIEYEHUE KOPHS U3 KOMILIEKCHOTO yricna. Gopmynsr Myaspa.
[onsiTre GpyHKIIMHM KOMIUIEKCHOTO repeMeHHOTO. [Ipenen u HenpephIBHOCTH (YyHKITHH.
[lokazaTtenbHas, norapudmuyeckasi, TPUTrOHOMETPUYECKHE, THIIEPOOIMIecKie U 00paTHBIE TPUTOHOMETPUYECKHE (YHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.
HuddepennnpoBanue QyHKIIMN KOMILIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Pumana.
ConpspKkeHHbIE TApMOHUYECKHE ()yHKITHH.
[lonsitre ananmuTU4YecKoW (YHKIMM KOMILIEKCHOTO IEPEMEHHOTro B obmacTh. HeoOxomumple W JOCTAaTOYHBIE YCIOBHSA
AHATUTUIHOCTH.
I'eomeTpryecknii CMbICT MOJTYJISl U apI'yMEHTa MPOU3BOTHON (YHKIIMH KOMILIEKCHOTO TIEPEMEHHOTO.
[onsTHe nHTErpaNa OT QYHKIMHA KOMIIEKCHOTO IEPEMEHHOT0 ¥ €r0 OCHOBHBIE CBOICTBA. BhIUKCIIEHNE HHTETPAIOB.
Wnrerpanbras Teopema Komm. MuaterpansHast hopmyna Komm u ee cieactsust.
YucioBele 1 @YHKHI/IOHaJH)HI)Ie psAAbI € KOMIUIEKCHBIMU YJICHAMU.
Crenennslie psabl. Teopema Abens. Psn Teiimopa. Teopema o pa3nokeHUH aHATHTHYECKON (GyHKIIUY B psia Teiimopa.
Psaner Jlopana, omnpenenenne. Teopema Jlopana o pa3noXeHWH aHAIMTHYECKOW (QYHKIWM B Konblie B pan. IlonsTne
AHATUTUYECKOTO TIPOIOIDKEHHS.
Oco0ble TOUKM M uX Kiaccuukanus. Beruer QyHKuMM B M30MMpOBaHHON 0co00i Touke. DOpMyINBl ISl BBIYMCICHUS
BBIYETOB.
OcHOBHas TeOpeMa O BBIYETAX.
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HpI/IMCHCHI/IC BBIYCTOB K BBIYHCJICHUIO OHpC,Z[eJ'IéHHLIX HUHTErpaJioB

OnepaunoHHbIH MeTO/
Haiite ompenenenue npeoOpazoBanus Jlammaca. Kakas ¢QyHKOMS MokeT ciayxuth opuruHaioM? YTo Ha3biBaeTcs
n3o0paxenueM QyHkuuu no Jlammaccy?
3ammmmTe TabauIly n300paskeHuit HanboJee YacTo MCIIOIb3YEMBIX 3JIEMEHTAPHBIX (DYHKITHI.
CdhopmynupyiiTe u 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTcs! sl HAaX0XKICHUS N300paKEHUS 110 OPUTHHAITY
1 Ha000poT?
ChopmynupyiiTe u 3anumuTe cBoicTBa muddepeHnrpoBanns M300pakeHnss U opuruHana. Kak OHM WCHONB3YIOTCS IS
HAXO0XKIEHUS H300pKEHUS 110 OPUTHHAITY © HA000pOT?
ChopmynupyiiTe W 3amMIINTE CBOMCTBA HMHTETPUPOBAHHS HM300paKeHUS M OpurhHaia. Kak OHHM HCIONB3YIOTCS s
HAXO0XKJICHUS N300PKEHUS 110 OPUTHHAITY U HA000pOT?
ChopmynupyiiTe ¥ 3alMIIUTe CBOWCTBA 3ama3iblBaHUs W CMelleHus. Kak OHM HCIOJIB3YIOTCSA JUISl HaXOXKICHHUSI
n300paXeHusl 10 OPUTHHAITY U Ha000pOoT?
[Haiite monstre cBepTku QyHKMA. Kak 3anuceiBaeTcs nzoopaxenne cBepTku? Kak MOXHO UCTIONB30BaTh (hOPMYITy CBEPTKH
IUTS. HaXOXKJICHUS M300pakKeHUsI [10 OpUTUHATY ¥ HA000pOT?
N3noxure cxeMy HaXOKAEHUS YaCTHOT'O PEHICHUS TMHEHHBIX au(hepeHInaIbHbIX YPaBHEHUH ONIePAllHOHHBIM METO/IOM.
W3noxure cxeMy HaXOXICHWS YaCTHOTO PEUICHUS CHUCTEM JHMHEHHBIX JuddepeHInansHbIX YpaBHEHHH ONepanrOHHBIM
METOJIOM.
3anumuTe U nosicaute Gopmyny Jdroamens.

ITonstre dhynkuunii Xasucaiina (1 -gynknus) n Aupaka (O -pynxums).

5. Mertoanueckue yKa3aHus M0 Npoueaype OleHUBAHUS

OueHoYHbIe MeEponpuATHS

l'lpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATUA U He00X0IMMbIe METOIHYECKHE YKazaHus

1.

KonTtponsHas pabora

B cemectpe CTymeHTBI BBIIOJHAIOT 5 KOHTPOJIBHBIX paboT, COAEpKaHHE KOTOPHIX OXBATHIBAET BCE Pa3JIEIb
nucuuIuinHel.  Kaskmomy cTyaeHTy BbigaeTcss CBOM BapuaHT. KOHTposibHBIE DPaOOTBHI HPOBOAATCS B Hachl
MPAaKTUYECKUX 3aHATHH. 3a KaKAYI0 KOHTPOJBbHYIO PadOTy MaKCHMaJIbHBIM Oajul ompenessieTcsi B COOTBETCTBUE C
PEUTUHT-TIJIAHOM JIUCHMILIMHBI.

Kpurepun onenku 3axanus:

Baniel 32 KOHTPONIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHMaJILHOTO Oaia, IpeyCMOTPEHHOTO 3a Hee B
COOTBCTCTBHUC C peﬁTHHF- IIJIAHOM, Ha JOJIF0O BEPHO BLIITOJHCHHBIX 3a)1aH1/1171.

nas3

B cemecTpe cTymenTsI BRITONHSIOT 5 W /13 mo BceM pazmenaM mporpaMmbl JUCITUTUIMHEL. Y KaKIOTO CTYJEHTa B
rpymme cBoil Bapuant W/13, Homep BapuaHTa COOTBETCTBYET HOPSAIKOBOMY HOMEPY CTY/ICHTA B CIIMCOYHOM COCTABE
TpyINIbL.
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W13 pa3MmenieHsl B 3IEKTPOHHOM Kypce MO TUCLUILIHHE.

Pemenne kaxa0ro 3aanust J0JHKHO OBITh MOIPOOHBIM, C BKIIFOUCHUEM IPOMEKYTOUHBIX PACu€TOB, pacCyKICHHUH,
HOSICHEHUI, C YKa3aHUEM UCIIOJIb30BAHHBIX METOIOB U (hopMyJl. 3aJaHUE BBICBUIAETCS OTACIBHBIM (aitiom,
ykasbiBaetcss PO, rpynma.

Kpurepum oneHuBaHus

3ajaHKe CUUTACTCS 3a4TEHHBIM, €CJIU BBIIOIHEHO 00JIee MOJIOBUHBI 3aJaHUi

Ecnu 3aanue He 3a4TeHO, paboTa BO3BpAIIAETCs CTYICHTY Ha TOPadOTKY.

CTyZeHTBI MOTYT HCIIPABIISATh HEBEPHO PEIICHHBIC 3a/IaHUs U ClIaBaTh HA MOBTOPHYIO MPOBepKy. [IpenonaBarens
MOXKET Y4eCTh UCTIPABICHUS 1 J0OABUTH OAJUIBI K MIPEIBLIYIIIAM

TecTupoBaHue — HE3ABUCUMBII

koHTposib [JOKO

B cemectpe crymenTsl mpoxomar aBa pyOexHprx TectupoBaHus (PT5 m PT6) Bo BpeMs koH(epeHI-Hemenn B
cepeirHe M KOHIE TEKYIIEro CeMecTpa COIJIacHO pacmucaHuio. PyGexnoe tectuposanue (PT) mpoBomutcs B
KoMIploTepHOH (hopme B ON-line pexume. TIpoaoKUTENBHOCTE TeCTHPOBaHUS — 90 MuHYT 0e3 mepepbiBa. OTCUET
BpEMEHHU HAYWHAETCSl ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTax, MpEIIECTBYIOIINN TECTHPOBAHMIO, HE
BXOIMT B yKazaHHOE BpeMs. CTyICHT MOXKET 3aKOHYUTh BBIIOIHEHHE TecTa 10 HCTeUeHHUs OTBEAEHHOTO BPEMEHH.
PT naneneHo Ha HE3aBHCUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHWA M BJIaJlEHUH, MOJYYCHHBIX CTYACHTaAMH 32
OTIpEICIICHHBIN MTPOMEKYTOK 00yUYCHHSI.
Kaxnpiii BapuanT Ousera MOJETUPYETCs] KOMIIBIOTEPOM I10 33JaHHBIM paslesnaM XUMUHM U copepkuT 20 3amanuil.
CTyneHTsl BHOCST OTBETHI B KOMIIBIOTEP, HO BCE pEIICHUs M HOSCHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTHPOBAHMSI IIPETOJIaBaTeli0 BBIaETCS MaTpUIla OTBETOB W CyMMapHbI pedtuHr 3a Tect. OOcyxaeHue
Pe3yIbTaTOB TECTUPOBAHUS MPOBOIUTCS HA KOHCYJIBTAIIHH.
Kpurtepuu oueHKH 0JHOI0 3aJaHMA:

® 33 KaXJI0€ PAaBUIILHO BHIMOJIHEHHOE 33J]aHUE BBICTABIISAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJILHO BBHIMOJHEHHOE WJIM HEBBIIOJHEHHOE 3a/1aHKe BhicTaBisieTcs () 6asos;

e JUIA 33JaHUl C BBIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE

MOCJIeIOBATENILHOCTH MPEAYCMOTPEHO YACTHYHOE OIICHUBAHHE.

MaxkcuManbHbIl CyMMapHbI TecToBbIN Oan 3a kaxnoe PT cocrasisier 15 6amnos.

3a 2 wememu a0 PT cTymeHTB! MOTYT O3HAaKOMHTCS C AEMOHCTPAallMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacnonaraercss Ha caidte http://exam.tpu.ru B pasgene «MeponpusTUsi», U MOXKET OBITh BBINOJIHEH KaXIbIM
CTY/ICHTOM HEOTPaHWYEHHOE YKCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupoganusi NO YBAICUMENbHOU Npuuune,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLL 0eHb, KOMOPbIL HAZHAYAEMC s Cpa3y Nocie KOHgepeHy-
Heoenu.

Ilpu pesynomame pybescnoco mecmupoganus 6 64108 u menee, 0OYUArOUUMC NPEOOCMABIAEMC 8 Nepuoo
meKyujetl npoMeHCYmMoUHOU AmmeCcmayuu 803MOICHOCIb noemopHo npotimu PT 6 pezepenbiti Oenb, co2nacosanHulil
¢ bropo pacnucanuii TI1Y.
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OK3aMeH

DK3aMeH OCYIIECTBISETCS B COOTBETCTBUU ¢ [1010KeHHEM O TPOBEICHUM TEKYIIETO0 KOHTPOJISI U
npoMexxyTouHou arrectauuu TIIY Ha sk3ameHe cTyJeHTY BBIIAIOTCS OWIICTHI, BKITIOYAIOIIUE TCOPSTUICCKHE
BOIIPOCHI U MpakTuieckue 3ananus. [IpemnomaBarens, mpoBepuB pabOTy, B X0JI¢ YCTHOW OECEIBI CO CTYJICHTOM MOXET
3aJ1aBaTh BOIPOCHI [0 CAaMOMY OMJIETY, a TaKXKe JIOTIOJIHUTEIBHBIC BOIIPOCHI IO TEOPHUH U NPaKTUKE. B uTore cryneHT
HaOWpaeT UTOTOBBIN OaJUT 3a IK3aMeH, MakcuMaabHO 20 6ammoB. OeHka 3a AUCHUIUINHY (HOPMHUPYETCS KaK UTOTOBas
3a paboOTy B CEMECTPE U 3K3aMEH B COOTBETCTBUE C MPUHATON IIIKAJION OI[CHUBAHUS.

CTyneHThbI, He CaBIINE YK3aMEH B CECCHOHHBIN MEPHUOJI, MOTYT NIEPECAaTh €ro B IMePUOIbI TMKBUIAIUN
3aJ0JDKEHHOCTEN B COOTBETCTBUE C IEUCTBYIOLIEN MPOLIEAYPOH.

B cootBercTBuu ¢ mpukazamu ot 25.07.2018 r. Ne58/oq OO yTBepKIeHUH U BBEACHUU B JICHCTBHE
«CHCcTeMbl OLIEHUBaHUS PE3yabTaTOB 00y4eHHs B TOMCKOM MOJIUTEXHUYECKOM yHUBepcuTeTe» u No59/ox
OO0 yTBEep)KICHUY U BBEJICHUU B JielicTBAE HOBOU penakiunu «I100KeH s O TIPOBEACHUH TEKYIIETO
KOHTPOJIS U TPOMEeXyTouHo# attectanuu B TIIY» sx3aMeH no (usmke npoBOAUTCS B yCTHOU (opme.
CryzaeHTy BbIJAETCS DK3aMEHAIMOHHBIN OUJIET, COEPKAIIUNA TEOPETUUECKIE BOTIPOCH, KAYECTBEHHBIC U
KOJIMYeCTBEHHBIC 3aaun. Kaxplil Borpoc Ouiiera olieHnBaThes 6aioM (Bcero mo ouety 20 6aios).
DK3aMeH MPOXOANT B YCTHOH opme.

CornacHo mIkanbl OLIEHUBAHUS PE3yJIbTaTOB

18-20 GamoB (OTJII/I‘-IHO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIC YMEHMS U BIaJICHUE OIBITOM IIPAKTUUYECKOU ACSITEIbHOCTH,
HEOOXOIMMbIe PE3YJIbTAaThl 00yueHHs1 CHOPMHUPOBAHBI;

14-17 6annoB (XOpOILIO) - TOCTATOYHO MOJTHOE MOHUMaHHE TPEIMETa, XOPOLINE 3HAHHSI, YMEHUS U ONBIT NPAKTHYECKOH
JeATENEHOCTH, HEOOXOAUMBIE Pe3ylbTaThl 00y4eHUs CHOPMUPOBAHEL;

11-13 6amnoB (YILOBJIGTBOpHTeJILHO) - IIpremiaeMoe MOHMMaHue NpeIMeTa, yA0BICTBOPUTEIbHBIC 3HAHUS, YMEHUS U
OIIBIT IPAKTUYECKON JIEATEIBHOCTH, HEOOXOJUMBIE PE3yIbTaThl 00ydeHHs CHOPMHUPOBAHBI;

0-10 6an0B (HEYTOBIETBOPUTENBHO) - Pe3ynbTaThl 00YUEHHs HE COOTBETCTBYIOT MUHUMANIBHO JOCTATOUHBIM
TpeOOBAHUAM.

PeSYJ'II)TaTI)I HpOMe)KYTOqHOﬁ arTrecralnuu Oq)OpMJ'[ﬂIOTCH B€AOMOCTBIO 1 BHOCATCS B 3a4YC€THYIO KHUXKKY
oOyuJaromerocs.




