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1. Poan JUCHHUILINHBI «MaTemMaTuka 3» B (l)OpMHpOBaHI/II/I KOMIIeTeHIIMH BBIITYCKHHUKA:

JuteMenT CocrapJsioniye pe3yJIbTaTOB 0CBOEHHS (IECKPUITOPHI KOMIETEHIINH)
o0pa3oBareJib
HOM Kon
NPOrpaMMbl Cemect KOMIIETeH Hanwerosanue
porp CMLCan © CLCHIMH KOMIICTEHIIUH K HaumMmeHnoBaHue
(IMCcUUNINHA, ofx
NMPaKTHKA,
'MA)
Brnageer onbITOM NpUMEHEHNS 3aKOHOB €CTECTBEHHBIX HAYK H
CrocobeH  OCYIIECTBIIATH VK(Y)-1.B1 MaTeMaTU4YECKUX METOJOB U MOJEIEH ISl pelIeH s 3a1a4
MIOUCK, KPUTHIECKHUI aHAIN3 TEOPETHYECKOr0 M MPUKIATHOTO XapaKrepa
VK (V)-1 M CHHTe3 HWH(OpMaLHH, Brnaneer penpoayKTHBHBIME METOJaMH TTO3HABATEIIHLHON
MPUMEHSTD CUCTEMHBIN YK(V)-1.B2 JIESTENBHOCTH U MBICIIUTENBHBIMU ONEPALMSIMU JUIsl PELLICHUS
MNOAXOA AN peIICHHSA 3aJ1a4 eCTeCTBEHHOHAYYHBIX AUCIUILINH
MOCTaBJICHHBIX 3aJ71a4 VK(Y)-1.V1 YMeer pemarts 3a1a4u TEOPETUIECKOTO U MPUKIIaTHOTO
) Xapakrepa
Brageer MaTeMaTH4ecKuM anmnapaToM KOMILIEKCHOTO U
MaremaTnka 3 OIIEPAIIMOHHOT0 HCUUCIeHus, M hepeHInaTbHBIMA
3 ABHEHUSIMU M PSJIaMU JUIs TIPOBE/ICHHSI TEOPETUUECKOTO
CrocoOHOCTh U TOTOBHOCTh OIIK(Y- 1.B3 yp p p p
UCCIIEZIOBaHUS U MOACIUPOBAaHUS (PU3NUECKUX U XUMHYECKUX
HCIIONIb30BaTh OCHOBHBIE -
MPOIIECCOB U SIBJICHUH, a TakXKe, I PEIIeHUs]
SAKOHbI IpoeCCHOHANBHBIX 33/1a4
OIIK (V)-1 €CTECTBEHHOHAYTHBIX
N — Ymeer penrath 0OBIKHOBEHHbIE AN depeHIINaIbHbIC YPAaBHEHUS
. OIIK(Y)-1.¥3 U UX CUCTEMBI, IPUMEHSTH anmnapaT rapMOHUYECKOr0 U
npodeccnoHamTbHOM
KOMIUIEKCHOT'O aHaJIM3a MIPU PeIIeHNH CTAaHAAPTHBIX 33/1a4
JIeSITeTbHOCTH
3HaeT OCHOBHBIE ONIPEACNICHIS U TIOHATHS TEOPUU
OIIK(Y)-1.33 nuddepeHInanbHbIX YpaBHEHUH, PAIOB, GYHKIHH
KOMIIJIEKCHOTO TIEPEMEHHOT0 ¥ OTIEPAIlMOHHOTO HCUYHUCICHUS
2. Iloxa3zaTeam u METOAbI OLICHUBAHUA
“J'laH]/lpyeMl)le pe3yibTaThl Oﬁy‘leHlflﬁ o THCITUIIJIMHE KOI[ HaumeHoBaHnune pasaea TMCIHUIIIMHBI MeTOlIB[ OICHUBaAHUS
Kon HaumenoBanue KOHTPOJIUpYeMoii (0L eHOYHbIE MEePONPHUSATHS)

KOMIIETeHIHU
(n1m ee yacTH)

PI 1 Braseer
METOAaMH pelIeHHs] OOBIKHOBEHHBIX N (hepeHInaTbHBIX
ypaBHEHHI 1-r0 U BBICIIETO MOPAIKOB H CUCTEM

JuQepeHInaTbHBIX YpaBHCHUH;

YK(Y)-1
OIK (Y)-1

1. O6bikHOBEHHBIE AU (hepeHInanbHbIe YPaBHEHNS
LIEPBOIO MOPAIKA Uas.
2. OGBIKHOBEHHBIE TU(PepeHIaIbHbIE YPaBHEHUS
BBICIINX TOPSAKOB M CHCTEMBI OOBIKHOBEHHBIX

Konrponbnas padbora

TectupoBanue —
HE3aBUCHMBII




METOJIaMH MCCIIEOBaHUS CXOAUMOCTH PSJIOB, PA3I0KEHHS
(yHKIMI B CTETICHHBIE 1 TPUTOHOMETPUYECKHE PSIABL;
MeToaMy TUQQepeHINaNTbHOT0 U HHTETPANBHOTO HCUNCIICHUS
(yHKIIHH KOMIUIEKCHOTO IEPEMEHHOT0; OCHOBHBIMHU
MPHIOKEHUSIMHA TEOPHH BBIYETOB; METOIAMH ONIEPAI[HOHHOTO
WCYNCIICHUS PELIeHIsI OOBIKHOBEHHBIX T hepeHItranbHbIX
YPaBHEHUH U UX CUCTEM

i depeHnnanbHbIX YpaBHEHUH

3. YucnoBsle psiabl

4. OyHKINOHAIBHBIC PSABI

5. Psanp1 @ypee

7. Panpl B KOMIUIEKCHOM 00J1acTH

8. Teopus BBIUETOB U €€ MPUITOKEHUS
9.IIpeobpa3oBanue Jlammaca. OmnepainOHHBIA METO/
peuienust M pepeHInaTbHBIX YpaBHEHUH

koHTpoias [JOKO

P2 Ymeer 1. OGbIkHOBeHHBIE TU(depeHIHaTbHbIE YPaBHEHUS Kontponbnas pabora
ONpeeATh THUI, HaXOAWTh OOIlee ¥ YaCTHOE pelICHHE HEepPBOTO MOpsAaKa Uas.
muddepeHINaNBHBIX  YpaBHEHHWH M CHCTEM  JIMHEHHBIX 2. OGBIKHOBEHHBIE TU(epeHIaTbHbIE YPaBHEHUS TectupoBanue —
nuddepeHInanbHbIX ypaBHEHUH c MOCTOSIHHBIMU BBICIINX TOPSAKOB M CUCTEMbI OOBIKHOBEHHBIX HEe3aBUCUMBIH
K03(h(GULKMEHTAMH; HCCIIEIOBaTh HA CXOAUMOCTb YHCIIOBBIC muddepeHnnanbHbIX YpaBHEHUI koHTpoab [JOKO
pSABI;, HAXOMUTh HMHTEPBAJBl CXOAMMOCTH CTENEHHBIX PAJOB; 3. Yucnossle psAAbI
pasmarate ¢QyHkmum B psin Teimopa u ®Dypbe; BBHIOIHITH 4. OyHKUMOHATIBHBIE PSIBI
NEHCTBUS C KOMIUIGKCHBIMH YHCIAMH H  (DYHKIIHSIMI; gﬁ(gzyl)l 5. Paner @ypre
muddepeHINpoBaTE 1 UHTETPUPOBATh (HYHKIMH KOMIUICKCHOTO 7. Psipl B KOMITIEKCHOH o0OnacTu
MepeMEHHOr0; pasiarath (GpyHKnuu B psan JlopaHa; MpUMEHSTh 8. Teopwsi BBIYETOB M €€ IPHIIOKCHUS
TCOPHIO BBIYETOB [UI HAXOXICHMS HHTETPATOB;, HAXOAUTH 9.Ilpeobpa3zoBanue Jlamnaca. OnepaioHHBINH METOA
M300pakeHNE 110 OPUTHHAITY W OPUTHUHAT 110 U300paskeHHUIO; penienust MU hepeHINaTbHBIX YpaBHEHUH
pemats 3amady Komm mia nuddepeHnnanbHbIX ypaBHEHHH H
CHCTEM C ITOMOIIBIO ONEPAIMOHHOTO HCYUCICHUS

P13 3HaeT 1. OGbIkHOBeHHBIE TU(epeHIaTbHble YPaBHEHUSI Kontponsnas pabora
kiaccudukanmo auddepeHInanbHbIX ypaBHEHUH, OCHOBHBIC MEPBOTO MOPAIKA Was.

MeToAB! pemneHus auddepeHInalIbHBIX YpaBHEHUI MEepBOro U 2. OObIKHOBEHHBIE TU(epeHIaTbHble YPaBHEHUSI TectupoBanue —
BBICILIMX TOPSAKOB U CHCTEM A PepeHIHaIbHbIX YPAaBHEHHI; BBICIIHX ITOPAIKOB U CHCTEMBI OOBIKHOBEHHBIX HE3aBUCHMBIH
OCHOBHBIC TOHSTHS TEOPUH HYHCJIOBBIX M (PYHKIMOHAIBHBIX muddepeHIraTbHBIX YpaBHEHUH koHTpOIHs [JOKO
psanoB; psnel  Teitmopa, Maknopena, @ypbe; MNOHATHS 3. Yucrnosbie psiibt
KOMIUIEKCHBIX 4YHCeJl, OCHOBHBIX (yHKuuii KommiekcHoro | YK(¥)-1 4. OYHKIMOHAIBHBIE PAITBI

OIIK (¥)-1 5. Pager @ypoe

MEepEeMEHHOT0O W WX CBOWCTBA;
GbyHKIHN
noHsTust pspa JlopaHa, OcoOBIX TOYEK, BBHIUYETOB; IOHSTHE

middepeHInpoBaHue |

HMHTETPUPOBAHUE KOMIUIEKCHOI'O ~ MEPEMEHHOT0;
npeoOpa3oBanust Jlammaca 1 ero OCHOBHBIE CBOHCTBA; OCHOBHBIE

MIPUIIOKCHUA ONICPAUOHHOTO NCYUCTICHUA

7. Pspl B KOMIUIEKCHOW 00JIACTH

8. Teopus BBIYETOB U €€ MPUTOKEHUSL
9.IIpeobpazoBanue Jlariaca. OmepamoHHbI METOT
penienus qudGepeHInaIbLHBIX YPaBHEHUH




3. IIkaja oueHuBaHUSA

[Topsaiox opraHu3aly OLIEHUBAaHUS PE3YJIbTATOB OOYUYEHHS B YHMBEPCUTETE PEIVIAMEHTUPYETCS OTIENIbHBIM JIOKAJBbHBIM HOPMATHBHBIM aKTOM —
«CucteMa OIIEHUBAHUS PE3y/IbTATOB 00yueHHs B TOMCKOM moyiMTexHu4YeckoM yHuBepcuteTe (CructeMa OlieHHBaHMsA)» (B JACHCTBYIONICH PEIaKIlnu).
Hcnonp3yercst 6aJIbHO-PEHTUHIOBAsI CHCTEMAa OLIEHUBAHUS pe3yIbTaToB 00yueHus. MiTorosas oreHka (TpaAuLMOHHAS U JIUTEPHAs) IO BUaM y4eOHOM
nestenbHoCTH (M3ydenue qucturiud, Y UPC, HUPC, kypcoBoe npoekTupoBaHue, MPAKTUKH ) ONIPEACIIIETCS CYMMOU 0aJIOB 10 pe3yJbTaTaM TEKYIIEro
KOHTPOJISI U IPOMEXYTOUHOH aTTecTaluu (UTOroBasi pedTUHIOBas olleHKa - MakcuMyM 100 6asioB).

PacnipeniesieHre  OCHOBHBIX M JIOIOJHUTEIBHBIX Oa/llIOB 3a OLIEHOYHBIE MEPOINPUATUS TEKYILEro KOHTPOJIS M INPOMEXKYTOYHOW aTTECTallUU
YCTaHABIUBAETCS KAJICHIaPHbIM PEUTHHI-IIJIAHOM JHUCLIUILIAHEIL.

PGKOMGHI[yeMaH mKajaa aj1sd OTACIAbHBIX OCHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICI'O KOHTPOJIA

% BBINOJHEHUS
3aaHuA

CooTBeTCcTBHE

TPAJAMLHOHHOI OlIeHKe

OnpenesieHue OLEHKH

90%+100% «OTIHIHO» OTnn4HOE MOHUMaHKE IIPeAMEeTa, BCECTOPOHHUE 3HAHHUS, OTJINYHbIC YMEHUS U BJIaJICHUE ONBITOM IIPAKTUYECKOM e TeIbHOCTH,
HEeo0XOAMMBIE Pe3yJIbTaThl 00YUCHHUs COPMHUPOBAHBI, MX KAYECTBO OLICHEHO KOJIMYECTBOM 0aJIOB, OJIM3KHM K MAKCUMAIBHOMY

70% - 89% «Xopomo» JlocTaTo4HO NOJNHOE IOHUMAaHUE MPEAMETa, XOPOIIUE 3HAHUS, YMEHHS M OTIBIT IPAKTUUECKOM NEeITeIbHOCTH, HEOOXOANMBIE PE3YJIbTaThI
00y4deHus ChOPMHUPOBAHbI, KAYECTBO HA OJHOTO U3 HUX HE OLICHEHO MHHUMAIIBHBIM KOJIMYECTBOM OAJLIOB

55% - 69% «Y IOBIL» [puemiieMoe MOHNUMaHUE PEIMETA, YIOBICTBOPUTEIIbHBIC 3HAHNUS, YMEHHS H ONBIT IPAKTHYSCKOM e TebHOCTH, HEOOXOAUMBIE PE3YJIbTAThI

O6y‘-IeHI/I$I C(bOpMI/IpOBaHBI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYCCTBOM 0amioB

0% - 54% «HeymoBi.» PesynbraTel 00y4eHus: He COOTBETCTBYIOT MHHUMAIIEHO JIOCTATOYHBIM TPEOOBAHISIM
P
[Tkana 1y OLIEHOYHBIX MEPONpUATHH U auddhepeHInpOBaHHOTO 3aUeTa / 3ayera
Crenenn
c¢()OPMHPOBAHHOCTH| CooTBercTBHE
Bann o OnpenesieHne OLeHKH
pe3yabTaToB TPaJULHOHHON OLlEHKe
o0y4yeHust
90% + 100% | 90+ 100 «OTINYHOY OTIMYHOE MOHUMaHKE TpeIMETa, BCECTOPOHHUE 3HAHMS, OTJIMYHBIC YMEHUS U BJIAJICHUE OIBITOM MPAKTHYECKOH AesSTeIbHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00ydeHUs CHOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJUYECTBOM 0AJUTOB, OJU3KIM K MAKCUMAIBHOMY
70% + 89% 70 + 89 «XOpOIII0» OCTAaTOYHO ITOJIHOE ITOHUMAaHUE MPEIMETA, XOPOIINE 3HAHHUS, YMEHHS U OITBIT IIPAKTUYECKOM AeATEIbHOCTH, HEOOXOIUMEbIE
Y )
pe3ynpTaTel 00yueHHs C(hOPMHUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OIIEHEHO MHHUMAIBHBIM KOJIMYECTBOM OAJUTOB
55% + 69% 55+69 «Y 1OBILY» [Tpuemnemoe NoHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIE 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AESTEIbHOCTH, HE00X0IMMbIe
pe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIIEHEHO MUHUMAIILHBIM KOJIMYECTBOM OAIIIIOB
55% +100% | 55+100 «3auTeHo» PesynbraThl 00y4eHHUs] COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heynosi.»/ PesynbraThl 00y4eHUs! HE COOTBETCTBYIOT MHHUMAJIBHO JI0CTaTOYHBIM TPEOOBaHUSIM
«He 3aureHo»




4. TlepeyeHb THUNOBBIX 3aIaHUI

Ouenoynble IIpuMepb! THIIOBBLIX KOHTPOJIbHBIX 3aJaHUI
MEPONpPUATHS
1. KonTposbHas Bapuant Ne 1 Kontpoabhast padora no reme «/{uddepenuuaibabie ypapHeHusi 1 —10 nopsiaka»
pabora . ..
1. OnpeneauTh THN U HAWTH 00IIME PellIeHUs] TAHHBIX YPABHEHMIA:

1.

w

(y + yIn x)dx— (x — xy)dy =0.

!

y +

2X

1+x

2x2

1+x

2 V=2

2

(xy2 +lz)dx+ (x2y —X—3)dy =0.

y

y

2. HaiiTn yacTHbIE pelleHus ypaBHEHMii:

4. xy'—y:xtg[yj, y() =1.
X

5.

1)

2)

1)

2)

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

KonTpoabHas padora o teme «/{uddepeHnuanbHbie ypaBHeHUs! BBICLIEr0 MOpsiAka U cucreMsl J1Y»

y!l: y,+X.
Y -2y +y="y.

X
yy"+(y)* =0.
y' -y =e+2x.

I) OnpeneauTts THII U HAWTH 00IIME PeLIeHHs JAHHBIX YPABHEHHUIA:

1) Pemuts 3apauy Komm:
yO=1y@®=1

y(0)=1 y'(0) =1.




OueHovHble
MEPONpPUSTHS

IIpuMepb! THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

dx

3) at y _
b O=tyO=1
dt '

YucjioBble H HKIHMOHAJIBbHBIC PAAbI

l. I/ICCJ'IGILOBaTI) Ha CXOOUMOCTD pAAbIL:
> 1 2 (n+1)? = ni(n+1)!

Ly 2y 3.y

Sn+l-cos?na’ aa(n+2)23" &I (2n)

45‘4(”_1 Jn, 55“7(_1)””4

n=1 3n+2 n=1 n5+5
. Haiiti HHTEpBas CXOAUMOCTH psizia, HCCIIEA0BATE PSIT HA KOHIAX HHTEpBAJIa:
(Oll)nXZn 0 32” (n+3)2

p yOUXT 5 58 (437

n=1 n n=1 (X + 5)”

M. Pasyioxkuts B psia Teiiopa, B OKPECTHOCTH TOYKHU Xo, pyHKu0 F(X):
1) y=Inx, x;=1 2) y:xz-sin5x, X =0

7 1
3 y=— " %=0, 4)y=-—— x=-L
1+ x-12x Ux
KonTpoabhas padora Ne3 no teme «DyHKIMHU KOMILIEKCHOTO IEPeMEHHOT 0»
BAPHUAHT Nel

. .35 . .

V. a) Haiitu Bce 3HayeHus KOpHs: 3/ — 2 . Pe3ynbTar BBIYMCIIEHHUI IPEICTABUTE B AlreOpandeckoi popme.
6) [pencrasuts B anre6pamaeckoii popme: (—1—i)*

V. a) Haiiti ko3 duLEEeHT pacTsHKeHUs U Yrojl MoBOpoTa B Touke Zy =1—1 mpu otoOpaxkeHnn o = z*

0) IIpoBepuths QPyHKIMIO HA AHATUTHYHOCTD: () = (Z*)2 7.




OueHovHble
MEPONpPUSTHS

IIpuMepb! THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

VI. Haiitn ananmurnyeckyro dynkiuoo  f(z) =U +1V 1o wusBectHoit  neiicrButensHoil yactn u 3Havenuto f(Z,):

U(x,y) =x>-3xy? f(i)=-i.

VIL. BbIUKCIIUTS UHTETPATT: IZZ Imzdz, rae L - orpesok npsivoit or touku z; =0, no Touku z, =1-2i.
L
dz .
VIII. BelunciauTs UHTErpat: J‘ﬁ ,rne L Z|Z - 2I| =1.
[ 2°(z-2i)

Konmponwvnan paboma Ne3 no meme «Komnnexcnvle paovt. Boruemaoi»
BAPHUAHT Nel
z
(z-1)(z% +22-3)

00 P 00 i n
2. Haiitu 1 HOCTPOUTH 00J1aCTh CXOAMMOCTH PSJIA: cos(in) + (z+i+1)
n=1(z+i+1)" nco(2n+i)(4+3i)"

B psan Jlopana ¢ ueHTpoM B ZO =1s KOJIbIE | z-1 |> 4

1. Paznoxuts QyHKIHIO f ( z ) =

3. Borumcnuth cieayromne HHTErpabl:
A) szZ . B) [ ep(l/2)+1 . () OJO c0s zxdx
224 €" +€ =2 z o X2 +4X+5

Koutpoabnas padora Ne3 mo teMe «OnepannoHHoe HCUHUCTIEHUE.»
BAPUAHT Nel

1. Peumts nuddepenmmansroe ypapaenne X' +3X = €2 ecim X(O) =0.

2. C nomo1nkto Gpopmyiel JlroaMernns HaATH pereHne ypaBHEHUsI
X"=arctgt,

YIOBIIETBOPSIOIIEE HAYAILHBIM YCIOBHSAM X(O) =X (0) =0.




OueHounbie IIpuMepb! THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

MepPONpPHATHS
3 p L[ XAy +2x =4t +1,
. CIIUTH CUCTEMY YPAaBHCHUU . 3 , X(O) _ y(O) -0
yHx—y=—t
2
NJI3. Ilpumep BapuaHTa MHAMBUAYAILHbBIX 3aJIaHUN.

Jlupdeperunanthele YpagHeHUA W cHETeMbI

1. HaiiTu ofiume pelueHns ypaBHeHHH NepBoro Nopaika
;Y 1
)y-2= .
)y r  sin(y/z)
2) y +ycosz = cos .
3) ¥ +y==zy.
—x” { d..
.»1) ﬂ + _‘[9
T cos®y i
5) (32® + 6zy?) dr + (627y + 4y*) dy = 0.
6) 24y’ +dy—2)y =L

= 0.

2. HaiiTu yacTHEle pelieHud ypaBHeHuI

1) Vif+ Lde = 2y dy, y(l)=10.
2) (2 —y)de 4+ (x+y)dy =0, y(l)=1
3) oy — 2y = 2%, y(l)=10.
4) Yoy =(14z)e o y(0) =L

3. HailTu peienus ypasHesui BHCILETD HOPEIKA

Bl 1 Gy gl ol ‘s’[“] = “‘
1) 2oy =y" - L. Ny =ye, SO =1
3y cos’z = 1. 4) " +y = cosz.
2+ cosz 1
Sl 4y = 3 o 49y 2t
Jy' +y e 6)y +2 +y=uze =
TNy +2 +y = (122 = 10) ™. 8) y" — 3y = Zsin 3z — cos Iz

0) 4" — dy" 45y’ — 2y = (16— 122)e*. 10) g™ + 3" + 2 =1 — 2%
1) 22 " 42y +y =0, 12) 2% 4" — 6y = 12Inz.

13) # 422 + 5z = —8e ™" sin2t, r(0) =2, z(0) = 6.
) & -6z 4+ 25z = 9sindt — 24 cos di, (0} =2, #(0)=-2
4. HaiiTy pewenus nuHelHELX cHcTeM

) = —8r+4y ) [ &=6z+5y 2(0) =0
g=3x-dy |g=-c+2¢ " 3(0)=L

) @ =50—y . | &=6z+ay+2
Tle=2et+y | g=—a+1ly-1"




OueHovHble
MEPONpPUSTHS

IIpuMepb! THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

YucjaoBble (l)VHKIII/IOHa.TILHBIe PHAbI
1. I/ICCJ'IGI[OBaTb Ha CXOOAUMOCTD 3HAKOIIOJIOXUTCIIbHBIC PAAbI:

® (2n-1)? © 3

1 —_ t5
) 51(5n2+1)-\/ﬁ ) nglg J2n+7
2 (n)? 2 (n—ljn 1
3) YL 4 — =
) ngl 2" ) ngl n 5"
2. ccrienoBath Ha CXOAMMOCTh 3HAKOYCPEAYIONTUECS PSIIIBI:
© 3n-2 © 5n2 +3n—1
1) > (-" 2) () ————
ngl 2n ngl 3 +4
26" (n%-1)

9 SO g S 3)
n=1 - n=1 n

1. Hamrum MHTEepBaJiIbl CXOOVMMOCTNM CTEIIEHHEIX PAIO0B:

5 ¥h+2
n=1

(x—8)" 2) i(—l)”nZZ” X"

n
n+1 n=1

4. Paznoxuts B pan Teitnopa o crenensam (X — XO) byHKIMHU:

1) y:%, Xg = —2 2) y=(1+x)e ¥, x;=0
X*+4xX+7
arctgx3 3
3) y= 0 Xo =0, 4) y=In(x+2)" x5=1
X

5. Vcnionb3ys pa3noKeHue MOIbIHTeTPaTbHON (DYHKIIUU B CTETICHHOM Psifl, BRBIYUCIUTD MHTETPAJIBI C TOYHOCTHIO HE
meHee 0,01:




OueHovHble
MEPONpPUSTHS

IIpuMepb! THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

1/8 1

1 | 1—x3 dx 2) [sin x3 dx
0 0

KommiekcHbIe yncia H QYHKIIHA

1. lanbl uncna Zq = —2\/§+ 2i, 7, =2-6.

BrIToTHUTE IEUCTBUS B anredpandeckoit popme:
4
1) 3z, +52,, 2) 717, 3) —.
3
2. laubl uncna 7 = 3\/§+3i, Z, =-1+4i, 23=2-4i.

[TocTpouTh 4ymCIia Ha KOMILIEKCHOM IIOCKOCTH U MIEPEBECTH B TPUTOHOMETPUICCKYIO H MTOKa3aTeIbHYI0 (DOpMY 3aIncH.
BBINOJIHUTE yKa3aHHBIC JEHCTBUS B IOKa3aTeJIbHOW (opMe, pe3ysibTaThl MPEACTaBUTh B aireOpanyueckoi W B
nokKazaTesibHoOU opme.

Zr-Z
) ()" 2§ 3 22
2 3
3. Hanbi uncna Zy = —1—1, z, =2+3i.

BorurcnuTh 3Ha4eHUS] PYHKIIMA:

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

Pe3ynbrathl mpencTaBuTh B anredpandeckoit popme.
4. OnpenenuTh U MOCTPOUTH HA KOMIUIEKCHOH TIIOCKOCTH CEMECTBA TUHUH, 3a/IaHHBIX YPaBHEHUSMU:

C :
1) |Z|:ar—gz’ 2) |z|=Csin(arg z).

5. Haiitu Moaynb U apryMeHT npou3BoHoi ¢pynkuun W = f (Z) B TOYKE Z = Zy:

f(z)=(1+4i)e™  z5=1+i
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6. BBIYHCIUTD HHTETPAJIBL:

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

2) I (Rez+1Imz)dz, 2oe L:ompesox [0,1+ 2i].
(L)
7. BBIUHCIUTD, UCIIOJIB3Y MHTETpalbHy0 hopmyny Koru:
1) |z|=0,5;

2% -7
m—dz, 20e L:12) |z+1|=1;
22(z+1)2
(L) 3) |z|=2

OnepanyoHHbIN METO
1. Haiitn n3o0pakeHus cienyronmx QyHKIAN:

edl _ ebt
1) f(t)=cos. 2 TO=—
2. Haiiti opuruHans! GyHKIWH 110 331aHHBIM H300paXKCHUSIM:
1 p2
DFEP=—F— ) F(P) =
(P+1)*(p+3) (p*+4)(p? +9)
3. Haiitu perenue 3amaun Komm onepanuoHHBIM METOI0M:
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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4. PemmuTh ypaBHEHHUS, UCTIONB3Ys hopmyiy J{roamens:

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

5. Haiitu perienue cucteM onepalioOHHbIM METOJOM:

1 X'=6x+2y x(0)=-1, 5 X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1
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MEPONpPUSTHS
TectupoBanue | Bompocsr:
— He3aBUcUMBIH | 1. JlaHbI KOMIUIEKCHBIE YHCIIA
KOHTPOJIb 2=1+2iu z,=3i
I[IOKO (PT5wu - =
PT6) (31€ech Z, M Z, - KOMIUIEKCHO CONPSKEHHBIC YHCIIA)

YcTaHOBUTE COOTBETCTBUE
NENCTBUE HAJl YUCIIAMMU:

1. 2z,+3z,
Z

H
l;llNN

N
iy

2
L2
Zl
(z.)°
pe3yJIbTaT ACHUCTBUS HAJl YUCIAMHU
3i—6
4i-3
2-5i
—6-3i
6+3i

o &~ b
(6]
N

gk whE

2. JIaHBI KOMIUTEKCHBIE YUCITa
iz
— 4
z,=2¢
57

z,=7e ¢

a) ['maBHO€ 3Ha4YEHWE apryMeHTa Npou3BeeHust Zq * Zyp PaBHO

z
0) [MaBHOE 3HAaUEHWE apryMEHTa OTHOLIEHHS — PABHO
Z2
(OTBeTHI 1aTh B rpagycax)
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3.YCTaHOBI/ITe COOTBECTCTBHUC
DyHKIMSA

1. 2exp 1+i%j

2. 2exp 1+i2?”]

3. 2ex 1—i£j
P 6

4. 2exp 1+i£)
3

oA W e

3HauYeHHE QYHKIINU

. e(l++3-0)

e(i—+/3)
e(v/3-i-1)
e(~/3-)

4.

Haiitn k0o uumenT pacTskeHus u yros noopora B touke Zg = |

npu orobpaxenun | (Z) = Z4 +1Inz

HpH BBOAC SHa"CHHA k 3HA4YCHUA KOpHCfI KBaAPATHBIX OKPYTJIATH 00

JCCATBIX.
3HaueHus yrjia moBoOpoTa BBOAWTH B Ipagycax

Bsectu nBa uncia

k:
a =

5.

BLIYHCTIMTL UHTETPAl J (Rez+JImz)dz (L)-

(L) npsiMas JIMHUSA,
, TIC

z,=0
COIHMHAIOIIAasA TOYKH n

z,=1+2i

OTBeT NONYy4YHTh B BUIE KOMILIEKCHOro unciaa X + 1Y

Beectu nBa uncna

X =

y:
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JpoOHble 3HaUeHUS! BBOJUTH B BUJIE HECOKPATHUMOM Ipodu
4/9,-712

6.

Beruucnuth uHTErpal, ucnoissys gopmyny Komn 1. —xl2
dz 2. -1
if > 3. xl2
z+2il=2 2 +4 4. —7il2
' 5. -1/2
KoHTyp 00X0AUTCS B OJIOKUTEJIbHOM HalpPaBJICHUH.
7.
Bribepure Bce QyHKIHH, KOTOPBIE MOTYT Int
CIIy’)KUTb OpUTMHAJIAMU A. T
B. t°+5¢*
C. arctgt
cost
D. —
t
E. ctgt
2
t
F.o—
e
8.
VY cTaHOBHUTE COOTBETCTBUE OPUTHHANIOB U 1. 4p
300 i F(p) = Tz
pakeHUI p+3 p2+4
— 2 8
A f(t)=2e 3t 4 4cos2t 2 F(p):ﬁ+ 7 4
B. f(t)=3e™ +4sin 2t 3. -t _ 4P
=— 7
c. f(t)=2e" +4sh2t =S po-4
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D. f(t)=4e™ —4ch2t

4. 3 . 8

F(p)= +
2 p-3 p’+4

9.

Br16epuTe ycIioBHO CXOMAIIUNACS PsII, HCTIONB3Ys pu3Hak JIeiOHuIa

10.

Paznoxurs pyHkuio f(x)=

1 1.
1+x)(x-2)

B psa MakiopeHa.

11.

WnTepsan (1;3) sBIsSeTCS HHTEPBATIOM CXOIMMOCTHU PSIIOB
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4. > (x+1)"
n=1
12.YcranoBute COOTBETCTBHE (PYHKIHS CYIIECTBEHHO 0CO0As TOUKa
e’ -
- =30
Z e —
@ 7*(1-z)?
(1+ z)
In| =— 0
z 7=
f(2)=——=%
@ 7*(z+4i)
. (z+1+4i —_Aj
f(z) =sm[—_j z=-4i
Z+4
1
t(2)= e z=i; z=1; z=4i; z=-i
(2 +1D)(z-1)
13.
1 = i
@ynxpro W = — pasiiouiy B OKPECTHOCTH TOYKH Zo = —i B CTEIICHHOM PsJT a=__ 1
ar= _—i_
= 1

a, +a,(z+i)+a,(z+i) +a,(z+i)* +...
Ykaxkure Ko3Q)UIMEHTHI pa3IoKeHus ao; a1; d2; as
(npoOHbIe OTBETHI BBOIUTE OOBIKHOBEHHON HECOKPATHMOI IPpO0ObI0 €3 MpoOesioB, eciiv KO3 PUIMEeHT

MHHUMBIH, | — MEPBbIA MHOKHUTEIIb)

14.

2( _ t
16.Pemmts 3amauy Koty onepannoHHbiv X(t) = = (e 3t 1)_ U3
METOJ0M OTBeT: 9 3
X'+3x'=e™, x(0)=0, x'(0)=-1

15.
Bri6epute cxomsimmiics psii, UCTIONB3Ys MPU3HAK CPABHEHUSI 1. 1

M8

>
Il

N
>
+
N
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2.

3.

4.

sy
nzl%-\/n+2

& 1
n=1(n“+3)-V/n+2
1

n=13n+5

16.113 ypaBuenuii BBICIIEr0 HOPSAKA BEHIOPATh ypABHEHHUS, TOMYCKAIONIHME TOHMKEHHE ITOPSIKA C TOMOIIBIO 3aMEHbI

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

- y"+1_2y(y')2 =0

2. 2yy"-2yy'Iny=(y’’

3. yr2y+y=e”

4. y"sin*x=sin2x

5. 1

yT+2sy= sin®5x

17. Yacrnoe pemienue Y * HEOJIHOPOJIHOTO JIMHEHHOTO
ypaBHEHUS
y'-3y'+2y = x-e*
HNMECT BUJL

0w e

y*=(Ax+B)-eX - x?
y*=(Ax+B)-e* - x

y* = (A + B)-e2* - x?
y* = Ax-e*
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DK3aMeH

IIpuMepsl 3anaHuil Ha SK3aMEH

IK3aMeHAMOHHEIN Omier 1

Cemectp 3
Crenennsle psaabl. Teopema Abens.HaxoxneHne nHTepBaga CX0AUMOCTH CTENIEHHOTO psija.
ITpeoOpa3zoBanue Jlannaca. Opurunans! 1 n300pakeHust. OCHOBHbIE CBOWCTBA ONEPALMIOHHOTO METO/1a

Pemmmts 3amauy Komm y'— y = 4X4 ’ y(1) =1
X
Pewmuts ypaBHeHue (L+Xx°)y"+y'=0

HccnenoBaTh Ha CXOJUMOCTD YUCIIOBOHU Psijt i (-1)" 1 '
s (2n+5)In(2n +5)

0 n
Onpenenutb HHTEPBAJ CXOAUMOCTH (PYHKIIMOHAIBHOIO psijia Z(_l)” 97
n n
n=1 5 . (X - 2)

Pasnoxuts B pan Jlopana pyrkmmo  f(z) = (z—3)%e™” 10 cTemensy 2

Boruucmuts  In(—/3 +i)?

Haiitn koo duument pactsokenus miockoctn Z = X+1y B Touke Z, =2i—3 mpm orobpakeHnn
f(2) = (7i+2)In(22)

2z+3i

iz+4

Haiiti yron nosopora rockoct Z = X+ 1Yy B 1ouke Zy =1 npu oroGpaxenun f(z) =

N306pa3zuth 001aCcTh, 3a/JaHHYI0 HEPABEHCTBAMU
|z—-1<3, |z+1]>1, 5z/6<argz<5x/4.

iz

€
10. BwraucauTh HHTETPAT [ﬁ —— 0z

3
|2+2]=L5 (z+7)
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11. Haiiti nzobpaxkenue st GyHKIHN f(t)=t-ch3t-sin2t

TeopeTnyeckre BOOPOCH! JJIs MOATOTOBKHU K AK3aMEHY

JAuddepeHnnabHble YPABHEHHA U CHCTEMbI

Kakne oOpikHOBeHHBIE AuddhepeHraIbHbIe YpaBHEHHs IEPBOTO MOPAIKA HA3bIBAIOTCS YPAaBHEHUSIMH C Pa3leIEHHBIMU U C
pazaensaomumucs nepeMeHHsIMu? Kak oHM pematorcs?
Kakue o0bikHOBeHHBIE Tu(depeHnnanpHble ypaBHEHNS IEPBOr0 MOPAIKa HAa3bIBAIOTCS OAHOpoaHbIMI? Kak oHu pematoTcs?
Kakue oOpikHOBeHHBIE O depeHnnanbHble YpaBHEHHsI IIEPBOT0O MOPsIIKa Ha3bIBAIOTCS TMHEHHBIMU? [lepeuncnure MeToap
pemeHus
Kak pemaercsa ypasuenue bepuynnu?
Kakune oObikHOBEeHHBIE audQepeHInanbHble ypaBHEHUS TEPBOTO IOPSAKA HA3bIBAIOTCS YPAaBHEHUSMU B IIOJHBIX
muddepennmnanax? Kak onu pemarorcs?
Uro Takoe 3amada Komm pyis oOBIKHOBEHHBIX Au(epeHIHaNbHBIX ypaBHEHUH BbicMX mopsnkoB? Korama ona mmeer
€IMHCTBEHHOE pelicHue?
[lepeunicnure OCHOBHbBIE THIIBI OOBIKHOBEHHBIX AH((epeHInanbHbIX YpPaBHEHMH BBICIIMX IOPSIKOB, IOIMYCKAFOLINX
MOHM)KEHUE MOPS/IKA.
Haiite onpenenenue TuHEHHOro TuddepeHInalIbHbIEe YpaBHEHUS N - IO nopsaka. Ilepeuncnure OCHOBHBIE CBOWCTBA YaCTHBIX
pelIeHnd OJHOPOIHOTO YPAaBHEHHUS.
CdhopmynupyiiTe TeOpeMbl 0 BpOHCKHAHE.
Cdhopmynupyiite TeOpeMy 0 CTPYKTYpe 0OIIEro peiieHus] HEOAHOPOAHOI0 JINHEHHOTO AuddepeHIanbHbie YpaBHeHHS
B uem coctour meron Jlarpamka OTBICKAHUSI YacTHOTO peEIICHHS HEOIHOPOAHOTO JIMHEHHOro auddepeHInanbHbie
ypaBHEHUs?
Cxema moctpoeHusi (pyHIaMEHTAJbHOH CHCTEMBl PELICHWI OJHOPOAHOro JTMHEHHOro auddepeHuuansHple ypaBHEHUs C
MTOCTOSTHHBIMU K03 purmeHTamMmu
[lepeuncnure MeTOABI OTHICKAHMS YACTHBIX PELICHWH HEOJHOPOAHOTO JIMHEWHOro aud¢epeHIHanbHble YPaBHEHHS C
MOCTOSIHHBIMHU KO3 QHUIUEHTAMH
Jaiite onpe/eneHre HOPMAITLHON CUCTEMBI OOBIKHOBEHHBIX MU(epeHIInaNBHBIX YpaBHEHHI n-ro mopsiaka. Chopmynupyiite
3agauy Ko 1 Takoil cuCTeMBI.

Wznoxxute METOABI MCKIIOUEHHUS W XapaKTEPUCTHUECKOTO ypPAaBHEHHS OTHICKAHHUS OOIIETO pemIeHUs] CHCTEMBI

JIMHEHHBIX OTHOPOAHBIX YPAaBHEHUH C MOCTOSIHHBIMH K03 prmeHTamu.

YucsioBble U pyHKINOHAIBHBIE psifibl. Psiabl @yphbe
[onsiTre 4KMCa0BOrO psijia, ero cyMMbl. He00X0MMBIH MPU3HAK CXOAMMOCTH.
CBOMCTBA CXOISIIIIUXCS PSIIOB.
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CpaBHUTENBHBIN PU3HAK CXOJMMOCTH 3HAKOIIOIOKUATENBHBIX PSIOB. DTaJIOHHBIC PSIIBI.

[Ipusnak /l'amamOepa. Jjig KakuX BUAOB YUCIIOBEIX PSAIOB OH 3 (HEeKTUBEH?

Panukanererit npu3aak Kommm. [{ins kakuxX BUIOB YHUCIOBBIX PSIOB OH MPUMEHSIETCS?

WnTerpanprsiii mpusHak Komm-MakiopeHa. B kakux cirydasx ero ciemyer IpUMEHSTh?

[Tpu3nak JleitOHMIIA CXOOMMOCTH 3HAKOYepeAyrommxcs psaoB. Kak mpoBoanTCS OIeHKa CyMMBI W OCTaTKa Takoro psma?
[TonsiTre abCOMOTHOM U YCTIOBHOM CXOIUMOCTH.

[lonsTne (QyHKIMOHANBHOTO psima W O0JNACTH ero cxoAuMocTu. PaBHomepHas u abcomiroTHast cxomumoctb? CBoiicTBa
PaBHOMEPHO M a0COJIIOTHO CXOSIIUXCS PAAOB.

[onstue crenennoro psaa. Teopema Abers.

WnTepBan u paguyc cXOAUMOCTH cTeNeHHOro psiaa. CnocoObl HAX0XKIEHHS HHTEPBAJIOB CXOIUMOCTH.

Psner Tetinopa u MaknopeHa Juist faHHoM QyHKIKU. Y CIIOBUS pa3iiokeHus QyHkiuu B psaj Teimopa. Cxema mocTpoeHus psiaa
Tetinopa (Maknopena).

Psamer MaknopeHa [Uisi HEKOTOPBIX JIIEMEHTAPHBIX (QYHKIWHA, WHTEPBAIBI MX CXOAMNMOCTH. VICIONB30BaHWE TOTOBBIX
Pa3TOXKEHU I TIOMyUYeHHsI pa3iokeHus B psii MakimopeHa 6onee CloXHbIX (yHKIwA. [[puMeHeHre CTeNeHHbIX PsIIOB B
MPHUOIKEHHBIX BHIYHCICHHSX.

[Monsitue TpuronomeTpudeckoro psaa. opmynsl Oypbe 11 HaxokACHUS KOIQGUIIMEHTOB psaa (QyHKIUS IEpUOaUYSCcKas
W 3a/aHHas Ha wHTepBane [—7T; 7] ).

Teopema [Iupuxie o0 ycioBusx paznoxkeHus GyHKnuu B psn Oypee.
Dopmynel Dypbe TSt YETHBIX U HEYSTHBIX (DYHKIIHH.
Dopmynsl Dypbe TS citydasi pa3inokeHus QyHKINHU, 3aJaHHOW B IPOU3BOJILHOM HHTEpBaJe [—|; |] .

Paznoxenue B psin @ypre HENepuOaMUECKIX QYHKITHH.

KoMmmiexkcHbie ynucaa u pynkuuu. Teopusi BbI4eToB
IToHsATHE KOMIUJIEKCHOTO YKCJIa, €ro ACHCTBUTEIbHON 1 MHUMOMW YaCTH.
Anrebpandeckast popma 3ammucu KOMIUIEKCHOTO urciia. Kakve KOMIUIEKCHBIE YKCiia Ha3bIBAOTCS PaBHBIMHU, KOMILJICKCHO -
COTIPSDKCHHBIMU ?
Apudmernueckue IeHCTBHS HaJl KOMIICKCHBIMHU YHCIaMHU, 3aITUCAHHBIME B ajire0pandeckoit popme.
I'eomerpudeckoe mpencTapaeHne KOMITIEKCHOTO YMCia, KOMIUIEKCHAS ITIOCKOCTh. MOYJh U apTyMEHT KOMIUIEKCHOTO YHCIIA.
TpuHOHOMETpHUYECKas M TIOKa3aTejbHas (opma 3amucH KOMIUIEKCHBIX uwmcen. Ilepexoa u3 omHOM (GOpMBI 3alncH
KOMIUIEKCHOTO YMCJIa K IPYTOM.
Bo3Benenue B cTeneHb U U3BJIEUECHUE KOPHS U3 KOMIUIEKCHOro uncia. ®opmynst Myaspa.
[NonsiTre (hyHKIMHE KOMIUIEKCHOTO TIepeMeHHOTO0. [Ipenen u HenpepbhlBHOCTD (DYHKITHH.
[lokazarenbHas, JorapuMuuecKas, TPUrOHOMETPUYECKUE, THUIIEPOOIMYECKUue U 00paTHBIE TPUTOHOMETpUYECKre (DYHKITUN
KOMILIEKCHOT'O IEPEMEHHOT0.
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HuddepentmpoBanne GpyHKINN KOMITIEKCHOTO TiepeMeHHoro. Y ciosust Komm-Pumana.

ComnpspxkeHHBIE TApMOHUYECKHE (DyHKITHH.

[lonstne aHanuTHYecKOW (YHKIIMM KOMIUIEKCHOTO TepeMEeHHOTo B obmacti. HeoOxomumble W JOCTATOYHBIE YCIOBHSA
AHATMTUIHOCTH.

I'eomeTprdeckuit CMbICT MOAYJIS M apTyMEHTa MPOU3BOIHON (DYHKITUH KOMITIEKCHOTO TIEPEMEHHOTO.

[lonsTre wHTETpana OT GYyHKINH KOMIUIEKCHOTO ITEPEMEHHOTO U €r0 OCHOBHEIE CBOMCTBA. BrIuncienre nHTerpaios.
Wnterpanphas reopema Komm. UaTterpansuas popmyna Komm u ee crneactBusl.

YucnoBwie q)yHKHI/IOHaJ'H:HLIC pAAbI C KOMIUICKCHBIMU YJICHAMMU.

Crenennbie psaasl. Teopema Adens. Psn Tetinopa. Teopema o pasioxkeHun aHATUTHUECKON QyHKkimu B psn Tetinopa.

Psnpr Jlopana, onpenenenue. Teopema JlopaHa o pa3iioKeHHM aHATUTHYECKOH (YHKUMM B Konble B pan. llonsrtue
AQHAJIMTUYECKOTO MPOIOIKEHUSL.

Oco0ble TOUKH U UX Kiaccupukanys. BerueT QyHKIMH B U30JIMPOBaHHOM 0000 Touke. DOPMYITBI U151 BEIYUCIICHHS BHIYETOB.
OcHoBHAas TeOpeMa O BBIYETAX.

HpI/IMCHCHI/Ie BbIYCTOB K BBIYHCIICHHUIO OHpCILeJIéHHI)IX HWHTCTpaioB

OnepaunoHHbIH MeTO/
Haiite ompenenenune mnpeoOpasoBanms Jlarumaca. Kakas QyHKOHS MOXET CIyXUTh OpuUrnHanmoMmM? UYUTto Ha3bIBaeTCs
n3obpaxkenneM pyHkuuu no Jlammnaccy?
3anummte TabauIly n300paXkeHHi HanboJIee YacTo UCIOIb3YEMbIX DIIEMEHTAPHBIX (DYHKIIHH.
ChopmynupyiiTe U 3aNUIINTE CBOWCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTCs I HAaXOXKIACHUST N300paKeHHsI 10 OPUTHHAITY
1 Ha00opoT?
CdhopmynupyiiTe u 3anummrte cBoiicTBa an¢¢epeHIrpoBaHus M300paxkeHHuss U opuruHana. Kak oHM MCHONB3yrOTCS AJIS
HaXOKACHUS M300pakeHHsI IO OPUTHHAIY U HAa000poT?
ChopmynupyiiTe W 3amuIIdTe CBOMCTBA HMHTETPUPOBAHMS H300paXKeHUs W opuruHana. Kak oHM HCHONB3yroTCs IS
HaXOKACHUS M300pakeHHsI IO OPUTHHAIY U HAa000poT?
ChopmynupyiiTe 1 3aUIIUTE CBOWCTBA 3aa3/IbIBaHUs U cMelleHus. Kak oHM UCTIONB3YIOTCS I HAXOXKISHHS M300pakeHUs
MO0 OPUTHHAITY ¥ HA000POT?
Haiite nmonarue cBepTku GyHkuii. Kak 3anuceiBaeTcs nzodpaxenne cBepTku? Kak MOXKHO MCTIONB30BaTh (HOPMYITTy CBEPTKH
JUTS. HAXOXKJIEHUST U300payKEHUS 110 OPUTHHAITY B Ha000poT?
Wznoxure cxeMy HaXOXKACHUS YACTHOTO PEIICHUs TMHEHHBIX A (hepeHIaIbHbIX YPaBHEHHN ONEPAlIOHHBIM METOAOM.
Uznoxure cxeMy HaxOXICHUS YaCTHOTO PELICHUSI CHUCTEM JIMHEHHBIX IuddepeHuranbHbIX YpaBHEHUN ONepanmOHHBIM
METOJIOM.
3anumute 1 nosgcuute Gpopmyny lroamers.

[Monstue Gynxumii Xapucaiina (1 -oyukius) u Jlupaka (O -pymxmms).




OueHovHble
MEPONpPUSTHS

IIpuMepb! THIOBBLIX KOHTPOJIbHBIX 3aiaHUI

4. MeToau4ecKue yKa3aHus 1o Npoueaype oeHnBaHusi

OueHOYHbIe MEpPONpPUATHS

Hpouenypa NPOBEICHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0IMMbIe MeTOIMYECKHe YKazaHusi

1.

KonTponbnas pabota

B cemectpe CTyaeHTB BBIOJHAIOT S5 KOHTPOJBHBIX paboT, coJepiKaHHUE KOTOPBIX OXBAaTHIBAET BCE pPa3JIelbl
aucuuIuiuHbL. KaxkioMy cTyneHTy BbliaeTcs cBoi BapuaHT. KOHTpoIbHBIE pabOThI IPOBOASATCS B YaChl IPAKTHUECKUX
3aHATHHA. 3a KaXIyI0 KOHTPOJIbBHYIO paO0Ty MaKCUMAJIbHBIM Oa onpenensercss B COOTBETCTBUE C PEUTHHI-TIIIAHOM
JUCTIUITIINHEI.

Kputepun onenku 3axanus:
Baniel 32 KOHTPOJIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHUMaJILHOTO Oalja, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI- IUIAHOM, Ha JIOJIIO BEPHO BBIIIOJHEHHBIX 3aJaHHH.

N3

B cemecTpe cTynenTsI BRIMONHSIOT 5 WM /I3 mo BceM pazpenamM mporpaMmbl JUCITUTUIMHBL. Y KaXKIOTO CTYJCHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/ICHTa B CIIMCOYHOM COCTAaBE
CPYIIIIBL.

W13 pa3meliieHsl B 3JIEKTPOHHOM KypCe MO JUCIUIUIMHE.

Perenue kaxxaoro 3ajanus J0/DKHO ObITh TOIPOOHBIM, C BKIIOUCHHEM ITPOMEKYTOUHBIX PAaCU€TOB, PACCYKIACHHMIA,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BaHHBIX METOJOB U (hopmyil. 3aJaHNE BBICBUTAETCS OTACIBHBIM (aiiiom,
ykasbiBaetcss @O, rpynma.

Kputepun onennBanus
3amaHne cuuTaeTCd 3a4TEHHBIM, €CJIH BHITIOTHEHO 00JIee TOJOBUHBI 3aJaHHH
Ecnu 3ananue He 3a4TeHo, paboTa BO3BpaIIaeTCsl CTYACHTY Ha JOPa0OTKYy.




OueHno4yHble MEPONPUATHS

IIpoueaypa npoBeeHUsI OLEHOYHOT0 MEPONPHATHS U HEOOX0IMMbIe METOIMYECKHE YKA3aHUS

CTYHGHTI)I MOT'YT UCIIPABJIATL HCBCPHO PCHICHHBIC 3a/laHWA U CAaBaTh HAa MMOBTOPHYIO ITPOBCPKY. Hpenoz[aBaTenL
MOKET YYCCTb MCIPABJICHHUSA U I[06aBI/ITI) OaslIBl K NpCAbLAYIIIUM.

TectupoBaHue — HE3ABUCUMBII
koHTpoJb [JOKO

B cemectpe cTyaeHTsI MpoxoaaT aBa pyoekHbix TectupoBanus (PTS u PT6) Bo BpeMs KoH(epeHII-HEAeT! B CEpeIuHe
Y KOHIIE TEKYIIEeTo CeMECTpa COTJIACHO pacmucaHuio. Pybexnoe tectupoBanue (PT) mpoBoauTcs B KOMIBIOTEPHOM
¢dopme B on-line pexume. IlpomomxurensHOCTh TecTUpoBaHus — 90 MuHyT Oe3 mepepsiBa. OTCU€T BpeMeHH
Ha4yMHAeTCs ¢ MOMEHTa BXojAa cTyaeHTa B TecT. MHCTpykTax, NMpenlecTBYIOIMA TECTUPOBAHUIO, HE BXOJIUT B
ykazanHoe BpeMsi. CTYZIeHT MOKET 3aKOHUNTH BBITTOMHEHHE TecTa 0 NCTeUeHNs OTBEIEHHOTO BPEMEHH.

PT naneneHo Ha HE3aBUCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHM, YMEHHH M BJIaJCHUHN, MOMYyYEHHBIX CTYACHTAMH 32
OTIpeIeIICHHBIN MTPOMEXYTOK 00yUYCHHSI.

Kaxnpiit BapuanT Onsera MOAENUpPYETCS KOMIBIOTEPOM TI0 3alaHHBIM pasfeliaM XUMuH U cofepxuT 20 3amaHuil.
CryneHTsl BHOCAT OTBETHI B KOMIIBIOTEP, HO BCE PEIIEHUS W TOSCHEHHs MpoBOIAT Ha Oymare. [lo okoHwanmm
TECTUPOBAHUS IIPEIIOIABATEIIIO BBIIACTCS MAaTPHUIAa OTBETOB U CyMMAapHbBIN peHTHHT 3a TecT. O0CYKIeHUE Pe3yJIbTaTOB
TECTUPOBAHUA ITPOBOJUTCA HA KOHCYJIbTallUU.

KpuTepun oneHKH 0JHOTO 3aJaHUS:

® 33 KaXJ0€ MPaBUIBHO BHIMOJHEHHOE 33aHNE BBICTABIACTCS | TeCTOBBIN Oai;

® 33 HETPaBWJIHHO BBHIMOJHEHHOE HIIM HEBBIIOJHEHHOE 3a/iaHKe BeicTaBisieTcs () 6asos;

e JUIA 33JaHUi ¢ BRIOOPOM HECKOJBKMX MPAaBUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
[IOCJIEZI0BATENIbHOCTH MIPETYCMOTPEHO YACTUYHOE OlIEHUBAHHE.

MakcruManbHBIN CyMMapHBINA TECTOBBIN 0ant 3a kaxaoe PT cocrasisier 15 6amos.

3a 2 memenmu g0 PT CTyaeHTBI MOTYT O3HAaKOMHUTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWieTa, KOTOpBIi
pacnojaraeTcs Ha caiTe http://exam.tpu.ru B pazaeine « MeponpHusITHs», U MOXKET ObITh BBITIOJIHEH KaXKIbIM CTYJACHTOM
HEOIpPaHMYEHHOE YHCIIO pa3.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedeHuss mecmupogaHusi NO YBANICUMENbHOU NpuduHe,
npeodyCMOmpera 803MONCHOCHb THECMUPOBAHUSL 8 Pe3ePEHbLIL 0eHb, KOMOPBIlL HAZHAYAEMC s CpA3y NOCae KOHGepeHy-
Heoenu.

Ilpu pesynomame pybesicHoco mecmupoganus 6 6ANN08 U Menee, 00YUAOWUMCS NPeOOCMAaBNAemcs: 6 nepuoo
meKyujeli nPOMe*CYMOUHOU ammecmayull 603MOHCHOCMb noemopro npotimu PT 6 pezepaubiii 0enb, coenacosantbiii
bropo pacnucanuii TITY.

JuddepenurpoBaHHbIi 3a4eT

JuddepeHpoBaHHbIN 3a4€T OCYLIECTBISETCS B COOTBETCTBUM ¢ [loy0keHneM 0 mpoBeIeHUH TEKYIIETo
KOHTPOJIS U TpoMexyTouHol arrectanuu TIIY (kak opraHu3oBaHHas poleypa He IPOBOIUTCS).
Wroroslii 6a onpeneisieTcsi CyMMUpOBaHHEM OaJUIOB 32 BCE OLIEHOYHbBIE MEPONPUATHUS TEKYILIETO
cemecTpa.
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