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1. Poan JUCHHUILIMHBI «MaTemMaTHKa 3»B (l)OpMI/IPOBaHI/IH KOMIIeTeHIInii BBIITYCKHUKA:

OnemeHt Cemectp Cocrasasomue pe3yibTATOB 0CBOCHHS (JeCKPUNITOPbI KOMIIETEHIIMH)
00pa3oBaTebH Kon
Oif MPOrpamMMBbI KOMIIET ML HaumenoBanme
(wcHHILIHH, e KOMIIeTeH UM Kox Hanvenosanue
IpaKTHUKa,
THA)
YK(Y)-1.B1 Brnazneetr onbITOM NPUMEHEHUS 3aKOHOB €CTECTBEHHBIX
HayK U MaTeMaTU4YeCKUX METOJIOB M MOJENeH 1
Crioco6HOCTD pelIeHus 3a/1a4 TEOPETUYECKOTO U MPUKIIATHOTO
OCYILIECTBJISATh  TTOMCK, XapakTepa
KPUTHYECKUM aHajInu3 U YK(V¥)-1.V1 YMeeT pemath 3a1a4u TEOPETUUECKOTO U
YK(VY)-1 CUHTE3 HH(OpMaIUH, IIPUKIIAZTHOTO XapaKTepa
MIPUMEHATh CUCTEMHBIN YK(V¥)-1.31 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK U MATEMAaTHYECKHE
3 MOAXON JJsl PpelIeHUs METO/Ibl TEOPETUYECKOTO XapaKTepa
Marematuka 3 IMOCTABJICHHEIX 3a1a4
Brnazneer maTemMaTHuecKuM anmaparoM KOMILIEKCHOTO
U OTIEpPaIlMOHHOTO UCYUCIICHU, AU PepeHIuanbHBIMU
ABHEHUSIMU U PsIaMU JJIs1 IPOBEJCHUS
OnK(v)-1.83 | 7P PARAMH JUTA TIPOBEA
TEOPETUYECKOTO UCCIIEIOBAHUS M MOJCIIMPOBAHUS
CriocoOHOCTB U b o
W3UYECKUX U XUMHUYECKUX MPOIECCOB U SBJICHHUIA, a
TOTOBHOCTH
TaKXKe, 7S penieHus mpogecCHOHANbHBIX 33124
HUCIIOJIB30BATh OCHOBHBIC
SAKOHEL YmMeer pemath 0OBIKHOBEHHBIC AU GEepeHITUATbHBIC
OIIK (V)-1
) €CTECTBEHHOHAYTHBIX YpaBHEHUS U UX CUCTEMBI, IPUMEHATH anmnapar
MCLUILIHH B OIIK(Y)-1.Y3 rapMOHHYECKOTO ¥ KOMIUIEKCHOTO aHAJIN3a [IPH
rpoheccroHaIbHON pELIEHNN CTaHAAPTHBIX 3aJa4
ACATCIBbHOCTH
3HaeT OCHOBHBIE OTIPE/IENIEHUS U MTOHITUS TEOPUU
npdepeHInanTbHbIX ypaBHEHUH, PSIOB KLU
OTIK(Y)-1.33 Addepenn yp > PAZIOB, QyHKIL

KOMIIJICKCHOTO MIEPEMECHHOT'O U OIICPATUOHHOT'O
HNCYHUCJIICHUA




2. Iloka3zarTeau u METOAbI OLICHUBAHUSA

HﬂaanyeMble pe3yJbTaTbl oﬁy'lemm Mo TUCHUILJINHE KO)I HaumeHnoBanue pasaeja THCHUNIIINHBI MeTO}ILl OIICHHUBAHUSA
Kon HaunmenoBanune KOHTPOJIHPYeMOii (OLeHOYHbIE MEPOTIPUSITHS)
KOMIIETCEHIIUH
(1M ee YacTH)
P 1 | Buameer VK(Y)-1 1. O6bIKHOBEHHBIE AU DepeHIIHATBEHBIE KonrponsHas
MeTO}:[aMI/IuplEIJ_IeHI/IH OOBIKHOBEHHBIX T depeHnanbHbIX OIIK (V)-1 YpaBHEHHS TIEPBOTO TIOPSIIKA pabora
ypaBHEHHH 1-T0 U BBICIIErO MOPSIIKOB U CUCTEM 2. OGIKHOBCHHBIE MU hepeHIHATbHbIC W13
QG depeHINaNTEHBIX YpaBHCHHH; : :
METOIaMHU UCCIIEN0BAHUS CXOAUMOCTHU PAJOB, PA3I0KEHHUS YPaBHCHHA BBICHIMX IMMOPAAKOB U CHCTCMbI TectupoBanue —
(yHKIWMIA B CTENIEHHBIE ¥ TPUTOHOMETPUYECKHE PAJIBI; 0OBIKHOBEHHBIX A hepeHITnaTbHBIX HE3aBUCUMBIN
MeTonamMu audGepeHIMaIbHOr0 U HHTETPATBHOIO HCUUCIICHUSI ypaBHeHI/Iﬁ KOHTPOJIb ]_[OKO
(YHKIMH KOMIUIEKCHOTO TIEPEMEHHOT0; OCHOBHBIMH 3. YncnoBble psibl
MPUITOKECHUAMUA TCOPHUHU BBIUCTOB; METOJaMU OIIEPALTMOHHOI'O 4 q) KIIMOHAJIBHBIE DSUIBI
WCUYMCIICHHS PEelleHHs] OOBIKHOBEHHBIX T (hepeHIInaIbHBIX - “UYHKI pin
YPaBHEHHUH M MX CUCTEM 5. Psinet Dypbe
7. Psiapl B KOMIUIEKCHOM 001acTH
8. Teopus BBIUETOB U €€ MPUIOKECHUS
9.Ilpeob6pazoBanue Jlamtaca. OneparuoHHBIN
MeTo perieHus auddepeHImaIbHbIX
ypaBHEHUH
PO2 | VYmeer VK(Y)-1 1. O6bikHOBEeHHBIC MU hepeHInaTbHbIC KonTposbHas
OIpeJIeNIATh THUIl, HaxomuTh obmee u uvactHoe pemenne | OIK (V)-1 YpaBHEHHS IEPBOTO TIOPSIIKA pa6ora
muddepeHINaNbHbIX  YpaBHEHHMH W CHUCTEM  JIMHEHHBIX 2. OBBIKHOBEHHBIE A hEPEHIATHHBIC W13
i epeHInanTbHbIX YpaBHEHUI c IIOCTOSIHHBIMHA ’ )
K03(Q(UIUEHTAMH; HCCIEN0BaTh HA CXOJHMOCTb YHCJIOBBIE YPaBHCHHUA BBICIIHUX IIOPAAKOB M CHUCTCMBI TectupoBanue —
pAOBI;, HaAXOOWTh HHTEPBAIBl CXOOMMOCTH CTCICHHBIX PSIOB; 0OBIKHOBEHHBIX ,Z[I/I(b(bepeHLlI/IaJIbeIX HC3aBHUCHMBIN
pasnarath QyHkuuu B psag Teinopa u @Dypbe; BHIIOIHATH ypaBHeHI/Iﬁ KOHTPOJIb LHOKO

JefCcTBUS C KOMIUIGKCHBIMH YHCIaMH H  (QYHKLIHAMUY;
mudQepeHInpoBaTh U HHTETPUPOBATh (PYHKIIMH KOMIDIEKCHOTO
nepeMeHHoro; pasnaratek QyHkumu B psn JlopaHa; IpUMEHSTH
TEOPUIO BBIYETOB [UISl HAXOXKICHHUS HWHTErPajoB; HAXOIHTh
n300pakeHne IO OPUTHHATY U OPUTHHAN 110 N300paKeHHIO;

pemrath 3amady Komm mus muddepeHUnanbHBIX ypaBHEHHH H

CHUCTEM C IMMOMOLIBIO ONMCPATMOHHOI'0 HCUUCICHUA

3. Uncnosble pssl

4. OyHKIMOHAIBHbBIE PSAIbI

5. Paner @ypee

7. Pa1ipl B KOMITJIEKCHOM 00J1acTH

8. Teopust BBIYETOB U €€ NPUIIOKEHUS

9.Ilpeobpa3zoBanue Jlamaca. OneparmoHHBIHI

METOJ] peteHust JuQepeHnnanbHbIX




YpaBHEHUH

PJI3 | 3naer 1. O6bIkHOBEHHBIC MU (HEpPCHIIMATHLHBIC KontponbHas
Kiaccupukanuio audhepeHIHaTbHBIX ypaBHeHI/n?i, OCHOBHBIE ypaBHEHHs! [IEPBOTO MOPs/IKa pa6oTta
MeTonpl pemeHus audGepeHMaIbHbIX YPaBHEHUM MEPBOro n
BI)ICIJ_II[I/IX f[OpHZ[KOB )I:/[I C?I((l:)TSM ;HQ)(bepeHngnLme ypaBIEeHHﬁ; 2. O6pIkHOBEHHBIC M eperunanbHbIe W13,
OCHOBHBIE TIOHATUS TEOPUH HYHCIOBBIX M (DYHKIIMOHAIBHBIX YpaBHCHUA BBICIIINX IOPANKOB 1 CUCTEMBI TecrupoBanue —
panos; psamel  Teiiopa, Makinopena, ®ypbe; HOHATHSA 0OBIKHOBEHHBIX AU hepeHITnaTbHBIX HE3aBUCHMBIN
KOMIUIEKCHBIX YHCEJl, OCHOBHBIX (DYHKIMI KOMIUIEKCHOTO ypaBHeHI/Iﬁ KOHTPOJIb HOKO
NEepeMEHHOr0 M WX CBOWHCTBA; AuddepeHnupoBaHUE U YK(Y)-1 3. Uucnosble psiibl
WHTerpupoBaHue  (yHKIMI  KommmekcHoro mepemennoro; | OHK (Y)-1 4. OyHKITMOHAIILHBIC PSIIBI
noHatus psana JlopaHa, OCOOBIX TOYEK, BHIYETOB; IIOHATHE 5. Paner @ypee
npeobpa3zosanus Jlamnaca 1 €ro OCHOBHBIE CBOMCTBA; OCHOBHBIE 7. Pab1 B KOMIUICKCHOM 00J1acTh
TPUIIOKEHUS OTIEPALIIOHHOTO UCYHCIICHUS] 8. Teopus BBIUETOB U €€ MPUIOKECHUS

9.Ilpeo6pazoBanue Jlammaca. OneparnOHHBIN
MeTo perieHus auddepeHImaIbHbIX
ypaBHEHUH

3. IlIxaJja oueHUBAHUA

[Topsiiox opraHu3alMy OLIEHUBAHUSL PE3YIbTATOB OOYYEHHS B YHUBEPCUTETE PErilaMEHTHUPYETCS OTACNbHBIM JIOKATbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OIEHUBAHUS PE3y/IbTATOB 00ydeHHsT B TOMCKOM TOJUTEXHUYeCKOM yHHBepcutere (CructeMa oleHUBaHuUsA)» (B JCHCTBYIOIIEH peIaKiluu ).
Hcnonb3yetcs O0ampHO-peHTHHTOBAs CUCTEMA OLICHUBAHUS Pe3yIbTaTOB 00yueHus. MIToropas oreHka (TpaJullHOHHAS U TUTEPHAs) 110 BUAAM y4eOHOI
nestensHOCTH (M3ydenue aucuurnd, YUPC, HUPC, kypcoBoe npoekTupoBaHKe, MPAKTUKH) OMIPEIesieTcss CyMMOM 0allioB MO pe3yibTaTaM TeKYIIEeTo
KOHTPOJISL U TPOMEKYTOYHOM aTTecTanuy (MTOroBasi peUTHHroBas omleHka - MakcuMym 100 6amioB).

PacnpeneneHI/Ie OCHOBHBIX H JOIOJHHUTCIBHBIX OalioB 3a OLCHOYHBIC MCPOIPUATUA TCKYIICTO KOHTPOJIA U HpOMeX(YTOqHOﬁ aTTeCTalinuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peP’ITHHF'HHaHOM JAUCITUITIIMHBI.

PeKOMeHI[yeMaH mKaJia JJIs1 OTACJIbHBIX OIICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOT'O ¥ TCKYIICTO KOHTPOJISA

% BBITOJTHEHUSI CooTBercTBHE

. Onpenenenue OLeHKH
3aaHust TPaAMIMOHHOIi OLIEHKe




90%+100%

«OTINIHO» OTInYHOE IOHUMAaHUE npeamMeTa, BCCCTOPOHHUEC 3HAHUA, OTJIMYHBIC YMCHUS U BJIaICHHUC ONIBITOM HpaKTPI‘IeCKOfI JCATCIIBHOCTH,
HGO6XOI[I/IMBIG PE3YJIbTAThI 06yquI/m Cq)OpMI/IpOBaHI)I, X Ka4CCTBO OIICHCHO KOJIMYCCTBOM 6aJ'IJ'IOB, OJNIM3KUM K MAaKCUMAJIbHOMY

70% - 89%

((XOpOHIO)) I[OCTaTO‘IHO TMOJIHOC IMTIOHUMAHHUEC MPEAMETA, XOPOIINEC 3HAHUSA, YMCHUSA U OIIBIT HpaKTPI‘IeCKOfI JACATCIBbHOCTH, HeO6XOJII/IMLIe PE3YJIbTATHI
O6y‘leHI/IH C(l)OpMI/IpOBaHI)I, Ka4yCCTBO HU OAHOI'O M3 HMX HC OLICHCHO MHMHUMAJIBbHBIM KOJIMYCCTBOM OasuioB

55% - 69%

((YZ[OBJ'I.» HpHeMneMoe IMOHUMAaHUC MPeaAMETA, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U OIBIT HpaKTH‘IeCKOﬁ JACATCIIBHOCTH, HeO6XO]II/IMI)Ie PE3YIbTAThI
O6y‘leHI/IH C(l)OpMI/IpOBaHI)I, Ka4€CTBO HCKOTOPLIX N3 HUX OLUCHCHO MUHHUMAJIbHBIM KOJIMYECTBOM GaiioB

0% - 54% «Heynosin.» Pe3ynbTaThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JJOCTATOYHBIM TPEOOBAHUAM
[Ixana my1st OLIEHOYHBIX MEPOTIPUITHI U U depeHITMPOBAaHHOTO 3a4eTa / 3a4eTa
Crenenn
chopmMupOBaHHOCTH CooTBercrBHE
Bau . OmnpejeneHne OEHKH
pe3yjabTaToB TPaAUIIHOHHOH OLEHKE
o0yueHust
90% +100% | 90 =+ 100 «OTnu4HOY OTiar4yHOE OHMMAaHKE MPEMETa, BCECTOPOHHHUE 3HAHMS, OTJIMYHbIC YMEHUS U BIIaJICHHE OIBITOM MPAKTUUECKOH JIeITebHOCTH,
HE00XOIMMBbIE Pe3yIIbTaThl 00yUeHHUsI CPOPMHUPOBAHBI, HX KAYECTBO OIIEHEHO KOMMYECTBOM OaIJIOB, ONU3KHM K MAKCHMATLHOMY
70% + 89% 70 + 89 «Xopouio» JlocTaTouHO NOTHOE TOHUMAHUE MPEAMETa, XOPOIIHE 3HAHUS, YMEHHUS U OIBIT IPAKTUYECKOH AESTEIbHOCTH, HEOOXOJUMBbIC

pe3yabTaTsl 00y4eHus chOPMHUPOBaAHBI, KAYECTBO HHA OJHOTO U3 HUX HE OLICHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0ayuIioB

55% + 69%

55+69 «Y 1oBI.» [Ipuemiemoe noHnMaHue NpeaMeTa, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHUS U OIBIT IPAKTHYECKOH ASSATEbHOCTH, HEOOX OAUMBbIE
pe3yabTaTsl 00y4eHus chOPMHUPOBAHBI, KAYECTBO HEKOTOPBIX N3 HUX OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM 0alioB

55% ~+ 100%

55+ 100 «3auTeHO» Pe3ynbTaThl 00yYEHHUS] COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPSOOBAHUSIM

0% + 54%

0-+54 «Heynosmn.»/ Pe3ysnbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUHBIM TPEOOBAHUIM
«He 3auTeHoy»

4. TlepeyeHb THNOBBIX 3aIaHUI

OneHovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aAaH Ui
MepONnpHUsATHS

1. | KonTposnsH
ast paboTa

BapuaHT Ne 1

KoHTponbHas pabota no teme «uddepeHumanbHbie ypaBHeHUA 1 —ro nopagKa»




OueHovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MepONpHUSATHS

1. OnpepgenuTb TMN M HaUTU o6LMeE peLeHna AaHHbIX YPaBHEHUA:

1. (y+ylnx)dx— (x—xy)dy =0.

2 y+ 2X y= 2x2
1+x%° 14x2
2
3. (2 + ydx+ (xCy - X )dy =o.
y2 y3

2. HaiiTn yacTHBIE pelICHUS] YPABHEHMI:

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

X

5. eYdx=(2y—xe¥)dy, y(-1)=0.

KoHTponbHasa pabota no Teme «AudpdepeHumnanbHbie ypaBHeHUA BbiCLLIEro NOPAAKA U cuctembl AY»
I) Onpepenutb TMN U HaUTK 06 Me peleHUA JAHHbIX YPaBHEHWUIA:

1) y'=y+Xx

14 [ eX
2) y'-2y'+y= el
1) Pemurh 3anauy Koum:

1) wy+(y)'=0. y@=1y@®=L

2) y'—y=e*+2x. y(0)=1 y'(0)=1.




le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

OueHovHbIe
MepOnpHUATHS
dx
3) | & X(0) =1; y(0) = -

dt

YucaoBble 1 QYHKIMOHAJIbHbIE PAJIbI
l. HccnenoBaTh Ha CXOAUMOCTD PAJIBIL:

1i 1 Z (n+1)° 3in!(n+1)!
= n+1-cos’na S(n+2)23" o @)
4 i( n-1 j Z( 1)"n*
.n=1 3n+2 , _1n +5
1. HaiiTu nHTEpBa CXOAMMOCTH psAZia, UCCIENOBATh Psii HA KOHIIAX MHTEpBaja
0.1)"x*" 32" (n+3)?
p 3 G 2) X
n=1 n =1 (x+5)"
1. PaznoxuTts B psix Teiinopa, B OKpECTHOCTH TOUKH Xo, pyHKIHI0 f(X):
1) y=Inx, Xxp=1 2) y=x2-sin5x, Xp=0
7 1

3) y=—mm5 X =0, 4) y=== Xg=-L

1+ x-12x2 Ux

KonTtponbnas padora Ne3 no teme « DyHKIMH KOMILTEKCHOT 0 MIePeMeHHOT 0>
BAPHAHT Nel
. 3 .
V. a) Haiitu Bce 3HaueHus kopus: N — 2 . Pe3ynbrar BBIYMCIIEHUI IPEICTABUTH B alrebpanveckoii popme




OueHovHbIE
MEepONpHUSATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

1.

2.

3.

VI.

VII.

V1.

6) Ipencrasuts B anredpanyeckoil popme: (—1—i)* .

. ; 2
a) Haiitn ko3 dumenT pacTshkeHns 1 yroi oBopoTa B Touke Zg =1—1 npu oTobpaxkennn o =2Z° .

6) IpoBepuTh (PYHKLMIO HA AHAMTHIHOCTE: ® = (Z ) - Z.

Haiitn anamruueckyro ¢ynkuuio  f(z) =U +iV  mo wussecrHoit  jeiicTBurensHoi wactn u 3Hauenmo | (Zp):

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

BeraucianTs HHTErpat: IZZ Im zdz, rue L - orpesok npsmoii or Touku z; =0, no touxkn Z, =1-2i.

L
rre LZ|Z—2i| =1.

dz
BBI‘{I/ICJII/ITB I/IHTCI‘p aJl: J.

[ °(z-2i)"°

Konmponwvnaa paboma Ne3 no meme «Komnnekcrnote paovt. Boruemor»
BAPUAHT Nel
z
(z-1)(z%? +2z-3)
© cos(in) LS (z+i+1)"

Haiitu 1 mocTpouts 001aCTh CXOMUMOCTH PsIza: z 1

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

Paznoxuth GyHKINIO f ( yA ) = B psin Jlopana ¢ ueHtpom B Z() = 1 B xombue | z-1 |> 4.

Beraucmurs CIIEAYIOIINE UHTETPAJIBL:

20z exp(1/z)+1 T CcoSzxdx
B I z

A) d 0

2 )
lz-2|=4 e’ +e |2|=2 z . X% +4%+5




OueHovHbIE
MEepONpHUSATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

KontposbsHas padora Ne3 mo teme «OnepanuoHHoe HCYHCICHHE.»
BAPUAHT Nel

1. Pemmts muddepenuunansHoe ypapHenne  X'+3X = g™ , €CIH X(O) =0.

2. C nomorsto Gopmyinsl [lroamens HAWTH pellieHne ypaBHEHHS
x"'=arctgt,

Y/IOBJICTBOPSIOIIEE HAYATBHBIM YCIOBUAM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pemmuts cucreMy ypaBHEHHI

. 3.2
+X—y=—t
y y >




OueHovHbIE
MEepONpHUSATHS

Hpumepm THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

U3,

IlpuMep BapuaHTa MHAWBUIYAJILHBIX 32JJaHUN.




OueHovHbIE
MEPONPUSTHS

IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aaH il

JucdepeHunantHele YpaBHEHWA W CHCTEMBI

1. HaiiTu ofiuue peiienns ypasHeHsl NepBoro nopijika

Py 1
Ny-2o_—
)y z  sin(y/z)
2) y +ycosz = cosz.
3 ¥ +y=zyy.

—x" d-.
n € dy_l_ -E9

T cos®y .
5) (32 4 6ay?) dr + (6z%y + 47) dy = 0.
6) 2y +dy—z)y' =1

=1.

2. HaiiTn uacTHEle pelieHns ypaBHeHNH

1) ViF+ lde =z ydy, y(1)=0.
2} (z—y)de 4 (x4 y)dy =1, y(l) =1
3) oy — 2y =2t y(1)=10.
4) ¢ ey =(14+z)e ™ o, y(0) =1.

3. Haiirn pewenns ypapsenuil Brcllero nopgixa

. (0) =10
1 2y = o2 — 1. 9 o = e ?s".l "
)2zyy' =y )V =Y =1
3) ¢ cos’z = 1. Ny +14 =cose.
5y + _ teosts 6) "+ + -* + !
WY cos? 1 yrayTyETe T
Ny +2% +y={(120-10)e". &) o =3y = 2sin 3z — cos 3z

9) 4" — 4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 2 =1 -2

)2t y" + oy +y =0, 12) 2 4" — 6y = 12Inz.

13) # 423 + 5z = =8¢~ sin 21, w0} =2, z(0) =6
14} £ — 62 + 25z = Osindf — 2 cos 4, (0} =12, z{0)= -2

4. HaiiTn pelesns JuHelHEX cicTeM

]i=[51'+5y z(0) =0

1) =8z +4dy
|g=—-c+2 " 20]=1

=3z — 4y 2)
3) T =hr—2y 4)]i=['}1'+4y+2!
Tlyg=24y |g=—a+10y-1"




OueHovHbIE
MEepONpHUSATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12Hﬂﬁ

YucjaoBble 1 HKIIMOHAJIbHBIC PHAABI
1. I/ICCJ'ICI[OBaTB Ha CXOJUMOCTD 3HAKOIIOJIOKUTEIIbHBIC PAbI:

©  (2n-1)2 © & 3
2 t
K nzl(5n +1)-</n ) Elg 2n+7
(n') x (n—ljn 1
3 4 =
) Z ) ngl . o
2. HCCHCHOB&TL Ha CXOIUMOCTb 3HaKO‘lepeHy}OH_II/IeCH pf[I[BIZ
3n-2 X 5n2 +3n—
1) > " 2) Y (-1)"
nz 1 2n nZ::1 C Tii4
6" (n? -1
DY ENEEIOA Z( )" |n2”(
n=1

J




OueHovHbIE
MEepONpHUSATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

o 3
S
n=1

n
n+1

(x—8)" 2) i(—l)”nz2n X"

n=1

4. Paznosxuts B psix Teitnopa o crenensm (X — Xg) yHKumu:

1 -2x
1) y=——————, X9 =-2 2) y=(1+x)e ", x5 =0
X2 +4x+7 0 0
arctgx3 3
3) y= £ C Xp =0, 4) y=In(x+2)" xy=1.
X

5. Mcnonb3ys pa3nokeHrne MOABIHTErPAIbHON (DYHKIIUK B CTENEHHOM PsJl, BEIYUCIUTh MHTETPAIbl C TOYHOCTHIO HE
menee 0,01:

18 1
1) [V1-x%dx 2) [sinx®dx
0

0

KomiLiekcHbIe YncIa U QYHKIUH
1. lausl uncna Zq = —2\/§ +2i, 2, =2-06i.

BrimonHuTh ACCTBUA B anredbpandeckoit hopme:
1) 321 +52,, 2) z-1,, 3) —.

2. JlaHbl yncina Zl=3x/§+3i, Z, =-1+4i, z3=2-4i.




OueHovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MepONpHUSATHS

[TocTpouTh YnClia HA KOMIUIEKCHOW IJIOCKOCTH M MEPEBECTH B TPUTOHOMETPHUECKYIO U MOKA3aTeIbHYIO (OpMY 3aIUCH.
BreimonHuTh yKa3aHHBIE JCWCTBUSI B TOKa3aTelIbHON (opme, pe3ynbTaTbl MPEACTaBUTh B aireOpandeckod H B
rmokasarejapHoi (hopMme.

1) ()%, 2) ¥y, 3 25

Zy + 23
3. Maubi uncna 2 = —1—1, 2, =2+3l.
Boruncnuth 3HaueHus QyHKIUI:
z
1) Inz, 2) e™2, 3) cosz,.

Pe3ynbratel mpencTaBuTh B anredpandeckoi Gpopme.
4. OnpenenuTh U TOCTPOUTH HA KOMIUICKCHOM TJIOCKOCTH CEMEWCTBA JIMHUM, 3a/IaHHBIX YPAaBHEHUSMH:

D|ﬂ:—9—, 2) | z|=Csin(arg z).
arg z

5. HaiiTi Motynb 1 apryMeHT pou3BOgHOM GyHKImu W = f (Z) B TOYKC Z = Zj:

f(z)=(1+4i)e™,  zy=1+i

6. BeruncnuTe UHTETpabl:

1) L:! |z|=/3, Rez>0 ;
({)f { |

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

7. BBIYHCIIUTD, UCTIONB3Ys UHTETpaIbHYIO hopmyny Kormu:
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5 1) |z|=0,5;
-1
| 5—=dz, 20e L:{2) |z+1|=1;
22(z+1)2
(L) 3) |z|=2.

OnepanuoHHbIH MeTO
1. Haiitu n3o0pakeHust cleayromux QyHKIIHi:

1) f(t)= cos’t.

2. Haiitn opuruHaiel GyHKIWN TI0 33aHHBIM U300paKCHHSIM

1
(P+1)*(p+3)
3. Haiitu pemenue 3amaun Komm oneparmoHHBIM METOJIOM:

1) 2x"+5x"' = 2cost,
2) X"+ 6x= t2,

3) Xx"—4x'+3x = 5t

1) F(p)=

4. Pemuth ypaBHEeHHUsI, UCTIOJNIB3YS hopmyny [roamens:

0, t<1,

-2, 1<t<?,
X"+16x =

1, 2<t<3,

0, t>3,

5. Haiitn peHICHUEC CUCTEM OIICPAITUOHHBIM MCTOIOM:

N X'=6x+2y x(0)=-1,
y'=2x+9y’ y(0)=0.

t bt
2 f1)=2—¢
t
2
2 :p—_
VR e

x(0)=0, x'(0)=0.
x(0)=0, x'(0)=0.
x(0)=0, x'(0)=0.

x(0)=0, x'(0)=0.

X'=4x -5y x(0)=3,
y'=x+2y  y(0)=-1.
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Tectuposa
HHUE —
HE3aBUCUM
Bl
KOHTPOJIb
[HOKO
(PT5m
PT6)

Bomnpocsr:
1. JlaHbl KOMIUJIEKCHBIEC YU CIIA

z=14+2iu z,=3i
(3mech Z; M Z, - KOMIUIEKCHO COIPSDKEHHBIE YNCIIA)

YcTaHoBUTE COOTBETCTBUE
JIEUCTBUE HAJ YACITIAMMU:

1. 2z,+3z,
2,7,

o &~ b
I\)N

pe3yJbTaT ACUCTBUS HAJl YUCITAMHU
3i-6

4i-3

2-5i

—6-3i

6 +3i

abrwbdE

2. HaHLI KOMIIJICKCHBIC YHCJIa

i
—2n 4
z,=2¢
57

—i
z,=7e °©
a) ImaBHOE 3HaYeHHUE apryMeHTa NpOu3BeeHUs Zq * Z9 paBHO

z
0) [71aBHOE 3HAYEHKE apryMEHTa OTHOIIEHHS —- PaBHO
Z2
(Ot1BeTHI aTh B rpajgycax)
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3.V CTaHOBUTE COOTBETCTBHE

3Ha4YeHHe PYHKINU

OyHKIMA 1. e(1+\/§-i)
1. 2exp 1+i5_”j 2. e(i—3)
6 3. e(+/3-i-1)
2. 2exp 1+i2§j 4, e(\/3-i)
5.
. 2exp|1-iZ
3. 2exp I6j
4. 2exp|1+iZ
exp +|3]
4,

Haiitu k053G UIHEHT pacTsKeHUs ¥ yroJl MOBOpoTa B Touke Zg = |

pu oTobpaxenun | (Z) = Z4 +Inz

[Ipu BBOAE 3HauyeHUs k

JCCATBIX.

3HadyeHMA yrija IoBOpoTa BBOAWUTH B I'paaycax

3HaA4YCHUA KOpHCfI KBaJApPAaTHBIX OKPYIJIATH 10

BBectu nBa uncia
k =
a —=

5.

BBIUMCIIMTE UHTETPAI I (Rez+Jmz)dz

(®
z,=0

COJMHAIOIAA TOYKH u

z,=1+2i

(L)-

npsiMasi JIMHUS,
, TIIe

BBectu nBa uncia

X =
y:
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OTBeT MOJIy4uTh B BUjlEe KOMIUIEKCHOTO uncia X+ 1Y

JlpoOHBIE 3HAYEHUS BBOJIUTH B BUJIE HECOKPATUMOW Jpoou
4/9,-712

6.

Boeruucnauts unTerpan, ucnoinsiys Gopmyny Ko

if dz

2
2+2il=2 27 T4

KoHTyp 00X0aUTCsI B MOJIOKUTEILHOM HAIIPaBJICHUU.

g wpnE

- l2
-
w2
-2
-1/2

7

Bri6epuTte Bce GyHKIIUM, KOTOPBIE MOTYT Int
CITY)KUTh OpPUTHHAJIAMHA _t

t° 4504
arctgt
cost

m O O®m

™
|
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Y CTaHOBUTE COOTBETCTBUEC OPUTHHAIIOB M
M300paKeHUH

A f(t)=2e" +4cos2t
B. f(t)=3e® +4sin 2t
c. f(t)=2e"% +4sh2t
D. f(t)=4e® —4ch2t

1. F(p)=
2. F(p)=
3. F(p)=
4. F(p)=

2 N 4p

P+3 p?+4

2 8
+

p+3 p2—4
4 4p

9.

Bri6epuTe ycmoBHO CXOASIIMICS P, UCTIOJNB3Ys mpu3Hak JIeiOHuia

n=1 (3n+2)2
00 (_1)n+1n
n=1 (n+1)l
0 (_ n+1'
3 y D N
n=1 3n+2

0 (_1)n+1
C T 3n+2

=

10.
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1 1 1, 1,
f(X)=——— 1 f)=2x-2x"+=x"+...
Pa3n0kuTh GyHKIUIO (1 N X)(X—Z) B ps Makiopena. 2 3 4
11 3, 5 4
2. f(X)==+=X+=X"+—X"+...
2 4 8 16
11
f(X)=—=+=x—-X+—=x"+
s H0=54 6
11.
Uurepsan (1;3) sBisieTcss HHTEPBAIOM CXOAUMOCTH PSIJIOB o0
1. > nx-2)"
n=1
2 (x—2)"
2. Z( )
n=1 N
2 (x—3)"
3. Z( )
n=1 N
4. > (x+1)"
n=1

12.YcraHoBUTE COOTBETCTBUE
GbyHKIus CYIIIECTBEHHO 0CO0ast TOUKa

z

N
7°(1-12)°

z=00

f(2)
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(1+zj
In| ——
—Z z=0

7°(z + 4i)
. (z+1+4i :
f(z)=sin _ z=-4i
Z+41
1
eZ—I
f(z)=— z=i
(z+D(z-))
z=1
z=4i
z=-i
13
1 a= __ i
Oynximro W = — pasnokuiy B OKPECTHOCTH TOYKU Zo = —1 B CTEIICHHOMN ST a= _1-
= _
az= -1

a,+a,(z+i)+a,(z+i)* +a,(z+i)* +...

VYkaxute ko3 OUIMEHTH pa3IoKeHus do; 81; d2; a3

(mpoOHbIE OTBETHI BBOAKTE OOBIKHOBEHHOI HECOKPATUMOM IPOObI0 O3 IPo0esioB, ecitn KodP UInMeHT

MHHUMBIH, | — IEPBBIA MHOYKHTEJD)

16.Pemmnts 3anauy Koy onepanuoHHbIM

METOIOM
OrtBeT:

X'43x'=e 3t x(0)=0, x'(0)=-1

X(t) = S(e‘e’t —1)_ % e

15.

14.

Bribepure cxonsmumiics psaj, UCHOJIb3Ys NPU3HAK CPAaBHEHUS
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8

1
& n§ %/— An+2

3. Y 1
:1(n +3)-/n+2
© 1

4,
r122113n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKA BBI6paTB YpaBHCHUA, JOIYCKAIOINE ITOHMKXCHUEC MOpAAKAa C TOMOMIIBIO 3aMCHBI

y'=p(y).y'=p'y-p
1. .2 N2
y+ﬂ(y) =0
2yy"-2yy'Iny =(y")?
y'+2y'+y=e"

y"sin® x =sin 2x

y"+ 25y =

a > D>

sin®5x

17. Yacrroe pemenue Yy * HEOHOPOJHOI0 JIMHEHHOT O
YpaBHEHUS
y'-3y'+2y = x-e*

HUMECT BU ]

R

y* = (Ax +B)-eX - x°
y*=(AX +B)-e*
y*=(Ax +B)-e2X . x
y*=Ax-e*
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DK3ameH
[IpuMmepsl 3anaHuil Ha 3K3aMEH

IK3aMeHALUOHHBIN Ouier 1

Cemectp 3
Crenennsle psaabl. Teopema Abens.Haxoxnenne uHTepBaga CX0IMMOCTH CTEIIEHHOTO psijia.
2. TIpeoOpazoBanmue Jlamraca. OpurnHaisl U n300paxeHus. OCHOBHBIE CBOMCTBA OTIEPAIMOHHOTO METOIa

=

1. Pemmts 3amauy Komm y'— Y _ax , y(1) =1
X

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

2. Pemuth ypaBHEHUE

% 1
3. HccnenoBaTh Ha CXOIMMOCTh YHCIIOBOH PSI Z D"

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

0 9”
4. OmnpenenuTb HHTEPBAT CXOAUMOCTH QYHKIIMOHAIBHOTO Psiia Z (—1)n

] 5" (x—2)"

5. PaznoxuTts B pan Jlopana pyHkimo f (Z) - (Z - 3)2 eV T

6. Bbruuciuth In(—\/§+i)2

7. Haiftn xod>)UIMEHT pacTsikeHHss IUIOCKOCTH Z = X+1y B Touke Z, = 21—3 npu oTobOpaxkeHUH
f(z) =(71+2)In(22)

27 +3i

iz+4

8. Haiitu yron noBopota miockocta Z = X + iy B TOUKe Zy = 1 npu orobGpaxkennn f(z) =

9. UM306pa3uth 061acTh, 331aHHYI0 HEPAaBEHCTBAMU
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|z-1<3, |z+1|]z1, 5x/6<argz<5x/4.

Iz

e
10. Brrumcnauth HHTErpal m ——dz

3
|z+2]=1,5 (Z + 7[)
11. Haiitn nzoOpakenne mis GyHKIMHA f()=t-ch3t-sin2t

TeopeTndeckne BOIIPOCHI Ul HOATOTOBKU K DK3aMEHY

JduddepenunanbHbie ypaBHEHUS H CHCTEMbI

Kakne oObIkHOBEHHBIE MU QepeHIInaNibHble YpaBHEHHS TIEPBOr0 TOPSAIKA HA3bIBAIOTCS YPABHEHUSIMH C pa3eiNEHHBIMU U C
pazaenstonuMucs nepeMeHasiMu? Kak orn penraroTcsi?
Kakwue oObikHOBeHHBIE qrddepeHnalbHbIe YPaBHEHHUS TIEPBOT'O MOPsiAKa Ha3bIBAIOTCS OMHOPOAHBIMI? Kak oHU penarorcs?
Kakue oObIkHOBEHHBIE MuQQepeHIuaNbHble YpaBHEHHS TIEPBOrO TOpSJIKA Ha3bIBArOTCS JIMHeWHbIMU? [lepednciinTe MeToabl
perieHus
Kaxk pemaercst ypaBHenue beprymmu?
Kakne oObIKHOBeHHBbIC UG QepeHIInaIbHbIC YpPaBHEHHS TIEPBOTO TMOPSJIKAa HA3bIBAIOTCS ypPaBHEHWSMH B  TOJHBIX
muddepenrmanax? Kak onn pemarorcs?
Uro Takoe 3amada Komm ansi OoOBIKHOBEHHBIX UG epeHIINaNIbHbIX YpaBHeHHH Bbeicmmx mopsakoB? Korma oHa mmeer
SIMHCTBECHHOE pelIeHne?
[lepeuncnute OCHOBHBIE THIIBI OOBIKHOBEHHBIX MU (hepeHIInaTbHBIX YPaBHEHUH BBICIITUX TOPSIIKOB, AOIMYCKAIOIIIX TOHMKEHNE
TTOpSIKA.
Haiite onpenenenne nmuHeitHOro nuddepeHnnansaple ypaBHEHUS N - TO mopsiaka. llepedncnnre oCHOBHBIE CBOHCTBA YAaCTHBIX
pelIeHui OHOPOAHOTO YPaBHEHHUS.
CdopmynupyiiTe TEOpEMBI O BPOHCKHAHE.
CdopmynupyiiTe TEOpEMY O CTPYKTYpE OOIIEro PemieH s HEOTHOPOTHOT0 JTHHEHHOTO A depeHITnanbHbIe YpaBHEHUS
B gem coctout meron Jlarpanxa OTBICKaHUS 9aCTHOTO PEIISHHUS HEOJHOPOJHOTO JIMHEHHOT0 quiddepeHITnaNbHbIe ypaBHEHUS ?
Cxema mocTpoeHUss (PyHIaMEHTAIBHOW CHCTEMBI pPElIeHU OIHOPOAHOTO JHHEHHOro auddepeHanbable YpaBHEHUS C
MTOCTOSTHHBIMU KO3 (ppunmeHTamu
[lepeuncnute MeTONBI OTHICKAHWA YACTHBIX PEIICHWH HEOMHOPOMHOro JMHeiHoro muddepeHnranbHple ypaBHEHUS C
ITOCTOSTHHBIMU KO3 (ppunmeHTamu
Jaiite onpeneneHre HOPMAIBHON CHCTEMBI OOBIKHOBEHHBIX au(depeHnnanbHbIX ypaBHeHUH n-ro nopsaka. Chopmynupyiire
3aaauy Ko /uis Takol CUCTEMBL.

Uznoxure MeToapl MCKIIIOYEHUS! M XapaKTEpPUCTUYECKOTO YpPaBHEHUS OTBICKAHHUS OOLIEr0 PELIeHUS CHCTEMBI

JUHEHHBIX OAHOPOIHBIX YPAaBHEHUH C HOCTOSIHHBIMU KO3 GHUIIMEHTaMH.
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YucioBble 1 PyHKIMOHANBHBIE psiabl. Paabl @ypbe
[TonsTre uncaoBoro psaa, ero cyMmsl. Heo6XonnMelii pu3HaKk CXOAUMOCTH.
CBo¥icTBa CXOAIINXCS PSAAOB.
CpaBHUTENBHBIN MPHU3HAK CXOAUMOCTH 3HAKOIMOIOXKHUTEIbHBIX PAOB. DTAaJIOHHBIE PSIBL.
[pusnak /l'anamOepa. [l KakuX BHJIOB YUCIIOBBIX PAZOB OH 3((HEKTUBEH?
Panukanpueril npusnak Kommu. [t Kakux BUOB YHCIOBBIX PSIIOB OH MPUMEHsIeTCs?
Wnrerpanpusiii npusHak Komm-Maknoperna. B kakux ciydasix ero cieayer IpuMeHsTh?
[puznak JleliOHUIIA CXOMMOCTH 3HAKOUEpENYIOIUXCs paoB. Kak mpoBoHTCS OlleHKa CyMMEBI M 0CcTaTKa Takoro psiia? [Tonsture
a0COJIIOTHOM U YCJIOBHOM CXOJIMMOCTH.
[lonsTre PyHKIIMOHATBLHOTO Psijia ¥ 0OJACTH €ro cXoauMocTH. PaBHOMepHas 1 abcomoTHas cxoauMocTh? CBOMCTBa paBHOMEPHO
1 a0COTIOTHO CXOMSIIUXCS PSIIOB.
[Tonsitue crenennoro psga. Teopema AGers.
WnTepBan u paguyc CXOIUMOCTH CTereHHOro psjia. CrocoObl HAX0XKISHHS MHTEPBAJIOB CXOJJMMOCTH.
Psiner Teiiopa u Makiopena i faHHOH QyHKIIMH. YCaoBus pa3iokeHus GyHKIUU B psaa Teinopa. CxemMa MOCTPOSHHS psijia
Teitnopa (MaxkopeHa).
Psiner MakiiopeHa aj1st HEKOTOPBIX JIEMEHTapHbIX (YHKIIUN, HHTEPBAJIbI KX CXOAMMOCTH. VICIIONb30BaHME TOTOBBIX Pa3I0KEHHI
IULsL TIOJTyY€HHUs Pa3ioxKeHUs B psii MakiopeHa Oosee ciioxHbIX (pyHKuuil. IIpuMeHeHne CTENeHHBIX PsAIoB B MPUOIMKEHHBIX
BBIYHCIICHHSAX.

I[Tousitue TpuroHomerpudeckoro psaa. ®opmyssl Oypee 11 HaxoKACHHST KOdbPUIHEHTOB psifa (GYHKUUS HepuoarIecKas 1
sajanHas Ha uaTepsane [—1T; 7] ).

Teopema upuxiie 00 ycnoBusx paznoxkeHus ¢pyHkunu B pan Oypee.
@opmynet Oypbe A YeTHBIX M HEYETHBIX ()yHKITHI.
Dopmynel Oypbe s cirydas pa3iokeHus (yHKINH, 3aJJaHHON B IPOM3BOIBHOM HHTEPBAJIS [—| , |] .

Paznoxenue B psag Oypre HemepruoaAnIeCKUX QYHKITHI.

KoMmuiekcHble ynciaa u pynkuuu. Teopusi BbIueToB
IToHsgTHE KOMITJIEKCHOT'O YHCJIa, €r0 JEHCTBUTESILHON W MHUMOM YacCTH.
Anrebpanveckas ¢opMma 3amvcH KOMIUIEKCHOTO 4Ymcia. Kakne KOMIUIEKCHBIE YHclia Ha3bIBAIOTCS PaBHBIMH, KOMILIEKCHO -
COTPSKEHHBIMHE?
Apudmernyeckre NeicTBUS HaJl KOMIUIEKCHBIME YHCIIaMU, 3alIMCAaHHBIMU B anredpandeckoi hopme.
['eoMeTrpuueckoe MpeacTaBieHue KOMIJIEKCHOTO YKciia, KOMIUIEKCHAS IIOCKOCTh. MOy M apryMEHT KOMILIEKCHOI'O YUCIA.
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TpuHOHOMeTpHUECKast U TOKa3aTeldbHas (popMa 3amicy KOMIUIEKCHBIX yrcell. [lepexoa u3 oHoi (opMbl 3alMCH KOMILIEKCHOTO
4yucia K Ipyrou.

BozBenenue B cTeneHb U U3BJIEUEHUE KOPHS U3 KOMIUIEKCHOT 0 uncna. @opmyinsl Myaspa.

[NousTre HYyHKINN KOMILIEKCHOTO IepeMeHHoro. [penen u HenpepblBHOCTh (DYHKIINH.

[Noka3zarenpHasi, jmorapudmuyeckasi, TPUTOHOMETPHUYECKHE, TUTIEPOOTUYECKHE W OOpaTHBIE TPUTOHOMETpHUEcKHe (HYHKIHUU
KOMILUIEKCHOT O TIEpEMEHHOT0.

HuddepennupoBanue HyHKINK KOMILIEKCHOTO IiepeMeHHoro. Y cnosusi Komm-Pumana.

ConpsixeHHbIE TApMOHHYECKHE YHKITUH.

[NousiTie aHamUTUYEeCKOW (YHKIMHM KOMIUIEKCHOI'O IEepeMEHHOro B oOnacTH. HeoOXoauMble W JOCTaTOYHBIE YCIOBUS
AHAJIUTUYHOCTH.

I'eomerpudecknii CMbICT MOAYJIA U apryMeHTa MPOU3BOAHON (DYHKIIMH KOMIUIEKCHOTO ITEPEMEHHOTO.

[MonsTre MHTErpaia OT PyHKIIMKM KOMIUIEKCHOT'O IIEPEMEHHOTO U €r0 OCHOBHBIE CBOWCTBA. BBIUNCIICHNE HHTETPAJIOB.
Wnrerpanbhas reopema Komm. MaTterpansaas dhopmyna Ko u ee ciencrBus.

UwncnoBble u (pyHKIIMOHATIBHBIE PSAIBI C KOMIUIEKCHBIMH YJIEHAMHU.

Crenennble psaapl. Teopema AGens. Psn Tetinopa. Teopema o pa3nokeHUN aHATUTHUECKOW QYHKIMH B psap Teiopa.

Psaner Jlopana, ompenenenume. Teopema JlopaHa o pa3ioXeHWM aHAIUTHYeCKoW (yHKnmmm B Komblle B psfa. [lorstue
AHAJIATHYECKOTO NMPOJOKECHUS.

Oco0ble Toukn 1 uX Knaccuukanus. Berger QyHkImm B M3011MpoBaHHON 0c000i Touke. DOpMYIIBI 1Sl BEIYMCIICHNS BBIYETOB.
OcHOBHas TeopeMa O BBIUETAX.

IIpMeHeHnE BBIYETOB K BEIYUCIICHUIO ONPENCIIEHHBIX HHTETPAIOB

OnepaunoHHbIH MeTO/
Haiite onpenenenne npeodpazoBanns Jlamnaca. Kakast ¢yHKIHS MOXKET CITY>KUTh OpUTHHAIOM? YUTO Ha3bIBaeTcs N300pakeHueM
¢dhynxmun o Jlammaccey?
3anumuTe TabIUIly N300pakeHI Hanboee 4acTo NCIOIb3YEMBIX AIEMEHTAPHBIX (VyHKITHHA.
ChopmynupyiiTe 1 3aNHIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCIONb3yeTcs sl HaXOXKASHUS N300paKeH!s TI0 OPUTHHATY U
Haobopot?
Chopmynupyiite u 3amummure cBoiicTBa auddepeHIMpoBaHns HW300pakeHUs W OpurhHana. Kak OHU WCIONB3YIOTCS IS
HaXOXKICHUS N300pa>keHns IO OPUTHHATY U Ha000poT?
Cdopmynupyiite 1 3anuIKTE CBOWCTBA HHTEIPUPOBAHKS N300pakeH!s U opuruHaia. Kak oHM HCTIONB3YyIOTCS sl HAXOXKACHUS
n300pa)keHus! 10 OPUTHHAILY U Ha000pOT?
Cdopmynupyiite 1 3anuImTe CBOMCTBA 3ana3AbIBaHus U cMelleHna. Kak OHM NCTIONb3yI0TCs I HaXO0XKAECHHUS M300paKeHUs 110
OpPHUTHHATY 1 Ha000pOT?
Haiite nonsitue cBepTky GyHkunid. Kak 3amucsiBaercst nzoodpaxenue ceeptku? Kak MoKHO HCIIOIb30BaTh (YOPMYITY CBEPTKH JJISL.
HAXOXKICHUS M300pa’keHtsl IO OPUTHHATY U Ha000poT?




OueHovHbIE
MEepONpHUSATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

METOA0M.

e lz3noxwuTe cxeMy HaXOXKICHHUS YaCTHOTO PelIeHHsI TMHEHHBIX AuddepeHnnaIbHbIX YpaBHEHUH OlepaOHHBIM METOIOM.
e l3noxkuTe CXeMy HaxXOXIEHHs YacTHOTO PpEIICHHsS CUCTEM IMHEHHBIX IU(QepeHIuanbHbIX YpPaBHEHHH OIepaliOHHBIM

e 3anummre u nosicaute Gopmyny Jdroamens.
e [llonsatue Qpynkunii Xapucaiina (1 -ynxuus) u Jupaka (O -pynxrms).

5. MeTtoauueckue yKa3aHus 1o npoueaype oleHMBaHUS

OueHOYHbIE MEpoNnpUuATHS

Hpouenypa MPOBEACHUA OLCHOYHOI'0 MEPONIPUATHH H He00X0IMMble MeTONYECKHe YKasaHusd

1.

KontponbHas padoTa

B cemecTpe CTyOeHTHI BBINONHSAIOT S KOHTPOJBHBIX pPA0OT, COAep)KaHHE KOTOPHIX OXBAaTHIBAET BCE pa3Ielbl
quctuIunHbL. KaskmoMy cTyIeHTy Beiaercsi cBoi BapuaHT. KOHTpoIbHBIE paOOTH IPOBOIATCS B YaChl MPAKTHIECKUX
3aHATHN. 3a KOKIYI0 KOHTPOIBHYIO pad0Ty MaKCUMAbHBIA OalI OMPENensieTcsl B COOTBETCTBHE C PEHTHHT-TUIAHOM
JUCTIATLTIHBI.

Kpurepuu oneHku 3a1aHus:

Baniel 32 KOHTPONBHYIO pabOTy MOTYYAIOTCSI YMHOXKEHHUEM MaKCUMaJIbHOTO 0asia, IpenryCMOTPEHHOI'O 3a Hee B
COOTBETCTBHE C PEUTHHI - IJIAHOM, Ha JOJII0 BEPHO BBHIOIHEHHBIX 33JaHUH.

nas3

B cemectpe cryaenTst BemmonHsA0T 5 MJI3 mo BceM pazgenam mporpamMMbl IUCHUILUIMHBL Y Ka)XI0T0 CTy/IeHTa B
rpynie cBoil BapuanT M/[3, HoMep BapruaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYACHTA B CIMCOYHOM COCTaBE
IPYIIIBL

W3 pa3menieHsl B 3JIEKTPOHHOM Kypce MO AUCLUILIHHE.

Pemenne kaxoro 3aanus 10HKHO OBITH HOAPOOHBIM, C BKIIOYEHHEM IPOMEKYTOUYHBIX PAacu€TOB, paccyKACHUH,
MOSICHEHH, C yKa3aHHEM KCIIOb30BaHHbBIX METOIOB M (hopMyIl. 3aJaHHe BBICHLIAETCS OTJENIBHBIM (aiiiom,
ykaszbiBaetcst ®HO, rpynna.




OueHo4HbIe MEPONPHATHS

Hpoueuypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

Kputepun ouennBanus
3aaHre cCYMTAeTCsl 3aUTEHHBIM, €CJTH BBIMTOHEHO OoJiee TTOJIOBUHEI 3aIaHUN
Ecnu 3amanue He 3auTeHo, paboTa BO3BpaILlaeTCcs CTYEHTY Ha JOpaboTKYy.

CTyaeHThl MOTYT HCTPABIIATh HEBEPHO PEIICHHEIE 3aJJaHUs U CAaBaTh HAa MOBTOPHYIO IpoBepKy. IIpemogaBarens
MOYKET Y4€CTh UCIPABJICHHS U JJ00ABUTh OAJUIBI K MPEABIIYIIAM

TectupoBaHue — HE3aBUCUMBII
KoHTpoJsb [TOKO

B cemectpe crymeHThI poxosT qBa pyoexHbix TectupoBanust (PTS u PT6) Bo Bpemst KoHQepeHII-He e B cepeinHe
Y KOHIIE TEKYILEro ceMecTpa COorjlacHo pacmucanuio. PybexHnoe tectupoBanne (PT) mpoBoguTcss B KOMITBIOTEPHOIT
¢dopme B on-line pexume. [IpomomkurenbHOCTh TecTHpoBaHuss — 90 MuHYT 0Oe3 mepepbiBa. OTCUér BpeMeHU
HayMHAETCsI ¢ MOMEHTa Bxojaa cryaeHTa B Tect. MHCTpykTax, MpeamIecTBYIOMUN TECTHPOBAHHUIO, HE BXOAUT B
yka3aHHoe BpeMs. CTy€HT MOXeET 3aKOHUYHUTD BbIIIOJIHEHUE TecTa 10 UCTeYeHUsI OTBEIEHHOTO BPEMEHH.

PT mameneHo Ha HE3aBUCHUMYIO OOBEKTHUBHYIO OIEHKY 3HAHWW, YMECHUN W BJIaJICHUH, IONYICHHBIX CTyICHTAMH 3a
OIIpEIETICHHBIA IPOMEXYTOK O0ydEHHUS.

Kaxplii BappanT Omiiera MOAEIHPYETCs KOMITBIOTEPOM I10 3alaHHBIM pasfenaM XUMHU U coepkuT 20 3amaHuid.
CTyneHThl BHOCAT OTBEThl B KOMIIBIOTEpP, HO BCE PEIIEHMS M IOSICHEHWsI HpoBOIAT Ha Oymare. Ilo okoH4aHUM
TECTUPOBAHMS NIPENIOJABATENIO BBIAAETCA MaTPHULIA OTBETOB U CyMMAapHBI peUTHHT 3a TecT. OO0CyXIIeHUE pe3yIbTaToB
TECTHPOBAHMSI TPOBOIUTCS HA KOHCYJBTALIHAN.

KpuTtepnu omeHKH OTHOI0 3a1aHHS:

® 33 KaX10€ IPaBUIBHO BHINOJHEHHOE 33/1aHUE BhICTaBiIsIeTCs | TECTOBBIN Oai;
® 33 HEMpaBWIHHO BBIIOJIHEHHOE WM HEBBIIOTHEHHOE 3a1aHue BeicTaBisiercs: 0 0asos;
e Ui 3aJaHUi C BBIOOPOM HECKOJBKHX MPABHIIBHBIX OTBETOB, 33JIaHUI HA COOTBETCTBHE M yCTAHOBIICHHE
MOCJIEA0BATEIbHOCTH IPEyCMOTPEHO YACTUYHOE OL[€HUBAHUE.
MakcuManbHBIN CyMMapHBIA TECTOBBIN 0at 3a kaxaoe PT cocraBnser 15 Ganos.
3a 2 Hemenmu po PT cTymeHTBI MOryT O3HAKOMHUTCS C JAEMOHCTPAIlMOHHBIM BapUaHTOM OuJieTa, KOTOPBIH
pacmonaraercst Ha caiite http://exam.tpu.ru B pa3aene « MeponpusTHs», 1 MOXKET OBITh BHIIIOTHEH KaXKAbIM CTYIEHTOM
HEOrpaHUUYEHHOE YHCIIO pas.
Hna cmyoenmos, ne npoweowux PT 6 nepuoo nposedenus mecmupo8amus NoO YBANICUMENbHOU Hpudune,
npeodycmMompena 803MONCHOCHb MEeCMUPOBAHUsL 6 Pe3EePEHbIL OeHb, KOMOPbIL HAZHAYAEMC s Cpa3y NOCie KOHGepeHy-
Heoeu.



http://exam.tpu.ru/

OIIeHO'-lH]:le MEPONPUATHH Hpoue}lypa IPOBEJCHNS OLCHOYHOI'0O MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

Ipu pesynomame pybesicnozo mecmupoganus 6 64108 u menee, 00OYUAIOWUMCS NPeOOCMABNAemMcs 8 Nepuoo
meKyueti NPOMeNCYMOUHOU Ammecmayu 803MONCHOCHb nogmopto npotumu PT 6 pezepansitl 0eHb, co2Aaco8aHHbLIL C
bropo pacnucanuu TI1Y.

HuddepenunpoBannsiii 3auer | JuddepeHiimpoBaHHbIi 3aU€T OCYIIECTBIISIETCS B COOTBETCTBHH ¢ [10105KEHHEM O TIPOBEICHUN TEKYIIIETO
KOHTpOJISI ¥ IpoMexyTouHoi arrectaimu TIIY (kak opraHu3oBaHHas poueaypa He IPOBOJANUTCS).
Wrorosslii 6ani onpeaenseTcs CYMMUPOBAHHUEM OaJllIOB 3a BCE OLICHOYHbBIE MEPOTIPUATHUS TEKYLIETO
cemecTpa.




MWHHUCTEPCTBO HAYKHW M BBICIIEIO OBPA3OBAHUA POCCUVICKOMN ®EJTEPAIIANA

denepanbHOE roCyJapCTBEHHOE aBTOHOMHOE 00Pa30BaTEIBHOE YIPEXKICHUE
BEICIIIEr0 00pa30BaHUs
«HAIIMOHAJIbHBIA UCCAEJOBATEJABCKUI TOMCKHII MOJUTEXHAYECKUI YHUBEPCHUTET»

KAJIEHAPHBII PEATHHT-TIJIAH JUCLATIMHBI
2019/2020_y4e6HblIii o

OLIEHKI1 JucnurmnHa Jlexumm 48 yac,
MATEMATHKA 3
«OTIHYHO» A 90 - 100 GayutoB Tpaxr. sasstmis 48 Hac.
J1a0. zanstrvist Yac.
B 80— 896awioB | 1O HaIpaBICHUSIM: Bcero ayn. pagora % yac,
18.03.01 xumMudeckas TEXHOJIOTUS
«opoor | ¢ | 70 79 Gamnon cre 120 | e
D 65 —69 GaioB 216 Hac.
«Y ORI HUTOIO
E 55 — 64 GaioB 6 3.e
3ayreHo P 55 -100 Gamios
Heynognersopu
TEJBHO/ F 0- 54 6arwioB
HE3QUTEHO

Pe3yJ’leaTbI Oﬁy‘IEHﬂﬂ Mo AMCIMILIMHE!

P11

Bnaneer

METOJIAMU pellIeHus] OOBIKHOBEHHBIX AU QepeHIMaNbHbIX YpaBHEHHH 1-T0 U BBICIIETO MOPSIIKOB U CUCTEM

i hepeHInaTbHBIX YpaBHEHHH,

METOAAMH HCCIICIOBAaHUS CXOOUMOCTH PANOB, Pa3lokeHHs (YHKLUUHA B CTENEHHBIE M TPUTOHOMETPHYECKHE
psnsl; Metogamu auddepeHInanbHOr0 ¥ HHTETPaIbHOr0 UCUHUCICHUS (YHKLIMH KOMIUICKCHOTO IIEPEMEHHOTO;
OCHOBHBIMH IIPHIOKEHUSMH TEOPHUH BBIYETOB; METOIaMH ONEPAIMOHHOI'0 HCYHCIICHUS PELICHHUs] OOBIKHOBEHHBIX
Jw b epeHIMATBHBIX YPABHEHHUI M MX CHCTEM

P2

Ymeer

OIpeNieNsATh THUI, HAXOAUTBH O0Iee U YacTHOe pelleHne Aud@epeHuanbHbIX ypaBHEHHH U CUCTEM JIMHEHHBIX
i depeHInaTbHbIX YPABHEHUH C IMOCTOSHHBIMU KOA((UIMEHTAMH; HCCIE0BATh HA CXOAMMOCTh YHCIIOBBIC
PsAIbI;, HAXOMUTH MHTEPBAJbl CXOAMMOCTH CTENICHHBIX PSIOB; pasiaraTe GyHKIuH B psn Teitnopa u ®ypse;
BBITIOJIHATh AEHCTBHSA C KOMIUIEKCHBIMH YHCIAaMH M QYHKIMAME; AU(GQEpeHInpoBaTh U HHTETPHPOBATH
(YHKIMM KOMIUIEKCHOT'O NIEPEMEHHOr0; pasiaraTb QyHKIHMHU B psax JlopaHa; IPUMEHATh TEOPHIO BBIUETOB VIS
HAaXO)KACHHS HHTETPAJIOB; HAXOAUTH U300pakeHHe 110 OpUTHHAILY ¥ OpUTHHAI IT0 H300pakeHHUIO;

pemrath 3amauy Ko s muddepeHmanbHbIX ypaBHEHHH B CHCTEM C IIOMOIIBIO ONEPaliOHHOTO HCYHCIICHUS

P/I3

3Haer

knaccudukarmo auddepeHnnanbHpIX  ypaBHEHUH, OCHOBHbIE METOIbl peleHus AndepeHIuanbHbIX
YpPaBHEHHH MTEPBOT0 U BBICIINX MOPSAKOB U cUcTeM IU(depeHIMaIBbHBIX YPaBHEHHH;

OCHOBHBIE MOHSTHS TEOPUH YUCIOBBIX U (DYHKIIMOHATBHBIX PANOB; psinbl Teitnopa, Maknopena, @ypbe; noHsTHS
KOMIUIEKCHBIX YHCEN, OCHOBHBIX (DYHKIIMI KOMIUIEKCHOTO TIEPEMEHHOI0 M X CBOMCTBA; An(PepeHINPOBaHNE U
HHTETPUPOBaHNE (DYHKIMH KOMILIEKCHOIO IEPEMEHHOro; MOHATHA psna JlopaHa, 0COOBIX TOYEK, BBHIUETOB,
NoHsTHE TIpeoOpa3oBaHus Jlammaca W €ro OCHOBHBIC CBOMCTBA; OCHOBHBIE IPUIIOKCHHS ONEPALOHHOIO
HCUYHUCIICHUS

Ol.leHO'{HLle MeEpoONnpUusATHA:
Jlisi iMcuMIIuH ¢ popmoii KOHTPoJIs — nudepeHHPOBAHHDII 3a4eT

OueHouHbIe MEPONIPUSTHS Koa-Bo Banabl
Tekymmii KOHTPOJIb:
TK1 KonTponbHas pabora 3 45
nua3 WupuBuayanapHBIE JOMAITHIES 5 25
3aJIaHus
HK Hesasucumblit kouTpons [IIOKO 2 30
HUTOT'O 100

JloToJHUTeIbHBbIE HAJLIIBI

YyeOHast AeATEJIBHOCTD / KoJu-Bo Bajabl
OlLIeHOYHBbIe MEPONIPHSATHS

30




Al Onumnuana 2 10
AII2 BricTymienne Ha KoH(pepeHIun 1 5
HUTOIr'Oo 15
Koa-Bo Ounenounoe Hndopmanuonnoe
- 4acoB Meponpusitue oGecneyeHne
| Mara | S g E Ayn. | Cam.
5 HaYajaa g E E YueOnas 1esTeIbHOCTD Koa-Bo Yueonasn Bugeo-
2 | wenean E £ 3 faxon JHTepaTy Wurepuer pecypc
[ \g E pa -pecypchl o
1 2 3 4 5 6 7 8 9 10 11
1 PA1 |lekuus 1. Y 1-ro mopsaka. Y ¢ pasaensrommmucs|2 OCH | DP1
HepeMeHHBIMY, OfHOpoaHkle. Jluneihnsie Y 1-ro 124
nopsiJKa, ypaBHeHue bepHyu. Hlof
Jexums 2. Y B mnonseix auddepenimanax,|2 OCH | 5P1
7 124
WUHTETPUPYIOUINI MHOXXHUTE. 14
JOIT
1-4
Ilpaktnueckoe 3amsatue 1. JIY 1-ro mopsaka cf2 OCH | OP1
pa3IeAIoMUMICA TIepeMEHHBIMH, OHOpoAHEIE Y. ié;‘[
1-4
BrinonHenne MeponpusTHil B paMKax caMOCTOSATEIIbHOM 6 OCH OP 1
paboTs! cTynenTa: BeinonHenue UJ13. 1,24
JIOTT
1-4
2 POl lexuma 3. JIY BBICHIMX IOPSAAKOB, JOMMycKarorue|2 OCH | 5P1
MOHW)XeHUe mnopsaka. Jlunelineie ogHopoaHble Y. 124
Omnpenenurens BpoHckoro. 21104{[
IMpaxTuaeckoe 3anatue 2. Jluneitasie Y 1-ro nopsiika,|2 OCH OP 1
ypaBHeHue bepHyiu 124
JOIT
1-4
IpakTnaeckoe  samsrue 3. JAY B momHbix|2 OCH | OP1
nudepennnanax. 124
JOIT
1-4
BrinonHneHre MeponpusTUil B paMKax caMOCTOSTEIbHON 7 OCH 9P 1
paboTs! cTynenTa: BeinonHenue U/13. 1,24
JOIT
1-4
3 POl |Jlexums 4.  Jlumeiimsie  omHopomubie  JVY.|2 OCH | DP1
OnpeenuTens BpoHckoro. JInneiinsie 124
HeogHopoansie Y . Meton Jlarpanxa. Hlof
Jexuus 5 JIuneiineie Heopnopoausie Y co 2 OCH | OP1
ClIeLMAIBLHOM PaBOl YacTel0 YpaBHeHus Ditepa 12,4
JOIT
1-4
IIpaxTuueckoe 3amstue 4. J[Y BBICIIHX MOPSAKOB|2 OCH | 5P1
JOITYCKAIOIIME IIOHMKEHHE TIOPS KA. 124
JOIT
1-4
BrlnonHeHre MEPONPUATHI B paMKaX CaMOCTOSATEIbHON 7 OCH 9P 1
pab6otsl crynenta: Beinonaenue UJ13. [loaroroBka k 1,2,4
KOHTPOJILHOH padore. JOIT
1-4
a1 . PA1 |lekuus 6. Cucremsl muddhepeHnansHbIX YpaBHEHWI, |2 OCH | 5P1
OCHOBHblE [OHATHA W  oOmpelelneHus. Merox 124
HCKIIIOUEHHS, MeToJ OJWiepa, HWHTETPUPYEMBIC Aol
KOMOMWHAINH. 1-4
[Mpaktuueckoe  samstme 5. OpHopommbie  H|2 OCH | DP1
HeonHopoaHble JuHekHble Y. Meroa Jlarpanxka. 124
AV co cneunanbHON MpaBoi 4acTbiO r):[loi_[
Ipaktuyeckoe 3anstue 6. Cuctembr Y. 2 OCH | 5P1
1,24
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Koa-Bo Ounenounoe Hndopmanuonnoe
- 4acoB Meponpusitue oGecneyeHne
E Jlata E g E Ayn. | Cam. Koa-80
= |navana | 5 T = YueOHuast 1eATeILHOCTD Yueonas Buaeo-
= | nexemn 5 | Gan08 nuTepaTy Wureprer pecype
~EE pa -pecypenbt "
JOI1
1-4
BrimonnEeHne MepOnpHUATHI B paMKaX CaMOCTOSTEIILHON 6 5 OCH 9P 1
paboThI CTyCHTA! 12,4
JOI1
1-4
5 Jlexuus 7 . YucnoBsie  psabl. OcHoBHBIE| 2 OCH 5P1 | BP1
TEOpEMBI O CBOIMCTBAX CXOAIIMXCA PAIOB 14
JOI1
1,34
Jlexmus 8. JlocTaTouHble TpU3HAKU 2 OCH OP1 | BP1
CXOJIMMOCTH HEOTPHIIATEIBHBIX PAIOB. 14
JOI1
PA1 1,34
PI2 Ipaktuueckoe 3austue 7. KoHTpOnbHas pabota mo teme| 2 TK-1 15 | OCH | D3PI
«1Y 1-ro mopsiaka, BBICHIMX TOPSIKOB, CHCTEMBI 14
HY». JIOIT
1,34
Brinonnenne MeponpusTyii B paMKax caMOCTOATENIbHOM 10 OCH OP 1
paboTs! crynenTa: BeinonHenne U/13. 1,4
JOI1
1,34
6 Jlexuus 9. 3HaKOIEepEeMEHHBIE PSIIBI 2 OCH OP 1
1,4
J0I1
1,34
[paxTuyeckoe 3amsitne § Cymma pspa, HeoOXomumsbid| 2 OCH OP 1
HpU3HAK CXOAUMOCTH PSA. 14
J011
PI2 1,34
IpakTnueckoe 3austie 9. JloctaToyHble npusHaku| 2 OCH | OP1
CXOANMOCTH HEOTPHILATEIBHBIX PSIIOB 14
J011
1,34
BerInonHeHre MEpONPHUSITHI B paMKaX CaMOCTOSATEIILHOM 13 OCH |BP1
paboTsl crynenTa: BeinonHenue UJ13. 1,4
J0I1
1,34
7 Jexmus 10. OyYHKIUOHAIBHBIE PSIBL. 2 OCH | 5P1
1,4
J011
1,34
Jlexums 11. CreneHHbie PAIbI, ocHOBHbIE|2 OCH OP 1
CBOICTBa 14
J011
1910} 134
IIpaxTuyeckoe 3ansaTue 10. 3HAKOIEPEMEHHBIE PAIBL. |2 OCH | 5P1
1,4
J011
1,34
BrinonHenne MeponpusITHii B paMKax CaMOCTOSATENEHOM 6 OCH OP 1
pabotsl crynenta: Beinonaenue MJ13. [loaroroska 14
KOHTPOJILHOH padore. JOIT
1,34
8 Jexuus 12. Pasnoxkenne QyHKINH B CTEITEHHBIE PSIbI |2 OCH | BP1
1,4
JOIT
1,34
PJI2 |[pakruueckoe 3anstue 11. DyHKIMOHAIBHBIE — PsiibL,|2 OCH | OP1
paBHOMEpHAsI CXOAUMOCTb 14
JOI1
1,34
paxtuueckoe 3anstue 12. Pasnoxenne (yHkumii B|2 OCH | 9P1
CTETEHHBIE PSI/IbI, IPUIIOKEHUS. 14
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Heneas

Jlara
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Ayn. | Cam.

Ouenounoe
MeponpusaTHe
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0a10B
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obecnieyeHue

Yueonasn
JmMTepary
pa

Bupneo-

pecypc
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Hnurtepuer
-pecypenl

JOI1
1,34

BeinonHenne MeponpusThil B paMKax caMOCTOATEIIbHON
pabortsl crynenra: BernonaeHne M/13. Tlonroroka k
KOHTPOJBHOH padore.

OCH
14
JIOI
1,34

9P 1

Kondepenu-uenens 1

HK

15

OCH
14
JIOI
1,34

9P 1

Bcero no KOHTpOJILHOI Touke (aTTecTanmy) 1

40

10

P3

Jlexnus 13. Psansr @ypee

OCH
1,4
JIOTT
1,34

OP 1

Jexmmsa 14 Paznoxxenne  QyHkumit B
TpuroHomeTpuieckuit pag Oypse

OCH
1,4
JIOTT
1,34

OP 1

IMpakTnaeckoe 3anstie 13. Paznokenuwe QyHKumii B
psan Oypee, ycnosus Jupuxie

N

OCH
1,4
JIOTT
1,3,4

OP 1

BeinonHeHne MeponpHATHIA B paMKax CaMOCTOATETBHON
paboThI cTy[eHTa: BeinonHenue NJ13.

OCH
1,4
JIoT
1,34

OP 1

11

Pa3

Jlexkuus 15. Tonstue 00 unterpaine Oypoe

OCH
14
JIOTT
1,34

Ipaxtuueckoe 3ausatue 14. Psiapt ypoe i GyHKIUH ¢
MPOU3BOIBHBIM IIEPUOIOM.

N

OCH
14
JIOTT
1,34

OP1

Ipaxruueckoe 3ausrue 15. KoHTponbHas pabdora. Psas

N

TK-2

15

OCH
14
JIOTT
1,34

BrlinonHeHre MEPONPUATHI B paMKaX CaMOCTOSATEIbHON
paboTsl crynenTa: BeinonHenue UJ13.

OCH
14
JIOTT
1,34

OP 1

12

P14

Jlexuus 16. Beenenune 8 TOKII

OCH
3,4
JIOIT
1,34

OP1

Jlexuusa 17. uddepenmmansroe ncuncnenne OKIT

OCH
3,4
JIOIT
1,34

OP1

INpaktuyeckoe 3austie 16. KoMruiekcHble uucina U
nevictBus Ham Humu, OKII

OCH
34
JIOTI
1,34

OP1

BrinonHeHne MeponpusTUil B paMKax caMOCTOSATENbHON
paboThl cTyneHTa: BeinonHeHne NJ13.

OCH
34
JIOTI
134

OP 1

13

PlI4

Jexumst 18. HWurerpanbHoe wucuucnenne DOKIL
Teopemsl Komm

OCH
34
JIOI
1,34

OP1

[Ipaktugeckoe 3anstre 17. YcmoBus Komm — Pumana.
I'eomerpuueckuii cmbica npousBogHor OKII.

N

OCH
34

9P 1
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Koa-Bo Ounenounoe Hndopmanuonnoe
- 22 4acoB Meponpusitie obecreyeHne
E | Hara E g g Aya. | Cam. Koa-80
:% Havana | 3§ g Yu4eOnas 1esTeIbHOCTh G Yyebnasn " Bujeo-
T |wemen | 3 £ 5 ALI08 | wrepary | EPHET o evpe
A~ \g E( pa -pecypchbl e
JOI1
1,34
ITpakruueckoe 3anstue 18. MuTerpupoBanne  OKIIL.|2 OCH | BP1
WnTterpan Kommn. 3.4
JOI1
1,34
BrimonnHeHne MeponpHATHIA B paMKaX CaMOCTOSTEIILHON 7 5 OCH 9P 1
pabotsl crynenra: BernonaeHune WJ13. Iloarororka k 3,4
KOHTPOIBHOM paboTe. AOIL
1,34
14 PIIS |Jlexuums 19. Psimpl aHaMMTHUSCKUX (YHKIMH 2 OCH | DP1
3,4
JOI1
1,34
Jexuus 20. Psag Jlopana. M3onupoBaHHBIE 0C00BIE|2 OCH OP 1
TOYKH U MX KJIacCU(pUKAIMs 3,4
JOI1
1,34
IMpakTnaeckoe 3aHaTve 19. Psapl B KOMIUIEKCHOI|2 OCH | 9P 1
obmacty. Psibl aHAMUTHYECKUX (YHKIMIT 34
J0I1
1,34
BrinonHnenne MeponpusThii B paMKax caMOCTOATENIbHOM 6 OCH OP 1
paboThl cTyneHTa: BeimoinHenue MJ13. [Moaroroska k 3,4
KOHTpPOJIBbHOH paboTe. JOIT
1,34
15 PS5 |Jlexums 21. BerdeT (hyHKIIMU B M30JUPOBAHHON 0C0001i|2 OCH | DP1
TOUKE, OCHOBHASl TEOPEMA TEOPUU BBIUETOB. 34
J011
1,34
IpaxTuaeckoe 3ansTue 20. Pasnokenne ¢GyHkuumii B|2 OCH | OP1
psin Jlopana. 3.4
J011
1,34
Ipaktuueckoe 3amsTue 21, Teopust  BbIYETOB,|2 OCH | OP1
HAXOKJIEHHE BBIYETOB. 34
J011
1,34
BrlinonHeHre MEPONPUATHI B paMKaX CaMOCTOSATEIbHON 6 OCH 9P 1
pabothl cTyneHTa: Beimoiaaenne MJI3. [loaroroska k 3,4
KOHTPOJIBHO#H padorte. J0I11
1,34
16 PIS |Jlexuma 22. IlpunokeHHe TeopHd BbIYETOB  K|2 OCH | 2P1
P16 |BpramcieHNIO0 HEKOTOPHIX HHTETPAIIOB 34
J011
1,34
Jexuus 23. IIpeoOpazoBanne Jlammaca u  erof2 OCH | OP1
CBO¥iCTBA. 34
J011
1,34
IIpaxTuyeckoe 3ansTue 22. IIpuitoxkeHue Teopuu|2 OCH | 5P1
BBIYETOB K BBIYHMCIIEHUIO HEKOTOPBIX HHTETPAJIOB. 34
J011
1,34
BrimonneHne MeponpusITHii B paMKax caMOCTOSATENEHOM 7 5 OCH OP 1
paboThl cTyneHTa: BeinonHeHue NJ13. 34
JIOTI
1,34
17 P16 |exuus 24. Tpunoxenus npeoGpasosanus Jlammaca |2 T OCH
34
JIOTI
1,34
Ipaxruueckoe 3ausrue 23. [IpeobpazoBanue Jlamiaca ul2 OCH | 5P1
€ro CBOMCTBa 34
JOI1
1,34
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Koa-Bo Ounenounoe Hndopmanuonnoe
- £ E’ E ~ -laccza Meponpusitie obecreyeHne
‘E Hfll:;;la E E E YuebHas 1eATeILHOCTD v " Koa-s0 Yueonasn Bupneo-
5 z e = 0a10B Hnurtepuer
T | Hepenn &2 JUTEpaTy _pecypent pecype
= pa bl
Ipakruueckoe 3austue 24. Permenue 1Y u cucrem V|2 6 OCH
OnepanuOHHBIM METO/IOM. 3,4
JIOIT
1,34
BrimonnHeHne MeponpHATHIA B paMKaX CaMOCTOSTEIILHON 7 5 OCH 9P 1
paboTsI cryneHTa: BernoHeHne NU/13. 3,4
JIOIT
1,34
18 Koundepenu-nenes 2 HK 15 OCH | DBP1
34
JOIT
1,34
KonTponpHas padora TOKIT TK-3 15
Bcero nmo KOHTPOJILHOM TOUYKe (ATTECTANNHN) 2 100
O0umii 00beM padoThI 10 JUCHHUIIJINHE 96 | 120 100
UndopmannonHoe obecneyeHue:
No (ko) HaszBanmue 3j1eKTpoHHOr0 pecypca (IP) Anpec pecypca
OP 1 Marematuka 3.1 Tepexuna JLU. https://stud.Ims.tpu.ru/course/view.php?id=633

No OcHoBHas yueOHas Jureparypa (OCH)

(xom

)

OC | @uxrenromsii, I'. M. OCHOBBI MaTEMaTHYECKOr0 aHANM3a : YUeOHUK : B 2 TomMax / . M. @uxtenronsu. — 9-¢ u3z.,crep. — Cankr-Ilerepoypr : Jlans,

H1 |[6.r.].—Tom2 —2008. — 464 c. — Texkct : snexTponHblii / Jlans : snexkTponHo-6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/411
(nata obpamenus: 11.03.2018). — Pexxum jroctyna: u3 koprnopatuBHoii ceru TITY.

OC | bubukos, 1O. H. Kypc 06s1kHOBEeHHBIX An((epeHInaIbHbIX ypaBHeHuH : yueonoe nocodue / FO.H. bubukos. — 2-¢ u3na., crep. — Cankr-IlerepOypr

H?2 |:Jlanb, 2011. — 304 c. — Texkcr : anekTpoHHslii / Jlaub : 3nexTpoHHO-OnGIMOTeuHas cucrema. — URL: https://e.lanbook.com/reader/book/1542
(mata obpammenust: 11.03.2018). — Pexxum gocTyna: u3 kopnopatuBHoii ceru TITY

OC |Ilpusanos, . . Beenenue B Teoputo (QyHKIMH KOMIUIEKCHOro nepemenHoro : yueOuuk / U. B. IlpockypskoB. — 15-e u3a., crep. — CaHKT-

H 3 |Herepbypr: Jlans, 2009. — 432 c. — URL: https://e.lanbook.com/book/322 (narta o6pamenns: 11.03.2018). — Pexxum pocTyna: u3 KOpIopaTuBHOit
cetn TIIY.

OC | bepman, I'. H. COopHuK 3314 110 KypCy MaTeMaTHYECKOro aHammsa : yueoxoe nocodue / I'. H. bepman. — 6-e uzn., crep. — Cankr-IletepOypr :

H4 |Jlanb,2017.—492 c.— ISBN 978-5-8114-0657-9. — Texcr : anexTpoHHsIii // JIaub : anekTpoHHO-61OmmoTeuHas cuctema. — URL:
https://e.lanbook.com/book/89934 (mata obpammenus: 11.03.2018). — Pexxum gocryna: u3 kopmopatuBHoi cet TITY.

No JononHuresbHas yueoHas aureparypa (JOII)

(xon

)

JO |Bsiciast MaTeMaTrKa B yIpaXHEHHUsIX | 3aj1a4ax : yueOHoe nocobue / I1. E. lanko, A. T'. Tlomnos, T. 5. Koxesuukosa, C. I1. lauko.

11 |— 7-ewmn., ucop.. — Mocksa: ACT Mup u O6pazosanue, 2016. — 816 c.: mi.- TekcT: HemocpeACTBEHHBIH.

JIO | Boicmias MaTeMaThKa JUIsi TEXHUYECKHX YHUBEPCHTETOB. YuebHoe nocobue: B 5 u.: U. 5. ludpdepenunansubie ypapnenus / B. H. 3apopoxnsiii, B.

2 |®.3ammex, A. 0. Tpudonos, A. B. Illanosanos ; Hannonansusii nccnenosarensckuii Tomeknit momarexanaecknii yausepeuter (TITY), @usnxk o-
Texuudecknii uHctuTyT (OTU), Kadenpa Briciieid Mmarematiku u mMarematuyeckod ¢pusuku (BMM®) . — Tomck : Uza-so TITY , 2014.-URL:
http://www.lib.tpu.ru/fulltext2/m/2015/m135.pdf (mata obpamenums: 13.04.2018). — Pexum mocryma: u3 kopropatuBHoit cerun TITY.- Tekcr:
9JIEKTPOHHBI.

JIO | Tepexuna , JI. . Boicuias maTematuka. Yue6noe nocodue. . 4. lupdepenunansupie ypapuenus. Pajapl. OyHKIMYE KOMILIEKCHOTO NEPEMEHHOTO.

13 |Oneparmonnsii meron / JI. U. Tepexuna, U. U. ®ukc . — Tomck : Jlenprannan Usa-so TT'Y , 2011. — 268 c.- TekcT: HemocpeCTBEHHEIH.

JO | Tepexuna , JI. 1 . COOpHUK MHAMBH/yaIbHBIX 3a/IaHUI 1O BRICUIEH MaTeMaTHKe. YueOHoe mocobue. B 4 u. Y. 4/ JI. . Tepexuna, U. Y. ®uxkc ;

114 |Hamuonansusril nccnenoBatensckuil Tomckuii momutexundecknil yausepeutet (TITY), @usuxo-texuanueckuit nactutyt (OTH), Kadenpa Beicieit
MaTeMaTHKU U MaTeMaTnieckoit pusuku (BMM®) . — 2-e uzn.. — Tomck: Uzn-so TITY ,2014. — URL :
http://www.lib.tpu.ru/fulltext2/m/2015/m143.pdf (nata o6pamenus: 13.04.2018). — Pexxum moctymna: u3 kopropatusoit cetu TIIY.- Tekcr:
9JIEKTPOHHBIN.
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