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

OnemeHt Cemectp Cocrapasiioniue pe3yjibTaTOB 0CBOCHHUSA (1eCKPUNITOPbI KOMIIETEHIIUM)
00pa3oBaTeIbH Kon
Ol IpOrpaMMBbI HaumeHoBaHue
(oucuumIuHa, RO KOMIIETeHIHH Kox HaumenoBanmne
IpaKTUKa,
TUA)
YK(¥)-1.B1 Birageer onbITOM IpUMEHEHUS 3aKOHOB €CTECTBEHHBIX
HayK U MaT€MaTUYECKUX METOAO0B U MOJENEH s
Crocob6en pelIeHus 3a/1a4 TEOPETUIECKOTO U PUKIIATHOTO
OCYLIECTBIIATh  TIOMCK, XdapaxkTepa
KPUTHYECKHI aHaIn3 U YK(V)-1.V1 YMeer pemiats 3aJ1a4d TEOPETUUECKOTO U MPUKIIATHOTO
YK(VY)-1 cuHTe3  wmH(popmanuu, Xapaktepa
MPUMEHATh CHCTEMHBIN YK(V)-1.31 3HaeT 3aKOHbBI €CTECTBEHHBIX HAYK U MaTEeMAaTUYECKUE
3 MOAXOA JUIsl pelIeHUus METO/Ibl TEOPETUUYECKOI0 XapakTepa
Maremaruka 3 MOCTaBJIEHHBIX 33]1a4
Brageer maTeMaTH4YeCKUM anmapaToM KOMITJIEKCHOTO
U OTIEePaIIMOHHOTO UCYUCIICHU, AU PepeHIInaTbHBIMU
OTIK(Y)-1.B3 YpaBHEHUSAMH U PAJIAMU TSI IPOBEICHUS
CIHOCOBHOCTD I TEOPETUECKOT0 HCCIE0BAHNA H MOJIETHPOBAHH
FOTOBHOCTE (hUBUYECKUX ¥ XUMUYECKHUX MTPOIIECCOB U SBJICHHUH, a
HCIIONB30BATE TaKKe, 715 penieHus mpoecCHOHANBHBIX 3a/1a4
OMK(y)-1 | Octiome saort N
R A OIIK(Y)-1.Y3 rapMOHUYECKOTO U KOMHJ‘I’GKCHOFO aHajau3a Mnpu
JTCIIATIIIAH B
NpobeccHoHaTbHO pEIICHNH CTaH apTHBIX 3a/1a4
ACATEIEHOCTH 3HaAeT OCHOBHBIE ONPEEICHUS U IOHITHUSI TEOPUU
ONK(Y)-1.33 muddepeHIMaNbHBIX ypaBHEHUH, pAI0B, QYHKIUU

KOMIIJICKCHOT'O IIEPEMCHHOTO U OIICPAIUOHHOTO
HUCYHUCIICHU




2. IToka3zaTesu U MeTOALI OLICHUBAHUS

H.ﬂa}ll/lpyeMble Ppe3yibTaThl Oﬁyqeﬂl/lﬂ 0 TUCIHUIIIHHE KO}I HaumeHoBaHnune pasjgeia THCHUIITHHBI MeToabl OlleHHBAHUS
Kon HaumenoBanue KOHTPOJIMpPYeMoii (O eHOYHBIEC MEPONPHUATHS)
KOMIIETEHIIUH
(11 _ee yacTH)
P 1 | Brmageer 1. O6biKHOBEHHBIE TU(dEepeHITnATbHBIC KoHntpoinbHas
MeTOZLaMI/vafIHeHI/IH OOBIKHOBEHHBIX AU(D(PEPEHIIHATBHBIX ypaBHEHHs [IEPBOTO NOPS/IKA paGota
aBHEHHU# 1-T0 U BBICIIETO MOPSAKOB U CUCTEM
P b 2. O6bikHOBEHHBIE TU]PepeHnanbHbIE NJI3.
nuddepeHnrnanbHBIX YpaBHEHHIH;
METOIaMHU HCCIIEA0BAHUS CXOIMMOCTH PAIOB, Pa3/I0KEeHUs YPaBHCHHUA BBICIINX MOPAIKOB U CUCTCMBbI Tecruposanue —
(YHKIOWH B CTENICHHBIC U TPUTOHOMETPHUYCCKHE PSIIIBL; 0OBIKHOBEHHBIX ,Z[I/I(b(i)epeHHI/IaJ'ILHbIX HC3aBUCHMBIN
MeToamu i GpepeHIHATEHOTO U HHTETPAIBHOTO HCYUCIEHUS | YK(V)-1 ypaBHEHU kouTposis ITOKO
(YHKIHH KOMIUIEKCHOTO MIEPEMEHHOT0; OCHOBHBIMU 3. UncioBbIe psitbl
HPUIIOKCHUSIMA TEOPUH BBIYETOB; METOAMH OTIEPALIHOHHOTO OIK(Y)-1 4. OVHKIOHATEHBIC DSIEL
MCYHCIICHHUSI PEIeH s OOIKHOBEHHBIX AM(b(epeHIHATBHBIX - WYHKI pia
YPaBHEHHUH ¥ UX CHCTEM 5. Psanpr @ypbe
7. Pa1pl B KOMILJIEKCHOM 00J1aCTH
8. Teopust BBIYETOB U €€ NPUIIOKEHHUS
9.Ilpeobpazopanue Jlamaca. OnepariOHHBIA
MeTo/1 peleHus AudQepeHnanbHbIX
ypaBHEHUH
P2 | Ymeer 1. OObikHOBEHHBIE MU DHepeHIInaIbHbIe KoHnTponsHas
OHE)E;[CIMTB THII, HAXOJHThH 06vLuee M HacTHoOE  pemenue ypaBHEHHs [IEPBOTO NIOPS/IKA paGota
U pepeHIraNbHBIX ABHEHMH W CHCTEM  JIMHEHHBIX
A PeHit P y 2. O6bIKHOBEHHBIE U] PepeHInanbHbIe Nas.
nudhepeHnranbHBIX ypaBHEHHUIT c MOCTOSHHBIMU
k0> QUIUEHTAMY; HCCIEN0BATh HAa CXOOMMOCTh YHCIOBBIE YPaBHCHHA BBICIIUX IMOPAIKOB U CHCTCMBbI TectupoBanue —
PSZIBI, HAXOAUTH MHTEPBAILI CXOJUMOCTH CTENEHHBIX DPSJIOB; OOBIKHOBEHHBIX U (HepeHIIMATEHBIX HE3aBUCUMBIN
pasmarate QyHKImE B psax Teiuopa n Pyppe; BBIOTHATH | YK(Y)-1 ypaBHEHUU koHTpoib [TOKO
JeWCTBHSL ¢ KOMIUIGKCHBIMH  YHCIAMH U HKIUSAMH;
by | onk)-1 3. YncaoBbIe psJIbI

nuddepeHnnpoBaTh U UHTETPUPOBATh (HYHKIIMH KOMIUIEKCHOTO
IIEpEMEHHOTO0; pa3naratk (GyHKIMU B psax JlopaHa; IpUMEHSATH
TEOPUIO BBIUETOB U1 HAXOXKICHHWS WHTETPaJioB; HAXOIUTh
n300pakeHre 0 OPUTHHATY U OPUTHHA 110 H300paKeHHIO;

pemats 3amawy Komum ans auddepeHInansHpIX ypaBHEHHH U

CUCTEM C IMOMOIIBIO OINCPANUOHHOTI0 UCHUCIICHUSA

4. ®yHKIMOHATIBLHBIE PSI/IbI

5. Paner @ypee

7. Psiapl B KOMIUIEKCHOM 001acTu

8. Teopust BBIYETOB U €€ NPUIIOKECHUS

9.IlpeobpazoBanue Jlamnaca. OnepariOHHBIHA

MeTo perieHus qudepeHnnanTbHbIX




ypaBHEHUH

P 3 | 3uaer 1. OGbIkHOBeHHBIE AU dHepeHITnaTbHbIE KoHntpoinbHas
wiaccupukanuio audhepeHIHaIbHBIX YpaBHEHHH, OCHOBHbIE YPaBHEHMUS TIEPBOTO MOPSIKA paGora
MeToAbl pemeHus udPpepeHIManbHbIX YpaBHEHUI TepBoro M 2. OGHIKHOBEHHbIE H(hEPCHIHATEHBIE W13
BBICILIHX MOPSIAKOB U CHCTeM (G hepeHIHATBHBIX YPaBHEHUIA; '
OCHOBHBIE TIOHSTHS TEOPUM YHCIOBBIX M (DYHKIMOHANBHBIX YpaBHCHUA BBICIIHX IOPAAKOB 1 CUCTEMBI TecrupoBanue —
psnos; pamel  Teiopa, Makiopena, ®ypbe; TOHSTHA 0OBIKHOBEHHBIX AH(depeHITnaTbHBIX HE3aBHCUMBIN
KOMIUIEKCHBIX ~4YHCEJN, OCHOBHBIX (YHKIMI KOMIIJIGKCHOTO yYpaBHEHHI koHTposs IIOKO
IEpEeMEHHOr0 ¥ uX cBoicTBa; auddepennupoBaHue u VKO 3. Yucnosslie psast
MHTEIPHPOBaHHE  (YHKIMH  KOMIUIGKCHOTO — IEPEMEHHOIO; | OITK(Y)-1 4. OyHKIIMOHAIBHBIE PSIIbI
noHsitHst psaga JlopaHa, OCOOBIX TOYEK, BBIYETOB; IMOHSITHE 5. Pane1 @ypee
npeoOpa3oBanus Jlamiaca u ero OCHOBHBIE CBOICTBA; OCHOBHBIC 7. Psiipl B KOMILIEKCHOM 00J1acTH
HPHUIOKEHHUSI OIEPALMOHHOTO UCUHCIICHHS 8. Teopus BbIUETOB U €€ MPUIOKECHUS

9.IlpeobpazoBanue Jlamaca. OnepanmoHHBIM
MeTo[ peteHus nuddepeHInantbHbIX
yYpaBHEHUH

3. IIkaJja oueHUBAHUSA

[Topsinox opraHu3any OLIEHUBAHUS PE3yJbTAaTOB OOYYEHHS B YHMBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OlIEHUBaHUS pe3yabTaToB 00ydyeHus B ToMCKOM monuTexHndeckoM yHuBepcutere (Cucrema olleHuBaHUs)» (B AEHCTBYIOLIEH peJakKIum).
Hcnonb3yercss OalabHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3ylbTaToB oOydeHus. MtoroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHAAM
yueOHoil nesrenbHocTH (M3ydeHue nucuumianH, YHUPC, HUPC, kypcoBoe mNpoeKTUpOBaHHE, MPAKTHUKH) OINpeNeiseTcss CyMMOH OaijioB IO
pe3ylibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXYTOUYHOM aTTecTanuu (MTOroBast peTHHroBasi oleHka - MakcumyM 100 GanioB).

PacnpeneneHne OCHOBHBIX H AOOINOJHHUTCIBHBIX 0anmaoB 3a OLCHOYHBIC MCEPONMPHUATUA TCKYLIECITO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACIbHBIX OICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOIOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJHEHUS CooTBeTCTBHE

o OnpeneieHne OLEHKH
3a1aHus TPAJMIMOHHOI OlleHKe

90%+100% «OTInYHOY OTnnyHOE MOHUMAHKE MIPEIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE OIMBITOM MPAaKTHYECKOH e TeIbHOCTH,




HCO6XO)II/IMI)IC pE3YyIbTAThI 06yquI/m Cq)OpMI/IpOBaHI)I, HUX Ka4CCTBO OLICHCHO KOJIUYCCTBOM GaJ'IJ'IOB, OJIM3KHM K MaKCUMaJIbHOMY

70% - 89% «XOpOIlIO)) HOCTaTO‘-IHO MOJHOC MOHMMAHUC MPEAMETA, XOPOUINE 3HAHUA, YMCHUA U OIBIT HpaKTI/IquKOﬁ JACATCIBbHOCTH, HGO6XOZ[I/IMI>IC peE3yabTaThl
O6y‘{CHI/Iﬂ C(bOpMI/IpOBaHBI, Ka4€CTBO HH OTHOI'O M3 HUX HC OIICHCHO MUHHUMAaJIbHBIM KOJTUYCCTBOM OamoB
55% - 69% «Y IOBJ.» HpI/IeMneMoe NOHUMAaHUC MpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/I‘IeCKOﬁ JACATCIbHOCTH, H€O6XOI[I/IMI)IC PE3yabTaThl

06yqu1/151 C(l)OpMPIpOBaHLI, Ka4€CTBO HEKOTOPLIX U3 HUX OLICHCHO MUHUMAJIbHBIM KOJIMYCCTBOM GaioB

0% - 54%

«Heynosu.»

PesynpraTel 00y4eHHUs] HE COOTBETCTBYIOT MHHIMAIBHO JOCTATOYHBIM TPeOOBAHUIM

[IIxana s OLIEHOYHBIX MEPONPHUATHI dK3aMEHA

% BBINOJIHEHHUSI JK3aMeH, CooTBeTcTBHE
3aJaHuii SK3aMeHa a1 TPaJMIHOHHOIi OlleHKe Onpeneacnue ouenkn
90%+100% 18 +20 «OTIUIHO» OTnu4HOE NOHUMAaHKE TIpeIMeTa, BCECTOPOHHUE 3HAHUS, OTJIMYHbBIE YMEHUS U BJIaJ€HUE ONBITOM MIPAKTUYECKOI AesITeIbHOCTH,
HEOoOXOAMMBIE PE3yJIbTaThl 00yUeHH sl CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOJIMYECTBOM 0alioB, OJIM3KUM K MAKCHMAJIbHOMY

70% - 89% 14+17 «Xopomo» JlocTaTouHO MOJIHOE MOHUMAaHUE MIPEeMETa, XOPOLIHe 3HAHUS, YMEHUS U OIBIT IPAaKTHUECKOH AeATeNbHOCTH, HEOOXOAUMBIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MUHUMAaJIbHBIM KOJIMYECTBOM OalIOB

55% - 69% 11+13 «Y 1OBIL.» [MpuemneMoe MOHUMaHNE IPEAMETA, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHIECKOH AEATEIHHOCTH, HEOOXOIMMBbIE
[pE3yIBTaThl 00Y4YEHHs CHOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX 3 HUX OIIEHEHO MUHMMAJILHBIM KOJMYECTBOM OAIIOB

0% - 54% 0+10 «HeymoBi.» PesynbTaTel 00y4eHus He COOTBETCTBYIOT MHHUMAIIFHO JJOCTATOYHBIM TPEOOBAHUIM

4. TlepeyeHb THNOBBIX 3aJaHMI1

OneHovHbIE
MEpPONpPHUSITHST

IIpuMeps! THNOBBIX KOHTPOJILHBIX 321aHHI

KonTposba
ast pabota

BapuaHT Ne 1
KoHTponbHasa pa6oTa no teme «AuddepeHumnanbHble ypaBHeHUa 1 —ro nopagka»
1. Onpeaenutb TMN U HaUTK 06 Me peLleHUs JaHHbIX YPABHEHWIA:
1. (y+ylnx)dx— (x—xy)dy =0.
2

. 2X
5

1+X

_2X

1+X

5y




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

2
3. (xy2 +12)dx+ (x2y —X—S)dy =0.
y y

2. HaijiTn yacTHbIe pelieHUs] yPABHEHUI:

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

X

5. eYdx=(2y—-xe¥)dy, y(-1)=0.

KoHTponbHas paboTa no teme «AudpdepeHumnanbHbie ypaBHEHUA BbiCLLEro NopAaKa U cuctembl AY»
) OnpeaenuTb TUN U HAITU 06LMe peLleHUs faHHbIX YPAaBHEHUN:
1) y'=y+x
X

14 1 e
2) Y -2y +y=—.
X

I1) Pemurs 3apauy Komm:
1) w+(y)=0. yO=1y®=L

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

dx

_ = y’
3) d‘i'/t x(0) =1 y(0) = —1.

E:




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucjaoBble (l)VHKIII/IOHaJ'IbHBIe PHAbI

HcenenoBars Ha CXOAUMOCTD PsJIbIL:
i 1 = nl(n+1)!

byt z (n+1)° 3.3

in+1-cos®na (n+2)23" o (2n)!

4Q§[”‘1j, 5j§£€¥mﬁ

n=1 3n+2 n=1 N +5 .

Haiitn nHTEpBANI CXOAMMOCTH PsIia, UCCIEA0BATH PsAJl HA KOHILAX MHTEpBaJIA:
2n o 92N
mlw 3" (n+3)?
1) Z 2) X

n=1 (x+5)"

Paznoxuth B psan Teitnopa, B OKPECTHOCTH TOYKH Xo, PyHKIHIO F(X):

1) y=Inx, x5=1 2) y:xz-sin5x, Xp=0

3

VI.

) Y=

TmE 0T Y e

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

a) Haiitu Bce 3HaueHUs KOpHS: 3-2. Pe3ynbpTaT BBIYKCIIEHHH NPEACTABUTH B alreOpanyueckoi popme.

6) Ipexcrasuts B anreGpanyeckoit popme: (—1—i)* .

. ; 2
a) Haiitn ko3 uIrenT pacTsKeHns ¥ yrol MoBopoTta B Touke Zy = 1—1 npu otobpaxennn o = Z

6) IIpoBepuTh PYHKLMIO HA AHATUTHIHOCTD: © = (Z)°

Haiitu ananmurtuaeckyro dyukmmio f(z) =U +1V 1o usBecTHON  JeWCTBUTENHHONW YAaCTH U 3HAYEHHUIO

f(z,):




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

U(xy) =x>=3xy% f(i)=-i.

VIL. BBIUHCIIUTE HHTEpAT: IZZ Imzdz, rae L - otpesok npsmoii or Toukn z; =0, no Touku z, =1-2i.
L
dz _ .
VIIL. BpI4cIuTh HHTErpA: Iﬁ ,rae L .|Z - 2I| =1.
i 2°(z—2i)

Konumponwvnasa paboma Ne3 no meme «Komnnexcuwvie paovt. Boiuemuvi»
BAPUAHT Nel
yA
(z-1)(z% +22-13)
©  cos(in) R (z+i+1)"

2. HaiiTi ¥ TOCTPOUTH 00JIACTH CXOAUMOCTH PSIa; Z

n1(z+i+1)" no(2n+i)(4+3i)"

1. Pasnoxwurs GpyHKINIO f ( z ) = B psin Jlopana ¢ uenrpom B Z() = 1 & xombue | z-1 |> 4.

3. Brruncnute CJICAYIOINE UHTCTPAJIbIL:
o0

zdz exp(1/z)+1 COS zzxdX
A) § B) I dz C)_[

2 2
-2-a€° +€ 42 2 o XS +4x+5

KonTpoabHnas padora Ne3 no teme «OnepanoHHoe MCHUCIEHHUE.
BAPUAHT Nel

1. Peumrs muddepennmansHoe ypapuerne X' +3X = e , €CIIN X(O) =0.
2. Cnomomsio popmysnsl [lroamenst HATH pellieHUue ypaBHEHHS
X''=arctgt,




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

Y/IOBJICTBOPSIOIIEE HAYATLHBIM YCIOBUSM X(O) = X'(O) =0.
X'+4y +2X =4t +1,

3. Pemmts cucremy ypaBHEHUI

' 3 2
+X — —_t

nas. [IpuMep BapuaHTa MHAMBHAYAIbHBIX 3aJaHHM.




OneHovHsbIe IIpuMepb! THNOBBIX KOHTPOILHBIX 3a1aHUI
MepONpPHUSTHS

JuddepeniinantHele YpaBHEHWA W CHCTEMBI

1. HaiiTu obiuse peiiesns ypasHeHuil NepBoro nopajika

¥ !
Ny-2o_-
) ¢ sinfy/c)

2) o +ycosz = cosx.

DNESEEND
-z Ll.["
n € ciy_l_ Jq
T cos’y
5) (32 +62y”) dr + (Br’y + 4y ) dy = 0.
6) 24yt +dy—z)y =L

=10.

2. HaiiTn uacTHEle pellledis ypasHeHUi

1) V¥ + Lde =z ydy, y(1) = 0.
2 (z—y)dr+(z+y)dy =0, y(1) =1
3) zy — 2y =2t y(1)=10.
4) ' dey=(14+z)e™ o, y(0) = L.
3. HaiiTu peluenus ypasHeHRil BrCLIero Nopsika
0)=10
1) 2oy = o2 = 1. AT y(l )
) yy' =y A I
3y cos’x = 1 )y +4¢' = cose.
5) ' + 2+ cue’z 6) ¥ +29' + ey
V¥ =E s yrayTy=e T
Ny +2 +y =12z - 10)e". 8) y" — 3y’ = 2sindz — cos Iz

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

13) &+ 24 4 5¢ = 8¢~ sin2, 2(0) =2, (0)=6.
14) & — 62 + 252 = Qsindt — 24 cos 4t z(0) =2, z(0)=-2

4. HaiiTu peluesins MMHeAHEIX cHcTeM

1) & =—8r+dy %) [i:=['}z:+5y z(0) =0
=3z —dy |g=—a+2y " y(0)=1

3) & =5r—2y 4)[1':=[i-1:+~‘1y+2r’

T li=2+y |g=—ac+10y-1"




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1. UccnenoBaTh Ha CXOMUMOCTH 3HAKOIIOJIOKUTEIHHBIC pAIbL:

©  (2n-1)? © 5 3
) nz-:1(5nz +1)-</n ? nz=:1tg 2n+17
(n) i (n )" 1
3 AL
) Z 4) nX:,l . o

2. UccrenoBaTh Ha CXOJMMOCTD 3HAKOYCPEIYIONITUECS PSIJIBI:

IDNETEI=CRNPS ST
n=1 2n n=1 n°+4
ng~2
3 ey g z< 0" |n2”[ %)
n=1




OneHovHbIe
MEpPONpPUATHS

IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) f%””(x—s)” 2) 3 (=1)"n 22" x"
n=1

n+1 n=1

4. Pasnoxuts B pan Teitnopa no crenensam (X — XO) byHKIIM:

1) y:%, Xg = —2 2) y=(1+x)e?, % =0
X +4x+7
arctgx® 3
3) y:5—3 Xo =0, 4) y=In(x+2)" x9=1.
X

5. Mcnonp3ys pasnokeHre MOIBIHTErPaTbHON (QYHKIIMH B CTENICHHOW PSIJl, BBIYUCIUTh HHTETPAIBI C TOYHOCTHIO
He menee 0,01:

1/8 1
1) | 1—x° dx 2) J'sinx?’dx
0 0

KomnuiekcHble yncaa U pyHkuuu

1. lausl uncna Zg = —2\/§+ 2i, 2, =2-6l.

BeImonHUTE neiicTBus B anreOpandeckoi popme:
4
1) 31+52,, 2) 7-1,, 3) —.
Zy
2. Jlansl uncna 7y = 3\/§+3i, Z, =-1+4i, 23=2-4i.

ITocTpouTh umciia Ha KOMILUIEKCHOM IUIOCKOCTHM M TIEPEBECTH B TPUTOHOMETPUUYECKYIO M IOKa3aTelbHYI (opmy
3anucy. BBIMONMHUTG yKa3aHHbIE NEHCTBHSI B MOKAa3aTeIbHON (oOpMe, pe3ysbTaThl MPEACTaBUTh B aJIreOpandeckoi U B
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MoKasareiabHou hopme.
6 Zo-1
D ()% 2) Yz, 3 22
iy + 23
3. Manbt uncna 2y = —1—1, 2, =2+3I.

Bbraucinth 3HaueHUS (PyHKITHIA:

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

Pe3ynbrarhl mpeacTaBuTh B anredpandeckoit popme.
4. OnpeaenuTh U IOCTPOUTh Ha KOMIUIEKCHOW TUIOCKOCTH CEMECTBA JIMHUH, 3aJaHHBIX YPAaBHCHUSMU:

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

5. Haiitu Mozysns 1 apryMeHT npou3BoaHoN GpyHkiuun W = f (Z) B TOUKe Z = Z:

f(z)=(@+4i)e™  z5=1+i

6. BBIUMCITUTH WHTETPAIIBL:

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

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

7. BeIMUCINTB, UCTIONB3Ys MHTETpalibHYIO hopmyy Koru:




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS
1) z]=0,5;

22 -7
[jj—dz, 20e L:12) |z+1|]=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

pll _ ebt

1) f(t)=cos™. 2) f(t)= "

2. Haiitu opuruHans! GyHKIHH 110 3aJaHHBIM H300PasKEeHUSIM:
1 p2
) F(P)=—m—— ) F(P)=-——>—
(p+1)*(p+3) (p?+4)(p? +9)

3. Haiitu pCUICHUC 3a1a4n KOIHI/I OICpalilMOHHBIM MCTOAOM:

1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.

2) X"+6x =12, x(0)=0, x'(0)=0.

3) x"—4x'+3x=5%,  x(0)=0, x'(0)=0.

4. Peminth ypaBHEHUS, UCNOIB3Ys hopmyny 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 PEeIICHUC CUCTEM OINCPATMOHHBIM MECTOAOM:

D 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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MepOonpUsSITHS
TectupoBa | Bompocsr:
HHE — 1. /laHBI KOMIUICKCHBIC YHCIIa
HE3aBUCUM Z =1+2i u Z, = 3i
BIN - —
KOHTPOITE (3mech Z; U Z, - KOMIUIEKCHO COTPSIKEHHBIC YHCTIA)
[IOKO YcTaHOBUTE COOTBETCTBHE
(PT5 u JieficTBHE HaJ YHUCIaMU:
PT6) 1. 2z,+3z,
2. 7,-7,
3. 2,12,
z
4, 5.2
Zl
5. ()
pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4, —6-3i
5. 6+3i

2. I[aHLI KOMIIJICKCHBIC YHCJIa

i~
_ 4
7, =2e
57

—i
z,=7e °©
a) [maBHOe 3Ha4YeHHe apryMeHTa npou3BeeHus Zq * Zo paBHO

z

0) ['maBHOE 3HaUYEHHE apryMEHTa OTHOLIEHHS —- PaBHO
z
2

(OtBeThI 1aTh B rpasycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA

1. 2exp|l+i—

o115}

2. 2exp 1+i2?”J

3. 2exp 1—i£j

4, 2exp 1+i£j
3

SAREEE A

3HaueHHE QPYHKINU

. e(1++/30)

e(i—+/3)
e(~/3-i-1)
e(~/3-)

4.

Haiitu ko3duimenT pacTsikeHus U yroj noBopora B Touke Zg = |

npu oTobpaxenun | (Z) = Z4 +Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaAPATHBIX OKPYTJIATH 00

JACCATBIX.
3HaueHus yriia moBOpOTa BBOAWTE B Irpagycax

BBCCTI/I JBa 4YHcCiia
k =
o =

5.

Boruucnuts unTErpan J (Rez+Jmz)dz (L)-

(L)  Tre npsiMast JIMHUS,
2,=0 z,=1+2i

COIMHSIONIAS] TOUKHU 51

BsecTu nBa uncina
X =

y:
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OTBeT Moy4YuTh B BUjIE KOMIUIEKCHOTO urcna X + 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH

4/9,-712
6.
BbIuMCIMTE MHTETpal, HCIoNb3ys Gpopmyny Komm 1. —7xl2
dz 2. -1
i; > 3. 7xl2
|Z+2i|=22 +4 4. —xil2
. 5 -1/2
KOHTyp O6XO,HI/ITCﬂ B ITOJIOKUTCIIbHOM HAIIPaBJICHUH.

7

Bri6epute Bce pyHKIIMH, KOTOPBIE MOTYT Int
CILY>KMTb OpUTMHAJIaAMU A. T

t° 45~
arctgt
cost

m O OW

m
|
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Y CTaHOBUTE COOTBETCTBUE OPUTHHAIIOB H 2 4p
n300pakeHuH 1. F(p)= + 2
p+3 p°+4
A f(t)=2e"" +4cos2t 5 8
B. f(t)=3e™ +4sin2t p+3 p°-4
_ o3 4 4
C. f(t) 293 +4sh2t 3. F(p): 3_ - p
D. f(t)=4e™ —4ch2t p=2o p~-4
4 F()= by
Pp-3 p°+4
9.
Boibepute yCcIOBHO  CXOIAIIMMCS psAl, MCHONb3ysS IMPU3HAK 0 (_1)n+1 ) n2
JleiiOuua 1. —
n1 (3n+2)2
2 fe'e) (_1)n+1 n
"o (n+D)!
fe'e) n+1 .
3 D
n=1 3n+2
o (_q\n+1
g 3 Y
n=1 3n+2

10.
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—1 1

Paznoxuts pyHKIIUIO f (X) - (1 + X)(X _ 2) B psij '
Maknopena. 2.
3.

1
f T y_= 2 - 3
(X)==x 3x +4x +
f(x)=—+1x+§x2+—x3+
4 8
(x)_—1+£x—§x2+—x3+
2 4 8 6

11.

Nurepsain (1;3) sBiseTcss HHTEPBAIOM CXOAUMOCTH PSIOB

12.YcraHoBuTE COOTBETCTBHE
byHKIHS CYIIECTBEHHO 0c00ast TOUKa

z

I
2°(1-12)

z=00

f(2)




16.Pemmts 3amauy Ko oneparuoHHbIM
METOJIOM

X'+3x'=e", x(0)=0, x'(0)=-1

OrtBerT:

X(t) = S(e‘3t —1)— L

3

Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs
1+z
In| —
Z
f (Z = ECYETN Z:O
2°(z +41)
. [ Z+1+4i ,
f(z)=sin| ——— z=-4i
zZ+4
1
e z—i
f(2)="F——— z=i
(z°+1)(z-1)
z=1
z=4i
z=-i
13
1 Qo= __ I
Oynxmmo W = — paslioXwii B OKPECTHOCTH TOUYKH Zg= —i B CTENICHHOM psiJ Q= _1_
= _ -1
- )2 13 Q= __ -1
a,+a(z+i)+a,(z+i1) +a,(z+i)" +...
VYxkaxute k03D OUITMEHTHI Pa3IOKEHUs 8g; 81; 8y; a3
(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT
MHHMBIH, |— MepBblii MHOKHUTENb)
14,
-3t
-€

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

1yt
n=1vNn+2
© 1
* Ly ez
G 1
> n§1(n2+3).m
4 n§13n1+5

161/13 ypaBHCHI/Iﬁ BBICHICTO IMOpAAKa BI:I6paTI> YpaBHCHUA, JOITYCKAIOMINE ITOHMXKCHHUE TTOPAJKA C TIOMOIIBIO 3aMCHBI

y'=p(y).y'=p,p

- y"+1_2y(y')2=0
2. 2yy"=2yy'Iny =(y’)’*
3. y'+2y'+y=e”
4. y"sin* x =sin2x
5.

y +25y:sin35x

17. Yacrroe pemenue y * HEOJHOPOIHOrO JIMHEHHOTO
ypaBHEHHS
y'-3y'+2y = x-e*

HUMCECT B

P w b PR

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

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




Ouenovnble IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

DK3aMeH
IIpumepsl 3a1aHKil HA DK3aMEH

DK3aMeHAIMOHHBIN Oumiaer 1

Cemectp 3
Creniennble paasl. Teopema Abens.HaxoxieHre HHTEpBaia CXOAMMOCTH CTETIEHHOTO Psiia.
2. Tlpeobpa3zoBanue Jlamaca. OpuruHais 1 n300paxeHusi. OCHOBHBIE CBOMCTBA ONEPALIMOHHOTO METOIa

=

1. Pemwmts 3amauy Ko y'— Y _ax , y(=1
X
A+x>)y"+y'=0

2. Pemuth ypaBHEHME

- 1
3. HccnenoBarh Ha CXOAMMOCTh YUCIIOBOM PsiI > (-1)"

i (@2n+5)In(2n+5)
[c’e] 9n
4. Onpeaenutb HHTEPBAI CXOIUMOCTH (HYHKIIMOHATILHOTO Psiia Z (_1)n —5n ( 2)n .
n=1 (X

5. Pasnoxuts B pax Jlopana pyskumio | (Z) = (Z — 3)2 e 110 CTemeHIM 2

6. BbruncIuTh |n(—\/§+i)2

7. Haiftn koopuumeHt pacTskeHus Iwiockocth Z=X+1y B Touke Z,=2i—3 npu orobpaxkeHnu

f(2)=(7i+2)In(22)
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IIpumepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

N . 2z+3i
8. Haiitu yron mosopota minockoctu Z = X+ 1Y B Touke Zg = 1 npu oro6paxennn f(z) = —4
1Z +

9. H3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+1|]21, 5z/6<argz<5x/4.
iz

€
10. Boruncnuth UHTErpa m ——dz

3
2+2-15 (z+7)
11. Haiit n300paxenue 1 GpyHKIUH f(t)=t-ch3t-sin2t

TeopeTnyeckne BOIPOCH! Ul HOATOTOBKH K DK3aMEHY

JAuddepenunanbHble ypaBHEeHUS U CUCTEMBbI

Kakune oObikHOBeHHBIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3feNE¢HHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu permarorcs?

Kakue oObikHOBeHHbIE auddepeHianbiple ypaBHEHUS] IEPBOTO TMOpPsAKAa Ha3bIBAIOTCA OAHOpoAHBIMH? Kak oHuM
permaroTcs?

Kakune oOvikHOBEeHHBIE A depeHnanbHple ypaBHEHHS IEPBOT0O NMOPSIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciiTe MeTob!
peleHus

Kak pemaercst ypapuenue bepuymnu?

Kakue oObIkHOBeHHBIE UG depeHInanbHbIe YpPaBHEHUs] IIE€PBOTO MOPsAAKA HA3bIBAIOTCS YPABHEHHSIMU B IIOJIHBIX
muddepennmanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s 0OBIKHOBEHHBIX JU(QepeHIMANTBHBIX ypaBHEHUH BeicMX TopsiakoB? Korma ona mumeer
SIIMHCTBEHHOE pereHne?

[lepeunciaure OCHOBHBIE THIBI OOBIKHOBEHHBIX JH(pQepeHINATBHBIX YPABHEHUH BBICIIMX TOPSIIKOB, JIOIYCKAFOIIUX
MOHW)KEHUE MOPSJIKA.

Haiite ompenenenue nuHeHHOro nuddepeHUnaNbHbIE ypaBHEHUS n - To mnopsnaka. IlepedncinTe OCHOBHBIE CBOMCTBa
YaCcTHBIX PELICHUH OAHOPOJHOTO YPaBHEHHSI.

ChopmynupyiiTe TEOpeMbl O BDOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AudepeHnalbHbIe YpaBHEHHS

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

Cxema moctpoeHust (GpyHIaMEHTAIFHON CHCTEMBI PEIICHHH OJHOPOIHOTO JHHEHHOTOo An(QepeHranbHble YPaBHEHUS C
MTOCTOSTHHBIMHU KO3 (DHUIIMEHTaMH
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Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX u((EepeHIHaNbHBIX YPaBHEHWH N-TO  TOPSIKA.
Chopmymmpyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI MUCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTHICKAHHs OOILEro PeuIeHUs] CUCTEMBI
JIUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUN C TIOCTOSHHBIMH KO3 (HUIIHEHTaMU.

YucioBble 1 PyHKUMOHAIBbHBIE psiabl. Psinbl @ypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0uMBIH MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpuznak ['anambepa. J{71s1 KakKMX BUJOB YUCIIOBBIX PSIIOB OH 3P QeKTrBeH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpusnak JleiOHMIIA CXOAUMOCTH 3HAKOUYEPEMYIOIMXCS PIoB. Kak mpoBOAMTCS OLIEHKAa CYMMBI M OCTaTKa Takoro psjaa?
[NonsiTue abCOIIOTHOM U YCJIOBHOM CXOUMOCTH.
[TonsTe (DyHKIMOHAIBHOTO psijfa M O0JAcTH €ro cxoauMocTu. PaBHomepnas u aOconroTHas cxogumocth? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTENEHHOro psaa. CrnocoObl HaX0XKICHUS HHTEPBAJIOB CXOIUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa Juisi HEKOTOPBIX OJIEMEHTAPHBIX (YHKIUA, WHTEPBaJbl MX CXOJUMOCTH. VIcIoib30BaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPHUOIMKEHHBIX BBIYHCIICHHSX.
[lonsaTne Tpuronomerpuueckoro psaa. ®opmynsl Oypre a1 HaxoxaeHUs K03 dumenToB psaaa (GyHKIUS mepruognyecKas
W 3aj1aHHas Ha uHTepBane [—1T; 7] ).

Teopema [lupuxie o0 ycioBusax pasznoxxeHus GyHKuuu B psg Oypee.
Dopmyinel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.
dopmynsl Dypbe 11 ciaydast pasiokeHus QyHKIUH, 3aJaHHON B IIPOM3BOJLHOM HHTEPBAJIC [—|; |] .

Paznoxenue B psag @ypre HEIEPHOIUIESCKUX (PYHKIINH.

KommiekcHble unciaa u pyaknuu. Teopus BbI4eTOB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.

Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCA PaBHBIMH, KOMIIIEKCHO -
COTPSKCHHBIMU?

Apudmernueckue IeHCTBHUS HaJl KOMITIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpanveckoit popme.

I'eomeTpruyeckoe mpeacTaBieHNe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIyllb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHOW (opmbl 3ammcu
KOMITJIEKCHOTO YHcia K APYrou.

Bo3sBenenue B cTeneHb U W3BIeUYEHUE KOPHS U3 KOMIUIEKCHOTO yrcna. Gopmynsr Myaspa.

[onsiTre pyHKIIMHM KOMIUIEKCHOTO TepeMeHHOTO. [Ipenen n HenmpephIBHOCTE (hyHKITHH.

[loxazaTenpHas, norapudmuydeckasi, TPUTOHOMETPUIECKHE, THIIEPOOINIecKie U 0OOpaTHBIE TPUTOHOMETPUIECKHE ()yHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTHYeCKOW (YHKIIMM KOMIUIEKCHOTO TEpEMEHHOTro B obmacTh. HeoOxomumble W JOCTAaTOYHBIE YCIOBHSA
AHATUTUIHOCTH.

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

[MonsiTrie MHTErpaa oT PyHKIIMK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIE CBOWMCTBA. BhIUnCieHre HHTETPaIOB.
Wnrerpanshas teopema Ko, MHTerpansaas popmyna Komm u ee crnenctsust.

YucioBsle 1 ¢JYHKHI/IOH3J'IBHLIC PAabI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennbie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKInuU B psin Tetnopa.

Psanpr Jlopana, omnpenenenue. Teopema JlopaHa O pa3fioKeHMH AHATUTHYECKOM (QYHKIMH B Koiblle B psiA. [loHsTuhe
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccupukanusi. Beraer QyHKIUM B WM30JMPOBaHHOW 0c0o00i Touke. DOpMyIbl [T BBIYUCIECHUS
BBIYETOB.

OcHoBHast TeOpeMa O BbIYETaX.

[IpuMeHeHnE BBIYETOB K BBIYHMCICHUIO ONPEAEIEHHBIX HHTEIPAJIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHMS MOXET CIOy)XKUTh opuruHajiom? Yrto Has3bIBaeTcs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anumuTe Tabauily n300pakeHnH HanboJiee YacTo UCIOIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
ChopmynupyiiTe U 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTcs ISl HAX0KICHUS N300paKEeHUs 110 OPUTHHAITY
1 Ha00opoT?
CdhopmynupyiiTe u 3anummre cBoiictBa auddepeHIpoBanys n300paxeHns W opurnHana. Kak OHHM MCIONB3YIOTCS JUIs
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HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe W 3amMIIMTE CBOMCTBA HHTETPUPOBAHHS W300paKEHUS M OpurHHaia. Kak OHHM HCIONB3YIOTCS s
HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiiTe W 3amuIIMTe CBOWCTBAa 3amaszfgblBaHUA M cMelleHHs. Kak OHM HCHONB3YIOTCS A HaXOXKACHUS
n300paXeHus 0 OPUTHHAITY U Ha000pOT?

Haiite monstre cBepTku QyHKmi. Kak 3anuceiBaeTcs n3oopaxenne cBepTku? Kak MOXHO UCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

N3noxute cxeMy HaXOKACHUS YACTHOTO PEIICHUs THHEHHBIX Au((hepeHIMaIbHbIX YPABHECHUI ONIEPAIIMOHHBIM METOIOM.
W3noxute cXeMy HaXOXICHUS YaCTHOTO PEIICHUS CHUCTEM JIMHEHHBIX JAuddepeHIualbHbIX YpaBHEHUNA OMEepaliMOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

ITonsrue gynxunii Xapucaiina (1 -gynkuus) n Jupaxa (0 -dpynxums).

5. MeToauuecKkue YKa3aHud 1o npoueaype ounCcHuBaHusl

OueHoYHbIe MeponpusTus

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

1.

KonTponbnas padora

B cemectpe CTyaeHTBl BBINOJHAIOT S KOHTPOJBHBIX paboT, COJEp)KaHHME KOTOPBIX OXBATHIBAET BCE PAa3Jelbl
mucuuiuinHel.  Kaskmomy cTymeHTy Bblmaercs cBod BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOJSTCA B Yachl
MPAaKTUYECKUX 3aHATHH. 3a KKy KOHTPOJbHYIO PadOTy MaKCHMAIIbHBIH Oalll OINpesemnsercss B COOTBETCTBUE C
PEUTHHT-TIJIAHOM JUCUUIUIHHBL.

Kpurtepumn oueHku 3aiaHusi:

Baiel 32 KOHTPOJIBHYIO PaOOTY MOJIy4arOTCs YMHOKEHHEM MaKCUMaJIbHOTO Oaiia, IpeayCMOTPEHHOIO 3a Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JOJII0 BEPHO BHITIOJIHEHHBIX 3aJJaHHM.

W13

B CCMCCTPC CTYACHTHI BBIMNIOJIHAIOT 5 I/III3 110 BCEM pasaiciiaM MporpamMmbl JUCHUITJINHBI. vy Kaxxa0ro CTyIcHTa B
rpymnme cBoil Bapuant W13, HOMep BapraHTa COOTBETCTBYET MOPSAAKOBOMY HOMEPY CTYJ/IEHTa B CIIMCOYHOM COCTaBe
TPYIIIBL.

W13 pa3melieHs! B 3IEKTPOHHOM Kypce IO JUCIUIUIMHE.

Pentenue kaxoro 3ajanus TOJHKHO OBITh MOJPOOHBIM, C BKIIFOUEHHEM POMEKYTOUHBIX PACUETOB, PacCyKICHHH,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOOB U (hopmyil. 3aaHNe BBICBUTAETCS OTACIBHBIM (aiiiom,
ykazpiBaeTcss U0, rpymma.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kpurepun onennBanus
3aaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee ITOJIOBUHBI 3aaHNi
Ecnu 3ananue He 3a4TeHo, paboTa BO3BpAIAeTCsl CTYACHTY Ha JOPa0OTKYy.

CTyneHThl MOTYT UCHPABIIATh HEBEPHO PEILICHHBIE 3aaHuUs U CIaBaTh HA MOBTOPHYIO poBepKy. IIpenonasarens
MOJKET y4EeCTh UCTIPABICHUS U JOOABUTH OANIBI K MPEIbIIYIINM

TecTupoBanue — HE3aBUCHMBIH
koHTpois [TOKO

B cemectpe crymeHTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHL-HEIenu B
cepeArHEe M KOHLE TEKYIIEro CeMecTpa COIVIacHO pacmucaHuio. PyOexnoe tectuposanue (PT) mpoBomutcst B
KOMITBIOTEpHOH (opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHyT 0e3 mepepsiBa. OTCUET
BpEMEHM HA4YMHAeTCs ¢ MOMEHTa BXojaa cTyleHTa B TecT. MHCTpykTax, MpeaIIecTBYIOIIMA TECTHPOBAHUIO, HE
BXOIMT B yKazaHHOE BpeMs. CTyICHT MOXKET 3aKOHUYUTH BBIIOIHEHHE TecTa 10 HCTeUeHHUs] OTBEAEHHOTO BPEMEHH.
PT nameneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OLICHKY 3HAaHWH, YMEHHH W BIAJCHUH, MMOJYYCHHBIX CTYAECHTaMH 32
OTIpeIeTICHHBIN TPOMEKYTOK O0yUEHHS.

Kaxxpiii BaprianT Ouiieta MOJEIUPYETCsl KOMIBIOTEPOM I10 33JaHHBIM pa3lieniaM XUMHUHM 1 coaepkuT 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE PEIIEHHs M MOSCHEHUS NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTUPOBAHMS MPENOJABATENI0 BbBIIACTCA MaTpUIla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcCyxaeHue
pe3yNbTaTOB TECTHPOBAHMS MTPOBOJAUTCS Ha KOHCYJIBTAIIHUH.

KpuTepun oneHKH 0HOTO0 32/1aHUS:

® 323 Ka)XJI0€ NMPABMJIbHO BHITIOJTHEHHOE 33/IaHNE BBICTABIAETCS | TECTOBBIN Oas;
® 33 HEMPABWJIHHO BBIITOJHEHHOE MJIM HEBBIITOJHEHHOE 3a1aHNe BhIcTaBisiercs 0 0aos;
e Ui 33JaHWl C BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE W YCTAHOBIICHHE
[10CJIE/I0BATEIIbHOCTH IPEYCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHbId CyMMapHbIi TecToBbIN Oam 3a kaxnoe PT cocrasisier 15 6annos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcst Ha caifte http://exam.tpu.ru B pasgene «MeponpHusTHS», ¥ MOXET ObITh BBIOJHEH KaXIbIM
CTYZEHTOM HEOTpaHMYEHHOE YHCII0 Pas.
Hns cmyodenmos, ne npoweowux PT 6 nepuo0 nposedenus mecmupoSaHusi no yeadcumenbHOU HPUYUHE,
npeodycCMOmpeHa 603MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHbIIL OeHb, KOMOPbLIL HAZHAYAeMC s CpA3y nocie KoHpepeHy-
Heoenu.



http://exam.tpu.ru/

OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U Menee, 00YUAWUMCA NPEOOCMABISAeMcs 8 Nepuoo
meKywel npoMeNCymouHoOU ammecmayuu 803MOACHOCMb nosmopro npotimu PT 6 pezepanviii denb, coenaco8anHulii
¢ bropo pacnucanui TI1Y.

DK3aMeH

Dk3aMeH OCYLIECTBISETCA B COOTBETCTBUU ¢ [lookeHneM o IpoBEIEHUH TEKYLIEro KOHTPOJIA U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe cTyqeHTY BBIIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHE
BOIIPOCHI U MpaKkTHYecKue 3a1anus. [IpernogaBarTens, IPOBEpUB padOTY, B XOJ€ YCTHOH OeceIbl CO CTYIEHTOM MOKET
3a71aBaTh BOIIPOCHI TI0 CaMOMY OHJIETY, a TAK)Ke JOTOJHUTEIILHBIE BOIIPOCH IO TEOPHH U TIPAKTUKE. B uTore cTyneHT
HaOMpaeT UTOTOBBIH 0aJl 32 9K3aMeH, MakcuMaiIbHO 20 OastoB. OueHka 3a TUCIUIUIMHY QOPMUPYETCsl KaK UTOTOBas
3a paboTy B ceMecTpe 1 3K3aMEH B COOTBETCTBUE C IMIPUHITON IIKAION OIICHUBAHSL.

CTYI[CHTI)I, HC CIaBIIMEC 5K3aMCH B CECCHOHHBIN Meproa, MOryT nepecaaTsb €ro B ICPUOAbl JTUKBUAALTUN
3a10JDKEHHOCTEN B COOTBETCTBUE € ACUCTBYIOLIEH MTPpOLEypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTBepkIeHHH 1 BBEICHUH B JIECTBHE
«Cucrembl OLIEHUBaHUA Pe3yIbTaTOB 00yueHHst B TOMCKOM MOJIUTEXHUYECKOM YHUBepcuTeTe» U Ne5S9/ox
OO0 yTBep>KIeHUH U BBEJICHUU B JelicTBUE HOBOMU penakuuu «llonoxeHus o NpoBeAeHUH TEKYILEro
KOHTPOJISL U TPOMEKYTOUHOM aTTectauu B TIIY» sk3aMeH 1o ¢pu3uke NpoBOAUTCS B YCTHOH Gopme.
CryneHTy BblAaeTCs SK3aMEHALIMOHHBIA OMIIET, COAEpKAIINNA TEOPETUUECKHE BOIIPOCH], KAUYECTBEHHBIE U
KOoJIM4YecTBEHHbIE 3a/1aun. Kaxxapiil Bonmpoc Ouiiera orieHuBaThes 0anioM (Bcero no o6uiuery 20 6amioB).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CoracHO 1IKajbl OLICHUBAHUS PE3YJIBTATOB

18-20 6amioB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTJIMYHbIE YMEHUS U BJIAJCHUE OIBITOM NIPAKTUYECKOU JESITEIbHOCTH,
HEO0OXOIMMBIE Pe3yIbTaThl 00y4ueHus1 cHOPMHUPOBAHBI;

14-17 6annoB (XOpOILIO) - TOCTATOYHO MOJTHOE MOHMMaHHE TPEeIMETa, XOPOLINE 3HAHHS, YMEHUSI U OIBIT IPAKTHYECKOM
JeSITeIbHOCTH, HEOOXOAMMBIE PE3yIbTaThl 00ydeHNs COPMHUPOBAHEL;

11-13 6annoB (yIOBIETBOPUTEIHHO) - TipHeMIeMOe IOHUMAHKE [PEIMETA, yIOBIETBOPHUTENbHBIE 3HAHNUS, YMEHHUS 1
OIIBIT NTPAKTUYECKOH JeATeIbHOCTH, HEOOXOANMBIE PE3YJIbTAaThl 00yUeHHsI cHOPMHUPOBAHEL;

0-10 GamioB (HeyJIOBJ'IeTBOpI/ITeJII)HO) - pe3ynbTaThl 00y4YEeHUs] HE COOTBETCTBYIOT MUHUMAIBHO 1OCTATOYHBIM
TpeOOBaHUIM.

PCSYJ'IBTaTBI HpOMC)ICYTOqHOﬁ aTTeCTalnun O(I)OpMJ'ISIIOTCH BCAOMOCTBIO 1 BHOCATCSA B 3a4YCTHYIO KHHUXXKY

oOydarorerocs.




d)e,uepaJILHoe TOCYAapCTBEHHOC aBTOHOMHOC 06pa3013aTem,Hoe YUIPEKACHUC

BBICIICTO o6pa30BaHm[

MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUS POCCUMCKOM ®EIEPALIMA

«HAIUOHAJBHBIN UCCAEJOBATEJIbCKUI TOMCKHM MOJUTEXHUYECKUNA YHUBEPCUATET»

KAJIEHJIAPHBIN PEUTUHI -TVIAH JUCLMTLTAHBI
2020/2021_y4edHsblii TO1x

JucuurnnuHa Jlexipn 48 qac.
MATEMATHKA 3
RO 117150 90- 100 GarwioB Tpair. sarstm 48 e
J1ab. 3anstvst gac.
80— 896awioB | Mo HampaJIeHHIO: Bcero ayj. padora 9% yac.
18.03.01 xumMuueckas TEXHOJIOTHS
«Xopotwo» 70 79 Gawios CPC 120 | uc
65 —69 6amion 216 | wac
«Y IOBILY HUTOro
55 —64 GarwioB 6 3e
3aureHo 55 - 100 GarwioB
Heynosnersopu
TEJIHHO / 0- 54 Gawios
HE3a4TEHO

PeayanaTu oﬁyqunﬂ Mo JMCHHUILIMHE:

P/

Bnaneer

METOJ[AMH PEIICHUS OOBIKHOBEHHBIX TU(P(PEPEHIINATBHBIX YPABHEHHUH 1 -T0 U BBICIIETO TOPSIKOB U CHCTEM
JuddepeHInaTbHbIX YPaBHCHUH;

METOZAMH HCCJICIOBAHUSA CXOMUMOCTH PSJIOB, Pa3IOKCHHUs (DYHKIHMA B CTCMCHHBIC M TPUTOHOMETPUYECKHUC DSIBI;
Meronamu AupGepeHIHaTIbHOr0 U UHTETPAIbHOTO HCYHCICHHS (DYHKIUA KOMIDIEKCHOTO EPEMEHHOr0; OCHOBHBIMH
MPUIIOKECHUSIMHA TEOPUH BBIYETOB; METOIAMU OIIEPAIIMOHHOTO UCUYUCIICHUS PEIICHHs] OOBIKHOBEHHBIX () epeHIMATbHBIX
YpaBHEHHU# 1 X CHCTEM

PI[2 VYmeer
OTpeNeNATh THUIl, HAXOAWTh oOmiee W dYacTHOe pemicHHe uddepeHIHaNTbHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
T QepeHINATPHEIX YPaBHEHAH C TOCTOSHHBIMU KO3((UIIMEHTAMI;, HCCIeOBaTh Ha CXOIMMOCTH YHCIIOBEIC PSIBL;
HaXOJIUTh HWHTEPBAIBl CXOJUMOCTH CTCIICHHBIX PsIOB; pasnarath (QyHKmum B psin Teimopa m Dypbe; BBHITOTHATH
JICHCTBUS ¢ KOMIUIEKCHBIMU YHCIaMKU M QYHKIUAME, audHepeHIIUpoBaTh 1 HHTEIPHUPOBATH (DYHKI[HH KOMIUIEKCHOTO
MEPEMEHHOTO; paznarath (GpyHkmuu B psaa JlopaHa; NPUMEHSATh TEOPHUIO BHIUETOB JJISi HAXOXKJEHUS WHTETPAJIOB;
HAXOJUTh U300paKEHUE IO OPUTHUHATY U OPUTHHAI M0 H300paKEeHUIO;
pemaTth 3amauy Komw st nuddepeHimanbHpIX YPaBHEHUH U CHCTEM C ITOMOIIBIO ONEPAIMOHHOTO HCUUCIICH s

PJ13 3HaeT

kiaccudukanmo auddepeHnnanbHbIX ypaBHEHUH, OCHOBHBIE METOIblI perieHus auddepeHnnansHbIX ypaBHEHHN
HEePBOro U BBICHIMX ITOPSIIKOB M cUCTeM AU(depeHIraNbHbIX YpaBHEHUI;

OCHOBHBIC TOHITHS TEOPHH YHCIOBBIX M (YHKIMOHAIBHBIX PsioB; psaapl Teitnopa, Makmopena, dypbe; MOHATHS
KOMIUIEKCHBIX YHCEJI, OCHOBHBIX (YHKIHMH KOMIUIEKCHOTO IEPEMEHHOTO M HX CBOMCTBa; An(QepeHIpoBaHUEe U
MHTETpUpoBaHne (QYHKIMI KOMIIIEKCHOTO IIEPEMEHHOro; MOHATHS psiga JlopaHa, 0cOOBIX TOUYEK, BBHIUETOB; IOHSATHE
npeoOpazoBanus Jlanaca v ero OCHOBHbBIE CBOHCTBA; OCHOBHbIE IPHJIOKEHHSI OTIEPAIIOHHOTO MCYHCIICHHS

OueHoYHBbIE MEPONPUATHSA:
JU1s1 AMCUMILIMH ¢ popMoii KOHTPOJISI — IK3aMeH

OueHoYHbIe MEPONPHSITHS | Ko.s1-Bo | Bauibl
Tekymmii KOHTPOJb:
TK1 KonTponsHas pabora 3 30
a3 VHanBHIyanbHbIE JOMAIIHHE 5 20
3aJaHus

HK Hesasucnmsiii koutpons [JOKO 2 30
JK3aMeH Ok3ameH 1 20

HUTOT'O 100

JlonoJiHNTEIbHbIE 6AITBI

YueoHas AesITEIbHOCTD / Kou-Bo Bbanabl

OLICHOYHBbIC MEPONIPUATHS

29




JII1 Onumnuana 2 10
JAI12 BeicTymieHHne Ha KOH(EepeHIHH 1 5
HUTOIro 15
Kou-o OneHo4Hoe Hndopmanuonnoe
& = 4acoB MeponpusiTHe obecreuenne
E| Hara | £ § E Aya. | Cam.
5 Hayaja g ; E YyeOHasi 1eATeIbLHOCTh Koa-so YueOnas Buneo-
ﬁ Heen 5 £ E 0aJ110B uTepary HnrepHer- pecype
& §> g pa pecypest o
2 3 4 5 6 7 8 9 10 11
1 PAl [lexums 1. JAY 1-ro mopsmka. Y ¢ pasmenstomumucs|2 OCH 9P 1
nepeMeHHbIMU, ofHOopoaHbie. Jluneitnbie 1Y 1-ro mopsjka, 124
ypaBHeHHe BepHym. I[104H
Jlexums 2. 1Y B monHbIX auddepeHnuanax, HHTErpUPYIOIINiA |2 OCH | 5P1
MHOKHTETIb. 124
JOI1
1-4
Ipaktnueckoe 3austue 1. JIY 1-T0 mopsijka ¢ pa3aensonuMucs |2 OCH | DP1
nepeMeHHbIMHU, 0THOPOIHBIE Y. 124
JOI1
1-4
BEImonHeHNe MEpONIPHUATHH B paMKaX CaMOCTOSTENIbHON paboThI 6 OCH OP 1
cTyneHTa: BeimonHeHue W/13. 1,24
Jion
1-4
2 Pl |Jlexums 3. 1Y BbICIINX TOPSAKOB, TOMYCKAIONUE MOHIKEHHUE |2 OCH | 5P1
nopsaka.  Jlumeitnsle omHopomsele  JIY. Ompejenutens 124
BpoHcKoro. A0
1-4
[Mpaktuueckoe 3amsatue 2. Jlubeitnsle JIY 1-ro mopsaka,|2 OCH 9P 1
ypaBHeHue bepryu 124
JOI1
1-4
IMpaktuueckoe 3anstue 3. 1Y B nonubx auddepeHnmanax. 2 OCH | DP1
124
JOI1
1-4
BrinosnHeHne MeponpusATUi B paMKaX CaMOCTOATENILHON paboThI 7 OCH OP 1
cTyneHTa: BeimonHeHue W/13. 1,2,4
JIon
1-4
3 PI1 |lexktms 4. Jluneiinbie omHopoxansie Y. Onpenenurerns|2 OCH OP 1
Bponckoro. Jluneiinbie HeomHopoansie 1Y . Meron 124
Jlarpamxa. Aomn
1-4
Jlexuust 5 JIuneiinple HeogHOpoaHbIEe Y co ciennanbHON 2 OCH OP 1
npaBoii yacThio YpaBHeHHs Dilepa 124
JOI1
1-4
[paktuueckoe 3ausatue 4. JIY BBICHINX MOPSIAKOB AOIMyCKaromue|2 OCH OP 1
MOHIKEHUE MOPSIIKA. 12,4
JOIT
1-4
BemonHeHNe MEpONPHUATHI B paMKaX CaMOCTOSTEIbHON paboTHI 7 OCH 9P 1
crynenTa: BeimonHeHue /3. [loarotoBka kK KOHTPOJILHO padoTe. 1,2,4
JOIT
1-4
4 P/l [lekums 6. Cuctembl aubdepeHunaIbHbIX — YpaBHEHHIA, |2 OCH | 5P1
OCHOBHBIC TOHATHS W ONpEAeICHHUS. METOX HCKIFOYCHHS, 12,4
MeTo Diiyiepa, HHTETPUpyeMble KOMOMHAITHH. 1110‘{[
Ipaktuyeckoe 3amstue 5. OTHOPOJIHBIE M HEOJIHOPOAHBIE 2 OCH OP 1
nmuaerinsle JIY. Meron Jlarpamka. JIY co crernmanbHOR 124
IPaBOii 4aCThIO A01
1-4
Ipaktuyeckoe 3ansrue 6. Cucremsl J1Y. 2 OCH | 9P1
1,24
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Kou-o OuneHovHoe Hndopmanuonnoe
« B g E n qacoCB MeponpHsTHe obecneyeHne
aTa <] . aM.
% Hfll‘la.ﬂa g ; E YueOHas AesTeILHOCTH Y g;;;ﬁ: Yueonasn " _| Buneo-
T | memenn | 3 ) 5 JuTepary Hrepuer pecypc
~gE pa pecypcsl "
JOI1
1-4
BEeImonHeHNe MEpONIPHATHI B paMKaX CaMOCTOSITENIbHON paboTHI 6 4 OCH OP 1
CTyJIeHTA: 1,24
JOII
1-4
5 Jlexims 7 . YucnoBeie psabl. OcHOBHbIE TeopeMbl o 2 OCH1,4| BP1 | BP1
CBOMCTBAX CXOMALIUXCS PAIOB J0I1
134
Jlexius 8. JocTaTouHble MPU3HAKU CXOAUMOCTH 2 OCH14| 5P1 | BP1
pJ]I |HEOTPHIATETBHEIX PIOB. Ji'lg)l;[
Pa2 Ipaktnueckoe 3anstue 7. KouTponmbHas padota mo teme «JIV 1-| 2 TK-1 10 JOCH 14| B5P1
IO MOPSAZKA, BBICIIMX MOPAAKOB, CUCTEMBI J[Y». i[%n;,[
BrImosHeHHEe MEPOTIPUATHI B paMKaX CaMOCTOSATEIILHON paboThI 10 OCH 1,4| OP1
cTyneHTa: BeimonHenue W/13. JOIT
134
6 Jlexins 9. 3HaKONEpEMEHHBIE PSIIBI 2 OCH 14| OP1
JOI1
1,34
Ipaktudeckoe 3amsitie 8§ Cymma psima, HeoOXOMMMBIH mpusHak| 2 OCH 1,4| DOP1
CXOJMMOCTH psijia. J0I1
P2 134
IpakTuyeckoe 3ausatie 9.  JloctaTounble mNpu3HAKU cxoiumoctu| 2 OCH 14| OP1
HEOTPHIATETbHBIX PAMOB A0Il
1,34
BrinonHeHne MeponpusATUil B paMKaxX CaMOCTOATENILHON paboThI 13 OCH 1,4|9P 1
cTyneHTa: BbinonHenue M/13. J1OI1
1,34
7 Jlexus 10. OYHKIMOHAIBHBIE PSBL. 2 OCH 1,4| 5P 1
JOT11
134
Jlexmms 11. CreneHHbI€ psi/ibl, OCHOBHBIE CBOWCTBA 2 OCH 1,4| OP1
JOI1
P12 1,34
Ipaktryeckoe 3ausitie 10. 3HAKONEPEMEHHBIE PSBL. 2 OCH 1,4| OP1
JOT11
134
BrImosHeHHE MEPOTIPUSATHI B paMKaX CaMOCTOSATENFHON paboThI 6 OCH 1,4| DOP1
crynenTa: BeinonHeHnue M/13. IloaroroBka K KOHTPOJIBHOU padoTe. JOI1
1,34
8 Jlexkuus 12. Pa3moskeHne GyHKIUH B CTETICHHBIC PSIBI 2 OCH 1,4| OP1
JOI1
134
[Ipaxtrdeckoe 3ausatue 11. DYyHKIMOHAJIbHbIE psinsL,|2 OCH 14| OP1
paBHOMEPHAs CXOIUMOCTh A0Il
P12 1,34
Ipaktuyeckoe 3anstue 12. Pasnoxenue GpyHKUM B cTeneHHbIE|2 OCH 14| OP1
PSAIIbL, IPHIIOKEHHUS. A0Il
1,34
BEemonHeHNe MEpONIPHUATHI B paMKaX CaMOCTOSTEIIbHON paboTHI 7 4 |OCH1,4| D5P1
crynerTa: BemmonHeHne MJ13. IlonroroBka Kk KOHTPOJIBHOU padoTe. JOIT
1,34
9 Kondepenu-nenens 1 HK 15 JOCH 1,4 5P 1
JOIT
134
Bcero mo KOHTpOJIbHOI TOUKe (aTTecTanum) 1 33
10 Jlekuust 13. Psiap1 @ypbe 2 OCH 1,4| 5P 1
JOI1
P13 134
Jlexums 14.  Pasnoxkenue QYHKIMA B TPUTOHOMETPHUYECKHIA|2 OCH 1,4| OP1
a1 Dypre aon
pAL Lyp 134
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Kou-o OuneHovHoe Hndopmanuonnoe
[ g : 4yacoB MeponpusiTue odecneyeHue
| Mara |S 5 2 Ayn. | Cam.
% HayaJja 5 ; E YyeOHasi 1eATETLHOCTh ;Con—so Veaebnas " Buico-
T |mepenn | 5 2 5 A1108 JIMTEpaTy HrepHer- pecype
~gE pa pecypcsl o
Ipaktnueckoe 3austue 13. PasnoxeHue ¢pynkuuii B psig Oypse, |2 OCH14| O5P1
yenosus Jlupuxiie Ao
1,34
BEeImonHeHNe MEpONIPHATHHI B paMKaX CaMOCTOSITEIIbHON pabOoTHI 6 OCH 1,4| OP1
cTyneHTa: BeinonHenue 1M/13. JIOIT
1,34
11 Jlexnus 15. Ilonsatue 06 unrerpane Oypse 2 OCH 1,4
JOI1
134
Ipaktnueckoe 3amstue 14. Psamel @yppe mia GyHkuumit cf2 OCH14| OP1
[POHM3BOJILHBIM [IEPUOJIOM. Ao
P13 134
paktuueckoe saustue 15. KontposbHas padota. Psiibt 2 TK-2 10 |OCH 1.4
J0I1
134
BrImosHeHHEe MEPOTIPUATHI B paMKaX CaMOCTOSATEIILHON paboThI 7 OCH 1,4| DOP1
cTyneHTa: BeimonHenue W/13. JOIT
1,34
12 P4 |Jexuus 16. Beenenne B TOKII 2 OCH34| DP1
JoI1
134
Jlexkuus 17. Juddepernnansaoe ncuncienne OKII 2 OCH34| D5P1
J0I1
134
Ipaktuueckoe 3ausatue 16. KoMIUIEKCHbIE 4HWclia U JeHCTBHA|2 OCH3,4| DOP1
nan aumu, GKII HOII
1,34
BrImostHeHHE MEPOTIPUSATHI B paMKaX CaMOCTOSATENLHON paboThI 6 OCH 3,4/ DOP1
cTyneHTa: BeimonHeHue W/13. JOIT
134
13 P4 |lexuns 18. MuterpanbHoe ucuncieHue OKII. Teopemsl Kommu |2 OCH34| 5P1
J0I1
134
IIpaktuueckoe 3amstue 17. VYcaosus Komm — Pumana. 2 OCH3.4| 5P 1
I'eomerpuueckuit cmbica npousBoanoit GKII. }EL[%)I}
ITpaktuueckoe 3anstue 18. Uurerpuposanne OKII. Wuterpan|2 OCH3,4| OP1
Kommn. pi(e)ut
134
BrinosnHeHne MeponpusATUi B paMKaX CaMOCTOATENILHON paboThI 7 4 |OCH3,4 OP1
crynenTa: BeinonHenue M/13. IloaroroBka Kk KOHTPOJIBHOU padoTe. JOI1
134
14 PIS |lexums 19. Psaapl aHanuTudeckux GyHKIUNA 2 OCH34| BP1
JOIT
1,34
Jlexkumsn 20. Psin Jlopana. V3onupoBaHHbIE 0COOBIC TOUKH U UX |2 OCH3,4| OP1
KiaccuuKanus JIOIT
1,34
IMpakTuyeckoe 3auaTue 19. Papl B KOMILIEKCHOM o0nacTh. Pspi|2 OCH3,4| DP1
AHATUTAYECKNX (DYHKIMI Aon
1,34
BrinonHeHne MeponpusTHH B paMKax CaMOCTOSITENbHON paboThI 6 OCH3,4| OP1
crynenta: BeinonHenue M/13. IloaroroBka Kk KOHTPOJIbHOW paboTe. JOIT
1,34
15 PIIS |Jlexuums 21. Beraer QyHKIMHM B U30JIMPOBAHHON 0CO00ii TOUKe, |2 OCH34| BP1
OCHOBHAs TEOPEMA TEOPHH BBIYETOB. A0Il
1,34
ITpaktuueckoe 3ansatue 20. Paznoxenne  QyHkumidi B psinl2 OCH3,4| B5P1
JlopaHa. JOT11
1,34
Ipaktuueckoe 3anstue 21.  Teopust BBIYCTOB, HaxOXKaAcHHE|2 OCH3,4| DOP1
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Kou-o OuneHovHoe Hndopmanuonnoe
. £ E E n -lacoCBaM MeponpHsTHe odecneueHue
% Hil::;a g ; E YueOHas AesTeILHOCTH . ’ g;;;ﬁ: Yueonasn " _| Buneo-
T | memenn | 3 ) 5 JuTepary Hrepuer pecypc
~EE pa pecypcsl "
BBIYCTOB. Aon
1,34
BEeImonHeHNe MEpONIPHATHI B paMKaX CaMOCTOSITENIbHON paboTHI 6 OCH3,4| OP1
crynerTa: BeimonHeHue MJ13. IlonroroBka K KOHTPOJIBHON padoTe. JOI1
1,34
16 PIS |Mexums 22. TIpuioKeHHE TEOPUHM BBIYETOB K BBIYHCICHHUIO|2 OCH34| DP1
PJI6 |nexoTophix uHTErpanos Jo1m
134
Jlexuus 23. IIpeoOpa3oBanue Jlamnaca u ero CBONCTBA. 2 OCH34| OP1
JOIT
134
[paktnueckoe 3ausitue 22. [IpHIOKEHHE TEOPUH BHIYETOB K|2 OCH34| OP1
BBIUHCIICHUIO HEKOTOPBIX MHTETPAIOB. Ji'[g)lz
BEImonHeHNe MEpONIPHATHH B paMKaX CaMOCTOSTENIbHON paboThI 7 4 |OCH3,4| DOP1
cTyneHTa: BeinoiaHenue MJ13. JOIT
1,34
17 PL6 |Jlexuums 24. Tlpumoxenns npeoOpa3oBanus Jlamnaca 2 T OCH 3,4
J0IT
134
Ipaktuueckoe 3amsatue 23. IIpeoOpasopanue Jlammaca u erol2 OCH34| OP1
CBOICTBa J0I1
1,34
Ipaktuueckoe 3amstue 24. Pemenune JIY wu cuctem JIV|2 6 OCH 3,4
OIIEPAIMOHHBIM METOJIOM. Ao
1,34
BrImosiHeHHE MEPOTIPUATHI B paMKaX CaMOCTOSATENIFHON paboThI 7 4 |JOCH34| D5P1
cryneHTa: BoinonHenue MJ13. JOIT
1,34
18 Kondepenn-nenens 2 HK 15 |OCH3,4| OP1
JOIT
1,34
KontponpHas pabora TOKII TK-3 10
Bcero mo KoHTpoJIbHOIi TOYKe (aTTecTanun) 2 47
JK3aMeH 20
O61mmii 00beM pagoThI O JHCHHUILTHHE 96 | 120 100
HNudopmaunonHoe odecnieyenme:
Ne (konm) Ha3zBanmue 3j1eKTpOHHOT0 pecypca (IP) Anpec pecypca
P 1 Martemaruka 3.1 Tepexuna JI.W. https://stud.Ims.tpu.ru/course/view.php?id=633
Ne OcHoBHas yyeGHas iuTeparypa (OCH)
(xon
)
OCH | ®uxteHronbu, I. M. OCHOBbI MaTeEMaTUYECKOr0 aHann3a : y4ebHuK : B 2 yacTax / . M. ®uxtenronbu,. — 10-e usg,, ctep. — CaHkT-MeTepbypr : /laHb,
1 [6.r.]. —Yactb 2 — 2019. — 464 c. —TeKCT : 31eKTPOHHbIN // NlaHb : 31eKTpoHHO-6MbanoTeyHas cuctema. — URL:

https://e.lanbook.com/book/115730 (aata o6pawieHusa: 13.04.2019). — Pexxvm goctyna: M3 KoprnopaTusHoi cetn TNY.

OCH | bu6ukos, 0. H. Kypc obbikHOBeHHbIX anddepeHLmanbHbIx ypaBHeHuUI : yuebHoe nocobue / 0.H. Bubukos. — 2-e usa,., ctep. — CaHKT-Metepbypr :
2 NaHb, 2011. — 304 c. — TeKCT : 3NeKTPOHHbIN // NlaHb : 3NeKTPOHHO-6nbanoTeuHas cuctema. — URL: https://e.lanbook.com/reader/book/1542
(aarta obpauweHus: 11.03.2019). — Pexkum gocTtyna: U3 KopropaTtusHon cetn TMNY

OCH | Npusanos, U. U. BeegeHue B Teopuio GYHKLMIA KOMNNEKCHOTO NEPEMEHHOTO : y4ebHUK / U. B. MpocKkypsakos. — 15-e usa,., crep. — CaHkT-MeTepbypr:
3 NaHb, 2009. — 432 c. — URL: https://e.lanbook.com/book/322 (aata o6pauwieHusa: 11.03.2019). — Pexum goctyna: U3 KoprnopaTusHoi cetn TNY.

OCH | bepmaH, I'. H. C6opHU1K 3aa4 No Kypcy MaTemMaTU4ecKoro aHanusa : yuebHoe nocobue / I. H. bepmaH. — 6-e usg., ctep. — CaHkT-lMeTepbypr : JlaHb,
4 2017. — 492 c. — ISBN 978-5-8114-0657-9. — TeKCT : 31eKTPOHHbIN // NlaHb : 31eKTPpoHHO-6MbnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/89934 (aata o6pawerus: 11.03.2019). — Pexxum gocTtyna: U3 KopnopaTueHoi cetn TNY.
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Ne
(xon

JlononuuTennHas ydebnas aureparypa (JIOII)

J0IT

Bricmas MaTeMaTHKa B yNpaXKHEHUAX H 3a1a4ax : yueOHoe nocobue / I1. E. Jlanko, A. T'. TTonos, T. 5. Koxesnukosa, C. I1. {anko.
— 7-e u3AL., ucrp.. — Mocksa: ACT Mup u O6pasosanue, 2016. — 816 c.: .- TekcT: HEMOCPEICTBEHHBIH.

J0I1

Beiciad MaTeMaTHKa U1 TEXHMYECKUX YHHBEPCHTETOB. YuebHoe nocodue: B 5 u.: U. 5. luddeperumansHsie ypasHenus / B. H. 3anopoxsstit, B. ®.
3ampmex, A. 1O. Tpudonos, A. B. Illanosanos ; Haunonansusii uccneznoBatensckuii ToMckuit nomurexnudeckuit yrusepeutet (TITY), ®usuko-
Texuuueckuit uHcTHTYT (OTH), Kadenpa Beicmedt mMatematvkn 1 Maremaruyeckoit dusuxu (BMM®) . — Tomek : Han-so TITY , 2014.-URL:

http://www.lib.tpu.rw/fulltext2/m/2015/m135.pdf (nata obpamenms: 13.04.2019). — Pexum jocTyna: M3 KoprnopaTusHoi cet TITY.- Tekcrt:
3JIEKTPOHHBIH.

J0I1

Tepexuna, JI. . Beicmas matematuka. YueGHoe nocobue. Y. 4. luddeperumanshbie ypasHenus. Pansl. QYHKUMM KOMIUIEKCHOTO IEPEMEHHOTO.
Onepauronnsiit metoa / JI. WM. Tepexuna, U. U. ®ukc . — Tomck : [ensrannan H3n-8o TT'Y , 2011. — 268 c.- TeKcT: HEMOCPEACTBEHHELIA.

JIOIT

Tepexuna, JI. ¥ . COOpHMK MHAMBUIYaNbHBIX 3a1aHHMil 110 BEICIICH MaTeMaTHke. YueGHoe nocobue. B 4 u, Y. 4/ JI. Y. Tepexuna, U. U. ®uxc ;
Haunonansnsiit uccnenosatensckui Tomckuii nonutexuuueckuii ynnsepentet (TITY), dusnko-texuuyeckuit uactutyT (OTH), Kadenpa Boiciueit
MaTeMaTHKy U maremaruyeckoi pusuku (BMM®) . — 2-¢ uzn.. — Tomck: Uzp-so TITV , 2014. — URL :

http://www.lib.tpu.ru/fulltext2/m/2015/m143.pdf (nara obpawenus: 13.04.2019). — Pexxum noctyna: u3 kopropatusHoii cetu TITY .- Tekcr:
3JICKTPOHHBIH.

Cocragu: %/M/’v‘/ (V. A.LlexaHOBCKHIA)

«Z% ¢ 2019 r.
CornacoBaHo:
3aB.kadenpoit -pyKoBOJUTENb OTAEICHHUS (_AJO.TpudoHor)

«=F 0& 2019 r. /
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