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

OnemMeHT Cemectp Cocrapasiioniue pe3yjibTaTOB 0CBOCHHUSA (1eCKPUNITOPbI KOMIIETEHIIUM)

oﬁjpa3OBaTem,H Kon

Ol IpOrpaMMBbI T HaumeHoBaHue -

(qmcuunmHa, KOMITETEHIIHH Kon AUMCHOBAHUE

IpaKTUKa,
TUA)
YK(V)-1.B1 Brnageer orbIToM nmpuMeHEeHNsT 3aKOHOB €CTECTBEHHBIX HAYK
¥ MaTeMaTUYECKUX METOJIOB M MOJEJIEH [UIs pelIeHus 33124
CHOCOOCH OCYIIECTBISATH TEOPETUYECKOT0 U MPHKIIAJHOTO XapaKTepa
TIOUCK, KPUTHYECKHUI YK(Y)-1.V1 VYMeer pemaTs 3aJauu TEOPETUYECKOr0 U INPUKIIAJTHOTO
aHam3 u CHHTE3 Xapakrepa
YR(Y)-1 HH(OPMALIH, NPHMEHATD VK(Y)-1.31 3HAeT 3aKOHBI ECTECTBEHHBIX HAYK M MATEMATHUECKHE
CHUCTCMHBIM  IIOAXON  AIA METO/Ibl TEOPETHUECKOTO XapakTepa
pelIeHusT TOCTaBICHHBIX
3 3azad

Maremaruka 3
CIOCOOHOCTBIO U Biiageer MareMaTHueCKUM anmapaTtoM KOMILIEKCHOTO U
TOTOBHOCTBIO OIIEPAIIMOHHOT0 UCYUCIICHHS, TU((epeHINATEHBIMA
HCII0JIB30BATh OCHOBHBIC OHK(Y)—2B3 YpaBHECHUAMU U psAAaMU JJIA ITPOBEACHUA TCOPETUICCKOTO
3aKOHBI UCCIICJIOBAHUS U MOJICTUPOBAHUS (PU3NIECKUX U
€CTECTBEHHOHAYYHBIX XMMHUYECKHX MPOLIECCOB U SBJICHUMH, a TAKXKE, U PEICHUS
JHMCIHIUIAH B Mpo¢eCCHOHANBHBIX 3324
poheCCUOHATBHOMN

OITK(Y)-2 JIEATETBHOCTH, VYmeer pemaTs 0OBIKHOBEHHBIE AH( depeHInaIbHbIe

I[PUMEHSITh METOIbI OTK(Y)-2.Y3 YPaBHEHUS M HX CHCTEMBI, IIPUMEHATH arapar
MATEMATHYECKOTO rapMOHUYECKOT0 U KOMILIEKCHOTO aHaJIM3a TP PELICHUN
AHAI3A U CTaH/IapTHBIX 3a]a4
MOJICIMPOBAHUS,
TEOPETHIECKOTO 3HaeT OCHOBHBIC OIPEJICIICHUS U TIOHSATHS TeOpUH
KCTIEPHMEHTABHOTO OIIK(Y)-2.33 IudepeHInANBHBIX YPaBHEHUH, PIAOB, GYHKIUHN

HCCICIOBaHUA

KOMIIJIEKCHOI'O IIEPEMEHHOT'O U OINICPALTMOHHOTO UCUUCIICHUA




2. Iloka3zarenu u METO/JAbI OLICHUBAHUA

Ilnanupyemble pe3yabTaThl 00yUeHHUs N0 AUCHUIIMHE Kon HaumeHnoBaHue pasaesia JUCHHIIHHBI MeToabl OLICHUBAHUS
Kon HaumenoBanue KOHTPOJIMPYyeMoi (O eHOYHbIE MePONPHUSATHS)
KOMIIEeTEHIUH
(nJ1u ee yacTHn)
PJI1 | Bmaneer 1. OGsikHOBEHHBIE MU HepeHITaTbHbIC KonTponbHnas
METOJAMH PEIICHUS] OOBIKHOBEHHBIX TU(PepeHIIHaTbHBIX YpaBHEHHS IEPBOTO TOPSIIKA pabora
ABHEHHI 1-TO U BBICIIETrO MOPAAKOB M CHCTEM
P DAz 2. O6bIKHOBEHHBIE U] epeHInanbHbIe nas.
i epeHInanbHbIX YpaBHEHUH;
METOJaMH HCCIEOBAHMS CXOAUMOCTH PAIOB, PA3JI0KEHHS YPaBHCHH: BBICIINUX MOPAIKOB X CUCTCMBI Tectuposanue —
(yHKIMi B CTEMEHHbIE H TPUTOHOMETPHYECKHE PSIbL; OOBIKHOBEHHBIX U (HEepeHIIMATEHBIX HE3aBHCUMBIH
MeToaMu auhHepeHITUATBFHOTO U HHTETPAIbHOT0 HCYHCIICHUS VK(Y)-1 ypaBHeHI/Iﬁ KOHTPOJb ]_IOKO
(GYHKIMI KOMIUIEKCHOTO TIEPEMEHHOT0; OCHOBHBIMHU 3. UHCIIOBBIC PSIbI
TPHIIOKEHUSIMA TEOPUH BHIYETOB; METOAMH OTIEPAIIHOHHOTO OTIK(Y)-Ne 2 4. OVHKIHOHAIBHBIC DSILL
HCUHCIICHHUS PelIeHust OOBIKHOBEHHBIX TH((PepeHIHATBHBIX + DYHKIL pAn
YPABHEHHMH U UX CHCTEM 5. Psinst Dypee
7. Paapl B KOMIUIEKCHOM 00J1acTH
8. Teopust BBIYETOB U €€ MPUIIOKEHUS
9.IlpeodpazoBanue Jlammaca. OneparoHHbINH
METOJ pemeHust Tu(PepeHITHaTbHBIX
ypaBHEHUH
P2 | Ymeer 1. O6bikHOBEHHBIE MU DepeHIaTbHbIE Kontponbnas
OIpENIENATh THI, HaXOIUTh 06vLuee M HacTHOE  peuenne YPaBHEHHUS TIEPBOTO MOPSIKA paGora
midepeHnnanbHbpIX  ypaBHEHMH W CHUCTEM  JIMHEHHBIX
y 2. O6bIKHOBEHHBIE U PepeHnanbHbIe nas.
i depeHInanbHbIX ypaBHEHHUH c MOCTOSSHHBIMU
ko>()QULMEHTAMY; HCCIEN0BaTh HAa CXOJMMOCTh UMCIOBBIE YPaBHCHHUA BBICIIAX MOPAIKOB M1 CUCTCMBI TecrupoBanue —
pAABI; HAXOAUTh HHTEPBANbl CXOJMMOCTH CTEHNEHHBIX DPAIOB; OOBIKHOBEHHBIX AU(dHepeHIInaTbHBIX HEe3aBUCUMBII
pasnmarate ¢GyHkiuu B psag Teitnopa u ®ypbe; BBIIONHATE | VK(Y)-1 ypaBHeHI/Ifl KOHTpPOJIb IOKO
JNEUCTBUSA C  KOMIUIEKCHBIMH  YHCIaMUd H  (YHKIHSIMHU,; 3. UnCI0BBIE pSIbI
nupEPEHIIMPOBATE U MHTETPUPOBATh QYHKIMU KoMILiekcHoro | ONMK(Y)-2

NepeMeHHOro0; pasiarath (GyHKunu B psg JlopaHa; IpUMEHSTH
TEOPUI0 BBIUETOB Ul HAXOXKJICHHMA WHTETpaloB; HAXOIUTh
n300pakeHHe 10 OPUTHHAIY U OPUTHHAI 110 N300PaXKEHHMIO;

pemats 3amawy Komm ans auddepeHInanbHBIX ypaBHEHUH H

CHUCTEM C IMOMOIIBIO ONICPATUOHHOTO0 UCYUCIICHUA

4. @yHKIIMOHATIBHBIE PSIZIbI

5. Paner @ypee

7. Pspl B KOMIUIEKCHOM 001acTi

8. Teopust BBIYETOB U €€ NMPUIIOKECHUS

9.Ilpeo6pazoBanue Jlamnaca. OnepariOHHBIH

MeTO]1 peieHus U pepeHnanbHbIX
ypaBHEHUH




P 3 | 3uaer 1. O6bikHOBEeHHBIC TUDPepeHIIATbHBIC KoHntposnbHas

knaccupukanuio auddepeHInaTbHBIX YPaBHEHHI, OCHOBHbIC YPaBHEHHUS IIEPBOTO HOPSLIKA pabota
MeToJbl pelieHus nuddepeHnanbHEIX yPaBHEHHH IIEpPBOro H

BBICILIHX MOPSIIKOB K CHCTeM (G hepeHIHaNTbHBIX YpaBHEHUIA; 2. ObpikHoBeHHbIE AU hepeHLnabHbLe NJi3.

OCHOBHBIE TIOHSTUS TEOPUH YHCIOBBIX M (PYHKIMOHAIBHBIX YpaBHCHUA BBICIIHX IOPAAKOB 1 CUCTEMBI TecrupoBanue —
panos; pamel  Teiopa, Makiopena, ®ypbe; TOHSTHA O0OBIKHOBEHHBIX JU(HepeHITnaTbHBIX HE3aBHCUMBIN
KOMIUIGKCHBIX UMCEN, OCHOBHBIX (YHKIHMiI KomrutekcHoro | YK(Y)-1 yYpaBHEHHI koHTpoiss IIOKO
NEPEMEHHOT0 M HX  CBOWCTBA; JMGQEPECHIMPOBAHHE M | OiK(y)-2 3. Hucnosble psijibl

UHTETpUpOBaHHe  (YHKIMI KOMIUIEKCHOTO — MEPEMEHHOIO; 4. OyHKIMOHAJIBHBIE PSIIbI

noHaTus psaga JlopaHa, OCOOBIX TOYEK, BBIYETOB; HOHATHE 5. Psagp1 @ypee

npeoOpa3oBanus Jlamiaca u ero OCHOBHEIC CBOICTBA; OCHOBHBIC 7. Psiipl B KOMILIEKCHOM 00J1acTH

HPUIIOKEHHUS OTEPAHOHHOTO UCUHCIICHHUS] 8. Teopust BBIYETOB U €€ MPHUIOKECHHS

9.IlpeobpazoBanue Jlamnaca. OnepamoHHBIHA
MeTo]1 peteHus nuddepeHuanbHbIX
YpaBHEHUH

3. IIkaja oueHUBaAHUSA

[Topsinox opraHu3anMy OLIEHUBAHUS PE3yJbTAaTOB OOYUYEHHS B YHMBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKAJBHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLIEHUBaHUS pe3yabTaToB 00ydyeHus B ToMCKOM moiuTexHH4eckoM yHuBepcutere (CHucrema olleHuBaHU)» (B AEHCTBYIOLIEH peaaKium).
Hcnonp3yercss OalibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHUS pPe3yibTaToB oOydeHus. MtoroBas oneHka (TpaJulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHocTH (M3ydeHue nucuumind, YHUPC, HUPC, kypcoBoe mNpoeKkTUpOBaHHME, MPAKTHUKH) OINpeneisercss CyMMoH OaiioB MO
pe3ysibTaTaM TEKYIIEro KOHTPOJIS U IPOMEXKYTOUHOM aTrTecTaluy (MTOroBast peTUHroBas oleHka - MmakcumyM 100 OamioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYIICTO KOHTPOJA U HpOMe)KYTOLIHOI\/JI aTrTeCTanmu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM AUCHUITIIMHBI.

P CKOMCHJAyCMas HIKaJla JJId OTACIbHBIX OIICHOYHBIX MCpOHpI/IHTI/Iﬁ BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BbINOJIHEHUS CooTBeTCTBHE
OnpenesieHne OLleHKH

3alaHUuA Tpall]/llll/IOHHOﬁ OLIEHKEe
90%+100% «OTINYHOY OTnnyHOE MOHMMAaHUE MPEeIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHbIE YMEHUS U BJIaJIEHUE ONBITOM IMPAaKTHYECKOH 1€ TeIbHOCTH,
HEO0XOIUMBIC PE3yIbTaThl 00yUeHUsI C(hOPMUPOBAHEI, UX KAYECTBO OIICHEHO KOJUYECTBOM 0aJIIOB, OJIM3KUM K MAKCHMAIEHOMY
70% - 89% «Xopoio» JlocTaTovHO MOJTHOE MIOHMMAaHUE MPEIMETa, XOPOIIHE 3HAHKSI, YMEHUS U OIBIT IPAKTUYCCKON eI TEITbHOCTH, HEOOXOAUMBIC PE3YIIbTaThI

06y‘{CHI/I$I C(bOpMHpOBaHI)I, Ka4yCCTBO HU OJJHOI'O M3 HUX HC OLICHCHO MUHHUMAJIbHBIM KOJIMYCCTBOM 0asoB




55% - 69%

«Y 10oBm.»

HpI/IeMﬂeMOC MMOHUMAaHUE NpeaAMETA, YAOBJIICTBOPUTCIIbHBIC 3HAHWS, YMCHHA U OIIBIT HpaKTH‘IeCKOﬁ JACATCIBbHOCTH, HCOGXO)II/IMI)IG PE3YyJIbTAThI
OGy‘leHI/Iﬂ C(l)OpMPIpOBaHI)I, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajoB

0% - 54%

«Heynosiu.»

Pe3yJ'H)TaTLI O6y‘{eHI/IH HE COOTBETCTBYIOT MUHUMAJIbLHO JOCTATOYHBIM Tpe60BaHI/IHM

[IIxana qy1s1 OIEHOYHBIX MEPOINPUSITUHI HK3aMEHa

% BBINOJIHEHHSI JK3aMeH, CooTBercTBHE
3a/IaHuil DK3aMeHa oasL TPaAUIMOHHOI OLleHKe Onpenenerne oneAKH

90%+100% 18+20 «OTIMIHO» OtianyHOE TOHMMaHKE TIPEJMETa, BCECTOPOHHUE 3HAHMS, OTINIHBIC YMEHHUS U BJIAJICHHUE OIBITOM ITPAKTHYECKOM AEATEIBHOCTH,
HEOOXOANMBIE PE3yNIbTAThl 00yUeHHs CPOPMHUPOBAHBI, X KAYECTBO OLEHEHO KOINYECTBOM 0a/lIoB, ONM3KUM K MAaKCHMAJIBHOMY

70% - 89% 14+17 «Xopomo» JlocTaTo4HO TOJIHOE TOHUMAHHUE MIPEAMETa, XOPOIIUE 3HAHUS, yMEHHS M OIBIT IPAKTUUECKOHN NEeITEIIHOCTH, HEOOXOANMBIE
pe3ynbTaThl 00y4eHHus CPOPMHUPOBAHBI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAJIBHBIM KOJIHYIECTBOM OalIoB

55% - 69% 11+13 «Y OBJL» [MpuemaeMoe MOHUMaHUE MTPEAMETA, YAOBIECTBOPUTEIbHBIC 3HAHMS, YMEHUS U ONBIT MPAKTHYECKOH AEATEIHbHOCTH, HEOOX0IUMBbIE
[pe3yJbTaThl 00y4eHHs COPMHUPOBAHBI, KAUECTBO HEKOTOPHIX M3 HUX OLICHEHO MUHUMAIIbHBIM KOJIMYECTBOM OaIlIIOB

0% - 54% 0+10 «Heynosiu.» Pe3ynbTaThl 00y4eHuUsI He COOTBETCTBYIOT MUHUMAJIBHO JOCTATOUYHBIM TPEOOBaHUSIM

4. TlepeyeHb TUNOBBIX 3aaHUI

OueHOYHbIe
MEePONpPHUSITHS

le([Mepr THNOBBIX KOHTPOJIBbHBbIX 3a1aHuit

KonTposba
ast pabota

BapuaHT N2 1
KoHTponbHas paboTa no teme «[AuddepeHumanbHble ypaBHeHUA 1 —ro nopagKa»

1. Onpeaenutb TMN N HaUTK 06w Me peLleHUsa AaHHbIX YPAaBHEHWIA:

1. (y+ylInx)dx— (x—xy)dy =0.

2 Y+ 2X y= 2x2
1+x2 1+x2
2
3. (24 ydx+ (x2y - X )dy =o.
y2 y3

2. HaiiTn yacTHbIE pelIeHUs YPABHEHHUI:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

4, xy’—y:xtg(§), y@) =1.

5. eYdx=(y-xe¥)dy, y(-1)=0.

KoHTponbHasa paboTa no teme «AuddepeHumanbHbie ypaBHEHUA BbICLLEro NopaaKa u cuctembl AY»
) Onpeaenutb TMN N HaUTK 06 MeE peLleHUA JAHHbIX YPAaBHEHWIA:
1) y'=y+x
X

14 [ e
2) y"-2y +y=—.
X

1) Pemurn 3anauy Koum:
1) y+(y)’=0. y®=1y@-=1

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

dx
a

3) 14 x(0) =1; y(0) = -1.
-

YucaoBble 1 QYHKIUMOHAJIbHbIC PAJIbI

HccnenoBaTh Ha CXOAUMOCTD PAABI:




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1.
Dy=

3) y=

VI.

© © 2 © Nl 1
Ly . (n+12 ’ 3.2”'(n+1)',
in+l-cos’na  ma(n+2)%3" 1 (2n)!
(n-1Y (- 1) n*
4-2(3 =
na\3n+2 n=1 n + 5
Haiitu HHTEPBAJI CXOAUMOCTH psaa, UCCICAOBATh psAa HA KOHIAX HHTEpBAJIa:
0.1)"x*" 2 3" (n+3
y 3O 5 0d
n=1 n n=t (x+5)"

Pa3noxuTh B psia Teilopa, B OKPECTHOCTH TOUYKH Xo, PyHKIHIO F(X):

Inx, x9=1 2) y=x2-sin5x, X =0
T Xg =0 4) y=== Xyg=-1
1ex-12 I 0T

KontpoabsHast padora Ne3 no teMe « @PyHKIUHM KOMILJIEKCHOT0 IlepeMeHHOI0»
BAPHUAHT Nel

. 3o . .
a) Haiitu Bce 3Hauenus KopHst: Y/ — 2 . Pe3ynbprar BbIYUCIICHUH NPEICTABUTH B AJIreOpandeckoi hopme.

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

. : 2
a) Haiit ko3¢ duIMEHT pacTsHKEHHS U YroJl I0BOPOTa B TOUKe Zy =1—1 mpu otobpaskeHnn o = Z

0) IIpoBeputhb (QyHKINIO HA AaHATUTUIHOCTD: () = (Z*)2

Haiitn ananmurtuueckytro dyukuuo f(z) =U +1V 1o u3BecTHOM  JeHCTBUTENHHOW 4YacTH U 3HAYEHHIO

U(xy)=x"=3xy% f(i)=-

f(z0):




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MeponpusiTust
VII. BBIYHCINTE HHTETPAT: IZZ Imzdz, rae L - orpesok npsimoii ot touku z; =0, 10 Touku z, =1-2i.
L
dz .
VI, BEBIUHCIINTE HHTErPAIL J'ﬁ ,rme L :|Z - 2I| =1.
[ Z2°(z-2i)

Konmponsnasa paboma Ne3 no meme «Komnnexcuwie paovt. Boiuemoiy

BAPUAHT Nel

z
1. Pasznoxurs GpyHKUMIO f ( z ) = B psin Jlopana ¢ uenTpom B Z() = 1 & xombue | z-1 |> 4.

(z-1)(z? +22-13)
©  cos(in) R (z+i+1)"

2. HaiiTi 1 mocTpouTh 001aCTh CXOJUMOCTH Psia: z 1

1(z+i+1)" no(2n+i)(4+30)"

3. Breraucauts CJICAYIOIINE UHTETPAJIBL:

o0
zdz exp(1/ z)+1 COSzzXdx
A) { ———% B _[ p(1/z) dz

2
Mﬂﬂez+e |7|=2 z _wx2+4x+5

KonTposabHas padora Ne3 no reme «OnepanmoHHoe UCHUCTIEHHIE.)
BAPUAHT Nel

1. Pemwuts muddepenuuanbuoe ypasenne X +3X = e , €CIIN X(O) =0.
2. C momorpo GopmyJsl J[foaMerns HANTH PEIICHUE YPABHEHHS
X"'=arctgt,

YIOBJIETBOPSIOIIEE HAYaIbHBIM YCIOBUSAM X(O) = X'(O) =0.




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3.

X'+4y +2X =4t +1,

Pemuts cucremy ypaBHeHUM

1 3 2
+X—y=—t
y y >

U3,

IIlpumep BapuaHTa MHAWBUAYAJILHBIX 3aJIaHUU.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. HaiiTu ofiuue peiiedns ypasHeHU NepBoro nopijika

, 1

) y-¥-o_-
z  sinfy/z)
2) o +ycosz = cosx.

3) yty=zy.
— dr
0 € dy_l_ 19
T cos’y
5) (32® + 6ay?) dx + (bcPy + 4y ) dy = 0.
6) iyt +dy—a)y =1

=1

2. HaiiTn uacTHEle pelleHid YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y)d:+[£+y]dy—[} y(l) = 1.
3) oy — 2y =2t y(1)=0.
)y +ay=(1+a)e o, y(0)=1
3. HaiiTu pelenus ypasHeHUil BRICIIET0 NOPAAKa
0) =10
lgllr_i= r?_l_ 9 "o el y(. '
)2zyy' =y =y gy
3y cos’z = 1. ) o' +4 = cosz.
5)¢" + -1 o' 6) y' +2 + oy
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z
9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*
)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &4 22 4+ 52 = —Re ™' sin2t, 2(0) =2, #(0) =6.

14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2
4. HaiiTun pelenis JTuHeHHEX cHcTeM

1) t=—8r+4dy 2)]i=[i:z+55l z(0) =0
j =3z —dy |g=—c+2 " 20]=1

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




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MEpOnpUsTUs

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

®  (2n-1)2 ® & 3
g nzl(Sn +1)-4/n ? ngltg 2n+7
(nl) © (n—ljn 1
3 H YIE==] =
) Z ) nz=:1 n 5"
2. UccrienoBaTh Ha CXOJMMOCTD 3HAKOUYCPEIYIONTUECS PSIJIBI:
1) Z( 1)an 2 2) Z( 2)" 5n2 ;3n -1
n°+4
o 6" (n2 ~1) o
3) Z( ) ——— 4) Z( 1)"In




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) is“ 2t 2) S (=) y
n=1

n
n+1 n=1

4. Paznoxuts B psan Teiinopa 1o crenensam (X — XO) byHKIMM:

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

5. Hcnonb3ys pa3iokeHue MOAbIHTErPAIbHON (YHKIIMU B CTETICHHOM PSIJl, BBIUUCIUTh HHTETPAIBI C TOYHOCTHIO
e menee 0,01:

1/8 1
1) [N1-x3dx 2) [sinx®dx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

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

BreimonHuTh feficTBUs B anredpandeckoii Gpopme:

1) 321 +52,, 2) z;-1,, 3) ;_1
2

2. JlaHbl uncna Zl=3x/§+3i, 2, =-1+4i, 73=2-4i.

[Toctpouth uMciaa Ha KOMIUIEKCHOM IJIOCKOCTHM W IEPEBECTH B TPUTOHOMETPUUYECKYIO U IOKa3aTeabHYyl0 (GopMy
3anucH. BIMONMHUTB yKa3aHHBbIE IEHCTBHsI B IIOKa3aTeNbHOH (popMe, pe3ynbTaThl MPEJCTaBUTh B alreOpandeckoi u B
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MoKasareiabHou hopme.
6 2313
1) ()% 2) Yo, 3 2B
Zy + 23
3. Maust uncna zy = —1—1, 2, =2+3i.

Boruucnuth 3HaueHus QyHKIIHNA:

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

Pe3ynbratel mpeacTaBuTh B anredpanyeckoit popme.
4. OnpenenuTs ¥ TOCTPOUTH HA KOMIUIEKCHOM TJIOCKOCTH CEMENCTBA IMHUMN, 3a/IaHHBIX YPaBHEHUSIMH:

C :
1) |Z|:ar—gz’ 2) | z|= Csin(arg z).

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

f(z)=@+4i)e™  z5=1+i

6. BeraucinuThb HHTETpaJIbl.

dz
1) | =, 20e L: |Z|=\/§, Rez>0 ¢;
({)’\'Z | |

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

7. BeraucianTh, HCHIONB3YyS HHTETpaTbHYIO popmyny Koru:
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MepONpPHUSTHS
1) |z|=0,5;

2% -7
U‘j—dz, e0e L:<2) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInn:

et _ ebt
1) f(t) = cos*. 2) f(t)= "
2. Haiitu opuruHanbsl GyHKIHH 110 3aJaHHBIM H300PasKEHUSM:
1 p2
1) F(p)=— 55— ) F(p)=——————
(p+1)*(p+3) (p® +4)(p®+9)
3. Haiitu pemienne 3amaun Koy onepaninoHHBIM METOIOM:
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x = t?, x(0)=0, x'(0)=0.

3) X"—4x'+3x = 5™, x(0)=0, x'(0)=0.

4. Peminth ypaBHEHUS, UCNOIB3Ys hopmyny roamerns:

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

5. Haiitu PEeHIICHUC CUCTEM OINCPATNOHHBIM MECTOAOM:

D X'=6x+2y x(0)=-1, 2) x'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y ' y(0)=-1.
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MepOonpUsSITHS
Tectuposa | Bonpocsr:
HUE — 1. JTaHbI KOMILJIEKCHBIE YUCIIa
HE3aBUCUM Z =1+2i u z,= 3i
bl - —
KOHTPOJTH (3mech Z; M Z, - KOMIUIEKCHO COIPSKEHHBIC YHCIIA)
[IOKO VYcraHOBUTE COOTBETCTBUE
(PT5 u JISVICTBUE HAJl YUCIIAMM:
PT6) 1. 2z,+3z,
2. 7,-1,
3. z-2,
z
4. 5.2
Zl
2
5. (z,)
pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i
2. JlaHbI KOMIUIEKCHBIE YnCIa
T
i
_ 4
z, =2¢
i
— 6
z,=1¢e

a) ['maBHOE 3Ha4Y€HME apryMeHTa MPOU3BeeHHs Z1 * Zo PaBHO

Z
0) [1aBHOE 3HAaUEHKE APTYMEHTA OTHONIEHHS —- PABHO
ZZ
(OtBeThI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA

1. 2exp|l+i—

p(14+i% )

2. 2exp 1+i2§]

3. 2exp 1—izj

4. 2exp 1+i£j
3

SAREEE A A

3HaueHHe GPyHKINUU

. e(1++/30)

e(i —3)
e(x/3-i-1)
e(v/3-i)

4.

Haiitu k023G QuumeHT pacTsiKeHUs ¥ yrol NoBopoTa B Touke Zg = |

npu otobpaxennn | (2) = Z4 +Inz

Ipn BBosE sHAYCHUA K 0 yepyg KOpHEH KBaJIPaTHBIX OKPYTIIATH 10

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'paaycax

Bsectu nBa uncna
k =
a —=

5.

Brruncnuts uHTErpan j (Re Z+Jm Z) dz (L) -
(L) npsAMast JINHUA,

, TIe
2,=0 z,=1+2i
COAMHAIOIAA TOYKH )4

Bsectn JBa 4YHClia
X =

y:
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OTBET NONYy4YNTh B BHE KoMIUIeKcHOro uncina X+ 1Y

JlpoOHBbIe 3HAYCHUST BBOJUTH B BHJIE HECOKPATUMOMN APOOH

4/9,-712

6.

BerancnuTh wHTETpan, Henosib3ys Gopmyny Komm

if dz

2
lz+2i=2 2+ 4_

KOHTyp O6XOI[I/ITC${ B ITOJIOKUTCIIbHOM HAIIPaBJICHHUH.

a s wbheE

—7l2
-
wl?2
—7il2
-1/2

7

Bri6epute Bce pyHKIIMH, KOTOPBIE MOTYT Int
CILY’KMTb OpUTMHAJIaAMU . T

t° 454
arctgt
cost

m O O

m
|
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Y CcTaHOBHUTE COOTBETCTBUE OPUTMHAJIOB U 2 4 p
n300paKeHHii 1. F ( p) — + .
p+3 p°+4
A f(t)=2e"" +4cos2t 5 8
. 3t . 2. F ( p) = + 2
B. f(t)=3e" +4sin 2t p+3 p° -4
c. f(t)=2e"% +4sh2t 4 4
“ at 3 FP) =73 -
D. f(t)=4e —4ch2t pP-5 p°-4
3 8
4. F(p) = +—
p-3 p°+4
9.
BeiOepure yCIOBHO CXOASLIMICA psi, MCIONB3Ysl TpPHU3HAK 0 (_1)n+1 . n2
Jleii6HMIA 1. ~~
n=1 (3n+ 2)2
5 301 (_1)n+1 n
C o (n+D)!
3 301 (_1)n+1 n
C oD 3n+2
4 00 (_1)n+1
C D1 3n+2

10.
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Pa3noxurs QyHKIUIO X)= (1 . X) (X _ 2) B psI '
Makxnopena. 2.
3.

f(x)——+—x+§x2+—6x3+
f(x):—1+lx—§x2+—x3+
2 4 16

11.

Unurepsan (1;3) sBisercs HHTEPBAIOM CXOAUMOCTH PSIIOB

12.YcTaHoBUTE COOTBETCTBUE

(byHKIUS CYILIECTBEHHO 0c00asi TOUKa

z

_&
2*(1-12)°

z=00

f(2) =
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13

T (Z+D)(z-)

z=0

z=-4i

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zo = —i B CTEHICHHOH Psijt

a,+a,(z+i)+a,(z+i)* +a,(z+i)* +...
Yxkakute Ko3(pPUIEHTHI pa3oKeHUS 8; dy; dp; 83
(mpoOHBIE OTBETHI BBOANTE OOBIKHOBEHHOH HECOKPAaTHMOH ApOoOKI0 Oe3 TpoberoB, eciw ko3 durmeHT

MHHUMBIH, |— IIEPBBIi MHOKHTEID)

a=

A= __ -
az= __ -

14.

16.Pemmts 3amauy Ko oneparuoHHbIM

METOAOM

X'+3x'=e™t, x(0)=0, x'(0)=-1

OrtBerT:

X(t) = é(e‘St ~1)-1

3

-3t

-€

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

0]
1. !
n=1 n+2
© 1
2. Y ———
n=1%~\/n+2
) L
. n:1(n2+3)-\/n+2
e 0]
4, !
n=13N+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI>I6paTI) YpaBHCHUA, JOITYCKAIOMIME IMOHMXKXCHHUEC NTOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y).y"'=p'y-p
L2,
y +ﬂ()’) =0
2yy"-2yy'Iny =(y)*
y'+2y'+y=e"
y"sin* x =sin2x

y"+25y =

o M 0D

sin®5x

17. Yacrroe pemenue y * HEOJHOPOJHOIO JMHEHHOTO
ypaBHEHHUS
y'-3y'+2y = x-e*

HUMECT BHU

1. y*=(Ax+B)-e*-x?
2. y*=(Ax+B)-e*-x
3. y*=(Ax+B)-e?*.x?
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4, y*=Ax-e*

DK3aMeH

=

IIpumepsl 3a1aHMil HA DK3aMEH

JK3aMeHAlMOHHBII Omiaer 1

Cemectp 3
Crenennsie psjbl. Teopema Abens.HaxoxkneHne nHTepBaia CX0IUMOCTH CTETICHHOTO Psijia.
[Ipeobpa3zoBanue Jlamnaca. OpuruHansl U n300paxkenus. OCHOBHbBIE CBOWCTBA OMEPAIMOHHOTO METOA

Pemruts 3amauy Koru y'— Y _ax , y(1)=1
X
@+ x°)y"+y'=0

Pemmnts ypaBHEHUE

o0
y n 1
HccnenoBaTh Ha CXOAUMOCTD YUCIIOBOM P Z (-1)

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

00 9n
OmnpenennTs UHTEPBAI CXOIMMOCTH (DYHKIIMOHAIBHOTO psijia Z (-n" —
Pasnoxuth B pan Jopana dysxumo  f (2) = (2 - 3)2 e?”
Berauciute In(—\@ + i)2

Haiitn koodduiment pactsokenus miockoctn Z = X-+1y B Touke Z, =2i—3 mnpum orobOpaxkeHun

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

z
0 CTEMEHSIM
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. _ . _ 27+ 3i
8. Haiitu yron nosopora minockocts Z = X+ 1y B Touke Zy = 1 opu orobpaxennn f(z) = —4
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z—1<3, |z+1]21, 5x/6<argz<5z/4.
eiz
10. BoruncnuTh UHTErpa [ﬁ —adZ
Z+7)
|z+2|=1,5 (

11. Haiitu u300pakenue 1 GpyHKIUK f(t)=t-ch3t-sin2t

TeopeTnyeckre BOIPOCHI JIJIsSI TOJATOTOBKHU K DK3aMECHY

JAuddepenunanbHble ypaBHEHUS U CUCTEMbI

Kakue oObikHOBeHHBIE Au(depeHInaIbHble YpaBHEHHS TIEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C Pa3Je€HHBIMH H C
pasnenstonuMucs nepemeHasiMu? Kak onn permarorcs?

Kakmne oObikHOBeHHBIE mud(depeHnraibHble YpaBHEHUS TIEPBOTO TOpPSIKAa Ha3bIBarOTCI oOmHOpomHbMu? Kak oHuH
pematoTcs?

Kakue oObikHOBeHHBIE MU dEpEeHIINANTbBHBIE YPaBHEHHS IIEPBOTO TOPsIKa Ha3bIBAlOTCS TMHEHHbIMU? [lepeunciiTe MeTomb!
pelnieHus

Kak pemaercs ypasHenue bepuymnmu?

Kakue oObIkHOBEeHHBIE IU(epeHINANbHbIE YpaBHEHUS IEPBOTO TMOPSAKA HA3bIBAIOTCS YPAaBHEHUSMU B IIOJHBIX
muddepennmanax? Kak onu pemarorcs?

Yro Takoe 3amada Komm s 0OBIKHOBEHHBIX JU(QepeHIMATBHBIX ypaBHEHUH BeicHMX TopsiakoB? Korma ona mmeer
SIMHCTBEHHOE peleHue?

[lepeuncnute OCHOBHBIE THUIBI OOBIKHOBEHHBIX UG (EpPEeHIIMANBHBIX YpPaBHEHHWN BBICIIUX TMOPSAKOB, JOMYCKAFOIINX
MTOHWKEHHE MOPSAIKA.

Maiite ompenenenue nuHerHOro auddepeHIManbHbIE ypaBHEHHS N - ro mopsjaka. llepedncinTte OCHOBHBIE CBOWCTBA
YACTHBIX PEIICHUH OTHOPOIHOTO YPABHEHHSI.

CdopmynupyiiTe TEOPEMBI O BPOHCKHAHE.

ChopmynupyiiTe TEOpEeMy O CTPYKTYpE OOIIEro pelieHus: HEOAHOPOIHOIO JIMHEHHOTO AuddepeHInaibHbie YPpaBHEHHS

B uem coctour meron JlarpaHka OTHICKaHWS YacTHOTO pEUICHUS HEOJHOPOJHOTO JIMHEHHOro IudQepeHnuaibHbe
ypaBHEHUs?

Cxema moctpoeHHs (PyHIAMEHTAJILHOW CHUCTEMBl PELIEHWH OJHOPOAHOrO JIMHEWHOro audQepeHlnalbHbe YPaBHEHUS C
NOCTOSIHHBIMH KO3 puiimenTamu
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Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX IH((EepeHIHaNbHBIX YPaBHEHWH N-TO TOPSIKA.
Chopmymmpyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI UCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTBICKAHHs OOILEro PEUICHUS CHUCTEMBI
JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUU C TIOCTOSHHBIMH KO3 HUIIHEHTaMU.

YucaoBble U (PyHKIUOHAIbHbBIE Psibl. Paabl Dypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0uMBIH MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak /l'amambepa. JIns KakuxX BHIIOB YUCIIOBBIX PsZ0B OH d(hHeKTHBEH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpuznak JleiOHMIIa CXOAUMOCTH 3HAKOYEPEMYIOIMXCS pAaoB. Kak MpoBOAUTCS OLIEHKA CyMMBI M OCTaTKa Takoro psija?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[lonsTre (DyHKIIMOHANBHOTO psima W 00JacTH ero cXoamMmocTH. PaBHOMepHass u abcomroTHas cxoaumocTh? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEIEHHOTo psiaa. CrocoObl HAX0XKACHHUS HHTEPBAIOB CXOJUMOCTH.
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. Vcroib3oBaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
ITonsiTre TpuroHoMeTpuueckoro psaa. @opmyiel Pypbe U1 Hax0KACHUS K03 PuIMeHToB psina (QyHKIMS nepuoanveckas
Y 331aHHAs] HA UHTEpBAJIC [—TE; TC] )-

Teopema [lupuxiie 00 ycinoBusax pasioxenus GyHKIUHU B psg Dypre.
Dopmyiel Dypbe ISt YETHBIX U HEYETHBIX (DYHKIINH.
Dopmyiel Dypbe 1st citydas pasiokeHus: QyHKIHMHY, 3aJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—| ; |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (PYHKIHH.

KoMiuiekcHble unciaa 1 pyHkuuu. Teopusi BBIYETOB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.

Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCA PaBHBIMH, KOMIIEKCHO -
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 4YHcia 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 (YHKIMM KOMIUIEKCHOTO TEPEMEHHOTo B obOmactr. HeoOxommmple W JOCTATOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOIYJISl U apryMEHTa MPOU3BOTHON (QYHKIIMH 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
BEIUETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpuMeHeHnE BBIYETOB K BBIYHMCICHUIO ONPEAEIEHHBIX HHTEIPAJIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHS MOXET CIOyKuTh opuruHajiom? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anumuTe Tabauily n300pakeHnH HanboJiee YacTo UCIOIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTes ISl HAaX0XKICHUS N300paKEeHUs 110 OPUTHHAILY
1 HaoOopoT?
ChopmynupyiiTe ¥ 3anumuTe cBoicTBa audepeHIrpoBaHus W300pakeHUss U opuruHaia. Kak OHM HCHOJB3YHOTCS IS
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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 GyHKmi. Kak 3anuceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO UCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

Uznoxwure cxeMy HaX0XKJICHUS] YaCTHOTO PENICHUS TUHEWHBIX T pepeHITnaTbHbIX YPaBHEHHUH OTIEPaIuOHHBIM METOIOM.
W3noxure cXxeMy HaXOXICHUS YaCTHOTO PEIICHUS CHUCTEM JIMHEHHBIX JAuddepeHIuanbHbIX YpaBHEHUN OMepariOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonsTue dynkuunit XaBucaiina (1 -gpynxuus) n JIupaka (O -pyukius).

5. Mertoanueckne yKa3zaHus o npoieaype oleHuBaHUs

OueHoYHbIe MeponpusaTHus

Hpouenypa NMPOBEACHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemecTpe CTyOeHTH! BBINOJHAIOT S5 KOHTPOJBHBIX pabOT, COAEp)KaHHE KOTOPBIX OXBATHIBAET BCE pa3felibl
mucuumuiuHel.  Kaskmomy cTymeHTy Bblmaercs cBoW BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOJSTCA B Hachl
MPAaKTUYECKUX 3aHATHH. 32 KaKAYI0 KOHTPOJbHYIO PadOTy MaKCHMaJIbHBIA Oajul ompenessieTcsi B COOTBETCTBUE C
PEUTHHI-IIJIAHOM JIACLUIIIINHEL.

Kpurtepumn oueHku 3a1aHusi:

banbl 32 KOHTPOIBbHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCUMAJIBHOTO 0ajlia, pelyCMOTPEHHOr' O 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JIOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

W13

B CEMCCTPC CTYACHTHI BBIMIOJIHAIOT 5 Hﬂ3 10 BCEM pasaicjiaM MporpamMmbl JUCHUITIIINHBI. vy KaxKa0ro CTyACHTAa B
rpymme CBOM BAapHAHT I/IH3, HOMCp BapuaHTa COOTBCTCTBYCT NOPAJAKOBOMY HOMCPY CTYACHTA B CIIMCOYHOM COCTAaBC
TPYIIIBL.

W13 pa3menieHs! B 3IEKTPOHHOM Kypce N0 JUCIUIUIMHE.

Pemenne KaXXa010 3agaHus JOJDKHO OBITH HOZ[pO6HI>IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘léTOB, paCCY)KI[CHHfI,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOJOB U (hopmyil. 3aJaHNE BBICBUTAETCS OTACIBHBIM (aitiom,
ykazpiBaetcss U0, rpymma.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJXKET y4eCTh UCIPABIICHUS U JOOABUTH OBl K TIPSy ITIM

TecTupoBanue — HE3aBUCHMBIH
koHTpois [TOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexHbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHI-HeIenu B
cepeirHEe M KOHLE TEKYIIEro CeMecTpa COIVIaCHO pacmucaHuio. PyOexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUET
BPEMEHU HA4YMHAETCS C MOMEHTa Bxoja cTyleHTa B TecT. MHCTpyKTaxK, IpeAIIECTBYIOLIUI TECTHPOBAHUIO, HE
BXOIMT B yKazaHHOE BpeMs. CTYICHT MOXKET 3aKOHYUTh BBIIOIHEHHE TecTa 10 UCTeUeHHUs OTBEAEHHOTO BPEMEHH.
PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHWA M BJIaJCHUHN, MONYyYEHHBIX CTYACHTAMH 32
OTIpe/IeTICHHBIN TPOMEXYTOK O0yUESHHS.

Kaxxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieliaM XUMHH U cojepkuT 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIlEHHs M MOSCHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTHPOBAHMsI IIPENOJaBaTeIi0 BbIAETCS MAaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJAUTCA HA KOHCYJIbTAIlUU.

Kputepun oneHKH 0JHOTO 3aJaHNUS:

® 33 KaXJI0€ PaBUIILHO BHIMOJIHEHHOE 33J]aHNE BBICTABISETCS | TECTOBBIN Oai;
® 33 HEMPABWJIHHO BBIITOJHEHHOE MJIM HEBBIITOJHEHHOE 3a1aHNe BhIcTaBisiercs 0 0aos;
e JUIA 33JaHUl C BRIOOPOM HECKOJBKUX MPABUIILHBIX OTBETOB, 33/IaHUI HA COOTBETCTBHE M YCTAHOBIICHHE
[10CJIE/I0BATEIIbHOCTH IPEYCMOTPEHO YaCTUYHOE OLICHUBAHMUE.
MaxkcuManbHBI CyMMapHbIi TecToBbIN Oai 3a kaxnoe PT cocrasnser 15 Oanos.
3a 2 wememu a0 PT cTymeHTBl MOTYT O3HAaKOMHTCS C JEMOHCTPAallMOHHBIM BapHaHTOM OWieTa, KOTOPBIH
pacmonaraeTcst Ha caidte http://exam.tpu.ru B pasgene «MeponmpHusTHS», ¥ MOXET OBITh BBIMOJHEH KaXIbIM
CTYZEHTOM HEOTpaHMUYEHHOE YHCIIO Pas.
Hna cmyodenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHus MO YBANICUMENbHOU Npudune,
npeodycMOmpeHa 803MONCHOCIb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPbLIL HAZHAYAeMC sl Cpa3y nocie KoHpepeHy-
Heoenu.



http://exam.tpu.ru/

OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Ilpu pezynomame pybesicnoco mecmupoganus 6 6ALN08 U MeHee, 00YHAIOWUMC NPe0OCMABNAemcs 8 Nepuoo
meKywel npoMeNCymouHOU ammecmayuy 603MOACHOCb nosmopro npoumu PT 6 pezepauviil Oenv, cocnacosanibiil
¢ bropo pacnucanuii TI1Y.

DK3aMeH

DK3aMeH OCYIIECTBIIAETCS B COOTBETCTBUU C [lonoxkeHreM o mMpoBeACHUH TEKYILET0 KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHIE
BOIIPOCHI U IpakTuieckue 3ananus. [IpemomaBarens, mpoBepuB paboTy, B X0/1€ YCTHOU OECebI CO CTYJEHTOM MOXKET
3aJaBaThb BOIIPOCKHI IO CaMOMY 6I/IJ'IeTy, a TaKXK€ JOIMOJIHUTEIBHBIC BOIIPOCHI 110 TCOPUHN U IIPAKTHUKE. B nrore CTYACHT
HaOMpaeT UTOrOBBIH 0aJlT 32 SK3aMeH, MakcuMaibHO 20 6aoB. OueHka 3a JUCHUIUIMHY GOPMHUPYETCS KaK UTOTOBAsI
3a paboTy B CEMECTpe U IK3aMEH B COOTBETCTBHUE C TIPUHATON IIKAIOH OIEHHBAHMUSI.

CTYILGHTLI, HC CIaBIIMEC 5K3aMCH B CECCHUOHHBIN Iepuoa, MOryT nepecaaTs €ro B ICPUOaAbl JTUKBUAAIINN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTpOLEaypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yTBep>kIeHHH U BBEICHUH B JICHCTBUE
«CuCcTeMbl OLIEHUBaHUs Pe3yabTaTOB 00y4eHHs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» u Ne59/on
OO0 yTBEp>KICHUY U BBEICHUU B JICiCTBHE HOBOU penakiuu «I1010XKeHus 0 IPOBEACHUH TSKYIIETO
KOHTPOJIS U TpoMexyTouHol arrectanuu B TITY» sx3amen no ¢usuke mpoBoIUTCS B YCTHOM hopme.
CryneHTy BBIAETCS SK3aMCHAIIMOHHBINA OWIIET, COACPKAIIUN TCOPETHUECKHE BOTIPOCHI, KAYECTBEHHBIC H
KOJIMYeCTBEHHBIE 3aaun. Kaxplil Borpoc Ouiiera oleHuBaThes 6amioM (Bcero mo omety 20 6aos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo 1Ikasbl OIIEHUBAHUS PE3YIbTATOB

18-20 GamoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUYECKOU AESTEIbHOCTH,
HEOOXOIMMbIe PE3YJIbTaThl 00yueHHs1 CPOPMHUPOBaHBI;

14-17 6annoB (X0OpoIIO) - JOCTATOYHO MOJTHOE MOHUMAHHE IIPEIMETa, XOPOIINEe 3HAHUS, YMEHHS U OIBIT IPaKTHYECKOH
JeATENbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHNUs CHOPMUPOBAHEL;

11-13 GammoB (y,ZLOBJ'IeTBOpI/ITeJILHO) - IIppeMIEMO€e TIOHUMaHUe IPEIMETa, YAOBIETBOPUTEILHEIE 3HAHNS, YMEHUS U
OTIBIT MPAKTUYECKOHN JESITELHOCTH, HEOOXOMMBIE Pe3yNbTaThl 00y4eHHs CHOPMUPOBAHEI;

0-10 GamioB (HeyHOBHeTBOpI/ITeJII)HO) - pe3ynbTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHIUMAJIBHO 1OCTATOYHBIM
TpeOOBaHUSM.

Pe3ynbpTaThl MpoMeEXKyTOUHOM aTTecTalnu OPOPMITSIFOTCS BEIOMOCTBIO M BHOCSATCS B 3aUETHYIO KHIDKKY
oOydarorierocs.




MHUHHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30BAHUS POCCUMCKOM ®EJIEPALIAA

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

BEICIIIET0 00Pa30BaHUS
«HAIUOHAJBHBIN UCCAEJOBATEJIbCKUI TOMCKHM MOJUTEXHUYECKUNA YHUBEPCUATET»

KAJIEHJIAPHBII PEUTUHT -ILIAH JUCHUILINHBI

2020/2021_y4edHsblii TOx

OLIEHKU1 Jucnunnnaa Jexum 48 Yac.
90 - 100 6armion MATEMATHKA 3 Ipar. 3ansms 48 Yac.
«OTm4HOY A 116, e,
80— 896awioB | MO HampaBICHHUIO:
B 19.03.01 BuotexHonorus Beero ayn, padora % yac.
«Xoporo»
C 70 —79 GawioB CPC 120 Yac.
65 —69 GawioB 216 ac.
D
«YIOBIL» 55 64 Gamion HUTOro
E 6 3.6
Squreio p 55 -100 GarmoB
Heynoenersopu
TeJEHO / F 0- 54 6awoB
HE3a4YTCHO

PesyabTaThl 00y4eHuUs 0 AMCHMILIMHE!

P11

Bnaneer

METOAAMH pEeIICHUS OOBIKHOBEHHBIX TU(PPepeHINATFHBIX YPaBHEHUH 1-T0 U BBICIIETO TOPSIKOB H CUCTEM
nudhepeHIaTbHBIX YpaBHEHUH,

METOZAMH HCCIICAOBAHUS CXOJMMOCTU PSIOB, Pa3aoXeHUus (DYHKIMHA B CTEICHHBIC M TPUTOHOMETPUYECCKHE
psabl, MeToAaMu U GepeHIIHaTbHOr0 U HHTETPAILHOTO UCYHCACHUS (QYHKIIMHA KOMIUIEKCHOTO TIEPEMEHHOTO;
OCHOBHBIMH  MPWIOKCHUSAMH TEOPUU  BBHIYETOB, METOJIAMU  OIMEPAIMOHHOTO  HCYHUCIEHUS  PEIICHUS
0OBIKHOBEHHBIX () (EePEeHIMATIBHBIX YPABHEHHUN U HX CUCTEM

PJ12

Ywmeer

OTIpeNieNATh THII, HAXOAUTH 00Iee U YacTHOe pemieHne AuddepeHIInaaIbHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
I QepeHIIATPHEIX YPaBHCHHH ¢ TMOCTOSHHBIMU K03()(QUIIMEHTaMH; UCCIIEIOBATh HA CXOAUMOCTH YHCIOBBIC
PSABI, HAXOAUTh WHTEPBANBI CXOAMMOCTH CTENICHHBIX PSANOB; pasnaraTh (GyHKuud B psg Teimopa u dypse;
BBITIOJTHATh JICHCTBHSA C KOMIUIEKCHBIMH YHCIaMU H (yHKIHAMH; auddepeHinpoBaTh U HHTETPHUPOBATH
(hyHKIIMH KOMIDIEKCHOTO MEPEMEHHOTO0; pasiaratbh GyHKIuU B psajx JlopaHa;, MPUMEHSATh TEOPUIO BBEIYETOB IS
HaXOKICHUS MHTETPANIOB; HAXOIUTh N300paXCHUE 110 OPUTHHATY M OPUTHHAN TI0 H300paKSHHIO;

pemath 3agauy Komm s muddepeHmanbHbIX YpaBHEHUH U CHCTEM C MTOMOIIBIO OTIEPAIIMOHHOTO NCYHCIICHUS

P13

3Haer

kinaccupukanuo audHepeHInanbHbIX  YPABHEHHH, OCHOBHBIC METOJbI pEUICHUS TU(QepeHIIHaTbHBIX
YpaBHEHHUIA TIEPBOTO U BHICIIUX MOPAIKOB U cUcTeM Au(depeHIInaIbHbBIX YPaBHEHHIA,

OCHOBHBIC TIOHSTHS TEOPHUH YHUCIOBBIX M (YHKIIMOHAIBHBIX PAAOB; psabl Teinopa, MakiopeHa, Dypbe;
MOHSTHS KOMIUIEKCHBIX YHCENI, OCHOBHBIX (DYHKIMHA KOMIUIEKCHOTO TIGpEMEHHOTO M WX CBOKCTBa,
nuddepeHMpoBaHNEe W HMHTETPUPOBaHME (PYHKIIMH KOMIUIEKCHOTO TepeMEHHOro; MmoHsATUS psga Jlopana,
0COOBIX TOYEK, BBHIUCTOB; IOHITHE TIpeoOpa3oBaHus Jlammaca W €ro OCHOBHBIC CBOMCTBa; OCHOBHBIC
MIPUJIOKEHHNS ONIEPALIMOHHOTO UCUHUCIICHUS

OueHoYHBbIC MEPONPUATHSA:
JU1s1 AMCUMILIMH ¢ popMoii KOHTPOJISI — IK3aMeH
OueHoYHbIe MEPONPHSITHS I Kous1-Bo |
Tekymmii KOHTPOJIb:

Bbanibl




TK1 KontponpHas paborta 3 30
na3 WnauBuayanpHble JOMaITHUE 5 20
3aaHusA
HK Hesasucumsblii korTpoas LIOKO 2 30
JK3aMeH OK3aMeH 1 20
HUTOI'O 100
JlononHuTeEIbHBIE 0TI
YyeOHas JesiTe/IbHOCTD / Koa-Bo Bamuibl
OLICHOYHBbIC MEPONIPUATHSH
JII1 Onumnuaaa 2 10
JAI12 BeicTynenue Ha KoH(pepeHIn 1 5
HUTOI'O 15
Kou-Bo OuneHouyHoe Hndopmanuonnoe
- £ E E R qaco(;;aM MeponpusiTue obecneuenue
?’5 H’g[::ia E E E YueOHasi 1eATENILHOCTH . . g;’;;z:: Yueonasn " _| Buneo-
T | nexenn E é E JuTepary pl:;‘;g pecypce
S = pa bl
2 3 4 5 6 7 8 9 10 11
1 PA1 |Mexuus 1. AY 1-ro mopsiaka. Y ¢ pasaenstonmmucs|2 OCH | DP1
HepeMeHHBIMH, OfHOpoaHble. Jlumeiinsie Y 1-ro 124
nopsiika, ypapHeHue bepHyiu. Illof
Jextmsa 2. JAY B mnomubix guddepeniuanax,|2 OCH | BP1
UHTErPUPYIOLIMIA MHOKHUTEI. 124
JOI1
1-4
Ipaktnueckoe 3samstme 1. Y 1-ro mnopsaka cf2 OCH | OP1
paseNsIoUMHUCS IIepeMEHHBIMU, OHOPOHbIE Y. 124
Jion
14
BrimonHeHne MeponpusThii B paMKax CaMOCTOSATEIEHOM 6 OCH OP 1
paboThI cTyneHTa: BhionHeHHe /I3, 124
JOI1
1-4
2 PI1 lexmms 3. JIY BbICIIMX MOPSIIKOB, AOMycKaromiue|2 OCH DP 1
HOHIKEHME IOpsaKa. JInHelinsle omHOpomHEIE Y. 124
Onpenenurens BpoHckoro. Hlof
Tpakrtnueckoe 3anstue 2. Jluneitnsie 1Y 1-ro nopsiaka,|2 OCH OP 1
ypaBHeHHne BepHym 124
Jion
1-4
Ipaktuueckoe  3amsatue 3. JAY B moaHbix|2 OCH | DP1
nuddepenuuanax. 124
JIon
14
BrimonHeHne MeponpusTHii B paMKaX CaMOCTOSTEIEHOM 7 OCH 9P 1
paboThI cTyaeHTa: BhinoaHeHue M/13. 1,24
JOI1
1-4
3 PA1 |JTexus 4. JInneiinele OJTHOPOJTHBIE av.|2 OCH OP 1
Onpenenurens Bpomuckoro. Jluneiinbie 124
HeogHopoanele 1Y . Meton Jlarpanxka. Hlodl:l
Jlextusa 5 Jlunelinple HeogHOpOaHBIE Y co 2 OCH OP 1
CHelHanbHOM MpaBoil yacTelo YpaBHeHuUs Dilnepa 124
Jon
1-4
[paktuueckoe 3amstue 4. JIY BBICHIMX MOPSIKOB[2 OCH OP 1
JONYCKAIONIME NOHWKEHHUE OPSIKA. 124
JOI1
1-4
Brimonnenne MeponpusATuil B paMKax CaMOCTOSATEILHON 7 OCH 9P 1
pabotsl crynenTa: Boimoanenue MJ13. TlonroroBka k 124




Kou-Bo OneHouyHoe Hndopmanuonnoe
- a £ E E n -lacoCBaM MeponpusiTHe obecneueHue
?",‘ Hilllana é E E YueOnasi 1esTeIbHOCTh Y ;:E;::Bo Yueonas " _| Buaeo-
T | memesn | B E 5 JITepaTy Hrepuer pecypc
A~ \g § pa pecypcsl b
KOHTPOJIGHOHU padore. JOI1
1-4
4 PI1 lexims 6. Cuctemsl quddepeHnnansHpIX ypaBHEHHIA, |2 OCH | 5Pl
OCHOBHbIE ~IIOHATHA W  ompejencHus. Merog 124
UCKIIIOYCHHS, METox  Diijiepa, HHTETpHpPYEMBbIe Aol
KOMOWHAITHH. 1-4
[IpakTHYECKOE  3aHATHE 5. OnHOpOAHBIE u|2 OCH 9P 1
HeonHOpoaHble nuHeinble Y. Meton Jlarpamxka. 124
AV co cnenuanpHON MpaBoi 4acTbiO Illof
IIpaxtudeckoe 3austue 6. CucreMsr Y. 2 OCH | 9P1
1,24
JOI1
1-4
BrimonHenne MeponpusThii B paMKax CaMOCTOSATEIBHOM 6 4 OCH OP 1
paboThI CTyIeHTA: 1,24
Jion
1-4
5 Jlexius 7 . YucnoBele  pSAIBL OcHoBHbIE| 2 OCH1,4| DP1 |BP1
TEOPEMBI O CBOMCTBAX CXOAAIIUXCS PATOB i[%)l;r[
Jlekuus 8. JocTaTouHble npU3HaKU 2 OCH 14| DP1 BP 1
CXOJMMOCTH HEOTPHIATENBHBIX PAIIOB. A0Il
P 1,34
P2 |lpakrumueckoe samstne 7. KoHTposibHas pabota mo| 2 TK-1 10 |OCH 14| BP1
teMe «JIY 1-ro TnoOpsaKa, BBHICIIMX MOPSIKOB, A0II
cucteMbl 1Y ». 134
Brimonnenne MeponpusTuil B paMKax caMOCTOSATEILHON 10 OCH 1,4| OP1
paboThI cTyneHTa: BhimonHeHHe /13, JOIT
1,34
6 Jlexuus 9. 3HaKOIEpEMEHHBIE PSIbI 2 OCH 14| OP1
JIon
134
[Mpaktiueckoe 3aHsaTHe 8 CymMma psinma, HeoOXomuMBIHA| 2 OCH 1,4| DP1
MPU3HAK CXOAUMOCTH PsIIa. JOI1
P12 1,34
I[Ipaktiaeckoe 3austre 9. JlocraTtounsie npusHaku| 2 OCH 1,4 DP1
CXOIMMOCTH HEOTPHIATENBHBIX PAIOB Ao
1,34
BeinonHeHue MeponpusTUii B paMKax caMOCTOSATEIbHOM 13 OCH 1,4|9P 1
paboTsl cTyneHTa: BeimonHeHne /13, J0I1
134
7 Jlexiusa 10. D yYHKIMOHAJIBHBIE PAJBI. 2 OCH 1,4| 5P 1
JOI1
1,34
Jlexuus 11. CrerneHHbIe pAabL, OCHOBHBIE|2 OCH 1,4| OP1
CcBOlicTBa Aot
P12 1,34
Ipakruueckoe 3anstue 10. 3HaKOIEpeMeHHBIE PsabL. |2 OCH 14| O5P1
JOIT
134
Brimonnenne MeponpusATuil B paMKax CaMOCTOSATEILHON 6 OCH1,4| 3P 1
pabotsl cryaenTa: BemonHeHue MJ13. [TonxroroBka k J0IT
KOHTPOJILHOH paboTe. 134
8 Jexmus 12. Paznoxenue QyHKIUi B cTeNeHHbIE PSIBI |2 OCH 1,4 OP1
J0IT
PJI2 1,34
[paktuueckoe 3austue 11. DyHKIUOHANbHBIE — PSIbL,|2 OCH 14| O5P1
PaBHOMEPHAS CXOAMMOCTh Ill(s?l;.[




Kou-Bo OneHouyHoe Hndopmanuonnoe
- . £ g E n qacoCB MeponpusiTHe obecneueHue
Ta = . aM.
?",‘ Hilllana é E E YueOnasi 1esTeIbHOCTh Y ;:E;::Bo Yueonas " _| Buaeo-
T | memesn | B E 5 JTepaty Hrepuer pecypc
~gE pa pecypent bl
Ipaktuueckoe 3amstne 12. Pasnoxenne QyHKuuid B|2 OCH 1,4| OP1
CTENCHHBIE PSIIBI, TIPUIIOKCHUS. Ao
1,34
Brimonnenue MeponpusTUil B paMKax CaMOCTOSATEILHON 7 4 |OCH1,4| D3P1
paboTsl cryaenTa: BmonHenue MJ13. IToxroroska k JOI1
KOHTPOJILHOM paborTe. 134
9 Kondepenn-nenes 1 HK 15 |OCH 14| 3P 1
JOII
134
Bcero mo KOHTpOJIbHOI ToOUKe (aTTecTanun) 1 33
10 Jlexnus 13. Psiner dypoe 2 OCH 14| DP1
JOIT
134
Jexuust  14. Pasnoxxenne — ¢ynkumit  B|2 OCH 1,4| BP1
TPUTOHOMETPHIECKHIA psit Dyphe Aon
PJI3 1,34
[paxtnueckoe 3austne 13. Pasmoxenue dyHkimii B|2 OCH 1,4| OP1
pan Oypre, yenosus Jlupuxie A0Il
1,34
BrimonHenne MeponpusThii B paMKax CaMOCTOSATEIEHOM 6 OCH 1,4| DOP1
paboTsI cTyneHTa: BeinonHeHne U/13. JOI1
1,34
1 Jlexuwus 15. Ionsitue 06 unrerpaie Oypoe 2 OCH 1,4
JOII
1,34
Ipaktuueckoe 3anatue 14. Psapr @ypbe aus GyHknuii ¢|2 OCH 1,4 DBP1
[POM3BOJILHBIM [IEPUOIOM. JAon
P]I3 1,34
[paxtuueckoe 3austue 15. KonTponsras pabora. Psimsr |2 TK-2 10 |OCH 1,4
JOI1
1,34
Brimonnenne MeponpusTuil B paMKax caMOCTOSATEILHON 7 OCH 1,4| OP1
paboThI cTyneHTa: BhimonHeHHe /13, JOIT
1,34
12 P4 |Nlexius 16. Beenenue B TOKIIT 2 OCH34| DBP1
JOT11
1,34
Jlexuus 17. Auddepenunansuoe ucuucnenne ®KIT |2 OCH 34| BP1
JOT11
134
[IpaxTuyeckoe 3ausatue 16. KoMiulekcHele uucia — u|2 OCH 34| OP1
neiicrus Hajx HUMH, OKIT J0I11
1,34
BeinonHeHue MeponpusTUii B paMKax caMOCTOSATEILHOM 6 OCH3,4| OP1
paboThI cTymeHTa: BhionHeHHEe UJI3. JOIT
1,34
13 PII4 lexums 18. UarerpansbHoe wucumcinenune OKIL|2 OCH 34| DOP1
Teopembr Ko JOT11
1,34
[Ipaktnueckoe 3anstHe 17. YcnoBus Komm — Pumana. 2 OCH3.4| 5P 1
I'eomerpuueckuii cmbicn npousBogHoi OKII. Illgl;,[
Hpaxtnaeckoe saustue 18. MHTerpupoanne  OKIL.|2 OCH3,4| OP1
HWurerpan Komm. Aol
1,34
BrinosHeHHe MepONpUATHIA B paMKax caMOCTOSITEIbHON 7 4 |JOCH34| 5P1
pabotsl crynenTa: Boimonnenue MJ13. [lonroroBka k J1OI1
KOHTPOJIBHOH padoTe. 134
14 PIS |Jlexums 19. Psaapl ananutudeckux GyHKIHMA 2 OCH34| D5P1
JOII
1,34
Jexums 20. Psg Jlopana. M3omupoBaHHbIe 0coObIe)2 OCH3,4| OP1




Kou-Bo OneHouyHoe Hndopmanuonnoe
£ g2 4acoB MeponpusiTHe obecneueHue
g | Hara |E § E Aya. | Cam.
E{ Havyaja E £ E Y4eOHas neATEILHOCTH ;Con—Bo Yyeonasn Buneo-
) [ 21JI0B HnrepHer-
T |menenu | 3 £ S JTepaty pecypc
~gE pa pecypcest "
TOYKHU M UX KIaCCU(PUKAIUS Ao1l
1,34
[Ipaktuueckoe 3amaTue 19. Psaasl B KOMILIEKCHOI|2 OCH34| OP1
o6nacty. Psaspl aHAIMTHUECKUX QYHKIMH Ao
1,34
Brimonuenne MeponpusTuil B paMKax CaMOCTOSATEILHON 6 OCH3,4| OP1
pabotsI cryaenTa: BemonHeHue MJ13. [TonxroroBka k JOI1
KOHTPOJILHOM padoTe. 134
151 . PI5 |Jlexmms 21. Bbiuer ¢yHKOMM B H30JMPOBAHHON|2 OCH3,4| DP1
0c000ii TouKe, OCHOBHASI TEOpPEMa TCOPUH BBIUCTOB. Aon
1,34
IMpakruueckoe 3austue 20. Pasnoxkenne ¢yHkuuii  B|2 OCH34| OP1
psin Jlopana. Aon
1,34
IlpaxTuyeckoe 3aHstue 21. Teopuss  BBIUETOB,|2 OCH3,4| OP1
HAXOKJICHUE BLIYETOB. A0Il
1,34
BrimonHenne MeponpusThii B paMKax CaMOCTOSATEIEHOM 6 OCH 3,4| OP1
pabotsl crynenTa: BeinonHeHne UJ13. IloaroToBka x JOI1
KOHTPOJIBHO# pabore. 1,34
16 PAS |Mexums 22. TIpuaokeHWEe TEOPUH BBIUETOB  K[2 OCH3,4| DP1
PJI6 |BbIuncnennio HEKOTOPHIX HHTErPANIOB Ao
1,34
Jextms 23.  IIpeoGpazosanme Jlammaca u  erof2 OCH3,4 3P1
CBOMCTEA. Ao
1,34
IMpaktuueckoe 3austue 22. [IpHIOKEHUE Teopun|2 OCH3,4 3P1
BBIYETOB K BEIYUCIIEHUIO HEKOTOPBIX HHTErPAIIOB. Ao
1,34
Brimonnenue MeponpusTuil B paMKax caMOCTOSATEILHON 7 4 |OCH3,4| DP1
paboThI cTyneHTa: BhimonHeHHe /I3, JOIT
1,34
17 PII6 |Jlexuus 24. IIpunoxxenus npeodpazoBanus Jlarmaca |2 T OCH 3,4
JOT11
134
Ipaxtuueckoe 3austue 23. [lpeobpasosanne Jlammaca uj|2 OCH3,4| OP1
€ro CBOICTBA Ao
1,34
Ipaktrueckoe 3anaTue 24. Pemenne Y u cucrem AY]2 6 OCH 34
OIEPALMOHHBIM METOIOM. J0I11
1,34
BeinonHeHue MeponpusTUii B paMKax caMOCTOSATEIbHOM 7 4 |OCH3,4| D5P1
paboThI cTymeHTa: BhimonHeHHEe UJI3. JOIT
1,34
18 Kondepenu-uenesst 2 HK 15 |OCH34| 5P1
JOT1
134
KontponsHas pabora TOKII TK-3 10
Bcero no KOHTPOJIbHON TOYKe (aTTecTaluu) 2 47
JK3aMeH 20
OO6mmii 00beM padoThHI MO THCHUIIJIHHE 96 | 120 100
HNndopmanuonHoe obecnedeHue:
No OcuoBHnas yue6nas iureparypa (OCH) Ne | Ha3BaHue 3JIEKTPOHHOTO Anpec pecypca
(ko) (xo |pecypca (OP)
)
OCH | ®uxteHronsbu, I. M. OCHOBbI MaTEMATUYECKOTO aHa/n3a : y4eBHMK : B 2 YacTaX OP |Maremaruka 3.1_Tepexuna https://stud.Ims.tp
1 / T. M. ®uxteHronsl,. — 10-e u3g,, crep. — CaHkT-NeTepbypr : NlaHs, [6.1.]. — 1 JI.U. u.ru/course/view.p
YacTb 2 — 2019. — 464 c. —TeKCT : 31eKTPOHHbIN // J1aHb : 9INEKTPOHHO- hp?id=633




IMEKTPOHHO-OHOMoTeunas cuctema. — URL: https://e.lanbook.com/book/411
(nara obpamenns: 11.03.2018). — Pexum pocTyna: M3 KOprnoparMBHoi ceTH
TITY.

OCH

Bubukos, K. H. Kypc obblkHOBEHHbIX AUPGEpPeHUMANnbHLIX YPaBHEHWH :
yuebHoe nocobue [/ KO.H. bubukos. — 2-e u3a., crep. — Caukr-NMertepbypr :
Naub, 2011. — 304 ¢. —  Tewcr : 3neKTPOHHbIA /[ JlaHb @ 3NEKTPOHHO-
6ubnuoteuHan cuctema. — URL: https://e.lanbook.com/reader/book/1542
(aara obpawenua: 11.03.2018). — Pexum A0CTYyNa: U3 KOPNOPATUBHONW CeTH
ny

OCH

Npusanos, U. U. Beeaenue B TeOpUio GyHKLMIA KOMNNEKCHOTO NEPEMEHHOTO :
y4ebHuk / W. B. Npockypakos. — 15-e u3a,, crep. — Cankr-Metepbypr: /laub,
2009. — 432 c¢. — URL: https://e.lanbook.com/book/322 (para obpaweHus:
11.03.2018). — Pexum A0CTYNA: M3 KOPNOPATUBHOW ceTn TNY.

OCH

Bepman, . H. C6opHMK 3a4a4 N0 KypCy MaTemMaTHYecKoro aHanusa : yyebHoe
nocobue / I. H. bepman. — 6-e u3a,, ctep. — Caukt-Netepbypr : Naxs, 2017.
— 492 c. — ISBN 978-5-8114-0657-9. — TeKCT : 3neKTPOHHLIN // NaHs :
3NeKTPOHHO-bubanoTeuHan cuctema. — URL:
https://e.lanbook.com/book/89934 (aara obpawenuna: 11.03.2018). — Pexum
A0CTYNA: U3 KOPNOPaTUBHOM ceTn TIY.

No
(k0J1)

JonoauutenbHan yuebnas aureparypa (JOII)

J1O11

Bricinas MaremMaTHka B YNpaXHEeHHAX H 3a1a4ax : yuebHoe nocobue /
I1. E. lanko, A. I". Tonos, T. fA. Koxeruukosa, C. I1. Jlanko. — 7-¢
u3jl., uenp.. — Mocksa: ACT Mup u O6paszosanue, 2016. — 816 c.:
HiL.- TeKCT: HernoCpeACTBEHHbIH.

J1O11

Beiciias MateMaTHka JUlsl TEXHHUCCKMX YHHBEpCHTETOR. Yuebuoe nocobue: B
5 u: Y 5 Jluddepenumansusie ypapuenna / B, H. 3anopowusiii, B. @.
Janemex, A. 1O, Tpudonos, A. B. [lanopanor ; HaumoHansHsli
uccneoarebCkuit - TOMCKMI  nonvTexHuuecknit  yuusepeurer  (TITY),
Duzuko-rexHuyeckuil uucrurytr (OTH), Kadeapa sbiciueil MareMatvkd W
maremaruyeckoi Guinkn (BMMD) . — Tomck : Han-so TITY | 2014.-URL:
http://www_lib.tpu.rw/fulltext2/m/2015/m135.pdf (nara obpatleHus:
13.04.2018). — Pexum noctyna: w3 xkopnopatusnoit ceru TITY.- Tekcet:
WIEKTPOHHBIH.

J1011

Tepexuna , JI. K. Beiciaa matemaruka. Yaebuoe nocobue. Y. 4.
Jludpepentmansisie ypasuenns. Psapt. OYHKUHH KOMILIEKCHOTO
nepementoro. Onepaunonnstit meroa / JI. K. Tepexuna, M. H. Duke . —
Tomcek : lenvtaran Uaa-so TI'Y [ 2011. — 268 ¢.- Teker:
HENOCPEACTBEHHBIIL

JIOI1

Tepexuna , JI. K . COOpHHK HHAMBHIYANBHBIX 3A1aHHI 110 BLICILCH
matematuke. Yuebnoe nocobue. B4 u. Y. 4/ J1. H. Tepexuna, H. H. dukc ;
Haumnonansusiii neenenoparenbekuit TOMCKHA NOMHTEXHUYCCKHIT
yuupepeutet (TITY), @uiuko-rexuudeckuii uuctutyt (OTH), Kadenpa
BBICILEH MATEMATHKH H MaTeMaTHueckoil duszukn (BMM®) | — 2-e u3p. —
Tomck: Han-so TITY | 2014. — URL :
http://www_lib.tpu.rw/fulltext2/m/2015/m143_pdf (nara odpamerms:
13.04.2018). — Pexum poctyna: u3 kopnoparusuoit cetn TTTY - Tekcer:
MMEKTPOHHBIN.

CocraBuin: xﬁ{,/
« /9 » [<3 2019 r. /

CornacoBaHo:
3apenytouuii kadenpoii - pykosojurens OMHU

Ha npasax Kadeapbl
«/9 » o6 2019 r.

(K.IT. Apedbes)

(A 1O.Tpudonos)




