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1. Poab mucuuminnbl «<MaTtemaTuka 3» B GOPMHUPOBAHUM KOMIETEHIINH BBIITYCKHUKA

DJileMeHT Cemectp CocTaBJsionue pe3yJbTaTOB 0CBOEHHSI (IeCKPUNTOPbI KOMIETEHIHH)
o0pa3oBaTeIbHO
# MporpamMmsl Kon xomnerenmu
HanmeHnoBanne koMIeTeHUN
(ACcUMNJIMHA, Kon HaunmeHnoBanue
NPAKTHKA,
T'HA)
VK(Y)-1 CrocoGen  OCyNIECTBIATH  MOMCK, YK(V)-131 3HaeT 3aKOHBI €CTCCTBCHHBIX HAYK M MATEMaTHICCKHAE METOBI
KPUTUYECKUH aHAIM3 M CHHTE3 TEOpPETHUECKOrO XapaKTepa
uHpOpMALIH, TIPUMEHSTh
CHCTEMIBIN HOAXOA JULT PeLticHitt YK(V)-1.V1 VMeer pemarh 3a1a4r TEOPETHIECKOrO U MIPHKIATHOTO XapaKkTepa
IIOCTABJICHHBIX 3aJ1a4
YK(Y)-1.B1 Bitageer onbITOM MPUMEHEHHUS 3aKOHOB €CTECTBEHHBIX HAYK U
MaTeMaTHYECKUX METOJIOB U MOJIeIICH [T peLICHHUS 3a1a4
MaremaTuka 3 TEOPETHIECKOr0 1 IIPHUKIIATHOTO XapaKTepa
3 OIIK(Y)-1 YMECT UCIIONb30BaTh OCHOBHBIC OTIK(Y)-1.33 3HaeT OCHOBHBIE OIPEACIICHNUS U TIOHATHS Teopur AnddepeHnnanbHbIX
32KOHBI €CTECTBCHHOHAYTHBIX YPaBHEHHUH, PAAOB, QYHKIMH KOMIDIEKCHOTO TIEPEMEHHOTO 1
JUCIHHUILINH B HpOCI)eCCI/IOHa.HLHO]/I OHepaLII/IOHHOFO HCUUCIICHUS
JACATCIbHOCTH, IIPUMEHATH METOABI
MaTeMaTHIECKOTO aHATH3a 1 OTIK(Y)-1.V2 YMeer pemats 0OBIKHOBEHHBIE TU(GEepeHINaTbHBIC YPABHEHUS U UX
MOJIEIIPOBAHHS, TEOPETUISCKOrO I CHCTEMBI, TPUMEHSTH anmapaT TapMOHHYECKOr0 U KOMILIEKCHOTO aHaIn3a
OKCICPUMCHTAILHOTO IIPY PELIECHUH CTaHAAPTHBIX 3a]a4
HUCCIICOJOBAHUA
OTIK(Y)-1.B3 Brnaneer MaTeMaTHYECKHUM aNIiapaToM KOMIDIEKCHOI'O M OIEPAI[IOHHOTO

ncuncineHns, quGepeHIaTbHEIMI YPAaBHEHUSIMH U PSIIAMU JUIS
MPOBE/ICHHST TEOPETHIECKOTO HCCIICIOBAHUS U MOICITHPOBAHHUS
(I)I/I3I/I‘{CCKI/IX 1 XUMHUYCCKHUX TIPOLECCOB U HBJ’ICHI/Iﬁ, a TAKXKEC, Ui PCIICHUA
podeCcCHOHATTPHBIX 33124

2. IMoxa3zarejan m MeTOAbI OLIEHUBAHUA

Ilianupyemble pe3yJbTaThl 00y4eH sl N0 JUCIHILIHHE Kopa nocTmxenus HaumeHnoBanue pasiesa AHCIUILTHHbI MeTobl OLIeHUBAHHS
P
Kon HaumeHoBaHue KOHTPOJHpYeMOii (OIeHOYHBIE MEPOTIPHSITHS)
KOMIIETCHIIHA
(1JIH ee YaCTH)
P 1 | Buaneer VK(Y)-1 1. O6bikHOBeHHBIE TU(dEpeHIInATBHBIC KoHTpobHast
METO/IaMU PelleHUs OObIKHOBEHHBIX AUd(epeHIIaNbHbIX ypaBHEHHS TIEPBOTO TOPSKA pabota
ypaBHeHUii 1-T0 U BBICLIErO MOPSAKOB U CUCTEM 2. OBBIKHOBEHHKIC MABHEPCHITHATHHBIC 3
muddepeHInaNbHbIX ypaBHEHUH; ) p '
METOJaMH HCCIEIOBAHNS CXOAUMOCTH PSIOB, PA3I0AKEHHS YPaBHCHHA BBICIINX MOPANKOB U CUCTCMbI TectupoBanue —




(hyHKIIMii B CTCIICHHBIC ¥ TPUTOHOMETPHYCCKHE PSIBL; OOBIKHOBEHHBIX TU(D(hepeHIIMATBEHBIX HE3aBUCHUMBIN
MeTofamu 1 GEPEHIMATEHOTO U HHTETPAITEHOTO HCUUCIIEHUS ypaBHeHHit xorTpos [OKO
(yHKIMIH KOMIUIEKCHOTO IIEPEMEHHOTO; OCHOBHBIMH
i 3. UncnoBbIe psIbI
NPWIOKEHUSIMH TEOPHH BBIYETOB, METOAMH OTEPAIIMOHHOTO
MCUHCIIEHNS PENIEHNs OOBIKHOBEHHBIX (D (epeHIMaTbHEIX 4. OyHKUMOHAIIBHBIC PSIIbI
YPABHEHHI H HX CHCTEM 5. Psanpr @ypre
7. Panpl B KOMIUIEKCHOM o01acT
8. Teopust BBIYETOB U €€ MPUIIOKEHUS
9.IIpeobpazoBanue Jlanmaca. OnepartmoHHBIN
METO/]] pereHus TudepeHInaIbHbIX
ypaBHEHUHI
P12 | Ymeer OIIK(Y)-1 1. O6bikHOBEHHBIE AU(PEPEHITHATBHBIE KonrpossHas
ONpENENSTh THI, HAXOJUTh 0§mee U YaCTHOE pelleHHE ypaBHEHHUS TIEPBOTO TIOPSIKA pabota
mupdepeHIManbHbIX  yPaBHEHUH W CHCTEM  JIMHEHHBIX
. 2. O6bIKHOBEHHBIE AU (depeHnnanbHbIe Nas.
i depeHIIaTbHBIX ypaBHEHHUt c OCTOSIHHBIMU
K0>((QUIMEHTAMH, HCCIENOBATh Ha CXOOUMOCTh UHCIOBBIC YPaBHCHU BBICIINX IIOPAAKOB U CUCTEMBI Tecruposanue —
DAL, HAXOJUTh WHTEPBAIBI CXOAMMOCTH CTETIEHHBIX PSJIOB; OOBIKHOBEHHBIX TU(D(hepeHIIMATBEHBIX HE3aBUCHUMBIN
pasmarath QyHKUuMM B psax Teinopa m Dypbe; BBIIOIHATH ypaBHCHUI koHTpoJb [TOKO
NEHCTBHS ¢ KOMIUIEKCHBIMH YHCIAMH W (yHKIMAMH; 3. Uncnosbie psbl
1M PePEHIIMPOBATE M UHTErPUPOBATH (DYHKI[MH KOMIUIEKCHOTO
: : 4. OYHKIIMOHAIBHBIC PSIbI
NEPEMEHHOTO; pasnarath GpyHKImu B psin JlopaHa, IpUMEHATH
TEOPHIO BBIYETOB JUIl HAXOXKIEHHMsS MHTErPAJIOB; HaXOIHTh 9. Paner @ypre
1300paXkEHNE 10 OPUTHHAIY W OPMTHHAI 10 U300PaKEHHIO; 7. Psaapl B KOMILIEKCHOM 00J1acTH
pemats 3anady Komm st gudepeHunanbHbIX ypaBHEHUH 1 8. Teopust BLIYETOB U €& IIPUIOKEHUS
CHCTEM C HOMOLIBIO OTCPallIOHHOTO NCHUCICHIA 9.I1peo6pazosanue Jlamiaca. OnepaliioHHbIH
METO/] pereHus TudepeHInaIbHbIX
ypaBHEHUH
PJI3 | 3uaer VK(Y)-1 1. O6bikHOBEHHBIE AU(PEPEHITHATBHBIE KonrposbsHas
KJIaCCU(PUKALHIO )II/I(i)q()bq?peHuHam,me YPABHCHH, OCHOBHbIC ypaBHEHHS TIEPBOTO TOPSKA pabota
METO/bI pemenus nudQpepeHIManbHbIX YPABHEHUH MEPBOTO U
BBICIIUX TIOPSIKOB U CUCTEM P (EPEHIMATBHEIX yPABHEHHUIA; 2. ObbIKHOBEHHbIE T epeHaTbhble VI3,
OCHOBHBIE TIOHATUS TEOPUM HYUCIOBBIX M (DyHKIMOHATBHBIX YPaBHCHMA BBICIIIMX IOPANKOB 1 CHCTEMBI Tecruposanue —
pazos; psager  Teittopa, Makiopena, ®ypbe, HOHATHS OOBIKHOBEHHBIX TU(D(hHepeHIIMATBEHBIX HE3aBHCHUMBIH
KOMIUIEKCHBIX ~YHCENl, OCHOBHBIX (DYHKIMI KOMILUIEKCHOTO ypaBHCHUUN koHTposs LIOKO

MIepeMEHHOr0 W WX CBOHMCTBA, Ju(pdepeHnupoBaHue u

UHTETpUpOBaHWEe  (QYHKIMH KOMIUIEKCHOTO  II€PEMEHHOIO;

3. UncnoBbIe psIbl
4. OyHKIIMOHAIILHBIC PSIBI




noHarus psjga JlopaHa, ocoObIX TOYEK, BBIUETOB, IOHATHE 5. Psanpt dypre
npeoOpa3oBaHus Jlamaca U €ro OCHOBHbIE CBOMCTBA; OCHOBHBIE 7. Psiapl B KOMILIEKCHOM 00J1acTH

MPUIIOXKCHUA OINCPALNOHHOT O UCHHUCIICHUSA 8 TeOpI/IH BBIYETOB U eé HpHJIO)I(eHI/IH

9.IIpeoOpazoBanue Jlamnaca. OneparmOHHBIHI
METO/| pereHus TudepeHIaIbHbIX
ypaBHEHUH

3. HlIxaja oueHNBAHUA

[Topsimok opraHu3aniuil OLEHUBAHUS PE3YJIbTATOB OOYYEHHS] B YHHBEPCHUTETE PETJIAMEHTHUPYETCS OTIENbHBIM JIOKaJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OlICHUBaHHUs pe3yJIbTaTOB 00ydeHus: B ToMckoM nonuTexHndeckoMm yHuBepcurere (Cucrema oueHuBaHus)» (B ISHCTBYIOIICH pEeIaKIny).
Hcnonk3yercst OauIbHO-PEUTHHTOBAsi CUCTEMa OIICHUBAHUS pPe3ylIbTaToB oOydeHus. VToroBas oreHka (TpaJulMOHHAs W JIMTEPHAs) 1O BHUAAM
ydeOHON nesitenbHOCTH (M3yuenune nucuuiuind, YMWPC, HUPC, kypcoBoe NpOeKTUpOBaHWE, MPAKTUKU) OINPEACIsSeTCs CyMMOW OajuloB IO

pe3ynbraTam

TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM aTTecTaluu (MTOroBasi peHTHHIoBas oneHka - mMakcumyM 100 6asuios).

PaCHpCIICJICHI/Ie OCHOBHBIX H JOIIOJHHTCIBHBIX 0amIoB 3a OICHOYHBIC MCPONPUATUA TCKYHICTO KOHTPOJIA U HpOMC)KYTOqHOfI aTTeCTallu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIINHBI.

PCKOMGHI[yeMaSI mKajaa aj1d OTACIbHBIX OLICHOYHbBIX MCpOHpI/IHTI/Iﬁ BXOIHOT'O W TCKYIICTO KOHTPOJIA

% BBLINOJIHEHHUS CooTBeTcTBHE
. OnpeneneHue OEeHKH
3aaHusA TPaJMIOHHOMN OlleHKe
90%+100% «OTImaHO» OTnMyHOE OHMMaHKE TPEMETa, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMEHHS U BJIaJICHUE OITBITOM IPAKTUYECKOH JIesITeNIbHOCTH,
HEOOXOMMBIE PE3YIIbTAThl 00yUeHHs ChOPMHUPOBAHBI, UX KAYECTBO OLEHEHO KOJINYECTBOM 0aJUIOB, OJIM3KUM K MAKCUMAJIBHOMY
70% - 89% «Xopomo» JlocTaTo4HO NOJIHOE TOHNMAaHHUE MTPEAMETa, XOPOIINe 3HAHNUS, YMEHUS U OTBIT NPaKTHIECKOH IESTEIbHOCTH, HEOOX OTMMBIE PE3YIIbTATHI
o0y4eHust chOpMUPOBaHBI, KAUYECTBO HU OJHOT'O M3 HUX HE OL[EHEHO MMUHHMAJIbHBIM KOJIMUYECTBOM 0ajlioB
55% - 69% «Y 10BIL.» [Mpuemnemoe moHNMaHue MpeaAMeETa, YAOBICTBOPUTEIbHBIC 3HAHNS, YMEHUSI U ONBIT IPAKTHIECKOH AEATEINBHOCTH, HEOOXOANMBIEC PE3YIbTATHI
o0y4eHust chOpMUPOBaHBI, KAYECTBO HEKOTOPHIX N3 HUX OLIIEHEHO MHHUMAJIbHBIM KOJIMYECTBOM 0alioB
0% - 54% «Heynosi.» Pe3ynbraThl 00y4eHuUs! HE COOTBETCTBYIOT MHHHMAJIBHO JIOCTATOUYHBIM TPEeOOBaHUSIM
[IIkana ny1s1 OIEHOYHBIX MEPONPHUATHN dK3aMEHA
% CooTBercTBHE
JK3aMeH, .
BBLINMOJTHEHUSA o TPAAMLMOHHOI OmnpeneieHue OlleHKH
3aJaHuil OLIeHKeEe




IK3aMeHa

90%+100% | 18 +20 | «Otnauuyno» |OTIMYHOE NOHUMaHHUE MPEIMETa, BCECTOPOHHUE 3HAHUS, OTIMYHBIC YMEHUS U BIIAJICHUE ONIBITOM
MPaKTUYECKOH JEATEIbHOCTH, HEOOXOAUMBIE PE3YIIbTaThl 00y4eHHUs! CPOPMHUPOBAHBI, UX KAYECTBO OL[CHEHO
KOJINYECTBOM OB, OJIM3KUM K MaKCUMAaJIbHOMY

70% -89% | 14 + 17 «Xopowmo» | /locTaToyHO NOJIHOE NOHUMAHHUE IPEIMETA, XOPOILIUE 3HAHUS, YMEHMS U OIIBIT IPAKTUUYECKON AESITEIbHOCTH,
HE00XOAUMBIE Pe3yJIbTaThl 00y4eHUs: CHOPMHUPOBAHBI, KAYECTBO HA OJJHOTO U3 HUX HE OLIEHEHO
MUHHMAaJILHBIM KOJIMYECTBOM 0aJlsIoB

55%-69% | 11 +13 «YnoBi.»  [[IpuemnaemMoe NOHMMaHHUE IPEIMETA, YIOBIETBOPUTEIBHBIE 3HAHUS, YMEHHSI U OIIBIT ITPAKTHYECKOM
NesaTeIbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yuYeHUs! CPOPMUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OILICHEHO
MUHUMaJIBbHBIM KOJIMYECTBOM 0aJljIoB

0%-54% | 0+10 «Heynosn.» | Pe3ynbrarsl 00yueHus: He COOTBETCTBYIOT MUHUMAJILHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THIOBBIX 3aJaHUI

OneHoYHbIE
MEpONpHUsATHS

IIpuMepbl THIOBLIX KOHTPOJIBHBIX 3aJaHUI

KoHnTpoasn
ast pabota

BapuaHTt Ne 1

KoHTponbHaa pabota no teme «AuddepeHumanbHble ypaBHeHUa 1 —ro nopagKa»

1. Onpepenutb TMN U HaiiTU 06LWMe peLleHns AaHHbIX YPaBHEHUNA:

1. (y+ylInx)dx— (x—xy)dy =0.

!

2. y'+

2

2x 2X
y 5

2

1+x 1+x

2

3 (xy? +12)dx+ (x2y—X—3)dy - 0.

y y

2. HaiiTn yacTHbIe pelleHUs] yPaBHEeHHMIA:

4. xy'-

y=xtg(y} y@)=1.

X




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

5.

1)

2)

1)

2)

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

KoHTponbHasa pabota no teme «AuddpepeHumnanbHbie ypaBHEHUA BbiCLIEro nopaaKa u cucrembl AY»

[) Onpepenutb TMN K HaiiTK o6LMe pelueHUA 4AHHbIX YPABHEHUIA:

y"=y'+X.

14 ! e

y'=-2y'+y=—.
X

1) Pemuts 3amauy Komm:
yy'+(y)’=0. y@)=1y@=1

y'—y' =e 7 +2x. y(0)=1 y'(0)=1.

Y,
at X(0)=1; y(0) = -
X

YucaoBble M QYHKIMOHAJIbHBIEC PAABI

I/ICCJIG,Z[OBaTB Ha CXOAUMOCTDH pSI,Z[LI:
> 1 (n+1)?

LY Z

nan+1-cos®na “(h+2)%3" o

3i—




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

=( n-1Y" (- 1) n*
4 Z(3n 2} ’ Z
n=1 + n=1 n + 5
1. Haiit uHTEpBaAI CXOAUMOCTH Psijia, UCCIICAOBATh PSJT HA KOHI[AX HHTEPBAJIa;
n 2n 0 A2N
1) Z(01) 2) Z3 (n+3)
n=1 n =1 (X+ 5)

1. PaznoxuTts B psin Teiinopa, B OKPECTHOCTH TOUKH Xg, GhyHKIHIO f(X):

1) y=Inx, Xo=1. 2) y:xz-sin5x, Xo=0
7 1
3 y=———— x5 =0, 4)y:— =-1.
1+ x—12x? 0 {x %o

Kontpoabsnas padora Ne3 no teme «@yHKIMH KOMIUIEKCHOT O EPeMEHHOr0»
BAPUAHT Nel

V. a) HaiiTu Bce 3HaueHUS KOPHSL: Y-2. Pe3ynpTaT BBIYMCIICHMI MPEACTaBUTH B anredpanyeckoil gpopme.

0) IlpencraButs B anredpanyeckoi popme: (—1—i)™. 4

V. a) Haiiti ko> HHUUMECHT PacTsDKCHHS M YToJl MOBOPOTA B TOUKe Zy =1—1 mpu oTobpaxkeHHn o = z?

6) IIpoBepHTH (YHKIMIO Ha AHATUTHYHOCTE. = (Z )?

VI. Haiitn ananutuyeckyro ¢ynkuuto f(z)=U +iV 1o wu3BecTHOM  AEHCTBUTENBHOM YacCTH U 3HAYEHHIO

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

VIL. BhI4ucanTh UHTErpat: IZZ Imzdz, rue L- orpesok npsmoii or Touku z; =0, 10 Touku z, =1-2i.

L

f(zo):




OneHovnble IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHMii

MepONpHSATHS

dz :
VI BbIYUCIUTE UHTETpAL: j 3 rae L Z|Z — 2I| =1,
L Z

(z-2i)%"

Konumponwvnan paboma Ne3 no meme «Komnnexcuote paovt. Boruemur»

BAPUAHT Nel

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

2. Haiiti u mOCTpOUTH O0JIACTH CXOAUMOCTH psiia: z /

n=1(z+i+1)" nZo(2n+i)(4+3i)"

B psia Jlopana ¢ ueHTpoM B ZO =1 B xonbIe | YA —1|> 4.

1. Pasnoxurh QyHKIUIO f ( Z ) =

3. Brraucouts CIICAYIOIIME MHTCIPAIbL:

Q0
o zdz ) J-exp(1/2)+1dz o | COS 7rxdX

2 ) )
lz—2|=4 e’ +e |2|=2 Z o X2 +4x+5

Kontpoasnas padora Ne3 mo teme «OnepanuoHHoe HCYHUCIEHHE.»
BAPHUAHT Nel

1. Pemmts mudpdepenimansuoe ypapaenne  X'+3X = e 2", ecin X(O) =0.

2. C nomomsio Gopmyisl Jlroamernst HAUTH pellieHNe ypaBHECHHS
x''=arctgt,

YAOBJICTBOPAIOLICC HaYaJIbHBIM YCIIOBUSM X(O) = X'(O) = 0 .
X'+4y +2X =4t +1;

3. PewmTh cucTeMy ypaBHEHUH 3, X(O) = y(O) =0.
Y+X -y = Et




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

W13,

IlpnMep BapuaHTa MHAUBUAYAJILHBIX 3aJITAHUMN.




OueHoYHbIE
MEPONPUATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHMii

Judbeperunantiele YpagHeHUs W CHCTEMEI

1. Haitru ofitie peltesus ypasHeHuil Nepsoro Nopaika

\ ¥ !
) y-2= o
L x  sinfy/z)
2) y +ycosa = cosz,

3) y+y==z4y.
1) edy dr

=0.

T cos? | .
5) (32 +6zy?) dr + (6e’y + 4y ) dy = 0.
6) Aty +dy—z)y' =L

2. HaiiTi yacTHEe pelieHUd ¥paBHeHI
1) ViT+1de=zxydy, y(1) =10
2) (z—ylde+{z+y)dy =0, y(l)=1.
3) oy — 2y =22t yll) =10
4) ydey=(1+z)e o y(0) = 1.
3. Haiitn peluenus ypassesiil BECILero nopajika
, (0)=0
12.'."=.'3_1_ Q.I.'_.I'__r,' wu) !
| 2ayy =y ) o) =1

3) g costz = 1.

B 94 cos’z
Ny ty=s——

cos“

Ty +2 +y=1(122 - 10) e™.

L)J ym _ -'-15'" + 53"’ _ Qy = [lﬁ _ 1‘2;1':]&'_‘-.

1) 2 " 2y’ +y =0,

13) # 4+ 2& 4 5z = —8e ' sin 2L,

14) & — 62 + 25z = 9sindl — 24 cos 4L,

4. HaiiTu pelueHus NUHeMHEN CHCTeM

y=3dr—dy

1) " +4' =cosz.
6o 40 oy =z et L
Y+l ty=ae +—.

8) ¢ — 3y’ = 2sindz — cosdz.
10) " + 3" + 29 =1 - 2%,

12) 22 4" — 6y = 12Ina.

o(0) =2, #(0) = 6.
o(0) =2, #(0)= -2

g=—c+2y ' yl0)=1.

1 { o= -8z +dy 9) { I =6z + by z(0) =0

g i =6z dy+2
3){1 5 2y‘ q]lx bz + 4y + 2

g=72r+y

g=—-r+10y-1"




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

YucaoBble M QYHKIMOHAJIbHBIEC PAAbI
1. VccnenoBarh Ha CXOMMMOCTD 3HAKOTIOIOKUTEIILHBIC pAbL:

©  (2n-1)° * 5 3
) nz—:l(5n2+1)-\/ﬁ 2 Eltg J2n+7
<n'> $(n-1)" 1
9 >0 2 zl( 25

2. UccnenoBaTh Ha CXOAMMOCTh 3HAKOUYEPEIYIOLTUECS PSIJIbI:

3n 2 & \/5n2+3n—1
1) Z( i 2) Y ()" T
n=1 n° +4
6" n2 1 3
3) 2( 1)”¥ 4) 2( 1)"In 2”[1+—J
n=1 n=1
3. Harity mMHTepRBRaJEl CXOIMMOCTM CTEIEHHEX PAIOB:

D $IE20 g ) $aynany

n=1 +1 n=1

4. Paznoxuts B psx Teitnopa no crenersM (X — Xg) byHKIum:

1

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

5. Ucnonb3ys pasioxkeHHe MOABIHTErPATbHOW (PYHKIMU B CTEIIEHHOW psJl, BBIYMCIUTh MHTEIPANIbI ¢ TOUHOCTHIO HE
menee 0,01:




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

178 1
1) 1—x° dx 2) [sin x dx
0 0

KomniekcHble yneia u GyHKIHH

1. Naus! uncna Zg = —2\/§ +2i, 7, =2-6i.

BrimosiHUTE eficTBUs B anredpandeckoii popme:

1) 31 +52,, 2) z;-17,, 3) 4
)

2. JlaHbl yncna Z; = 3\/§+3i, Z, =-1+4i, 23 =2 —4i.
[ToCcTPOUTH YMCIAa HA KOMIUIEKCHOM IIOCKOCTH M HEPEBECTH B TPUTOHOMETPUYECKYIO U IIOKa3aTelbHYIO (POPMY 3alliCH.

BbImonHUTE yKa3aHHBIE JEHCTBHS B TIOKA3aTelNbHOM (opme, pe3yabTarhl MPEeACTaBUTh B alreOpanyeckod u B
nokasareiabHou opme.

6 Zy9-17
1) (z2)°, 2 %/27, 3) ﬁ
2 3
3. Hausl uncna Z; = —1—1, z, =2+ 3.

Bbraucnute 3HaueHus QyHKIIHIA:

1) Inz;, 2) e™2, 3) cosz,.

Pe3ynpTathl npeacTaBuTh B anredbpandeckoit popme.
4. OnpenenuTh U NOCTPOUTh Ha KOMIUIEKCHOM MJIOCKOCTH CeMENUCTBA JIMHUM, 3aJaHHBIX YPaBHECHUSAMHU:

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




OneHovnble IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHMii
MepONpHSATHS

5. Haiitu Momysis u aprymentT npousoasoit gpynxmuun W = f(Z) B Touke z = Zy:

f(z)=(1+4i)e™  z5=1+i

6. BBIUMCIIUTH HHTETPAJIBL:

1) L: |z|=\/§, Rez>0 ¢;
({)\/— { }

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

7. BbIUuciuTh, HCNONB3Ysl MHTErpatbHyo Gopmyny Koru:

1) [z]=0,5;
J——— 2 z, 20e L::2)|z+1F1
(L2 (”1) 3) |2]=2

OnepanuoHHbIN MeTOX
1. Haiitu n300paxeHus CIeayIOmuX (yHKIHHA:

pdt _ ebt
1) f(t)=cos. 2) f(t)=
2. Haiitu opuruHaisl (GyHKIMNA 1O 33JaHHBIM N300pa’KeHHSIM
1 p2
DFP)=—F— ) FP) =
(p+1)*(p+3) (p?+4)(p? +9)

3. Haiitu pemenne 3anaun Koy onepanimoHHBIM METOIOM:




OneHoYHbIE

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

MEPONPHUATHS
1) 2x"+5x' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x = t2, x(0)=0, x'(0)=0.
3) x"—4x'+3x = 5e*, x(0)=0, x'(0)=0.
4. Pemmth ypaBHEHUS, UCTIONB3Yys hopmyny roamens:
0, t<i,
-2, 1<t<2,
X"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,
5. Haiitu pemienue cuctem onepanuoHHBIM METOJIOM:
0 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.
Tectuposan | Bonpocsr:
ue — 1. TaHbl KOMIUIEKCHBIE YUCTA
He3aBUCUM | z, =1+2i u z,=3i
BIA - —
KOHTPOJIb (3mech Z; M Z, - KOMIUIEKCHO CONPSDKEHHBIC YHCIIA)
[IOKO YcTraHOBUTE COOTBETCTBUE
(PT5 n JICMCTBUE HAJl YUCTIAMH
PT6) 1. 2z,+3z,
2. 7,-2,
3. 27,
z
4. 5.2
Zl
5. ()

pe3yJbTaT ACUCTBUS HAJl YUCIaAMHU

1. 3i-6




OneHovnble IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHMii
MepONpHSATHS

4i-3
2-D5i
—6-3i
6+3i

oW

2. J1aHbI KOMILJICKCHBIC YHCIIa
i
— 4
7, =2e
.57
FEL]

z,=7e °
a) ['maBHOE 3Ha4YeHME apryMeHTa MpousBeieHus Zq * Zo paBHO

Z

0) ['maBHOE 3HAYEHHE APTryMEHTA OTHOLICHUSI — PABHO
z
2

(OTBeTHI nath B rpajaycax)

3.YcTaHOBUTE COOTBETCTBUE 3HAueHHE PyHKIMH
DyHKIMSA 1. e(1+\/§-i)

1. 2exp(1+|5—J 2. e(i-3)
3. e(x/3-i-1)

2. 2exp(1+|—J 4. e(\/3-i)
5.

3. 2exp(1 J

4. 2exp(1+| J

4.

BsecTu aBa dmciaa

Haiiti x02(bduuueHT pacTskeHus 1 yroj noopora B Touke Zg = |




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

nipu otobpakermmm T (Z) = z* +1nz

Ipu BBOTIC 3HAYCHNA K 3Ha4YCHUS KOPHEHN KBAaJPATHBIX OKPYIIIATH 10

JECATBIX.
3HaueHus yriia 10BOpOTa BBOJIUTH B rpaaycax

5.

BbIunciuTh HHTErpa J (Rez+JImz)dz (L)-

(L) npsAMast JINHUS,
, TAC

2,=0 z,=1+2i
COAUHAIOIasd TOYKHU u

OTBeT MoJTy4uTh B BUJEC KOMIUIEKCHOTO yncia X +1Y

JlpoOHbIe 3HaUEHUS! BBOJUTH B BUJIE HECOKPATHUMOI IpoOH

419,-7/2

BsecTu aBa dmciaa
X =

6.

Beruncnutes uHTErpat, ucnonb3ys Gopmyny Komun
§ dz

7
2+2il=2 27 T4

KoHTYp 00X0IUTCs B MOJIOKUTEILHOM HaIIPABJICHHH.

o~ wDdRE

- l2
—7
wl2
—mil 2
-1/2

7.




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

Bri6epute Bce GyHKIIMH, KOTOPHIE MOTYT Int
CITYXKUTh OPUTHHAIAMH A. T
B. t> +5¢ %
C. arctgt
D. COZS'[
t
E. ctgt
2
-
S
8.
VY CTaHOBUTE COOTBETCTBUE OPHTHUHAIOB U 2 4
n300paskeHu i 1. F(p)= + > P
p+3 p+4
A f(t)=2e"% +4cos2t 2 8
B. f(t)=3e” +4sin2t p+3 p°-4
c. f(t)=2e"" +4sh2t 3. F(p)=—2__ 2P
2
D. f(t)=4e® —4ch2t p3— 3 p . 4
4. F(p)= +—
p-3 p°+4




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

Bribepure yCIIOBHO  CXOZSIIMICS psii, MCIOJNB3Ys IPH3HAK 0 (_1)n+1_n2
JleliOHuna 1. 5
n=1 (3n+2)
n=1 (n +1)'
n=1 3n+2
4. § ( 1)n+1
n=1 3n+2
10.
1 1
pasos gy TO=T— L f0=gx g e
a3JI0KUTh (PYHKIUIO __»\ B pax Maknopena.
A+x)(x—2) 113, 5 .
2. f(X)==4+=X+=X"+—X"+
2 4 8 16
1 3)
3 fX)=—+=Xx—X+—=X+
4 16

11.

Hutepsan (1,3) sBisieTcs HHTEPBAIOM CXOIUMOCTH PSAOB




IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

OneHoYHbIE
MeponpHUATHS
2 (x—3)"
n=1 0N
o0
4. > (x+1)"
n=1
12.YcTaHOBUTE COOTBETCTBUE
byHKIWS CYILIECTBEHHO 0C00ast TOUKa
eZ
f(2)=—— Z=00
7*(1-12)°
(1+ zj
In| ——
YA
fz)=— 2t/ 2=0
7 (z +4i)
. (z+1+4i :
f(z)=sin| —— z=-4i
z+4
1
e :
(D)= z=i
(7 +D(z-))
z=1
z=4i
z=-i
13
1 0= i
Oynakmo W = — pasioKmi B OKPECTHOCTU TOUKH Zg = —i B CTEIICHHOM Psijt = _1__
a=_ -




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

a,+a,(z+i)+a,(z+i)*+a,(z+i)° +...

Yxakure K03 QUIIIEHTHI Pa3IOKEHUS ao; 8 ; p; 83

(poOHBIE OTBETHI BBOAUTE OOBIKHOBEHHOH HECOKPATUMOW poObI0 Oe3 pobesioB, eciy KoahduumeHT

MHUMBIH, | — IIepBBIi MHOYKUTEJIb)

16.Pemmts 3anaqy Koy onepanioHHbIM
METOJI0M

X(t) = é(e‘3t —1)—%-e‘3t

14.

N . 3t OTBer:
X"+3x'=e"7, x(0)=0, x'(0)=-1
15.
Bribepure cxoasmuics psjl, MCHOIb3Ys MPU3HAK CPAaBHEHUS . o0 1
. n=1 n+ 2
°° 1
2. Y ——
n=13n-v/n+2
3. 3 L
. n=1(n2 +3)-An+2
© 1
4. >
n=13N+5

161/13 ypaBHeHI/If/’I BBICHICTO MOpSAAKa BLI6paTI: YpaBHCHUH, AOITYCKAIOIINEC ITOHUKCHUC TMTOPAAKa C TOMOIIIbIO 3aMCHBI

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

1. .2 N2
y +g(¥) =0

2. 2yy"-2yy'Iny=(y')’
y'+2y'+y=e"

y"sin* x =sin2x




OneHoYHbIE

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

MeponpHUATHS
5. n
Y+ 25y =
sin®5x
17. Yacrroe pemenne Yy * HeomHOPOIHOro JMHEHHOro 1. y* = (Ax + B)- eX. X2
YpaBHCHUA
o . 2. y*=(Ax+B)-e*-x
y'-3y'+2y =Xx-¢e ox 2
*
HAMeeT BUJI 3. y —(AX+ B)e - X
4, y*=Ax-e*
OK3ameH
IIpumepsl 3agaHUN HA SK3aMEH
JK3aMeHALMOHHBIN Omiaer 1
Cemectp 3
1. Crenennsie psinbl. Teopema AGens.Haxoxaenne nHTepBaia CX0MMOCTH
CTETEHHOT0 psja.
2. IIpeob6paszoBanue Jlamnaca. OpuruHainsl 1 n300pakeHusi. OCHOBHBIE

CBOMCTBaA ONCpaiMOHHOI'O0 MCTO1a

1. Pemmts 3amauy Ko y'— y_ 4x* .
X

2. Pemuts ypaBHEHHE

3. Uccnenosars

L+ x)y"+y'=0

y@) =1

Ha CXOOUMOCTDb

YHCJIOBOH

pan




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

3 (-1)" L

b} (2n+5)In(2n+5)°

4. Onpenenuth  MHTEpBAJ  CXOJUMOCTH  (YHKIHMOHAJIBHOTO  psija

o 0 gn
2O s g

— 2 AUz
S. Paznoxuts B pax Jopana ¢pyaxumo T (2) =(z2—-3)e T
Z
6. Beraucnuts In(—\/§ + i)2
7. Haiitn K0d(QQUIHMEHT pacTsHKEHUsS IUIOCKOCTH Z = X+1Y B Touke

Z, = 2i — 3 npu orobpaxennun f(z) = (71 +2)In(2z)

8. Haiitn yron noBopora mmockoctd Z = X+1y B Touke Zy =1 npu
22 +3i

iz+4

orobpaxennn f(z)=

9. N3006pa3uth 001aCTh, 321aHHYIO0 HEPAaBEHCTBAMHU

|z—-1<3, |z+1]>1, 5z/6<argz<5xz/A4.
iz
10. BpIuMCIUTH HHTETPAT D.] e—3dZ
piaias (2 +70)

11. Haiitu u3o6pakenue st GpyHKIHH f(t)=t-ch3t-sin2t

TCODCTI/IIICCKI/IG BOIIPOCHI AJIA IIOATOTOBKH K 3K3dAMCHY




OueHoYHbIE
MEPONPUATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHMii

JAuddepenunanbHbie ypaBHEHHS H CHCTEMBbI

Kakue o0b1kHOBeHHBIE MU hepeHInanbHble YpaBHEHUS TIEPBOro MOPsAKAa Ha3bIBAIOTCS YPAaBHEHUSIMH C Pa3AelEHHBIMH H C
paszzenstommMucs nepeMeHHbMu? Kak oHM pemarorces?

Kakune oObikHOBeHHBIE an(depeHIanbHbple YpaBHEHHs MEpBOrO IMOpsAAKAa Ha3bIBAIOTCA ONHOpoaHBIMU? Kak oHm
pematorcsi?

Kakune oObIkHOBeHHBIE IU(QepeHInaNIbHbIE ypaBHEHUs IEPBOrO TMOpsAAKA Ha3bIBalOTCS JMHEWHBIMU? [lepeunciute
METO/IBI PELICHUS

Kak pemaercsa ypaBuenue bepaymnam?

Kakune oObpikHOBeHHBIE au(QepeHIranbHble YpaBHEHUS! IEPBOTO TOPAAKA HA3bIBAIOTCS YpPaBHEHUSMH B IOJHBIX
mddepennmanax? Kak onu perarorcs?

Uro takoe 3amaua Komm ans oObIKHOBEHHBIX IU((epeHIHANBHBIX YpaBHEHUH BblcHMx mopsaakoB? Kornma ona mmeer
€IMHCTBEHHOE pelieHue?

[lepeunciute OCHOBHBIE THIIBI OOBIKHOBEHHBIX AW((epeHIHaIbHBIX YPaBHEHHH BBICIIMX MOPSIKOB, JOMYCKAIOMINX
MOHMKEHUE TIOPSIIIKA.

Haiite ompenenenue nuHeiHOro auddepeHranbHble ypaBHeHUs: N - TO mopsaka. [lepeuncnure OCHOBHBIE CBOMCTBa
YaCTHBIX PELICHUH OHOPOAHOTO ypaBHEHUSI.

Cdhopmynupyiite TEOpEMbI O BpOHCKHAHE.

CdopmynupyiiTe TeopeMy 0 CTPYKTYpe OOIIETo perIeHus HEOIHOPOIHOTO TUHEHHOTO MU hepeHIInaTbHbIe YpaBHEHUS

B uyem cocroutr merox JlarpaHka OTBICKaHHMsI YaCTHOTO PELICHHS HEOAHOPOJHOro JHHEHHOro auddepeHnnaIbHbIe
ypaBHEHUs?

Cxema moctpoeHus (yHIaMEHTaIbHON CHCTEMBI PEICHUH OTHOPOAHOTO JMHEHHOro auddepeHunanbHble YpaBHEHHS C
MOCTOSIHHBIMU KO3 PHULINEHTAMHI

[lepeuncinte MeTOABl OTHICKAHUSI YACTHBIX PELICHUH HEOTHOPOAHOro JHHEHHOro aunddepeHIHanbHble YpaBHEHHS C
MOCTOSIHHBIMU KO3 PHULINEHTAMHI

HaiiTe ompeneneHre HOPMaJbHOM CHCTEMBbl OOBIKHOBEHHBIX Au(QepeHIHaNbHBIX YpaBHEHHH N-TO  TMOpsKa.
ChopmynupyitTe 3anauy Komrm ajst TaKOH CHCTEMBI.

Uznoxxure METOABl HMCKIIOYEHUS W XapaKTEPUCTHUECKOrO YPaBHEHHsI OTBICKaHHs OOIIEro pEHIeHHs CHCTEMBI
JUHEHHBIX OJHOPOIHBIX YPAaBHEHUH C MOCTOSHHBIME KO3 QULIMEHTaAMU.

YuciaoBbie U PyHKIMOHAIbHBIE pAAbL Paabl ®ypbe

[loHsATHE YKMCIOBOTO psifa, ero cyMMbl. HeoOX0MMMBIA TPU3HAK CXOTUMOCTH.
CBoiicTBa CXOAIINXCA PSIOB.
CpaBHUTENBHBIN MPU3HAK CXOAUMOCTU 3HAKOMOIOKHUTEIBbHBIX PAJIOB. TAJOHHBIC PSJIBI.




OueHoYHbIE
MEPONPUATHS

IIpuMepbl THNOBBIX KOHTPOJIbHBIX 3aJaHMii

[puznak d'anam6bepa. {15 KaKMX BHIOB YHCIOBBIX PSIIOB OH 3P QeKTUBEH?

Panuxaneaeil npusnak Komm. J{7s Kakux BHIOB YHCIIOBBIX PSIOB OH IPUMEHSETCS?

WnTerpanpusiii npusHak Komu-Makiaopena. B kakux ciydasix ero ciemyer NpuMeHsTh?

[pu3nak JlefiOHUIIA CXOAMMOCTH 3HaKOUEpeAyIomuXcs psinoB. Kak mpoBoanTCs oeHKa CyMMBI M ocTaTKa Takoro psiga? [lonstue
a0COITIOTHOM U YCTIOBHOM CXOIUMOCTH.

[onsTre QYyHKINOHATBHOTO Pslia M 00IACTH €ro CXOAUMOCTH. PaBHOMepHas U abcoroTHas cxoauMocTh? CBOMCTBa paBHOMEPHO
1 aOCONIOTHO CXOISAIINXCS PSAAOB.

[ousiTre crenennoro psga. Teopema AbGeds.

WnTepBan u paguyc CXOIUMOCTH CTeNeHHOro psiaa. CrnocoObl HAXOXKIEHHUS HHTEPBAJIOB CXOAUMOCTH.

Psanpr Teitnopa u MaknopeHna ans naHHOM (QyHKuMU. YClnoBus pasnoxkeHus GyHKUuHU B psax Ternopa. Cxema mocTpoeHus psaa
Teiinopa (MakiopeHa).

Psinpr MaknopeHa Uit HEKOTOPBIX JIEMEHTAPHBIX (PYHKIMHA, HHTEPBAJIBI HX CXOOAUMOCTH. Vcronb30BaHie TOTOBBIX Pa3IoKeHHH
IUIsL TIOJYYEHUsT pa3fiokeHus B pan Maxkinopena Oomnee cloxHBIX QyHKOUHA. [IpuMeHeHne CTENEHHBIX PSAA0B B MPUOIMKEHHBIX
BBIYMCIICHUSX.

[MTonsitue TprroHOMeTpUUecKoro pspa. @opmynsl Dypwe i HaxoxaeHUsT kKodpuimenToB psna (GyHKuus nmepuoauyeckas u
3a/laHHas Ha UHTEpBaJe [—TE; TC] )

Teopema [dupuxie o6 ycrnoBusx pazioxeHus GyHkuuu B psg ypre.

Dopmynsl Oypre Ui YETHBIX U HEUETHBIX (PYHKIHH.

®opmynsl Dypre A1 cirydast pa3iokeHns QyHKINH, 3aJaHHON B IPOU3BOJIEHOM MHTEpBAEC [—| , |] .
Pasnoxenue B psin Oypre Henmepruoandeckux (PyHKIHH.

Kommnuiekcubie ynceiaa u gpynknuu. Teopus Berueron

ITonaTHE KOMIJIEKCHOTO YHCIIa, €ro JEHCTBUTEILHON M MHUMOM YacTH.

AnreOpandeckast ¢opMa 3amMCH KOMIUICGKCHOTO 4wncia. Kakue KOMILTIEKCHBIE YHUCIa HAa3bIBAIOTCS PABHBIMH, KOMILICKCHO -
CONPSHKEHHBIMU ?

Apudmernueckue NEeHCTBUS HaJl KOMILICKCHBIMU YHCIAMH, 3aITMCAHHBIMU B ajTreOpanveckoi Gopme.

['eoMeTrpuueckoe mpeacTaBieHUe KOMILIEKCHOTO YU CIa, KOMILJIEKCHAs MII0CKOCTh. MOyNb U apryMeHT KOMILIEKCHOTO Yncia.
TpuHOHOMETpHYECKasl U TIOKa3aTelnbHas (hopMa 3amucH KOMIUIEKCHBIX uucen. [lepexon u3 omHOoM (HOpMBI 3alTUCH KOMITJICKCHOTO
qucia K Apyrou.

Bo3Beznenue B cTeneHb U U3BICUEHUE KOPHS U3 KOMIUIEKCHOro uncia. ®opmynsl Myaspa.




OueHoYHbIE
MEpONpHUSITHSI

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

[ousTHe GYyHKINN KOMIUIEKCHOTO nepeMeHHoro. [Ipenen n HenmpepbIBHOCTD (YHKLIUH.

[lokazarenvHass, norapupmuyeckasi, TPUTOHOMETPHUYECKHE, TUIEPOOINYECKUEe M OOpaTHbIE TPUTOHOMETPUYECKHE (QYHKIUH
KOMIIJIEKCHOT' O TIEPEMEHHOT0.

HuddepenuupoBanne QyHKIHKA KOMIUIEKCHOTO iepeMeHHoro. Y cnosust Komu-Pumana.

ComnpsikeHHbIe TApMOHHYECKHE (PYHKIIUH.

[lonsTe aHanMTHYeCKOM (YHKIMM KOMIUIEKCHOTO IepeMeHHOro B oOmactu. HeoOxoaumbele W 1OCTATOYHBIE YCIOBHS
AHAIUTUYHOCTH.

I'eomeTpuuecknii CMBICT MOIYJISl M apTyMEHTa IPOM3BOAHON (PYHKIIUH KOMILIEKCHOTO MEPEMEHHOTO.

[TonsiTre MHTErpana oT PyHKIMK KOMILJIEKCHOT'O IIEPEMEHHOTO U €r0 OCHOBHBIE CBOWCTBA. BhIUnCIieHe HHTErpaioB.
WnTterpanphas teopema Komm. UaterpansHas gopmyna Komm u ee cneacTsus.

YucnoBsie 1 (yHKIMOHATIBHBIE PAIBI C KOMILICKCHBIMU YJICHAMH.

Crenennsie psasl. Teopema Abens. Psag Teiinopa. Teopema o pa3nokeHWH aHATUTHUECKO QyHKIMH B psan Telnopa.

Paner Jlopana, ompenenenne. Teopema JlopaHa o pas3loKeHWW aHaNUTH4YecKoW (yHKUMHM B Komble B psan. [loHsartue
AHAJIUTUYECKOTO MPOJOKEHNUS.

Oco0ble TOUKH U UX Knaccudukanus. Boraer QyHKINN B H30MUPOBAHHOK 0c000i Touke. DopMyIIbl 715l BEIYMCICHUS BEIUETOB.
OcHoBHas TeopeMa O BBIYETaX.

[IpumeHeHuE BEIYETOB K BEIUMCIEHUIO ONPEAEIEHHBIX HHTETPAJIOB

OmnepannoHHBIN MeTOx

Haiite onpenenenue npeodpazoBanus Jlammaca. Kakas QyHKuus MOXeT CIy)KUTh opuruHaiaoM? UTo Ha3bIBaeTCsl N300paKeHuEeM
¢ynkuuu no Jlammaccy?

3amumuTe TabauIy n300paXkeHni Hanbosee YacTo UCTIONb3YEeMbIX dJIEeMEHTAPHBIX (QYHKIUH.

Cdopmynupyiite 1 3amummTe CBOWCTBO JIMHEHHOCTH. Kak OHO HCIONB3yeTcs A HaXOXKICHHUS M300pa’keHHsl 110 OpUTHHAIY H
Haobopot?

Cdopmynupyiite u 3anummuTe CcBOHCTBa AudQepeHUnpoBaHns H300pa)keHUS W OpurvHana. Kak OHM HMCHOJB3YIOTCS JUIS
HaXOXXICHUS H300paKeHH [0 OPUTHUHATY U HA000pOT?

CdopmynupyiiTe u 3alUIIMTE CBOMCTBA MHTETPUPOBAHMS H300pakeHHsI M opuruHaia. Kak OHM MCTIONB3YIOTCS JUTSI HAXOXKACHHS
n300pakeHus! 0 OpUTHHAITY U Ha000pOT?

Cdopmynupyiite 1 3anHIINTE CBONCTBA 3aMa3AblBaHUs U cMelleHus. Kak OHM MCTIONb3yIOTCs Al HaXOXKACHUST N300payKeHuUs 1o
OpPUTHUHAITY ¥ Ha000pOoT?

Haiite monstue cBeptku pynkuuid. Kak 3anuceiBaerca n3odpakenne cBepTku? Kak MOXHO HUCTIONB30BaTh (GOPMYITy CBEPTKU IS
HaXOXKJCHUS H300paskeHHs M0 OPUTHHATY B HA000poT?




OneHoYHbIE
MepOnpHUsTUS

IIpuMepbl THHOBLIX KOHTPOJIBLHBIX 3aJaHUI

e 3noxuTe cXxeMy HaxXOKJIEHHUS YaCTHOTO PELICHUS JIMHEHHBIX TU(PepeHINaNbHBIX YpaBHEHUH ONepallnOHHBIM METOAOM.
e I3noxuTe cxeMy HaxXOXKJIEHHUS YaCTHOTO PELICHUS CUCTEM JTHHEHHBIX Au(ddepeHnanbHbIX ypaBHEHHH ONlepaliOHHBIM METOIOM.
e Sanummure U nosicHUTE Popmyny Jlroamens.

o Tlonsatue dpynkumit Xasucaitna (1)-ynxuus) u Jupaka (O -pynxuus).

5. MeTtoauyecKkue yKazaHus 10 Npoueaype OLeHNBAHUs

OneHoYHbIE MEPONPHSATHS

ITpouenypa npoBe/ieHHsI OIICHOYHOTO MEPONPHSTHS H He00OX0AHMbIe METOAMYECKHE YKA3AHUS

1.

KontponsHas pabora

B CEMECTPC CTYACHTHI BBIIIOJHAIOT 5 KOHTPOJIbHBIX pa6OT, COACPKAaHMUEC KOTOPBIX OXBAThIBACT BCC Pa3ACibI
JUCHUIIIINHBI. Ka)KI[OMy CTYACHTY BbIAACTCA CBOH BapHaHT. KOHTpOJ'IBHI:IC pa60TBI MIpOBOAATCA B YacChl
MPAaKTUYCCKUX 3aHATHH. 3a KaXXAyr0 KOHTPOJIbHYIO pa60Ty MaKCHMAaJIbHEINA OasI OIpeAcCIsICTCA B COOTBCTCTBUC C
peﬁTHHF—HHaHOM JUCHUIIIIUHBIL.

Kpurtepnu onenku 3agaHnus:

banne! 3a KOHTPOJIbHYTO pa60Ty MOJIy4aroTCsd YMHOXCHHUEM MAaKCUMAJILHOI'O 6anna, npeayCMOTPCHHOI'O 3a HEC B
COOTBCTCTBHC C pef/iTI/IHl"- TMJIAHOM, Ha JOJIIO0 BEPHO BBIITOJTHCHHBIX BaI[aHHﬁ.

nas3

B CEMCCTPC CTYACHTHI BBITIOJIHAKOT 5 I/Iﬂ3 10 BCEM pasaciiaM MmporpaMmbl JUCHUITIIAHBI. v Kaxxaoro CTyAcHra B
rpymnme CBOM BapHUaHT I/Iﬂg, HOMCD BapHuaHTa COOTBCTCTBYCT IMOPAAKOBOMY HOMEPY CTYACHTA B CIMCOYHOM COCTAaBC

TPYIIIBL
N3 pasmenieHsl B 3IEKTPOHHOM Kypce M0 AUCLUIIINHE.

Pemenne KaxXa0ro 3aJaHus JOJIPKHO OBITH HOI[pO6HLIM, C BKJIIFOYCHUEM IIPOMCIKYTOUHBIX pacq'ér OB, paccymﬂe}mﬁ,
MOSICHEHHI, C YKa3aHHEM HMCIIOb30BaHHbBIX METOIOB U (hopMyIl. 3aJaHUE BBICBIIACTCS OTACIBHBIM (haiimomM,
ykaszpiBaercst @O, rpynmna.




OneHo4HbIe MEPONPHUATHS

Hpouenypa IMPOBEACHHUHA OLICHOYHOI'0 MCPONIPUATHHA U He00X0IMMbIe METOINYeCKHEe YKazaHus

Kpurtepnu onennBanus
3anaHue cuuTaeTCs 3aYTEHHBIM, €CJIU BBIIOIHEHO 00Jiee OJIOBUHBI 3a1aHui
Ecnu 3amanve He 3auTeHO, paboTa BO3BpaIlaeTcs CTyACHTY Ha 10padoTKY.

CTYZ[GHTBI MOTr'yT UCHIPABJIATH HCBCPHO PCHICHHLIC 3aJaHNA U CAaBATh HA IMOBTOPHYIO IIPOBCPKY. Hpeno;[aBaTenL
MOXKET Y4CCTb UCIIPABJICHUA U ,Z[O6aBI/ITI> OaJlIbBl K NpeaAbLAYIINM

TectupoBaHue — HE3aBUCUMBII

koHTpoas LIOKO

B cemectpe crymeHThl mpoxomaT nBa pyOexHbIx TectupoBanus (PT5 m PT6) Bo Bpems KoH(epeHI-Henenu B
CepelMHE M KOHIE TEKYyIIero CeMecTpa COrjacHo pachucanuio. PyOexHoe tectupoBanue (PT) mpoBomurtcs B
KoMIbIOTepHOH (opme B ONn-line pexxume. [IponomkurenbHocTs TectupoBanus — 90 muHyT Oe3 mepepsiBa. OTCUET
BpEMEHH HA4YMHAETCd C MOMEHTa BXoja cTyaeHTa B TecT. MHCTpykTax, MpeamIecTBYIOIIMN TECTHPOBAHUIO, HE
BXOJUT B YKa3aHHOe BpeMsl. CTyAEHT MOXET 3aKOHYUTh BBIOTHEHHE TecTa 10 MCTEUEeHNs OTBEAEHHOIO BPEMEHU.
PT naumeneHo Ha He3aBUCHMYIO OOBEKTHUBHYIO OLICHKY 3HAHHWH, YMEHHH M BIIaJCHU, MOMYyYEHHBIX CTYIEHTaMHU 3a
OIpeeTIeHHBIN MTPOMEXKYTOK OOYIEHHUSI.

Kaxxaplii BapuanT Oniera MOAEIHPYETCS KOMITBIOTEPOM IO 3aJaHHBIM paszzenaM XUMHUH U coaepxuT 20 3amaHuii.
CTyneHTsl BHOCAT OTBETHI B KOMIIBIOTEp, HO BCE pEIICHHs] M MOSCHEHUs mpoBoaaT Ha Oymare. [lo oxoHuanum
TECTUPOBAHMsI IPENOAaBaTENI0 BBIIACTCSI MaTpulla OTBETOB W CyMMapHBIM pedTuHr 3a TecT. OOcyxkaeHHe
pe3yabTaTOB TECTUPOBAHMS TPOBOANUTCS HA KOHCYJIBTALUH.

KpuTepuu oueHKH 0JHOTO 3aJaHUS

® 33 K&KIOE MPaBUIBHO BBHIMOIHEHHOE 3aJ]aHue BBICTABIAETCs 1 TecTOBBIN Oai,
® 33 HENPABWIHLHO BHITOJHEHHOE HIIM HEBBITTOMTHEHHOE 3a1aHue BoicTaBisiercs 0 0aios;
e Ui 3aJaHU C BHIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 3aJaHUI HA COOTBETCTBUE U YCTAHOBIICHHE
MOCIIEI0BATENBHOCTH TPEAYCMOTPEHO YACTUYHOE OL[CHUBAHMUE.
MaxkcuManbHBI CyMMapHBIi TecToBbIM Oait 3a kaxaoe PT coctaBnser 15 6amnos.
3a 2 memenu mo PT cTynmeHTBI MOTYT O3HAaKOMHUTCS C JEMOHCTPAIIMOHHBIM BapHaHTOM OWIIeTa, KOTOPBIH
pacnonaraercsi Ha caidte http://exam.tpu.ru B pasgene «MeponpHATHS», W MOXKET OBITh BBIIOJHEH Ka)IbIM
CTYZEHTOM HEOTpaHUYEHHOE YUCIIO pa3.
Hna cmyodenmos, ne npoweowux PT 6 nepuod npogedenus mecmupo8anusi no yeadcumenvHOU npuyuHe,
npeodycMompeHa 603MOICHOCIb MECMUPOBAHUL 6 Pe3ePEHbIIL OeHb, KOMOPbIll HA3HAYAEMCs Cpa3y nocie KOHgepery-
Heoenu.




OneHoYHbIE MEPONPHSATHS ITpouenypa npoBe/ieHHsI OIICHOYHOTO MEPONPHSITHS H He00OX0AUMbIe METOAMYECKHE YKA3AHUS

Ilpu pezyremame pybescnoco mecmuposanus 6 0annoe u menee, 00OY4AOWUMCA NPeOOCMABIACMCA 8 NePUOO
meKyujeti npoMeNCYyMOUHOU ammecmayuu 603MOACHOCIb noemopro npotimu PT 6 peszepenviii Oenb, coenacosanHulil
¢ bropo pacnucanuu TI1V.

OK3ameH DK3aMeH OCYILECTBIISIETCS B COOTBETCTBUHU ¢ [10/105K€HNEM O TIPOBEIECHUN TEKYILETO KOHTPOJIA U
npomexyroyHo arrecrauuu TIIY Ha sk3ameHe cTyneHTY BbIIaloTCsl OHIIETHI, BKIIOUAIONINE TEOPETUIECKHE
BOIIPOCHI U NpakTuueckue 3aganus. [Ipenonasarens, npoBepuB paboTy, B X0J€ YCTHOM Oecebl CO CTYIEHTOM MOXKET
3aJ]aBaTh BOIPOCHI 110 CaMOMY OMJIETY, a TaKKe JOMOIHUTENbHbIE BOIIPOCH! 110 TEOPUH U MPaKTHKE. B nTore ctyneHt
HaOupaeT UTOTOBBIN 0asuT 3a 9k3aMeH, MakcuMaibHO 20 O6amioB. OneHKa 3a TUCUUIUIMHY (GOPMUPYETCS KaK UTOTOBAS
3a paboTy B CEMECTPE U SK3aMEH B COOTBETCTBUE C IPUHATOHN IIKAJIOH OLlEeHUBaHMUS.

CTyZneHTsl, He CIABIINE 9K3aMEH B CECCHOHHBIN MEPUO], MOI'YT MEPECAaTh ero B IEPHOAbl TUKBUAALINH
3a/I0JKEHHOCTEN B COOTBETCTBHUE C JEHCTBYIOLIEH MPOLIEAYPOH.

B cootBeTcTBUU ¢ ipruka3amu oT 25.07.2018 r. Ne58/oq OO0 yrBeprkIcHHM U BBEACHUU B ICHCTBHE
«CucteMbl OLICHMBAHUS PE3YJIbTaTOB 00y4YeHUs: B TOMCKOM MOMMTEXHHYECKOM yHUBepcuTeTe» u Ne59/o 1
OO0 yTBep)KICHUHU U BBEICHUU B JiciicTBHE HOBOM penakinu «I1onoeHus 0 mpoBeICHUH TEKYLIETO
KOHTPOJISL M IPOMEXKYTOUHOM arTectaryu B TIIY» sxk3aMeH no ¢pu3nKe NpoBOJUTCSA B YCTHOH GopMme.
CryneHTy BblIaeTCs SK3aMEHAIIMOHHBIN OUJIeT, COAEPIKaINi TEOPETUIECKHUE BOIIPOCH], KAUECTBEHHbIE U
KOJIMYECTBEHHbIE 3a1auu. Kaxpiii Bompoc Omsiera oneHuBarhes 6ayuioM (Beero no omiiery 20 6amioB).
DK3aMeH IpOXOJUT B YCTHOM hopme.

CornacHo 1IKaJbl OICHUBAHUS PE3yIbTaTOB

18-20 6as10oB (OTJIIMYHO) - BCeCTOPOHHHME 3HAHMS, OTIMYHBIE YMEHHS U BIIaJIEHUE OMBITOM NPAKTHUECKOH IeATeTbHOCTH,
HEOOXOUMBbIC PE3YIILTAThI 00yUeHHs CHOPMHUPOBAHEI;

14-17 6amtoB (XOpOIIIO) - JIOCTATOYHO MMOJTHOE MTOHUMAHHE MPEIMETa, XOPOIIIIE 3HAHUSI, YMEHHUS U OIBIT IPAKTUUECKON
JIESATEIbHOCTH, HEOOXOIUMBIE PE3YyJIbTAThI 00YUEHHS CPOPMUPOBAHbI;

11-13 6amioB (yI0BJICTBOPUTEIBHO) - TipHeMIeMOoe TOHMMAHUE TIPEIMETA, YOBIETBOPUTEILHBIE 3HAHHS, YMEHUS U
OIIBIT MPAKTUYECKOM JESITIbHOCTH, HEOOXOJUMbIE PE3yNIbTaThl 00yUEHHs CPOPMHUPOBAHbI;

0-10 6astoB (HEYIOBICTBOPUTEIBHO) - pe3yNbTaThi 00yYEHHs HE COOTBETCTBYIOT MUHUMAJILHO 10CTATOUHBIM
TpeOOBAHUSM.

Pe3ynpTaThl MPOMEXYTOYHOM aTTecTaluu 0(QOPMIIIOTCS BEIOMOCTBIO U BHOCSITCS B 3aUE€THYIO KHHXKKY
oOyuJaromerocs.




MHWHHUCTEPCTBO HAYKH U BBICIIIETO OBPA3OBAHMS POCCHVICKOM ®EJIEPAIINN

DeniepanbHOE IOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE yUPEXKICHHE
BBICIIETO 00Pa30BaHMA
«HATIMOHAJIBHBIN UCCAETOBATEJIbCKUI TOMCKWI MMOJUTEXHUYECKWNA YHUBEPCUATET»

KAJIEHJIAPHBIN PEUTUHI -TVIAH JUCLUTLTAHBI
2020/2021_y4edHsblii TOx

OLIEHKU Jucuunnnaa Jlexamm 48 Yac.
MATEMATHKA 3 TIpaxt. st
«OTIHYHO» A 90 - 100 GarwioB - ® o
J1ab. 3anstust gac.
B 80— 89 Gawios no HanpasneHuto: 15.03.01 MamunocTpoeHue Bcero ayn. pabora 9% Hac
«Xoporo»
70 —79 Gammio CpC 120 ac.
65 —69 GarwioB 216 e
«Y IOBILY HUTOro
55 —64 GarwioB 6 3e
3avreHo 55 - 100 GarwioB
Heynoenersopu
TEJIHHO / 0- 54 Gawios
HE3aYTEHO

Pe3yabTaThl 00y4yeHHUs] 0 AMCHUILIMHE!

P11

Bnageer

METOJIaMH{ PEIICHUS OOBIKHOBEHHBIX AN PEepPEHIINATIBHBIX ypaBHEHUH 1-TO 1 BBICIIETO MOPSAAKOB U CHCTEM

I QepeHInaTbHBIX YPaBHEHUH;

METOJlaMH HCCIIECIOBAHUS CXOAVMOCTH PSIIOB, Pa3loXeHHs (QYHKIUH B CTENIEHHBIE M TPUTOHOMETPHYECKHUE
psnsl; MeToaamMu AU GepeHINaIbHOTO U HHTETPAIbHOTO UCYHMCICHHs (DYHKIMH KOMIUIEKCHOTO MEPEMEHHOT0;
OCHOBHBIMH ~ NPWIOKEHHUSMH TEOPUU BBIYETOB; METOJAMHM  OIEPALMOHHOTO MCYUCICHUS  PEILICHHs
OOBIKHOBEHHBIX (D (hepeHIIHAIbHBIX YPABHEHHI M X CUCTEM

PJ12

Ywmeer

OTIpeNieNATh THII, HAXOAUTH 00Iee U YacTHOe pemieHne AU epeHIInaTIbHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
muddepeHInaNbHBIX ypaBHEHUH € TIOCTOSHHBIMHM KO3()(UIIMEHTaMH; MCCIIEOBATh Ha CXOJUMOCTh YHCIIOBbIC
PSABI, HAXOAUTh WHTEPBANBI CXOAMMOCTH CTENICHHBIX PSIOB; pasnaraTh (GyHKuud B psag Teimopa u ®Oypse;
BEITIOJTHATh JICHCTBHSA C KOMIUIEKCHBIMH YHCIaMU H (yHKIHAMH; auddepeHrnpoBaTh U HHTETPHUPOBATH
(hyHKIIMH KOMIDIEKCHOTO MEPEMEHHOTO0; pa3iaratbh GyHKIWU B psjx JlopaHa, MPHUMEHSATh TEOPHIO BBEIYETOB IS
HaXOKICHUS MHTETPANIOB; HAXOIUTh N300paXCHUE 110 OPUTHHATY M OPUTHHAI IO H300paXKEHHIO;

pemath 3agauy Komm s muddepeHmanbHbIX YpaBHEHUH U CHCTEM C TOMOIIBIO OTIEPAIIMOHHOTO NCUHCICHUS

P13

3HaeT

kinaccuukanuio aupGepeHInanbHbIX YPaBHEHUH, OCHOBHBIE METOAbl pemeHns AnepeHINaIbHbIX
YpaBHEHHMH NIEPBOTO U BBICIINX MOPSAKOB M cUCTeM AuddepeHIInanbHBIX YpaBHEHUH;

OCHOBHbIE TIOHSTHS TEOPHM YHCIOBBIX M (DYHKIMOHAJBHBIX DSZOB; psiubl Teiinopa, Maknopena, ®ypbe;
MOHATUSL KOMIUIGKCHBIX YHCEJl, OCHOBHBIX (YHKIHMH KOMIUIEKCHOTO NEPEeMEHHOr0O W HX CBOICTBa;
muddepeHIPOBaHNEe M HHTETPUPOBaHME (YHKIMH KOMIUIEKCHOTO IIE€PEeMEHHOro; MOHATHS psAfga Jlopana,
0cOOBIX TOYEK, BBIUETOB;, IIOHATHE MpeoOpa3oBanust Jlamigaca M €ro OCHOBHBbIE CBOMCTBA2; OCHOBHBIC
IIPWIOKEHUS ONIEPAMOHHOIO MCUUCIICHUS

OueHoYHBbIC MEPONPUATHS:
Jist JMCHMIIUH ¢ GOpPMOii KOHTPOJIS — IK3aMeH

OueHoYHbIE MEPONPUATHS I KoJu-Bo | Basuibl
Tekymmii KOHTPOJb:
TK1 KonTponsHas pabora 3 30
nuas3 HNuauBuyansHble JOMAIIHUE 5 20
3a1aHus

HK Hesasucumsiii kouTposs [JOKO 2 30
JK3aMeH Ok3ameH 1 20

HUTOI'O 100




JlonoiHMTENIbHBIE OATBI

YyeOHas JesiTeIbHOCTD / Koa-Bo Baibl
OILICHOYHBbIC MEPONIPUATHS
JII1 Onumnuaga 2 10
JAI12 BeicTynenue Ha KoH(pepeHIn 1 5
HUTOI'O 15
Kou-Bo OuneHouyHoe Hndopmanuonnoe
- = E E R qaco(;;aM MeponpusiTue obecneuenue
?’5 ngzia EE E YueOHasi 1eATENILHOCTH . . g;’;;z:: Yueonasn Mutepuer- Bupaeo-
T | Hexean S-.: E E JuTepary pecy‘l’)cu pecype
S = pa bl
1 2 3 4 5 6 7 8 9 10 11
1 PA1 |Mexuus 1. AY 1-ro mopsiaka. 1Y ¢ pasmensronmmucs|2 OCH 9P 1
TnepeMeHHbIMH, OfHOponHble. Jluneiinsie JY 1-ro 124
nopsiika, ypasaenue bepHymm. Illof
Jexums 2. JAY B mnomaeix gubdepennuanax,|2 OCH | 5P1
MHTErPUPYIOIIMI MHOKHUTEND. 124
JOI1
1-4
Ipakruueckoe 3samstue 1. JY 1-ro mopsaka cf2 OCH | OP1
pa3eNAIOIUMUCS IEPEMEHHBIMY, OAHOpOAHbIE IV . 124
JIOTI
1-4
BrimonHenne MeponpusThii B paMKax CaMOCTOSATEIBHOM 6 OCH OP 1
paboThI cTyneHTa: BhimonHeHHe /13, 1,24
JOI1
1-4
2 POl lexms 3. JIY BBICIIHMX MOPSIKOB, AOMycKaromiue|2 OCH 9P 1
NOHWIKEHHME TopsKka. JInHeiinble oaHopoanbie JIY. 124
Omnpenenurens BpoHckoro. Hlof
Ipaktuueckoe 3anstue 2. Jluneitasie JIY 1-ro nopska,|2 OCH | 9P1
ypasHenue BepHyiuiu 124
JIOII
1-4
[paktuueckoe  3amstue 3. JY B monHbIx|2 OCH | 5P1
auddepennmanax. 124
JIOTI
1-4
BrimonHeHne MeponpusTHii B paMKaX CaMOCTOSTEIEHOM 7 OCH 9P 1
paboThI cTymeHTa: BhinonHeHHEe /I3, 1,24
JOI1
1-4
3 POl lexums 4.  Jluneiinsle  omHopomnble  JIV.|2 OCH | 5P1
Onpenenurens BpoHcKoro. Jluneiinbie 124
HeogHopoansle 1Y . Merop Jlarpanxa. Hlof
Jlexuus 5 Jluneitapie HeoqHOpOAHBIE 1Y cO 2 OCH 9P 1
crienManbHOM paBoii yacTbio YpaBHeHHs Diiepa 124
JIOTI
14
[paktuueckoe 3amstue 4. JIY BblcHMX TOPSAKOB|2 OCH 9P 1
JOIYCKAIOLIHE TOHIKEHHE MOPSIIKA. 124
JOI1
1-4
Brimonnenne MeponpusaTuil B paMKax CaMOCTOSATEILHON 7 OCH 9P 1
pabotsl crynenTa: BoimonHenune MJ13. TlonroroBka k 12,4
KOHTPOIBHOI paboTe. Ao
1-4
4 PI1 lexuus 6. Cuctemsl quddepeHnnanbHpIX ypaBHeHHIA, |2 OCH | 5P1
OCHOBHbIE TIOHATHS U  oOmpejeneHus. Merogx 124
WUCKITIOYEHMsI, MeTOoj JWiepa, HHTETPUPYyEMbIe Aol
KOMOUHAIIHH. 1-4
Ilpaktuueckoe  3amstne 5.  Omaopommbie  ul2 OCH | 5P1




Kou-Bo OneHouyHoe Hndopmanuonnoe
=22 4acoB MeponpusiTHe obecneueHue
E| Mara |E g E Ayn. | Cam.
?",‘ Hayaua 5 ; E YueOnasi 1esTeIbHOCTh ;:E;EBO Yueonas " _| Buaeo-
= | memean | § E JITepaTy ZTcepl:f: pecypc
=Y \g = pa pecyp bl
HeopHOpoaHble nuHeiHble JIY. Meron Jlarpanxa. 1,24
Y co crennanbHON MpaBol 4acThbio Aon
1-4
IIpaxTuueckoe 3anatue 6. Cucremsr Y. 2 OCH | DP1
1,24
JOI1
1-4
BrimonHnenne MeponpusThii B paMKax CaMOCTOSATEIBHOM 6 4 OCH OP 1
paboTHI CTy/IEHTa: 124
JOI1
1-4
Jlekuus 7 . YucnoBble  psablL. OcHoBHble| 2 OCH 14| DP1 BP 1
TEOPEMBI O CBOMCTBAX CXOASAUINXCS PAIOB I[%)H
1,34
Jlekuus 8. JocTaTouHble mpU3HaKU 2 OCH 14| DP1 BP 1
CXOZMMOCTH HEOTPHUIIATENLHBIX PAIOB. Jon
Pl 134
P/2 |lpakruueckoe 3amstue 7. KonrtpompHas pabora mo| 2 TK-1 10 |OCH 14| 3P1
teMe «JIY 1-ro mnoOpsaKa, BBHICIIMX MOPSIKOB, A0Il
cucteMbl 1Y ». 134
BrimonHnenne MeponpusThii B paMKax CaMOCTOSATEIBHOM 10 OCH 1,4| DOP1
paboThI cTyneHTa: BhIimonHeHHe /13, JOIT
1,34
Jlexius 9. 3HaKOIepeMEHHBIE PSAIBI 2 OCH 14| 5P1
JOI1
1,34
TIpaktuueckoe 3amstue 8§ Cymma psima, HEOOXOAWUMBIHA| 2 OCH 1,4| DOP1
MPU3HAK CXOJMMOCTH PSIA. Jon
P12 134
[IpaxTuueckoe 3ansatue 9.  Jlocrarounsie npusHaku| 2 OCH 14| 5P 1
CXOZIMMOCTH HEOTPHIATENBHBIX PAIOB Aot
1,34
BeinonHeHue MeponpusTUii B paMKax caMOCTOSATEIbHON 13 OCH 1,4|9P 1
paboThI cTymeHTa: BhinonHeHHe /I3, JOIT
134
Jlexuus 10. OYHKIIMOHAIbHBIE PAJBI. 2 OCH 1,4 DBP1
JOT11
1,34
Jlexmus 11. CreneHHbIe psabL, OCHOBHBIE|2 OCH 14| DP1
CBOMCTBA Ao
P12 134
[paxtuueckoe 3austue 10. 3HAKOMEPEMEHHBIC PSABL |2 OCH 1,4| 3P 1
JOI1
1,34
BrimonHeHne MeponpusTHii B paMKaxX CaMOCTOSTEILHOM 6 OCH 1,4| DOP1
pabotsr crynenTa: BeimonHeHne /3. [ToaroToBka x J0I1
KOHTPOJIBHOH padoTe. 1,34
Jexums 12. Pasnoxenne QyHKIMI B CTETICHHBIC PSAABI |2 OCH 1,4| 3P 1
JOI1
1,34
TpakTnueckoe 3anstue 11. DOYHKIMOHANBHBIE — PAIBL,|2 OCH 1,4| DP1
PaBHOMEPHAS CXOAMMOCTh A0Il
P12 1,34
lpaktnueckoe 3amstne 12. Pasnoxenue QyHkimii B|2 OCH 1,4| OP1
CTENEHHBIE PAIBI, TIPUIIOKEHUS. A0Il
1,34
Brimonnenne MeponpusTuil B paMKax CaMOCTOSATEIILHON 7 4 |OCH1,4| DP1
pabotsl crynenTa: BeimonHeHne UJ13. [loaroToBka k JOIT
KOHTPOJIBHOH padoTe. 1,34
Kondepenu-neneas 1 HK 15 JOCH 1,4| 5P 1
JOIT




Kou-Bo OneHouyHoe Hndopmanuonnoe
B g g 4acoB MeponpusTHe obecneyeHne
E| Mara | S 5 E Ayn. | Cam.
?",‘ Hayaua 5 ; E YueOnasi 1esTeIbHOCTh ;Con—no Yueonas " Bugeo-
T |wemen | ' E. 5 aiaon JIMTEepaTy HrepHer pecypc
~EE pa pecypest "
134
Bcero mo koHTpoJILHOM TOUKe (aTTecTanum) 1 33
10 Jlexuus 13. Psabr @ypre 2 OCH 14| DBP1
JOI1
1,34
Jlexums 14 Pasnoxenne — dynkimit  B|2 OCH 1.4| 5P 1
TPUTOHOMETPHYECKHIA psit Dyphe pafelnt
1,34
P13
[pakruyeckoe 3amstue 13. Pasmoxenue ¢ynkuumit B|2 OCH 1,4| OP1
pan Oypee, ycnosus Jlupuxie Jil%)l;[
BrimonHnenne MeponpusThii B paMKax CaMOCTOSATEIBHOM 6 OCH 1,4| OP1
paboTHI cTyaeHTa: BhImonHeHue 1/13. JOII
134
11 Jlexuus 15. Tloustue 06 unrerpaie Oypne 2 OCH 1,4
JOII
1,34
Ipaxruueckoe 3anstue 14. Psigsr Oypobe mst dyHkmii |2 OCH 14| 5P1
[POM3BOJILHBIM [IEPUOIOM. HOII
P13 134
Tpaktuueckoe 3anstue 15. Koutponbuas padora. Psipr |2 TK-2 10 |OCH 1.4
JOI1
1,34
Brimonnenne MeponpusTuil B paMKax caMOCTOSATEILHOM 7 OCH 1,4| OP1
paboThI cTyneHTa: BhimonHeHHe /13, JOIT
1,34
12 PJ14 |JTexums 16. Bsenenue B TOKII 2 OCH3,4| DP1
JOII
1,34
Jexums 17. Muddepennuansroe ncunciaenne ®KIT |2 OCH3,4| OP1
JOI1
1,34
[paktuueckoe 3ausatue 16. KoMmruiekcHele uucna  uf2 OCH3,4| DOP1
neiicrus Hax HUMHU, OKIT pafelnt
1,34
BeinonHeHue MeponpusTUii B paMKax caMOCTOSATEIbHOM 6 OCH3,4| OP1
paboTsl cryneHTa: BeimonHeHne NU/13. J0I1
134
13 P4 |Mlexmms 18. MuterpambHoe ucuucienune ®OKIL|2 OCH3,4| OP1
Teopemsl Komm Ao
1,34
[Ipaktuueckoe 3anstue 17. YcinoBus Komm — Pumana. 2 OCH3.4| 5P 1
I'eomerpuueckuii cmbica npou3BogHOH DKII. Jl:[(?)’z[
paktuueckoe 3anstue 18. WurerpupoBanne — OKIIL.|2 OCH3,4| OP1
Unrerpan Komm. A0Il
1,34
BrimonHeHne MeponpusThii B paMKaX CaMOCTOSTEIEHOM 7 4 |JOCH34| BP1
pabotsr cryneHTa: BeinonHeHne UJ3. [loarotoBka k J0I1
KOHTPOJIBHOH padoTe. 134
14 PJIS |Jlexkums 19. Psipl aHaNUTHYECKUX (QYHKLUHA 2 OCH 34| 3P 1
JOI1
1,34
Jexuus 20. Psn Jlopana. M3omupoBaHHBIE 0COOBIE|2 OCH34| D5P1
TOYKH M MX KJ1accuuKanus patelnt
1,34
[pakTudeckoe 3aHathe 19. Paasl B KOMILIEKCHO#[2 OCH3,4| DP1
ob6nacty. Psjipl aHANMTHYECKUX QYHKI[MI A0Il
1,34
Brimonnenne MeponpusaTuil B paMKax CaMOCTOSATEILHON 6 OCH3,4| 5P 1
pabotsl crynenTa: BeimonHeHne UJ13. [loaroToBka k JOIT
KOHTPOJIBHOH padoTe. 134




Kou-Bo OneHouyHoe Hndopmanuonnoe
2| naa E E E Ay;.acoCBaM. MeponpusiTHe obecneueHue
E{ navana | 5 £ E YyeOHas 1esITeJILHOCTH Koa-so Yyeonasn Buneo-
E HeJleJTH Q"T i 5 fanon JIMTEepaTy Hurepuer- pecype
~EE pa pecypcsl "
15 PAS |Mexums 21. Bbluer QyHKOINM B H30JIHPOBAHHOI|2 OCH3,4| DP1
0c0060ii TouKe, OCHOBHAS TEOPEMa TEOPKH BbIYETOB. Jil%)l;[
Ipaktuueckoe 3austue 20. Paznoxenne ¢yHkuuiit B|2 OCH3,4| OP1
psn Jlopana. Ao
134
[paktuueckoe 3anste 21 Teopusi  BBIUETOB,|2 OCH3,4| OP1
HAXO0X/ICHHE BHIUETOB. J0I11
134
Brimonnenne MeponpusTuil B paMKax CaMOCTOSATEILHON 6 OCH3,4| OP1
paboTsl crynenTa: BomonHeHue MJ13. ITonroroBka k JOI1
KOHTPOJILHOM padoTe. 134
16 PAS |Mexums 22. IIpuiaoxeHWEe TEOpPUH BBIUCTOB  K[2 OCH 34| D5P1
PI[6 BBIYUCJICHUIO HCKOTOPBIX MHTETPAJIOB I[OH
1,34
Jlexuus  23. IIpeoOpazoBanue Jlammaca u erof2 OCH3,4| OP1
CBOICTBA. JOIT
1,34
Tpakruueckoe 3anstue 22. [Ipunoxenue Teopuu|2 OCH34| OP1
BBIYETOB K BHIYMCIIEHUIO HEKOTOPBIX MHTErPAIOB. A0Il
1,34
BrimonHnenne MeponpusThii B paMKax CaMOCTOSATEIEHOM 7 4 |OCH34| D5P1
paboTsl cryneHTa: BeinonHeHne /13, JOI1
1,34
17 PJI6 |Jlexums 24. Tlpunoxenus npeodpaszoBanus Jlammaca |2 T OCH 3.4
JOI1
1,34
Ipaktuueckoe 3anstue 23. [Ipeobpazosanue Jlamiaca nj2 OCH34| D5P1
€ro CBOMCTBa JOIT
1,34
IIpaxtnueckoe 3anarue 24. Pemenne Y u cucrem IY|2 6 OCH 3,4
OTEPAIMOHHBIM METOIOM. A0Il
134
BrimonHeHne MeponpusTHii B paMKaX CaMOCTOSTEIEHOM 7 4 |OCH34| D5P1
paboTsI cryneHTa: BeimonHeHne /13, J0I1
134
18 Kondepenn-nenest 2 HK 15 |OCH3,4| OP1
JOI1
1,34
KonTponeHas pabora TOKII TK-3 10
Bcero no KOHTPOJILHOIi TOUKe (aTTecTanum) 2 47
JK3aMeH 20
OO0 06beM padoOThHI O AUCIHILIHHE 96 | 120 100
HNndopmaunonHoe ofecneyenme:
Ne OcHoBHast yueGHas iuteparypa (OCH) Ne | HazBanme 3JIeKTPOHHOTO Anpec pecypca
(xom) (xo |pecypca (OP)
i)
OCH | ®uxtenronbu, I. M. OCHOBbI MaTeMaTM4eCKOro aHann3a : yuebHUK : 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 J1.1. u.ru/course/view.p
YacTb 2 — 2019. — 464 c. —TeKCT : 3N1eKTPOHHbIN // JTaHb : 31EeKTPOHHO- hp?id=633
6ubnnoteyHan cuctema. — URL: https://e.lanbook.com/book/115730 (gata
obpaleHns: 13.04.2019). — Pexxum AocTyna: U3 KoprnopaTusHowi cetn TMY.
OCH | Bbubukos, 0. H. Kypc 06biKHOBEHHbIX AuddPepeHLmManbHbIX ypaBHEHUI
2 yyebHoe nocobue / 0.H. Bubukos. — 2-e u3ga., ctep. — CaHkT-MeTepbypr :
NaHb, 2011. — 304 c. —  TeKCT : 3NEKTPOHHDbIN // JlaHb : 3NEKTPOHHO-
6ubnnoteyHan cuctema. — URL: https://e.lanbook.com/reader/book/1542
(mata obpaweHuns: 11.03.2019). — PeskmMm goCTyna: U3 KOPNopaTMBHOMN CeTU
ny
OCH | Npusanos, U. N. BBeaeHue B Teopumto GYHKLMIA KOMNIEKCHOTO NEPEMEHHOTO :




yuyebHuK / U. B. Mpockypakos. — 15-e usga,, crep. — CaHkT-MNeTepbypr: JlaHb,
2009. — 432 c. — URL: https://e.lanbook.com/book/322 (pata obpaiieHus:
11.03.2019). — Pexkum gocTyna: U3 KopnopatusHoi cetv TMY.

OCH

BepmaH, . H. C6opHUK 3aga4 No Kypcy MaTeMaTUYeCcKoro aHanmsa : yuebHoe
noco6bue /. H. bepmaH. — 6-e u3g,, ctep. — CaHkr-MNeTepbypr : /laHb, 2017.
— 492 c. — ISBN 978-5-8114-0657-9. — TeKCT : 3/1eKTPOHHBbIi // NlaHb :
3N1eKTPOHHO-6MbIMOTEYHasA cuctema. — URL:
https://e.lanbook.com/book/89934 (aata o6pauweHmsa: 11.03.2019). — Pexum
[0CTyna: U3 KoprnopatusHow cetn TMY.

Ne JononnureanHas yye6Has auTeparypa (JOII)

(xoxm)

JOII | Beicias MaTeMaTHKa B YIPaXHEHHAX U 3a/1a4ax : yueOHoe nocodue /

1 I1. E. danko, A. I'. ITonos, T. . Koxeuukosa, C. I1. Jlanko. — 7-¢
u31., ucnp.. — Mocksa: ACT Mup u O6pazosanue, 2016. — 816 c.:
.- TekcT: HenmocpeICTBEHHBIH.

JIOIT | Beicuias maTemaTuka [/ TEXHHYECKHX YHUBEPCUTETOB. YueOHOe nocobue: B

2 5 w.: Y. 5. duddepenunansupie ypaBHenus / B. H. 3agopoxusiii, B. @.
Bambmexk, A. 10. Tpudono, A. B. IllanoamoB ; HaunoHanbHBIH
uccnenoBatensekuii  Tomckuid  monurexuuueckuit  yHusepcurer  (TITY),
Ousnko-texunueckuit uuctutyt (OTU), Kadenpa Beicmieli maTeMaTuku u
MareMarndeckoil ¢pmsuku (BMM®) . — Tomck : Usn-Bo TIIY , 2014.-URL:
http://www lib.tpu.ru/fulltext2/m/2015/m135.pdf (mata obpalieHus:
13.04.2019). — Pexkum goctyna: u3 xopropartuBHod certu TITY.- Tekcr:
3JIEKTPOHHBIH.

JIOIT | Tepexuna , JI. M. Bricias maTemaTuka. Y4ebnoe nocobue. Y. 4.

3 Hubdepenumanbusie ypaBaenus. Psampl. OyHKINH KOMIUIEKCHOTO
nepemenHoro. Onepanmonnsiii meron / JI. U. Tepexuna, 1. U. ®ukc . —
Tomck : Jenvramnan U3a-so TI'Y , 2011. — 268 c.- Tekct:
HEMOCPEICTBEHHBII.

JIOII | Tepexuna , JI. U . COOpHUK MHAMBUYAIbHBIX 3a/laHU MO BhICLIEH

4 MareMaruke. Yueonoe nocobue. B 4 4. Y. 4 / JI. U. Tepexuna, U. . Oukc ;

HanuyoHanpHbIH uccaenoBaTeIbcKuii TOMCKUIN TOMUTEXHUYECKUIA
yausepcuret (TI1Y), ®usuko-rexunuecknii uacrturyt (OTH), Kapenpa
BBICILICH MATEMATHKU U MaTeMatiudeckoit puzuku (BMM®) . — 2-¢ u3n.. —
Tomck: U3a-so TITY , 2014. — URL :

http://www lib.tpu.ru/fulltext2/m/2015/m143.pdf (zaTa oOpamieHus:
13.04.2019). — Pesxum jpocryna: u3 koproparusHoii cetu TITY .- Tekcr:
3JIEKTPOHHBIH.
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