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1. Poan JUCHHUILIMHBI «MaTemMaTHKa 3»B (l)OpMI/IPOBaHI/IH KOMIIeTeHI M it BBIITYCKHHUKA:

OneMeHT Cemectp CocraBisionye pe3yjabTaTOB 0CBOEHNS (IECKPUIITOPbI KOMIETEHIMH)
ngamBaTeano Kon HaumenoBanme
?AEEEE?IA:IB;: KOMIIETEeHIIUH I Ko HaumenoBanue
npaktrka, [MA)
BnaueeT OIIBITOM NPUMEHECHH 3aKOHOB €CTCCTBCHHBIX HAYK
YK(V)-1.B1 Y MaTeMaTUYECKUX METOJ0B U MOJIENIEN I penieHus 3a1a4
CrocoOHOCTh TEOPETHYECKOr0 U MPHUKJIAJIHOTO XapaKTepa
OCYHICCTBIATH TIOUCK, VK(Y)-1.Y1 YMeer pemaTs 3aa4u TEOPETUIECKOTO U IIPUKIATHOTO
KPUTHYECKUH aHAIN3 U : XapakTepa
YK(Y)-1 cuHTe3 nH(opMaluy,

NPpUMEHATH CUCTEMHBIN
HNOAXOA I peIICHUsA VK(Y)-1.31 3HaeT 3aKOHBI ECTECTBEHHBIX HAYK M MaTeMaTHUECKUe
TIOCTABJICHHBIX 3a/1a4 ) METO/IbI TEOPETUYECKOI0 XapaKkrepa

Marematuka 3 3 Bnazneet onbITOM IpUMEHEHUSI MAaTEMAaTHYECKOT O,
CrocoOHOCTh IIPUMEHSTH OIIK(Y)-7.B1 XUMHYECKOT0, (pr3ruecKoro aHann3a 1 HHGOPMAITHOHHBIX
3HAHUA MaTEMaTUKH, TEXHOJIOTUU B UHHOBAITMOHHOUN ACSATCIBHOCTHU
li)2637097 851
€CTECTBO3HAHUS, XMMHH U

OTIK(Y)-7 MaTepraIoBeICHUA, VMeeT IPUMEHATh 3HAHUS MATEMATUKH, PU3UKU U
TEOPHH YIPaBICHUS U OMK(Y)-7.V1 €CTECTBO3HAHUS, XUMHUH U MaTepHAIIOBEICHIS, TCOPUU
rH(}OpMaIMOHHEIE yrpaBieHust 1 THGOPMAIIMOHHBIX TEXHOIOTUH B
TEXHOIIOTUH B WHHOBAIIMOHHOW JIESITEThHOCTH
WHHOBAaLIHOHHOU
eATEIBHOCTH 3HaeT OCHOB MaTEMaTHKH, (PU3UKHN U €CTECTBO3HAHMUS,
OTK(Y)-7.31 XUMHUH 1 MaTePUAIOBEICHS, TEOPUH YITPABICHUS H

I/IH(l)OpMaLII/IOHHBIX TEXHOJIOTUH B PIHHOBaLIPIOHHOfI
ACATCIbHOCTH




2. Iloka3zaTeam u METOAbI OLICHUBAHUSA

ILnanupyemMble pe3yabTaThl 00y4eHHsI 10 AUCHHILIHHE

Koa nocTuxenust

HanmenoBanue pa3aejia THCHUNIIINHBIL

MeTO)ILl OIICHUBAaHUSA

Kon HaunmenoBanune KOHTPOJIHPYeMOii (OLeHOYHBbIE MEPOTIPUSITHS)
KOMIIETCHIIHH
(n1m ee yacTH)

P 1 | Bnameer 1. OObIKHOBEHHBIC AU(epeHITHATBHBIC Koutponsuas pabora
METO/IaMH pelIeHHus OOBIKHOBEHHBIX T QepeHInaTbHBIX ypaBHEHUS MIEPBOTO MOPAAKA Nas.
ypaBHEHHH 1-T0 U BBICIIETO MOPSIKOB U CHCTEM 2. O6bIkHOBeHHBIE MU depeHIInaIbHbIC TectupoBanue —
nrddepeHaTbHBIX YPaBHEHHIA; YpaBHEHUS BBICIINX MOPSAKOB U CHCTEMBI HE3aBUCHUMBI
METOJIaMH MCCIIEIOBAHUA CXOJIUMOCTH PAJIOB, OOBIKHOBEHHBIX AuddepeHnanbHbIX ypaBHeHHH | KoHTpoas [JOKO
pasnoxeHus QyHKIUN B CTEIICHHBIC U VK(Y)-1 3. Hucnossie psiabl
TPUTOHOMETPUYECKHE PSJIBI; METOJIAMHU OTIK(Y)-7 4. OyHKIIMOHANBHBIE PSbI
¢ depeHuanbHOr0 1 MHTErPaIbHOTO NCUNCIEHUS 5. Psanp1 @ypoe
(YHKIIHI KOMIUIEKCHOTO ITEPEMEHHOT0; OCHOBHBIMHU 7. Paapl B KOMITJIEKCHOM 00J1acTH
MIPIJIOKEHHUSIMH TEOPHH BBIYETOB; METOIAMHU 8. Teopus BbIYETOB U €€ MPUITOKEHUS
OIIEPAIIIOHHOTO MCUNCIIEHHUS PEIIEHNST OOBIKHOBEHHBIX 9.[lpeobpazosanue Jlammaca. OnepamoHHbIH
mdepeHnanbHBIX YpaBHEHUN U X CHCTEM MeToJ] pemeHus AudpepeHnnanbHpIX ypaBHEHUH

P12 | Ymeer 1. O6pikHOBeHHBIC MU PepeHInaIbHbIC KonTtponrsaas pabora
OIIpEeNeNATh THII, HAaXOAWUTh O0Iee W YacTHOE peIlleHHe ypaBHEHUS TIEPBOTO MOPSAKA 3.
mudepeHuanbHEIX  YPaBHEHUH W CHCTEM JIMHEHHBIX 2. O6pikHOBeHHBIC UG PepeHInantbHbIe TectupoBanue —
midepeHuanbHbBIX  YpaBHEHHH €  TOCTOSHHBIMH YpaBHEHUS BHICIINX MOPSIIKOB M CHCTEMBI HE3aBHCHUMBIH
koddpuImeHTaMy;  WCCIemoBaTh  HA  CXOAMMOCTD OOBIKHOBEHHBIX Au(depeHnnansHbpIX ypaBHeHHH | kKoHTpoas [IOKO
YHCIIOBBIE DSNBI, HAXOMUTh HWHTEPBAIBI CXOIUMOCTH 3. UncnoBsie psibl
CTETIeHHBIX PS/IOB; pa3narath QyHKIWU B psa Teitmopa u 4. OyHKIMOHANBHEIE PSIBI
Dypre; BBIIOIHATE NCHCTBHA C KOMIIEKCHBIMHA YHCIAMHA VK(Y)-1 5. Psaner @ypee
n ¢yakouamu; auddepeHnrpoBaTh W UHTETPUPOBATH OTIK(Y)-7 7. Paapl B KOMITIIEKCHOM 00IacTH
(YyHKIIMM ~ KOMITJIEKCHOTO  TEPEMEHHOr'0;  pasiararth 8. Teopust BEIYETOB U €€ MPUITOKEHUS
¢dbyHKIH B psan JlopaHa; IpUMEHSITh TEOPUIO BEIUETOB JIIS 9.1IpeoOpazoBanue Jlammaca. OnepaiiOHHBIA
HaxOXJICHUS WHTETpalioB; HAXOAWTh H300pa)keHHe I10 MeTOJ] perieHus AuQdepeHInanIbHbIX YPaBHEHUH
OpPUTHHAIY ¥ OPUTHHAI 10 H300paKEHHIO;
pemats 3amauy Komm  mis  auddepeHmmansHbIX
YpaBHEHWH W CHUCTEM C IIOMOIIbIO OINEpPaIiOHHOTO
WCYHCITICHUS

P 3 | 3naer VK(Y)-1 1. O6bIkHOBeHHBIE AU depeHInaIbHbIe KontponbsHas pabora

KJaccu pUKaLHIO JQQepeHIanbHbIX YpaBHEHMI,

YpaBHEHUS IEPBOTO MOPsAKA

WJ13.




OCHOBHBIE =~ MeTOoabl  pemieHus  anddepeHInaIbHbIX OIIK(Y)-7 2. O0bIkHOBeHHbIE AU hepeHnaIbHbIe TectupoBanue —

ypaBHEHUH TIEPBOrO M BBICIIMX MOPSIKOB H CHUCTEM YpaBHEHUS BBICIINX MOPSIKOB U CHCTEMBI HE3aBUCUMBIN
nuddepeHIraTbHBIX YpaBHEHHIA; OOBIKHOBEHHBIX TU(QepeHIInaNIbHBIX ypaBHeHUH | KoHTpoib LJOKO
OCHOBHBIC MOHATHUS TEeopHun YHCIIOBBIX u 3. YucnoBeie psbl

(yHKIIMOHAIBHBIX pANOB; psaabl Teinopa, MakiopeHa, 4. OyHKUNOHAIBHBIC PSIIBI

5. Panpr @ypse

7. Psiapl B KOMITJIEKCHON 00J1acTu

8. Teopust BEIUETOB H €€ MPHUIIOKEHUS
9.1IpeobpazoBanue Jlamnaca. OnepamoHHbBII
KOMIIJIEKCHOTO TIEpEMEHHOr0; TMOoHATUS psna JlopaHa, MeTO/1 petterns aubdepeHIHaTbHbIX ypaBHeHHil
0COOBIX TOYEK, BBIUETOB;, IIOHSATHE TNPEOOpPA3OBAHUS

Oypre; MOHATUS KOMIUICKCHBIX YHCEN, OCHOBHBIX
(YHKIMH KOMIUIEKCHOT'O MEPEMEHHOIO M UX CBOWCTBA;
muddepeHUpoBaHUEe W WHTEpUpOBaHHWE  (DYHKIMIA

Jlanmaca W ero OCHOBHBIE CBOWMCTBA; OCHOBHEIE
TIPUIIOKEHUS OTIEPAITMOHHOTO UCYHCIICHUS

3. IIxaJja oueHUBAHUA

[Topsinox opraHu3alMy OLIEHWBAHUS PE3YIbTATOB OOYYEHMS B YHHUBEPCUTETE PErilaMEHTHUPYETCS OTACNbHBIM JIOKATbHHIM HOPMATUBHBIM aKTOM —
«Cucrema OllCHUBaHUS PE3yJIbTATOB 00ydeHUsT B TOMCKOM TOJIMTEXHUYECKOM yHHBepcuTere (Cructema oleHUBaHuUs )» (B IEHCTBYIOIIEH peIakiinum ).
Hcnonb3yercss OamibHO-pEHTUHIOBasi CHUCTEMa OICHMBAHUS pPe3y/lbTaToB oO0ydeHus. MToroBas oneHka (TpaAMLMOHHAS W JIMUTEpHas) MO BHAAM
y4ueOHOU JnesTenbHoCTH (m3ydeHue muciuiuinH, YHWPC, HUPC, kypcoBoe NpOEKTUpOBAaHHME, IMPAKTHKH) OMNPENeISIeTCs CyMMOM O0ayuioB 110
pe3yibTaTaM TeKYyIIero KOHTPOJISl U IPOMEXKYTOUHOM aTTecTanuu (UTOroBasi peTHHroBas oreHka - MakcumyMm 100 6amioB).

PacnpeneneHI/Ie OCHOBHBIX H JAOIIOJHHUTCIBHBIX 0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCEKYIICIO0 KOHTPOJIA U HpOMe)KYTOQHOﬁ arrecraguu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIMHBI.

PeKOMeHI[yeMaH mKajaa a1 OTACIbHBIX OICHOYHbBIX MepOHpI/IHTI/Iﬁ BXOOHOTI'O ¥ TCKYIICT'O KOHTPOJISA

% BBINOJIHEHHSI CooTBercTBHE
. OnpeeieHne OLEeHKH
3aJaHusd TPAAMIHOHHOHU OLICHKE

90%+100% «O1audHO» OTinyHOE MOHUMaHKE HPEMETa, BCECTOPOHHNE 3HAHUS, OTJIMYHbIC YMEHUS U BJIAJICHUE ONBITOM ITPAKTUYECKON JIEATEIbHOCTH, HEOOXOUMBbIE PEe3YJIbTaThl
00yueHust chopMUPOBAHBI, MX KAYECTBO OLICHEHO KOJIMYECTBOM OAJLIOB, OJIM3KHM K MaKCUMAJIBHOMY

70% - 89% «Xoporro» JloctaTouHO NOMTHOE MOHUMAHUE MpeIMeTa, XOPOIINE 3HAHUS, YMEHHS U OIBIT IPAKTUYECKOH NeATeTbHOCTH, HE0OXOUMBbIE PE3yNbTaThl O0YUECHUS
chopMHpOBaHbI, KAYECTBO HU OTHOI'O U3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajlioB

55% - 69% «YIOBIL» Ipuemnemoe NOHUMaHKE NPEIMETA, YOBIETBOPUTEIbHBIC 3HAHUS, YMEHHS M OIBIT PAKTHYECKON NEATENFHOCTH, HEOOXOIMMBIE PE3YIIbTaThl O0ydeHHs
chopMHpPOBaHbI, KAYECTBO HEKOTOPBIX M3 HUX OLEHEHO MUHHMAJIBHBIM KOJINYECTBOM 0ajlioB

0% - 54% «HeynoB.» Pe3ynbratel 00yueHHs HE COOTBETCTBYIOT MUHAMAIILHO JIOCTATOYHBIM TPEOOBaHHUAM




[ITxaJyia [u1si OLICHOYHBIX MEPOIIPUATHM dK3aMEHA

%
CoorBercTBHE
BBINOJIHEHH S [JK3aMeH, .
. TPaAuMOHHOMI OmnpeneneHue oeHKH
3aaHui 0as
OlIeHKe
IK3aMeHa
90%+100% | 18 +20 | «Otauuno» | OTINYHOE MOHUMAHUE IPEIMETA, BCECTOPOHHHE 3HAHUS, OTIMYHbBIE YMEHUS U BJIaJICHUE OIIBITOM
MPAKTUIECKOH JEATEIILHOCTH, HEOOXOAUMBIE PE3YNIbTaThl 00ydeHUsT CHOPMHUPOBAHBI, UX KAYECTBO OI[CHEHO
KOJIMYECTBOM OaJIJIOB, OJIM3KUM K MaKCHMAaJIbHOMY
70%-89% | 14+ 17 «Xopomo» | JlocTaTo4HO MOTHOE TIOHUMAaHUE TIPeIMETa, XOPOIIe 3HAHUS, YMEHHS U OIBIT TPAKTUIECKOH e TETHHOCTH,
HEOO0XOIMMBIE PE3YNIbTaThl 00y4YeHHUsT CPOPMHUPOBAHBI, KAYECTBO HH OJTHOTO M3 HUX HE OLIEHEHO
MUHUMAJIBHBIM KOJIMYECTBOM 0aJIOB
55%-69% | 11 +13 «YnoBin»  |[IpuemiemMoe NOHUMaHUE PEIMETA, YIOBIETBOPUTEIbHBIE 3HAHNS, YMEHUS U OTIBIT MPAKTUYECKOU
eI TeTbHOCTH, HEOOXOIUMBIE Pe3yIbTaThl 00yueHUs cPOPMUPOBAHBI, KAUECTBO HEKOTOPHIX U3 HUX OIICHEHO
MUHUMAJILHBIM KOJIMYECTBOM OaJIOB
0% - 54% 0+10 «Heynosn.» |Pe3ynpTaThl 00ydeHHUs HE COOTBETCTBYIOT MUHUMAIBLHO JOCTATOYHBIM TPEOOBAHUSIM

4. TlepeyeHb THNOBBIX 33 aHUI

OueHOYHbIE
MepONpPHUATHS

le/lMepr THINOBBIX KOHTPOJBbHBIX 3aJaHuil

KonTposiba
ast pabora

1.

BapuaHT Ne 1

KoHTponbHana paboTta no teme «[AuddepeHumanbHble ypaBHeHUa 1 —ro nopagka»

1. OnpepennTb TMN U HaUTU o6LMe peeHna AaHHbIX yPaBHEHUNA:

(y + yInx)dx— (x — xy)dy =0.

2x2
5"

2X

!

y +

2 Y=

1+ X 1+ X




OIIeHO'-lH])le le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J]2|Hl/lﬁ

MepOonpHsTHS

3. (xy2 + iz)dx+ (x2y —X—3)dy =0.
y y

2. HaiiTn yacTHbIe pellleHHs] YPABHEHMIA:

4, xy’—y:xtg(lj, y(@) =1.
X

5. eYdx=(2y-xe¥)dy, y(-1) =0.

KoHTponbHasa paboTta no teme «AunddepeHumanbHbie ypaBHEHUA BbiCLLEro nopaaKa u cuctemol Y»
) Onpepenutb TUN U HaiTM o6LMe peLleHns SaHHbIX YPAaBHEHUN:

1) y'=y+x

" ! ex
2) Y -2y'+y=—.
X
1) Pemnts 3axauy Komm:

1) w+(y)’=0. y@®=1y@-=1

2) Y-y =e*+2x. y(0)=1 y'(0)=1.
dx
—_— y,

3) | x(0) =1; y(0) = -1.
2 =-X




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

YucaoBble 1 (l)VHKIII/IOHa.TIbeIe PHAAbI

. HccnenoBaTte Ha CXOAUMOCTD PSAJIBIL:
> 1 = ni(n+1)!

1.y— = Z (n-+1)° 3.3

Sn+1-cos’na T (n+2)%23" = (2n)!

4.%( ”_1} , s.i—(_?nrﬁ

n=1 3n+2 n=1 N —|—5
. Haiitn nHTEpBAN CXOIMMOCTH psi/ia, UCCIEA0BATh PSAJ HA KOHIIAX HHTEpBAJIA:

n 2n w0 2N
) z(01) 2 Z3 (n+3)?

n=1 (x+5)"

1. Paznoxuth B psin Teitiopa, B OKPEeCTHOCTH TOUYKH Xo, GyHKIHIO T(X):

1) y=Inx, Xxy=1. 2) y:xz-sin5x, Xo=0
7 1
y=—"—3 %=0  4ys-= x=-1
1+x-12x2 Ux
KontposbsHas padota Ne3 mo teMe «®yHKIHHM KOMIIEKCHOTO TlepeMeHHOT 0»
BAPHUAHT Nel
V. a) Hatitu Bce 3HaueHMs KOPHS: Y-2. PesynbraT BBRIUHCIEHUI MIPEICTaBUTH B anredpandeckoi Gopme.

6) Mpeacrasutsb B anreGpandeckoii popme: (—1—i)* .

V. a) Haiiti K03()(UIMENT pacTsKeHUs U yrojl HoBOpoOTa B Touke Zy =1—1 mpu oroGpaxkenun o = z?

0) IlpoBepuTh PYHKINIO HA AHATTUTHYHOCTD: (O = (Z*)2

VI. Haiitu ananutnueckyro ¢ynkuuio f(z) =U +1V 1o u3BecTHOH  JICHCTBUTENBHON 4YacTH M 3HAYCHHUIO

f(zy):




OIIeHO'-lH])le le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

MeponpusTUsI
U(xy) =x3—3xy?; f(i)=-i
VIL. BbIuKCIIUTE HHTErpaT: jzz Im zdz, rae L - orpesox npsmoit or Touku z; =0, 1o Touku Z, =1-2i.
L
dz _ .
VI BeruncnanTs HHTErpAI: J'ﬁ ,rae L .|Z - 2I| =1.
[ Z2°(z-2i)

Konmponwvnaa paboma Ne3 no meme «Komnnexcnote paovt. Boruemur»

BAPUAHT Nel

z
1. Pa3noxuts QyHKIUIO f ( z ) = B psin JlopaHa ¢ ueHTpoM B Z() = 1 B komsre | z-1 |> 4.

(z-1)(z% +2z-3)
© cos(in) s (z+i+1)"

2. Haiit 1 mocTpouTh 00IACTh CXOMMOCTH Psilia: Z

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

3.  Bbl4uCIUTH Cremyonye HHTErpabl:

o0
zdz exp(1/ z)+1 COS zzxdx
N { . I p(1/z) dz

2 )
lz-2=4 e’ +e |z]=2 Z —® X2 +4x+5

KonTtpoabnas padora Ne3 mo teme «OnepanuonHoe ucaucjaeHne.»
BAPUAHT Nel

1. Pemmrs mudepeHnmanbHoe ypaBHeHre — X'+3X = e, ecim X(O) =0.

2. C nomotusio Gopmyssl [lroaMerns HARTU pellieHHE YPaBHEHHS
X"'=arctgt,




OueHnovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MeponpHsITHS

YAOBJICTBOPAIONIICC HaYaJIbHBIM YCJIOBUSAM X(O) = XI(O) = O .
X'+4y +2x =4t +1,

3. Pemmts cucremy ypaBHeHHH

. 3.2
+X—y=—t
y y 5

NI3. IIpuMep BapuaHTa MHAWBUAYAJIbHBIX 3aJaHUM.




OueHovHbIE
MepONpPUATHS

IIpuMepb! THNOBBIX KOHTPOJIbHBIX 3aaH it

JucdepeHiunantHele YpaBHEHWA W CHCTEMBI

1. HaiiTu ofiuue peiienus ypasHeHuUl NepBoro nopijika

Y 1
Ny-2o_—
)y z  sin(y/z)
2) o +ycosz = cosx.
3) ¥ +y=zy.

— dr
0 € tiy_l_ -[9

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

=1

2. HaiiTn uacTHEle pelieHns ypaBHeHNH

1) ViF+ lde =z ydy, y(1)=0.
2} (z—y)de 4 (x4 y)dy =1, y(l) =1
3) oy — 2y =2t y(l)=10.
4) y' ey =(1+z)e o, y(0) =1

3. Haiirn pewenns ypapsenuil Brcllero nopgixa

. (0) =10
1 2y = o2 — 1. 9 o = e ?s".l "
)2zyy' =y )V =Y =1
3) ¢ cos’z = 1. Ny +14 =cose.
5y + _ teosts 6) "+ + -* + !
WY cos? 1 yrayTyETe T
Ny +2 +y=(12z-10)e". &) o =3y = 2sin 3z — cos 3z

9) 4" — 4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 2 =1 -2
)2t y" + oy +y =0, 12) 2 4" — 6y = 12Inz.

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

4. HaiiTn pelesns JuHelHEX cicTeM

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

2)15}=—u’+2y' y(0)=1.

i = —8c+dy
) =3z — 4y

G Ep i =6z 9
3) & I‘;u 2y‘ 4)]z bz + 4y + 21 .
g=2r+y | g=—a+1y-1




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

YucaoBble 1 (l)VHKIII/IOHa.TIbeIe PHAAbI

1. I/ICCHGI[OBaTI) Ha CXOAUMOCTD 3HAKOIIOJIOXKUTCIIbHBIC PAbI:

©  (2n-1)> > 5 3

D nzl(Sn +1)-+/n 2 Eg J2n+7
: (0)° S (_1] S

) nZ=:1 2" Y r1z=:1 n 5"

2. UccrnenoBaTh Ha CXOAMMOCTD 3HAKOUYCPEIYIOITUECS PSIJIBI:

\/5n +3n-—

n3n 2

1)2(1) 2)2(1) 734
nge.2
3) Y- 1)“M 1) z< 1" Inz”( )
n=1

3. Havtu MHTepBaJlbl CXOOVMMOCTIM CTEIIeHHBIX PAIOB:

J_

2) f(—l)”nz2n X"

n=1

1)

4. Pasnoxuts B psix Teiinopa no crenensm (X — XO) byHKIMH:

1 —2X
1) y=——————, X9 =-2 2) y=(1+x)e ", x5 =0
X2 +4x+7 0
arctgx3 3
3) y= 3 Xp =0, 4) y=In(x+2)" x9=1.
5x

5. Mcnonb3ys pa3znokeHue MOIbIHTErpaIbHON (YHKIIMH B CTETICHHON P, BBIYMCIUTh UHTETPAJbl C TOYHOCTHIO
He MeHee 0,01:




OueHovHbIE
MEPONpPHUATHS

le/lMepr THIIOBBIX KOHTPOJIBHBIX 32J12HHﬁ

178 1
1) | 1—x3 dx 2) J'sinx3dx
0 0

KoMmiuiekcHble yucsia M QYHKIUH

1. lausl uncna Z; = —24/3 +2i, Z, =2—6i.

BrinmonnuTe AeicTBus B anredpandeckoit opme:

Z
1) 31 +52,, 2) 7-7,, 3) =%
Z3
2. lant wncna 2, = 3\3+3i, 7, =—1+4i, z3=2—4i.
[TocTtponuTth 4Ymclia HA KOMIUIEKCHOW TUIOCKOCTH M TIEPEBECTH B TPUTOHOMETPHUYECKYIO W TOKAa3aTeIbHYI (GopMy

3anvcy. BBIMONHATE yKa3aHHbBIE NEHCTBHS B TOKa3aTeNbHONW (opMe, pe3ynbTaThl MPEACTaBUTh B aIreOpandecKoi U B
rokKaszaTtenpHoOu Gopme.

Zy-1
D () 2 a3 22
2 3
3. Manbr uncna g =—1—1, 2z, =2+3I.

Boruncnuth 3HaueHus PyHKIUHI:

1) Inz;, 2)e”2, 3)cosz,.

Pe3ynbTathl npeacTaBuTh B anredpandeckoit popme.
4. OnpenenuTb U NOCTPOUTh Ha KOMIUIEKCHOM IJIOCKOCTH CEMENCTBA JIMHUH, 3a/JaHHBIX YPABHEHUSIMU:

1) |z|=L, 2) |z|=Csin(arg z).
arg z




OueHnovHbIe IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aXaH Uil
MeponpHsITHS

5. HaifT MOJIy/Ib M apryMeHT IIpon3BoaHoM pynkimu W = f (Z) B TOYKE Z = Z):
— o\ a—4iz — ;
f(z)=(1+4i)e ™", Zo =1+i

6. BIYMCITUTD HHTETPAJIBI:

1) j de L:{|Z|:J§, Rez>o};

(L)

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

(L)
7. BerunciauTh, HCIONB3Ysl HHTErpalibHYIO hopmyny Kormu:
1) |z|=0,5;
i 2 dz, 20e L:42) |z+1|=1
(L2 (”1) 3) |2]=2

OnepanyoHHbIIN METO
1. Haiitu nzo6paxxeHus cneayromux GyHKIuii:

et _ ebt
1) f(t)=cos™. 2) f(t)=
2. Haiitu opuruHass! GyHKIUH 110 3alaHHBIM H300paKeHUAM:
1 p2
) F(p)=—s— 2 F(P)=—m—————.
(p+1)*(p+3) (p? +4)(p? +9)

3. Haiitu pernenue 3anaun Kommum onepanoHHBIM METOIOM:
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MEpPONPHATHS
1) 2x"+5x"' = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6X = t2, x(0)=0, x'(0)=0.
3 x"—4x'+3x=5%  x(0)=0, x'(0)=0.
4. PemuTh ypaBHEHMS, UCIIOJIB3Ys hopmyiy Jroamerns:
0, t<1,
-2, 1<t<2,
X"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,
5. HaiiTu perienne CUCTEM OMEepaliuOHHBIM METOJIOM:
1 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.
TectupoBa | Bomnpocsr:
HUE — 1. JlaHbI KOMIUIEKCHBIEC YUCITA
He3aBucHM |z, =1+2i u z,=3i
bIN - —
KOHTPOIT (3mech Z; U Z, - KOMIUIEKCHO CONPSDKEHHBIE YNCIIA)
I[IOKO YcTaHOBHTE COOTBETCTBUE
(PT5u JEHCTBUE HAJl YHCIIAMH:
PT6) 1. 2z, +3z,
2. 7,7,
3. 731
z
4. 5.%2
Zl
5. (z,)°

pe3yibTar JIeiCTBUS HaAJl YUCIaMU

1. 3i-6
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4i -3
2-5i
—6-3i
6+3i

g wn

2. JIaHBI KOMIUIEKCHBIE YnCiIa

i~
z,=2e"
_i°F

z,=7e °©
a) ['maBHOe 3Ha4YeHMe apryMeHTa mpousBeneHus Zq * Zo paBHO

z
0) [MaBHOE 3HAYEHNE ApryMEHTA OTHOLIEHHS —- PaBHO
Z2
(OTBeThI 1aTh B Trpaycax)

3.YCTaHOBUTE COOTBETCTBUE
D yHKIMA
1. 2exp 1+i5—”j
6
2. 2exp 1+i2§j

3. 2exp 1—izj

4. 2exp 1+i£j
3

3Ha4YeHHe PYHKIIMU

1. e(++/3-i)
2. e(i—3)
3. e(\/3-i-1)
4. e(3-i)
5.

4.

Haiitn ko3 punuenT pacTsHkeHHs U yroll moBopota B Touke Zg = |

BBectu nBa uncia
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npu otobpaxennn | (Z) = Z4 +Inz

IIpu BBOZIE 3HATCHNA k 3HA4YECHMS KOPHEN KBAJIPATHBIX OKPYIJIATH A0

JCCATBIX.
3HaueHUs yrijia moBOpoOTa BBOJAUTH B I'pagycax

5.

Berunciuts uHTErpan J. (Re Z+Jm Z) dz (L) -

(L) npsmas JIMHUS
, TIIe p )

=0 z,=1+2i
COJHHAIOIIas TOYKH n

OTBeET MOJIyYHTH B BHIE KOMILIEKCHOTO uncia X + 1Y

JIpoOHBbIe 3HaYEHUSI BBOJIUTH B BUJIE HECOKPATUMOMN ApOoOH
4/9,-712

BBectn nBa uncia
X =

6.

BBIMMCIUTB UHTErpall, UCTIOJb3Ys hopmyity Kou
§ dz
7
z+2il=22° +4

KOHTyp O6XO,Z[I/ITC$I B ITOJIOKUTCIIBHOM HAIIpaBJICHHUH.

g wbdE

—l2
—7T
ml2
-7l 2
-1/2

7.




OHeHO'—lH])le le/lMepr THIIOBBIX KOHTPOJIBHBIX 32.}12]'[1/lﬁ
MepOnpHusITUs
Bribepure Bce pyHKIIMH, KOTOPbIE MOTYT Int
CIY)KHTh OPUTHHATIAMA A. T
B. t° +5¢
C. arctgt
D. COZSt
t
E. ctgt
2
 t
€
8.
VCTaHOBUTE COOTBETCTBHE OPHIMHAIIOB U 2 4
U300paKeHuit 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)=26_3t+45h2t 3 F(p): 4 _ 4p
' 2
D. f(t)=4e> - 4ch2t p-3 p°-4
4. F(p)= 3 + 28
P-3 p°+4
9.
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Bribepure yCIIOBHO — CXOZSIIMICS psii, UCHONB3Ysl TPH3HAK 0 (_1)n+1.n2
JleiiOuuma 1. ———
2. %o:( 1)n+1 n
n-1 (n+1)!
3. %o:( 1)n+1 n
n=1 3n+2
4. %o: (_l)n+1
n=1 3n+2
10.
1 1
b f(X):—1 1. f(X)=EX—§X2+ZX3+
Pa3noxuth QyHKIIHIO 9\ BDpan
(Lx)ix-9 2 f(x)——+£x+§x2+ix3+
Maknopena. - R 16
11 3 5
3 f)=-Z+2x->x"+=x"+
2 4 8 16

11.

Nnutepsan (1;3) sBisieTcst HHTEPBAJIOM CXOAUMOCTH PSJIOB
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MepOonpHsTHS

3. i(x—s)”
n=1 N
4. i(XJrl)n

n=1

12.YcraHoBUTE COOTBETCTBHE
hyHKIS

z

CYIIIECTBEHHO 0Cc00ast TOUKa

e
f(2)=——— z=00
< 2*(1-2)?
(1+zj
In| —
VA
f(2)=———= z=0
@ 2°(z + 4i)
f(2)= sin(ﬂj y=-ai
Z+4i
1
eZ—i
f(2)=——— z=i
@ (2 +1)(z-1)
z=1
z=4i
z=-i
13
1 = __ 1
®Oynxmmo W = — pasnokum B OKpeCTHOCTH TOUKH Zg = —i B CTEIIEHHOU ST = _1__
= _
= -1
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a, +a,(z+i)+a,(z+i)’ +a,(z+i)° +...

VYkaxure K03 PUIHESHTBI pa3IoKeHHs ao; 8y; 8p; a3

(mpoOHBIE OTBETHI BBOAUTE OOBIKHOBEHHOM HECOKPATUMOM IPOOBIO0 O3 Mpo0eroB, eCclTd KO3 PHITHESHT

MHHUMBIH, | — IepPBbIil MHOXKUTEIID)

14.

16.Pemmuts 3anauy Komm onepanuoHHbIM
METOIOM

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

OTtBeT:

xa)zé@*ﬁ—ﬂ—t-éa

15.

Bri6epute cxoagmuiics psiji, UCTOIb3Yys MPU3HAK CPABHEHUS

3
1
1.
nzzll\jn+2
2y 1
. n:l%'\/n+2
Z 1
3. X
n:1(n2+3)-\/n+2
2 1
4,
n§13n+5

16.113 ypaBuenwuii BEICIIEro MOpsiaKa BEIOPATh ypaBHEHHS, JOIMYCKAMONINE TIOHIKEHHE MOPSIKA C TIOMOIIBIO 3aMEHEI

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

o 2 e

y +H(Y) =0
2. 2yy"-2yy'Iny =(y’)y’
3. y'+2y'+y=e’"
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4. y"sin* x=sin2x
5. n
+25y=—"7"—
VY= Ginx
17. Yacrroe pemenue y* HEOJHOPOJHOI0 JINHENHOTO 1. y*=(Ax+ B)-eX~X2
YpaBHEHUSA x
e ) 2. y*=(Ax+B)-e* x
y'-3y+2y =x-e 2x 2
WMEET BUJ 3. y*:(Ax+B)-e - X
4. y*=Ax-e*

OK3aMeH

[Ipumepsl 3a1aHNil HA SK3aMeEH

IK3aMeHAIIMOHHLIH OmJer 1
Cemectp 3

1. Crenennsie psaasl. Teopema Abens.HaxoxaeHue naTepBaia cX0AUMOCTH CTEIIEHHOTO psija.
2. IlpeoOpa3zoBanue Jlamnaca. OpuruHaisl u u3o0paxenusi. OCHOBHBIE CBOMCTBA ONEPALIMOHHOTO METO1a

1. Pemuts 3amauy Ko y'—l =4x*, y@) =1
X

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

2. Pemuth ypaBHEHHE

& 1
3. HccnenoBaTh Ha CXOAUMOCTb YHCIOBOM psifl 2 (—1)n

= (2n+5)In(2n+5)
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0 n
n 9
OrnpenenuTbs UHTEPBAI CXOUMOCTH (QYHKIIMOHAIBHOTO Psijia Z (—1)

o s (x=2)"

&

5. Pasnoxuts B pan Jlopana dysxmmo T (2) = (2—3)%e ™ o cremersm 2

6. Bbruncnntsb In(—\/§+i)2
7. Haiitu xo>hduUUMEHT pACTSDKEHWS IUIOCKOCTH Z = X+1y B TOuYKe Z,= 2i—3 mpu orobpaxkeHuu
f(z) = (7i+2)In(2z2)

8. Haiftu yrox moBopora miockocta Z = X +1y B 1ouke Zy =1 npu oroGpaxennu f(z) = 2
1Z+

9. H3o06pa3uth 001acTh, 331aHHYI0 HEPAaBEHCTBAMU
|z—1|<3, |z+1]21, 5z/6<argz<5xz/4.
eiz
10. BeraucauTh uHTErpai m —3dZ
eais (Z+7)
11. Haiiti uzo0paxkenue s GyHKIUH f(t)=t-ch3t-sin2t

TeopeTnueckue BOIIPOCHI Ul HOATOTOBKH K DK3aMEHY

JAuddepenunanbHble ypaBHEeHUS U CUCTEMbI

Kakue oOpikHOBeHHBIE AU depeHnraIbHble YpaBHEHNS IIEPBOT0 MOPsIIKa Ha3bIBAIOTCA YPAaBHEHUSIMU C Pa3leiIEHHBIMU U C
paszaensironmmucs nepemeHHbiMu? Kak onu pemiarorcsi?

Kakune oObikHOBeHHbIE auddepeHIranbHble ypaBHEHUs] IEPBOrO IMOpsAKa Has3bIBalOTcd opHopomubiMu? Kak oHH
pematorcsi?

Kakne oObikHOBeHHBIE AU epeHanbHble YpaBHEHHS [IEPBOro MopsaKa Ha3bIBalOTCA TUHEHHbIMEU? [lepeuncnnte MeToas!
peuenus

Kak pemaercs ypaBuenue bepuymnnu?

Kakune oObikHOBeHHbIE nuddepeHnnanbHble YpaBHEHHsS II€PBOTO MMOPSAKAa HA3bIBAIOTCS YPAaBHEHHWSMH B IIOJHBIX
muddepennmanax? Kak onu pemarorcs?

Yro takoe 3amaya Komm 1 oOBIKHOBEHHBIX Iu(depeHIHalbHBIX YpaBHEHHH BbICIIMX mopsakoB? Korma ona umeer
€UHCTBEHHOE pelieHue?
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[lepeuncnute OCHOBHBIE THUIBI OOBIKHOBEHHBIX JH((epeHINaNbHbIX YpaBHEHHH BBICIIMX IOPSAKOB, JOMYCKAIOMINX
MOHM)KEHHE TTOpsKa.
JlaiiTe ompexneneHue TUHEHHOro auddepeHIuaibHble YpaBHEHUS N - ro mopsiaka. [lepeducnure OCHOBHBIC CBOMCTBa
YHYaCTHBIX peHICHI/Iﬁ OAHOPOJAHOI'O YPAaBHCHMU.
Cdopmynupyiite TeopeMbl O BpOHCKUAHE.
ChopmynupyiiTe TEOpEeMy O CTPYKTYpE OOIIIEro peiieHs] HEOHOPOIHOI0 JTMHEHHOTO qu( depeHInaNbHbIC YPaBHEHUS
B uem cocroutr meron JlarpaHka OTBICKAHUSI YAaCTHOI'O DEUIEHUS HEOJHOPOTHOTrO JIMHEHHOro aud¢epeHnnaibHble
ypaBHEHUs?
Cxema mocTpoeHUs! (yHJaMEHTaJIbHON CHCTEMBI PEIICHWH OJHOPOMHOrO JHHEHHOro auddepeHIanbHble YpaBHEHHS C
MOCTOSTHHBIME K03 puiteHTamMmu
[epeunciuTe METOABI OTHICKAHWS YACTHBIX PEHICHWH HEOJAHOPOTHOIrO IHHEHHOro audQepeHuaNibHble YPaBHEHUS C
MOCTOSTHHBIMU KO3 PHUIIUEHTAMH
[Haiite ompeneneHre HOPMallbHOH CHCTEMBI OOBIKHOBEHHBIX JH(QepeHIHATbHBIX ypaBHEHH n-ro  MOpSJIKA.
Chopmynupytite 3amaay Kormy ajist Takoi CHCTEMBL.
Nznoxure MCTOJIbl HMCKIIIOUCHHA W XapaKTCPUCTUUCCKOI'O YpaBHCHUSA OTBICKaHUA O6HICFO pemic€HusA CUCTEMBI
JMHEWHBIX OJHOPOAHBIX YPABHEHUH C MOCTOSHHBIMH KOA(UITNEHTaAMH.

YuciioBble 1 PyHKIMOHANBbHBIE psiAbl. Paabl @ypbe
ITonsiTHE YMCITOBOTO psizia, €ro CyMMBI. HeoOX OMMBIiA TPHU3HAK CXOAUMOCTH.
CBoiicTBa CXOAALIMXCS PSIIOB.
CpaBHUTENBHBII IPU3HAK CXOIUMOCTH 3HAKOIIOJIOKUTEIBHBIX PSIOB. DTaIOHHBIE PSABI.
IIpuznak /l'amamOepa. 1 Kakux BUIOB YHUCIOBEIX PSAIOB OH () EKTUBEH?
Pamukanpreiit mpu3Hak Kormm. J{is kakux BUIOB YUCTIOBEIX PSIOB OH MIPUMEHSICTCS?
WnTerpanpubnii npusHak Komm-Makmoperna. B kakux cirydasix ero cienyer mpuMeHsTh?
[Ipuznak JleiiOHMIIA CXOAMMOCTH 3HAKOUEPEMYIOMUXCS PIoB. Kak mMpoBOMUTCS OIEHKAa CyMMBI H OCTaTKa TaKoro psga’?
[TonsiTrie aGCOMOTHON U YCIOBHOM CXOJMMOCTH.
[lonsiTre (hyHKIIMOHANBHOTO psAlla W O0JIACTH ero cxomuMocTd. PaBHOMepHas m abcomroTHas cxomumocTb? CBOHCTBa
PaBHOMEPHO U a0COIOTHO CXOAALIMXCS PSIIOB.
[onstue crenennoro psna. Teopema Abers.
WHTepBan u pagnyc cXOIUMOCTH CTeeHHOro psaa. CrnocoObl HaX0XKIEHUS MHTEPBAJIOB CXOJUMOCTH.
Psansr Teitnopa u Maknopena ansi taHHOM QyHKumu. YcnoBus pasnoxkeHus ¢yHkuuu B psia Teiinopa. Cxema moctpoeHus
psna Teitnopa (Maxiiopena).
Panel MakinopeHa [UIs HEKOTOPBIX 3JIEMEHTapHBIX (YHKIHMH, HHTEPBANbl MX CXOOUMOCTH. VICHONB30BaHHE TOTOBBIX
Pa3oKEeHUH AJIS MOMydeHus paziokeHus B psix Makinopena Oonee cioxHbIX (yHKUui. [IpuMeHeHrne cTeneHHbIX psAAoB B
MpUOJIMKEHHBIX BBIYMCICHUSIX.
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ITousTue TpuroHomMerpuyeckoro psga. @opmyis Oypbe it HaX0XKACHU KOIPOHUIIMEHTOB psina (PyHKIHS 1epHOANIECKast
W 3a]aHHas Ha wHTepBane [—7T; 7] ).

Teopema upuxie 00 yciaoBusiX pasiioxeHus: GpyHKuun B psig Dypoe.
®dopmynbl Oypbe [AJ1 YETHBIX U HEUSTHBIX (YHKITHI,

®dopmynel Dypbe i1 citydas pa3iokeHus QyHKIUH, 33JJaHHON B MPOU3BOJIBHOM HHTEPBAJIC [—l; |]
Paznoxenue B psan @ypbe Henepruoandeckux QyHKINH.

KommiekcHble yucaa u pyHkuuu. Teopusi BbrueTon
TloHsiITHE KOMIUIEKCHOTO YHCIIa, €ro IEMCTBUTEILHOM 1 MHUMOM YacTH.
Anrebpandeckas Qopma 3amrcH KOMIUIEKCHOTO uncia. Kakue KOMIUIEKCHbBIE YnCiia Ha3bIBAIOTCS PaBHBIMU, KOMITJIEKCHO -
COTIPSDKEHHBIMU ?
Apudmernyeckre IeHCTBUS HaJl KOMIUIEKCHBIMH YKCIIAMU, 3aIMCAHHBIMU B ajredpandeckon opme.
['eomerpuueckoe mpeacTaBiIeHHE KOMIUIEKCHOIO YHCIA, KOMIUIEKCHAS IJIOCKOCTh. MOAYNh W apryMEHT KOMIUIEKCHOTO
YHCIIa.
TpuHoHOMeTpHUUEeCcKass U IIOKa3aTenbHas (opMma 3amucH KOMIUIEKCHBIX uucen. llepexon u3 omHod ¢opMbl 3amucu
KOMIUIEKCHOTO YHCNA K JPYTOH.
Bo3BeneHue B cTeleHb U U3BJIEUEHHUE KOPHS U3 KOMIUIEKCHOr0 uncia. @opmyinsl Myaspa.
IonsTre PyHKINU KOMIUIEKCHOT O IiepeMeHHoro. Ilpenen u HenpepblBHOCTh (DyHKIHH.
[lokazarenpHasi, gorapudMudeckasi, TPUrOHOMETPUUYECKHE, TUIIEPOOINUECKIEe U 0OpaTHBIE TPUTOHOMETpUYecKue (PyHKINH
KOMIUIEKCHOT O IIEPEMEHHOTO.
HduddepenmmpoBanne QyHKIINH KOMIUIEKCHOTO iepeMeHHoro. Y cioBus Komm-Pumana.
ConpspKkeHHbBIE TaApMOHIYECKHE (PYHKIIAH.
[lonsTHEe aHANMUTHYECKOM (QYHKIMH KOMIUIEKCHOTO IepeMeHHOro B obnactu. HeoOxommmele M AOCTaTOYHBIE YCIOBUS
AHAJIUTUYHOCTH.
I'eomeTpuueckuii cMbICT MOIYJIS M apryMEHTa MPOU3BOAHON (PYHKIIMH KOMIUIEKCHOTO IIEPEMEHHOTO.
[onsTre nHTErpaia oT PyHKIMN KOMIUIEKCHOT'O IIEPEMEHHOT0 U €T0 OCHOBHBIE CBOWCTBA. BhIUnCIIeHNE HHTETrPasIoB.
Wnrerpanpnas Teopema Komm. MaTerpansras gopmyna Kommm u ee cneactsus.
UucioBsle 1 (PyHKINOHAIBHBIE PAABI C KOMIUIEKCHBIMHU YICHAMH.
Crenennsie psapl. Teopema Abens. Psax Teiinopa. Teopema o paznoxeHu aHanuTHYecKoi Gynkunu B psa Tefiopa.
Paner Jlopana, ompenenenue. Teopema JlopaHa o pas3ioxeHWH aHanUTU4YecKoW (yHKIMM B Konble B psa. Ilonsrtue
AHAJIUTUYECKOTO MPOJOHKEHUS.
OcoOble Toukn M uX Kinaccuukanus. Beraer ¢yHkunm B M301MpOBaHHONW 0c000# Touke. DOpMynbl Al BBHIUMCICHUS
BBIYETOB.
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OcHoBHas TEOpEMa O BbIUCTaX.
HpI/IMCHCHI/Ie BbIYCTOB K BBIYHCIICHHUIO OHpCIlCJIéHHbIX HUHTCIrpajioB

OnepanuoHHbINA MeTOJ
Maiite onpenenenue mnpeoOpasoBanus Jlammaca. Kakas QyHKIMS MOXeET CIyXuTh opuruHaioMmM? Yrto HasbiBaeTcs
n300paxeHreM GyHKIuM mo Jlamiaccy?
3anmummTe TabNHIly N300pakeHi Hanbosee 9acTo UCIOIb3yEMbIX AJIEMEHTAPHBIX (PYHKIHUH.
Cdopmynupyiite u 3anuimmTe cCBOMCTBO TUHEHHOCTH. Kak OHO MCTONB3yeTcst sl HaXOXKICHHS W300pa)KeHUs TI0 OPUTHHATY
1 Ha000pOT?
ChopmynupyiiTe U 3amuIIuTe CBOMCTBA MU((GEpEHIIMPOBAHUS M300paXKeHHs] U OpUruHajga. Kak OHM HMCIONB3YIOTCS IS
HaxO0XICHHUS N300payKEeHUS 110 OPUTHHAITY U HAa000pOT?
CdhopmynupyiiTe u 3anmunMTe CBOWCTBA WHTEIPHUPOBAHUS HM300pakeHHS W opurnHana. Kak OHU HMCHONB3YIOTCS IS
HaxO0XICHUS N300payKEeHUS 110 OPUTHHAITY U HAa000pOT?
ChopmynupyliTe W 3alUIIATE CBOWCTBA 3ala3[blBaHUS M CMeEMIeHWA. Kak OHW HCIONB3YIOTCS ISl HaXOXKICHUS
1300pakeHus 0 OPUTHHATY U Ha000poT?
Maiite noustue cBepTku GyHkumid. Kak 3anucbiBaercs nzodpaxkenue cBepTku? Kak MOXKHO UCIOIB30BaTh HOPMYJTy CBEPTKH
JUTSL. HAXOXKJICHHS M300pakeHHUsI 110 OpUTHHAIY U Ha000pOT?
UznoxuTe cxeMy HaXOXKISHHUS YACTHOTO PEIISHHs INHEWHBIX M depeHIIHalIbHBIX YPaBHEHUH OMepalliOHHBIM METOIOM.
UznoxkuTe cxemMy HaXOXICHUS YaCTHOTO PEHICHHUS CHCTEM JIMHEWHBIX aAuddepeHMaIbHbIX YPaBHEHHN OIepaliOHHBIM
METOJIOM.
3anumuTe 1 nosicHuTe hopmyiy Jroamers.

[MonsaTre pynkumi Xasucaiina (M-¢yuxuus) u Jlupaka (6 -pyHKIINA).

5. MeTtoauueckue yKa3aHus 1o npouejaype oleHuBaHUs

OueHOYHbIe MEPONPUATHS

TIpoueaypa npoBeieHUs OLIEHOYHOT0 MEPONPHIITHS M HE00XO0IMMble METOIHYECKHE YKA3aAHUS

1.

KonTtponsHas pabora

B cemectpe cTyneHTHI BBINONHAIOT S KOHTPOJIBHBIX PadOT, COAEP)KAaHHUE KOTOPBIX OXBATHIBAET BCE DPa3elbl
micuuiuimHel.  Kaknomy cTyseHTy Bblgaercsi cBod BapuaHT. KOHTponbHBIE pabOThl NPOBOAATCS B Hachl
MPAKTUYECKUX 3aHATUH. 332 KaKIYI0 KOHTPOJIBHYIO Pa0OTy MaKCUMaJIbHBIA Oajl ONpEAeNnseTcss B COOTBETCTBHUE C
PEUTHHI-TINIAHOM JUCLUIUINHBL.

Kpurtepuu oueHku 3a1anus:

bamel 3a KOHTPOJIbHYIO pa60Ty MOJIy4ar0TCsI YMHOXCHUEM MAKCUMAJIBHOI'O 6aJma, NpeaAyCMOTPCHHOI'O 3a HCC B




OueHo4HbIe MEPONPHATHS
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COOTBCTCTBHC C peﬁTHHI‘- IMJIaHOM, Ha JOJIKO BEPHO BBITMTOJIHCHHBIX SaI[aHI/Iﬁ.

nas3

B cemectpe cryaents! BeimonsaoT 5 /I3 o Bcem pasaenaM nporpaMMbl IUCUUILIMHBL. Y KaXKJOrO CTYJICHTA B
rpymrne cBoii Bapuant MJI3, HoMep BaprHaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTYACHTA B CIIUCOYHOM COCTaBE
TPYIIIBL.

W13 pa3meliieHs! B 3JIEKTPOHHOM KypCe M0 TUCIUTLIAHE.

Pemenne kaxmoro 3aanus J0MKHO OBITh NOAPOOHBIM, C BKIIIOYCHHUEM IPOMEKYTOUYHBIX Pacu€TOB, paccyKaeHUH,
HOSICHEHHH, C YKa3aHUEM HCIIOJIb30BaHHBIX METOIOB M (hopMyJI. 3aJaHUE BBICHUIACTCS OTACIBHBIM (paitsiom,

ykasbiBaetcst ®UO, rpynmna.

Kputepuu ouennBanus

3aJIaHI/Ie CUHUTACTCA 3a4TCHHBIM, €CJIM BBIITOJIHCHO 0oJ1e€ TOJIOBHUHBI 3a)1aH1/1171
Ecnu 3aianne He 3a4TeHO0, paboTa BO3BpAIaeTcsi CTYCHTY Ha J10paboTKy.

CryneHTsl MOT'YT UCTIPaBIISTh HEBEPHO PEIICHHBIC 3aJaHUs U CaBaTh Ha MOBTOPHYIO poBepKy. IIpenomaBarens
MOJKET Y4eCTh UCTIPaBIIeHHS U JOOABUTH OAJUTBI K MPEABIIYIIAM

TecTupoBaHue — HE3aBUCUMBII

koHTpoJib [IOKO

B cemecTtpe cTyAeHTHI mpoxomaT aBa pyOexHbix TectupoBaHus (PTS5 m PT6) Bo BpeMs KoH(epeHI-Hemenu
ceperHe W KOHIIE TEKYIIero CeMecTpa COrjlacHO pachucanmio. PybexxHoe tectupoBanme (PT) mpoBommtes B
KoMIbIoTepHOU popme B on-line pexxume. [IpogomkurensHocTs TecTupoBanus — 90 muHyT 0e3 mepepriBa. OTCUET
BpEeMEHH Ha4YMHAeTCS C MOMEHTa BXonma cTyaeHTa B Tect. MHCTpyKTaX, NPEAMIECTBYIOIINN TECTUPOBAHHUIO, HE
BXOIUT B yKa3aHHOe BpeMs. CTyIEHT MOXKET 3aKOHYHTH BHITIONHEHUE TecTa /10 NCTEedeHHs OTBEAEHHOTO BPEMEHH.
PT nameneHo Ha He3aBUCHMYIO OOBEKTHBHYIO OIIEHKY 3HaHH, YMEHHWH ¥ BIAaJEHUU, MOMyYEHHBIX CTYACHTAMH 3a
OIIpeNeNeHHBIN MPOMEXYTOK O0yIEHHSI.
Kaxxmpiit BapuadT Oniera MOAETHPYETCsS KOMITBIOTEPOM I10 3aJaHHBIM pasfenamM Xumud U cojepxut 20 3amaHuii.
CTyneHTBl BHOCSAT OTBETHI B KOMITHIOTED, HO BCE PEIICHHUS W TMOSCHEHWs NpoBoAsaT Ha Oymare. Ilo oxoHuaHumM
TECTHPOBAHMSI TPEIOAAaBATENI0 BBIIAETCS MaTpUIla OTBETOB M CYMMapHBIA pedTtwHr 3a Tect. OOcyxaeHHe
pe3yIbTaTOB TECTUPOBAHMSI TPOBOIUTCS HA KOHCYJBTAIINH.

KpuTtepuu oneHKH 0THOTO 3aIaHHS:

® 33 Ka)XI0€ IMPABUJIBHO BBIITOJIHCHHOC 3a/IaHUC BBICTABJIACTCA 1 TecTOBBII 63.]'[.]'[;
® 3a HCIIPABWJIbHO BBIINOJHCHHOC WJIM HCBBIITOJHCHHOC 3a/IAHUC BBICTABJISACTCA 0 6aJ'IJ'IOB;
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e Ui 3aJaHUi ¢ BEIOOPOM HECKOJIBKHMX MPAaBUIILHBIX OTBETOB, 3a/IaHUH Ha COOTBETCTBHE U YCTAHOBIICHHE
MIOCJIEAOBATEIBHOCTH IPEyCMOTPEHO YaCTUYHOE OL[CHUBAHUE.

MaxkcuManbHbI CyMMapHBIi TecTOBBIH Oai 3a kaxaoe PT cocraBnsier 15 Ganos.

3a 2 Hemenu A0 PT CTymaeHTBI MOTYyT O3HAKOMHTCS C JCMOHCTPAI[MOHHBIM BapHaHTOM OWJIETa, KOTOPBIH
pacmonaraercsi Ha caiite http:/exam.tpu.ru B pazmene «MeponpuaTus», U MOXKET OBITh BBINOTHEH KaXKABIM
CTYZIGHTOM HEOIpaHUYEHHOE YHCIIO Pas.

Hns cmyoenmos, ne npoweowiux PT 6 nepuoo nposedenus mecmuposanusi no yeadcumenvHOU Npuyume,
npedycMompena 603MONCHOCIb MeCMUPOBAHUsL 6 Pe3ePEHbLIL OeHb, KOMOPbILL HAZHAYAEMcsl cpa3y nocie KongepeHy-
Heoenu.

Ilpu pesynbmame pybescnozo mecmupoganus 6 6ann08 u meHee, 0OVUAIOWUMCA NPEOOCMABISEMCs 6 Nepuoo
meKyuel npoMedHCymouHou ammecmayuu 603MoHcHocmyb nosmopro npoimu PT 6 pezepsnviil Oenv, co2n1aco8antbiil
¢ bropo pacnucanuii TITY.

DK3amMeH

DK3aMeH OCYIIECTBIISIETCA B COOTBETCTBUU ¢ [lo10’keHMEM O TPOBEIEHUH TEKYIIIETO0 KOHTPOJIS U
npomexxyroyHo arrectannu TIIY Ha sk3amene cTyneHTY BbIIAaIOTCS OMIIETHI, BKIIOYAIOIIHE TEOPETHYECKUE
BOIPOCHI M MpaKkTHyeckue 3aaanus. [IpenogaBarens, mpoBepuB padboTy, B X0Jle YCTHON Oecelbl CO CTYJAEHTOM MOXKET
3aJ1aBaTh BOIPOCHI 110 caMOMY OMJIETY, a TaKXKe JOIMOIHUTEIbHBIC BOIIPOCH TI0 TEOPHH U TPaKTHKE. B urore cTymaeHT
HaOHpaeT UTOrOBBIN 0asLT 3a PK3aMeH, MakcuMaibHo 20 0asutoB. OlieHKa 3a JUCHUIUIMHY QOPMHUPYETCS KaK HTOroBast
3a paboTy B ceMecTpe U 9K3aMeH B COOTBETCTBHE C MPHHSATOMN IIKATION OIICHUBAHHUS.

CryneHTsl, He CaBLINE 9K3aMEH B CECCUOHHBIN IIEPUOA, MOT'YT II€peciaTh €ro B IEPUO/bI JIMKBUJALIUI
3aJJ0JKEHHOCTEN B COOTBETCTBUE C IEUCTBYIOLIEH IPOLEAYPOH.

B cootBercTBHuM ¢ mpukazamu oT 25.07.2018 r. Ne58/ox OO0 yTBEp>KICHHH M BBEJCHUU B JICHCTBHE
«CucTeMbl OIICHUBAHUS PE3YJIbTaTOB 00yueHUs B TOMCKOM MOJUTEXHUYECKOM YHUBepcuTeTe» u Ne59/o1
OO0 yTBep>KIeHUH U BBEIEHUU B AelicTBHE HOBOU penakiuu «IlonoxeHuss o mpoBeIeHUH TEKYIIEro
KOHTPOJISI U TpOoMexyTouHOM arrectaiuu B TITY) sk3aMeH 1o MmaTeMaTuke MpOBOJIUTCS B YCTHOU (hopMme.
CryneHTy BblaeTCs SK3aMEHALIMOHHBIN OWIIET, CoAep KAl TEOPETHUECKHUE BOMPOCH], KAUECTBEHHBIEC U
KOJIMUECTBEHHbIC 3a1aun. KaxkpIil Borpoc Ouieta oreHuBaThes 6amiom (Bcero no omiery 20 6aios).
DK3aMeH MPOXOAUT B YCTHOH opme.

CornacHo HIKaJbl OLIEHUBAHUS PE3YIHTATOB

18-20 6anoB (OTIUYHO) - BCECTOPOHHME 3HAHMSA, OTIMYHbIE YMEHHUS U BJIaIEHUE OMBITOM IIPAKTHYECKOH JeATeNbHOCTH,
HE00XOIUMBIE pe3yIbTaThl 00ydeHus ¢(hOpMUPOBAHEI,

14-17 GaminoB (XOpOIII0) - OCTATOYHO MOTHOE IIOHUMAaHHUE MIPEIMETa, XOPOIITIe 3HAHUS, YMEHUS U OITBIT IPAKTUICCKOH
JeATENFHOCTH, HEOOXOIMMBIE PE3YIIbTAThl 00ydeHHs ChOPMUPOBAHEI;

11-13 GannoB (yIOBJIETBOPUTENBHO) - TIpHEMIIEMOE IOHUMAHKE MPEIMETA, YIOBIETBOPUTENLHBIE 3HAHUS, yMEHUS 1



http://exam.tpu.ru/
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OIIBIT HpaKTPI‘IeCKOﬁ JCATCIIBHOCTH, HeO6XOI[I/IMI)I€ PE3YIbTAThI O6y‘{€HI/IH C(bOpMHpOBaHI)I;

0-10 6amnoB (HeyI[OBJIeTBOpI/ITeJIbHO) - pe3ynbTaThl 00y4eHHs He COOTBETCTBYIOT MUHUMAIIBHO JIOCTATOYHBIM
TpeOOBaHUSIM.

Pe3ynbTaThl IpOMEXKYTOUHOM aTTecTauu 0(QOPMIISIFOTCSI BEIOMOCTBIO H BHOCSTCS B 3aUETHYIO KHIKKY
o0ydJaromierocs.




MUWHHUCTEPCTBO HAYKHW M BBICHIEIO OBPA3OBAHU A POCCUVCKOM ®EJTEPAIIANA

DenepaibHOE TOCYJapPCTBEHHOE aBTOHOMHOE 00pa30BaTe/IbHOE yUPEKICHHE
BBICLIIET0 00pa30BaHUs
«HAIIMOHAJBHBIA UCCJIEJOBATEJIbCKUMA TOMCKHUN MOJUTEXHUYECKUA YHUBEPCUTET»

KAJIEHJIAPHBI PEUTUHT-TIIJIAH JIACIIATLJIVHBI
2020/2021_y4e6Hbl1ii o

OLIEHK1 Jucnunnnna Jlexiym 48 yac,
«OnmHdH) A 90 - 100 GaroioB MATEMATHERA 3 Tpar. sarmin 48 e
JIa0. 3anstriist Yac.
B 80— 89 Gamos 10 HATPAJICHHUSM: Bcero ayn. padora 9% yac,
03.03.02 ¢puzuka
05.03.06 »Ko0rUs ¥ IPUPOIOIIOIB30BaHNE
15.03.01 mamuHOCTpOCHUE
15.03.04 aBTOMaTH3aIMs TEXHOIOTMIECKUX TPOLIECCOB U MIPOU3BOJICTB
15.03.06 MmexaTpoHHKa 1 POOOTOTEXHUKA
«Xopoio» C 70 —79 Garios 18.03.01 xuMuueckas TEXHOIOTUS CPC 120 Hac.,
19.03.01 GrorexHomOrUsA
20.03.01 texHochepHas 6e30MacHOCTb
21.03.02 3emi1eycTpOHCTBO U KaJacTpHI
22.03.01 maTepuanoBeeHNE U TEXHOJIOT UM MAaTEPHAITIOB
27.0305 nHHOBaTHKA
D 65 — 69 Gamion 216 Hac.
«YIoBIL» HUTOIO
E 55 —64 GarmioB 6 36
3a4reHo P 55- 100 barwioB
Heyﬂof{“;gﬁf“’“"/ F 0- 54 Gamios

Pe3yJ’lLTaTLI Oﬁylleﬂﬂﬂ 0 JTUCHHUIIVIMHE:

IlaHupyemble pe3yJbTaTbl 00y4eHHsl 110 JUCIMILIHHE

Kox HaumeHoBaHnue

PJ1 Bnaneer

METOAaMH PEIIeHUs] OOBIKHOBEHHBIX TU(PepeHINATPHBIX YpaBHEHNH 1-T0O U BBICIIETO TTOPSIIKOB U cucTeM AuddepeHIInaIbHBIX YpaBHCHHUH,

METOJIaMH HCCIIEIOBAHHS CXOANMOCTH PSIIOB, Pa3IOoKeHUs! (PYHKIMH B CTENIEHHBIC M TPUTOHOMETPHUYECKUE PAIbI; MeTofaMu TU(QepeHInaIbHOro 1 HHTETPaIbHOTO
HCYHUCIECHUS QYHKIMH KOMIUIEKCHOTO IIEPEMEHHOT0; OCHOBHBIMH NMPHIIOKECHUSAMH TEOPHN BBIYETOB; METOIAMH OIEPANMOHHOTO UCUYHCIICHHS PEIICHHUs OOBIKHOBEHHBIX
1 depeHIHATHPHBIX YPaBHEHUH U UX CUCTEM

P/12 VYwmeer

OIIPEJIETIATh TUM, HAXOAWTHh OOIIee W YacTHOE pemeHre IudQepeHINaNbHbIX YPAaBHEHHH M CHCTEM JIMHEHHBIX AN((EpeHITNATbHBIX YPaBHEHHH C MOCTOSHHBIMHU




peuiaTh 3a1a1y Komm JJIsL )II/I(b(i)epeHHI/IaJ'H)HLIX ypaBHeHI/Iﬁ 1 CUCTEM C IOMOLIBIO OMEPAITMOHHOI'0 NCUNCIICHU

K03(HUIMEHTaMI; NCCIIEA0BATh Ha CXOJMMOCTh YHCIIOBBIE PSIIIbl; HAXOAUTH MHTEPBAIIBI CXOJUMOCTH CTETICHHBIX PSIOB; pasyarath GyHKImu B psin Teitnopa u @ypeoe;
BBINOJHATH JEUCTBHS C KOMITIEKCHBIMH YHCIaMU U QYHKIHAME; TUQQepeHInpoBaTh 1 MHTETPUPOBaTh (DYHKIMH KOMIUIEKCHOTO IEpEMEHHOTr0; pasJiaraTh (GyHKINN B
psn JlopaHa; IpUMEHSATH TEOPUIO BHIYETOB VISl HAXOXKACHHUS MHTETPAIOB; HAXOIUTh M300paskeHNE 110 OPUTHHAITY U OPUTHHAJ 110 H300pasKeHUIO;

P13 3Haer
knaccupukanyio aupGepeHIHaTbHBIX YPABHEHUH, OCHOBHBIC METOABI pelIcHUs AUPQPEepeHIMANTBHBIX yPaBHCHUH NEPBOIO M BBICHIMX IOPSAIAKOB WU CHCTEM
muddepeHINaNTEHBIX YpaBHCHHI;
OCHOBHBIC TOHSTHS TCOPHU YHCIOBBIX M (DYHKIIMOHAIBHBIX DPSOB; psaabl Teinopa, Makmopena, ®Dypbe; NMOHATHS KOMIUICKCHBIX YHCET, OCHOBHBIX (DYHKITHIT
KOMILIEKCHOT'O TIEPEMEHHOT0 U UX CBOWMCTBA; AU (HEepeHIIMPOBAHNE U HHTETPUPOBAHUE (DYHKITUIA KOMIUIEKCHOT'O TIEPEMEHHOTO; OHATHS psina JlopaHa, 0COOBIX TOYEK,
BBIUCTOB; MOHATHE peoOpa3oBanust Jlamiaca v ero OCHOBHBIC CBOWCTBA; OCHOBHBIC TIPUIIOXKCHHS OTMIEPAIIMOHHOTO HCYHCIICHUS
OueHoyHble MEPONPUSITHUS:
Jlast iucnuniuH ¢ GopmMoii KOHTPOJIsI — IK3aMeH
O1eHOYHbIE MEPONIPUSITHS KoJi-Bo | Banbl
Texyumii KOHTPOJIb:
TK1 KonTponpHas pabora 3 30
na3 WunuBrayanbHble JOMAIIHIE 33 JaHus 5 20
HK Hesaucumblii kouTposs LIOKO 2 30
IK3aMeH OK3aMeH 1 20
HUTOI'O 100
JlONOIHUTENbHBIE (AIbI
Y4yeOHas 1eATeIbHOCTD / Kou-Bo Banabl
OLEHOYHbIE MEPONIPUATHS
JI11 Onumiuaga 2 10
ATII2 BeicTymuieHue Ha koH(epeHuuu 1 5
HUTOI'O 15
- o Koa-Bo uacos Ouenounoe Hndopmannonnoe odecneyeHne
= 2= MeponpusiTue
E Nara E > E Ayr. Cam. Kou-Bo
= Hayaja 55 = YueOHasi 1eATeIbHOCTH GaLI0B Vyebuas HurepHert- Bueo-
T Hexemn g? % g auTeparypa pecypebl pecypebl
1 2 3 4 5 6 7 8 9 10 11
1 POl Plekums 1. AY 1-ro mopsaka. Y ¢ pa3mensiommMucs TepeMeHHBIMH, OCH 1,2,4 2P 1
omaoponusie. Jluneinsie 1Y 1-ro nopsaka, ypaBHeHue Beprymm. ﬂ104H
Jexuus 2. JIY B momHBIX quddepeninanax, HHTerpUPYIOIIUH MHOXKHATEIb. OCH 1,2,4 9P 1
J1OIT
1-4
ITpaktuyeckoe 3amstue 1. JIY  1-ro mopsnka ¢ pasAessIOIIUMHMCS OCH 1,2,4 5P 1
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S v
= Nara E : E AVL. Cam. MeponpusTHe
:’-} Hauana i E E Vuebuas JesTeTbHOCTD :],:i;:s VueGuast Hurepuer- Buco-
== Heean 325 JuTepaTrypa pecypcest pecypcel
A~ =
o =
TepeMeHHbIMU, OfHOpoaHbIE Y. JIOIT
1-4
BrimonEeHne MepONpHUATHIA B paMKaX CaMOCTOSITEIILHON paboThI CTyIeHTa: 6 OCH 1,2,4 9P 1
BeinonHenne UJ13. JO11
1-4
2 POl Plexims 3. Y BBICHIMX MOPSAKOB, NOMYCKAIOIIAE TMOHMKCHHUE IMOpsKa.|2 OCH 1,24 DP 1
JIuneitnsie oguopoausie Y. Onpenenurens BpoHckoro. JOII
1-4
Tpaktnaeckoe 3austue 2. JInneinsie 1Y 1-ro nopsiaka, ypaBHeHue bepuymm |2 OCH 1,2,4 9P 1
JI011
1-4
Ipaktnaeckoe 3austue 3. 1Y B nonueix quddepennmanax. 2 OCH 12,4 P 1
JI011
1-4
BrinonHeHne MEpONPHUATHIA B paMKax CaMOCTOSITEIILHOW pabOoThI CTyIeHTa: 7 OCH 1,24 OP 1
BoinonHeHue NJ13. JIOIT
1-4
3 POl |lexums 4. Jluneiinbie opuopoausie JIY. Omnpenpenurens Bponckoro.|2 OCH 1,24 OP 1
Jluneinbie Heognopoausie J1Y . Meron Jlarpamka. AoIn
1-4
Jlexuus 5 JInnelinple HeonHOpoAHbIE Y co cnenuaibHON NpaBoil 4acThbIO 2 OCH 1,2,4 2P 1
VpaBHenus Diinepa A0
1-4
IMpaktnaeckoe 3austue 4. J[Y BBICIINX TOPSAKOB JOMYCKAIOIINE TOHWKEHUE|2 OCH 1,2,4 9P 1
TOpsIAKa. JIOIT
1-4
BrinonHenne MeponpusITUil B paMKax caMOCTOATENIbHON paboThl CTyIeHTa: 7 OCH 1,24 OP 1
Beimonaerne VJ13. [oaroroBka Kk KOHTPOJIbHOM paboTe. OIl
P p:
1-4
4 POl Plexuus 6. Cucremsl qubdepeHInaIbHbIX ypaBHCHUH, OCHOBHBIC TIOHSTHS H|2 OCH 1,2,4 OP 1
ompeneneHus. MeToq HWCKIIOUEHUs, MeTon Difepa, HWHTErpUpYEMbIe A0
KOMOMWHAINH. 14
Ipaktnaeckoe 3anstue 5. OMHOPOAHBICE W HEOMHOPOAHbIC JsuHeHHbIe J[VY.|2 OCH 1,2,4 9P 1
Meron Jlarpamxka. JTY co crenuaabHol MpaBoi 4acThio AOII
1-4
IpakTuueckoe 3anstue 6. Cucremsr J1Y. 2 OCH 1,24 OP 1
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S v
g Tata E E E AVL Comn. MeponpHsTHe
:’-} Hauana % ; E Vuebuas JesTeTbHOCTD :],:i;:s VueGuast Hurepuer- Buco-
== HeleJH gz JHTepaTypa pecypcnl pecypcel
o =
JOII
1-4
BrimonEeHne MepONpHATHIA B paMKaX CaMOCTOSITEIILHON paboThI CTyIeHTa: 6 4 OCH 1,2,4 9P 1
JOIT
1-4
Jlexums 7 . UucnoBbie pAIBIL. OcHoBHBIE TeopeMbl O cBoicTBax| 2 OCH 1,4 DOP 1 BP 1
CXOJISAIINXCS PAIOB JOIT 1,3,4
Jlexuus 8. JlocTaTouHble NpU3HAKU CXOAUMOCTH HEOTPULIATEIbHBIX 2 OCH 1,4 OP 1 BP 1
P11 OIT 1,34
pqe  |PAACE. JIOIT 1,3,
Ipakruueckoe 3anstue 7. KoHTponmbHas paborta mo teme «JIY 1-ro mopsimka,| 2 TK-1 10 OCH 1.4 OP 1
BBICIIUX [OPSIIKOB, CUCTEMBI [V ». HAOIT 1,3,4
BrinonHeHne MepONpHUATHIA B paMKax CaMOCTOSITEIILHOW pabOoThI CTyIeHTa: 10 OCH 1,4 OP 1
BeinonHenne U/JI3. JOIT11,3,4
Jlexuus 9. 3HaKOIEPEMEHHBIE PSIIIBI 2 OCH 1,4 9P 1
JOII 1,3,4
Ipaktuyeckoe 3anstie 8 CymMMa psijia, HeOOXOAMMBIN MPU3HAK CXOIUMOCTH Psia. 2 OCH 1,4 9P 1
P2 JOI1 1,3,4
IMpaktuyeckoe 3anstie 9. JlocrarouHble MPU3HAKK cxogumoctu| 2 OCH 1,4 9P 1
HEOTPULIATENbHBIX PSIIOB JI0IT 1,3,4
BeinonHeHne MEpOIPHUATHIA B paMKax CaMOCTOSITEIILHOW pabOoThI CTyICHTA: 13 OCH 14 |BP1
BoinonHeHue NJ13. JIOIT 1,3,4
Jlexmms 10. @ yYHKIMOHAIBHBIE PSABIL. OCH 1,4 OP 1
JOI1 1,3,4
Jlexmms 11. CreneHHbIC pAIBI, OCHOBHBIE CBOHCTBA OCH 1,4 OP 1
191V JOII 1,3,4
IMpakruueckoe 3ausrue 10. 3HAKOIIEPEMEHHBIE PSIEL. OCH 1,4 DP 1
JIOI1 1,3,4
BeinonHeHrEe MEPOIPHUATHIA B paMKax CaMOCTOSITEIILHON pabOoThI CTyICHTA: 6 OCH 1,4 OP 1
Beinosaerne MJ13. [oaroroBka K KOHTPOJIBHOM paboTe. JOIT 1,34
Jlekuus 12. Pazmoxenne QyHKIUI B CTETIEHHBIE PSIBI OCH 1,4 2P 1
P12 HOII 1,3,4
IpakTuueckoe 3amstie 11.  OYHKIMOHAIbHBIE panel, paBHOMEpHas OCH 1,4 OP 1
CXOIMMOCTb JOIT 1,3,4
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e 22 MeponpusiTue
g Jlata E g B Ayn. Cam. P
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IpakTudeckoe 3anstue 12. PazmoxeHne QyHKIMH B CTENEHHbIE — PAIBL|2 OCH 1,4 9P 1
[PHIIOKEHUS. JAOI 1,3,4
BrimonnHeHIe MepONPHATHIA B paMKaX CaMOCTOSITEIIBHON paboTHI CTyIeHTa: 7 4 OCH 1,4 OP 1
eimoyiHeHne MJ13. [oaroroBka K KOHTPOJIBLHOH padore. JIOIT 1,3,4
9 Kondepenu-nenens 1 HK 15 OCH 1,4 OP 1
JOII 1,3,4
Bcero no KOHTpOJILHOI Touke (aTTecTanmy) 1 33
10 Jexuus 13. Psner @ypbe 2 OCH 1,4 P 1
JIOIT 1,3,4
Jlexuus 14. Paznoxenue QyHKIMIA B TpUroHOMeTpHYeckuii psin Dypbe 2 OCH 1.4 3P 1
PI3 JIOIT 1,3,4
A Ipaktnaeckoe 3amstue 13. Pasnoxkenue dyHkuuit B psg @ypwe, ycnoswusi|2 OCH 1.4 3P 1
Hupuxie JAOI 1,3,4
BrinonHeHne MEpONPHUATHIA B paMKax CaMOCTOSITEIILHON pabOoThI CTyIeHTa: 6 OCH 1,4 OP 1
BoinosiHeHue NJ13. JIOIT 1,3,4
11 Jlexuus 15. Tonstue 06 unterpane Oypoe 2 OCH 1,4
JOII 1,3,4
Ipaktnaeckoe 3anstue 14. Pagpr @ypee ans QyHKIUA € TPOU3BOIBHBIM|2 OCH 1,4 OP 1
OIl 1,3,4
p3  [mepHonoM. A
IMpaxruueckoe 3ansrue 15. KonTponbHas pabota. Paas 2 TK-2 10 OCH 1,4
JOI1 1,3,4
BeinonHeHHE MEPOIPHUATHIA B paMKax CaMOCTOSITEIILHOW pabOoThI CTyICHTA: 7 OCH 1,4 OP 1
BoinonHeHue NJ13. JIOIT 1,3,4
12 P4  |Mexuus 16. Beenenue B TOKII 2 OCH 3,4 3P 1
JOII 1,3,4
Jexuus 17. Juddepennumansaoe ucancnenne OKIT 2 OCH 3,4 OP 1
JIOI1 1,3,4
Ipaxtuueckoe 3anarue 16. KoMIiuiekcHsle uncna u aeictsus Hax Humu, OKIT |2 OCH 3,4 9P 1
JOII 1,3,4
BeinonHeHne MEPOIPHUSATHIA B paMKax CaMOCTOSITEIILHON pabOThI CTyICHTA: 6 OCH 3.4 OP 1
BeimonHeHne 1/13. HOIT 1,34
13 PII4  |Jlexums 18. MnTerpansHoe ncuncnenue OKII. Teopemsr Komm 2 OCH 3.4 OP 1
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JOII 1,3,4
Ipaxruaeckoe 3ansitre 17. Yenosus Koum — Pumana. ['eomeTpuueckuil cMbIca 2 OCH 3,4 5P 1
npousBogHon OKII. AOI 1,34
Ipaxruaeckoe 3ansrue 18. MHTerpuposanue OKII. Unarerpan Komm. 2 OCH 3,4 QP 1
JOIT 1,3,4
BrimonnHeHIe MEpONPHATHIA B paMKaX CaMOCTOSITEIILHON paboTHI CTyIeHTa: 7 4 OCH 34 OP 1
BeimoyHeHne MJ13. [ToaroroBka K KOHTPOJILHOH padore. JIOIT 1,3,4
14 PS5 |lexums 19. Panpl aHanuTHdeckux QpyHKOUHI 2 OCH 34 P 1
JOIT 1,3,4
Jexuus 20. Psg  Jlopana. M3omupoBaHHbIE OCOOble TOYKH H  Hx|2 OCH 3,4 DP 1
KJIacCU(pHUKAIHS JIOIT 1,3,4
Ipaktuueckoe 3amstue 19. Psmel B KOMIUIEKCHOM — oOmact.  Pspif|2 OCH 3,4 DP 1
AHAIMTHYECKUX DYHKIMH JAOIT 1,3,4
BeinonHeHne MEpONPHUATHIA B paMKax CaMOCTOSITEIILHON pabOoThI CTyIeHTA: 6 OCH 3,4 OP 1
BeinonHenre VJ13. [oaroroBka K KOHTPOJIbHOM paboTe. HOIT 1,3,4
15 PS5  |Mexuus 21. Boruer QyHKIMH B H30JMPOBAHHON 0COOOM TOYKE, OCHOBHAst|2 OCH 3,4 3P 1
TEOpeMa TEOPHH BBHIUETOB. A0 1,3,4
IMpaktuaeckoe 3austue 20. Paznoxenue GyHkuwuii B psag Jlopana. 2 OCH 3,4 OP 1
JOI1 1,3,4
IpakTuueckoe 3austie 21. Teopust BEIYETOB, HAXOKICHUE BBIUETOB. 2 OCH 3,4 OP 1
JOI1 1,3,4
BrinonHenne MeponpusITUil B paMKax caMOCTOATENbHON paboThl CTyIeHTa: 6 OCH 3.4 OP 1
Beinosaerne MJ13. [oaroroBka K KOHTPOJIbHOM paboTe. JOIT 1,3,4
16 PIAS5 |lexums 22. IlpuioxkeHue TEOPHH BBHIYETOB K BBIYUCICHHIO HEKOTOPBIX|2 OCH 34 OP 1
P16 |umrerpanos A0 1,3,4
Jlexuus 23. IIpeoOpa3oBanue Jlamraca i ero cBOMCTBA. 2 OCH 3.4 OP 1
JIOI1 1,3,4
IMpaktnaeckoe 3austue 22. [IpuiloKeHUE TEOPUM BBIYETOB K BBIYHCICHHIO|2 OCH 3.4 OP 1
HEKOTOPBIX HHTETPAJIOB. HAOI 1,3,4
BeinonHeHne MEPOIPHUSATHIA B paMKax CaMOCTOSITEIILHON pabOoThI CTyICHTA: 7 4 OCH 3.4 OP 1
BeimonHeHne 1/13. HOIT 1,34
17 PII6  |JTexums 24. Ilpunoxkenus npeodpasosanus Jlamaca 2 OCH 3.4
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J0IT 1,34
Ipakruueckoe 3ausrue 23. [IpeodpazoBanue Jlamiaca u ero cBoicTBa OCH 3,4 3P 1
JOIT 1,3,4
Ipaktuueckoe 3amsitue 24. Pemenuwe Y u cucrem J[Y onepainoHHBIM 6 OCH 3,4
METOIOM. JIOIT 1,3,4
BrimonHeHIe MEpONPHATHIA B paMKaX CaMOCTOSITEIIBHON paboTHI CTyIeHTa: 7 4 OCH 34 OP 1
BeimonHeHue MJ13. JIOIT 1,3.4
18 Kongepenu-uemest 2 HK 15 OCH 3,4 OP 1
HOIT 1,3,4
KonrponbHas pabora TOKIT TK-3 10
Bcero no KOHTPOJILHOI TOUYKe (aTTecTanmum) 2 47
JK3aMeH 20
O01mii 00beM paGoThI MO TUCIMILTHHE 96 120 100
HNupopmanuonHoe obecneyeHue:
Ne (kom) | OcnoBnasi yuednasi auteparypa (OCH) Ne Ha3zBanmue snexrponnoro pecypca (9P) Anpec pecypca
(xom)

OCH 1 | ®uxrenronsi, I'. M. OCHOBBI MaTEMATHYECKOrO aHaM3a : y4eOHuK : B 2 yacTsax / . M. ®uxrenronsi. — 10-¢ OP 1 |Maremaruka 3.1 Tepexuna JL.U. https://stud.Ims.tpu.ru/cour
usj., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Yacts 2 — 2019. — 464 c. —Texkcr : anekTponnsiii // Jlans : se/view.php?id=633
9NeKTPOHHO-0nbmoTeuHas cuctema. — URL: https://e.lanbook.com/book/115730 (gaTa obpamenus:

13.04.2019). — Pexxum moctyna: u3 KoprnopatusHoii cetn TITY.

OCH 2 | bubwuxos, F0. H. Kypc 00bIkHOBEHHBIX Au( GepeHnnanbHbIX ypaBHeHHH | yueOHoe mocobue / FO.H. bubukos. —
2-e u3n., crep. — Cankr-IletepOypr : Jlanb, 2011. — 304 c. — Tekcr : anmeKTpoHHBI // JIaHb : 371€KTPOHHO-
oubimmoreunas cucrema. — URL: https://e.lanbook.com/reader/book/1542 (mata obpamenus: 11.03.2019). —
Pexxum moctyna: u3 koprnopatusHoi cetn TITY

OCH 3 | IIpusanos, 1. 1. BBenenue B Teoputo GyHKIMH KOMILIEKCHOTO nepeMeHHoro : y4eonuk / V. B. IIpockypskoB.
— 15-e m31., ctep. — Cankr-IlerepOypr: Jlans, 2009. — 432 c. — URL: https://e.lanbook.com/book/322 (mata
obpamenus: 11.03.2019). — Pexxum goctyna: u3 kopnopatusHoii cetu TITY.

OCH 4 | bepman, I'. H. C6opHHK 33124 IO KypCy MaTeMaTHUECKOro aHanu3a : yueOHoe mocobue / I'. H. bepman. — 6-¢

u3a., crep. — Cankr-TlerepOypr : Jlans, 2017. — 492 ¢. — ISBN 978-5-8114-0657-9. — TeKcCT : 31€KTPOHHBII
// Jlans : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/89934 (narta obpareHust:
11.03.2019). — Pesxxum mocTyma: U3 KoprnopariuBHoii cet TITY.




No (ko)

JlonoaHuTe bHAs yueOHas quTeparypa (JIOII)

JIOII 1

Beicias MaTtemaTrka B YIpa)KHEHHsIX U 3a1a4ax : yueOHoe mocodue / I1. E. [lanko, A. T
[onog, T. . Koxesnukosa, C. I1. [lanko. — 7-e u3za., uctp.. — MockBa: ACT Mup u
O6pazoBanue, 2016. — 816 c.: mi1.- TekcT: HeNOCPeICTBEHHBIH.

JIOI1 2

Beiciias MaTeMaTHKa JUIS TEXHUUECKHX YHUBEPCUTETOB. YueOHOe mocodue: B 5 4. U. 5.
Huddepennmansasie ypasuenus / B. H. 3anopoxnsrii, B. @. 3anemex, A. 10. Tpudonos,
A. B. Illamosanos ; HanmoHanbHBIM HcclienoBaTelbCKU TOMCKUN HOJUTEXHUYSCKUN
yuuepcurer (TITY), ®usuko-rexuuueckuit wuncturyr (OTU), Kadenpa Beicuieit
MaTeMaTuKu ¥ Mmatemarndeckoil ¢pusuku (BMM®) . — Tomck : Uza-Bo TIIY , 2014.-
URL.: http:/imwww.lib.tpu.ru/fulltext2/m/2015/m135.pdf (nata obpamenus: 13.04.2019). —
Pexxum ocryna: us koprnopatuBHOM cetu TIIY .- TekcT: 371eKTpOHHBIN.

JOIT 3

Tepexuna , JI. 1. Beiciias maremaruka. YueoHoe nocooue. Y. 4. luddepennpanbabie
ypaBHeHHs1. Psaapl. @yHKIMU KOMILIEKCHOTO iepeMenHoro. Onepanyonnsii merox / JI. 1.
Tepexuna, 1. . ®uxc . — Tomck : Jensraman M3n-Bo TI'Y , 2011. — 268 c.- Tekcer:
HEIOCPEACTBEHHBIN.

JOIT 4

Tepexuna , JI. 1 . COOpHUK MHAMBHYalIbHBIX 33aHHI TI0 BBICIIEH MaTeMaTHKe. Y 4eOHoe
nocobue. B 4 4. Y. 4/ JI. U. Tepexuna, 1. U. ®ukc ; HarmoHanbHbIil Hccien0BaTEIbCKUIA
Tomckuit monutexuuueckuit yausepcureT (TIIY), @uzuko-TexHn4eckuii HHCTUTYT
(®THN), Kadenpa Boiciieil MaTeMaTHKH U MaTeMaTuueckoit pusuku (BMM®) . — 2-¢
n3a.. — Tomck: U3n-so TITY , 2014. — URL :
http://www.lib.tpu.ru/fulltext2/m/2015/m143.pdf (nata obpamenus: 13.04.2019). —
Pexum nocryna: u3 kopnoparuBHoi cetu TIIY .- Tekcer: aneKTpOHHBII.




