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

e . CocraBJsiiolHe pe3yJIbTaTOB 0CBOCHHs (1€CKPHIITOPbI
0BpasoBaTEBHOI Kox W HANKAaTOPBI AOCTHIKEHUST KOMIeTeHIUiT KOMITeTeHIHH)
Ceme T HaunmenoBanue
(;gfﬁﬁzxr:; P EDNEE Hauvenosanue HaumenoBanue
] Kon unauxartopa MHAUKATOPA J0CTHKEHUSA Kon
npaktuka, [HA)
Buazieet onbITOM NPUMEHEHHUS
3aKOHOB €CTECTBEHHBIX HayK M
Cnocoben YK(¥)-1.1B1 MaTEMaTHYECKUX METOJIOB M MOJIEICH
OCYIICCTBIIATh IIOUCK, JUTSL PEILICHHS 33124 TEOPETHYESCKOrO 1
KPUTUYECKUHN aHATN3 U AHanu3upyeT 3a1auy, [PHUKJIAJHOTO XapakTepa
YK(VY)-1 CHHTE3 UH(OPMAIHH, N.YK(VY)-1.1 BBIIIETISIS ee 0a30BbIe Vmeer peruars 3a1aqu
NPUMEHATEH CUCTEMHBIH COCTaBJISIONINE YK(¥)-1.1¥1 TEOPETHYECKOTO M NPHKIIAIHOTO
TIOIXOJ JUTsl peIIeHUs Xapakrepa
IOCTABJICHHBIX 3324 3HaeT 3aKOHBI €CTECTBEHHBIX HAyK H
YK(V)-1.131 MaTeMaTH4eCKUe METObI
TEOPETHYECKOro Xapakrepa
Brajeer MaTeMaTH4ECKUM allapaTtoM
KOMIUIEKCHOT'O U ONIEPALIOHHOTO
HCUHCIICHNS, T (epeHITHaTbHBIMI
YPaBHCHHSMU H PsIIaMU JIs
MaremaTuka 3 3 .. | OIK(Y)-3.1B3 HPOBEICHHS TEOPETHUECKOIO
Crniocoben TPHMEHSTE [prmeHsieT MaTeMaTHIECKHI A —
COOTBETCTBYIOLINH 3 anmnapar MeCea10BaHms (DHINTECKIX. B XUMIHECKHX TPOTECCOR
(uznko-mMaTemaTuueckuit GbyHKIMH, TMHEWHOMN W ABIEHHH, & TAIOKE, I PETICHH
arnmapar, MeTo/Ibl aHajIu3a anre6psl, apo (:oeccm;nanwwz sanas
H MOJCITHPOBAHH, A bepenta,oro u Ymeer pewars O0OBIKHOBEHHBIE
OIIK(Y)-3 TEOPETHYECKOTO H N.0IK(Y)-3.1 HWHTETPaIbHOTO HCUUCIICHUS,
9KCTIEPUMEHTAIIEHOTO psioB, nuddepeHIHaIbHBIX AudepenmabuLe ypasHeHia X
HCCIIE/IOBAHMS TIPU YPaBHEHMH, TEOPHH OINK(Y)-3.1Y3 CHCTEMBI, TPHMEHATE anrapat
pemer (bYHKIME KOMITEKCHOTO TapMOHMYECKOTO U KOMIUICKCHOTO
poheCCHOHATBHBIX [IEPEMEHHOTO B HHXKEHEPHO 3:2;::32‘ TIPH PCUICHHH  CTAH/APTHEIX
3a1a4 IeSTeTbHOCTH
3HAaeT OCHOBHBIC OMNpEICNCHUS U
MOHATHST TeopHu I epeHIraIbHbIX
OTIK(Y)-3.133 YpaBHEHHH, pAm0B, dysKIIH
KOMILIEKCHOTO IEPEMEHHOT0 u
OMEPALIMOHHOTO HCUHCIICHHUSI

1. IMoka3aTeau M MeTOAbI OLICHUBAHUSA

Ilnanupyemble pe3yIbTaThl 00yYeHHs 110 JHCHHILINHE Kon nnaukaropa HaumenoBanue pasjiesa JuCUHILIHHBI MeTo/ibl OlleHHBAHUS
Kon HaumenoBanne JOCTH/KEHUSI (O1eHOYHBbIe MePONPHSTHSI)
KOHTPOJIHPYeMOoi
KOMIIeTeHIuU (I ee
4acTH)
PJI1 Buageer NYK(Y)-1.1, 1. OOBIKHOBEHHBIC Konrposnbnas pabora
nuddepeHnnanbHble ypaBHEHHs WJI3.




METOJIaMH PeIICHUs] OOBIKHOBEHHBIX AU (PepeHINATBHBIX
YpaBHEHHH 1-ro U BBICILIErO MOPAJKOB U CUCTEM
muddepeHnrnanbHEIX ypaBHEHHIH;

METOJaMH HCCIIEIOBaHMS CXOIWMOCTH PSIIOB, Pa3IOKCHUSA
GyHKIMA B CTENEHHBIE W TPUTOHOMETPUYECKHE  DSAIbI;
MeronamMu Iu(hepeHnnanIbHOT0 W HHTETPaIbHOTO NCUUCICHUS
GbyHKIMH KOMITJIEKCHOTO MIEPEMEHHOT0; OCHOBHBIMHU
MIPWIOKEHUSIMH TEOPUH BBIYETOB; METOJAMHU OIEPAIIMOHHOTO
WCUUCIICHUSI PEIICHUs] OOBIKHOBEHHBIX JH((hepeHIHaIbHBIX
YpaBHEHHUI ¥ MX CUCTEM

WLOIMK(Y)-3.1

MEPBOTO MOPsAKA
2. OGBIKHOBEHHBIC
muddepeHInanbHble YpaBHEHUS
BBICIIMX TTOPSJKOB U CUCTEMBI
OOBIKHOBEHHBIX
muddhepeHInanbHBIX ypaBHEHHH
3. YucoBele psaabl

4. OyHKIMOHATBHBIE PSJIBL.

5. Pane1 @ypoe

7. Panpl B KOMIUIEKCHOM 00JIaCTH.

8. Teopust BbIYETOB 1 €€
TIPUIIOKECHUS

9. IIpeobpazoBanue Jlammaca.
OnepanroHHBIA METO]] pEIICHHS
G hepeHInaNbHBIX ypaBHEHHH

TectupoBanue —
HE3aBUCUMBIN KOHTPOJIb
[HOKO

P12 Ymeer 1. OOBIKHOBEHHBIE Kontponpnas padora
nudepeHnranbHbe YpaBHEHNS nas.
ONpEe/eNATh THI, HAaXOOUTh OONIee W YacTHOE peIICHHe [IepBOTro MOPsIKa TecTupoBanue —
aubQepeHInaIbHbIX ~ ypaBHEHHH M CHCTEM  JIHHEHHBIX 2 OBBIKHOBECHHEIC HE3aBHCUMBIN KOHTPOJIb
i depeHInanbHbIX ypaBHEHHUH c MOCTOSSHHBIMU HOKO
KO3 HUIMEeHTaMH; WCCIeI0BaTh HA CXOANMOCTH YHCIOBBIC AMQEPCHIMATLHBIC yPABHCHI
PSIIBI, HAXOAWTH WHTEPBATBI CXOMMMOCTH CTETIEHHBIX PSIOB; BBICIIIAX TOPATIKOB 1 CHCTCMEI
pasnarath ¢yHkuuu B psag Teitmopa m @Dypbe; BBIIOIHATH YKL OOBIKHOBEHHBIX .
JEACTBUS C KOMIUIGKCHBIMH YHCIAaMH ©  (QYHKIHAME; | ™11 nudGepeHIHaNbHBIX yPABHCHHIT
nudpepeHIMpoBaTh U UHTErPUPOBATH YHKLHMH KOMIUIEKCHOTO | 11 OITK(Y)-3.1 3. Hucnosble psbl
NePEMEHHOro; pasnarath GyHKUWH B psj JlopaHa; IpUMEHATH 4. OyHKIMOHATBHBIC PSIBL.
TEOPUIO BBIYETOB JUISI HAXOXICHUS HHTETPAJIOB; HaXOJHTh 5. Pajsl @dyphbe
n300paKeHHe 10 OPUTHHAITY ¥ OPUTHHAI T10 U300PaKEHHIO; 7. Psizibl B KOMIUIEKCHOM 00J1aCTH.
pewrath 3amady Komm s nuddepeHIHaNbHEIX ypaBHEHUH | 8. Teopusi BHIYETOB U 8
CHCTEM C IOMOIIIBIO ONMEPAMOHHOTO HCYHCIICHUS TPHIOKEHHST
9. [IpeobpazoBanue Jlammaca.
OrnepaImoOHHBIN METOT PEIICHUS
JddepeHInanbHbIX ypaBHEHUH
P13 3Haer 1. OOBIKHOBEHHBIE KoHTposbHas paboTa
WYK(Y)-1.1, nuddepeHnranbHble ypaBHEHHs WJI3.
Ki1accupukaumo nudGepeHIHATbHBIX yPABHEHHH, OCHOBHBIC IIEPBOTO MOPsiAKA TecTupoBanue —
MeToabl pemenus nudepeHranbHbX ypasHernii nepsoro u | WM.ONK(Y)-3.1 HE3aBHCUMBIH KOHTPOJIb

BBICIINX TIOPSIKOB U CHCTEM An(PepeHIaIbHBIX yPaBHEHNH;
OCHOBHBIC TOHATHS TEOPHHM YHCIOBBIX W (YHKIHMOHAIBHBIX

2. OOBIKHOBEHHBIC
muddhepeHIuanbHbIe YpaBHEHUS

LIOKO




psanoB; psanel  Teitnopa, Maknopena, @ypwe; NOHATHA BBICIIIUX MTOPSIIKOB U CUCTEMBI
KOMIUIEKCHBIX 4YHCEll, OCHOBHBIX (YHKIUH KOMIIIEKCHOTO O0OBIKHOBEHHBIX

MEPEeMEHHOTO W WX CBOHMCTBA; nu(QEpeHIPOBaHUE U
HHTETPUPOBaHHEe (QYHKIUA  KOMIUIEKCHOTO — HEPEMEHHOIO;
noHATHs psma JlopaHa, OCOOBIX TOYEK, BEIYETOB; IOHATHE
npeobpa3oBanus Jlamiaca u ero OCHOBHBIC CBOHCTBA; OCHOBHEIE
TPUIIOKSHUS ONIEPallIOHHOTO HCYHCIICHUS

nuddepeHInanbHbIX ypaBHEHUH
3. YucoBele psaabl

4. OyHKIMOHAIBHBIE PSIIBL.

5. Pane1 @ypoe

7. Psibl B KOMIUIEKCHOM O0ONACTH.
8. Teopwust BEIUETOB U €€
MIPUIIOKEHUS

9. IIpeoOpazoranue Jlamnaca.
OnepanroHHBIA METO]| pEIICHHS
G hepeHInaNbHBIX ypaBHEHHH

2. IIxana oneHuBaHus

[lopsiox opraHu3any OLEHUBAHUS PE3YJbTATOB OOYUYEHHS] B YHUBEPCUTETE PErVIAMEHTUPYETCS OTIENIbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLICHUBaHUS pe3yabTaTOB 00ydyeHus: B TOMCKOM MOJIMTEXHUYECKOM yHHBepcuTeTe (Cructema olleHUBaHMs)» (B IEHCTBYIOIIEH peaaKlun).
Hcnonp3yercss OamibHO-pEeUTUHIOBasi CHCTEMa OLICHUBAHHUS pPe3yibTaToB oOydeHus. MtoroBas oneHka (TpagulMOHHAs W JUTEpHas) MO BHUAAM
yueOHoil nesrenbHOCTH (M3ydeHue nucuumnd, YHUPC, HUPC, kypcoBoe NpOEKTHpOBaHUE, MPAKTHKH) OIpenenseTcs CyMMOH OajuioB 1o
pe3ysibTaTaM TEKYILIEro KOHTPOJIS U IPOMEXYTOUYHOM aTrTecTaluy (MTOroBast peTHHroBas oleHka - MakcumyM 100 OamioB).

PacnpeﬂeneHHe OCHOBHBIX H AOIOJHHUTCIBHBIX 0anaoB 3a OLCHOYHBIC MCEPOIPHUATUA TCKYLIECITO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ arTeCcTanuu
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHr'HHaHOM AUCHUITIIMHBI.

PeKOMeHHyeMaﬂ mKajga ajisi OTACIBHBIX OLIEHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICTO KOHTPOJIA

% BBINOJHEHUS CooTBeTCTBHE
. OnpeeieHne OLEHKH
3a1aHUA TPAAUMLIMOHHOI OLleHKe
90%+100% «OTIIIHO» OTnugHOE TOHUMAaHKE TIPeIMEeTa, BCECTOPOHHUE 3HAHNUS, OTIIMYHBIE YMEHHUS U BJIaJICHHE OTBITOM NPAKTHIECKOHN e TeTbHOCTH,
HE0OXO0IMMBIE Pe3yabTaThl 00ydeHUs: CHOPMHUPOBAHBI, X KAYECTBO OIIEHEHO KOJUYECTBOM 0AJIOB, OJU3KIM K MAKCUMATBHOMY
70% - 89% «Xoporo» JlocTaTouHO MOJIHOE TOHUMaHUE MPEAMETa, XOPOIINe 3HAHUS, YMEHHS U OTIBIT PAKTHYECKOHN eATEeHbHOCTH, HEOOXOIUMBIE PE3YIIbTaThI
00y4eHus c(hopMHUPOBaHbBI, KAYECTBO HU OJHOTO U3 HUX HE OIICHEHO MHHUMAJbHBIM KOJHYECTBOM OaJJIOB




55% - 69% «Y IOBJ.» HpI/IeMHeMOC NOHUMAaHUC MpeaAMETa, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/IquKOﬁ JCATCIBbHOCTH, HeOGXOZ[I/IMLIe PE3YIbTAThI
06yqu1/1>1 C(bOpMPIpOBaHLI, Ka4€CTBO HEKOTOPBIX U3 HUX OLICHECHO MUHUMAJIbHBIM KOJIMYECTBOM 0ajoB

0% - 54% «Heynosin.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MUHUMAJIBHO JIOCTaTOYHBIM TPEOOBAaHUSIM

[kana asst OLIEHOYHBIX MEPONPHUSITHIA U (P HEPSHIIUPOBAHHOTO 3a4eTa / 3a4eTa

Crenenn
Hemraton | B | oo onene Onpercaenne onencn
00yueHHnst
90% + 100% | 90+ 100 «OTIUIHO» OTin4HOE MOHMMAaHKe NpeaMeTa, BCeCTOPOHHHE 3HaHUA, OTIIMYHbIE YMEHUS U BIIaJICHUE ONBITOM IPAaKTHUECKOH JesTeNbHOCTH,
HEOOXOAMMBIE PE3YNIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alioB, OJIM3KUM K MAaKCHMAJILHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO TOJTHOE IOHUMAHHUE NPEIMETa, XOPOIINE 3HAHUS, YMEHHS U OIIBIT IPAKTHUECKOH NESTENbHOCTH, HEOOXOJMMBbIE
pe3ynbTaThl 00y4eHHs COPMUPOBAHbI, KAUECTBO HU OJTHOTO M3 HUX HE OIIEHEHO MHHUMAaJIbHBIM KOJMYECTBOM 0ajlIOB
55% + 69% 55+69 «Y 0OBIL» [Tpuemnemoe MoHNMaHNE MIPEAMETA, YAOBICTBOPUTEIBHBIE 3HAHNS, YMEHHS U OIBIT IPAKTHIECKON IESITENbHOCTH, HEOOX0INMBIC
Ppe3ynbTaThl 00y4eHHs CPOPMHUPOBAHBI, KAYECTBO HEKOTOPHIX M3 HUX OIICHEHO MUHUMAIILHBIM KOJMYECTBOM OaIIIIOB
55% + 100% | 55+ 100 «3a4TeHo» PesynbraThl 00y4eHHUs] COOTBETCTBYIOT MUHMMAJIBHO JIOCTATOYHBIM TPEOOBaHHSIM
0% + 54% 0+54 «HeymoBi.»/ PesynbTarel 00yueHus: He COOTBETCTBYIOT MUHHUMAIILHO JIOCTATOYHBIM TPEOOBaHUAM
«He 3aureno»

3. IlepeyeHb THNOBBIX 3aJaHUIA

Ouenounsie IIpumepsb! THNOBBIX KOHTPOJILHBIX 321aHHI
MEPONPHATHS

1. Kontponbnas

pabota
BapuaHTt N2 1

KoHTponbHas pabota no Teme «AinddepeHumanbHble ypasHeHUa 1 —ro nopagKa»

1. OnpegenuTb TMN U HaUTK 06LMe peLleHUA AaHHbIX YPaBHEHUN:

1. (y+ylInx)dx— (x —xy)dy =0.




OueHovHble
MePONpPUSTHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

2
X X

3. (xy?2 =)o+ (x2y -=5)dy =0,
y y

2. HaijiTn yacTHbIe pelieHUs] yPABHEHUI:

4, xy’—y:xtg[%j, y@) =1.

5. eYdx=(2y—xe¥)dy, y(-1) =0.

KoHTponbHasa paboTa no teme «AudpdepeHumanbHble ypaBHEHUA BbiCLLIEro nopaaKa u cuctembl 1y»
) Onpeaenutb TMN U HaUTK 06 Me peLleHUA JAHHbIX YPAaBHEHWIA:
1) Y=y +Xx

X

4 ! e
2) y - 2y + y = 7 .
1) Pemurs 3anauy Komm:

1) yy'+(y)'=0. y)=Ly@®=1L

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

dx

—_— y,
3) d‘;'/t x(0) =1 y(0) = —1.

E:




OueHouHble
MePONpPUSTHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucjaoBble (l)VHKIII/IOHa.TILHBIe PHAbI

l. HccnenoBats Ha CXOAUMOCTD PSJIBL:

0 o0 2 © nl I
Ly 1 — 2.3 (n+1g | 3.Zn.(n+l).,
in+1-cos?na ma(n+2)°3" o (2n)!
& n-=1 (- 1) n
4 Z(Bn 2) Z
n=1 + n=1 n +5
. Haiitn nHTEpBAN CXOAMMOCTH PsIia, UCCIEA0BATH PsAJI HA KOHLAX MHTEpBaJIA:
0.1)"x?" 23" (n+3
y 3Oy $3 0
n=1 n n=1 (x+5)"

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

1) y=Inx, x=1. 2) y=x%.sinbx, X, =0
7 1

3y y=— ' xy=0, 4 y=—— xg=-L.

)y TR )y T o

Kontponbnas padora Ne3 no teme «@yHKIUHM KOMILIEKCHOI0 IIepeMEHHOI0)
BAPHUAHT Nel

V. a) HaiiTi Bce 3HAYCHMS KOPHS: 3-2. Pe3ynbrar BRIYMCIICHHUI IPEACTABUTH B ajreOpandeckoi Gpopme.

6) Ipencrasutsb B anre6pandeckoii gopme: (—1—i)*

V. a) Haiiti ko3 duuUKMEeHT pacTsHKeHUs U YToJl TOBOpOTa B Touke Zy =1—1 npu orobpakenun o = z?




OueHouHble
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

VI.

VII.

VI

1.

2.

3.

0) IIpoBepuTh QyHKIHIO HA AHATUTHYHOCTD: (M = (Z*)2 -Z.

Haittn ananutnaeckyro dynkumio f(z) =U +1V o ussectHoit neiictButensroil yactu u 3uavennio f(zp):
U(x,y)=x=3xy?% f(i)=-i
Beruucnauts uHTErpa: IZZ Imzdz, rpe L - OTPEe30K MpAMoii oT Touku Z; =0, 10 Toukn Z, =1— 2i.

L
re LZ|Z—2i| =1.

dz
Brruncnuts uHTETpAI: _[ 3
LZ

(z-2i)*"

Koumponsnasa paboma Ne3 no meme «Komnnexcuote paovi. Boruemoiy
BAPUAHT Nel
yA
(z-1)(z? +2z-3)
©  cos(in) s (z+i+1)"

Haiitu 1 moctpouts 0671aCTh CXOTUMOCTH PSIzA: z l,

nm1(z+i+1)" no(2n+i)(4+3i)"

Paznoxute GyHKIHIO f ( z ) = B psijt Jlopana ¢ nentpom B Z() = 1 B xombue | z-1 |> 4.

Brruncnuts CJICAYIOINE UHTCTPAJIbL:

20z exp(1/z)+1 g T cosaxdx
A) § yA 2 B) I 7 z O I 2
1-2-4 € +€ |2=2 oo XT+4X+5

KonTpoabHnas padora Ne3 no teme «OnepanoHHoe MCHUCIEHHUE.
BAPUAHT Nel




OueHouHble
MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1. Pemmts muddepennuansHoe ypapaenne X +3X = e , €cIH X(O) =0.
2. C nomompo hopMyisl J[roaMens HATH pelieHne YpaBHEHUS
x''=arctgt,
YJIOBJIETBOPSIIOIIEE HAYATBHBIM YCIOBHAM X(O) = X'(O) =0.
X'+4y +2x =4t +1;

3. Pemuts cucremy ypaBHEHHH 3., X(O) = y(O) =0.
y#x—yzit

U3.

IIpuMep BapuaHTa MHAMBUAYAIbHBIX 3aJaHUM.




OueHoYHbIe
MepPONpPHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JuddepeHiunantHele YPaBHEHWA W CHETEMBI

1. Haiirn ofuie peluesns ypaBHeHHI! NepBoro mopiajiKa

1
)y-¥o_-
z  sin(y/z)
2) y +ycosz = cosz.
3) ¥ +y=zJy.

—x d-.
n € (iy_l_ -.I)
ES costy
5) (32 4 62y”) dr + (Brly + 4y ) dy = 0.
6) 24y +dy—z)y' =L

= 0.

2. HaliTn yacTHEI® PelieHUd ¥ paBHEHII
1) V¥ + Lde =z ydy, y(1) =0
2 (z—y)de+{z+y)dy=10, (1) =1
3) zy — 2y =2t y(l)=10.
) v dey=(14+z)e™ o, y(0) = 1.
3. Haiirn peluenns ypassenuil BECILED0 NOPALKA
; (0) =0
lzlhu_f=.|2_1_ 2.|.l=r__r,- ?:Ir.. 1
) y'y' =y V=Y =1
3) g cos’x = 1. Ny +¢ =cose.
5) ¢+ - 1ioes 6) ' +2y' + oy
Wy cos’ ¢ yraTy=Ere T
Ty +2 +y =122 -10) e, &) o =3y = 2sindz — cos 3z

9) y" =4y 4+ 5y — 2y = (16— 122)e%. 10) 4™ + 3" + 29 =1 -2

)2y 4oy +y =10, 12) 2% 4" — 6y = 12Inz.

13) & + 2 + 51 = —8¢ ' sin24, r(0) =2, z(0) =6
14} & — 62 + 25z = Osindd — 24 cos 41, c(0) =2, &(0)= -2

4. HafiTn peienus NuHelHEX cHCTEM

. &= -8z + dy 9 ]i:=[iz+5y z(0) =10
) j =3z — dy )]y=—w+2y' y(0) =L

3) #=5r—2y 4)]i:=['}1'+4y+2!

DV iasy | g=-zc+10y—-1"




OueHounbie IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM
MepOoNnpHATHS

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1. UccnenoBaTh Ha CXOIUMOCTH 3HAKOIIOJIOKUTEIBHBIC pAIbL:

> (2n-1)? > 5 3
) Y~ 2) St
) El(5n2+1)-\/ﬁ ) nZ:llg 2n+7
(n') © (n—ljn 1
4 Rl
3) Z ) ngl . o
2. I/ICCJ'IC,Z[OBaTB Ha CXOAUMOCTD 3HAKOYCPCAYIOIIUCCA PAABI:
3n 2 & 5n +3n
1) Z( )= 2) Y ()" ————
n=1 7 +4
6" (n% -1 © 3
3) Z( 1)”% 4) Z(—l)”|n2”(1+—2j
n=1 n




OueHouHble
MePONpPUSTHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantu MHTEPBAJIBI CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) is“ 2t 2) 3 (=1)"n22 "y
n=1

n
n+1 n=1

4. Paznoxuts B psig Teitnopa no crenensm (X — Xg) yHxuuu:

1 —2X
1) y=————, Xg=-2 2) y=(1+x)e™", x3=0
)yx2+4x+7 ) y=(1+x) 0
arctgx® 3
3) y= = Xo =0, 4) y=In(x+2)" xp=1.
X

5. Hcnonb3ys pasyioxkeHHue MOJBIHTETPaIbHON (PYHKIIMUM B CTENEHHOW psiji, BBIYMCIUTH WHTErPabl C
ToyHOCTRIO HE MeHee 0,01:

18 1
1) [N1-x3dx 2) [sinx®dx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

1. lans! uncna Z; = —2«@-!— 2i, 2, =2-6l.

BrimonHuTh ACHCTBUS B anreOpandeckoi dhopme:

1) 3z +52,, 2) z;-1,, 3) 4,
22

2. JlaHbI 4ncia Zl=3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouTh ymClia HA KOMIUIEKCHOHN MIIOCKOCTH U TIEPEBECTH B TPUTOHOMETPUYECKYIO U MOKa3aTelbHyI0 (hopmy
3amucH. BBITIOJIHUTD yYKa3aHHBIE ACHCTBUS B TTOKA3aTeIbHON (hopMe, pe3yJbTaThl IPEACTABUTH B alireOpandecKon
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U B TIOKa3aTeIbHOU opMe.

1) ()% 2) 3y, 3 2B

Zy + 23
3. Mamstuncna zp = —1—1, 2z, =2+3i.

Bbruncnnth 3HaueHUs QyHKIIHIA:

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

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

C :
D|ﬂ=a§;, 2) | z|=Csin(arg z).

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

f(z)=(@+4i)e ™,  z5=1+i

6. BBIYMCITUTH HHTETPAIIBL:

1) L:! |z|=/3, Rez>0 !;
({)4_ { }

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

7. BeIMUCINTB, UCTIONIB3Ysl MHTETpalibHYI0 opmyy Koru:
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MEepONPHSITHS
1) |z|=0,5;

72 -7

| 5——=dz, 20e L:12) |z+1|=1;
22(z+1)2

(L) 3) |z|=2.

OnepanyMoHHbII METOI
1. Haiitu uzo6pakeHus cleayromux QyHKInun:

el _ ebt
1) f(t)=cos. 2 T =—
2. Haiitn opuruHaimsl GyHKIUN 110 33JaHHBIM U300PaKCHUSM:
1 p2
DFEP) =m0 FP)=—m—
(P+1)*(p+3) (p*+4)(p* +9)
3. Haiitu pemenue 3anaun Ko oneparmoHHbIM METOAOM:
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. Pemiuth ypaBHEHUS, UCNIOIB3Ys hopmyny roamerns:

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

5. Haiitu perenue cuctem onepanuoHHBIM METOIOM:

D X'=6x+2y x(0)=-1, 5 X'=4x-5y x(0) =3,
y'=2x+9y’ y(0)=0. y'=x+2y ' y(0)=-1.
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MepOonpHATHS
TectupoBanue — | Bonpocsr:
HE3aBHCHMBII 1. JlaHbl KOMITJIEKCHBIE YK CIIa
xouTpons LHHOKO z,=14+2iu z,=3i
(PT5 u PT6)

(SI[GCB Zl n 22 - KOMIIJICKCHO COIIPAKCHHBIC III/IC.]'IEl)

VY cTaHOBUTE COOTBETCTBHE
JICCTBUE HAJ YUCIIAMU:

1. 2z,+3z,

S
o1
A

pe3yJIbTaT AEUCTBUS HAJ YUCIaMU
3i—6

4i-3

2—5i

—6-3i

6+3i

abrwhE

2. Z[aHLI KOMIIJICKCHBIC YHCJia

iz
z,=2e"*

57

z,=7e °©
a) I'maBHOE 3HaYeHME apryMeHTa Ipou3BeeHus Z1 * Zo paBHO

z
0) [MaBHOE 3HAYCHHUE apryMEHTa OTHOIIEHHS —- PaBHO
ZZ
(OtBeThI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC

OyHKIUA
1. 2exp 1+i5—ﬂj
2.2exp|1+i—
p(1+i%]

3. 2exp|1-iZ
p 6]

4. 2exp 1+izj
3

3HaUYeHHE QYHKIINU

. e(1++/340)
e(i—+/3)
e(x/3-i-1)
e(3-i)

oA W e

4.

Haiiti K03(QUIMENT pacTsSKEHHs U yroJl HoBopoTa B Touke Zg = |

nipu otobpaxenun | (Z) = Z4 +Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaJAPATHBIX OKPYTJIATH A0

JCCATBIX.
3HadeHUs yriia moBOpOTa BBOAUTH B I'paaycax

Bsectu n1Ba 4n(
k =
a =

5.

BbIYMCINTE HHTErpA j (Rez+JImz)dz (L)-

(L) psiMast JINHUA,
, Tae

=0 z,=1+2i
COAMHAIOIIAA TOYKH u

Bsectu nBa un(
X =
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OTBeT Moy4YuTh B BUjIE KOMIUIEKCHOTO yrcna X + 1Y

JlpoOHbIe 3HAaUYEHUs BBOJUTH B BUIE HECOKPATUMON APOOH
4/9,-712

6.

Beruucnuth uHTerpal, ucnoiussys Gopmyny Komum

j( dz

2
z+2il=2 2+ 4

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

akrwpdpE

—l2
-
wl?2
-7l 2
-1/2

7

BeiGepute Bce hyHKIMH, KOTOPbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU A —

m O oW
QD
-
(@)
—t
«Q
~t

m
|
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Y cTaHOBHUTE COOTBETCTBUE OPUTMHAJIOB U 2 4 p
U300paKeHuit 1. F(p)= + >
p+3 p°+4
A f(t)=2e"" +4cos2t 5 8
_npdt e 2. F(p)= +—
B. f(t)=3e" +4sin 2t p+3 p°-4
c. f(t)=2e"% +4sh2t 5. F(p)= 4 4p
D. f(t)=4e™ —4ch2t ' p-3 p?-4
3 8
4, F(p)= +—
p-3 p°+4
9.
Beibepute yciIoBHO —cXOnsmMiics psAl, MCIONb3ys TPU3HAK © (_1)n+1'n2
JleiiOuua 1. -~
n=1 (3n+2)2
5 o) (_1)n+1 n
oo (N
0 (_ n-‘rl.
3 y U 0
n=1 3n+2
4 00 (_1)n+1
L1 3n+2

10.
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¥) = 1 f(x):lx——x2+1x3+
Pa3noxuth QyHKIUIO (1 N X)(X B 2) B psill 2 4
3 5
MakiopeHa. f(X)=_+_X+§X2+EX3+
11 3
(X)=—=+=X-=X+—X"+
2 4 8 6
11,
Nurepsain (1;3) sBasieTcst HHTEPBAIOM CXOAUMOCTH PSIOB o0 ]
1. Y.n(x-2)
n=1
0 X — 2 n
n=1 N
Z (x=3)"
n=1 N
e 0]
4. > (x+1)"
n=1

12.YcTaHoBUTE COOTBETCTBUE

byHKIUS CYILIECTBEHHO 0c00asi TOUKa

z

e

M=z
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z=0

z=-4i

13

1

Oynkmmo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zo = —i B CTEHEHHOH psijl

a,+a,(z+i)+a,(z+i) +a,(z+i)’ +...

Yxkakute Ko3(pPUIEHTHI pa3oKeHUS 8; 8y; dp; 83

(mpoOHBIE OTBETHI BBOAWTE OOBIKHOBEHHOH HECOKPATHMOH ApoOKI0 Oe3 Tpoderos, ecim ko3 dummeHT

MHHUMBIH, |— IIEPBBIi MHOKHUTEJD)

=
ar=
dz=

14.

16.Pemmts 3amavy Ko oneparuoHHbIM

METOAOM
OTBeT:

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

X(t) = g(e‘:é’t —1)— L

3

=3t

-€

15.
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Bribepute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

* 1

n:]_ n+2

%O: 1

n:l% Vn+2

X 1

2
n=1(N“+3)-vn+2
X 1

n=13n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI)I6paTI) YpaBHCHUA, JOITYCKAIOMIME IMOHMXKXCHHUE ITOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y) y'=p'y-p

1. 2
y"+1—(y‘)2 =0
-y
2. 2yy"-2yy'Iny=(y)’
3. y'+2y'+y=e
4. y"sin®x =sin2x
5. n
+25y=——
y y sin®5x
17. YacTtHOE peuieHue y * HEOJJHOPOJHOTO JIMHENHOTO 1 y*: ( AX + B) .eX -X2
YpaBHEHHU ) 2 *_ (AX—l— B)-ex X
y'"-3y'+2y =X-e 2% 2
UMeeT BUJL 3. y*=(Ax+B)-e“"-x
4, y*=Ax-e*
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Juddepennmrpona
HHBIN 3a4€ET

=

[Tpumeps! 3ananuii Ha qudd.3auer (IK3aMeH)

3aueTHblil (JK3aMeHAIHOHHBIN) Oumier 1

Cemectp 3
Crenennsle psbl. Teopema Abens.HaxoxaeHne nHTEpBaga CXOJUMOCTH CTEIIEHHOTO Psijia.
[IpeobpaszoBanue Jlamnaca. Opurunans! 1 n306pakeHusi. OCHOBHBIE CBOWCTBA ONEPAIIIOHHOTO METO/IA

Pemuts 3amauy Ko y'— Y _ x4 , y) =1
X
A+ x)y"+y'=0

Pemmts ypaBHEHHE

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

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

e} n
n 9
Onpeaenmb HHTCPBAJI CXOAUMOCTHU (1)yHKIII/IOHaJ'II>HOFO pdaaa Z (—1)

o 5T (x=2)"

Pasnoxuts B psn Jopana pyukimo (Z) = ( Z— 3)2 e R ——

Berunciauts In(—\/§ + i)2

Haiitn kosQduuuent pactskenus miockoctd Z = X+1y B touke Z, =2i —3 npu orobpaxeHnn
f(2) = (7i+2)In(22)

2z +3i

iz+4

Haittu yron nosopora miockoctu Z = X + iy B TOUKE Zy = 1 npu orobpakenun f(z) =
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9. H3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+1]21, 5x/6<argz<5z/4.

1Z

e
10. BoruncnuTh UHTErpa m —3dZ
Z+7)
|z+2|=1,5 (

11. Haiitu uzo0paxenue a1 GyHKIHU f(t)=t-ch3t-sin2t

TeopeTnyeckne BOIPOCHI JUI MOATOTOBKH K nudd.3auery (dK3aMeHy)

JAudpdepeHunaibHbie ypaBHEHUA U CHCTEMBbI

Kakue oObikHOBeHHBIE Iu(GepeHIHaNIbHbIE YPaBHEHHsSI IIE€PBOTO IOPSAKAa HA3bIBAIOTCS YPAaBHEHHSMHU C
pa3enEHHBIMU U ¢ pa3AeiomuMucs nepeMeHHbiMu? Kak onu pematorces?

Kakne oObikHOBeHHbIE A depeHIraIbHble YpaBHEHHsI NEpBOro MOpsAKa Ha3blBatoTCsl oxHoponHbiMu? Kak onHm
pemaroTcs?

Kakne oObikHOBeHHBIE nu(epeHInaNnbHbIe YpaBHEHUS [IEPBOTO TOPsIIKa HasbIBatoTcsl JuHEHHbIMU? [lepeunciure
METO/IbI PEeIICHHUS

Kak pemaercs ypasHenue bepuymnnu?

Kakne oObIKHOBEHHbIE TU(PepeHINANTbLHBIE YpaBHEHHS MEPBOTO TMOPSIKAa HAa3bIBAIOTCS YPAaBHEHUSMH B TOJHBIX
muddepennmanax? Kak onu permarorcs?

Yro takoe 3anavya Komu 1151 00bIKHOBEHHBIX An(epeHInaNbHbIX YpaBHEHUH BbICcIIUX mopsinkoB? Korna oHa nmeer
€IMHCTBEHHOE perieHue?

[epeuncnuTe OCHOBHBIE THITHI OOBIKHOBEHHBIX AM((epeHINaIbHbIX YPAaBHEHUH BBICIIUX MOPSIKOB, JTOIYCKAIOIIUX
MOHW)KEHUE MOPSIIKA.

[Haiite omnpenenenue nuHeiHoro auddepeHnuanbHble YpaBHEHHS N - TO mopsiaka. [lepednciinte OCHOBHBIE CBOHCTBa
YaCTHBIX PELICHUH OJIHOPOTHOTO YPaBHEHHSI.

ChopmynupyiiTe TEOpeMbl O BDOHCKHAHE.

ChopmynupyiiTe TeopeMy O CTPYKType OOIIero pemeHHss HEOAHOPOTHOro JMHEHHOro IuddepeHnnanibsHbe
ypaBHEHHUS

B 1em cocrout mertoy JlarpaHka OTHICKaHWSI YacCTHOTO PEIICHHs HEOJHOPOJHOTO JIMHEHHOTo au(depeHIuanbHbIe
ypaBHEHUs?

Cxema noctpoeHus GyHJaMEeHTaIbHON CUCTEMBI PEHIeHUH OJHOPOAHOTO JIMHEHHOTO MuddhepeHnranbHble YpaBHEHUS
C TMIOCTOSTHHBIMU KO3 UIIMEeHTaMU

[lepeuncanre METOABI OTHICKAHUS YACTHBIX PELICHWH HEOAHOPOIHOIO JTMHEHHOTro nudQepeHnnalbHbe YPaBHEHUS C
NOCTOSIHHBIMH KO3 puiimenTamu
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Haiite ompeneneHne HOPMATBbHOW CHCTEMBI OOBIKHOBEHHBIX AM(QepeHINaTbHBIX YPaBHEHHH N-TO MOPSAIKA.
Chopmymnmpyiite 3agaqy Kormmu mist Takoit CHCTEMBL.
WznoxknTe METOMBI WCKIIOUEHUS M XapaKTEPHCTUYECKOTO YpaBHEHHWS OTBICKAHWS OOIIETO pEeIIeHHS
CHCTEMBI INHEWHBIX OHOPOAHBIX YPABHEHHH C OCTOSHHBIMHU KO3 PHUINECHTAMH.

YucaoBble 1 PyHKIUOHANIbHbBIE Psiabl. Paabl Dypbe
ITonsiTre yrcnoBoro psina, ero cyMMbl. HeoOX0quMblii Mpu3HAK CXOAMMOCTH.
CBoiicTBa CXOAIIUXCS PAIOB.
CpaBHUTENBHBIN IPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHBIX PALOB. DTATOHHBIC PSIBL.
[Tpm3nHak /{'amambepa. [l KakuX BHIIOB YHUCIIOBBIX Ps0B OH 3 dexTuBen?
Papukansusiit npusHak Komm. J{71s KakuxX BUJOB YHCITIOBBIX PSIIOB OH MPUMEHAETCA?
WNurerpaneubiil npuznak Komu-Maknopena. B kakux ciiydasix ero ciaeayeT IpUMEHSTh?
[Tpm3Hak JleitOHMIIA CXOMUMOCTH 3HAKOUYEPEAYIOMUXC pAnoB. Kak MpoOBOAWTCS OIEHKAa CYMMBI M OCTaTKa TaKOTO
psana? [lorsiTre aOCOMOTHOM U YCIOBHOM CXOUMOCTH.
[MTonsiTHE QYHKIMOHATBFHOTO psiia U 00JacTh ero cXxoAnuMocTH. PaBHomepHast 1 abcomoTHast cxoauMocts? CBoiicTBa
PaBHOMEPHO 1 a0COIIIOTHO CXOISIIUXCS PSIOB.
[lonstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEEHHOro psaa. CrnocoObl HaX0XKICHUS HHTEPBAJIOB CXOIUMOCTH.
Paner Teiinopa n Makiopena i gaHHOW (yHKUMH. YCIIOBHUs pasnoxeHus: GyHkuuu B psin Teitnmopa. Cxema
noctpoeHus psaga Teinopa (MakiopeHa).
Psansr Makiiopena i HEKOTOPBIX 3JIEMEHTAPHBIX (YHKUWH, HHTEPBAJIBI UX CXOJUMOCTHU. MCIIonb30BaHNE TOTOBBIX
pasJIoKEeHUH ATl TIONYUYEHUs! pa3jiokeHusl B psii MakiopeHa Oosee ciiokHbIX (yHKuuil. [IprmeHeHue cTemnmeHHBIX
PSIOB B MPUOJIMKEHHBIX BBIYHCIICHUSX.
[Tonsitne TpuroHomerpuueckoro psga. Dopmynsl Dypbe a1 HaxoxaeHus KodhdunueHtoB psaa (QyHKIUS
nepuognveckas 1 3alaHHas Ha UHTEpBaJie [—n; TC] )

Teopema [lupuxie o0 ycioBusax pasnoxkeHus QyHKuuu B psig Oypee.
Dopmyinel Dypbe 11 HETHBIX U HEYETHBIX (DYHKINH.
Dopmyiel Dypbe 15t citydas pasziokeHus QyHKIMHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—| , |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (PYHKIHH.

KoMmuiexkcHble ynciaa u pyHkuuu. Teopusi BbIYETOB
TToHsITHE KOMIUIEKCHOT'O YHCJa, €r0 JeHCTBUTEIIFHON 1 MHUMOM YacTH.
AnreOpandeckas (opMa 3alMCH KOMIUIGKCHOTO 4rciia. Kakue KOMIUICKCHBIE 4YHCIIA HAa3bIBAIOTCS PAaBHBIMH,
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KOMIUIEKCHO - COTIPSKEHHBIMH?

Apudmernueckue IeHCTBUS HaJl KOMITIEKCHBIMU YACIAMH, 3aITUCAHHBIME B ajreOpandeckoit popme.
I'eomeTpruueckoe TmpencTaBieHWE KOMIUIEKCHOTO YHCAa, KOMIDIEKCHAas IUIOCKOCTh. MoOAyiab #  apryMeHT
KOMIUTIEKCHOTO YHCIIa.

TpuHOHOMETpHUYECKas: W IMOKa3aTenbHas opMa 3amicy KOMIUIEKCHBIX uucell. Ilepexon w3 oxHoi (opMBI 3amucu
KOMITJIEKCHOTO 4Hcia K APYrou.

Bo3Benenue B CTENEHb U U3BJICUYEHUE KOPHS U3 KOMIUIEKCHOTO yucia. @opmyiel Myaspa.

[TonsiTre hyHKINMHI KOMIDIEKCHOTO TiepeMeHHOTO0. [Ipenen u HenpepsIBHOCTD (hYYHKITHHL.

IlokazatenpHas, morapudmMudeckas, TPUTOHOMETPUYECKHE, THUIEpOOTMYEecKre W OOpaTHble TPUTOHOMETPHUIECKHE
(YHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddepernnpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y ciosust Komm-Pumana.

ConpspKkeHHBIE TApMOHUYECKHE ()yHKITHH.

[onsiTre aHanUTHYECKOW PYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO B 00acTi. HeoOxomumble U TOCTaTOYHBIC YCIOBUS
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOYJISl U apIyMEHTa MPOU3BOTHON (QYHKIIMH KOMILIEKCHOTO TIEPEMEHHOTO.

[MonsiTrie MHTErpana oT QyHKIHK KOMIUIEKCHOTO TIEPEMEHHOTO U €r0 OCHOBHBIE CBOWCTBA. BhIUNCIIeHNE HHTETPAaJIoB.
Wnrerpanshas teopema Ko, MaTerpansaas popmyna Komm u ee crnenctsust.

YucioBele 1 (b}IHKHI/IOHaIIBHLIe PAabI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennbie pssl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxeHun aHaIMTHIECKON QyHKkinu B psin Tetinopa.
Psner Jlopana, onpenenenue. Teopema Jlopana o pa3iiokeHHH aHATUTHYECKON (QYHKIMH B Kojiblie B psij. [loHsTHe
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0ble TOYKH U uX Kinaccuukanus. Berder QyHKINN B H30IUPOBAHHON 0C000M Touke. DOpMYITBI AT BRIYUCICHHS
BEIYETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpumeHeHne BRIYETOB K BEIYUCIICHUIO OTIPEIeIEHHBIX HHTETPAJIoB

OnepanuoHHbI MeTO
Jatite ompenencuue npeoOpaszoBanusa Jlamaca. Kakas GyHKIIHS MOXET CIyXHUTh OpurdHaioM? UTo Ha3pIBaeTCS
nzobpaxenneM Qynkimu 1o Jlammaccy?
3anumuTe TabaMily n300pakeHnH HanboJiee YacTo UCIIOIb3YEeMbIX 3JIEMEHTapHBIX (DYHKLUH.
CdhopmynupyiiTe 1 3amUIINTEe CBOMCTBO JHHEHHOCTH. Kak OHO HCIONB3yeTcsl sl HaXOXKICHHS H300paKeHUs 110
OpUTHHATY U Ha000pOT?
Chopmynupyiite u 3anuimte cBoiictBa nuddepeHMpoBanus n300paxeHus U opuruHaga. Kak oHU HCIONB3YIOTCS
JUTSL HAXO0XKICHUST M300payKEHHsI [10 OPUTHUHAITY U HAa000pOoT?
ChopmynupyiiTe W 3alUIINTEe CBOWCTBA MHTETPHPOBAHUS M300paxkeHHs M opurnHaia. Kak oHM HCIIONB3YIOTCS A
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MepOonpHATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

HAXO0KJIEHUS H300pKEHUS 110 OPUTHHAITY © HA000pOT?

CdhopmynupyiiTe W 3amulIMTe CBOWCTBA 3ama3[bpIBaHUS W cMelleHHs. Kak OHHM WCIONB3YIOTCS ISl HaXOXKICHHUS
M300pakeHUs IO OPUTHHAITY H Ha000poT?

[Haiite monsitue cBeptku ¢yHkuuit. Kak 3amuceiBaercst nzodpaxkenue cepTku? Kak MOXHO HCIONB30BaTh GOpMyITy
CBEPTKH JIsI. HAXOXKICHUs N300payKeHHUsI TI0 OPUTHHAITY U Ha000poT?

Uznoxure cxeMy HaxOXJEHHWS YAaCTHOTO PEIICHUS JIMHEHHBIX auddepeHIranbHbIX ypaBHEHHH OIEepallMOHHBIM
METOJIOM.

Wznoxure cXeMy HaXOXKACGHUS YACTHOTO pEIICHUS CHUCTEM JIMHEWHBIX Ju(QepeHInaIbHbIX ypaBHECHUHA
OTEPAMOHHBIM METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonstue dynkunit Xasucaiina (1 -gpynkuus) u Aupaka (6 -pyHKIHS).

4. MeToanuecKkue YKa3aHu4 110 nmpoueaype ounCcHuBaHusd

OueHoYHbIe MEPONPHATHS

IIpoueaypa npoBeaeHusi OLIEHOYHOT0 MePONPHATHS M HEOOXOAMMbIe METOIMYECKHE YKA3aHUS

1.

KonTponbnas padora

B cemecTpe CTyneHTBI BBINOJHSAIOT 5 KOHTPOJBHBIX pabOT, COAEpIKaHWE KOTOPBIX OXBATHIBAET BCE pa3fellbl
quctuIuinHbel. - Kaxkmomy CTynmeHTy BbIaeTcst cBOM BapuaHT. KOHTponbHBIE pPaOOTHI TPOBOMSTCS B HYaChHl
MPAKTUYECKUX 3aHATHUH. 32 KOKAYI0 KOHTPOJbHYIO pa0OTy MaKCHUMAJbHBIN Oalljl OMpEAeseTCsl B COOTBETCTBUE C
PEUTUHI-IIJIAHOM TUCLUILIIUHBL.

Kputepun onenku 3axanus:

Baniel 32 KOHTPOJIBHYIO PaOOTY MOJIyYarOTCS YMHOKEHHEM MaKCHMaJIbHOTO Oaia, IpeayCMOTPEHHOTO 32 Hee B
COOTBETCTBHE C PEUTHHI - IUIAHOM, Ha JIOJII0 BEPHO BBIIIOJHEHHBIX 3aJaHHH.

nas3

B cemecTpe cTymenTsI BRITONHSIOT 5 WM /13 Mo BceM pazpenaM mporpaMmbl JUCITUTUIMHEL. Y KaKIOTO CTYJCHTa B
rpymie cBoit Bapuant M/[3, Homep BapraHTa COOTBETCTBYET HMOPSAIKOBOMY HOMEPY CTY/ICHTA B CITUCOYHOM COCTABE
CPYIIIIBL.

N/I3 pa3menieHs! B 2JIEKTPOHHOM KypCe TI0 TUCITUTUIHHE.

Perenue kaxaoro 3ajanus J0/DKHO ObITh ITOIPOOHBIM, C BKIIIOUCHHEM MTPOMEKYTOUHBIX PAaCU€TOB, PACCYKIACHHMIA,
MOSICHEHHIA, C YKa3aHUEM UCIIOJIb30BAaHHBIX METOI0B U (popMyJ1. 3aJIaHUE BHICBUIAETCS OTACIBHBIM (pailiioM,
ykasbiBaetcst OO, rpynna.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIM BBIIIOJIHEHO O0JIee TOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAIlaeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJKET y4eCTh UCIPABIICHUSI ¥ JOOABUTH OAJIITBHI K MTPEIBITYIITIM

TecTupoBanue — HE3aBUCHMBIN
koHTpoibs LTOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBanus (PT5 m PT6) Bo Bpems koH]epeHL-HeIenu B
cepeivHE M KOHIIE TEKYIIEro CeMeCTpa COINIacHO pacmucaHuio. PybOexnoe tectupoBanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBaHus — 90 MuHYT 6e3 mepepbiBa. OTCUET
BpEMEHH HAuWHAETCs ¢ MOMEHTa Bxoja cTyaeHTa B TecT. MHCTpyKTax, NpEIIECTBYIOIIUN TECTHPOBAHMIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHKE TecTa J0 UCTCUCHUA OTBCILéHHOFO BPEMCHU.
PT nameneHo Ha HE3aBHCHMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHHI M BIaJE€HWH, MOMYYCHHBIX CTYJACHTAMHU 3a
OIIpPECIICHHBIN IPOMEXKYTOK 00yUYEHHUSI.

Kaxxnpiii BapuaHT OusieTa MOACITUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasfeliaM XUMHH U cofepkuT 20 3amaHuil.
CTyHeHTBI BHOCAT OTBC€TbI B KOMIIBIOTCP, HO BCC PCHICHUA W IMOACHCHUA HNPOBOIAT Ha 6YMaF€. ITo oxoHYyanuu
TECTHPOBAHMsI IIPENOJaBaTeIi0 BbAAETCS MaTpUlla OTBETOB W CYMMapHbIH pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJUTCA HA KOHCYJIbTAllU.

KpuTtepun oieHKH 0JHOTO 3a1aHUSI:

® 33 KaX/0€ NPAaBUIBHO BHINOJHEHHOE 33aHNE BBICTABIAETCS | TeCTOBBIN Oai;

® 33 HETPaBWJIBHO BBHINOJIHEHHOE MJIM HEBBINOJIHEHHOE 3a/1aHKe BeicTaBisieTcs () 6aos;

e JUIA 33JaHUl ¢ BBIOOPOM HECKOJBKMX MPaBUIIBHBIX OTBETOB, 3a/IaHMH Ha COOTBETCTBHE M YCTAHOBJICHHE
[OCJIEI0BATEIbHOCTH MPEAYCMOTPEHO YaCTHYHOE OLICHUBAHHUE.

MaxkcuManbHbI CyMMapHbIi TecToBbIN Oamn 3a kaxmoe PT cocrasiser 15 6amos.

3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAKOMHTCS C JEMOHCTPAlMOHHBIM BapHaHTOM OuWiieTa, KOTOPBIH
pacmonaraeTcss Ha caidte http:/exam.tpu.ru B pazzmene «MeponpHsTUsS», U MOXKET OBbITH BBIIOJHEH KayKAbIM
CTY/ICHTOM HEOTPaHWYEHHOE YHCIIO Pas.

Hna cmydenmos, ne npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi NO YEANCUMENbHOU HpUdUHe,
npeodyCMompera 803MONCHOCHb MECMUPOBAHUSL 8 Pe3ePEHbLIL OeHb, KOMOPBII HAZHAYAEMCA CPpA3y NOCie KOHGepeHy-
Heoenu.

Ilpu pesynomame pybescnoco mecmupoganus 6 64108 u menee, 0OYUArOUUMC NPEOOCMABIAEMC 8 Nepuoo
meKyujeti npoOMeHCYmMoUHOU AMmmeCmayuu 803MONCHOCIb noemopHo npotimu PT 6 pezepenbiii Oenv, co2nacosanHulil



http://exam.tpu.ru/

OueHoYHbIe MeEponpUus TS Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U HeOﬁXO}Jl/lele METOAHYECCKHE YKAa3aHUA

¢ bropo pacnucanuii TI1Y.

JuddepenunupoBannbiii 3auetr | AuddepeHunpoBaHHbIi 3a4eT OCYIIECTBISAETCS B COOTBETCTBUH ¢ [losi0keHreM 0 MpOBeIeHNN TEKYLIEro
KOHTpPOJISI U MPpOMEKyTOUHOU arrectauuu TITY (kak opraHn3zoBaHHast MpoIeaypa HE MPOBOIUTCS).
WToroBslii 6at onpeneisieTcs CyMMUpPOBaHUEM 0ajlioB 3a BCE OLIEHOYHbIE MEPOTIPUSTHUS TEKYILIETO
cemMecTpa.




