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1. Poab aucnuniauHbl «MatemaTnka 3» B GOPMHUPOBAHMM KOMIIETCHIMI BBITYCKHUKA:

OnemeHT Cewmectp Cocrasasiomue pe3yibTATOB OCBOCHHUS (IeCKPUNITOPbI KOMIIETEHIMH)
00pa3oBaTeNbH Kon
Oif MporpamMMel KOMIIETeHITHH HaumenoBanue
(aucnpmmHa, KOMITeTEeHIINH Kox Haumenosanue
IPAKTHKa,
T'A)
Brnanmeer onmbITOM NPHUMEHECHHUS 3aKOHOB €CTECTBEHHBIX HAYK M
YK(V)-1.B1 MaTeMaTHYECKUX METOJIOB U MOJEIIEH JUIsl peleHus 3a1a4
TEOPETUUECKOI0 M MPUKJIAJHOTO XapaKTepa
CriocobeH OCYIIECTBIST
}i YK(VY)-1.Y¥1 YMeeT pemaTh 3a1a4l TEOPETHUECKOTO U MPUKIIAIHOTO XapaKTepa
MOUCK, KPUTHYCCKUN aHATIH3 W
CHHTE3 nHpOpMAIMU
YK(y)_ 1 (bvp 1y,
MPUMCHSATh CUCTEMHBIN MMOIXO0.
Ul peIIeHHs IOCTaBICHHBIX
3a1a4 VK(Y)-1.31 3HaeT 3aKOHBI €CTECTBCHHBIX HAYK U MATEMAaTHYCCKUAE METOIbI
3 ’ TEOPETUUECKOT0 XapakTepa
MaremaTuka 3
OIIK(Y)-4.B3
Brnaneer MaTeMaTHYECKUM amlIiapaToOM KOMIUIEKCHOTO U ONIEPAIIHOHHOTO
WCYUCIICHHS, TUPPepeHITUATLHBIMA YPABHCHUSAMU U PAIaMU JUIS
MPOBEICHHS TCOPETHICCKOTO UCCIICIOBAHMS U MOICINPOBAHNUS
(I)H3PILIBCKI/IX U XUMHUYCCKHX NPOLUECCOB U ﬂBJ’leHHﬁ, a TaKXeE, I PCIICHUA
Crioco6eH 0CyIeCTBIATH poecCHOHANBHBIX 3a4ad
PO eCCHOHATBHYIO
JIESITEIEHOCTD, IPUMEHSIS OIIK(Y)-4.Y3
OIIK(Y)-4 METO/bl MOJICTUPOBAHUS (¥)-4.
MaTeMaTHYECKOTO aHAJIH3a, YMeer pemars 00bIKHOBEHHBIE TH(D(epeHIINANbEHBIC YPaBHEHUS H UX
€CTECTBEHHOHAYYHBIE H CHUCTEMBI, TPUMEHSATH aIapaTr rApMOHUYECKOTO U KOMILICKCHOTO aHaJH3a
o0IIenHKEeHEPHBIE 3HAHUS MIPU PEIICHUH CTaHIAPTHBIX 33124
OIIK(Y)-4.33 3HaeT OCHOBHEIE OIPEEIICHUS U TIOHITHS TeOpHH AU PepeHINATBHBIX

YpaBHEHUH, PSIIOB, PYHKIIMHA KOMIUIEKCHOTO MIEPEMEHHOTO 1
ONEepaMOHHOTO UCUYUCIICHUS

2. IMToka3zaTe,y U MeTOALI OLICHUBAHUS




IlnanupyeMsle pe3yJbTATHI 00yUeHHs 10 NHCHUILIHHE

Koa nocrtu:kenust

HaumeHoBaHuUe pa3jena JUCHUIIITHHBI

MeToabl o1leHUBAHUS

Kon HaumenoBanue KOHTPOJIHPYeMOi (oLeHOYHBIE MEPONPHUATHS)
KOMIIETEHIIUH
(1M ee yacTH)
P 1 | Tloms3oBathest MeTOAaMHU PEIICHHS OOBIKHOBEHHBIX 1. O6bikHOBeHHBIE AU depeHInaIbHbIe KoHTtposnbHas padota
iﬁﬁ%ﬁpﬁggﬁfﬁﬁﬁ,ﬁfyﬁ;ﬁfﬁI{Z?fﬁ;;’;f PAIKOB 1 ypaBHEHHS IIEPBOTO HOPSIKA UJ3.
’ y 2. O6bikHOBEeHHBIC qU(DepeHIInaTbHBIE TectupoBanue —
HCCIIEOBAHUS CXOANMOCTH PSAIOB, pa3iIoXKeHNs GyHKINH B .
CTETIEHHBIE M TPUrOHOMETPHUECKHUE PSIHI; METOTAMH YpaBHEHHUS BBICHIUX MOPSIIKOB U CUCTEMBI HE3aBHCUMBIH
nuddepeHIMaNbHOT0 U MHTETPaTbHOTO MCUHCIICHHUS OOBIKHOBEHHBIX JTH(HepeHITHATBHBIX koHTpoJb [JOKO
(GYHKIHH KOMIDIEKCHOTO ITEPEMEHHOT0; OCHOBHBIMU YK(¥)-1 ypaBHEHHI JuddepeHpoBaHHbI
MPUIIOKCHUAMU TCOPUHN BBIYETOB; METOAAMM OIICPAITUOHHOTO OTIK(Y)-No 3 qI/ICHOBBIe pﬂﬂbl I‘/'I 3a4eT
HUCYUCJICHUA PCIICHU OOBIKHOBEHHBIX Z[I/I(b(i)epeHHI/IaHI)HBIX 4 q) HKIMOHAIBHbIE DSIIBI
YPABHCHHii 1 HX CHCTEM B COOTBETCTBHH C + DY HE A
®roC BO 5. Psaae1 dypee
7. Pspl B KOMIUIEKCHOM 00acTu
8. Teopus BBIUETOB U €€ MPUIOKECHUS
9.I1peobpa3zoBanue Jlamnaca.
OrnepaliMOHHBIN METO PEIICHUS
i depeHnnanbHbIX YpaBHEHUH
P12 | Onpenensts i, HAaXOAUTh OOLIEE M YAaCTHOE PELICHHE 1. O6bIkHOBEHHBIE MU DepeHIInaNbHbIC KonTtpomnsHas padora
HH(i)(I)CpeHLII/IaIH)HBIX ypaBHeHI/Iﬁ MU CHUCTEM JIMHEHHBIX ypaBHeHI/ISI HepBoro HOpﬂHKa I/Iﬂg
nnQdepeHIManbHbIX  ypaBHCHMH ¢ [OCTOAHHBIMU 2. O6bIKHOBEHHBIE TU((epeHInaTbHbIE TectupoBanue —
KOO QUIMEHTaMH; HCCIIENI0BATE HA CXOJUMOCTD HHCIIOBbIC YPaBHEHUS BBICIIUX MOPSAIKOB U CUCTEMBI HE3aBUCUMBIN
pAAbl; HAXOAUTHb UHTCPBAJIBI CXOAUMOCTH CTCIICHHBIX PAOOB, 06I)IKHOBeHHI)IX JII/I(l)(bepeHHI/IaJ'IBHBIX KOHTpOJ-H) HOKO
pasznarate Qynkuuu B psn Teiinopa u ®@ypbe; BBINOIHATD | yi(V)-1 ypaBHEHHi JluddepeHnnpoBaHHbI
. < : 9
JACUCTBUA C KOMIUICKCHBIMHM 4YHUCIIaMU U q)yH TTUAMUA, OHK(y)_NQ 3 . LII/ICJ'IOBI)Ie pﬂlII)I 1 3ager
nmuddepeHpoBath U HWHTETPHUPOBaTh byHKIMN 4. OYRKIHOHATBHBIE PATHI
KOMIIJICKCHOI'O MNEPEMEHHOI0, pasjaraTrb Q)yHKHI/II/I B PSAX | B COOTBETCTBHU C
©®IOC BO 5. Panbr @ypee

Jlopana; TPUMEHATH TEOPHIO BBIUETOB ISl HAXOXKACHHA
WHTETpajoB; HAXOIUTh W300paXEHHE 0 OpUTHHATY U
OpHUTHHAI 10 H300paXKeHNIO;

7. Psinpl B KOMIUIEKCHOM 00J1acTH

8. Teopus BBIYETOB U €€ MPUIIOKECHUS
9.Ilpeo6pazoBanue Jlamnaca.
OmnepanoHHBII METO]T peIIeHUS
mddepeHIranbHbIX YpaBHEHUH




P3| pewars 3agauy Ko mis auddepeHunanbHbX ypaBHEHHI 1 1. O6bIkHOBEHHBIC TU((EpeHIIHATHHBIC KonTposbHast pabota

CHUCTEM C TIOMOIIBIO ONIEPATMOHHOTO HCYHUCIICHUA ypaBHeHI/Iﬂ HepBorO l'IOp}II[Ka I/IHB
2. O6bIkHOBEHHBIE MU hepeHnnanbHbIe TectupoBanue —
ypaBHEHUsI BBICIIUX HOPSIIKOB U CUCTEMBbI HE3aBUCUMBII
OOBIKHOBEHHBIX U DepeHInaTbHBIX koHTpousb [JOKO
YK®)-1 ypaBHEHHUI JuddepeHImpoBaHHBI
OTTK(Y)-Ne 3. YucnoBble psaabl 1 3a4eT
4. OyHKIIMOHAJIBHBIE PSIIbI
B COOTBCTCTBHHU C
®rOC BO 5. Pf[I[BI q)ypbe

7. Psapl B KOMIUIEKCHOM 001acTu

8. Teopus BBIYETOB U €€ MPUIIOKECHUS
9.Ilpeo6pazoBanue Jlamnaca.
OmnepanoHHbBII METO| peIIeHUS
JuddepeHIaIbHbIX ypaBHEHUN

3. IlIkaJja oueHUBAHUSA

Ilopsimox opraHu3aluy OLEHUBAHUS PE3YJIbTaTOB OOYyYEHUS B YHHUBEPCUTETE PETIAMEHTHPYETCS OTACIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«Cucrtema olleHUBaHUS pe3ysbTaToB oOyueHus: B ToMckoM mojuTexHuueckoMm yHuBepcutere (CrucreMa olleHHBaHUA)» (B AEHCTBYIOLIEH peaKiun).
Hcnonp3yercss OambHO-PEUTHHIOBas CHUCTEMa OIICHHWBAaHUS pe3ysbTaToB oOyueHus. MToroBas oneHka (TpaJULMOHHAs W JIUTEpHAs) MO BUAAM
yueOHoOU gnestensbHOCTH (m3ydenne nucummuinH, YWPC, HUPC, xypcoBoe mNpoekTHpoBaHUE, MPAKTUKH) OMPEAENseTCS CYMMOW OayioB TIO
pe3yJibTaTaM TEKYIIEero KOHTPOJIS ¥ IPOMEKYTOUHON aTTecTalluy (UTOroBast peMTHHIoBast orieHka - MakcumyM 100 GanioB).

Pacnpe,ueneHI/Ie OCHOBHBIX W AOIIOJTHUTCIBHBIX Oa/oB 3a OLNCHOYHBIC MCPOIPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ aTTeCTaluun
YCTaHAaBJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHUITIIINHBI.

PGKOMGHIIyeMaSI mKajaa a4 OTACIbHBIX OLICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOT'O M TCKYHICTO KOHTPOJIA

% BBINOJIHEHUS CooTBeTcTBHE
OmnpeneieHne OEHKH

3aJaHusA Tpa}II/IIII/IOHHOﬁ OIICHKE
90%+100% «OTIHYIHOY OTIMYHOE TOHUMAaHHUE npeamMeTa, BCCCTOPOHHUEC 3HAHWA, OTJIMYHBIC YMCHHSA U BJIAACHUC ONIBITOM HpaKTI/I‘{eCKOﬁ JACATCIBbHOCTH,
HCO6XOZ[I/IMI)I€ PC3YyJIbTAThI 06y‘lGHI/IH C(I)OpMI/IpOBaHBI, X Ka4YC€CTBO OIICHCHO KOJIHMYCCTBOM 6a.]'IJ'IOB, OJIH3KUM K MaKCUMAJIbHOMY
70% - 89% «XOpOHIO» I[OCTaTO‘IHO IMOJIHOC MOHMMAaHUEC MPCAMCTA, XOPOIINE 3HAHUA, YMCHUSA U OIBIT HpaKTH'-IeCKOfI JACATCIBbHOCTH, HGOGXOI[I/IMLIG PpEe3yJIbTaThl

o6yquI/m C(l)OpMPIpOBaHLI, Ka4yCCTBO HU OJJHOT'O U3 HUX HC OLICHCHO MHUHUMAJIbHBIM KOJIHYCCTBOM OayoB




55% - 69% «YIOBIL.» [Ipuemiemoe MOHNMaHNE IPEAMETA, YAOBICTBOPUTEIHHBIC 3HAHMUS, YMEHHUS U OMBIT MIPAKTHYECKON IEATEIFHOCTH, HEOOXOIUMBIE pe3yIbTaThl
00yueHus chopMHPOBaHbI, Ka4eCTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHUMAaJIbHBIM KOJMYECTBOM 0ajlioB

0% - 54% «HeymoBim.» PesynbraTsl 00y4eHHsI HE COOTBETCTBYIOT MUHHMAIBHO TOCTATOYHBIM TPEOOBAHISIM

[IIkana a1 OIIEHOYHBIX MEPONIPUATHI U U HEepPSHIIMPOBAHHOTO 3a4eTa / 3aueTa

Crenenn
a
chopmMupoBaHHOCTH Bamn COOTBETCTBl/le Onpenenenue onexicn
pe3yJibTaToB TPaAULHOHHOI OlleHKe
00yuyeHust
90% + 100% | 90+ 100 «OTayHO» OTnu4HOE TOHNMaHHE TIpeAMeTa, BCECTOPOHHHE 3HAHUS, OTIIMYHBIE YMEHHUS U BIIQJCHUE ONBITOM IIPAaKTHUECKOH AEITEIbHOCTH,
HE00XOANMBIE Pe3yNbTaThl 00y4eHus: copMUPOBAHBI, HX KAYECTBO OIEHEHO KOJIMYECTBOM 0aJIOB, OIM3KIM K MAaKCHMAIEHOMY
70% + 89% 70 + 89 «Xopomo» JlocTaTo4HO MOJIHOE TIOHMMAHUE MIPEAMETa, XOPOIIUE 3HAHNS, YMEHHS U OIIBIT IIPAKTUIECKON IEsTENbHOCTH, HEOOXOJUMBbIE
pe3ynbTaThl 00y4eHus ChOPMUPOBAHBI, KAYECTBO HU OHOTO M3 HUX HE OLIEHEHO MUHMMAJIbHBIM KOJIMYECTBOM 0aslioB
55% + 69% 55+69 «Y 10BIL.» [Tpuemnemoe NoHMMaHKE NPEMETa, YAOBIETBOPUTEIbHbIC 3HAHUS, YMEHHUS U OIBIT IPAKTHUECKOH NeITeIbHOCTH, HEOOX0AUMbIe
pe3ysbTaThl 00y4eHus ChOPMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLEHEHO MUHHUMAIEHBIM KOJINYECTBOM 0aJlJIOB
55% +100% | 55+ 100 «3auTeHo» Pe3ynbraTsl 00y4eHHs] COOTBETCTBYIOT MHHHUMAJIBHO JIOCTATOUYHBIM TPEOOBaHUSIM
0% + 54% 0+54 «Heymori.»/ PesynbraThl 00y4eHHs HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHMSIM
«He 3aureHo»

4. TlepeyeHb TUMOBBIX 3aIaHUI

OueHovnblie IIpuMepbI THIOBBIX KOHTPOJILHBIX 3aJaHH

MepOoNnpHSITUS
1. KoHTponbHas
pabota

Bapuant Ne 1
KonTposbHas padorta no teme «uddepennuanbable ypaBHeHus 1 —ro nopsjaka»
1. OmnpeaenuTs THN U HAWTH 001Me pelIeHNs] JAHHBIX YPABHEHUIA:
1. (y+ylnx)dx— (x—xy)dy =0.

2X _2x2
V=

!

2. ¥+

1+x 1+x




OueHoYHbIe
MepOnpUsITHSI

le/lMeplﬂ THIIOBBIX KOHTPOJbHBIX 33}13H"ﬁ

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

2. HaiiTn yacTHBIE pelIeHUs] yPABHEHUI:

4, xy’—y:xtg[%} y(@@) =1.

5. eYdx=(2y—xe¥)dy, y(-1)=0.

KonTtpoabHas padora no teme «Auddepennnaibubie ypaBHeHHs] BbICIHIEro nopsiaka u cucremst Y»
I) OnpenesuTh THII ¥ HAWTH 001IME PelIeHHs JAHHBIX YPABHEHUI:
1) y'=y+Xx
o
2) y'-2y'+ y=7.
I1) Pemurs 3anauy Komu:

1) w+(y)'=0. y®O=1y@E=1

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

dx

i y,
3) d?/t x(0) = 1; y(0) = —1.

E:




OneHoyHbIe IIpuMepb! THNOBBIX KOHTPOJIBHBIX 3aaHUI
MepONPHSITHS

YucaoBble 1 PYHKITHOHATbHLIE PALI

l. HccnenoBaTe Ha CXOAUMOCTD PSJIBL:

© 0 2 © nl |
1_2;2’ 2.2%, 3.ZM,
in+1-cos’na m(n+2)°3" o (2n)!
>(n-1)" (-)"n*
4. — |,
nzzl(Bn+2j Z_ll n°+5

1. Haiitu naTepBan CXOI[I/IMOCTI/I psza, UCCIIEN0BATh Pf Ha KOHIaX UHTEpBaJIa:
" x*" £ 3*" (n+3)*
n=1 n n=1 (x+5)"

. Paznoxuts B psan Teitsiopa, B OKPECTHOCTH TOYKH Xo, GyHKIHIO T(X):

1) y=Inx, xp=1 2) y:xz-sin5x, Xp=0
7 1
)y y=— X% =0, 4) y=== Xy=-1.
1+x-12x2 0 Ux 0

KonTponbsHnas padora Ne3 no teme « DyHKIIUHM KOMILIEKCHOI'0 IIepeMEeHHOI0»
BAPUAHT Nel

V. a) Haiftu Bce 3HAYCHUS KOPHS: Y-2. Pe3ynbrar BRIUMCICHUI MPEJCTABUTE B areOpandeckoit hopme.

6) IlpencraButs B anrebpanyeckoii popme: (—1— P4

o : 2
V. a) Haiitu k03 (uIMENT pacTsHKEHUs U YToJl TOBOpOTa B Touke Zy =1—1 mpu otobpaxkennn © = Z

6) IIpoBepuTh GYHKIMIO HAa AHANMUTHYHOCTE: O = (Z )




OueHoYHbIe
MepOnpUsITHSI

le/lMeplﬂ THIIOBBIX KOHTPOJbHBIX 33}13H"ﬁ

VI. Haiitu anamutuueckyto dymxmuio f(z) =U +iV no ussectHoit neiicteutenshoit uactu u snavennio f(Z5):

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

VIL. BBIUMCIIUTE HHTETPA: IZZ Imzdz, rue L - orpesok npsmoii ot Touku z; =0, g0 Touku z, =1—2i.
L
dz ) .
VI BBIYHCIMTh HHTErpAT: J.ﬁ ,rme L .|Z — 2I| =1.
i 2°(z-2i)

Konmponvnasa paboma Ne3 no meme «Komnnekchoie paovt. Boruemot»
BAPUAHT Nel
Z
(z-1)(z% +2z-3)
©  cos(in) i (z+i+1)"

2. Haiiti n moctpouTh 001aCTh CXOIUMOCTH Psilia: 2 .

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

1. Pasnoxurs GpyHKIUIO f ( z ) = B psix JlopaHa ¢ ueHTpoM B Z() = 1 & xombue | z-1 |> 4.

3. Brraucnnts CJICAYIOIINEC UHTCTPAJIbI:

20z exp(1/ 2)+1 C  cosaxdx
A) f*; z 2 B j 7 z C)I 2
248" +e |7/=2 —oo X5 +4AX+5

KonTtponbnas padora Ne3 no teme «OnepannuoHHoe HCYHCICHHE.»
BAPUAHT Nel

1. Pemmts muddepenumansioe ypapuenne  X'+3X = €2, ecan X(O) =0.

2. C nomorpto Gopmysibl [lroaMenst HAUTH pellieHHe YpaBHEHUsI




OneHoyHbIe IIpuMepb! THNOBBIX KOHTPOJIBHBIX 3aaHUI
MepONPHSITHS

x''=arctgt,
YIOBJIETBOPSIONIEE HAYATBHBIM YCIOBHAM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pewuts cucremy ypaBHEHHI

1 3 2
+X—V=—t
y y 5

3. [IpuMep BapuaHTa MHAMBUIYAIbHBIX 33IaHHM.




OueHoYHbIe
MepONpPHSITHSI

IIpumepsI TUIIOBBIX KOHTPOJILHBIX 3aJaHHI

JluddepeninantHele YpaBHEHHA W CHETEMBI

1. Hafirn ofiie peliesns ypaBHeHUI! NepBOro NopiajiKa

1y Y !
Y=~ sin(y/z)
2) o +ycosz = cosx.

3) ¥ +y=zJy.
-z Ll.["
0 e dy . Jq
T cos’y
5) (32 + 62y?) dr + (Br’y + 4y) dy = 0.
6) 24yt +dy—z)y =L

=10.

2. HafiTnn uacTHELe pelueHus ¥pasHeHHi

1) Vi + Lde =z ydy, y(1) =0
2) (z—y)de+(z+y)dy =10, y(l) = 1.
3) oy — 2y =2t y(1)=0.
) v dey=(14+z)e™ o, y(0) = L.
3. Hafirn peltenus ypasHeHUil BECIIEro NOpaaKa
Dy = ot — By o = gt el y(m=“.
1) 2nyy' =y - 1. Dy'=ve oot
3) ¢ costz = L. Ny +¢ =cose.
I+ costz 1
5 i — o W 2 i e [—
JY Y= —— )y +2% +y=ce +—
Ty +2 +y =12z -10) e, &)y =3y = 2sindz — cos 3z

0) 4" — 4y 4+ 5y — 2y = (16 — 12z)e % 10) o™ + 3" + 2y =1 — 2
1) 2?4 oy +y =0, 12) 2% 4" — 6y = 12Inx,

13) & + 2 + 51 = —8¢ " sin2, z(0) = 2, &(0)=6.
14) & — 63 + 25z = Osindt — 24 cos 4t 2(0) =2, #(0)=-2.
4. HafiTnn peieHus NuHelHEX CHCTeM

1) =8 +dy %) [i:=[iz:+5y z(0) =0
j =3z —dy |g=—a+2y " w0]=1

L g P 5
3 & :u 2y‘ 4)]1: bz + 4y + 21 .
g=2z+y | #=—a+10y-1




OneHoyHbIe IIpuMepb! THNOBBIX KOHTPOJIBHBIX 3aaHUI
MepONPHSITHS

YucaoBble 1 (DYHKIHMOHAJIbHbIE PSAAbI
l. HccnenoBaTh Ha CXOAUMOCTh 3HAKOMNOI0KUTEIbHEIC PAABIL:

2 (2n-1)° 2.5 3
b Z(5n +1)-</n ? Efg Jan+7
& (n)? S (“_—1ji
¥ nZ=:1 2" K nZ=:1 n 5"

2. HccnenoBaTh Ha CXOAUMOCTh SHAKOYCPCAYIOIIHECH PAIABIL:

\/5n +3n-—

734

4) Z( 1)|2”( j

n3n 2

1) Z( 1) 2) Z( 1)"

ne~2
3) Z( 1)”%




OueHoYHbIe
MepOnpUsITHSI

le/lMepr THIIOBBIX KOHTPOJbHBIX 32}Ia}lﬂﬁ

3. HaiiTu uHTEpBaNBI CXOAMMOCTH CTETIEHHBIX PSIOB:

1) is (x—8)" 2) i(—l)“nz2n x"

n=1 +1 n=1

n+2

4. Pasnoxurts B paj Teiinopa no crenensvm (X — XO) byHKIHIM:

1 —2X
1) y=———, Xg=-2 2) y=(1+x)e*", Xx3=0
X2 +AX+7 0 0
arctgx® 3
3) y=5—3 Xo =0, 4) y=In(x+2)" x5=1.
X

5. Hcnonp3ys pasioKeHHe MOABIHTETPATbHON (YHKIMU B CTCTICHHOW psJ, BBIUMCIUTH WHTETPAIBI C
ToyHOCTEIO HE MeHee 0,01:

18 1
1) [v1-x*dx 2) [sinx®dx
0

0

KoMniekcHble yncja 1 GyHKIUHA

1. Mausl uncna 7 = —2\/§—|— 2i, 2, =2-6.

BreimonmHuTh NeficTBUs B anredpandeckoii hopme:
Gl
1) 31 +52,, 2) 7;-1,, 3) —.
22
2. laupl uncna 7 = 3\/§+3i, Z, =-1+4i, 73=2 — 4.

[TocTpouTth ymciia HA KOMIUIEKCHOM MIIOCKOCTH W MIEPEBECTH B TPUTOHOMETPUUECKYIO U TOKa3aTelbHy0 hopMy
3amucy. BEIMOTHUTH yKa3aHHBIC JCHCTBHSI B IOKa3aTEIBHON (hopMe, pe3yabTaThl IPEJICTABUThH B alre0pandecKou
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U B TIOKa3aTeJIBbHON opme.

1) ()% 2 ¥z, 3 2=

Ly + 13
3. Maner uncna g = —1—1, z, =2+3i.
Brraucnuts 3HaueHus GyHKIui:
z
1) Inz;, 2) e"2, 3) cosz,.

PesynbTatel mpeacTaBuTh B anredpandeckoi gpopme.
4. OnpenenuTh U MOCTPOUTh Ha KOMIUIEKCHON TNIOCKOCTH CEMENCTBA JIMHUMN, 3aJJaHHbIX YPABHEHUSIMHU:

C :
1) |z|= —, 2) |z|=Csin(arg z).
arg z
5. Haiitu Mmoaynb 1 aprymeHT npousBoaHoi ¢pyukiuun W= f (Z) B TOYKE Z = Z(:

f(z)=(@+4i)e™  zy=1+i

6. BEIYMCITUTH UHTETPAJIBL:

dz
1) | ——=, 20e L: |Z|:\/§, Rez>0 ¢;
(Jli)\/E { }

2) I(Rez+lmz)dz, 20e L:ompeszox [0,1+ 2i].
(L)

7. BeIuucauTh, UCIONB3YS MHTETpaIbHYIO hopmyy Komu:
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MepONPHSITHS
1) |z]=0,5;

72 —7
m—dz, 20e L:<2) |z+1|=1,;
22(z+1)2
(L) 3) |z|=2.

OnepanuoHHbIA MeTO
1. Haiitu n3o0pakeHus Cienyomux ¢yHKITHMA:

el _ ebt

1) f(t)=cos™. 2) f(t)= "

2. Haiitu opuruHansl GyHKIUN 1O 33JaHHBIM U300PaKCHHSM:
1 p2
DFEP)=—F— ) F(P) =
(P+1)*(p+3) (p* +4)(p* +9)

3. Haiitu pemenue 3anaun Ko onepanuoHHbIM METOI0M:

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 ypaBHEHUs, UCTIONb3ys hopmyny Hroamens:

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

5. Haiitu PCUHICHUC CUCTEM OIICPANMOHHBIM METOAOM:

N 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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MEpONpPHATHS
TectupoBanue — | Borpocsr:
HE3aBHCUMBIN 1. /laHBI KOMIUICKCHBIC YHCIIa
kourponb IOKO | 7 =1+2i g z, =3

(3mech Z; M Z, - KOMIUIEKCHO CONpPSKEHHBIE YHCIIA)

YcTaHOBUTE COOTBETCTBUE
JIeCTBHE HaJl YMCIIaMU:

1. 2z,+3z,
2,1,
5z
gL
Z1
(2.)°
pe3yabTaT ,HGfICTBPIH Haa YruClIaMH
3i-6
4i-3
2-5i
—6-3i
6+3i

o k~ wDp

agbrwpnE

2. I[aHLI KOMIIJICKCHBIC YHCJIa

i~
— 4
z,=2¢e
57

—i
z,=7e °
a) I'maBHOE 3HaYeHKMEe apryMeHTa NpOu3BeAeHus Zq * Zo paBHO

z
0) ['maBHOE 3HaYEHKE apryMEHTa OTHOLIEHHUS — PaBHO
22
(OTBeTHI 1aTh B Trpajycax)




OneHoyHbIe IIpuMepb! THNOBBIX KOHTPOJIBHBIX 3aaHUI
MepONPHSITHS

3.YcTaHOBUTE COOTBETCTBHE 3HAYCHUE ()yHKLMH

Dynxums 1. e(++/3-i)
1. 2exp 1+i5—7[j 2. e(i—+/3)

0 3. e(\3-i-1)

4. e(x3-i)
5

2. 2exp 1+i2?ﬂj

3. 2exp|1-iZ
p 6]

4. 2exp 1+i%)

4.

Haiitu ko3 QuuueHT pacTsiKeHUs U yroll IOBOPOTa B TOUKe Zg = [ BeecTu 11Ba un(

IpU 0TOOPAKEHUU f (Z) = Z4 +1Inz k=
o=

Hp 1 BBOAC SHAYCHHA k 3HAa4YCHUA KOpHeﬁ KBaJApPaTHBIX OKPYIJIATH 10

JECATHIX.
3Ha4eHMs yria oBOpPOTa BBOJUTH B rpaaycax

5.
BsecTn nBa un(
BbIYKCIHTG HHTErpA J. (Rez+JImz)dz (L)- X =
L =
(L T TpsMast JTMHUS, y
2,=0 z,=1+2i
COJIMHSIFOIIAs] TOYKH u
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OTBET MOMyYHTh B BHjIe KoMIuiekcHoro uncia X+ 1Y

JIpoOHble 3HaU€HUs BBOJUTH B BHJI€ HECOKPATUMOM TpoOH
4/9,-7/2

6.

Boruncnuth uHTErpan, ucnonb3ys Gopmyny Ko

{) dz

2
2+2il=2 2"+ 4

KoHTyp 00X0AMTCS B MOJIOKUTEIbHOM HAIPABJICHUU.

gk wbdhPE

—l2
-
wl2
-7l 2
-1/2

7

Bri6epute Bce pyHKIMU, KOTOPBIE MOTYT Int
CILyKUTb OPUTMHAIAMHU A —

m O O
QD
-
(]
—t
«
~+

u
|
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YcTaHOBUTE COOTBETCTBUE OPUTHMHAIIOB U 2 4p
M300paXKeHUMH 1. F(p)= T3
p+3 p°+4
A f(t)=2e"% +4cos 2t 9 8
a3t A 2. F(p)= +—
B. f(t)=3e” +4sin2t p+3 p°-4
c. f(t)=2e"" +4sh2t 5. E(p)= 4 4p
D. f(t)=4e® —4ch2t | p-3 p*-4
3 8
4 F(P=—"s
p-3 p°+4
9.
BriOepure yCIOBHO CXOASIIMICA pPsil, KCIONB3YS TMPHU3HAK 0 (_1)n+1.n2
JleliOuuua 1. Y
n=1 (3n+2)2
0 n+1
5 Z( 1) n
o (n+1D)!
00 n+1
3. Z( 1) n
n—1 3N+2
0 (_ n+1
4, Y
no1 3N+2

10.
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:# f(x):lx——x2+1x3+
Pa3noxuTh QyHKIUIO (1 L X)(X _ 2) B pAll 2 4
3
MaxkopeHa. f(x):_+zx+§X2+EX3+
11 3
f(X)=—=+=x-=X"+—=x"+
2 4 16
11.
Untepsan (1;3) sBasercs uHTEpBaIOM CXOAUMOCTH PSIIOB 0 o
1 > n(x-2)
n=1
0 _ n
2 % (x—2)
n=1 N
2 (x—3)"
1N
4.

12.VcraHoBUTE COOTBETCTBUE
byHKIHA CYIIECTBEHHO 0c0o0asi TOUKa

z

I
7*(1-12)°

Z=0

f(2)
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[l+zj
Inf =——
—Z z=0

7°(2+4i)
. (z+1+4i :
f(z)=sin _ z=-4i
Z+4
1
g .
f(2)=— z=i
(z°+1(z-1)
z=1
z=4i
Z=-i
13
1 Q= __ 0
Oynkuuo W = — pasiiokuiii B OKPECTHOCTH TOUKH Zo = —i B CTEICHHOMH Psifl a=__ 1
= _
. \2 \3 = -1
a,+a(z+i)+a,(z+1) +a,(z+1)° +... —
Vxaxute K03 PUITHESHTHI Pa3IOKEHUs dg; 81; 8y; a3
(poOHBIe OTBETHI BBOANTE OOBIKHOBEHHON HECOKPATHMOH Ipo0bI0 6€3 Mpo0esioB, eciii KO3 QUIMEHT
MHHUMBIH, | — MepBbIii MHOXKUTENb)
14,
16.Pemuts 3ama4y Ko onepanuoHHbIM 2 a3t 3t
VeTo Xt)==\e" -1)—-—--e
JOM 9 3
N " ' OTBerT:
X"+3x'=e"7, x(0)=0, x'(0)=-1

15.
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Bri6epute cxondiuiics psj, UCTONb3Ysl IPU3HAK CPAaBHEHUS

© 1
1.
n%l\/n‘l‘z
2 1
2. Y ———
n§1%'\/n+2
X 1
3.y
n:1(n2 +3)-4/n+2
4, !
n=13n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO MOPAAKa BI)I6paTB YpaBHCHUS, JOITYCKAIOMINEC IMTOHMXKCHUEC TTOPAJAKA C TIOMOIIBIO 3aMCHBI

y'=p(y).y'=p'yp

L2,

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

1

5.y

+25y =

y y sin®5x

17. Yacraoe pemenue y * HEOHOPOIHOTO JIMHEHHOTO
ypaBHEHHS
y'-3y'+2y = x-e*

HMeEET BU]T

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

Huddepenmmpona
HHBIN 3a4eT

=

[Tpumeps! 3anannii Ha TUdGEpeHIIMPOBAHHBINA 3a4eT

Crenennsle psbl. Teopema AGensa.HaxoxaeHue nHTEpBaia CXOJUMOCTH CTEIIEHHOTO PsiJa.
[Ipeo6paszosanue Jlamnaca. OpuruHansl U n300paxxkenus. OCHOBHbIE CBOMCTBA ONEPALIMOHHOIO METOa

Y 4
y'—==4Kx _
Pemute 3amagy Komm X , y(1)=1

L+ x*)y"+y'=0

Pemute ypaBHeHue

El(_l) (2n+5)In(2n +5)°

Sy

o1 5" (x—2)"

HccnenoBaTh Ha CXOAUMOCTh YHCIOBOM pAaa

OnpenenuTs HHTEPBAJI CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia

f(z)=(z-3)%e™

Pasnoxuts B psja Jlopana GyHKIHIO o crenensm Z

In(—/3 +i)?

Bprunciuts
Haiitu ko3 dunmenT pacTspkeHUs IMIIOCKOCTH Z=X+W 5 Touke Zo = 21-3 npu OTOOpaXKEHUU
f(z)=(7i+2)In(2z)
22 +3i
Z=X+iy Z,=1 f@)=~
Haiitu yron noBopora miockocTH B TOuke O pu 0TOOpaKEHUH iz+4
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9. U3obpa3uth 001aCTh, 33/1aHHYIO0 HEPABEHCTBAMHU
|z—-1<3, |z+1}1, 5z/6<argz<5bx/4.

eIZ
m (z+ ) @z

|z+2|=15
f(t)=t-ch3t-sin2t

10. BpramcauThs HHTErpa

11. Haiftu nzobpaxenue st QyHKIUU

TGOPCTI/I‘-ICCKI/IG BOIIPOCHI JId IMTOATOTOBKH K 3K3aMCHY

Juddepennunanbabie ypaBHEHUS U CUCTEMBI

Kakue oOpikHOBeHHBIC MuDPepeHIIMaTbHbIE YpPaBHEHHUS TEPBOTO MOPSIKA HA3BIBAIOTCS YPABHEHUSMH C
pa3lIenEHHBIMU U C pa3aesomuMucs nepeMeHHbiMu? Kak onu pemarorcs?

Kakue oObikHOBEeHHBIE AU epeHIInanbHble ypaBHEHUS IEPBOTO MOPSIIKA HA3bIBAIOTCS 0HOpOAHbIME? Kak
OHH pelarorcs’?

Kakune oObikHOBeHHBbIE Au(depeHlnanbHble YpaBHEHHUS IEPBOrO IMOPSIKA HA3bIBAIOTCS JIMHEHHBIMU?
[lepeuncnure METOBI peLICHUS

Kak pemaercs ypaBuenue bepuymim?

Kakue oObikHOBeHHBIC MU((hEepeHIMATBHBIC YPAaBHEHUs TEPBOTO TOPSAKA HA3BIBAIOTCS YPABHCHUSIMH B
noyHbIX Tuddepennuanax? Kak onu pemarorcs?

UYro Takoe 3amaya Komm ams oObIkHOBEHHBIX nuddepeHInanbHbIX ypaBHEHUH BhICIIUX mopsakoB? Korma
OHa UMEET €IMHCTBEHHOE perieHue?

[lepeuniciiuTe OCHOBHBIE THUIIBI OOBIKHOBEHHBIX AH(GEpeHIINaIbHbIX YPaBHEHUNW BBICIIUX TOPSJIKOB,
JIOTTY CKaIOIIMX TTOHM)KEHHE MOPSIKA.

Haiite onpenenenue nuHerHOro nuddepeHuanbHbe ypaBHEHHs n - 1O mopsaka. [lepeuncnnre ocCHOBHBIE
CBOMCTBA YAaCTHBIX PEIICHUI OJTHOPOTHOTO YPABHECHHS.

CdopmynupyiiTe TeOpEMbI O BpOHCKHAHE.

ChopmynupyiiTe TeOpeMy O CTPYKTYpe OOIIETro pelieHns HEOAHOPOIHOTO JIMHEHHOTO AuddepeHinaabHbe
ypaBHEHUS

B uyem cocroutr wMeron JlarpaH:ka OTBICKAHHS YAaCTHOTO PEUIEHUS HEOJHOPOAHOTO JIMHEWHOrO
nuddepeHaIbHbIe ypaBHEHUS?

Cxema noctpoenust GyHIaMEHTAIBHON CUCTEMbl PEIICHUN OJHOPOTHOTO JIMHEHHOTO AuddepeHnnaIbHbe
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YpaBHEHHSI C IOCTOSIHHBIMU KO3 (HUITEeHTaMU
[lepeuncnure METOABI OTBICKAHWS YACTHBIX PEIICHUH HEOJHOPOTHOTO JHHEHWHOTO IudQepeHnrnaIbHbIe
YpaBHEHHsI C IOCTOSSHHBIMU K03 (hUIIIeHTaMu
Jaiite onpeneneHne HOPMAITBLHON CUCTEMBI OOBIKHOBEHHBIX AU((epeHInanbHbIX ypaBHEHUN N-TO MOPSIKA.
Chopmynupyiite 3anauy Ko yist Takoil CUCTEMBI.
W3noxure METOAbl HCKIIOYEHUS M XapaKTEepUCTHYECKOrO YpaBHEHHS OTBICKAHUS OOILero
peIIeHHs CUCTEMBI IMHEWHBIX OAHOPOIHBIX YPAaBHEHUH ¢ IOCTOSTHHBIMU K03 punimeHTamu.

YucrnoBsle U pyHKUIMOHATIbHBIE psijibl. Psaasl Oypbe
[ToHsiTHE YMCTOBOTO psifa, ero cyMmbl. HeoOX0AMMBIi MPU3HAK CXOJMMOCTH.
CBolicTBa CXOASILIUXCS PSAOB.
CpaBHUTENBHBIN NPU3HAK CXOJIUMOCTH 3HAKOIIOIOKHUTEIbHBIX PAIOB. DTATIOHHbBIE PSJIBL.
[Tpuznak /l'anamOepa. Jlst kKakux BUIOB YUCIOBBIX PSAIOB OH A PeKTUBEeH?
Panukansabiit npusHak Komu. J{ns Kakux BUAOB YMCIIOBBIX PSIIOB OH IPUMEHSIETCA?
Nurterpanbubiii npusHak Komu-MaknopeHna. B kakux cityyasix ero ciienyer NpuMeHsTh?
[Tpu3nak JlelOHMIIa CXOIMMOCTH 3HaKOYepeaAyroIuxcs psiioB. Kak mpoBOIUTCS OLIEHKAa CYMMBI U OCTaTKa
takoro psia? IlonsTre abcoItOTHON U YCIOBHON CXOJIUMOCTH.
[TonsTHe (PyHKIMOHANIBHOTO Psiia U OOJACTH €ro cXoIuMocTH. PaBHOMepHas n abCoMOTHAsT CXOAUMOCTbH?
CBoiicTBa paBHOMEPHO U a0COJIIOTHO CXOJAIIUXCS PSIOB.
[Tonsitne crenennoro psina. Teopema AbGens.
WuTepBai 1 paanyc CXOAMMOCTH CTETIEHHOTo psaga. CriocoObl HaX0XKIEHUSI UHTEPBAJIOB CXOJAUMOCTH.
Psansr Teiinopa u MakiiopeHa i JaHHOM QyHKIMH. Y coBus pas3iokeHus: pyHkuuu B psaja Teitnopa. Cxema
nocTtpoenus psaaa Teinopa (MakinopeHa).
Psaner MakiiopeHa Juisi HEKOTOPBIX 3J€MEHTapHbIX (YHKIUI, MHTEPBAIbI UX CXOAUMOCTH. Vcronb3oBanue
TOTOBBIX DA3JIOKEHUH [UIS TOJMy4YeHHs pas3ioKeHUus B psAl MakiopeHa Oosee CIOXHBIX (YHKIUH.
[IprMeHeHre CTEeNEeHHbIX PSAAO0B B MPUOIMKEHHBIX BBIUUCICHUSIX.
[TonsTne TpuroHomerpudeckoro paga. @opmyssl ypbe A1 HAXOXKACHUS KOAPPUIMEHTOB psaa (QyHKIHS

nepuoudecKas ¥ 3a/laHHast Ha HHTEpBaje [ ] ).
Teopema J{upuxie 06 ycrnoBusix pasznoxkenust GpyHkuuu B pag Oypobe.
®opmyiel Dypbe I YETHBIX U HEUETHBIX (QyHKIUH.

Dopmynbl Pypre ISt cirydas pa3ioskeHus QyHKIMH, 33JaHHOM B IPOM3BOJILHOM HHTEpBaJIE [-; I].
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Pasnosxxenue B psin @ypre HEMepUOoIUnIeCKuX (PyHKIUM.

KommnekcHbie uncna u pyHkuuu. Teopust BBIYETOB
[ToHsATHE KOMILJIEKCHOTO YUCHa, €r0 IEUCTBUTENBHOM U MHUMOW YacTH.
Anrebpanueckas GopMa 3anucu KOMIUIEKCHOro yncia. Kakue KoMIIeKCHbIE YKciia Ha3blBalOTCSl paBHBIMM,
KOMIUIEKCHO - COIIPSDKEHHBIMU?
ApudmeTrndeckne IeHCTBHUS HAJl KOMIUIEKCHBIMU YHCIIaMU, 3aIIMCAHHBIME B alreOpandeckoi ¢popme.
['eomeTpuueckoe MpencTaBieHHEe KOMIUIEKCHOTO YHCIa, KOMIUIEKCHas IUIOCKOCTb. Moayib W apryMeHT
KOMIUIEKCHOT'O YHUCJIA.
TpuHOHOMETpHUYECKast U MOKa3aTelabHas GopMa 3amucu KOMIUIEKCHBIX uucen. Ilepexon u3 ogHol (opmel
3aMcH KOMIUIEKCHOTO YHUCJIa K JPYToH.
Bo3sBenenue B cTeneHb U U3BJICYEHUE KOPHSI U3 KOMIUIEKCHOTO uncia. @opmyiiel Myaspa.
[TonsTne QpyHKIMM KOMIUIEKCHOTO IepeMeHHoro. [Ipenen u HenpepbIBHOCTh (DYHKIIHU.
[Toka3arenbHasd,  jorapupmuyeckas,  TPUTOHOMETPUUYECKUE,  TUIepOOIMuYecKue U oOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIIMHM KOMILIEKCHOTO IEPEMEHHOTO.
JuddepenumpoBanue GpyHKIUN KOMIUIEKCHOTO riepeMeHHoro. YcnoBusi Komm-Pumana.
ConpsikeHHbIE TaApMOHUYECKHE (PYHKIINU.
[TonsiTue aHanUTHYECKON QYHKIIMN KOMIUIEKCHOTO ITEPEMEHHOro B obsactu. Heo6xoaumble U J0CTaTOYHBIE
YCIJIOBUSL aHAJIUTUYHOCTH.
['eomeTpruecKHil CMBICT MOTYJISl M apTyMEHTa MPOU3BOAHON (PYHKIIMM KOMIUIEKCHOTO MIEPEMEHHOTO.
[lonsTe nHTErpana OoT (yHKIMM KOMILIEKCHOTO NMEPEMEHHOTO0 U €ro OCHOBHBIE CBOMCTBAa. Brlumcienue
UHTETpaJioB.
WnterpanbHas TeopeMa Komm. MaTerpansaas popmyina Komm u ee cnencraus.
YucnoBele U QyHKIMOHAIBHBIE PS/IbI ¢ KOMIJIEKCHBIMU YJIEHAMH.
Crenennsle psaasl. Teopema AbGens. Psg Teiinopa. Teopema o pa3inoXeHUH aHATUTHYECKOW (QYHKLIUU B psij
Tewnopa.
Psner Jlopana, onpenenenue. Teopema Jlopana o pa3noxeHWH aHAIUTUYECKOW (YHKIIUUA B KOJBIE B PSJI.
[ToHsiTHE aHATUTUYECKOTO MPOIOJIKEHUS.
Oco0ble TOukHM M uX Kiaccupukanus. Beraer QyHKIUM B M30JMPOBaHHOM 0c000i1 Touke. DopMybl Ui
BBIUHCJIEHHSI BHIYETOB.
(OCHOBHas TeOpeMa O BbIYETAX.
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HpI/IMeHeHI/IC BBIYCTOB K BHIYMCIICHUIO OHpCI[CJ'IéHHBIX HHTCI'paIOB

OnepannoHHBIN METOJ
Haiite ompenenenue mnpeoOpaszoBanus Jlammaca. Kakas ¢GyHKIHMS MOXET CIyXHTb opuruHaiom? Yro
Ha3bIBaeTCs n300paxxenneM (ynkiuu no Jlammaccy?
3anuimuTe Tabnuily n300pakeHni HanboJee YacTo UCIOIb3yEeMbIX 3JIEMEHTAPHBIX (PYHKITHMA.
ChopmynupyiiTe W 3amuIINTe CBOWCTBO JWHEHHOCTH. Kak OHO HCHonb3yeTcs IS HaxOXICHUS
n300pakeHHs 110 OPUTHHAITY U HA000pOT?
ChopmynupyiiTe ¥ 3anuiIuTe CBOMCTBa Aud@epeHurnpoBaHus u3o0pakeHuss u opuruHana. Kak oHu
UCIIONIB3YIOTCS JJI HAX0XKICHUS N300paxKeHHsl 0 OPUTHHATY U HA000pOoT?
ChopmynupyiiTe M 3anMiInTe CBONCTBA HMHTEIPUPOBaHMA M300paxkeHuss M opuruHaisa. Kak oHu
UCTIONB3YIOTCS JJIs1 HAX0XKICHUS U300paKeHsI 10 OPUTHHATY U HAa000pOoT?
ChopmynupyiiTe M 3aluIIMNTEe CBOICTBa 3ama3iblBaHus U cMmelleHus. Kak OHM ucCHonbp3yroTcs ais
HaXOXKICHUS N300paKEHHS [0 OPUTHHAILY U HA000pOT?
Haiite nonsitue cBeptku pynkuumii. Kak 3anuceiBaercs nzo0paxkenue cBepTku? Kak MOXKHO HCIIONB30BaTh
bopMyITy CBEPTKH JJIsA. HAXOXKIECHUS U300paKeHHS TI0 OPUTHHAITY M HA000pOT?
Wznoxure cxeMy HaxXOXJIEHHS YaCTHOTO pEIIeHUs JUHEHHBIX JauddepeHInanbHbIX ypaBHEHUN
OIIEPALMOHHBIM METOOM.
W3noxuTe cXeMy HaXOXKICHHS YaCTHOTO PELICHUS CHCTEM JMHEWHBIX Iu((depeHIHaTbHBIX YpaBHEHHUH
OTEPAlIMOHHBIM METOOM.
3anuimuTe U nosicaute Gopmyiny roamens.

Housie Gynxumii Xasucaiina (N-dyuxuus) n Jupaka (8 -pyHKIHSN).

5. MeToanueckne yKazaHus Mo npoueaype oleHuBaHUs

O1ueHoYHbIe MeponpusTHus

Ilpoue)]ypa NMPOBEACHHUHA OLUCHOYHOI'0O MEPONIPUATHA U Heo0X0IMMbIe METOIHYECKHE YKazaHus

1.

KonrponsHas pabora

B cemecTpe CTyAeHTBI BBIONHSIOT 5 KOHTPOJNBHBIX paboT, copeplkaHHe KOTOPHIX OXBaTBIBAET BCE pasJelibl
IUCUUIUTMHBL.  KakmoMmy cTyaeHTy BbigaeTcsi CcBOM BapuanT. KOHTpoONbHBIE pabOTBl NPOBOASATCS B Yachl
MIPAKTUYECKUX 3aHATUH. 3a KaKAyI0 KOHTPOJbHYIO PadOTy MaKCHMalbHBIN 0ajul ompeaessieTcsi B COOTBETCTBUE C
PEUTUHI-IIJIAHOM JTUCUUILINHBIL.




OneHovHbIe MEPONIPUSITHS

Hpoue}]ypa NMPOBEACHHUS OLICHOYHOI'0O MEPONIPUATHS H HeOﬁXO)Il/lMl:Ie METOAHYCCKHE YKA3aHUL

Kpurtepun oueHku 3a1anus:

basl 3a KOHTPOJIBHYIO paOOTY MOJIyYarOTCsS YMHOXKEHUEM MaKCUMAJIbHOTO Oaslia, IpelyCMOTPEHHOIO 3a HEE B
COOTBETCTBHE C PEHTHHI- IJIAHOM, Ha JOJI0 BEPHO BHIIOJHEHHBIX 33JJaHUH.

W3

B cemectpe ctynents! BemonHsA0T 5 /I3 mo BceM paszzaenaM nporpaMMbl JUCUUIUIMHBL. Y Ka)KAOTO CTYJEHTA B
rpynne cBoi Bapuant MJI3, Homep BapuaHTa COOTBETCTBYET MOPSIKOBOMY HOMEPY CTY/I€HTa B CIIUCOYHOM COCTaBe
TPYIIIBL.

W3 pa3mernieHs! B 3I€KTPOHHOM Kypce 10 AUCHUIUINHE.

Pemenne kaxmoro 3aganus 1OHKHO OBITH MOAPOOHBIM, C BKIIOUCHHEM MPOMEKYTOUHBIX PAacUETOB, PACCYKICHHH,
MOSICHEHHIA, C YKa3aHUEM HCIIOJIb30BaHHBIX METOI0B  (hopMyI1. 3aJlaHHUE BBICHUIAECTCS OTACIBHBIM (pailiioMm,
ykasbiBaetcss @O, rpynmna.

Kputepun ouennBanus
3ajaHue CYMTACTCS 3aUYTEHHBIM, €CJIM BBITTOJIIHEHO 0oJiee OJIOBUHBI 3aIaHHN
Ecnu 3amanue He 3auTeHO, paboTa BO3BpAILACTCS CTYACHTY Ha JOPabOTKYy.

CTy,Z[eHTBI MOTYT UCHIPABJIAAITL HCBCPHO PCHICHHBIC 3aIaHNA U CAaBaTh Ha MOBTOPHYIO IIPOBCPKY. HpenonaBaTenL
MOZKET Y4YCCThb UCHIPABJICHUS U ,Z[O6aBI/ITL OaJbl K OpeaAbIAynum

TecTupoBaHUE — HE3ABUCUMBII
koHTpoJb [TOKO

B cemectpe crymeHThl mpoxoasr aBa pyOexHbsix TectupoBaHus (PT5 u PT6) Bo Bpemsi koHbepeHI-Heaenn
cepelMHe M KOHIE TEKYIIEro ceMecTpa corjacHo pacnucaHuio. Pybexnoe tectupoBanue (PT) mpoBomutcs B
KoMIbloTepHO# (opme B ONn-line pexume. IIpogomkuTenbHOCTh TecTUpoBanus — 90 MuHyT 6e3 nepepsiBa. OTcuér
BPEMEHHM HA4YHMHAEeTCs ¢ MOMEHTa BXojaa cTyleHta B Tect. MHCTpyKTax, NMpeamIeCTBYIOMNNA TECTUPOBAHUIO, HE
BXOJIUT B yKazaHHoOe BpeMs. CTy/I€HT MOXeT 3aKOHYHTH BhIMoHeHne TecTta /10 ncTedeHust OTBEAEHHOTO BPEMEHH.
PT naueneHo Ha He3aBUCHMYIO OOBEKTMBHYIO OLICHKY 3HAHMH, YMEHHH WM BIaJCHHI, MOJYYEHHBIX CTyIEHTaMH 32
OTIpE/IETICHHBII POMEXYTOK O0yUCHHS.
Kaxxnpiii BapuanT Oniera MOJCTHPYETCs] KOMITBIOTEPOM 10 33/IaHHBIM pasjesiaM XuMHH U conepxut 20 3amaHuid.
CTyaeHThl BHOCST OTBETHI B KOMIIBIOTEp, HO BCE PEIICHHS M IMOSCHEHHs NpOBOAAT Ha Oymare. Ilo oxoH4aHUM
TECTUPOBAHMS MPENOJABATENI0 BBIIACTCS MaTpHLla OTBETOB M CyMMapHbIil pedtuHr 3a TecT. OOcyxaeHue
pe3yNIbTaTOB TECTHPOBAHMS MTPOBOJNTCS HA KOHCYJIBTAIIHH.




OneHovHbIe MEPONIPUSITHS

Hpoue}]ypa NMPOBEACHHUS OLICHOYHOI'0O MEPONIPUATHS H HeOﬁXO)Il/lMl:Ie METOAHYCCKHE YKA3aHUL

Kputepun oneHKH 0JHOTO 3a1aHNUS:

® 32 KaXXJI0€ MTPABIJIEHO BHITIOJTHEHHOE 3a/IaHUE BHICTABIIACTCS | TECTOBBINA OaT;

® 32 HEMPaBWJIHHO BHIMTOJHEHHOE T HEBBITIOJHEHHOE 33/1aHNe BhICTaBiseTcs 0 0aios;

e s 33JaHUN C BBIOOPOM HECKOJBKHX MPABHIIBHBIX OTBETOB, 3a/IaHUIl HA COOTBETCTBHE W YCTAaHOBJIICHHE
MOCIIEZIOBATEILHOCTH TIPEyCMOTPEHO YaCTHIHOE OICHUBaHHUE.

MaxkcuManbHBIA CyMMapHBIi TecToBBIH Oait 3a kaxkaoe PT coctaBnser 15 6aios.

3a 2 "emenmu 10 PT CTyZgeHTBI MOTYT O3HAKOMUTCS C JEMOHCTPAIMOHHBIM BapHaHTOM OwWiera, KOTOPBIi
pacmonaraeTcss Ha caite http://exam.tpu.ru B pazmene «MeponpusTUs», ¥ MOXET OBITh BBINONHEH KaXIbIM
CTYZICHTOM HEOTpaHUYEHHOE YKCIIO Pas.

Hna cmyodenmos, me npowedwiux PT 6 nepuoo nposedenuss mecmupo8aHusi N0 YBANCUMENbHOU Npuyune,
npeodycmMompena 8603MONCHOCb MEeCMUPOBAHUSL 8 PE3ePEHbILL OeHb, KOMOPbIU HAZHAYAEMC s CPa3y NOCie KOHpepeHy-
Hedeu.

Ilpu pesynbmame pybesicnoco mecmupoganus 6 6an108 u menee, 00yUAIOWUMCI NPeOOCMABILemcss 8 Nepuoo
meKywel npoMeNCymouHOU ammecmayuy 603MONCHOCMb nosmopuo npoimu PT 6 pezepenvlii denb, coenacosanmbiil
¢ bropo pacnucanuu TI1Y.

JuddepeHurpoBanHbIii 3a4eT

JuddepeHurpoBaHHbIN 3a4€T OCYLIECTBIIAETCSA B COOTBETCTBUM ¢ [lookeHneM o MpoBeIeHNN TEKYILEro
KOHTPOJIS U TpoMexyTouHol artectaiuu TIIY (kak opraHu3oBaHHasi poleypa He MPOBOJUTCS).
HToroBelii 6aiut onpeaesnsercs CyMMUPOBaHUEM OaJUIOB 3a BCE OLIEHOYHBIE MEPOIIPUATHUS TEKYIETO
cemecTpa.
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