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1. Poap qucuunannbl «Marematuka 3.1.» B GOpMHPOBAHUM KOMIIETEHIIHI BHIMYCKHUKA:

JJjieMeHT PesynbTaTnl CocraBisiionye pe3yJbTaTOB 0CBOEHHS (1eCKPHITOPBI KOMIIETEHIIMI)
00pa3oBaTeJIbHOM Kon OCBOEHHUS
nporpammal Cemecrp KOMIICTCHITHH HaunmeHoBaHue KOMIIET! CHIIMHA OOH
(IMCUMIJIMHA, IPAKTHKA, Kon HaumenoBanue
THA)
CrocoGHOCTh AEMOHCTPHPOBATH Bnageer annmapaToM KOMIUIEKCHOTO U ONEPALIMOHHOTO aHATU3a
emeiil(;?;z:;le: ;ng;;’jm{ OITK(Y)-2.B3 I;IKzzszeﬁ PAIOB IS ONHCAHHUS, aHAJIN33, TEOPETUIECKOTO U
FOTOBHOCTD BLISBISTS PUMEHTAJIIFHOTO  HCCIECNOBAHUS W MOICIHPOBAHHUS
€CTECTBEHHOHAYUHYIO CYLIHOCTD (U3NIECKUX U XUMHUYECKUX CHUCTEM, SIBIICHHH U TPOLIECCOB
npo0ieM, BOSHUKAIOUIUX B XO/I€
Martemarnka 3.1 4 OIIK(Y)-2 ”pnﬁeh:g:;’;a;zg‘;ﬁ(ii’;?;‘e‘g;f{“ P11 OTIK(Y)-2.V4 VMeeT IpUMEHATH alIapaT TEOPUH YHCIOBBIX 1
OCHOBHBIC 3AKOHDI (YHKIMOHATBHBIX PSAIOB, MHCTPYMEHTHI KOMIIEKCHOTO H
€CTECTBO3HAHMS, METOIBI ONEPATMOHHOTO aHaIM3a IPU PEIICHNN NHXXCHEPHBIX 3a1a49
MaTeMaTU4YCCKOIro aHajin3a u
Moﬂeﬁtﬁiﬁﬁ;;ﬁfgﬁ:ﬁOm OIIK(Y)-2.34 3HaeT 0a30BbIC 3aKOHBI, IIOHATHS U METO/bI TEOPHH PSJIOB,
HCCIIENOBAHHS KOMILJIEKCHOTO U OTEPAIlIMOHHOTO aHAlIn3a
2. INoka3zareau n METOAbI OLICHUBAHUSA
HJ]aHHPyeMble pe3yibTaThbl Oﬁy‘leﬂl/lﬂ o THCIUIIJINHE KOII KOMIICTCHITHH HaumeHoBanue pasaeia TMCHUIIIHHBI MeTOZlbl OIICHUBAHHUSA
Kox HaumenoBanue (01 eHOYHbIe MEPONPUSITH)
PO 1 Bnaneer OIIK(VY)-2 1. AuddepenimansHple ypaBHEHUS H NJ13.
METOJaMH MCCIIEIOBAHNS CXOIUMOCTH PSIIOB, Pa3IoKeHNs (pyHKITHIA B CHCTEMBI TecrupoBanue
CTETICHHBIC ¥ TPUTOHOMETPUICCKHE PS/IbI; METOAaMU UG G EpEeHINATHHOTO ’ 2. Yucnossie ¥ QYHKIIMOHAIBHBIC PSIBI
WMHTErPAITBHOTO UCYUCIICHUS (PYHKIIUH KOMIUIEKCHOTO MEPEMEHHOTO; 3. KomriekcHble yncia u QyHKIHA Ox3aMeH
OCHOBHBIMH NPUJIOKEHUSIMU TEOPUH BEIYETOB; METOJJAMH OIEPALIMOHHOTO 4. OnepaoOHHBII METOT
HCYHUCIICHUS pellicHIs 0OBIKHOBEHHBIX Au((epeHInaNbHBIX YpaBHECHHUH U HX
CUCTEM
P2 Ymeer OIIK(Y)-2 1. {uddepenmansHple ypaBHEHHUS U NJ13.
UCCIEIOBaTh Ha CXOAMMOCTb YHCIIOBBIE psIbl; HAXOAUTh HHTEPBAJIbI CHUCTEMBI TectupoBaHue
CXO/IMMOCTH CTEIICHHBIX PSIOB; pasiarath GpyHKuu B psig Teitnopa u Oypse; 2. Yucnosle U GyHKIHOHATIHHBIE PSIIBI JK3aMeH
BBIMIOJTHATh  JICHCTBHA C KOMIUIGKCHBIMH 9YHCIaMH H  (QYHKIHSIMU; 3. KommekcHple uncna u QyHKIHN
g hepeHIMpoBaTh u WHTETPUPOBATH byHKIIH KOMIUTIEKCHOT'O 4. OnepatMOHHBIA METOT

MEPEMEHHOr0; paznarath (yHKOUM B psix JlopaHa, HIPUMEHATH TEOPHIO
BBIUCTOB JUIA HAXOXICHUS HWHTETPAIOB;, HAXOOUTh H300pakeHHE II0
OpHTHHAIIy U OPUTHMHAJ M0 H300paKeHNIO;

pemats 3amady Komm mis muddepeHmanbHbIX ypaBHEHHH W CHCTEM C




IIOMOIIBIO OTNICPANUOHHOTO NCYHUCIICHUA

JIopaHa, 0COOBIX TOYCK, BBIYCTOB, ITIOHATHUC HpeOGpa?;OBaHI/IH Jlannaca u ero
OCHOBHEIC CBOﬁCTBa; OCHOBHBIC IPUJIOKCHUA ONCPAITUOHHOTO UCYUCIICHUS

P13 | 3naer OTIK(Y)-2 1. Muddepenuunanbubie ypaBHEHUS U WJ13.
OCHOBHBIE ITOHATHS TEOPHH YHUCIOBHIX U (PYHKIIMOHATBHBIX PSIOB; PSIIBI CHUCTEMBI TecTUpOBaHUE
Telnopa, Makinopena, @ypbe; NOHATHS KOMIUIEKCHBIX YHCEN, OCHOBHBIX 2. Yucnossle B QyHKIHOHAIBHBIE PSIBI K3aMeH
(hyHKIHMH KOMIDIEKCHOTO TTEPEMEHHOTO B UX CBOWCTBA; IH(epeHIIpOBaHNE 3. KoMIuteKcHEIE 9ucna B (QyHKIMHI
W MHTETPUPOBaHNe (PYHKINH KOMIUIEKCHOTO IEPEMEHHOT0; TTOHATHS psAAa 4. OnepauMOHHBINA METOJ

3. IlIkaJja oueHUBaAHUA

[Topsmox opraHu3anyy OLIEHWBAHUS PE3YJIbTATOB OOyUEHHS B YHHUBEPCUTETE PETIAMEHTHUPYETCS OTICNIBbHBIM JIOKAIbHBIM HOPMATUBHBIM aKTOM —
«CucremMa OLIEHHBaHU pe3yIbTaTOB 00y4deHHs: B TOMCKOM MOMUTEXHUYEeCKOM yHuBepcuTere (CrcrtemMa OleHUBaHuUs)» (B ACHCTBYIONICH PElaKIIH).
Hcnonp3yercss OamibHO-pEHTHHIOBAs CHUCTEMa OLICHMBAHHS pe3ylbTaToB o0ydeHus. MToromas oueHka (TpaJullMOHHAs M JUTEpHAas) MO BUIAM
yuebHoll pearenbHocTH (m3ydenue nuctumiud, YWPC, HUPC, kypcoBoe mnpoeKkTHpoBaHHE, MPAKTHKH) ONpEAeNseTcs CyMMOH OajuloB IO
pe3yibpTaTaM TEKYIIEro KOHTPOJISA U MTPOMEKYTOUHON aTTeCTaIluK (MTOrOBas pEMTHHTOBAasI OlleHKa — MakcuMyMm 100 6amioB).

Pacnipeniesienrie OCHOBHBIX M JOMOJHHUTEIbHBIX OalJIOB 3a OICHOYHBIE MEPONPHUATHUS TEKYLIEro KOHTPOJS M IMPOMEXYTOUHOH aTTecTaluu
YCTaHABIIMBACTCS KaJCHIAPHBIM PEUTUHT-TNIAHOM JTUCITUTUIAHBI.

PGKOMGHI[yeMa}I mKajaa aJisd OTACIAbHBIX OLICHOYHBIX MepOHpH}ITI/Iﬁ BXOOHOI'O U TCKYIICTO KOHTpOJI}I*

% BbINOJIHeHNs 3a1aHns|CO0TBETCTBHE Tpa}:munonﬂoi’l OLICHKE| Onpe);le.neﬂne OLCHKH
90% + 100% «OTINYHOY OTIMYHOE TOHUMAHUE npeaMeTa, BCCCTOPOHHUEC 3HAHMS, OTJIMYHBIC YMCHUS 1 BJIAICHUC ONIBITOM HpaKTH‘IeCKOﬁ JCATCIIbHOCTHU
70% + 89% ((XOpOIHO)) ﬂOCTaTO‘IHO TMOJIHOC MOHMMAHUEC MPEAMETA, XOPOIINEC 3HAHW, YMCHHS U OIIBIT HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTHU
55% + 69% «y,HOBJ'I.» HpI/IeMHeMOC TNMOHUMAHNEC NPEAMETA, YAOBJICTBOPUTCIbHLIC 3HAHUA, YMCHUA U ONBIT HpaKTI/I‘leCKOﬁ JCATCIIBHOCTHU

0% + 54%

«Heynosi.»

Pe3yﬂLTaTLI 06yquI/I$[ HC COOTBETCTBYIOT MUHUMAJIbHO JOCTATOYHBIM Tp€60BaHI/I${M

[Ikana 1) OLIEHOYHBIX MEPONPUATHH SK3aMeHa™

% BBINOJIHEHUS JK3aMeH, CoorBeTcTBHE
o o Onpeue.ﬂeﬂne OICHKH
3aJaHUH SK3aMCHa oasn TPaJUIIMOHHOH OLICHKE
90% + 100% 36 +40 «OTanuHO» OTnn4HOE NOHUMAaHKE NPEAMETa, BCECTOPOHHME 3HAHMS, OTIMYHBIC YMEHHUS U BJIaICHUE ONBITOM MPAKTUUECKOH AEATEeNbHOCTU
70% + 89% 28 + 35 «Xopo1o» JlocTaTo4HO MOJHOE MOHMMAaHUE NPEIMETa, XOPOLIUE 3HAHUS, YMEHUS U ONbIT IPAKTUYECKOH NesTeIbHOCTH
55% + 69% 22 =27 «Y 10BIL.» [IpuemaemMoe NOHUMaHKE MPEMETA, YAOBICTBOPUTEIbHbIC 3HAHUSI, YMEHHUS M OIIBIT MPAKTUYECKOHN eI TEIbHOCTH
0% + 54% 0+21 «HeynoBi.» PesynbraTel 00y4eHNsI He COOTBETCTBYIOT MUHHMAIBHO TOCTATOYHBIM TPEOOBAHISIM




4. llepeyeHb TUNMOBBIX 3aJaHUI

OueHOYHbIE MeponpusaATUs l'[pnmepbl THIIOBBIX KOHTPOJbHBIX 3aJaHuii

1 | TectupoBanue .
p B 311eKTpOHHOM Kypce CTYIEHTBI IPOXOIAT €KEHEAETLHOE TECTUPOBAHUE 110 IPOMICHHBIM TEMaM,

MOCJIC U3YUCHUS TCOPCTUUCCKOI'O MaTCpHraia U BhIMTOJIHCHHBIX OLICHOYHBIX MGpOHpHHTHﬁ.

OO6pa3err Tecta: Tekywwmii Tect no auddepeHumanbHbiM ypaBHEHUAM BbiCLLero nopaaka Martemarumka 3.1.

yactb 1
Bonpoc 1 YiamuTe peweHre 3anavi Koww ypasHesns
Bz P P
= Yy +2=0,y(0) = 0,y'(0) = -2
Bannoe: 1.00 k=
1.0
EblﬁEDHTE 00WMH WNK HECKONBKO OTEETOR!
¥ Omwenims 4
BONpOC . 3 3
& PepacmepoE ¥y= 1 — I:E'
y = —2xv
L, _ 24
y=-—(r+1)%F+ 2
15 D
y=a




OuneHo4YHbIe MEPONPHSATHS IIpuMepbl THIIOBBIX KOHTPOJIbHBIX 32JaHHIL
Bonpos: 2 YCTAHOBMTE COOTBETCTEME MENAY OOLWMM pelUeHEM OAHOPOAHOTO YPABHEHNA 1 €70 XaPaKTEPUC THYECKUM
Bepro YpaBHEHUEM
Bannoe: 1.00 w2
1.00
o e . 4= 49
) 1=C1cosx+Casimx+Cae*+Cse™ F-1 £-1=0
BONpos
& Pepasmepos v R
3T sonpoo B3i8+3124k=0
! B-i2=0
=C1+Cox+Cae +Ce™
yElgtlpTls 4€ He1=0
v
3P H3iP-3-i=0
J=C +Cye"+Coxd+Cyie® F3E38-i=0
v B+iP=0
4352 4 12
1=C1+Cax+Cacosx+Cysiny F+E=0 FoE=0
v
Bonpos 3 YCTAHOBWTE COOTBETCTEME MEXOY OOWMM PelEHWEM W OOHOPOOHLIM YPaBHEHNEM
Bepto
Bannce: 1.00 uz l},-:(‘:1+c2€1' V-y=0 a o
1.00
" omwenm y=C1e"+Che™ y-y=0 : v
B .
& Fensepos y=Cicosx—Chsiny " +y=0 5 ¥
aTe BOnpoc B
y=C1+Che™ y+Hr=0 2 v




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

o4
Bepso

B

Bannoe: 1.00 k=
1.00

¥ Omwenm
BONpoC

& Pepaemepoe

AT BOMpC

YKamMTE BCE CNAraeMele YACTHOTD PEWEHWA, NOCTROEHHOTD N CNEUNaNEHOA NpaBoi YacTi ANA YpaBHEHUA
¥ —h't5y=5sxtcosx

BribepuTe OOMH MW HECKONEBKO OTEETOB:
Fxe™cosx
D-xsinx
(7-cosx «
Bx*
Ksinx «
Cx

A




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

Bonpoc 5 JanuwuTe cMCTeMy

10-0 ' ri Cr.r.'rr. =0

[ONA pelWweHnA ypaerenua L[v]=cos!

> = £

X MeTopom Narpansa, ecnu ero ®CP: yy=cos3x, yg=sin3x.

Cr .| cosax +C " . | sinax 0
1 2
r r 1
C | (-3) sindx | + C . 3 cos3K
1 2 COSX
1
3 0 Cos3x 5in3x -1 =3)
coSX

OO0paserr TecTa: TekyLmii Tect no pagam . Matematuka 3.1




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

¥ Omenm
EONPOC

& Pepasmpos

]
fanpag 3, —
b

= nin+3)
JanuwnTe ero 100-1 YaCTHYHYD CYmMMY

1 1 1 1 1 1 1 1

o — -
10T 5 12 6 15 g 18 300 309

Haigure cyMmy paga
(OTEET EESTHTE E B OORIKHOBEHEOH IpocH)

v

COWH M3 BO3MOMHLIX MpaBUneHelx oTEETOR: 3, 12, 6, 15, 9, 18, 300, 209

= 11118

v

HafguTe aHayeHWe YeTEEQTOrO YNeHa pAda
o0

2"(2n — 1)
> T

n=1
ApofHLIA 0TEET BEROMTE B BMOE 00LIKHOBEHHOA Opodn © NOMOWEI0 cMMBona =/ "

Orteer: 7

v




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

Bonpoc:4

Heespso

o0

1
HceenenyiTe cxogHMoCcTE THCIOBOTO pAa —— ¢ IOMOIIERD IIPH2HAKA CPAEHeHHA. BEIOepHTe Nogxodamee
n=2 nrn
HEPABEHCTEO A4 OLEHKH 00IIero 4iIeHa
BribepuTe 0OQWMH OTEET:
1 1
— q_: —
Inn n
1 1
8 - _ ¥
Inn n
1 1
— cg: —_—
Inn 27
1 1
[ ::, R
Inn 27
< el
HcenegyiiTe cxoZHMOCTE THCIOBOTO pAa —] C OOMOINEIC NPH3HAKA CPaBHeHHA. BEIOepHTe Nogxoddmee
T

n=1
HEPABEHCTIED TIA OLEHEH 06]]131'0 HIEHA

BrIDepuTe 0OWH OTBET.
T 71

¢ ¢
JR— :‘:; R
n! 2n
Eﬂ Eﬂ
JR— {\: R
n! 2n
1 N
e e

@ _ > _ x
n! 3n
E?l E?l
— =

n! 3




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

Bonpoo 5
Bepeo

Bannce: 2.00 vz
2.00

¥ omenm.
EONpPOC

£ PepasmepoE

Bonpoc &
Bepwo

Bannoce: 1.00 uz
1.00

¥ Omeenm
BONpoC
% PepasTepos

ATk BOpeDC

HJ.H SHAKCTIONOEHTEIEHOTO PANA E

n=1

=0
b
f1,, HMEET MeCTO paBeHCTEO |im 2 — |, npraém pag E b,
MO0 (1,
n=1
=)

CXOTHTCA. CocTaeeTe E£PHEIS VIEEDSENCHHA 1T PATA E Ly

n=1

Ecmr [=0,T0 pAL MOMET CXOOMTECA, 3 MOMET 0 DACKOOMTECA = | &

Ecme /=110 pAgcxogatca
Ecmm [ = 32, TO | pAQ CXOOMTCA
1

Ecme!=¢ *.T0 pAQ cxogaTca

Ecmm [=c, To| pAQ cxoguTcA

4
4

@
4

@*
<

1*
<

o0

JaH pam reoMeTpPHIECEOH IPOTPeccHH E g" . CocTaBbTe EepHEE VIECPHEICHHA.

Ecmm g=- 1, To pag
Ecma g =-95%., 10 paxg
Ecmm ¢=-0,99 10 pag

Ecmm g= 099, T10pag

n=1
packoouTCA s | v
paCXoOWMTCA R
CXOOWTCA R
CHOOWTCA s v




OuneHo4YHbIe MEPONPHSATHS IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI
Bonpoo Fi Q0 -
Bepso Han o0o0ImeHERIH TapMOHHTeCKHH AT E — CoCTaEsTe EepHEIE VIBEEIEHHA.
1

Bannoe: Z.00 vz n=1

2.00

¥ omeenm. Ecmm p=1, 10 paz pacXogMTCA s v

EONpOT

€ Pepasmepos Ecma p=-1, 10 pan pPACKOONTEA &

ATk BOnpas
Ecnom p=11, Topag cxooutca s v
Ecma p=0.1 1o pag pacxogurcH s v




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

Bonpox 8
Bepxo

Bannoe: 1.00 uz
1.0

% Omenms
BONpos

_____

VEa#HTe a0COMOTHD CXOTAIMHECT PATED

BriGepuTe OQMH MKW HECKOMNBKO OTEETOE:
F oo qyn Zon
(—1)"n"2 v
3"+ 1
(_l]?l
nin(n+1)
(—1)"n 1
(n+1)vn+2 x/_

3 n+1
Ccos - rcrrfgrj—wf
4+ 2

(—1)"arcsing-

v

-

In:_Un +

_|_
[

R R




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

W13

[Mpumep BapmaHTa MHIWBUIYAIBHBIX 3aaHUHA.

«IuddepenunanbHble yPABHEHUS U CUCTEMbD)

BapuanT N2 __

1. HaiiTu ob1iee pemieHne ypaBHEHUS

1) y*(1+ x)dx+ xdy =0; 2) y’—lz_;;
X sin(y/x)
3) Y+ YCOSX = COSX; 4y +y=xy.

2. HaiiTu yacTHOe penieHre ypaBHEHHS




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

1) xy y'—4/y?+1=0, y(1) =1,

2) (x—y)dx+(x+y)dy =0, y(1) =1

3) (3X2 -1g y—sz dx+(x32+4y3 +3’y:] dy=0, y(1)=0.
X cos’y X
3. Haiitu oGmiee perieHue ypaBHEHHUSI METOIOM HEOTPEIeIEHHBIX KO3(PPHUITNESHTOB:
1) y"+4y +3y =(5x-2)- e,
2)y"' -8y +16y =X +2x-7;
3)y'+4y=2sinx.

4. HaiiTu pemeHre JUHEHHON CUCTEMBI METOJIOM HCKITIOUEHUS:

dx dx

—=—6x-4y, —=3x-2y,

dt y dt y
1) 2)

dy dy

—=X-2y; —=9x-3y.

dt y dt y

«YHucaoBbie M PYHKIHOHAIBHbIE PAALI»

BapuaHTt Ne ___
1. UccnenoBarh Ha CXOAMMOCTD 3HAKOIOIOXKUTEIBHBIE PS/IbI

' (2n-1)? 5 3
”;@anw 2 ;tg oni7

N (° ; (nl) 1
3 2" K nzﬂ: n 5"

n=1

2. UccnenoBaTh Ha CXOMMOCTh 3HAKOUEPETYIOIIUECS PSIIbI




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

2n +4
Y e DY G T
n=1 ’ n=1

3. Haiiti nHTEpBaIBI CXOAMMOCTH CTETICHHBIX PSIIOB

o0 3 o0
1) Z:l:vr:‘:lz(x—s)” 2) ;(—1)%22” X"

0 _ o 2 _
Y E I B Y SHR e
n=1 n=1

4. Pasnoxuts B psix Teiinopa o crenensm (X — Xg) dyHKIum

1 -2X
1) y=—"—— Xo=-2 2) y=(1+x)e™“", X,=0
)y a7 ) Yy=(1+Xx) 0
3
3)y=ar;t%x %o =0, 4) y=In(x+2° %=1
X

5. Hcnonb3ys pasznoxeHHe MOAbIHTErpaibHOW (PYHKIHMHU B CTEHNEHHOW PsiJ, BBIYUCIUTH UHTETPAJbl C

TouyHOCThIO HEe MeHee 0,01
18

1

1) J\/l— x3 dx 2) Isin x3 dx
0 0

6. PaznoxuTth B pan @ypbe QyHKIHIO B YKa3aHHOM UHTEpPBAJe

1/2, 0<x<r 10 CUHYyCaM

«KoMIulekcHbIe Yucaa U QyHKIUN

Bapuant

1. lawpruncna 2, =~/3+i, z, =2+2i. BbuucauTs:




OuneHo4YHbIe MEPONPHSATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHHI

1) 22,-3z,,  2) ()% 3)212‘722
2

4 A2 5) 37,22, 6) Inz,

3,+12,

7)e 1, 8) sinz,, 9) chz,.
Pe3ynbrarel mpencTaBuTh B anredpandeckoit popme.

2. OmpenenuTh U MOCTPOUTH Ha KOMIUIEKCHOM TIJIOCKOCTH CEMEHCTBA JIMHUH, 3aJJaHHBIX YPaBHEHUSIMHU
1

1) Im——=C, 2) Rez? =C.
Z+i
3. Haiitu Mozysb ¥ apryMeHT npou3BoaHo# ¢pyakimn W = f(z) B Touke Z = z,
22+3i
f(z)=——, Zg=-2
(2) iz+4 0

4. BbIUNCIUTH UHTErPAIIbI

dz
1) | =, 2e L:{|z|71, Imz<0 };
L

2) J'(Rez+lmz)dz, 20e L —ompesok (0;1;1+ 2i).
(L)

5. Beruncauts, UCTonb3yst MHTErpanbHyto hopmyny Kommu

3 1) |z]=1;
[l aiadz, 2oe L:{2) [z-1[=15;
2" —52+6 _
( 3) |z|=4.

«OnepanoHHbIA MeTOMD»

Bapuant

1. Haiitu nzo0pakeHust cleayromux QyHKiui




OuneHo4YHbIe MEPONPHSATHS IIpuMepsbI THNOBBIX KOHTPOJILHBIX 33/IaHHI

1 _
1) f(t) = cost. 2) f(t):t+§e L
0, t<3,
3) f(t)=1e"¥, 3<t<4,
0, t>4.
2. Haiitu opurrHanmbel GyHKIUH 10 3aJaHHBIM H300paXKEHUSIM
_ p _ e—p/Z
DFP) = 2) F(p)=————
(p-1)(p-2) p(p*+1)
3. Haiitu pemenue 3agaun Komm onepanmoHHBIM METOJIOM
1) x+5x =¢', x(0) = 0.
2) X—2Xx+x=t-sint, x(0)=0, x(0)=0.
3) X+7%+6x=t%+3t, x(0)=0, x(0)=2.
4) 9%+ x=e+2, x(0)=2, x(0)=0.

4. PemuTh ypaBHEHHs, UCTIONB3Ys opmyny Jroamerns

0,  t<0,
1,  0<t<2,

X —36x = x(0)=0, %(0)=0.
—2, 2<t<4,
0, t>4,

5. Haiitu pemeHne cucteM onepaluoHHbIM METOJOM

D x=7x-2y x(0)=0, 5 X=6x+5y x(0)=1,
y=-x+3y y0)=2. y=-2x+4y" y(0)=0.

DK3aMeH [IlpuMepsl 3alaHUM Ha 3K3aMeH
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Oopa3zen 0usIeTa K IK3aMeEHY ISl CTYI€HTOB, 00yYAKOIIMXCS M0 KJIACCHYeCKOil 3a049H0i (popMme

1. Pemmts ypaBHeHUs 1-TO mopsaka:
1) y’—2xy—2x3.
2) Y N1+x2 —sin?y=0, y(0)=n/4.

2. Pemnth ypaBHEHUE ONEPAlUOHHBIM METOIOM:

y'+6y" + 25y =3%, x(0)=x'(0)=0.

© 3n%+2
3. UccnenoBarb Ha CXOOUMOCTb PSiAL: Zn=1
n-\4n% +5n+1
n
n (x=5)

4. HaiiTi MHTEpBAJI CXOIUMOCTH psiJIa: z:]ozl(—l) —
n3

5. Pasnoxuth B psx Maknopena dyuxmmo: Y = X-In(1— 3X2)

6. Beraucnuth B mokaszatenbHou hopme:

—1+i 6_ :
1) (mj y 2) In(—7|)

Pesynprar 3anucars B anredpanyueckoi Gopme.

7. Haiitu unterpai I (Z2 + Z —1) dz no orpesky npsvmoit ot Toukn zy = 0 g0 Toukn Zp = 2i.

(L)
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3amanus A CTYJEHTOB, CAAMOIINUX 3K3aMeH B OHNaiH-pexkume (uepe3 uTtepHet Ha caiite UTuD0).

M (1,-2;4)

1. 3aganus Ha BEIOOP €IMHCTBEHHOTO OTBETA
Haiitu oOmee pemenue aup@epeHIHAIBLHOIO YPAaBHEHHS €  Pa3fesIOIUMUCS

nepemMennbiMH SiN xdy =Y In de.

tgx
1. y=e 2
2 y:eC-cosx

C-tgl
3. y=e 2

C-ctg5
4. y=e 2

2. 3amanus Ha BBIOOP MHOKECTBEHHBIX OTBETOB
Jns HaxoKIeHUs 4YAacCTHOro pemeHusi AuddepeHUaIbHOr0 ypaBHeHusi 1-ro mopsiaka
He00X0AUMO 3HATH

1. O6uiee pemenue storo ypasrenus Y = Y(X; C) u nauanpuoe ycnosue y(XO) =Yo
2. Hauansrsie yenosus Y(Xg) = Yo, Y' (X9) = Y'o

3. O6iee pemenue storo ypasuenus Y = Y(X;C)

4, OG6uwit MHTErpa ypaBHEHUS F(xy;C)=0 ¥ HAa9aJIbHOE yCIIOBHE (%) = Yo

3. 3ajaHus Ha YCTaHOBJIEHUE MOCJIEI0BATEILHOCTH
Ykaxkute nocienoBarebHo ¢Gopmbl 3anucu 1uddepeHuaIbHOro ypaBHeHus 1-ro nmopsiaka:
HesiBHAd, 1M depeHHAIbHASA, ABHAS.

1L f(xy)dx+g(xy)dy=0
2. F(x;y;y)=0
3. y'=1(xy)
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4, 3aI[aHI/I$I Ha YCTaHOBJICHHUEC COOTBCTCTBHA
YcraHoBUTE COOTBETCTBHE YPABHCHHUE U METO10B UX PCIICHUA.

1. y"+9y = ctg 3x 1. TloHmxeHue Mopsiika C MOMOIIBIO 3aMEHbI
2. y"-8y'+7y=10-e* y'=p(y). Yy =Pyp
. \3 2. TlonwmxeHue mopsiaKka C MOMOIIBIO 3aMEHBI
3.y"+y-(y)" =0 y'=12z(x), y'=2'(x)
4. y'"'xInx =y’ 3. Meron BapHaluu HPOU3BOJIBHBIX
MTOCTOSTHHBIX
4. HaxoxjaeHue o01ero peleHus
COOTBETCTBYIOIIETO OJTHOPOJTHOTO

ypaBHEHHsI M YacTHOTO  pEUICHHUs
HEOJHOPOJHOTO YPaBHEHUS 110 METOXLy
HEOIpeIeICHHBIX KOA(PPHUIIMEHTOB

5. 3agaHus AJ1sl KpaTKOro OTBETA
Peunnts 3anauy Koum (X +4)dy —xydx =0, y(-3) =e

TeopeTndeckre BOMPOCHI IS MOATOTOBKU K 3a4€TY U DK3aMEHY

JuddepeHnmnanbaple ypaBHEHHS U CUCTEMBI

ITonstre nuddepeHIMATBLHOIO YpaBHEHUs 1-ro MOpsaKa, €ro OOIIero W 4YacTHOTO PEIICHHI.
3amaga Komm. ['eomeTpudeckuii CMBICTT YPAaBHCHHS U €TI0 PEIICHUMN.

Teopema cyliecTBOBaHMS W E€AMHCTBEHHOCTU pemieHus 3anaun Kommwm ans ypaBHeHust 1-ro
MopsIIKa.

YpaBHeHHS C pa3leNeHHBIMH W  Pa3AeAIONINMUCA TIepeMEHHBIMH. B Kakumx ciydasx
BO3MOJKHO pa3JielieHUe MePEeMEHHBIX ?

.OgHOoponHbIe ypaBHeHHA 1-To mopsaaka.MeTos WHTErpHpOBaHHS OJHOPOIHBIX YPaBHEHHH.
JIuneiinpie ypaBHeHus 1-ro mopsaka. MeToasl pelieHns THHEHHBIX YPaBHCHHMN.

YpaBHeHus bepHyiund U UX perieHue.

.YpaBHeHus B monHbIX nuddepeHnnanax. Kpurepuit U MeTOAbI pemieHusI.

Onpenenenne  auddepeHnaIbHOr0  ypaBHEHUS 2-TO  IMOPSJKA, €ro OOLIEro W YacTHOI'O
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peLIeHUM, X TEOMETPUUECKUM CMBICII.

3amaua Koumm anga ypaBHeHHs 2-ro mopsiika. Teopema CyIIECTBOBAaHUS M €IWHCTBEHHOCTH €€
pelIeHHUS.

VYpaBHEHUS BBICHIMX MOPSIIKOB, TOMYCKAIOUIUE MOHMKEHUE MOpsiika. MeToAbl HHTErpUPOBaHUS
TaKUX ypaBHEHUI.

Omnpenenenne JUHEHHOTO UG GEPEHIIMATEHOTO YPaBHEHHS N-TO MOpsIKa (OJHOPOJHOTO H
HeomHOpomHoTo).  OCHOBHBIC  CBOWCTBA  YACTHBIX PEIICHWHA JHMHEHWHOTO OJHOPOIHOTO
ypaBHEHHUSI.

Tlonsatue wu xpuTepuil NIHMHEHMHOW 3aBUCUMOCTH U JIMHEHHON HE3aBUCUMOCTH CHCTEMBI
¢ynkuuii. Onpenenurens Bponckoro.

Teopema 0 CTpyKType OOIIero pemeHwus OZHOPOAHOTO JIMHEHHOTO ypaBHEHHUS (Ha TNpUMepe
ypaBHEHUS 2-TO MTOPSIAKA).

Meron HaxoXAeHHS OOIIETO pemeHHs OAHOPOJHOTO JMHEHHOTO YpaBHEHUS C MOCTOSHHBIMU
K03 HUIIUEHTaMU.

Teopema O CTpyKType OOILEro pemeHus JTUHEHHOro HEOAHOPOJHOro Au(¢epeHIHaTbHOro
ypaBHEHUSL.

Merton Bapuail MPOU3BOIBHBIX TMOCTOSHHBIX HAXOXACHHSA OOIIETO PEIIeHHS HEOTHOPOIHOTO
JIMHEWHOTO ypaBHEHHUS.

Meton HeompeneneHHbIX KOI(Q(GUIIMEHTOB HAXOXICHUS YaCTHOTO PEHICHUs HEOJTHOPOTHOTO
JIMHEWHOTO ypaBHEHHUS.

[TonsTe HOpMaNbHOW cucTeMbl AuddepeHInanbHbIX ypaBHeHHH 1-ro mopsaka. 3agada Komm
JUISL TAaKOM cUCTeMBbl. MEeTOIbl PEIICHUS CUCTEM.

Uucnoble 1 (QyHKITMOHATIBHBIC PSIIBL.

[lonsiTvie YmcinOBOTO psifia, ero CyMMbl. HeoOXOAMMBI TPHU3HAK CXOJIUMOCTH.

CBoiicTBa CXOASIIMXCS PSIIOB.

CpaBHUTENBHBIN MPU3HAK CXOAMMOCTH 3HAKOIOJOXHUTEIBHBIX PSAOB. DTATOHHBIC PSAbL.
[MpusnHak /l'amambepa. Jliis Kakux BHIOB YUCIIOBBIX PSI0B OH 3 pexTuBeH?

Panukanenbiit npusHak Komm. /{15 kakux BUJOB YKUCTIOBBIX PAIOB OH MPUMEHSIETCS?
JMurerpansusiil npusnak Kommn-MaknopeHa. B kakux ciydasx ero ciaenyet NpUMEHSTh?
[MpuzHak JleiiOHMIIAa CXOAMMOCTH 3HAKOYEPEHYIOIIUXCS psmoB. Kak mpoBOAWTCS OIEHKA
CYMMBI ¥ OCTaTKa Takoro psga? [loHstre abCcoNMOTHON U yCIIOBHOM CXOIUMOCTH.

[NoHsiTHe (YHKIMOHANBHOTO psifa UM 00JAaCTH €ro CXOoAWMOCTH. PaBHOMepHas u abCcoONoTHAs
cxoauMmocTh? CBOICTBa paBHOMEPHO U a0COIOTHO CXOJISIINXCS PSJIOB.

[lonsitne crenenHoro psaa. Teopema Aberns.

WHTepBan W paamyc CXOAMMOCTH CTerneHHoro psga. CrnocoObl HaXOXJCHHS HWHTEPBAJIOB
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CXOOUMOCTH.

Paner Teiinopa u MakinopeHanist JaHHOM (yHKIMU. YCIIOBHUS pa3iokeHHs (QYHKIMH B DAL
Teitnopa. Cxema noctpoenus psaa Tetnopa (MakimopeHa).

Paner MakiopeHa it HEKOTOPBHIX SJIEMEHTApHBIX (DYHKIHMH, MHTEPBaJbl MX  CXOJUMOCTH.
Hcnonb30BaHNe TOTOBBIX PAa3IOXKEHUH MAJs TONy4YeHHs pasioxkeHus B pag MakiopeHa Oonee
CIOKHBIX QyHKIMH. [IpuMeHeHne CTeNeHHBIX PSIOB B IPUOIM)KEHHBIX BEIYMCICHUSX.

[onsTHE TprroHOMeTpUUecKoro psiyia. ®opmynsl Dypbe 1 HAXOkKACHUS KOIPPHUIUEHTOB psiga
(byHxms eproAmydecKkas u 3aianHas Ha uatepsaine [; | O [).

Teopemalupuxie 06 ycinoBusx pasioxenus pyHkuuu B psg Oypoe.

.®opmynbl @ypbe A7 YETHBIX U HEUETHBIX (PYHKIHUHA.

@opmynel Dyppe 1y ciaydas pasiIoXeHus (YHKUMH, 3aJJaHHOM B MPOW3BOJILHOM HMHTEPBAJe
[ ;I O

Paznoxenue B psn Pypbe HeepHOAMUECKUX (DYHKITHHA.

KomrmnekcHble yncia U QyHKIHH.

[ToHsITHE KOMIUIEKCHOTO YKCIIa, €ro ACHCTBUTEIbHON 1 MHUMOM YaCTH.

Anrebpanyeckas ¢opma 3amMcH  KOMIUIEKCHOTO  uHcia. Kakue KOMIUIEKCHBIE YHuciia
HA3bIBAIOTCS] PABHBIMU, KOMITJIEKCHO -COTPSKEHHBIMU?

ApudmeTrueckre NEHCTBUS HAJ| KOMIDICKCHBIMUA YHCJIAMH, 3alMCAHHBIMH B alreOpandecKon
dopme.

I'eomeTpuyeckoe mpencTaBleHNE KOMIUIEKCHOTO 4YHCIIA, KOMIUIEKCHAs INIOCKOCTh. Moaynpb U
apryMeHT KOMIUIEKCHOTO YHCIa.

TpuHOHOMETpUYECKAsT W TOKa3aTelbHas QopMa 3amuch KOMIUIEKCHBIX ymceln. [lepexon w3
OJTHOW (POPMBI 3aITUCH KOMITJICKCHOTO YHCIa K APYTOH.

BozBenenue B creneHb U U3BJIEUEHUE KOPHS U3 KOMITJIEKCHOTO yncia. @opmyisl Myaspa.
[NonsiTre (yHKIMU KOMIUIEKCHOTO TIepeMeHHoro. [Ipeaen u HenmpephIBHOCTh (PYHKIIHH.
[lokazarenbHasi, JnorapupMuyecKas, TPUTOHOMETPHUYECKHUE, THIIEPOOIHYECKHEe U OOpaTHbIE
TPUTOHOMETpUYECKHE (YHKIIMU KOMILIEKCHOTO ITEPEMEHHOTO.

HuddepenuupoBanue GpyHKIMN KOMIUIEKCHOTO iepeMenHoro. Y ciosus Komu-Pumana.
ComnpspxeHHbIe TapMOHUUYECKHE (DYHKLINH.

[loHsTHEe aHaIUTHYECKOW (QYHKIMHM KOMIUIEKCHOTO IepeMeHHoro B oOnactu. HeoOxonumsie u
JOCTaTOYHBIE YCIOBHS aHATUTHYHOCTH.

l'eomerpuyeckuil cMmbICT MOAYJIE M apryMeHTa IPOU3BOJHONM (YHKUIMHM KOMIUIEKCHOTO
MIEPEMEHHOT 0.

IMonstne wmHTEerpama oTr (YHKIMH KOMIIIEKCHOTO IIEPEMEHHOTO M €r0 OCHOBHBIC CBOMCTBA.
Brruuciienue nHTErpaios.
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JMurerpanbras teopema Komm. WaTerpansHas dopmyma Kommum u ee cinemctBus.
OnepauoHHBIA METO/I.

[IpeobpaszoBanue Jlammaca. OpuruHan u ero cBoiictBa. M3o0paxkenue pynkuuu no Jlamnmacey.
Tabmmman300pakeHU 1 OPUTHHAIOB HAH00JIee YaCTO UCIIOB3YEMBIX dJIEMEHTAPHBIX (DYHKITHIA.

CBOWCTBO JIMHEWHOCTH, WCIOJIB30BAHUCIUIA HAXOXKACHHUS H300paKEHHs [0 OPUTHHALY U
HA000pOT.

e (CgoiicTBa muddepeHInpoBaHnsT U300paXKCHUS W OPHTHHAIA,UCIIOL30BAHUEIIISI HAXOXKICHUS
U300paXCHUST 10 OpUTHHATY H Hao00poT.5.CBOHCTBA WHTCTPUPOBAHHUS W300PAKEHUS U
OpUTHHAJA. UCTIOIB30BaHUE JUIS HAXOXKICHUS H300PXKEHUS 110 OPUTHHAITY U HA00O0pOT.

e (CpoiicTBa 3ama3ibIBaHUS W CMEHICHUS,UCTOIb30BAHUE I HAXOXKICHUS H300pKEHUS 110
OpUTHHAITY U HA00O0pOT.

e Jlonsartue cBeptku GyHKIME. W300paxenue cBepTku.lMcrnonbp30BaHnehOpMyIBICBEPTKH IS,
HaXOXICHUAN300PKCHUS 110 OPUTHHAITY i HA000POT.

e (xemMa HaxOXIEHHS YaCTHOTO peIICHHs JIMHEWHBIX JuddepeHHanbHbIX ypaBHEHUH
OTIEPAIMOHHBIM METOJIOM.

e (xema HaxOXICHHsS 4YacTHOTO PEIICHUS CHCTEM IHHEHHBIX AU (epeHIMaIbHbIX YpaBHCHUH
onepanoHHsiM MeTo10M. 1 0.Dopmyna/lroamens. @yukiunXapucaiiaa ( fhynkuus) u Jupaka

( -dymKums)

5. Meroanyeckue yKa3aHus Mo npoueaype oueHuBaHusl

OueHOYHBbIE MeponpusaATHS

l'[poue;[ypa NPOBEACHUS OLICHOYHOI'0O MEPONPUATHSA W He00X0AMMBbIe METOIMYECKHE YKasaHusl

1.

TectupoBanue

B s1exTpoHHOM Kypce CTyIeHTHI IPOXOAT €XKEeHEIeIbHOE TECTUPOBAHKE 10 MPOIEHHBIM TEMaM,
MOCJI€ U3YUEHHUS TEOPETUUECKOTO MaTepHalla U BHITIOJIHEHHBIX OLIEHOYHBIX MEPOTPUSTHI.

Kpurepun oneHku 3axanus:

® 34 KaXJ0€ IMPABUJIbHO BBIMOJIHECHHOC 3a1aHUC BBICTABIISAIOTCA TECTOBBIN 63.]'[.]'[;

® 34 HCIIPaBUJIBHO BBIITOJHCHHOC WUJIW HEBBIIIOJIHECHHOC 3a1IaHUEC BBICTABIIACTCA 0 63J'IJ'IOB;

e I 3aJaHUM C BBIGOpOM HCCKOJIbKHUX MpPaBUJIbHBIX OTBCTOB, 3aJlaHiil Ha COOTBETCTBHE U
YCTAHOBJICHHUC IMOCJICAOBATCIBHOCTHU MIPEAYCMOTPCHO YaCTUIHOC OLICHUBAHUC.

banmer 3a CIKCHCACIIbHBIC TCCTUPOBAHUSA ONIPCACIICHBLI B pCﬁTHHF - IJ1aHE
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N3 B 3-m cemectpe ctyaenTs! BemonHsoT 4 M/13 o BceM pazaenam mporpaMMbl AUCHUIDIHMHEL. Y KaX0TO CTy/IeHTa B
rpymnmne cBoil Bapuant W13, HoMep BapHaHTa COOTBETCTBYET MOPSAIKOBOMY HOMEPY CTYJIEHTa B CIIUCOYHOM COCTaBe
IPYIIIIBL.
[IpenomaBatens obecrednBacT CBOSBPEMEHHOE TTOTyUCHHE CTyAeHTaMH BapranToB UJ13, a Takxke
MPEIOCTABISET IEKTPOHHYIO CChUIKY Ha coopHuk M/13. Bce /13 pa3menieHbl B 3JIEKTPOHHOM Kypce T10
JTUCLUTLTHHE.
WN/13 nmpoBepsieT U OLIEHUBAET NPENOIABATEND B 3JIEKTPOHHOM KYpCE.
Pemenue xaxxaoro 3agaHusi TOHKHO OBITH MOAPOOHBIM, C BKIIOYEHHEM MPOMEKYTOUYHBIX PacyéToB, pacCy:KICHUH,
MOSICHEHWH, C YyKa3aHHEM HCIIOIb30BAaHHBIX METONOB M Qopmyn. 3a kaxaoe W3 BeicTaBiusioTcs Oanibl,
MaKCUMATBHBIA OaJIJT YKa3bIBAETCS B PCHUTHHT-TUIAHE.
Kpurepun oneHkn 01HOTO 3aaHNs:
3amaHue CUUTAETCS 3aYTEHHBIM, €CIIH BBITIOJTHEHO OOJIee MTOJIOBUHBI 3aJaHui
Ecnu 3ananue He 3auTeHo, paboTa BO3BpallaeTcs CTYACHTY Ha J0PabOTKYy.
CTyZaeHTBI MOTYT HUCIPABIIATh HEBEPHO PEILICHHbIE 3aJaHus U CIaBaTh HA MOBTOPHYIO MpoBepKy. [Ipenogasarens
MOJKET y4eCTh UCTIPABICHHS M JOOABUTH OANIIBI K MPEIBIIYIINM

OKk3aMeH Dk3aMeH OCYHIECTBISETCA B COOTBETCTBUH ¢ [lon0keHHeM 0 TPOBENEHUH TEKYILIEr0 KOHTPOJIS U

npoMexxyTouHout arrectauuu TIIY Ha sk3ameHe cTyJeHTY BBIIAIOTCS OWIICTHI, BKIIIOYAIOIINE TCOPETUICCKHE
BOIIPOCHI U MpaKkTH4eckue 3aaanus. [Ipenogasareins, mpoBepuB paboTy, B X0 YCTHOM Oecebl CO CTyJCHTOM MOXKET
3aJaBaTh BOIIPOCHI 110 CAaMOMY OMJIETY, a TAKXKe JJOIOJHUTENIbHBIE BOIIPOCHI 110 TEOPUU U IIpaKkTuKe. B ntore cryneHt
HabupaeT UTOrOBBIHM 0aJlI 32 9K3aMeH, MakcuMaibHO 40 6atoB. OueHka 3a TUCUUIUIMHY GOPMUPYETCS KaK UTOTOBAsI
3a paboOTy B CEMECTpE U 3K3aMEH B COOTBETCTBHUE C MPUHATON IIKAJIOH OLICHUBAHMSI.

DK3aMeHAIMOHHBINA OmieT st cTyeHToB K3® cocTout U3 2 TeopeTHUecKuX Bompoca v 7 3a/1ad.

JUist CTyZIEHTOB, CIAIOIIMX 9K3aMEeH B OHJaiH-pexume (uepe3 Muteprer Ha caiite MuD0), 6uner coctout
n3 20 3a1aHuil ¥ BKJIFOYAET B ce0s 3a/1aHMsl CICNYIOMNUX THUIIOB: 3aJaHusl Ha BBIOOpP €IMHCTBEHHOTO OTBETA;
3aJlaHusl Ha BBIOOP MHOKECTBEHHBIX OTBETOB; 3aJ]aHMs HA YCTAHOBJICHHUE MOCIIEOBATEILHOCTH; 3a/IaHHS Ha
YCTaHOBJICHUE COOTBETCTBUS; 3aIaHUS JIJIs1 KPATKOTO OTBETA.
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CryaeHTsl, HE CAABIINE SK3aMEH B CECCHOHHBIN NIEPUO, MOT'YT IIEPECATh €r0 B MEPUObI TUKBUAALINU
3aJJ0JKEHHOCTEN B COOTBETCTBUE C JIEUCTBYIOLIEH MPOIIEAYpPOH.

Pe3ynpraTsl mpoMexKyTOYHON aTTecTanuu ohOpMIISIIOTCS BEAOMOCTBIO M BHOCSITCS B 3a4ETHYIO KHIKKY

o0yuaroIerocs.
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