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r4crIOJrE3yrI [OoTpoeHrrt MareMarvalecKl4x MOAeJrefi '{ffi

los[MaTb KprrTep[[ KaqecTBa MaTeMarl'IqecK]irx
IIpo6neM,

u oMflIrpr-rocKofi npoBepKl4 Hay{Hbrx reopufr"

OEytIAIOilIEIOCfl, OOPMI{PyEMI'IE B

- BIaAeHI'reM Kyn6

coBpeMeHHblX

- c[oco6HOCTLIO K

caMOCTOtreJrbHOft

,uetrerlbuocrl4 (O[K-3) ;

- cnoco6uoctlto
o6rer<r:on r'r .rsrel {ft - 1);

- cnoco6uocrrro

BbIqIICJII{TeJII'H6Ie

MaTeMaTltqecxux
Yrrerr: - [Pr4MeI{trb

ApyrI4X npnKnaAHbD{

- npoBoAI{Tb aIraJII{3

np""*t u"Spouofi o6pa6orru rau$ opuaquu;

,Joo.o " ur.iop"tnn""""roro MoAeJII'IpoBasI4t-l'I

JIEMATI4KI'I 14 CTPOI'ITE MATEMATI'qECKYIO MOAEJIb'

;;;;" o"dponofi o6pa6orr<i' un$opuauzi'r'

npuMeH.f,llb rIX Ilpl'r

Syn,qaveutanlurx

ocBoEHI{t Alrcqrilull4lrbr (MOtrvJItt)

B pesYlr'rare ocBoeHus ofi .uucqun:lanri BbrlrycKrrlrK aoJrxen o6naAa'rr, cneAYIo lIrMI{

rr npoQeccuoua:rbubruIr KoMlereHillrtMrr:

- BJIAIEHITEM METOAOJIO TCOPETI4qECKIIX I'I 9KCIIEPI'IMEI{TA!-IbHbIX IICCJIEAOBATTfifi S O6IACTIi

upo$eccuona,rurou
(orlK-1);
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TexuoJrorufi (OIIK-2);

HoBbrx MeIoAoB rrccJleAoBalrll fr tt ax rIlIrMeEeHItl-^:

la'renlcrcoft AeqrerbHocrl4 c o6racr[ npoipeccilonaru'uou

U IDIIMEH'Tb HOBbIE MATEMATI{qCCKIIE METOAbI MOAEJIi'IPOBIIHI4'

:a6amream, o6ocHoB6IBarL rr recrl'Ip-oBarb.^-:Pi"nttu"t"

c npfiMeHeHI4eM coBpeMelrubrx KoMlrr'rorepubrr rexuonornft (flK-2);

' roroBuocrr,Io pa:pa6prrrna'rr' lroBbre MareMar[qecrue MeroAl'r anroprrrM6l rrponepK?I

aJIeKBarHocrI'I t*"tu1"u""*^ lroAeleft o6r'erros Ha ocuoBe AaflHr'Ix Harlpgofo

ercnepr,ruenra ([IK-S);

- roroBHocrbro pa3pao+TbrBarb cl,IcreMbr KoMlrl'rorepHoro I4 llMl4TarvloErlofo MoAeJIIipoBarrIri{
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opToroHalnbH6D(
- OCHOBHbIE METOABI

- MeTOA[,r

alu1r43e rlo6anlnrx nooOo"* iu ocuoBe r:ry5orr'rx 3uaE[fi

r4 KoMrlbroTepHbrx HayK;
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2. Pxgu OYPre'

3. fIPusHaKz
4. Br'rqlrcnenr're

5. Pa.segcrso

7. Pr,u OYPre r

9. TeoPeur'r o

3aIaHIItr AJIq

1. Pagnoxurr
2. Pagloxr'r'rr
3. Pa:noxnm
4. Pasroxqrl

2. Cso[crBa

3aAan[s A.tts

(0,1,2,3).

Bonpocsl g.ln

3ananfis Ars

2.
3.

floH.f,Tl.rt r4 ollpeAereHut '

prgon @YPre.

ax $ymuufi n Pra @YPse'

6. Prg (DYPre uerurx n $yHtctlnfi.

8, tAPo [tlPrue' ffJio.oo"uunun"e uacruofi cyunsr'

$yrr ullfi praoru @YPre'

f(x)-. B ptn Oypbe Ha I4HrepBare (-tr' 7c)'

i1x):x e Pra oYpbe no cHHYcaM - .-
f(xFsin x s prl @ypbe no KoclllrycaM'

iiJ:" 
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p"g ovpbe B sncroHen[I{arrbuoM BI{A''

Terua 2 <dIPeo6Pa3oBaHI{e rr Arrcnperrroe npeo6paronanue iDypne>>

1. flPeo6Pa:onauue Teopeua lfnaHurePe'rr'

'#H*#ll" opnquu npeo6pa'sonanur o;pse'

me OYPre.
npeo6Pasoeanui OYPr'e'

;;;;;";fu*to nPeo6Pasora'rnx (DYPre'

ro npeo6Pasosalrut <DYPbe'

;'ff;;;;";6er'oro npeo6pasonarux (Dvpre'

raulre oYPre SYuxuutl f (x)= e-t"l

tr -\ - a-!2 (npeo6pasosaHue ro'lorola)'
<Dypre qYununu J \'' - '

3. Brrquclr-rrr .,p"o6p*ouu"t" Oypbe craHAaprH"l: ::::fY:::::T:1"#
:"#i]l"fiil;;;;"i'JG'o'o o*npernoro npeo6paronarv.r 

(D1p*:'

4. Brrqucrn'n' npeo6pa,:onanze @ypbe eAI'IHI4r{Horo HMrryJlbca (1'0'0'0)'

Terraa 3 <<,[ucrPernoe
Voluro>

3. @YIrrqlrz 3pnsra
4. [r.rcrPernoe
5. Br,tqucreH s

6. Pa.seHcrso

7. Csoficrsa
8. Cnempa,rsnoe

1. Bruuclu:rl

2. Btrqucrurr

1. ,{ucltPerHoe
2.,{ucnPeruoe
3. ,{ucrPernoe
4,,{ucrPeruoe
5. Jl.rnefiurte
6. MeroA
7. Crerrpa.ruioe

1. Br'rqucnrarr
eenroPa (0,1,2,3

Br,rqucnrlrr
flponePrnr'

Volrra n nYIwePa{wr A4alraPa'

Vonura r uYlaePaquu llelu'
Vollla n nYIuePaqwl Vonua

lr,te Yonura s Hosofi nYuePauan'

AucKperHoro [peo6pa3oBaHht yo'ruIa'
.'.t Al{oKpor'ur u 'vvvvv"*'--- :'noro npeo6pasosa'l'Is Yon'ua'
m,ruefi noi nepecranoBxr'r Ar{cKpe

r"" orrupu"opu oltcKperHoro rpeo6pa:onauul Yomua'

eruoe npeo6pasoranue Vonna-A'4auapa craHAaprHoro'qerbrpoxMep[oro

io"*uriotrt" 
"trHa,r 

BblqrrcJreHlreu o6par*roro 4ucrperuoro

lJ.i'T3 #:Xll?;saH'e vo ra "o""'li:'-:.::?-:"^:: Jli'#
;;;ti;;Iil;""anq Ha rpnMepe cra'naprHoro Be*ropa'



4. Buqlrc:rlrrs
npeo6pa:osalrul V

fltu rcrYuero
no a"aq"nn"rn, cJIyxI4T ,4JIt oqeHKrr pa6orr'r acnflpallra Ir [pfi3BaI1

rrrbrx TeopeTI{qocKIrX I,1 [paKTI',rqecKEX s:rIAHW:^' [pIro6peTeHLIt

pa6orbr, yMeHI4e cI'IHT$I'IpoBarb [oJIyqeHHbIe 3HaHI{t u [pr4MeHtrr'

6x 3Mar1, oqenrasaul.Ie trpoBoAlrrcfl rro rtprulqufiy <<sa'rrego) / <<He

na co6crseHnrre noAnpocrpaHorBa o[eparopa AucKperHofo

u Vonma-Ilalu'

vcnoer rs AaHHoii AI'rcqrInJrI'IHbr yue6nrnr't nnanolr

pa6orrr acmaPanra

u ue'rerHux $ymqufi.

i#io"o"t*n"" *e'racruofi cYu ust

s nvMePaunll flsru'

"" 
J""titt v"tura' Koncranrrr Jle6era'

@ypre. TeoPelra fllastlrepeJ]f '

soranuft OYPre.

;;;;;;;;""'" gvurqur'I npeo6pasonaua.r ovpre'

f nffi u o""nnernoro rpeo6pasonanu.n @1pr'e'

Vo,"uta u *rYmePaqtlu Aran'taPa'

.e Volura I uYuePa{lrrl flsnu' -
J*pu"opu ot""p'""noro npeo6pa:o^eauur Volura'

u 
-or"np" 

t"oa" npeo6pa:osauwr Kpecreucoea'

;;;;;;t; npeo6parona'n-a von-ura-Aaavapa'

it"no""to.o ttp"o6pa:oranr'u @ypre'

ioro npeo6Pa.eonan ut XaaP a'

;fukl',";",:ruff xlxff :;l:ififf:::*ffi H#
;:B:iil:ffi ffi#;;;;;; noi'Po"un* e cnYuae 'rrrv

[peAycMoTpelr 3aqeT'

BbulBIrTb ypoBeH6

HABbIKOB CAM

Inx B peIIreHI']II4

3AIITEHO).

1. Pr4 OYPre

2. Prg (D1Pse n

3. -fl4Po [NPrue'
4. Cr,lcrcuaY
5. qnpo [uPrr;re

7. Csoficrsa
8. OyH qIIu

9. ,ftlcnPeruoe
10. CnenrPalr,noe
11.,{ucrPernoe
12.,{ucrPeruoe
13. CnenrPa,lrnoe
14. IlocrPoenue
15. BrrcrPlti
16. EncrPnfi
17. A;rroPma
18. AlroPran'r
19. Cxarue
20. Cxarne

Ilha.na oqeuunauun

(3a'rer)

@ocBoeHrrro 
rrporpaMMl'I

B coBgp encrBe rrJrl{ B llocraroquoft crerrenl{ ollJIaAoJI

BOIIPOCAMI,I AI'ICqI-IIIJIIIHbI' TIOKA3AJI UEO6XO4T'TITT'TE

@oper'l.{ecKuM Pa3AeniaM

Ar{cqIrrlJII4Hr,I U He BJIaAeer KaK MI4HI4MyM octroBHblMrl }adeH 'MI'I 
U



KlaccuSrarauru
Pr4u @YPre.

Ilpr,rsnarrl cx
Paseucrso
Prg OYPse uernux
Pga Olpre s
-fl,{po ,{upnxre.
Teopeusl o

10, O6quii crryqafi

12. Csoficrea
13. OYnrcuau SPunta
14. {r.IcnPernoe
15. Brtqrcleuue
16. PaseHotso
17, Csoicrga
18. I{zPrYunrnar
19. CnerrPallnoe
20. CucreMa Vormra s

2 1 . ,{ucrPer:uoe
22. [ucrPeruoe
23. CnenrPa.runoe
24. Meroa
25. KoguPonanrae

26. Merog renePuPo

27. BtrcrPrfi
28.EucrPnfi
29. Oronnoe
30. Cncrerr'la XaaPa

flprnrePsr sagaur u

Pnqrr OYPre

5. Pasrox<urb
6 . Pa:lox<r'tr:r
7. PasroNn$
8. PasroNut

Ilpeo6Pasonauue

3. Brrqscnrltl

4. Bnqucnzru

f(x)=x s pga Oypbe Ha uHrepBane (-fi' tT)'

f(x):x B pra o)pbe no currycaM

(xi=sin i u pr4 oypse no Koo4HycaM'

gi"j-, u p"A ovnbe B sncfloHeHur'Iarbl{oM BrrAe'

Konrpolr,urre norrpocbr K 3aqery

AnaloroBue crlrnalrt z qu$posrte cqrHarbl'

noHtTl,tf, ,r ollpeaeJleHl'ts'

pr4oa OYPre.

neuerunx $Yuxr+li'

Hiouoo"u"n"o"e uactuofi oYuu''

+yurrluft PrAoM OYPbe'

ranue OYPle.

flsnr.r.
Yolura n uYt*lePauuq AAaMaPa'

@1ple $YItttquu

Oyple QYIrru4'lrl

cuoreua $Ynnunfi'
*""- 

" 
plro ovpbe rro oproHopMl]ponannoii cr-rcrelre'

I 1. flpeo6Pa.:onanrrc TeoPeua llnalrulePern'

'J*lflt"lli" +t'nuar'r upeo6pa:ora'ur ovpre'

rrx nPeo6Pa.:onanafi OYPre'

on" o't"*putto.o upeo6pasoranlu @ypre'

npeo6paaonanu-n @YPre'

ofleparopa AHor(pernoro npeo6pa.:onanur @yple'

:,Ill"ff #ffit"lHl JilJoop*ou* ,' von'u

,ot;*p"tt"tt ttp"o6pa:oeauui Vortlla'

il"" ! no"ot* o"crpernux npeo6pasogawrft vorua'

u gucrPelrltx $Yurunfi Vo'lrua'

;;;il;;'; "p;;6Pa:ooauu-n 
vo'rura-AaaMaPa'

AHcKperHoro npeo6pa:ooaHra-r 
(Dypse'

rral*re (DYPre.

o"" n* "pt""p 
nparno-uacuna6noro auun3a'

AJrfi 3aqeTa.

f(x) = eto '

f (x) = e-" (npeo6paronanue rononola)

,{ucrPerHoe



(0,1,2,3).

,[ucrpernoe

1. flocrPoenne
2. IlocrPoeure

3. IlocrPoenue

Beftsfler-aga,'Irls

1.

2.

4.

1.

z.
3.
4.

,|

3.
4.

Buqraclut'

Bblqqcrnrb
flpoeePurr
Buqucnrlrr,

:;ff ff "ffi :i:,,::n*iff fff#Fiiff llff i8J#,"in'e'"''

'"T;*lltrL+:rnffi :##*hffi #fJ"ffi"-tut

1. Bnqr'rc.nr'rrr'
rerroPa (0, i,2,3)'
npeo6Pasonauur

.A,4auapa. 
qHoro uMrryrbca (1,0,0,0).

npeo6pa3oraufie VoJIua eAunx 
^ ^-d'nAn'"'oio BeKTopa.BuqqcrnrL'

IlpooePurr
Buqr,lc 'rrb

ori-u-Aautupu " 
Vomua-fls'rn'

upeo6Pa:onanun

BncrPue a"rroPlnuu'

npeo6pasonanue Vonura-AAarlapa craHAaprnoro rlerblpex\{epHolo

",i^*"it "ta"- 
urruucnenueu o6parlroro Al.cKperHoro

;lmx*g-m:il'#Hff ff :ffi#ii'""iilliil;

Oronnoe
Cucrer,Ia XaaPa

HenPePltnnoe

,{ucrpetroe

Ocnonnaq

1. I{raSPonax o6

M. : Texnoc$ePa, 20i

2. MetoArr

i fa,ugmoscruft B'tr{'

3. Ocnonr,r

pecypc] : Yue6noe

1. IluQPonar

aJrropIrTMa

arropl4TMa

aJropI4TMa

CUTHAJIOB.

.lHcKperHoro npeo6pa:osauur Volura-Agaltapa'

;;il;;;;;; ;;"o6Pa:oeaHnr vo:ruia-rlsnH'

Ar.rcKperHoro npeo6pasonauur oyple'

'"'"ff-lfli; rparno-uacrura6Horo aHaiII',=a'

trvr

IIIqECKOE II r4HOOPMAqiloHrroE OBEcnErIErilrE
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