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Mnnucrepcrno o6pa3oBaHrrfl rI rrayKrr
rocyAapcrBeHHoe oloAxerHoe oopa3oBaTeJlbHoe
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<<Bra.unun ft rocygapcrnennuft yulrBepcurer IrMeHrI IpnropreBrlqa I,r
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YTBEPXAAIO
flpoperrop

PAEOqA.fl IIPOIPAMMA YqEEHOfr

TIIKA: AJITEEPA U HATIAJIA MATEMA IO AHAJIII3A;
IEOMETPI{fl

,{nr cnequaJrbuocrl4 cpeAHero npo(f eccuouanbnorq o6pasonauur

TexnrrrrecKoro npoQnra
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Pa6o.ryro

npoToKon

firapexrop

flporpav
HA

flporpav
HA

llporpala
HA

'/;

Q.A.O., yrreHarr creneHb, 3BaHr4e, no.4nuc6

rrepeyTBep)KAeHa:

yve6Hufi roA, rrpororor }lb
Izpercrop Jrerxa BrfV

rrepeyrBep)r{AeHa.

yue6nufi roA, npororon }{'q

O.14.O., yqeHar crerrenL, 3BaHr4e, npAnracr

OT

MMa yue6Hofi rucqulrJrr4Hbl paepaSoraHa Ha ocHoBe @fOC

cpeAHefo (uonnoro) o6qero oSpasonauux (yrnepx4eHHhlM npI{Ka3oM

Mnun
rrpr{MepHo ilporpaMMbr o6qeo6pa:oearemHofi yue6nofi AI4cIInrnI4HbI

MATEM TI4KA: AffEEPA VI HAIIAIA MATEMATNT{ECKOf O

AHAru43 ; |EOMETPVIfl l.nn npoSeccuoHuulbHblx o6pa:onareJIbHbIX

opfaHlr3a o4o6pennofi Hay.rno-vterolIlqecKIaM coBeroM I-{eHrpa

o6pa":onaHr4s, u HayKI{ P(D or I7.05.2012 n. J\b 413) n Ha ocHoBe

aJrbHofo o1pasovauux (DfAy (OI4PO) kr peKoMeHAonanHofi rrr
peanvr ocsonnofi npoQeccuonamnofi o6pasonapemsoff rpofpaMMbl

cpeAHero po$eccnoH€urbHoro o6pasonanzx (.z1anee - C|IO) na Saze ocHoBHoro

o6ulero r;alvrfr c rtoflyqeHueM cpeAHero o6qero o6pa^:onanu.f,, Ilpororon ]lb

3 or 21"07 2015 f., ro crerlr4ulnbHocr?I CIIO rexHzqecKoro frpo$nna
09. . 0 3 <llp orp arr,rMlrp oB aHIa e B KoMlrbrorepHblx cI{ greM ax>) .

KaSeapa- a6 or.rur : KonneAx I4HH oB aIIII oHEthIX rexn ondrvrit vt

rrpeArpr4H MareJrbcrsa BrfV.
porpaMMy cocraBr4n:

-f,uuapona .C., crapruufi npeuoraBareJrb KoJrJreAXa BrfYl

llporpala
TCXHOJIO

a paccMorp elna vr o4o6peua Ha 3aceranuu Korne r{xa uHHoBaIIZoHHhIX

fi u upegupr4HlrMareJrbcrBa BrfV
}lb1 or << 3/ >>

p3 20r'{rosa
I,ITfIBnfV 3/* 7zt'P /co' - '"

O.14.O., yqeHas creneHr,, 3BaHr4e, rroAnracr

rrepeyrBepxAer{4.

yve6nufi roA, rlporoxon J\b

Iupercrop onJre.rrlra BrfV

Inpercrop Konnenx(a BnfV
A.h.O., yr{eHtur crerreHr, 3BaHr4e, nolinncr
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1.1. O6"rra

llporpana
HAIIAJIA M

MATEMATH

peanr{3

IIpeAenax
CIIO Ha

TEXHI{IIECK

1.2. M
o6parona
V.re6Has
feoMeTpl{.fl
<Mareuar
Y.{e6Has
feoMeTpr4

CIIO ua

A14CrIr4nnr,l

1.3. f{e"rrn
OCBOEHIIq

Co4epNan

KynbrypH
. o6ec
MATEMATI4
a

IIpr4 perlleEr
. o6ec
oouleqeno
OfII4CbIBATE,

OceoeHrae
cryAeH

- cOo
f,3brKe Hay
MATEMATI4

_ IIOH

rrpofpecc

1. IIAC
MAT

O PT PAE OqETZ UP OTPAMMbI YIIEBH Ofi ruA CUUIIJIIIHbI
MATI,IKA : AJIIE EPA I{ HAqAJIA MATEI\TATITTIE C K Of O

AHAJItr{3A ; IE OMETPI4fl .

rrpr{MeHeHufl rrpofpaMMbr :

o 6rqeo 6p a3oB areJlbIrofi y.re6u ofi 4u cq r4rrrrrrHa (Marevr au4Ka : aJrre 6p a w
lMarl4r{ecKof o aHaJII43 a; re oMerpr4r ) IIp eAH €]3HajreHa An-f, r43yrr eHr4fl.

n np o S ec crroH anbHrx o 6p a: oB areJrbHux opra$ vsar\r4flx C[IO,
x o6pa":onarenbHyro rporpaMMy cpe.qHero o6d;ero odpa^:onaHnx n

BOeHr,rr ocHosHofi npos eccuonanrnofi o6p a^:onarelrHofi rrpofp aMMbr
) ocHoBHoro odulero o6pa:onalnfluo crerlr4arilsocrz CnO
'o upo$unx

09.0 . 0 3 <llp orp aMMr{p oB aHr4e B KoMrrbrorepHbrx cucireu an> .

yue6uofi Ar.rcqrrrJrrrHbr B crpymrype ocnonu[r npo0eccnoHa.rrrHofi
nuroft [porpaMMbr:

xa u unSopMaruKa) O|OC cpeAHero o6llero

oft.
I{ 3aAaqu yue6Hofi Ar{cqrrrJruHbr - rpeoon\nut K pe3yJrbraraM
,t oKt, ntute6nofi ArrcqurrJrHHbr:
e lrpofpaMMbr HarrpaBJreHo Ha AocTr4xeHr4e cJr

o6e
x H rrcropr4qecKr,rx S arrop ax craH oB Jr eHrzr Marelh arraru ;

eqeHn e cs opnrup oB aHHo crr4 rorr4rrecKof o, aJrf opr4TMurre cKof o r4

CKO|O MbIIIIJIEHI{':
ue c$opivrr4poBaHHocrtr yMeHufi npuvlenxrd nonyrreHHbre 3HaHrlf,

r4 pzI3Ir4rIHbIX 3aAaq;
eqeHl4e coopvrrapoBaHHocrl4 npeAcraBreHufi o MareMarr.rKe KaK qacrH

ecrofi KyJrbryphr, yHHBepcaJrbHoM {3brKe HayKI4, rro3BoJrrroilIeMeuKot4 KyJrbryphr, yHHBepcaJIbHoM {3brKe HayKI4
r43yqaTb peaJrbHbre upoqeccbr Lr flBJrellprfl.

AepxaHr4x yre6noft Au crlzn JrrlHhr o 6 ecn equB aer I o crrDr eH r{ e
cneAyroqr4x pe3yJr bTaTo B :

n;

M aHr4 e 3H arrrlMocrr{ M areMarr{Kr4 4.nfl Hayqn o -re}5nuqe cKoro
csopuupoBaHHocTb oTHorxeHr4.tr K MaTeMaTr4Ke KaK K qacTr4



€urfo

n caM

o6u

TIJIAHbI

TOTOBH

tIo3

o6qeuer se.{ecKofi Kynbrypbr qepe3 3HaKoMcrBo c Hcropvefi paznurvtx
(ta, gBoJlloqpreft MareMarI4r{ecKI,IX uaeit;
ikrrr4e rof r4rrecKof o MhrruJleHkr r, IIp o crp aH crB eHHpro n o o 6p ax e]clLrfl,

MATEMATI4

.{ecKofi KyJlbrypbl, KpurLIvHocrrr MbrrrrJreHr4r ua Jrponne, neo6xoAprMoM
grn 6yty efi npo$eccrroHanbHofi 4exreJrbHocl[r, Arrfl rrpoA Hr{fl oOpa3oBaHVA

AHLIfl;

EHUE M ATEMATI4I{CCKI4MI4 I4 VMEHI4tr HEOOXONUMbIMII B

TIOBCE,UH ofi xHsHI,I, p.Irfl ocBoeHllfl ECTECTBEHH -HayqHhrx

,4HCIIHIIJI 14 AprarJurm uu up o Q e ccr{ oH anbH oro qHKJra, AJr.f, JIyqeHIIfl
oopasoBaH s o6racr.f,x, He rpe6yorqux yrny6lennofi MATI4TIECKOI{

TIO.trfoTO

BHocrb ra cnoco6Hocrb r o6pa^:onaHnro, B ToM rr CJIE

BaHr4ro, Ha rrpor{xeHzpr nceft xr{3HLI; co3HareJl HOC OTHOruCHI{C K
Henpepbr ovry o6pasoBaHuro KaK ycnoBr4ro ycnerunofi npo nouanrrrofi ra

noft 4exrenbHocrll;
T Hocrb pr cuoco6Hocrb K caMocrosre;mHofi ecrofi u

co cBepcTHnKaMr4

naterucrofi,

OTBETCT

r

3HAHT4f,MI4

CMEXTHbIX

canaoo6

HOI{ .qeflTenbHocT?I;
BHocrb K KoJrJreKTpreHofi pa6ore, corpyAHlr

o6paso trHofi , o6ulecrseHHo IroJle3uofi , y.{e6Ho-Ia

OTH

yqacTLrflB
o6rueuauu

rr errrHbre cTp aTerr4H B p a3nHqH brx cl4Tyarlr4.fl x ;

upoerrnofir

f

rrpoeKTHo r4 Apyfr4x Br4lax .4eflTeJrbHocTr{;rL AyJ L IL^ DILA(LI\ Avrl-L\/JTDrlWV LyL)

IrreHHe r< npo S eccr{oHurrrbHofi 4exrenbHocrr4 KaK Bo3MoxrHocrr4
euLrla JIr4qHbIX, o 6rq ecre eHHbrx, focyAapcrBeriHbrx,

HaJrbHbIX [pooneM;

M peAMeTHbrx:
yMe

KOppeKTr4

AOCTT4XTeH

nrr6npam
yMe ue rrpoAyKTHBHo o6qaruc-f, lr B3or4MroAeficrsonahr s rrpoqecce

COBMOCTHOI A e.{Ten bH o cTr4, yr{r4Thr B aTb rr o3r4 ur4r,.r Apyf lrx yq ?cTH r4 Ko B
-- ^l^l^^--------^ 1.trE-'ITEJIbH , eQ$er<rnBHo pa3perrrarb ron$nulcru;

BJI eHr4e HaBbrKaMr4 rro3HaBarelrHofi , yv:e6no -ucclei4onarelrcrofi u
AerrenbHocrr{, H aBbrKaMr4 pa3perxeHta-fl npo6nerra ; cuo co5nocrb r{

rrpHMeHeH

K C aM O CTOSTenbH OMy rI OrI CKy M eTOA OB p errreHl4f np aKTr4qe cKr,rx 3aaaq,
IO pa3nl4rrHhlx MeTOAOB I]O3H AHLrfl;

BH ocrb u cnoco6Hocrb K caMocrof,TeJrbHofi uu$ dpuarlr4 oHHo-
rn ofi I e.f, TeJIbH o crl4, BKJIroq a-l yM eHu e opr4 eHTI4poB arbcf B p a3nrdrrHbrx

I4CTOIIHI4 ra H S op rr.l a lq:avr, Kpvrruq e cKr4 o u eHr4 B arb r4 r4 H Tep +p err4p o B arb
nn$opu IO, rr o Jrr{aeMyro H3 p a3nzqHbrx r,r cToqHr{KoB ;

eHI{e s3brKoBbrMr{ cpeAcTBaMr4: yMeH.Ae 
'CHO, 

nOfI4qHO H TOTTHO

I43JIafaTb C

B eHr{ e H aBbrKaMr,r rr o3H aB arelrn ofi p ecpnercuu

I,IE CAMOCTO'TCJIbHO OIPEAEJI.'ITb IIEilU AE.'ITEJIbHPCTI4 I4 COCTABJI.'ITb

IJIbH o cTI4 ; c aMo cTo.[TeJIbH o O cylll e O']IBJI{Tb, KoHTponI{p oB aTb I,I

BaTb AetrTeJrbHocTb; ?rcnoJrb3oBaTb Bce Bo3MoI{rlbre pecypcbr Anf,
r rrocraBJreHHbrx qelefi u peurv3arlur4 rrJraHoB AqflTenbHocrtr;

coBeprn srx 4eficrnuit u MbrcJrr4TeJrbHhrx npoqeccoB) vrx



OCHOBAHI{ , rpaHI4II CBOef0 3HaHr4fl,I{ He3HaHI4.fl, HOBbTX nO3l{aBaTeJIbHbrX 3AAA\vr

cpeAcrB

u
coo6pa3

KyJrbrypbr
OTIKICAHKIfl.

I{X AOCTIIXTeHU{;

crpeMneHHocTb B rror4cKax u npvrkrflTkrv perne]g'Yi|,

b H o cTb 14 uHry l4r\nfl ., p a3BuTo cTb rlp o cTp aH cTB €iHHbI x IIp e A c raB ngHlrft;

Mr4poBaHHocrb npeAcraBJleHl{fr o iuareuaruuec$nx IIoHrrI4{x KaK

BAXHEI'I

pa3Hbre n
nocTpoeH

nplrMeH
BJI

nppaqz0H
r4 HepaBeH

TOM IIHCNE

HepaBeHc

-cIIocoOH BOCrrpr4Hr,rMaTb KpacoTy Ir fapMoHHIo MHpa;

ETHbIX:

MupoBaHHocrb npeAcraBJleHplfi o uareuarl{Ke (ar uacru uupoeofr
Mecre MareMarr{Krr B coBpenaensofi III4BI4nI43arIian, cuoco6ax
lnenuft pe€urbuoro Mr4pa Ha MareMarl4r{ecKoM rgblKe;

MATEMATI4

rroBeAeHI4

ecKoro aHaJrnga pr prx csoficrBax, BnaAeHr4e yue{veu xapaKTepl43oBarb

SyHrcrIzfi , r4 crr o Jrb3 oB aHr4 e n onyrreHHbrx 3H aHrd it Atts. orrvrcanvrfl. vr

^^-oit.

o5s:

AHAJII43A bHbrx 3aBkrcr4Mocrefi:

eHVe ocHoBHbrMrr rroHrTr4flMr4 o rrJroOKHX r4 rrpoqTpaHcTBeHHbIX

reoMeTpr4
'- -'r--^r

ecKlrx Srarypax, zx ocHoBnux cnoficrBax; cSopn4zpoBaHHocrb yMeHut
pacrr03

Mr4pe; npr4 eH eHI{ e u3yrIeHHbIX CB Oft CTB reOM eTpI4qeCKI4X

perxeHr,rt

Mr4p oB aHH o crb rrp eI craB JreHufi o utrl o q e c cax il 4BireHr4f, x, I4M erorll4x
BeporTH
OCHOBHbIX rroH.f,Tr4sx oneMeHTapnofi reopr4r4 Bep)omnocrefi ; yvreuzft HaxoAHTb I4

oueHI{ BepoflTHocrr,r HacryrrJreHl4-fl co6rrrrafi n upo crefi
cHTyarlr4

rrpofpaMM
rrpr4 perrJ r4r4 3A[AI{.

1.4. Ko"nn ecrBo rlacoB Ha ocBoeHr{e [porpaMMbr yve6H{fi AlrcqnrrJrrrHbl:

nofi yue6Hofi uarpy3Kl{ o6y.rarorqeroc.fl - 351 uap, e roM tII4cJIe:

nrnofi ayAr,rropHofi yue6nofi narpy:na o6yuarorrderocx - 234 qaca;
,flroJrbHofi pa6orrr o6yuarorqefoc-fl - ll7 qacoB.

MAKCI{M€tJI

c



)

2. C\

.1. O6rervr

PYKTYPA I{ COAEPXAHUE YIIEFHOIZ

yue6nofi Ar{cqurrJrr{Hbr r{ Br.rAbr yueduofi pa6

[ICUl4ttIPIHbI

Bu4 yue6uofi pa6oru O6'ue*t qucoq

Marccuua rbHafl vqednaq HarDv3Ka (scero) 3sl
O6lrsarer >Hafl, ayilr4TopHafl yqednaq Harpy3ma (ncero) 234
B TOM qUCJ e:

JreKq14r,r: lTB
TIPAKTI4 recKple 3alflTurs" r4 KoHTpoJrbHbre pa6orrr II6

Caprocloq reJrbHafl pa6ora odyqarcuerocfl (ncero) 117
B TOM qI4CJ e:

BHeaylr ropHar caMocrosreJrbHat pa6ora 77

LIHTVTBKI, :YANbHbII4 IIPOEKT 40
Irlmozoeaa ammecmattufl 6 &opue: ?K3UMCH
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3. XAPAKTEPI,ICTIIKA OCHOBHbIX BT,TtrO

NE,'[TE JIbHO C TPI CTYIEHT OI
YIIESHOU

CogeSxaHue
o6v.lenHq

Xapanrepr{crnKa ocHoBHbrx B
cryAerrron(Ha yponne yqe(

rAoB AeflTeJrbHocrrr
nux Aeficrnufi)

Bseaenne OsHaroldJreHpie c poJrbro MareMarl
sKoHoMr{Ke, uH$opvraqr4oHHblx Te

lpaKTr{qecrofi A€fr€Jrr,Hocru. OsH

14 3AAaqANrH [3yqeHr,rs MaTeMaTI{K}

cneur4€Lrrbnocreft CnO.

KLI B HayKe, TeXHI4Ke,

HOJIOTI4'X I{

lKoMJIeHI4e C TIeJI'MI{

ilpr{ ocBoeIJr4Lr

AJIIEEPA
Pa:nurne
III{CJIE

IOHflTIIfl O Brruomrenne apuSMellrqecKl4x Ae
coqeTas ycTHbre u IILlcbMeHHbre rrt
HaxoxAeuue upu6nlrlreHHbrx 3Har

norpelrHocrefi BbrqrlcJreHurfi (a6co
orHoc?rremHofi ); cpaBHeHr4e qprcr(

Haxox.4euue oruu6oK B [peo6pa:r
Bbrqr4cJreHraxx (oruo cvres. Ko BceM

rrpofpaMMbr)
rryHKTaM

(t crsniT. :na4 qvrc ravrkr,
rI4eMbI.

tenufi BeTHTIHH 14

ruorHofi ra

)Bbrx nupaNeuufi.
IBAIII,IflX VT

KopHu, cr
rorapuSrv

TIEHU. OgnarouJreHrae c rroHflTr{eM KopH.fl

csofi crsai\d v pa1u:r.anoB r4 [paBr4na

ropuefi.
(DopnnynnpoBaHr{e o[peAeneHr,r-f, K(

ropnefi . BH.{ucreHrle rr cpaBHeHr4(

rrpprKrrAKr4 3Har{eHr4"fl KopHtr.

llpeo6pa:oBaHr4e rrucroBbrx ra 6yrc

coAeplK arqux p aAr4Karbr.

BrrnomreHue pacqeron ro Sopuyr
paAr4K€rlrbr, ocyrlecrBJrf, fl ueo6xoAr
rpeo6pa^:oBaHr4r.
Onpe4eneHrde p aBHo cr4.JrbHocrr4 Bb.

p a[LrKanalrn. P eureHr4 e r4pp arIH oH a

OsHarcoNdJIeHI,Ie c rroHrrr4eM crerrer
IIOKA3ATEJIEM.

Haxox4eHlre 3Haqenuii crerreHr4, I
neo6xoAzMocrr4 HHcrp,yMeHTzlJrbHl

3auucusaHne KopHs.n-ft crerreHr4 l

Apo6Hurr,r rroKa3areJreM u nao6opo
(DopruynupoBaHue cnoffi crn crerren
crenelteft c parluoHaJrbHbrM rroKa3u

rrpr4KlrAKlr 3HaqeHu{ cTerreHr4, apal
flpeo6pa:oBaHne rrr{crroBbrx w 6yrc
coAep)Karrlr4x cTerreHr4, trpuMeHflfl, I

noKa3areJrbHbrx ypanHennfi .

OsHaKo\,IJIeHne c rIDuMeHeHI4eM K(

rpax{eHr4r{ c
.irbHbrx ypanuenufi.
tu c geftcrB?rreJrbHblM

rcnonb3y.s [pr4
>re cpeAcrBa.
] BUAe CTerreHLI C

HEVI H CTEIIEHEI4 TI

n- ft creueHu,
I\4r4 CpaBHeHIIfl

)pnfl,vr csoftcrn
l ropHeft , BbrrroJrHeHpre

BeHHbrx nrrpaxenzfi,

taM, coAep)KaIrIr4M

{Mbre rroAcTaHoBKI4 rI

efi. BH.rzcJreHHe
rTeJIeM, BbIIIOJIHeHUe

]HeHue crenenefi.
BeHHbrx nrrpaxeuufi,
;soficrsa. Peuenue

T9



Bbrrrr4cJreHr4H CpeIHHX, AeJreHyIfi 01

cerreHr4r4)>. Peruenrne upuKnaAHbrx
[porleHTbr

pe3Ka B (3OIOTOM

3AilAq Ha CJrOlKHhre

IIpeo6pa:
arre6par.r,
Bbrpalr(eHl

)BAHIIE

ECKTIX

ir

BrrnorureHrl e rrpeo6pa:lonaHzfi srr
rrpraMeHeHne Soprrayn, cBr3aHHbrx
creuenefi H norapr4$uon.
Onpe4eleHze o6lacrr{ Aorrycrr4Ml
.norapu Qvrr4qecKoro BbrpaxeH us. P
rorapuSnauqecKlrx ypa,euenufi

paxenrafi,
co cnoficrBaMr4

rx sHa.{enrafr

EIIIEHI{E

O CH OBbI TPI{T OHOME TPVIPI
OcnosHur( TIOHflTIIfi I4zyueruue paAuaHHoro MeroAa ra3r\

Bparr{eHr4fl kr Lrx cBfl3vr c rpa4ycnofi
I4so5paxeHue yrnoB BparTleHr,rr Ha
COOTHeCeHI{e BeJII4TILIHLI VfJIa C efo
@oprrrynrapoBaHae orrpelenenrafi 11

Syurqufi Anfl yrnoB rroBopora r4 oc
rrpflMoyroJrbHofo TpeyfonbHr4Ka kr I

83AI{MOCB'3I,I

repeHrz_f, yfnoB
uepoft.
oKpylKHocTH,
paclono)KeHr{eM.

)r4foHoMeTpr{qecKux
)Tpbrx yrnoB
r6rscueHne HX

OcHonnrre
Tpr.rroHoM(
TO)KNECTBA

TpHrrecKue
llpuueneHr4e ocHoBHbrx rpuroHoMr
An.rr BbrqrdcJreHu.rr sHa.reHrafi Tpr4roH

SynKrlufi uo oAuofi r43 Hr{x

rTpuqecKr4x ToxIecTB
oMeTpr4qecKr{x

IIpeo6pa:c
npocrefirur
TprrroHoM(
BbrpalKeHr{

B.AHIdfl

IX

TpuqecKux
VI

I4syuenue ocHoBHbrx Sopnayn rprar
Sopnrynrr cJroiKeHr4r, y,{BoeHH{, ilF
cyMMbr rpr4roHoMerpr4r{ecKux Syul
u rrpor43BeAeHr4f B CyMMy 14 npr4Me]
Bbrqr4cIeHHH 3H aqe HLrfl Tpr4roH oMe:
Bbrpax{eHus v ynp oIIIeH r{f, efo.
OsHarcoxaJreHze co ceoficrBaMrl cHM

eAr4HuqHoft or<pyNuocrra r4 rrprrMeH

Soprvryn [pzBe4eHrrt

oHoMeTpr4rr:

eo6pasonarrurfl
rquft n [pora3BeAeHr4e

{eHr4e npr4

pr{qecKofo

:MeTpI{I4 TOr{eK Ha

eHr{e r4x I'nfl, BbIBoAa

flpocrefiru
Tpr{roHoMe
ypaBHeHrrfl
HepaBeHcTr

I

fpIIqecKue
V

;il

e Perueniae uo $opuynaM lr rpLrfoHol
npocrefi rur4x rprlroHoMerpuqecKr4x
Ilpnlaeuenze o6u1zx MeroAoB peru(
(npnne4eHlre K mznefinouy, KBa.qpa
pa3noxeH[fl Ha MHO)KHlteJrr4, 3aMeH
p errreHHrr Tpr{f oHoMeTpzqecKr,rx yp i

Vueupre orMeqarb Ha Kpyre perxeHl
Tpr4foHoMeTpuqecKr,rx HepaBeHcTB

4erpr4r{ecKoMy Kpyfy
ypanHeuzfi.
)r^nflypaBueHnft
rHoMy, MeToA

il rrepeMeHHofi) upu
nneHraft.
I.fl rrpocreftruux

Apxcunyc,
apKKocr{Hy
apKTaHreHl

',
q[ICJIA

OsHaKoN,rJreHr4e c rroH{Tuenr o6parn
rpr{roHoMerpr4qecKux Synxquft .

Irlsyuenne orpeAeneunfir aprcc krry ca
apKTaHreHca rrr4 cJra, $ opir,rynl4poBan
Ha eAr,ruli.rFrofi oKpyxHocrr4, rrpr,rMe
ypaaueunir

hIX

, apKKocr4Hyca)
.ne vrx,nso6paxenue
[reHr4e rrpr4 perrreHr4H
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OYHKUUIW,, UIX CBOIZCTBA I4 TPAq 14KI4
(Dynnqnu.
Herrpepblr!

{yunquu

flonRrue o

HOCTII

OsHaroNaJIeHIre c IIoHtrI4eM IIepeM

3aBucr4Mocrefi MexAy rIepeMeHHbI

OsuaKo\aJIeHlIe c rloHsrl.,Ierr,l rpa$u
rrpplHaAnelxH o crI,I TorrKI4 rp a$rary
Onpe4ereHl{e ilo Sopvryne rpocre
Br4ra ee rpa$nrca. BrrpaNeHue ro
nepeMeHHofi uepes Apyrl{e.
OsHaICoNaJIeHI4e c olpeAeJlenraevr {
SopuynupoBaHue ero.
HaxoxAenrae oSracrpl orrpeAeneHl
gua.{eHufi Synr<qura

euuofi, [pI4MepaMI4

MII.

Ka, olpeAeJIeHI4e

SyHrcquu.
,fiureft 3aBHcI4MocrH,

fopvryne oAuofi

)yHKU14I{,

rsu o6tacru

Cnoficrsa
IpaQuuec
rrpeTarlut

Synrcquor
3ABIICI{MO

peaJrbHbr)
U flBJIEHIII

Qyunqun.
Kafl rrHTep -
Ilpunaepm

IAJIbHbIX

:refi s
rpoqeccax

tx

OsHaKoNaneHIle c rlpl4Mepavru Syn
3aBlrcr4Mocreft s peanbHblx rrpoqe(

AI4CII}ITIJII4H.

OsHaroNIJIeHIae c .IIoKa3areJIbHbIMl

HeKoropblx ceoficre rutnefinofi u I

Synrcuuft , [poBeAeHI4e I4ccJIeAoBa

KycorrHo-runefi noft , Apo6uo-JIpIHe
ru.IHofi Syutcqufi, tlocrpoeHvre vx
flocrpoenne I4 qreHue rpa$ur<os d

L1ccreAoe a:rrvre SyH rqrau.
Cocran;reHlle BnAon $ytxqnfi uo,
perrreHHe 3aliaq Ha sKcTpeMyM.

B rruorseHl4 e rlpeo6pa^son aH nfi. rpi

KIIT4OHaJIbHbIX

)CAX U3 CMEXHbIX

r paccyxtAeHkrflMvr

:na.4parnvnofi
rrn.f, Jrr4Hefinofi.

irroit r4 KBaApa -

rpa$nron.
rynrqnfi.

{aHHOMy yCJIOBI{rO,

r<a 6ynr<quu
O6parrru r Qyunqnu tr4eyueuue noHflmun odpamuoil Qy

euda u nocmpoeHue zpafurca o6pt
uaxoucdeHue ee oSnacmu onpeden

suaueuuil . llpuueHeHme csoficra
uccne4oBannkr ypaBHeHHfi r,r perue

sKcrpeMyM.
OgHarouJreHr{e c rroHttrlleM cJloxl

trKt4u't t, onp e d eneuue

tmuoit Qyuxt4uu,
eHLffi w odnacmu

$yHr<quft npra

Hrrkr 3a4aT{Ha

roft 6yuxquu
CrenenHr
IIOKA3ATE,

.rrorapuSr
Tpr{r'oHorv

Qynrcquu
TpuroHorv

QyHmquH

le,

:bHbIe,
I{qECKIIE U

eTpuqecKue
O6parHue
eTpuqecKue

BrrqucreHl{e 3HarI enufr. Qyurqufi
apfyMeHra.
Oupe4eneHrre rroJroxteHl4fl TorIKtI I
KoopArrHarau n Hao6opor.
IrlcuorusoBaHr4e cs ofi cre @ynrqui
sHa.reHrafi creuenefi u norapu$vro
Ilocrpoenue rpa$uKoB creIIeHHbIl

$ynrqufi.
Peruenue rroKa3areJrbFlblx u nof ap

ypaBueHr4fi u uepaneHcrB rlo I43Be

OsHaKoN,IJreHr{e c [oHrrrrreM Herlp(
repuoAr4rrecrofi @ynKrrlau, Sop*y
cr4llvaa H Kocr{Hyca, fiocrpoeHl4e I

[o 3HaqeHH]o

ra rpa$uxe ro ee

t NncpaBHeHI4tr
B.

( r{ norapra$unuecrux

nSuuuecrux
STHbrM aJrfopI4TMaM.

rprrnnofi
nlrpoBaHue csoficrn
x rpa$raron.
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OsnaxovtJleHl4e c rroHtrueM rapMo

H [pr'IMepaMH fapMoHuqecKl4x KoJl

rpoqeccon n Szsnre u Apyrl4x o6r

OsHaKoNrJIeHI4e c IroHsrI4eM pa3pbl

Syru<qHn, SopvryrrupoBaul4e csofi (

KoraHreHca, rocrpoeHae ux rpa@l

llpuuenenue cnoficrn Qyuxuufi At
gna.{erir4 fi Tpl4roHoMerpnqecKux S
Tpr4roH oMerpl4qecKl{x yp aBH erruit,
IIo cmpoeuue zpaQuKo B odpamuut:
mpuzoHorwempwtec Kux Qyurcqutt u

zpaQurcau ux cgoticme .

BrrnomreHlle [peo6pasonaHkrfl. rpe

HllrrecKnx rcone6anprft

e6aruvft.4rs orllcaHnfl
IACT'X 3HAHVTfl.

nsofi repl{oAl4qecrofi
)TB TAHTEHCAPI

IKOB.

rr cpaBHeHHfl
ynrqufi, pelneHu.fl

onpedeneHue no

rSnron

TIAIIAJIA MATEMATNqE CKOTO AHI '.JII43A
flocrelon ]TEJIbHOCTII OsHaKordJreHHe c rIoHflTI4eM qucro

rro cJIeAoB areJlbHo cru, cIIo co 6 avu
BbIIIIICJIEHI.Ifl]|'{LT EE IIJIEHOB.

OsuarcouneHue c noHflmueu npede

nocnedoeqmeJrbHocmu.

OsHaKo[aJIeHI4e c BbIqucJIeHIieM c)
IIIICJIOBO|O PflAA HA TIPI4MEPE BbIIII

6ecroneqno y6unaroqefi reonaerp

Peruerure 3aAaq Ha rlpuMeneuue S
SecKoHe.{no y6uearoqeft reouerp

sofi
ee 3a4aH.vrfl.,

no

,MMrI 6ecKoHe.{Hofo
rcJreHl4q cyMMbI

uqecroft rrpofpeccuu.
opMyJrbl cyMMbI

uqecrofi rrporpeccull

flpousno;
rrprrMeHer

HAfl IT EE

ue
OsHaKorvrJreHl4e c IroHt rpleM npollS

I43yqeHr,re u QopMynHpoBaHLIe ee

f eoMeTpl{qecKoro cMbltcJla, I43yqer

BbrrrlrcJreHl4t rlpon3eoAnoft Ha rlpz
MrHoBeHHoft ctcopo crut v yrJloBor(
rcacarenrnofi.
C ocrasreHple yp aBHeHI4{ Kacarenl
Yceoeul4e rIpaBuJI an$QepeHllllpc
npora3BoAHbIX oJleMenrapunx $yn
airx arz S S epeHlu4po BaHLrfl Synrql
ypaBHeHrzr KacareJmsofi .

Izlsyreuue reopeM o cl!f,3yl cnoficr
rrpor43BoAHofi , S opMyJrLIpoBK a r4x.

flpone4eHne c rIoMoIrIbIo lpol43Bc

Synrquu, 3aAaHHofi $opuyrofi .

VcrasoueHl4e cBfr3tr caoficrn Syr
rro HX rpaSnxavr.
fIpHvreHeHI4e rrpol4ssoAHoft AJII p(

HaxoxAeHple Hal,I0oJlbrrrero, H aI4M

Ha HaxoxAeHl4e SKCTpeMyMa

BOAHOTI.

MCXAHI4TIECKOIO H

rHe aJrfopvrMa
Mepe BbIrrHcJIeHZ-fi

r r<oeQSuI{I4eHra

,uoft n o6uleru BI4Ae.

rBdH:/^fl.> ra6maqu
nquft, [pI4MeHeHpIe

tfi, coctanlrelrwfl.

a @ynrcqzu u

r4HOft UCCJTeAOBAHT4fl

TKTILTH r{ [pon3BoAsofi

)uIeHI4.g 3AI.AqHa
eHbluefo 3HaqeHLLfl I4

rlennoo6r a3Harr u OsHarovrJreHrre c noHrITtIeM nHTel ouravr
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r{HTerpaJl rrepBoo6pa3Hofi.
I4syveune [paBuJIa tsbMtlcJleHlr.f, rI

reopeMbr Hstorona__Jleft 6Hnqa.

Peruenue 3aAaq Ha cB{3b nepnoo6l

rrpola3BoAHofi , nrtvucJleHlle il€pBor

@ynrqrau.
Perueuue 3aAaq Ha [puMeHeHI{e I4I

Bblqu cr eH ng. busu'tecKl4x B eJIHq?I

epnoo6pa:nofi u

la:uoft u ee

r6pa":Hofi rrs. aauuoir

rTefp€LJIa Anfl
r u nroulaAefr

v ABHEHI4fl I4 HEPABEHCTBI
YpanHeuu
cucreMbl'l
Hepanenc
CHCTEMbI I

c AByMfl
rrepeMeHrr

gn
'pannenufi
fBA II
repaBeHcrB

bIMI{

OsHaroN,IJIeHlIe c npocreftrlrl{Mll c]

arrr e6p autIecKLIX yp aBH eHI,I fi , u ottt
ypaBHeHl4it u cucreu ypannenuft.
Vlsyuur'ue reopl4tl p aBH o cI4 JIIH o cr
npHMeHeHXr{. flonropeHlIe 3anvcrl
craHAaprHbIX ypaBuenufi , rPI{eMo
ypaBHeHplit ills cBeAellur K craHAi

PerueHrEe paIII4oHaJIbHbIX, I4ppaIIIl(

rroKa3aTeJIbHbIX I4 Tpllf OHOMeTpI4q

cI4CTeM.

IrlcnonrsoBaHr4e cnoficrn u rpa0ut
perxeHprt ypaBHeHl4fi . flonropeuut
perueHr4fl cI4cTeM.

Peruenue ypaBHeHrlfi c upuueHeHl
(p a":loxeHufl, Ha MHoxtI4TeJII4, BBel

HeH3BeCTHrIX, nOACTaIrOnnra, rpa$
PerueHne cucreM ypaBHeHLIft c upt

p a3nr4rrHbrx crrocoooB.

O:naxovtneHue c o6ulptuu Borlpoc

HepaBeHcrB LI I{cloJIb3OBaHLIe CBO

$ynrcqrafi npld peIxeHI4I4 HepaBeHc

Ferueune HepaBeHcrB I4 cl4creM H(

Irp?rMeHeHI4eM pasJII4q HbIX CUOCOb

flpuueueHl4e MareMalur{ecKl4x M€

coAepx(aTeJIbIrbIX 3a\aq I,I3 p a3JII4r

rr rrpaKTr4ru. IrlnreplperllpoBaHlle
peaJrbHblx orp aH[.{eHlafi

]eAeHI'ItMI4 O KOpH.SX

TVr fll||fkr lI C Cn eA O B AHr4 g.

14 ypaBHeHufi.u ee

pelxeHI4t
n npeo6pa3oBaHllfl
rprHoMy ypaBHeHI4Io.

)HAJIbHbIX,

ecKIrtX ypaenenufi ra

con SyHrcuufi Arq
) ocHoBHbIX rIpI4eMOB

reM Bcex [pI4eMoB

{eHus HoBbIX

I4rIeCKOfO rvrero4a).

AMEHEHI4EM

aMr4 peIIreHI4t

b,crs u rpaSuron
TB.

)paBeHcTB c
oB.
)TOAOB AN-'I PEIXEHH'
rHbrx o6nacrefi HayKI4

pe3yJIbTaToB c yqeToM

SJIEN EHTbI KOMEI'THATOPUKI4, TEOPPIII BE
CTATI4CTI4KII

PO.'TTHOCTEI4II

OcuonHu
rcoru6nna'

} IIOHflTIIfl
oprrKrl

I4:yveHIae rp aBl{na ro u6raHaropn
perrreHuu xona6uuaropHblx 3aAar{.

Peruenue rou6usaropHhlx 3aAaq

no rrpaBr4ny yMHox{eH.I'Ifl..

OsHarco\aJIeFII4e c [oHr{TI{sMH KoM

p a3M elueHvrflj|;'dkr, c oqeTaHl,If, MI{, rI

6 oprraynavr v lvu. I4x BLrqI4cJIeHHt

KLl r{ IIpI4MeHeHI{e [pU

\4eroAoM uepe6opa u

6nnaropnxu:
)pecTaHoBKaMI{ 11
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OSrxcseur4e kr rrpr4MelreHue $opt
p€BMerrleHuft , nepecrar{oBoK r4 corr

3aIAq..

OsHanoN{JreHr{e c 6uHonaou Hrrorc
llacxa-n.s.
Perueuue [paxTr4qecKurx 3aqa'u a v
uoH.slufi u nr.aBurr xou6unaropuK

YI I.ns. Bbrrrr4cJleHflfl

eranvtit npn pe[reHr4r4

tHdIlI TpeyronbHI4KOM

]IIOJIb3OBAHPICM

14

3reueHrr
BepoflTHo(

Teopuu
refi

I4ryuenze KJraccr4rrecKoro oilpeAeJ
cnoftcrn Bepo.rrrHocrr4, TeopeMbr o
Paccvrorp eHr{e [pr4MepoB Bbrqncn€

Peruenne 3anaq Ha Bbrqr4cJreHrae Be

rcH!'I.fl, BepOfTHOCTI{,

cyMMe BeposrHocrefi.
)Hr4s Bepoxtrocrefi.
porrHocrefi co6nrufi

rIpe4cran.
ganHux (r
AUarpaMMr
rnadunu)

reHlIe
a6.rruqrr,
bIt

OgnarcouJrerrr4e c rrpeAcraBJreHrr eN

r4x xap aKTepr{ cTr.rK aMr{.

PerueHne npaKTr{qecKHX 3aAarr Ha

AaHHbIX, BbIqLICJIeHI4e I4X XapaKTeI

qI4CIOBbIX AAHHbIX I,1

l6pa5orrcy qLrcroBblx

I{CTI4K

TEOMETPVIfl
flprurre I
IIJIOCKOCTI

rrpocTpaHt
B

TBE

@opvrynapoBKa r4 [pr4r]e4eHr4e Aox
npz3HaKoB B3aHMHOTO paClOJrOlKe.

urocKocrefi. Pacuo3HaBaHlre Ha r{e

pa3nr4qHbrx cnyqaeB B3aLrMHoro pa
rr rrJrocKo creft , apryMeHTrapoBaHue
(DopuynupoBaHr{e orpeAene nnir, r.

IlapaJrnenbHbrx H rrepneHAr4Kynflpn

AByrpaHHbrx i4 ruznefiuux yrnoB.
BrruomreHpre [ocrpoeHu-tr yrnoB M
npxuofi r4 rlnocKocrbro, MexAy rrJr(

onr4caHl4ro H pacrro3HaBaHl{e I4x Ha

llpraueHeHrle rrpr43HaKoB r,r ceofi crl
lp.sMbrx 14 rrJrocKocreft npu perreH
LIzo6paxeHr4e Ha pucyHKax r4 KoHC

MOAen.flX neprreHAllKyJrflpoB r4 HaKJ

Ilp.f, MbIX, n apanJlenbHblx IIJIOCKOCT

nprvrofi r{ rrJrocKocrbro u o6ocnonu
PerueHae 3araq Ha BbrtrI4cJIoHI{o f€,
BeJrHqlrH. Ouucrre aH ue p accr o fl:avr:

rrJrocKocrr4, or upxiraofi Ao nnocKoc
rrJrocKocTf, MH, MexrAy cKpelqu B arol
MexAy rrpou3BoJrbHbrMr{ Szrypaul
(DopuyrnpoBaHr{e r4 AoKa3brBaHLre
paccrorHraxx (reopeM oyrqecrBoBa
Irl:o6paxeHne Ha rreprexax r4 MoA(

o6ocuoeaHr4e cBor4x cyxleHufi. Or
Bbrr*rcJreHr4e paccro xlo'nfi, B rrpocrp

Sopnayn r4 TeopeM rrJrarrprMerpvrv a.
OsHaroMJreHpre c rroHrrri4eM rrapalrJ

:A3ATEJIbCTB

FIH.rr [prMbIX r1

pTex(ax H MoleJrrx
crroJroxr eHr4fl np'I Mbrx

cBor4x cyx4eHraft.
ipr43HaKoB ra cnoficrn
brx rrJrocKocrefi,

exIY ilprMbrMr{,
)cKocTrMI4 no
MOIEJI-'IX.

] pacilonoxreHzf,
nr4 3anaq.
)Tpyr{poBaHr4e Ha

TOHHbIX K TIJIOCKOCTI4.

1fi, yrron MelKAy
[HHe rrocTpoeHl4r.
)MeTpuqecKr4x
I OT TOqKI4.IIO

;TLI, MO)KAY

rlprMr4c{ [p.sMbrMr4,

t B rlpocTpaHcTBe.

ocHoBHbrx TeopeM o

aux, cnoitcrea).
)nf,x paccToflIlnflvr
rpeAeneHr4e r,1

aHcrBe. flpuueueHue

IEIIbHOIO

24



lpoeKTr4p o'BalJnfl r{ efo cBoI4cTBaM

TeopeMbr o unorlaApr oprofoHaJlbH
MHOfOyfOJrbHlIKa.

flpuueHeHlre reoprd 14 [;rfl. o6ocHos
err.{ncneHzfi.
Apryvrenrr4poB aHr4e cnor{x cyxAel
P ACII O JIOX EHI,j'LI IIPO CTP AHCTB EHHbI,

n. @opuynupoBaHl4e
oft upoerqnu

aHprs. nocrpoeHuit u

rrEft o B3ar4MHoM

r fruryp
MHororpa IIHHKI{ Onucavue n xapaKTepr4crrrK a pa3rr

MHO|OIpaHHUKOB, ilepeqncneHl'.Ie V

ceoficrs.
?Iso6paxeHlre Mrrorofp aHHI4KoB I4

rrocrpoeHvrfl Ha u:o6paNeHl4{x 14 M

MHOfOrpaHHlrKOB.

B rrqxcreHl4e JrprHefi nux gJIeMeHTo

rrpocrpaHcrBeHHbrx r<onSurypaqur
apryMeHTZpoB aHHe cBol4x cyx{,{eH
Xapar<repracrlrKa r,r uso6paNeHr4e (

n4HO 20 2p AHHUKO 6, BbIqrICJIeHI4e IIJI

rroBepxHocrefi.
flocrpoeur{e [pocrefi urux ceqeHui
nr4paMr4u. flpuueHeHne Sarron l
lnaHr4MeTprrH.

OanarouJreHue a BuAav'Lr crlMMert

$ opvrynzpoBaHne orpeAeJre uufr. u
Xap axrep vrcrvr:,r.a craMMierp[I{ TeJI I
MHOfOrpaHHr4KOB.

flpHuenenue ceofi crB orrMM erpnvr
I4cuolrsoBaHr4e npuo6perer{Hbrx 3

r4ccneAoB aHVfl r4 MoAeJrr{poBaHu.rr r
I4s o6p axeHrr e o cH oBHr,rx MHorofp r

BbIfIOJrHeHI4e pllCyHKOr| IIO yCJTOBH

I4IIHbIX BI4AOB

IX 3JIEMEHTOB

BbIIIOJIHEHI{E

oAenf,x

B r4 yfnoB B

TX,

qit.

ierleHng., pa3qepmKu

orqalefi

txy6a, ilpI43MbI,

r cseAeHufi us

tuit s lpocrpaHcrBe,
cnoficrn.
tpau\e}Ikrfl. tr

npu pelrrelJldvr 3a[aq.
leanufi. tlg,
IECJIOXHbIX 3A,[Aq.

1HHIZKOB I,I

rrM 34.[aq

Te.ua H rro
BparrleHut

repxHocTrr OgHaKorvrJreHr4e c BuAarvlrl Ten Bparl

S opvryrupoB aHr4e Lrx onpeAereuui
(DoprraynzpoBaHr4e reopeM o cerreH

H nJrocKocr[, Kacarenn,uofi r c$ep
XaparrepucruKa ra raso6paNeHrle T

pa3BepTKu, ceqeEvrfl..

Peurenue 3aAaq Ha nocrpoeHue cer

AJIIIH, paccro.aHrafi , yrnoe, rIJrouIaI

AoKa3areJrbHbrx paccyN4euuft
IIpu pelIleHuvr 3aaa\r.

flpraueneHue csofi crB or4MMerpr4r4

Ha reJra BparqeHr4x, rou6unarluro 'l

Irlso6p axeHne ocrroBHbrx Kpyrnbrx
plr0yHKa no

IeHLr.s,

i u ceoftcrs.
vv Inapa nJrocKocTblo
e

'en BpaqeHr4fl) vrx

teuuit, BbIqI4creHI4e

eft. llpone4eHue

rrpr4 peueHr4r4 3an\aq

]EJI.

TEJI U BbIIIOJIHEHIE
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ycnoBl,Ilo 3aIaqr4

[4smepeHn
feoMerprrl

TB OsuaKo[aJIeHpIe c IroHflTI4-f,M?I rIJIou

aKcproMaMIr Ia csoficrBaMu.
Perueuue 3ararr Ha Bblrll4cleuue nl
Srryp c ilpI4MeHeHIreI\d coorBercrx

Sarron H3 TIJIaHI{MerpuH.

I4ryuenue reopeM o BbITIHcJIeHIaIa (

rrpocrpaHcrBeHHblx TeJI, perueHlIe

Soprrayn BbIrIlIcJIeHHs oStelaoe.
Irlsyueuue $opvryl AntI Bblrruclen4
rroBepxHocrefi unororpaHHl{KoB I{

OsHaKoNaJIeHI4e c MeroAoM BbIqLIcJ

noBepxHocru c$epu.
Peurenue 3aila.s Ha BbIrIrIcJIeHpIe IIJ

IPOCTPAHCTBCHHbIX TEJI

\aau v oobeMa,

oulaAeft nJIocKtIX

yrouIHX Soplrayn u

16reuon
SAAAq Ha [pI{MeHeHI4e

Lq rrorlaAeft
Ten BpalqeH}lfl.
eHLrfl rrnoulaAH

oulaAeft rloBepxHocrl4

KoopAuuz
BeKTOpbr

fbl II OgHaKoMJIeHLIe c noH.srneM Be

AeKaproBofi cucreubl l(oopAuHar
nocTpoeHHe rro 3aAaHI{bIM KoopA

TIJIOCKOCTeI4, HaXOnrAellI4e KOOpALI

HaxoNAeHI{e ypaBnenuft oKpyxH
rrJro cKocrrr. Brr.rncneHl4e paccro
?Isyueuue ceoficrs BeKTopHbIX BeJ

pa3noxeHl{fl BeKTopoB B TpexMeprl

IIpaBI{n HaXOxAeHI4t KoopAHH€IT 81

npocrpaHcrBe, npaBun: 4efi crnuft (

3aAaHHbrMr4 KOOpAHHaTaMI4.

flpuueneHl{e reop vr4 rrpv peuteuul
BeKTOpaMH.

Irlsy.renue cKaJrrpHoro [po?I3BeAel
BeKropHoro ypaBueruur. nprnvoit u
flpuvreH eHra e reop uv rrpv p erueHl4

BeKTopaMI{, KoopAplna nrrrft uero.d
BeKTOpOB .4nt BbIqU CIreHLrfl. BeJILI

paccTofl}Ivlvl.
OsuarcoNrJreHu e c .rloKa3areJr

cTepeoMeTpnv o B3aHMHOM pacn
rlJro cKocreft c iz cuoJrb3oBaHl4eM

ra. llsyueuue
rrpocTpaHcTBe,

IIATAM TOAIEK I4

{ar ToqeK.

cru, cQeprr,
mfi uexAy roqKaMI,I.

krLltrHe npaBvrn
oM npocTpaHcTBe,

)KTOpa B

BeKTOpaMI4,

vr saI.a'rr.a lefi,crsvx c

{r4_f, BeKTOpOB,

TIJIOCKOCTI,I.

w saI.aq na 4eficrnur
, [puMeHeHr4e
rH yfnoB r4

r4 TeopeM

oxreHHu IIptMbIX
KTOPOB

26



4. YCJIO

4.T. T
oOecileqe

HAIIAIA
yrre6Horo
o6yraroq

B TOM qH

o6yu

KOTOpOTO

B143yAnbH

BI4,IIEOM

rIepeveH

OcnoeHrr

aEaJrvr3a)

yrrySnen

HAIIAJIA M

yruy6reH
ISBN 97

I,r,fl P E AIII3 AIII4pI vq E 5H O fr AI,I C qI{ Ir4 IIHbI

BaHI|q K MI{rrIrMaJrbHoMy Ma'replrflJrbHo-TexHlrqecKoMy

ro
ue npolpaMMbl y.re6Hofi AHcUI4IIJII4HbI <M{:reuarura: as:rtelpa vr

MaTI,IqeCKOfO AHAIIfi3a; feoMeTpHfl) IIpeAIIOnafaeT lJailvrll4e

raSuuera, B KOTopOM I{Meeltc.fl no:udNuOCru O6eCne'Iurr
nac.fl ceo6oAnuft AocTytI n Irlnrepuel Bo BpeMt y.re6noro 3anflTvrfl. v B

IIepllo.4 BH yuednofi AefrenbHocrll.
llou eHHe rca6unera AoJIXHo 6rrrr ocHaII{eHo ruu$nuna o6opy.UonaHl4eM,

e crelll{ann3upoBaHuofi yve6noft ue6eJlblo 14 {pe4crrarvru o1yueuvx,
,IIOCTATOqH Mr,r rlrfl BbIrorHeHIl.l rpe6onauzfi K ypoBHIo noAroroBKll

I,rfl P E AIII3 AIII4pI vq E 5H O fr AI,I C qI{ Ir4 IIHbI

:6onan[q K MI{rrIrMaJrbHoMy Ma'replrflJrbHo-TexHlrqecKoMy

firo
leHue npolpaMMu y.re6Hofi AIaOUTaIIJII4HbI <M{:reuarura: asre'pa vr

tTeMaTplqecKofo aHallfi3a; feoMeTpHfl) IIpeAIIOnafaeT lJailvril4e

raSuuera, B KOTopOM I{Meeltc.fl no:udNuOCru O6eCne'Iurr
nac.fl ceo6oAnuft AocTytI n Irlnrepuel Bo BpeMt y.re6noro 3anflTvrfl. v B

:yuednofi AefrenbHocrll.
)rrIeHHe rca6unera AoJIXHo 6rrrr ocHaII{eHo ruu$nuna o6opylonaHl4eM'
re crelll{€ultl3tlpoBaHuofi yve6noft ue6eJlbro 14 {pe4crrarvru o1yueuvx,
JMLr p.IIfl BbIIoIHeHIl.l rpe6onauzfi K ypoBHIo noAroToBKIl

xct.
6ranere AoJIXHo 6uru MyJIbrtIMeAI4fi Hoe o6opy{oe aHvle, rocpeAcTBoM

f{acTHI4KI4 o6pa:onareJlbHoro rlpoUecca NloryT rlpocMarpl4BaTb

O rau$Opirnaqurc rro MaTeMaTlLIKe, co3AaBaTb IIpe3eHTaUI4I4,

o0ecIIeqeH

)trurb\ LrHbre AoKyMeHTbI.
cocraB yrre6Ho-MeroArrqecKoro vr MarepuaJIbHo-TexHl4qecKoro
rfl rrpofpaMMbr yqe6Hofi AucullIrJII4HbI (MaTeMarHKa: allfe6pa tr
eMaT[rrecKoro aHalrv3a; f eoMeTpH.[)) BXOATT :

Synrcquosamsuft KoMrIJIeKc rlpelroAaB ar enfl;

IHbre troco6nt (r<ovrulerrbl yr{e6HbIX Ta6JIHII, rIJIaKaroB, rloprperoBHaf

oSyuennx,

:c-q yqeHbIX-MaTeMaTI4KOB Vr Ap. );
)MarIr4oHHO-KOMMyHr4KaTI4BHbIe CpeACTBa;

rro -3ByKoBbre rroco 6n.f, ;

IEKT TEXHI4IIECKOfi TOKYMEHTAIJIILI, B TOM III4CJIE IIACIIOPTA HA

r4HcrpyKrlr4r4 rro HX Iacrlonb3oBaHuro H TexHIlKe 6psouacHocrtr.

pMarlrroHHoe ooecllerreHrre o6yveunn
peKoMeHAyeMbrx yq e6 Hbrx usAa Hn fi , Ao rloJr Hufrel uu o ft

BbrAarorqI4 yqeHbIX-MareMarI4KoB H Ap.);
rH0 MarIr4oHHO-KOMMyHr4KaTI4BHbIe CpeACTBa;

3ByKOBbre rrocoor{.f,;
KOMTI KT TEXHI4IIECKOft .4OKYMEHTAI\IILI, B TOM IIIICJIE rrACtrOPTA HA CPEACTBA

4.2. Vlla$o

Jrr{TepaTy rI!

TCTOIIHIIKPI:

s III.A. u rp . Mareuau{Ka: aJlre6pau HarI€uIa llareuarHqecKoro
) Merplrfl . Anre6p a vr ]F,a.c,:aila M areMarnqecKoro $]c'atruza ( 6 a": onrrfi u

I{CTOIIHIIKII:

463 c. ISB
srfi yponnu).10-11 rraccu. -2-euzil. - M.: llflocnerqeul{e, 2015, -
\r 978-5-09-034195-0.
rcsH JI.C , Eyry:on B.(D.,KaAoMIIeB C.E. ra 4p .MhreMarl4Ka: anre6pakl
reMarr,rqe cKoro aHarrvrsa, reoMerp Hx. . f eo uerpux [ 6 asonrrfi u
nfi yponuu). 10-11 rraccn. - M.: flpocnerqerize, 201'4, - 256 c.,
5-09-027743-3.

srfi yponnu). 10-1 1 rraccu. -2-e uzil. - M.: lI

Aran

Earr s M.I4. Mareuarnr<a: yue6Hr4K AJrrfl cryA.
o6pa:onaH
0.

s.. - 9-e Lr3A. - M.: Ar<al euvrn, 2014 - 256c,ISBN 978-5-4468-07 42^

B

Haqara Ma
MH

Anz
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,{onomr

An

ISBN 9

ISBN

I4nrepH

MaTepr{

o6paso

M.o

Eam
HarrpaBJr

oopa3oBaH

yr{pexAeH
ISBN 978.

bHbIC I,ICTOqHIKU:

pa 14 Havrura MareMarl{qecKoro alutvr3a. 10-11 KJIaccbI: yue6nzr< 4nr
oopasoBa bHbrx yqpexAeHrafi. lloa pe4. Ko;rMoropoBa 4.H., 18-e nsl. - M.:
llpoceeul ue,2009 - ISBN 978-5-09-02I97L-5.

opAKoBurr. Anre6pa vr :na'uura MareM arl{qecKoro analrv3a. 1 0- 1 1

rraccu. B
(6asonuft

.r. rI 1. Y.re6HLrK Anr yqarquxcx o6pa-:orarelr{ux yupeN4eunfi

3ala.{Hr4rc
pea. A.I'.

yqpexAeH
ISBN 97

10-e usl.
oJroB H.B. llparruvecKl4e 3aHfrTr4fl, Iro MareMarl,lKe : Y.{e6uoe noco6rae,

M.: Bucurar rxKona,2008 - ISBN 978-5-06-005713-3.
Eo oJroB H.B. Ceprnerir<o JI.IO. C6opnux AI4AaKFIaTIeoKLIX zap.anufr, to

:: yue6. uoco6ne AJrr ccy3os - M.: Lpo$a, 2005 -

ISBN 5-71 7-6378-0.
V.{e6Hoe noco6ue. -

www bior. edu.ru (ZH S opvrarluouHbre, rpeHr{ponovnup I{ KoHrpoJIbHbIe

).),
school-collection . edu . ru (Eaunar,KonJreKrlr4t gaSpoarrx

bHbrx pecypcon).

-1161-8.

416 c.

pa 14 lr.avrura MareMarl{qecKoro alutvr3a. 10-11 KJIaccbI: yueSnral

JrbHbrX yqpexAeHrafi. lloa pe4. Ko.rrMoropoBa 4.H., 18-e nsl. -
me,2009 - ISBN 978-5-09-02I97L-5.
[opAronuu. Anre6pa vr :na'uura MareM arl{qecKoro analrv3a. 1 0- 1 1

2 .r. rI 1. Y.re6HLrK Anr yqarquxcx o6pa^:orarem{ux yupeN4eunfi
poneHr) - l-3-e u3A., crep. - M. : MneMosuya,2pl2.
;-346-01992-3.
pavr HaqaJra MareMarl{qecKofo aHaJILI3a. 10-11 xfraccrr.B 2 \.H2.

MATEMATI4

txos M.71. Mareuarrara. C6opHI{K 3a.Aaq npoSu4rnofi
rocrrr. Yqe6. noco6ue AJII cry,u. yqpexAeHIEfi cfea. npo$.
rs. - 4-e r3A.- M.:Ara,4eMVn,2014.- 208 c. ISBN 918-5-4468
rros M.Z. Mareniarurca. 3aAa.*rzr: yue6. uoco6lae Anfl cry,q.
ft cpeg. npo$. o6pa":onau ux. 2-e v3A, - M. : Ax4a ev.urs, 2013 .-
;-7695-96t2-4.
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5. KOHT b II OUEHKA PE3I/JIbTATOB
[m IIHbI
Kourpo"rr
ocynt
zauxtuit,
zagauwir,

YIIEEHOIZ

Hl(a ps3yJlb l'nr'olr ()L:_BOeHur{ yqeoHol4 AI4cI{unnI4HbI
[p er]oAaB areJreM B rrpoq ecce np oB eA eHufl frp aKTLrqecKux

rp oB aHLr fl ., a raKX e B hrrr o JrH e nux o6y uaro rrl H M tr{ c fl LrH ILrBLrAyaJrbH hr x
eaoBanufi.

Pesylrrarrr o6yuenr,rn
(ocnoeHurre yMensq, ycBoennbre rnanun)

Ooplmr n MeroAbr
KOHTpOJTfl rr OUeHKrr

pe3yJrbTaToB

OcnoeHrae

o0ectler{I4

peanbHofo

MATEMATH

MATCMATI,I

r43yrraTb p
BO3MOX{H

MATCMATI4I]I

perrreHnf,,

rrpeAMeTH

cSo
KAK IIACTI{

coBpeMeH

AOK€l3aTe

BJ]

parIHoHan

CTEIIEHHbIX:

HepaBeH

IIOH'THf,X
BJIANEHI4E

LICIIOJIb

perrreHHr r4

HepaBeH

cSo

AIdAJIPT3A

rrpocrpaH
OCHOBHbIX

pacrro3Ha
MOAEJIflX H

CBOI,lCTB

coAepx(aH ux yue1nofi AucqurrJrkr Hb]

AO CTI4XeHIrte cTyA eHT AI['{LI Cne.qyrcql4x
x pe3ynbraToB:
MI4p oB aHHo crb np eAcraB JreHr4ft o ruareu arlrKe
uponoft Kynbrypbr r4 Mecre MareMarr4Kr{ B

rI r4 B ?InH 3 aII r4Lr, err o c 06 ax ouv c aHV fl xs reuuir
vrp a Ha MaTeMaTI4qecKoM {3brKe ;

M?rpoBaHHo crb rrp eAcrasreHufi o
cKHX rroHrrlltx KaK BalxHefturnx

x MoAeJIf,X, IIO3BOJI'TqUX OltICbIBaTb I4

Hbre rrpoqeccbr r,r _gBJreHH'u rroHI4MaHVe

aKcHoMaTr4qecKoro [ocTpoeHrrt
rux reopuft;

eHH e MeTOAaMU .4 OKa3aTeJrb CTB lr €urr,oplrTMoB
eHr4e r4x npHMeH_sTb, rrpoBoAr4Tb

bre paccylKAeH?rr B xoAe perueHr4r 3a4all;
eHr4e cTaHIapTHbrMr4 npr4eMaMr{ pelrreHlrt
brx H r4pp ar{Lr oH €IrrbHbIX, rroKa3 aTeJrb rrbrx,
Tpr4roH oM erpr4rrecKux yp aBH euuit u
r4x crrcTeM; r4cnoJrb3oBaHr4e toToBbIX
bIX npofpaMM, B ToM qprcJre AJrg rroHcKa rryTt4

rlnJrrocrp arlrrkr p eureHuf, yp aru enuft n

prpoBaHHocrb rrpeAcraslenr4ft o6 oonosHbrx
arr{r{ecKof o aHaJII43 a u vx csofi crnax.

eHrleM xapaKrepr43oBarb noBeAeHr{e Syunqufi ,
r4e rronyqeHHhlx snanufi, Anr orll{cantrfl14
bHbrx 3aBuclrMocreft;

HI{E OCHOBHbIMPI IIOH'TI4'MLI O NJIOC.KI4X 14

Hbrx reoMerpr4rrecKux dluryp ax, krx
1crBax; cQopMr4poBaHHocrb yMeHH.rr

teoMerpraqecKne Surypu Ha rreprexax,
p eaJrbH oM r\{r4p e ; [pr4MeH eHLr e r,r3yqeHHbrx

Merpr4rrecKr4x gufyp r4 cpopMyn Anr perxeHr{t

CauocmoamenbHbte

u KoHmpoJxbHue

paSoma4

uudueudyerbHue
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feoMeTpr4

coAepxaH

.flBJICHI{gX

cTaTuc

OCHOBHbIX

yMeHHfi H

co6uruft
OCHOBHbIE

KOMIIbIOTC

ecKI4X 3AAA{Lr 3aAAq C [paKTr,IqecKHM
CM;

pMr{poBaHHocl.b rrpelcraBneuafi o ryloqec caxv
LrMeroqlrx Bepo.f,.rHocrHrrfi xapaKTep,
lcKr{x 3aKoHoMepHocTf,x B peaJrbHoM Mr4pe,
rroHrrrlrx 3JreMeHTapuofi reopnr{ B epo.fl rrr o creft ;
KOALTTb r{ or{eHr4BaTb BeporTHOCTr4 HacTylneHn.s
npocrefi UHX npaKTr4qecKr{x cnry arurflx vr

KTepr4crr4Kl4 cnyrafi urrx BeJrlrqr4lrr ;
EHI4 E HABbIKAMII I{CIIOJIb3OBAHI{tr |OTOBbIX

brx npofpaMM rrpr4 perrreHr4ll 3aAaq.


