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norlrqec*oro MbrrrrJreHr,rr, fipocrpa'crBe'HorO noo6p0x e."urs.,

npoSeccu
]H KYJIbTYPbI, KPI,ITI,IqHOCTI4 MbIIIIJIEE}I{ HA YPOBIIE, HCO6XOAT4MOM AJIf, 6YAYrqEfi
nofi 4exrenbHocrlr, .qnfi rrpoAoJrxeHr,rr o6pasbnanns n, qaMoo 6pazoyanun; 

'
I4e MareMarI'IqecKHMI'I 3HaHrItMLr H yMeHrit.flMra, neo6xo4r4MbrMrl s noncenHesHofr

N(?rcHN, NJIfr III4{ CMCXHbIX ECTECTBEHHO.HAYqHbIX,4IACIII4IIJIIIH IT AI4CIIMINI{H
T oro rIr4KJra, Aff nonf{eHat o6pa:oBa'}rrrn o6nacrsx, Ire rpe6yroulux

ruofi nporpaMMbr: - ----f

l*""::",:Y::::"T:1_T::6pa r.r Haquur.r MareMarr'qecKoro a*urw3a;feoMerpr{.s)

e c@opnrzpoBaH'O.Tlr [peAcraBJreHrad o coqaaJrbnbrx, Kynbryp'hrx H
Sarropax cranoBJreur.rr MareMaruKlr;

IAEPXAHTIf YVE6UOft A]r,CI\N'.IIN]',IT O6ECNE'II,IBAET AOCT}IXgHI'E CTYAEHTAMTI
p$yJrbTaTOB:

IBAHHOCTb IIPEACTABNEHT,Tfi O MATEMATI4KE KAK YH}IBEPCANbHOM.3bIKE HAYKI,I,poBa'lrf snreHufi r{ npoqeccoB, HAesx r,r MeroAax MaTeMarr{Krr:
r're 3Haqr'rMocrr'r MareM arnKvr Am HayqHO-Tex'uqecKofo npofpecca,
CTB OTHOTIEHUf, K MATEMATI,IKE KAK K *A<:,TV O6IqC'IEIOBE.""NOfi KYJI'TYPBI

c r'rcropnefi pa3BrTr4fl MareMarHKH, sBroJrrorlr4efi ualeuarvqecKr{x ureft:

tarr,r.recKofr rroAf oroBKr{;
ra cnoco6nocG r o6pa:oBaHr.rro, B TO]V qucre canaoo6pa:oBaHHro, Ha
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f,BJIf,CTC'
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cpO.{CTBe MOr

n

NACIIOPT PAEOqEft
MA MATI,IKA: AJIIEBPA

TEOMETPTLfl..

rrpHMeHeHrrfl nporpaMMbr:
o6rqeo6pa:oBareJrbHofi yre6Hoft Atrcqlrmrr{Ha <Mareualrura: anreop auHa."aJra
OKOTO AIil8dIU3A; TEOMETP}I{) TIPEAHA3HAqEHA AJIf, I*rIEHI,I, MATEMATI{KI{ BIilJrBHbx o6paronare.nbnhrx opranr.r3aqrarx C[IO, pa*"a1rr*r,rx o6pasonareJrbHyro

:Oj5::^::5:lo_l?TouaHprnBrpeAenaxocBoeHH{oo'oBHoft upo(peccuonanrHofi
;;;;ffi;ilffi;Hocrr{

lrecKoro npo$ana
porpaMMr,rpoBaHrre B KOM[BroTepHhx ctrcToMax)).

:__#.;r::l--qr*rlnrurrrHbr B crpyKType o*ropnofi npoeeccnona.irrHofi

rrp OIPAMMH yqEEHOII AlrcqlIrrJIr,IHbIII HAqAJIA MATEMATI4TIbCKOTO AHAJIH3A;

[peAMeroM o6-f,garenruofi npe4uernofi odnacra <Mareuarr.rKa ]ruHSoprraarllr O|OC cpeAHero o6qero o6pa:onanux.
Vqe6uat

:Y:::y::::--T.:"^6_l1iHarruraMarel,4alr,rreQKoroazanu3a;reoMerpr{r>kl3yqaeTCfl
, ;;; 6iiiiii i#"";a?;;;;;Hl:o6uero Bauns. vr flBrrfrercs. npolpvnrnofi 4rEcqr.rnlr.ruofi .1.3. I{enn u 3aAaqH y'rednofi ArrcqnrrJrr{Hbr - rpredonannfl K p$yJrbraraM ocBoeHrrflyue6nofi TIJIIIHbI:

flporpaMMbr Ha[paBJreHo Ha AOCTrrXeHr.re oJreAyroqux qp.neft :

MbIIIilICHLIS;
ne c@oprraupoBaHHocrl'I JrorllqecKoro, aJrfopr'rMn.recKoro r{ MareMaruqecKoro

a

perrreHlrr.r

qeHrde c$opnrnporaHHocrr4 yrvrenrafi [pr4M(]Hsrb rroJrfreHnrre 3HaHrdrr rrp]r
t4rrHbrx 3a.{aq:. o6ec :lrae c$opulrpoBauHocrr{ rrpeAcraBnenr,rfi o MareMarr.rKe KaK qacrr4
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u crroco6HocrB K caMocrorreJlbnofi rnopvecrofr ra orner:creenuofi

BIrAax

JII4qHbD(,

AerTeJrb
r{ peaJra

H APYrax

ne r npo(peccrloHaJlbuofi Ae.{remuocrr,r xar nosuor{tHocr}r yqacrr4s.B perrreHr,rrr
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pa3perrraTb I:T-"j" 
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m rTr 116T r.KTbI;
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AHTIfr;

BHOCTb U CUOCO6nOcrb K caMocro.srerbHofi au$opntaq"dr,"o_rroauasareDHoft
'I'I, BKJrroqarr yMeHr{e op}reHTr.rpoBarbcfi B pa3nr{rrHbrx ucrQunarax an$opnaaquu,
orleHr{Barb r'r }rHTepfiperr,rpoBarb rEu$opnaaquro, froJrrraefayro }I3 pa3rr4qHbrx

HUe s3hrKoBBMlr cpeAcrBaMr4: yMeHr.re rcHo, Jron4qHO Z lro.ruo r{3JrararB cBoro
, zc[oJIb3OBaTb aAeKBarHbIe s3hrKoBble cpeAcTBa;

4eficrnrEft ra

HaBBrKaMrr rro3HaBarenrnoft pe([neKcrru xar< ocosua{rr,rf, coBepmaeMBrx
npoqeccoB' I{x p*ynBTaroE r'I ocHoBaHI4{, rpanaq cBoero s*a*prs.H

HC3HAHI{{, BbD( [o3HaBaTeJIbHbrX 3aAarl I{ CpeAcTB.{ns ax 4ocrraxenax;
IIOCTb B IIOIICKAX E [PI{H'TI{N PETUEHAfi, COO6PASUTEJI'HOCTb I4

CaMoCTOtTenbHO OnpeAeffTb IIOJIII AeflTeJIbHOCTII E 9OCTaB11{T6 rlJraHhr
; caMocro'sreJrbHo ocyqecrBrsrb, Ko'Tp.JrlrpoBarb z r{opperwpoBarb
; [cnonb3oBarb Bce Bo3MOXHbre pecypcbr AJrr,qocr]rxapr"" ooa"u"JreHHbIX qenefi

ocrb npocrpaHcrBeHHBrx rrpeAcraBJreuufi ; cuoco6ncf crb Bocrpr{Hr.rMarb
[rro Mlrpa;

Kpr{T[qecKr,r

I,TCTOtIHI4

I,IHTyIIIIIIIfl,

Kpacory r4

T

c0o
MECTE MATENI

LI

apoBaHHOCTb [peAcraBnenzfi o MareMar'Ke KaK 
'acrn 

laraponofi
lrKl'r B COBpeMeHHOfi q}InvnfisarJvrvt, cuoco6ax onacaun4 sBreHfifr

KyJrbTyphr 14

peanbHoro
Mr,rpa Ha llqecKoM r3blKe;

POBAHHOCTb IIPEACTABJIEHZfi O MATEMATI,IqECKI,IX rrOHSTp4SX KAK BA111HEfiruZX
MATEMATII x MoAeJrnx, no3BoJrrroqr{x o[r4cbrBarB r,r r{3rrarb pa:n$re [poqecchr H sBreHH{;
NOH14MAHHC )SMOXHOCTIr aKclroMarl4rrecKoro [ocrpoeHr,rr MareMarr{qpcrux reopufi ;

HI{e MeroAaMr{ .4ora3arenbcrB r{ aJrropHTMOB perrreHr4r, yturenze r4x [pr{Menrrr,,
rrpoBoAnrTb :a3aTeJrbH6re paccyxAeHLrs. B xoAe peIIIeHus. galLaq;

r4e cralJraprHhrMrr nplreMaMn pellreHr4fl pa.quoHaJrburx h uppaqr{oHaJrbHbx,
TIOKA3ATEJIbH CTEIIEHHbIX, TPTIIOHOMETPI4qECKI4X YPAB]ilEHIIfi A TTEPABEHCTB, IIIX C}ICTEM;

roroBBrx KoMrlblorepHbrx [porpaMM, B ToM.ILIcJre Ars IIOIIOKanyrrrpemeHHr r4
lrJrJrrocTpa perrreHrrr ypanueuuE H HepaBencrB;

HpoBaHHocrb [peAcraBneuufi o6 ocnonnrx rrogrrr,rrx MareMarr{qecKoro aHa]rw3a
, BJIaIleHI4e yMeHI{eM xapaKTep}rcoBarb rroBeAeH}re (bylr{urafi, ucrroJrb3oBaHHe

nonr{eHHbrx r4u IIrfr . orfircanprs. n anurvrca p eaJrbHhD( s anucuMo crefi ;
BJra.q€) OCHOBHbIM}I IOHITII'M}I O IIJIOCK'IX II II]POCTPAHCTBEHErIX TEOMETPI,ITIECKAX

BHbD( cnofi crnax; csopnrraponaHrrocrB yMeHrrr pacnoguanarb feoMerplIqecKaeSrarypax, rax

OCT' K KOJIJIEKTI,IBHOft PA6O'E, COTPYAHIIqECTBY CO CNIPCTTUIKTIMI4 B
ofi , o6rqecrneHHo fioJre3nofi , yre6Ho-nccJreAoBarem<ixofi , npoercrnofi

(parypu na MoAeJrrx Lr B peanbHoM MHpe; rrpuMegegr.re rrcyrrpuHbrx cnoficrn
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AKTEPI4CTI{KA OCHOBIIbIX BPIIOB
CTYNEHTOB

yqEEHqrZ 4nxrn"lr6no crrr

XaparcreprrcruKa ocuoBnbrx

nrrx AeficrnnfiosHaroMne"".-l*"ro;
gKo'oMrrKe, unSoprvraquo'HhD( ra*oooq."o ,n [paKTlrrrecrofi
AerrenbHocru. OsgaxoMJreHrre c rIeJrrMI4 r.r 3a,qaqaMu ragfregr.r,
MareMarrrKa rrpr4 ocBoerrrrlr crrqqtlanbndcrefi CIIO.

Pasnurue rfonnrun o Brrnonuenue apn6rraerr4 qecKr.rx
ycTHBre il IIrIcEMeHHbIe llp]reMhl.

sr4cJroBhrx nrrpaxeHr,rft .

Haxoxneuue oruu6orc n npeo6paronaH

Haxox4enze npz6nzxe'rrhD( s'a.re'zfi Bennqpr' 14 [orperfiHocrefi
BbrrnrcJrenlrft (a6comornoii r,r ornocrrreJrpHofi); .pu""""""'

Kopnn,
.norapn{u

OsHaKol,rrenrue c nonxrueM KopH{ 
"_ 

n ffipaAI{KanoB rr [paBr4JraMH cpaBneurrx xopfrefi .

_@opvynupoBaHlre olpeAeJre'us KopH, 4 cnofi crn xopnefi .Brr.rzcre'r4e lr cpaB'errlre KopHet, 
""r"Jor"""" ;ffi;;;"3HarreHr4r KopHt.

Ipeo6pasoBaHr4e qvcJroBbrx ra 6yxneuurrx nrrpaxenr.rfi ,coAepxarqnx paArEKrurhr.

Brrnormenlre pacqeron uo $opuyJraM, co4ep)Karq]rM paA]rKiur6r,
ocyqecrBJr{rr ueo6xo4auhre rroAcrar{ouniu r npeoopasoB a*pr.s..
onpe4eneulre paB'oclrJrb'ocrlr 

"urpu*""1ufi 
, ;;;;rr;

Peurenrae upparllrouaJrbHhrx ypannenuft ,

osHa*ordreHr.re c rroHrrr,reM crene'H 
" 

o"h"r"""eJrbHbrM
noKa3aTeJreM.

Haxoxreu're 3'aqeHr.rfi cre,,enu, lrcnoJrbqyf, npr,r neo6xoAr{Mocrr{
r4HCTpyMeHTaJrbHhre cpeAcTBa.
3anrzcrrsaur.re KopHfi n-fi crenenr{ B Br.rre oTerrerrr{ c Apo6nrnvr
loKa3areJreM z Hao6opor.
@opuynupoBa'r're csofi crs <nenenefi . Brrlrncnenrae creneneft c
paIII{oHaJIbHbrM [oKa3areJreM' BbI[oJrHeHrie rrpr4KrrAKr4 3'aqeHr4s
crerrenlr, cpaBnenr{e creneueft .

flpeo6pa:oBaHlre qucJroBbrx u 6yrneunlx nrrpaNenHft,
co,qepxarq[x creneHu, rrpuMeHm cnoftcrna. peruenrne
rroK€BareJrbnbD( X)aBH er'uit.
OsHarol{reur{e c [prrMeneur{eu xopHeft ra crenenefi nprn
BhrqlIcJIeHI{I'I cpeAHI'IX,,qeJleHr{r{ orpe3Ka B ((3oJroroM ceqeHr,r[)).
Pelrenve npvr<naAnnx 3aAart:Ha cJrolrnhre I

nrrpaxennfi

Brrnonuen"" np"o

Tj:11""o co cnoftcrnaMrr crerreHefi r.r lorrapz$laon.
onpe4eneuae o6.nacrr,r Aorrycrr.rMbrx sua.rep*rr norap'$nanuecKoro
BhrpaxeHl4s. PemeHlae roranndrrr,rrrqecr.rrv \rnqpuarrrty

OCHOBrITPI,ITOHO},dITPI{14-
Mryrenne pa'qlrannoro Mero/ta zsuepeffi
cB.f,3rr c rpaAycHofi naepofi. Z:lo6paxeuae ytron nparrleu"" na
oKpyxGrocrll, coorHeceHr{e BetII4qI'IHbI yl'na c ero pacloJroxeHr,IeM.

I6



AJIflY.JIOB IIOBOPOTAII OCTPBIX rM
TpeylonbHllKa a o6bscHeulre 14x B3a]Tvhcncau
flpaueneurde;;Hofi il p".*
BhnprcreHr,rx snauenzff rpu
}13 H}IX Syulcqrfi no o.rnoft

IIpeo6
npocrefim

l4sy.renue ocnonlrrx 6oprrayll rpu
cJloxeHrr;r, yABoeHr4r, npeo6pa:o Balas.cyMMbr
Tpa.ouoMerpr.rqecKrax 

$ynxqr,rfi 
" 

.rpo"d".aeHve a nporrcBeAeHr'
B CyMMy r.r [pr,rMeHeHze qpll BhIrII4CreH4I,I 3HaqeHus
Tpr.IroHoMerp[qecKoro BBrpaxeH]rfi r,r yflpoqeHr,rtr ero.os'arcol{re'rle co csoftc'B^aMt 

""tta"qrirr roqeK ua e4ranravnoft
glpyxtgggrg jt [pr.rMeHeu]re r{x AJrtr 

"ur"paa 
ftoprravn frrfq3erreg'eIfpocrefim PeurenrEe no Sopnayn aM u.tpvYvyryrJ Jr4rvr 1r rpr4r ufruMcTpl,IqecKoMy Kpyfynpocreftruax rparouoMerplrrrecKr.rx ypa4nenuft .

flpvrvreuenrne o6uux Mero,4oB per'en^r ypannenr.rft (npune4euue xmtueftnorray, KBaAparHoMy, MeroA pa3Jroxe'lrs n'a M*oxr.rreJrr{,
3aMeuhr [epeMeHHoft) npz pelrear{r4 Tpr,rfonoMerpfiqecKr.rx
ypanueuufi.
\/,.^----^ ^_- __Ynrenr,re orMeqarb Ha Kpyre pelreHr.r, npOcreftruax
rpr4roHoMeTpr4 qecKr4 X HepsrBeHcTB

pKKOCruryc,
IIIICJIA

Os HaKor{ren}re c il""""?*
Syuxquft.
I4syrcuueofipeAeJreHwfi apxcuuyca,aprr{ocnlyca,apKTarrregca
.rvrc ra, S opuynrapoBaHr4 e zx, uso6paxierr +re HaeAunr.*nroff

qIEA r4 fPAor4-Ktr-OyHxqun.

0ynrcqnn

Haxoxleurae o6nacrra on

osnarorareHr{ecnoHsil,re^a.r"p"r."";fi 
Jop"*.pinn,3aBricr{Mocreft uex4y nepelvrennbrM}r.

OgnarorraneHrre c nousrr4eM rpa$ara, olpeAeJrenr.re
IrplluaAnexuocrrr roqK[ rpa$zry $ynnq4r. Oupe4eneuve ro
Sopnayne npocrefiurefi saBzcaMo""", 

""ap 
ee rpa(plzxa.

BrtpaNeune no Sopuyne oAuoft ,r.p"on""irot .repes Apyrr4e.

3:::::lylre-c orpeAerrenpreM $ynnqraq, 6opryrr"pouu"". ..o.
Cnoftcrna

nperaqnn. il
SyHrcqrlon

peaJrbHbrx rr
flBflEHITSX

rrHTep -
OsnaxolareHr.re c upnnrepal,l
pe€urbHbx llpoqeccax ]rc cMe)xHhrx A]rcqur[Jrr{H.
OsHaKoMneHlre c,*oKa3areJrr,HhrMlr paccy*AeH vrfrMvr*eKorophD(
cnoficrn nvnefiHofi rr KBa(parr,rv"oft 6yr<gafi, npone4euue
rrccJre'4oBAHrnx nrauefiirofi , ry co.rHo-mauefi ioft , 4po6no-nuuefiuoftlI KBaAparlrunofi syuxqrafi, nocrpoe'Lre u4 rpasraxon. rlocrpoenze
LI qreuae rpa@uxon Syuxquii. I4ccne4onaque Oynxqaa.Cocrannenr{e B}rAoB Qynxqzft rro .{aHHc
zaFaqna grcrpeMyM. )MyiycJroBlllo' pellleHl{e

O6parnrre I4syrcnne noH,flmufl o 6p o**
no-cmpoeHue zpaQurca o6pamuoil eyurcquu, uaxoacdeuue ee
o 6n ac mu onp e d en e uun u o 6n ac *r- i, or r rufi . I7pume""rr".
csoftcrs (pynxqrfi rplr uccneA oBaHvrvypangeuuft r4 perrreHr4r4
',,AIIAIJ Irq rrr^Tnarf,rn.3AAArr Ha gKCTpeMyM.

OgHaxolareu[e c [oH{TI,reM cnoxnoft
Brrqracnenue suaneHufilynrcq"fi 

""e IIOJI9XCOHIITI TOTIKIII Ha



0yrucqnu.

OyHrcqua

IIqECKIIE N
IIIIECKIIE

O6parHrre
I4cnonrsonan[e csoficrn $ynrqufi lns cpaBneu]r{ sua.reHr.rfrcreneneft a norapn{naon.
r locrpoeHve rpafr uron c'eneHHED( r,r ngrapusM'qecKr4x $ynr<q'ft .Peurenze noxasaie*uhrx r'r Jrorapusla4uecrzx ypannenaft rHepaBeHCTB IIO III3BOCTHbIM aJrrOpA"*UOA.
OsHarorarreuue c ronrrr{eu rrenpeprrnngfi nepao4uvecxofi
Qynrqzn, SoprraynrapoBaHr,re csoficrn cqHyca r4 KocrrHyca,
rrocrpoeHr.re zx rpaQuron.
OsnarcoMnernr" c norr"rrneM rapMourrqeqrr4x xone6auufi arrplrMepaMr{ fapMo*r'rqecxr.rx xone6 annft g,'_oo""u""r rrforleccoBn Sasme Ir Ap)nnx o6nacrsx.rru"".---'
OsHarcor{reu}re c rrourrrreM pa:prrnnoft 

frepzolu.recrofi Synxqzu,$oprvrynapoBanlre csoftcrn *rr."""u 
" 

.apu6"oo". 
---- rDv4wrD r4til vilsa 14 KPTaHreHCa, [ocTpoeHl{e rx

flpauenenve cnoftcrn Syu.rcqufi AJIr cpapuenrns snaqeHr,rftrpr{roHoMerpaqecKr4x 
Synmqzft, p"_"uypaeneHEfi. "" $'Jnr\r{zrn, IrexleHllt TpHroHoMeTpr4qecKI4X

I::,:::::u: :!o!"*oe o fitrtamuux mpuzeHoMe mpu,tecKux
fiyurct4uti u onpe d en e Ht)e no epa$urcau ;4 r, d;: #;BrrnonneHue upeo6pasonarus roarbraronH,q,.ra.InNram

6HOCTII os'a*ol{nenue c nousra"* r".oo"fu
X:."^: qrr" ee 3 a,qaHnfi , Bhrrrr{crren lrfrMar e p qrenoB.
Os u arcoan e H?/ e c no Hnmlt eM np e d e n a no cle d o e am eJbH o c mu.osHaKoMneHr{e c BBrrr}rcJre'?reM cyMMhr 6ocr<onequoro qrrcJroBoro
pflEa Ha [p]rMepe BbrrrrircJreu]rf, cwMhr 6edxoneqHo y6rre;rllet
rcoMerpuqecxofi [porpeccux.
Peurenae sa/Laq.Ila rrpr4MeHenrae lpopnayJrhl cyMMhr oecxoneqno

nprIMeHeHrre
Osnarorvrreurre c
lrlsyrenae a QoprraynupoBa'r.re ee MexaHayecKoro ureoMerpl'qecKoro cMBIcJra' u3yqe'Lre iuropr.rrMa B'IqrrcJre'r{.f,

''porr3BoA'Ofi 
Ua [pr'rMepe Br,rqrircJre'r,rr Mrl{oBe'Hoft cr<opoc* nyriroBoro roe@SrqzeHra Kacarenrnofi .

Cocrannenlre ypaBHeH vs. r;acarerlrnoft n oSrqerra Br.rAe.
Vcnoenne npaBuJr 4u@@epenrlr4poBaHr,rs, ra6nuqrr npolr3BoAHhrx
eJreMeHrapurx Syuxquft, upuuenenr.re AJrq azSSepenq"pouu"""
$ynxqaft, cocraBJreur{tr ypaBr{eur,m nacare4rnofr .
Hryrenue reopeM o cBr3lr cBofisls SyH6TIH1a ra nporasno4uofr,
SopuymlpoBKa lrx.
llposeAeHlre c floMou1bro flpo]r3BoAnofi ]rcqJreAoBauux eynxqraa,saaaHgofi @opuyrofi.
VcraHonnenae cBr3H cnoficrnr Synrcqan u r{poa3Bonnofr no r.rxrpa$nrcana.

3"lH:T::::T:l-3BonHofi 4"rrxperrenzf, 3EAarrHaHaxoxAeur4e
nara6onuuero, HalrMegbrrrero sHaqeulr, ]r HA Haxox,4eHr4e
?KCTnelr\rtrrq

oguarconane'r{e c uon'ue'r unterpan@
3:n:: "p:::: Bbrqr4 crrenrax nepno o 6pagnofi rr reopeMbrHrrorona_Jlefi6unua. r ---r--I

Petrenr,re gaAarr Ha cBs3B



BhFrr{cJre'rie [epBo o 6pa3r,rofi A""m
Perueuue 3aAar{ Ea n
;h,,^..-_^^_-____ rplrMeHeH}leunrerpa-ulAnqBhrgr,rcJreHr4{

3lrqecKr4x BeJraqlrn r4 nnoqa4efi
ITAETIEIU|I{ }I HEP.ABEHCTBIA
OsHaro[,rre"@v lrr,vv r w{rrr^u4lvu4 uIJcl{eIn}lgMI{ O KOpHrx
ame6par,ru. gcKrrx ypaBueuufi, .ro"u*rp LrccJreAoBaHl{,

I 
ypanueuufi ra czcrena ypanueuufi.
lll3rreHlre reoprrr4 paBHo''rJrbHocrr4 ypaf nenrafi E ee [pr,rMeHe'Vr.floaropenue 3an'cr{ perreHr,rs a"aauprp6D( ypaB'enrnft, npr,reuonnpeo6pasoBalrrfl. ypanneHafi a* r".a.ypaBneulno wrLnn AJnr uueAell4t K craHAapTHoMy

Peurenrae paqpro'aJrbHbD(, x{ppaq}ro'uurb$hx, [oKiBareJrBHhD( rrTplrrouoMerpuqecxax ypanneHafi ?r cr4cTeM.
?Icnonrsosauue ceoftcrn u rpa@u.;; O)F; fi tnsperrreur{,yp anueHnfi . Ionro 

I 
rerure ocHoBHErx rrp"prou p"*"ol"-"*r.*.

Peruenue ypa"""""fi c npn.Me'e"ra*-*p* [prreMoB (pa:noNeuax
Ha MHOXIITeJII,I, BBeAeHI{' rIoBbIx HeH3B
rpa$u.recroro ueroAa) frHbD(' ''oAcra'oBKa'
Peurenne clrcreM ypanneuufi c [prrMerr
cnocooon. 

yqDEwrLn.yt u Ipr4MeHeIllIeM pa3II4qHbD(

Ogsarounenlre c o6rqauu Bo[pocaMr4 pefrreHr,u EepaBerrcrB r.rIrcroJrb3oBaur,re cnoficrn r,r rpa$uuo" $yrioq"t .rp" p"*"rr"Il
HepaBeHCTB.

i;;mrffiffi: H clrc'eM nepanencrn c rpr{Me'e'r.reM

flpuueuenrre MareMarlrqecxr,rx Mero,qoB AJrr perrreulr.,r
co.4epxareJrbHBrx 3aAarr H3 pa3nr.rqHrx o6J4acreft nayru urIpaKTlIKr{. ZurepnperrapoBa.Hr,re pe3yJrbratroB c freroM peaJrbnhrxorpanwvenufi r r ---

ITOMEI4HAT@
II CTATPICTIIKIIOcHonnrre

rco*r6unaro
I4syrenue npanrani rcol,r6r,rnzrrop".rr n
rcOna6r,*rarOpn 

"O 
d;;. 

"*-'r vP{rAn ur'PI{MuHeHLIe rrpn peIIIoHI'I]I

Peruenne rou6anaropnbrx 3*Aaq naero4o{ uepe6opa E rro [paBr.rnyyMHOXeHH.f,.

ognaron''re'I're c no'rrarura r<ou6unaropr4K': pa3Merr{e'r4rM}r,
coqeraurrrMrr, fiepecranoBKar,rr4 u Sopvyrpna 14 rJrs. ilx
BbFII{CTEHI4S.

O6rscHeuue a fip]rMeuenrae rfopnayn AJm Bprrr]rcJren]r.,r
p'oMerrleHrrE, nepecranoBo* r{ co.reraHr4ft il,rpru p"*e" ilrr 3aAAq.
oguar<ou.rre'r4e c .aHonrona Hrrorona r.r rpEyroJr'HrrKoM flacxarrs.;+;;;;;;;;,,r,',
IIoaBlIn KoM6rrgn'nnntr-"
Zsy.reuve rnaccz.recKor.o ofipeAeneHruffi
BeporTHOCTlr, TeopeMBr o cyMMe nepo.rr:noc1refi .
Paccrvrorpe*r{e flpl'MepoB Bbrr]rr.rcJre'r4f Bepq*nocreft . pe'rerue
3a,4aq Ha BBrrilrcreHae Bepo.f,Tfrocrefi co6rmrrfi
OsuaxoMreHlre c npe4cranerrlreM qHcroBbfx .4aHlrhrx lr Ltx

Feurenrae [paKTwqecrr{x 3aAaq na o6pa6orrp, uucnonrx AaHHBD(,BBITIHCJIEIII4E I4X XANAT(TEN'I()TI,I'I.



B3ar'rMHOrO pacrroJroxeHkrs 
''psMbrx 

uTnocrocret. pacros'aBaHrae
Ha qeprexax lr Mo.qeJrrx pa3ruqHhD( co[r"a"" B3ar,rMuoro
pac''oiroxe',ns 

''prM6rx 
rzr rrJrocKocrefi, 

iaprylaeHT[poBa'ne cBor{xcYNgeur,rfi. ---rvsw.:rv

@opnaynvpoBaHr,reolpeAoJreuuft,npuz4arconracnofr 
crn

[ap'uIJIeJIbHhrx ]r [eprleHr]IKyJltrp'brx rlJrocKocrefi, AnyrpaHHhrx rrnuHefiurx yflIoB. ' --J 1r'*L

BrrnonseHr,re [ocrpoeHr.re yruroB MeXA{ rlpsMhrMn, npruofi z
[JrocKOCTbro, Mexly rlnocKocTgMr4 tro o
LIX Ha MO.UeISX. 

/ uJrwvr\uulxMr4 llo 0FLIoaHI{IO II pacIIO3HaBaHLIe

rlpauenenlre [pr'r3Ha*oe u csoftcrB pacfonoxe'a.fi ,,prMhrx r{rrJrocKocrefi nprE perrreur,rr4 3a,4aq.
tr{ro6paxenr{e Ha pracyuKax }r KoHcrpyfipoBaurre Ha Mo.4en x[eprre'A]rKyJrrpoB rd HaKJroHH"x r,rrro"kocr', ,,prMbx,
lapaJrJreJrbHhrx [JrocKocreff, yHroB r"*{v.rpr*or 

" 
rroo"oo"r"* 

"o6ocnonanlre [ocrpoe'r.rfi. T' 
:'-"'-- rt'Jrvva

Pe'renve 3a'qaq Ha Bhrrrr{cJrieHrle reoMerp[qecKlEx BerHrrI4H.
onrEc'naure paccronH', or rorrKr,r o";l;";;;;;;, ;;;ilofr 4orrJrocKocrr,r, MexAy rrJrocxocrrMu, rnrex4] cKperqr4Baroutr*"a"

''PSM'IM,', 
MEXAY TIPOII3BOJI'H'IMI{ OUTy'PAU,n B IPOCTPAHCTBE.

@opuynupoBaulre Ir loKa3thrBaurire ocnoqHhrx reopeM o
paccro.{H}rrx (reopena cyrqecrBoB alrrl, clofi crna)'.
Hso6paNeune Ha r"pr.xa lr Mo,qen rx pF;;;;;;"* o6o*rosau'e
cBor.rx cyx4enzfi. Oupe4eneH"e,, 

""r""dnenr.re 
pur"ro"rr"ft urrpocrpa'crne. llpraue'e'r4e $opuyr " 

r[opr* 
""urr*""pr fi rrr,"perrreHr.rr 3a.4aq.

Osuaxolrneglre c rrorlf, Tr.reM fo rrpoeKTr4poBaHlrr r{ erocnoEcrsaMn. @opnrynupoB€rulle reopeMbr o rroorqua"
oproronanrnofi npoerrlr4r.r MuoroyroJrbu4Ka.
Ilpuuenenlre reoplru 4nx o6ocuoBaur4f, ,r[c"poe""r 

"erFracrerrzfi.
ApryrvreHrupoBa'lre cBorrx cyx4enzft o Bpar.rMHoM pacrroJrol*e'r4r4

Mnororpa Onrncanue ra xapaKTepr{crrrx:a p*o"o*
nepequcreHrre lrx gJreMeHToB ra caoficrr.
Zso6paxenlre MHororpaHH'KoB r.r BbrnoJrrfleHlre [ocrpo eHwfl Ha
raso6paxeu utrx w MoAensx MHororpanurdKpB.
Brrqucnenze nunefiubo. gJreMeHToB rr yrnpB B rrpocrpaHcrBeHH'rx

5gu$nrypaulrrx, apryMeHTapoBanr,re cBor4x cyN4enufi .

Xapaxrepvcrr{Ka rE aso6pax""", 
""o"*, 

Hfl) pa36epmKu
MHoaozpctHHuKot, BsrrIHcJreHIrIe rrJroqa4efi nonepxnocreff .
IocrpoeHne npocreftrur,rx ce.reHaft xy6a,{p}r3Mhr, [EpaMr4Ahr.
flpnueuenue @axron u cne4enrafi rls [JraH4rMerpav.
OsHaxoMreur.re c BHAaMrr cranarvrerpr,rft B rrppcrparrcrBe,
@opuynupoBanrre orpeAeJrelrvfi ra cnoficrl xupuor.p L"r^nu
cLIMMeTplIu TOJI Bparr{eF,vrs. v MHOrOrpaHHr.XnOB.
flpznaeneurae csoficrn cr4MMerpr.r v npuper+eHr4r4 3aAaq.
I4cnonrsonanr4e rrpr4o6pereunix sHaHrafi lnx ucc.nel oBalr4fl. u
MOAeJrlIpoBaHIlI.f, HecroxHbrx ganaq.
I,Iso6paxeru4e oc'oB'brx MHororpaH'lrKoB H Bbr[oJrrrerrfie
pr4cyHKOB rro ycJroBr.rfiM saAaq
OsnaxohaneHrae c BlrAaMH TeJr



orpeAeJreuufi z caoficrn. -------.
OopuynapoBaglre reopeM o ceqeHrirr{ uapa [JrocKocrbro r.rrrJrocKocTn, KacareJrbnoft x cSepe.
Xaparrepzcrr.rKa u uso6paxor" rao Bparr{eHrir, r{x pa3BepTKrr,
cegeHl4f,.

Perueuue 34ra'I Ha rlocrpoe'I,Ie ce.,e'nnft, nuuracneHl,re AJIr{H,paccrosHHft , yrnoB, nnou;aAefi . flpone4enve AoK'BareJrb'brxpaccyxaeuufi
IIpI,I p errreHr,u4 3a.4aq.
flpuueueuae cnofic,
Bparrre'ln, noro"null#T#;10"" 

upa peruenvu 3uaa'Ha relra

I'Iso6paxeHrre oc'oB*brx Kpynrbrx reJr 
T Bh'roJr'e'r{e p'rcy'Ka ,,oycJroBr,[o 3aIiAqLr

Hrurepenn{ n reo*r"rpun Osnarcounenue
cnoficrnarrar.
Penrenue 3aAaq Ha BbrrrlrcJreurre [Jrorqa4pft nnocxzx Suryp crpI4MeHeHlreM coorBercrByroqux Sopulrr n $anron;; "'lJraHlrMeTplM.
zsyre'ue TeopeM o BhrrrrrcJrenr,ra o6renagB rrpocrpaHcrBe'Hhrx
TeJr, pelreuue 3a4aq rra [p?rMeuenue SopnayJr BhrrrrdcJren]rf,
o6reuon.
zryrenrae sopuyr Air{ Bhrrr'cJre'r* unopla4eE nonepxnocreft
MHOTOTpaHHT4KOB t4 TeJr BpalIeHUS.
OsuaroMreHl{e c Mero.4oM .BbIrItIcJreHI4,
cseprr. 

- --*JrvA'vrvr'ttbrYl4sJrcHr4trJJIOIIIaAI{IIoBepXHocTH

PeureHr.re 3aAaq Ha BhlrrucJreHr4e [Jrorqa4effi uonepxHocrrl

Koop4nn n BeKTOpbl Ognanounegr,Ie c rroHflTrreM nenro
clrcTeMhr KoopAHHaT B npocTpaHcTBe, fiogTpoeHue rro 3aAaHHhrM
KoopAI'rHaraM ToqeK I'r rrJlocKocrefi, uaxo4tge'r.e KoopAr4Har roqeK.HaxoxAenne ypaBHeHraft oxpyxuocrz, c$ep"r, rroo"oorr".
Brr.rLIcreHHe paccro.snrnfi nrexAy rorrKaMr{.
Zsyrenr.re cnoficr:n BeKTopnhrx BeJrrrqr4u, rlpaBr.rJr pa3roxeur.rs
BeKTOpOB B TpexMepHoM [pocrpaHcTBe, rpaBrrJr HaxoxAeHr4.fi
KoopAprHar BeKTopa B [pocrpagcrBe, rrpaB[rn 4eficmaff c
BeKTOpaMr.r, 3aAaHHbrMr{ KOOp,4I4HaTaMrr.
flpuueueulre reopuu rrpri perrrerr ufi 3a&arrEa Aeftcrnus c
BeKTOpaMr{.

llsyreuae cKilxrpHoro [porr3BeAen]r, BoKTopoB, BeKTopHoro
ypaBueHlrr npxuofi u 

.fiJrocKocrlr. flpunaeugnr{e reopr,rn rrp}r
peIrreHI{V 3a"{aq ua 4eficrnux c BeKTOpTM}r, Koop,*}r'arnrni Mero,4,
lplIMeHeHLIe BeKTopOB AJUI Btblrrr{cJreHm BeJrr{qr4H yDrOB r.r
paccroanraft.
OsHaxolareur.re c AoKa3areJrBorBaMrr reopeM crepeoMerpr{E o
B3aI,IMHOM paCnOJIOX(eHLrI4 nprMBIX ra UnOCKOCTefi c



4. YCJI pEAJrrr3A rlnn yqEEHor? Azcr{un ru4nbr

4.1.

MATEMAT}t

KOTOpOM

EpeMrr

yqacTHr,rK}I

MATEMATH

rpo
AHtuI}I3A;

Hal
yqeHbrx-

LN

3KpaH

s K M'H'MaJTbHoMy-MareprraJrbHo-Tex'rrqecrconrf, 
o'ecneqeunro

: lffy,:Ty":^^f:_g:n Ar,rcurrrrrur'Br <Mareudrzrai--a-,rre6pa Lr Ha,uarao a*ura3a; reoMerp's> [peA[oJraraer nar:aqfie yre6noro' ;"6"" ;;;fl BO3MOXHOC* O6ecueqarB o6yuaroug,tuca cno604rr"ri ao.rr" n ?IHrepuer no3arrflTrrs. r,r B neplroA nHeyue6uofi 4exrennnocrra.
eIrIeHI4e ra6'*rera.qorIXHo 6ir* ocnarq.;t;;;;; odopyoouu"?reM, B roM qacJreponanuofi yvednofi rrae6enrro v cpeAcrBaMr.r o6y.rgnrar, AocraroqubrMr4 Arrfr
1^:-1p:.^1"jTufi 

xyponnrcroAroronxno6yraroqrxc.tr.
Ilere AOJrXno 6r.r MyJrbrlrMe,qufinoe o60py40naHfa,,ro"p"4crBoM KOTOpOT'

ff::ifiT:T::::i: y i:ryr rp ocMarpr4Barb nu:fianr'yro uu g opuaqr4ro rroCOSAaBaTb IIpe3eHTaIIIIH, BLIAeOMaTepI,IaJrbr, LIHhIe AO)cTaB yre6uo-ueroAllqecKoro I{ Maueoaalrr,Ho_
vue6Hoiia""q";o"'",<Mareuara.;l'"#i3JJT't#."ffJT""*f H::::l;reTpr4s) BXO.4'T:
yrlrrllroHaJrlnuri KoMrrneKc fiperroAaBarern;
rrre nocoOzr (rcounneKT'r 5rqsg'rx ra6raq, [JraKaroBf rroprp"roB Br_T/Iarculr4xc,waTr.rroB rr Ip.);
arIuoHHO-KOMMyHT{KaTr,rBHbre cpeAcTBa;
-3ByKoBhre noco6ur:

.edu.ru (I4nsop^aaqrroH'bre, TpeHLrpoBorrribre H KoHTpoJIbHhre Marepuanrr).rol-collection . edu . ru (Eauu& nooo"oq"" uu$ponrx oop*o"u""rrb'bD(

TexHr,rqecKofi goryueHTarlu[, B ToM qr
dx rrcrroJrb3oBaHrrlo ,r re.'.*r,va o^.^-^^-ltll-nacnopJa Ha cpeAcrBa o6yreuur,lrHcTpyKEr4rrr IIO I4X IICIIOJIb3OBAHI.IIO II TEXHI,IKE 6EgONACrrOCrU.4.2.IlInSo

ffepeuenr

Yqe6HErc
A.f

yqar{1I:r o6pasonareJrbHbrx rrpexAeHr,rfi (6asonufi vpoBer-- \ 1 -
suHa.20l2.-.40Oa.wn lsRTr]o"a < a^e ^1^^^. 

-^ 7b)- tJ-erI3A''crep'

KoBarr. Ame6pa vHaqaJraMaTeMarr{qecKoro a'aJrr,Ba. 10-11 rcnaccrr. B 2 q.H l.
-M.: 2012. -. 400 c.: ran.rSBtri gis_i_iq6:o\"sgz_2.

)ruarprxcfi

lIo

A.rr Haqara MareMarr,rqecKoro a*',ra3a.10-tr 1 rnaccrr. B 2 *. .{ 2.3arauwur( AJ'
e r,I3A., CTep, ffi ::ffiH#""##or'#'l\nfu:.Yfl Lp:"^"j.")."^"f q4^tlM"til;;;;;"-n-: Mne'ros' na, 20 12 - 27 1 c. : lrrr. lsliN qT g-]5:t;6:0Tb;;:0.

Anercefi Bacfinresr4u. feouerprar: 10 - r 1 uaccr. y".0""* o*
::"n3:T:::-yi' jf,Tonufir npogrnmnufi ypo",[" / A. B. rroroperroB .i3-e ugl. 

- : flpocneqenlre, 2014 .- 175 ;., 
"". 

_ S"#;",il; ;. 172-173.- ISBN978-5-09-03

{ononuarenbHbre rrqrowrlirKra :

Yl Y:::-::la: rye.6nyrc ArrHaqffrbnoro ri cpeA.rrpo$ . o6pasoeannx./

o6pasonaurne.
- - 9_-e r{3A. crep. - M.: Ara4errarar, zot+ _1it-;. ;;i:iii;;ffi;;#;"""
reo6pa-:onarerrbHhre Ar,rcqrrrJrr.rHrr) ISB N 97 g-5 -446g,,0rui-0.
M'tr{. MareMarr{Ka. 3aAaqnr,rrc: y""6"oa noco6rae Ans Haqa*Horolro ?I cpe.4uero npo0eccr4oHaJrrHoro o6pasoe aufis / M. U. Barunaaxon ._ 4_edocr<sa : Axa4errrnr, 2014 .- 4r4 c. : un.,ia6n.- GIp"b cclro'arr'Hoe)6rqeo6pa:oBarerr6Hhre Ar,rcqurrrrraH') .- IS BN g l g - sl qia g -07 22 _2.

w Haq'raMareMarr'qec*oro a*aJrrrsa. 1 0-1 tr xnaccrr: yre6lruK AnSrx opfaHr'r3a\nit c nprrJrol*eHr4eM Ha gJreKTpoHHOrra nocrafene. llo4 pe4.
'H',22-e l*A. - M.: rpocn.or"o"., zois. -zsqc.,ISBN gls-s-og-03130r-g,
)31129-8 (CD_ROM).

r{3,{., cTep. 
-o6pa"ronauue.

Konnaoropona
ISBN 978-
?lnrepne,r

pecypcon).
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Perylrrarur o6yvennn
(ocnoeHnrre yMeHHs, ycBoeHHbre snaHus)

Ooprvmr rr MeroAbr
KOHTpoJrff r.r

orleHKrr
pe3yJrbTaToB

3a.4aq;

r.re cTaH,qapTHhrMrr [pr{eMaM}r perrreH}rfl peq}roHturbHbD(

yve6uofi ,qr{crlr{rrnrinu o6eCne,runaer
cTyAeHTaM[ Cnelyror4nx npeAMeTHBrX pe3ynbTaToB:

VII{POBAHHOCTs IIPEACTASTEHAfi O MATCMATI{KE KAK qACTI,I
brypbr rr Mecre MareMarr{Krd B coBpeMennoft

Jleulr.fi co6rrrrnft r npocrefiurux [paK.&rrrecKrrx
oBubre xapaKTeplrcrl4Kri cnylafiHrx Berr{q[H;

LII,IBI4JIIBa a, cnoco6ax oilprcattrfl._finreHlrfi pa*""oro Mr,rpa Ha
t3brKe;
Banuocrb npeAcraBJrenafi o MareMarr,rqecKr4x

tIOH'TI{trX : naNnefirurrx MareMarl4qecKnx MoAeJrf,x, uosnorrro,uvi
r.r3yqaTb pa3Hble Ilpo{eccbr u,BJreH}rfi; nor{HMaHr,Ie
aKclroMaTr,[qecKoro fiocTpoeHr{.f, MaTeMaT]AqecK}rx

reoprnfr;

yI![eHI,Ie HX
I,Ie MeToAaMr,r AoKa3aTeJrbcTB r.r anropr{TMoB perrreH}rr,

rrpoBo.{r.rTb AoKa3aTeJrbHbre paccyxAeHrrs B

I{ r.rppaq IIOKa3aTeJIbHbIX, CTeIIeHHBDL
TpnroHoMer$uuecrux ypanuenrafi r,r HepaBeHcrB, rlrx cric,reM;
ac[oJrb3oBarlr4e roroBbrx KoMnbrorepHhrx [porpaMM, B TOM qr'cre .4r,

OcsoeHrae

AOCTprxeH

uuponofi x

onIacbIBaTb

xoAe

Bepo_f,THOCTU

clrTyaul,Irx II

flor'c*a 
''yrr'r 

pe''e*us. 14 r'Jrnrocrparluu pexreH'X ypannernrEft ra
HepaBeHCTB;

c$opfarapoBa'Hocr' npeAcraBJreuuft o6 ocHoB'brx ,,oHrrrrfix
MareMaruqeofforo a*ur'rca ra r.rx cnoftcrBax, BJraAeHr{e yMeHr4eM
x-apa*rep[3ofarb roBeAeHVe (pyurqzft , EcfroJrb3oBa'r,re rroryqe'Hbrx
zuauutrt.unx<frzcauvfl .pra*aJrrrcapeaJrbHbxsanacuuocrerft 

;
BnaAgHlre ocHoBHbIM 14 rrold'xTnflMr,r o frJro OKI4X 14

n HbD( reoMerp[qecKr.rx ([urypax, HX ocHoBHbrx
cnoftcrnax;

Suryprr Ha
I,IpOBaIrHocTb yMeHr{f pacno3HaBaTb re}oMeTpr,rqecKr,rg

pTexax, MoAeJUrx r4 B peanbHoM Mr.rpe; [pr{MeHeHr4e
x3) {eHHbrX c reoMerpr{rrecKr.rx 0uryp v $oprrryn Am peureglts
feoMeTpr4 3a,r{Aq u 3a4aq c [paKTr.rqecK]rM coAepxi]Hr4eM;

c0op Hocr6 [peAcraBJrenufi o fipoqeccax pr flBrrenvrm,
r{Meroxlux HrrE xaparrep, crarlrcrr{qecKrax
3aKOHOMeprr B peaJIbHOM MI,Ipe, ocHoBHbD( noHrTI4rX

Teopr4u BeposrHocreft; yueuuft naxontru n ouenrrBarB

HaBbrKaMV I4C[OJIb3OBaH]I' roToBhD( KOMn6IOTepIIbIX
rporpaMM n perrreHr{E 3aAaq.

CauocmoamerbHue

u KoHmponbHue

pa6omat,

uudueudyanauarc

sadauua.

3rcsaaeu.
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