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1. IIACIIIOPT pAE OrIEfr rrp orpAMMhI oE IIIE OBPA3 OBAI]
APICIII4II JITIHbI MATEMATIIKA

1.1. O6.rracrb rrprrMeHeHrq [porpaMMbr:
1llporparrlrvrer o6uleo6paronarelrnoft yre6uofi Ar,rcqulJr

lpeAHa3HaqeHa AJrtr r8rreHrrr MareMarr{Kr.r n upoQeccr{oHarrbHlbrx
opraur,r3aur{.nx, peaJlr [3yrour.rx o6pasonarcnbHyro rporpa],rMy cpeAHero
[peAeJrax ocBoeHr{r lporpaMMbr [oAfoToBK]r cnequaJrucToB cpeAHer0
ol5qero o6pasonaurirr rro clequanbHocr[ TexHr.rqecKoro upo(punr cpeAHefo
o{5paronauus.09.02.A3 <flporparranrupoBaHr{e B KoMrrbroreF,srx cucreMax)
1,,2. Mec'ro y.re6nofi ArrcrlnrrJrrrHbr B crpyKType flporpaMMbr rr
cpeAHefo 3BeHa:
V qe6nas .r{r{crluflnr.Ha <MarevraruKa )) rBJrrercx yu:e6nrrM [peAMeroM
rpeAMerHofi o6lacrm <Mareruarzxa n znlpopMarrKa) OfOC cpeAHero
Y qe6uas Ar{crlr{u.lrr4H a < Mareuarkr Ka) rr3f{aerc.f, B o6u1eo 6pasoBareJrb,HoM
Ir.rraua [nCC3 Ha 6a3e ocr{oBuoro o6qero o6pasonauufl.u flBrrflercfl
4ucqunnrzuofi"
1."3. Ile.urn u 3aAarrr yve6uoft ArrcqrrnJrrrHbr - rpe6onannq K pe3y
yue6n oft /I[cqrrrrJrrrnbr :

flporparuru a opueHTr,rpoBaHa Ha Ao crr.rxeHr,re cJreAyroulzx qe.neft :

o o6ecuerleuue c(f oprralaponaHHocrr,r npeAcraBn e:rruit o co{r{4Jrbr{rrrX,
r4cropr.rqecrulx (f arcropax craHoBJreHlrfl MareMarr{Kr.r ;

o o6ecueqeHr4o c(foprraupoBagHocrr4 JroruqocKoro,
MATEMAT}IqECKOTO MbI[UIEHI4.f, ;

o o6ecnetreHlle c$opuuponaHuocrrr yl'reuuft [pr4MenflTb rroJr]qe
perrreHr.rlr pa3nr.rtrHbrx 3 aAaq ;

o obecueqeHr4e cQopuuponaHHocrlr upe4craueuuft o
o6qe.IeJroneqecroft KyJrbrypbr, yHr,rBepcaJrbHorM f,3brKe

O[LICbIBaTb H I43fIaTb peanbHble [pOqeCCbI n flBlIe}lr4fl.
llpo(punr,rsarlzs qereft MareMarr.rqecKoro o6pasonauur orpaxaercr Ha B
opraHlr3aq[u yre6rrofi AeflTeJrbHocrr{ o6yraroquxcx. fita rexr]
onouoMl,rqecKoro npo([uneft upo(feccuoHaJrbHoro o6paronauur nrrdop
[parMaTr.rqecKoM HarrpaBJreHr,rr4, rrpeAycMaTpr4BaroqeM yctrJreHr.re I,I pacm
xapaKTepa rr3freHr.rfl MareMarriKri, rrper4Myrrlecrseuuoft opueHTarltt!,x. Ha

C]]IIJIb IIO3HABATEJIbHOI4,UEf,TEJIbHOCTI4.

Ocnoenrae coAepxaHpr.a yre6uoft Atlcur{rrJrr.rubr <Marevraruxa>
cryAeHTaMr,r cJreAyrorqr4x p$yJrbTaToB :

. JIIIIIHOCIIHbIX:

- c(fopuupoBaHHocrb rrpeAcraBJreunft o MareMar Ke KaK yHr.rBepcilrr,HoM

Haynv1 cpeAcrBe MoAenrrpoBaHr4r flBJreHuft r,r upoqeccoB,trp.eflx 14 MeroAax

- froHr.rMarrlre 3Haqr.rMocTr{ MaToMaTLTKV [nfl. HarrHo-TexHr,rqecKof o
c$opur,rponaHHocrb orHorueHr,rs K MareMarr,rKe KaK K qaorr.r o6rqe.relone
KynbTypbr qepe3 3HaKoMcTBo c r,rcTopr,relr pa3BLr'rfu{ MaTeMaT[Kr.r, 3tsoJrroqll
MaTeMALT[rIe CKI,IX UAeft :

- pa3BIITI,Ie IOU4rreCKOrO MbIIIIJIeHI,I.S, [pOCTpaIICTBeHHOTO BOOOpa)KEIJVIfl,

Kynbrypbr, Kpr.rrurrHocrr{ MbrrrrJreHr4r Ha ypoBHe, neo6xo4uuona
npo (p eccuonanrnofi AerrreJrbHo crvr, nrr rrpoAoJrxeHraa o6par on aHufli, v
- oBna2IeHI{e MareMarI{qecKI,rMI{ 3HaH[rMLt I{ yMeHr{rMz, ueo6xoAuM]bIMI4
BceAHeBHofi xz3Hz, AJUI ocBoeHut cMelrnbrx ecrecrBeHtro-Ha)qHbrx lI
Ar{cquflJrr,rH upoSeccuoHrrJrbHofo quKJra, AJrf, rroJrfreuux o6pa:oBaHr4.f, B

ue rpedyroqux yr'.ny6nennofi MareMarurrecrcofi rroAf oroBKr{ ;

- fororJHocrb r,I cuioco6nocrr r o6paronaul{ro, B ToM rrprcJre
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Ha [porsxeHr.rr{ Bceft xr.r3Ht4; co3HareJrbHoe orxroilreHue K Herrpepbrr]HoM
ycJroBr,rrc ycIIeIIIHofi [po(beccraouaJrbHoft u o6utecrBeHrroft Aerrerb rrrocru:
- roroBnocrb r,r crroco6Hocrr K caMocro.ltrenuroft rnop.recrofi z
Ae.rrTenbHocTr,r;

roroBHocrb K ronner<rr,rnnofi pa6ore,
o6pasonareruuoft, o6qecrneuuo noleguofi.
Apyfr,rx BlrAax Ae.f, TeJrbHocTr,r;

yre6no-z

- orHorrreHue r ilpo(leccr4oHaJrbuoft 4erreJrbHocrr{ KaK Bo3MoxHocrt4
JIIlqHbrK, o6lqectseuHbrx, rocyAapcrBeHnhx, o6rqeuaqu oHaJrbubx rr

. MeTarrpeAMeTHbrx:

- yI!{eHI,Ie CaMOCT0'TeJIbHO OIIpeAeJISTb rleJrr,r AesTeJrbHocTuI1r cocTaBJrrlrb
AerrenbHocrlr; caMocro.rrreJrbHo ocyrqecrBJrsrb, KoHTpoJrlrpoBa'tfb vr

Ae.rrTerbHocTb; r{cnoJrb3oBaTb Bce Bo3MoxHbre pecypobr AJr.rr Aoorilxle
qereft Ia peaJrra3ary.r]r rrJraHoB AerreJrbHocru; nr,r6uparr, yclerrrHbre
cvTyar\prflx;

- yN[eHr{e npoAyK:fr{Buo o6rqarrcfl u B3rMMoAeficrsonarb B rrpoqecce
AerTeJr.bHocTlr, rrr.rTbrBaTb rro3r4rluu Apyfr,rx rracT.Hr.rKoB Ae.f,r9n
pruperrarb rou(p:rurrrr;

BJIA,UEHI,IE HABbIKAMI,I

Ae'TeJIbHOCTI,I, HaBbIKaMr4

rro3HaBareJrruofi, yue6uo-uccneAo

caMocTo.f,TeJlbHoMy nolrcKv
pa3Jrr.rqHbx MeToAoB no3HaHr.rs ;

pa3perrreHr{f, ullo6rreu; cnoco6nocm
MeTOAOB perrreHr{tr [paKTr.rqecKr4x

roroBHocrb Lr croco6nocrr K caMocrorrrelrnoii uu$o
AerTeJrbHocTr4, BKJrroqaJI yMeHue oplreHTrrpoBal'bc.fl B pa3Jlr4qHblx

Kpr4Tr4r{ecKr{ orleHr.rBarr; r,r rrHTeprrperr.rpoBarr uuQoprrraquro,
I,ICTOqHI4KOB:

- BnaAeHr.re s3brKoBbMlr cpeAcTBaMr.r: yMeHr{e qcHo, JroruqHo r.r TorrHo

cBoro ToqKy 3peHr,rr, [crroJrb3oBaTb aAeKBaTHbre .rr3brKoBhre cpeAcTBa;

- BJraAeHr.re HaBbrKaMr{ rro3HaBareJrrnoft pe(f neKcnr{ KaK oco3HaHr{.rr

Aeftctnaft r.r MbrcJrrrreJrbHbrx rrpoqeccoB, r,rx pe3yJrbraroE u ocuonauuii,
cBoelo 3HaTInfl, H He3HaHI,If,, HOBbX IIO3HaBaTeJIbHbfX 3aAaq I,I CpeACT'B

AOCTII)KeHLI';

- rleJreycrpeMJreurro crb B rrorrcKax v npvrHflTtru pemeunfi , coo6pat arenn
nHTprtrus., pa3Blrrocrb rrpocrpaHcrBeHHbx rrpeAcraBJr euuit;
KpacoTy r{ rapMoHr,rro Mr{pa;

.lrIpeAMeTHbIx:

?neneumu meopuu MwoilcecmB u MarnetramwrccKofi nozuxu.
Ouepuponau ua dagonoM ypoBHe' flou.flTusMr{l KoHOHHroe MHoxecrBo,

rloAMHoxecrBo, ttepeceqeHl,Ie u o6re,quuenne MHo)KecrB, qI,IoJttoBbre

Ko opAr,rHaruoft upruoft , orpe3oK, r,rHTepBEUr ;

oneprdpoBarr na 6asoBoM ypoBHe rrourrr4flMtr: yrBepxAeHr.re,
r,roTI{HHbICr V JIOX(HbIe yTBepXAeHI4t, IIpUtII{Ha, CJIeACTBI,Ie,

y'rBepxAeHr.r{, KoHTprrpr.rMep ;

HaxoAr,rlb [epeceqeHue r,r o6reAr,rHeHr.re AByx MHo]KecrB, rrpeAcraBJreHH
.rracronoft upxuofi;
crpor.rrb Ha qr.rcnosofi uprnaofi rroAMuoxecrBo rrr{cJroBoro Mrl

npo creft ruzMr.r ycfloBr.rsMu ;

pacno3HaBarb JroxHbre yrBepxAeHrrfl, olrrz6xra B paccyxAeHujfix,
plolroJrb3orBaHr4eM KoHTprrpr{MepoB.

Vucna u sbrpalrceHun.
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Orrepzpon'arn na 6agosoM ypoBHe rroH.f,Tr,rrMu: rleJroe qr{cJro,

o6rucnoneHnax gpodr, Aecrrr,rrrgalr Apo6r, parlr{oHaJrbHoe rrrdcJro, r
I]uc[a, qacTb, AoJIf,' oTHoIIIeHI{e, [poIIeHT' IIoBbIIneHI4e I,I IroH]IXeHrre Ha

lpoIIeHToB, uaclrrab;

olep[poBarr Ha 6asonoM ypoBue [oHrrr{sM[ : lorapr,r(prr,r qvcra,,rpr
oKpyxHocTb, rpaAyoHar Mepa yura, BeJurquHa yura, 3aAaHHofo roqrofi Ha

Tpr,rroHoMerpuuecroft oKpyxHocr n, cvrlFly c, KocrrHyc, TaHreHc r4 KoraHf oHc

npor{3Bo JlbHyro Bennrrr{ Hy;

BblrroJrHrrb apra(prraerr.ruecKr.re neit ctsufl, c rlenbrMr.r u

BbrrorH.f,Tb HecJroxHbre upeo6paroBaHr{.f, qr{cJroBbrx

qLIceJr, rua6o xopnr4 pr3 rrr.rceJr, lu6o lorapuftuu qucen;

cpaBHrrB arb parluoHaJrbHbre qLr cJra M e)KAy co 6 oft ;

oIIeHI,IBaTb I,I CpaBHI{BaTb C paIII{OHaJrbHbM}r qr4 cIaMI,I 3HarreHr,u{

ropnefi HarypanbHoii creueuu krs.s;vrcelr, norapz(fuoB qr.rceJr B rrpocrbtx

Hso6paxarb roqKaMLI Ha rII,IcJroBoft npxrraofi rleJrbre 14 paqlroHturhrrbre

uso6paxarb roqKaMr4 Ha qrrcJroBoft npnraofi rleJrbre orerreura qr.rceJr,

crerreHr.r r,r3 qr,rceJr, rorapra(lrvru qucer B rrpocrbx cryqaf,x;

Bbrrro JrH.fl Tb HecJroxubre upeo 6par oBanus. rleJrbx rE 4po6no -parlrroHanb

nsrpaNenrafi;

Bbrpaxarb n npocreftuprx cJryqiux r43 paBer{crBa oAHy rrepeMeHHyro

BbrrrrrcJlrlTb B rlpocrbrx c[yirarx 3HarreHl{.f, rII,IcJIoBbrx r,I 6yrnennnx
ocyulecrnrrf,.s neo6xoAr,rnabre rroAcraHoBKr,r rr npeo6paso Bal;tkrfl;

uso6paxarb cxeMarraqecKr.r yroJr, BeJrr4qrrHa Koroporo BbrpaxeHa B

oIIeHI4BaTb 3H aKrr CVIHy CA, KOCI4HyCa, TaHreIICa, KOTIIHTeHCa KOn KpeTH

Vpaauewun u Hep&seHcmaa

Perualr nnnefi nrre ypaBHeHr.rs r,r HepaBeHcrBa, KBaAparrrbre ypaBHeu.r,rr;

perrrarb norapulfnar,rqecKr,re ypaBHeulrr nu4a logo(bx * c) = d u npocre
nugalogox 1 d;
perrrarb rroKa3areJrbHbre ypaBHeHurs.) nnga eb'+' = d (rle d MoxHo
creneHr,I c ocHoBaHr,renr a) z upocreftrulre HepaBeHcrBa nuaa ax 1d
lpeAcTaBr{Tb B BilrAe cTeIreHLr c ocHoBaHr.reM a);.

rrpr,rBoArrrb HecKoJrbKo rrpvMepoB ropnefi npocteftlrelo
BI,IAa: sinx = a,, cosx = a, tgx = o,ctgx = e,,

coorBercrByrorqeft TplrrouoMetpu.recr<oft Qynxquu.

<Dyux4wu
Ouepuponarr ua 6asonor,r ypoBHe rronfl TlrrMr{ : 3aBr.rc}lMocrb BeJrrdrr't H,

r.r 3HatreHr,re ([yurcquu, o6nacrr olpeAeJreHr,r.fl r,r MHoxecrBo gna,qensrft

3aBlrcuMocrr.r, r"paSzr $y'nnqzu, HyJrr.r $ynrqrau, flpoMexyrKr.r
Bo3pacraHr{e Ha qr,IciroBoM [poMexyrKe, y6unauue Ha qr,rcroBoM

lr Har{MeHburee 3Harrenue (fynrqvrvr Ha qr,rcloBoM rrpoMex(yrKe, rrepuo
repuo,A;

oueplrpoBarr na 6agonoM ypoBHe roH.f,Tr4.f,Mr,r;: npflMar, Lr

nuneituas., KBaAparuqHas, uorapuQrr,rzqecKuur vr

Tpr{rorroMerpuqecKr,re Qyurqzu ;
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pacrro3HaBarb rpa(br{Kr4 sJreMeHTapHbx $ylrrcqufi: uprruOfi
npo[opIII4oHaJIbIIocrl{, ruaneftuofi , xna4parz.ruoft , rrorapu (f nru-jrecKoft

Qyurcrluft , rpr{roHoMerpr.rqecKrx Syuxqzft ;

coorHocr{Tr rpa(|uru eJreMeHrapurx (pynrcquii: np.aruoft u o6parnoft n
lzueftnoft, rnagparuunoft, norapu(fnauqecrofi vt rro
Tpl{roHoMerpr.rqecK[x synrqufi c (f opuynarr,rv ] KoropEMH oHr,r 3aAatfrbr;

Haxo.ar,rrb uo rpaf,ury npu6nzNdnno enaqenr.ra (fyurqar.r B 3aAaHH6rx
onpeAeJrrrb rro rpaQzry csoftcrsa Qyrrquu (uyll.r, rpoMexyrKlr
IPOMEXYTKI,I MOIIOTOHHOCTI,I, gAU6OrrrrUIIE I,I HATIMEHrIIIIC 3HAqEHX,I,'il I,I T.

crpor,rrb ocKra3 rpaQura (pyurqr,ru, yAoBnernopxroqeft rpr.rBeAen
(uporraexyrKr,r Bo3pacraHvrs. I y6srcauur, 3HaqeHr4e (fyurqur,r n
oKcrpeMyMon r,l r.4.).

?neneumu MsmeMamwte cKo eo aHoJru3 s.
Onepuponarr na 6a:osoM ypoBHe rronrrlr{Mrr: [por43BoAuax $yHlcqr,rra n
r rpa$uny Qynxquu, npor43BoAHar ftyHxqnu;
orrpeAenf,Tb 3HaqeHr{e [por.r3Boauoft QynKrltr]r B TorrKe no uso6paxeu
rpa(funy, rpoBeAeHHofi n sroft rorrKe;
peIIIaT'b HecJIOXIIhIe 3a,qaql{ Ha IIpLIMeHeH]Ie cBt3Z MeXAy IIpOMeXyTKi:lM
ToqKal,rr4 gKcrpeMrya $ynrqrar,r, c o4nofi cropoHbr, r{ npoMexyrKaMrr
HynrMr{ rpo}r3BoAHoft eroft $yurcquu - c 4pyrofi.

CmsmucmuKa u meopun neponmHocmeil, nozuxa u xotuduH{rmopunfl.
Oneplrponarb Ha 6asonoi\a ypoBHe ocuo HbrMr{ orrr4careJrbHbrMt4
qucroBoro na6opa: cpeAHee apuQrraerzuecKoe, Me.n:uaHa, rr

3HAqEHI,Ifl;

o[epupoBarr ua bagonoM ypoBHe rroHrrr{rMr.r: qacrora r{ Bepo{THocrb
nrr6op, o[brrbr c ]paBHoBo3MoxHbrMr{ gneMeHTapHbrMt4 co6rrrusNara ;

BbrrrlrcJrfrb Beporruocrr,r cobrrrnfi na ocnone noAcqera qr,rcJra r.rcxo,nloB"

Texcmoeate zadaqu.
Peuralr HecJroxFrbre reKcroBhre 3aAaqu pa3ubrx rr{rroB;
aHaJrr.r:sHpoBaTb ycJroBlre 3anaqlr, IIpu ueo6xograrraoctr,r cTpotrTb
MaTeMaTr,rqecKyru MoAenb;

rrouuMarb H r4cnoJrb3oBarb AJUr perrreHvrs. ga4aqr raH{lopuaquro, n
rercrclnoft rr cuMrBoJrbHoft sauucu, cxeM, ra6rulq, AlrarpaMM, rpa$uxon,
Aer{cTr}oBaTb no aJrropprTMy, coAepx€rqeMycs E yciroBr4r{ 3a,4.al{v;

lr crr o Jr b3 oB aTb Io Fr.rqecKr{ e p accyxAeHr.rf rrpv p emeHlru 3 a4al{v;
pa6orirrr c us6rrroqHbruz ycrroBvrflMkr, nstlupat r{3 ncefi rr.

HeOOXOALIMbIe AJIfl peIIeHLI.f, 3a,4lArrld)

ocyrqecrBJrrrb HecJroxnufi uepe6op Bo3Mo)KHbrx perrreH uit, nst6upax
Iro Kprrrepr4rivr, cQ opuyJrnpoBarrHbrM B ycnoBr.rr{ ;
aHaJrr,r3r,rpoBaTb r.r r{HTeprrpeTr4poBaTb lonyqeHHbre perrreHr4r B Korrre
nu6uparr pelreH ar, He nportrBopeqarq[e KoHTeKcry;
perrraTb 3a4all.u Ha pacqeT cTor{MocTr,r rroKyrroK, ycJryr, IIoe3AoK rr T.rr.;
peIIIaT'b HecJrox[Ibre 3a4aqu, cBfl3aHHbre c AoJIeBbrM rracT[eM Bo
lpeAII pprsTr.reM, HeABrrxcuMocTbro;

perrrarb 3aAar{u rra npocrbre rrporleHTrr (cucreubr cKr4AoK, rovuccuu)
cJroxrlbTx rrporleHToB B pa3Jlr.rqHbD( cxeMax BKJraAoB, KpeAr{TOB r{ r.r[oTeK;

oFparnofi

HO}I

KTepr,rcTlrKaMrt

I,I HAfiMEHbIIEE

, cnyuaftnnrft

ee pplreHr.rt

Hyro B BI{AE

KOB;

a\t4vr, AaHHEre,

na n{ruicnenue

ofi



pema'rb npaKTr,rtrecKr4e 3aAarru, rpeSyroqze vcrroJrEsoBaHr,rr ortrf
onpeIIeJIeHI'Ie TeMIIepaTypbI' Ha oIIpeAeneHI'Ie [oJloxelfi"vIfl,Hanpeueuudifi
n rrocJre), Ha ABr4xeHr.re AeHexHbD( cpeAcrB (npzxoy'paoxo4),
rny6nur/nbrcorr,r 14 T.n. ;

llctloJltb3oBarb noHtrlle naacurra6a Arrfl Haxox71eHlr.f, paccrorHr.rit u gtnan
Mecrrlocrrd, rrJlaHax rroMerqeHl{fi, nrlKpofir<ax, [plr pa6ore Ha KoMII

f'eonempun.
Onepuponarr ua 6agonoM ypoBHe floHsrt4flMrz: TorrKa, nprMarr, r]
rrapaJrJreJrbHocTb lr [eprreHAr,rKyJrf,pHocTb ilp.f,M brx u unocr<ocrefi ;
pacrro3HaBarb oouoBHbre Br.rAbr MHororpaHHr{KoB (nrpnsrrra, rurpaM
lapalnenenzne4, r<y6) ;

r.rso6paxarb r.r3fraeMbre (fzryprr or pyKr{ v c ilpr{MeHeHr.re)N{
LTHCTpyN{eHTOB;

AeJranb (nstrocurre) nnocrue qeprens,r rr3 prlcyHKoB rrpocrbrx
cBepxy, c6orcy, cHr.r3y;

rrsBJreKarb uu(popnraqurc o [pocrpaHcrBeHHbx reoMerpzuecnux (f u
Ha rrepTexax u pprcyHKax;

[prrMer{rrb reopeMy lha([aropa npz Bbrrrr,rcJreHr.rr{ gJreMeHToB crepeoM
HaxoAr{Tb o6reiratr v rrJrorrlaA}r uonepxuocrefi upocrefirun:r
npr4MeHeHr.rerra ([ oprrayn ;
paclo3uaBarb ocl{oBHbre Br,rAbr reJr Bparqeunx (r<ouyc, rIr4Ju4HAp, c(f epa u
Haxo,qrrrb o6teurr v rrJrorrlaAr4 nclnepxnocreft upocrefiurrax
Bparqe)Hur c rrpr.rMeHeur,reu (poprrayn.

Bexmopot u xoopduruamu s npocmpaHcmne.
Oueplrponarr na 6agoeoM ypoBHe rror{rrueM AeKaproBbr Koop,{r4Hrrrbr B

HaxoAI,ITb KoopAIzHarbI Beprrrr{H xy6a r,r rrpflMoyronbHoro [aptlnJreJrerruneAa.
II cmop ua M fl m eJ|4 sm uR u.

OnIacrrsarb o'rleJrbHbre BbrAaroqrlecr pe3yJrbrarbr, rroJrfreHHbre B

M.ATEMATI4KI{ KAK HAVKI,I :

3Hitrb npr,rMepbr MareMar[qecKlrx orrpuruii u ux a]tropoB B cBrrgr4 c
nceuupnoft ucropzefi;

[oH]rMarb poJrb MareMarvrntr B pa3B]rrr,u4 Poccur.l.
lVtremodat,MameMamuKu

flpuuerurb llr3BecrHhre MeroAbr rrplr pelreHutr araLr4aprHbD(

3ttrv(eqaTb r,r xErpaKTepr.r3oBaTb MaTeMaTr.rrrecKr,re 3aKOHoMepHocTLr B cl

AeftcrsureJrbHocrlr;
rrpr,rBoAr,rTb [pr,rMepbr MaTeMaTr.rqecKr.rx 3aKoHoMepuocreft B rr
xapaKTepr{3yroqHx KpacoTy vr coBeprrreHcTuo oKpyxarcqero trfipa
I{CKyCCTBa.

1.4. Ko.rru.recrBo qacoB Ha ocBoeHrre uporpavr*rr,r yue6noft qucqnfl,[lr.rHbr:
MaKcLIMaJIbnoft yre6uoft uarpysxu o6yrarorqeroc{ - 351.rao, B ToM rrrrc}Jre:

o6.sgar:erruoft ay4uropHofi yre6uoft uarpysrr,r o6yrarorqerocs - 234
caMoc'rorrerluoflr pa6oru o6yrarorqerocr-l I Tqacon.

cw

HA

IIa KilpTax, IIJIaHax

B rrpocTpaHcTBe,

upxuoytglbHbrfi

qepFexHbx

ursx (purfp: BLIA

rnpeAcraBreHHyro

rlecKr.rx 04ryp;
on'orparrH4KoB c

fi TEJI

pa3BtrTLrfl

qECKI{X

B TOM qHC,iIE

npor.BqeAeHr.rft



2.

2. crpyxTypA [I coAEpxAHrIE yqEnHotrt lu
1. O6rervr yve6Hoft Ar{cqrruJrrrHbr rr BrrAbr yve6noft pa6oru

TIhI

Bug yuednoft pa6oru Ofuetfl qacor

Marccupriurruar yue6uafl Harpy3rca (ncero) 51
O6ssare.rrrHafl ayAnropHas yve6nar Harpy3Ka (ncero) 34
B TOM qI,IC;IE:

Teoperu.recroe obyrenue lr8
npaKT[qecKr,re 3aHsTr.r.fl 16

CavrocrosreJrbHafl pa6ora o6yvarorqerocr (ncero) 117
B TOM qI{CJIE:

caMocrosreJlbHafl pa6ora HaA LIHAlrBr,rAy[rnbHbrM r4ocJreAoBaHuerra (npoercronr) 40

BHeayAr,rropHarr caMocrof,TeJrbHrur pa6ora 77

I,Imoeoewt ammecmar4un e Qopue: 9KSOMCH

9
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3.XAPAKTEPIICTIIKA O CHOBHbIX BI4IOB )^IEEHOII
CTYNEFITOB

oclTI4

Cogepxanne ody.renun Xaparctepl{crrrKa ocHoBHbrx BrrAoB AeflTeJrbHroc:
ypoBHe y.re6nux leftclnnft)

r{ cryAeHToB (Ha

Bnerenr.re Ognaxouneulre c poJrbrc MareMarr.rKlr B Hayxe, TexI
rau(popuaqr{ouHbD( TexHoJror[nx 14 [paKTr,rqecxoft 7

OsHaKor,ueHue c IIeJrflMIz v ga1aLravttr I,I3freulr.f, .Ma

ocBoeHr,ru npoQeccufi CIIO ra cneq]rilrbHocrefi CfI

BII(e, 9KOHOMLIKe,

3f,TeJIbHOCTfi.

reMalrr,rKlr [ptr
)

AJITEEPA
Pasnrzrue [o]rrrrl,rt
o qlrcJle

Brruolneuue apu(f ruerr4qecKr,rx geft crnuft HEr.q qI,rcJ

ycTHbre v [prcbMeHHhre rrprreMhr.
Haxo xAen ue npu6 tuxeHHbD( gn aqeuzft B eJrr{ trurn r
Bbrrrr,rcJreHr.rft (adconrorsoft r,r orrrocr,rreJrluofr ) ; cpa
nrrpaxeHuft.
HaxoxAeuue oruu6or n upeo6pasoBaHr,r.f,x rr Ebrrrr.rc

Ko BceM nyHKTaM nporpaurrau)

ilMll, COrIeTarI

uorperuropreft
freHne qI4c[oBbIX

IeHrarrx (olEocurrc.s

Koplra, crerreHr.r,

norapuSurr
OgnaronrneHve c noHflTr,teM Kopru n-tt creteuu, avt
paAHKaJroB r,r npaBr.rJraMr4 cpaBHelfl r.rr ropuefi .

@oprvrynupoBaHze o[peAeneHr.rr KopHr r.r cnoilcrs x
Brrq[creHr.re u cpaBHeHrre KopHelft, ntrnolueHr4e rrp
KOpHS.

llpeo 6p as o B aHr.n e quc JroBbrx r,r 6yrn enn rx Br,rp axer
paAr{Kanbr.

Brrnomreuue pacrreron no (f oprvryJraM, coAepxaxlnr
o cyulecrBr.f,rr neo 6xo4raubre [oAcraHoBKr,r r4 npeo61
Onpe4eneuue paBHocr.rJrrtHocrrr rrbrpalreHr{ ft c pa2;u'.

upparluoHaJrbHhD( ypanueuzfi .

OsHaKoN,uIeHIde c [oI{flTI,IeM crerreHl4 c 4eficr,nurelt
HaxoNAenrre 3HaqeHr{fi {:reneuu, ucrronmys npn H(
r4HCTpyMeHTaJrbHbre cpel[cTBa.
3aur.rcrrnarue KopHr n-it cteteurr B Br{Ae crerreHr,r c
rroKa3areJreu z naobopot.
OoprrayuupoBaHlr e cnofi crs crenenefi , Brrqzclreupre
parl?roHanbHbrM rroKa3aTeJreM, BblrrroJrHeHlre IIpI{KtrA
cTeneHll, cpaBHeHI,Ie CreIreueft .

llpeo6pasoBaHze qr{cJroBbrx u 6yxnenubx BbrpaxeE
creneHll, rrpuMeHllr cnofi crna. Perruenpre rroKa3areJlr
OsHaro\,rrenrde c rrpuMerreHr.reru ropueft u creueuefi
cpeAHLIx, AeJIeHI{LI oTpe3Ka B ((3OJIOTOM CeqeHI,Iu)).
Perueuueupr4KnaAHbD( 3a"qaq Ha cJroxHbre nponlerrrr

)P'neft.
IKprnNu 3HArreHlIt

raff, co4ep4<aTru{x

rpaAr,rKaJrhl,

A|:iOBaHltt.

:ilraMr,r. Pelueuue

IITilM IIOKB3ATEJIEM.

cfixo4rauoSru

4poSHbnI

creueuefi I
ir4 3HaqeHl4.f,

nfi, co4ep*arqux
Hrr,x ypaBr{euuit.
qlr,r Bbrqr4gJreHr{r4

LIOTBIIMI,I

IIpeo6pasoBaHrre
anre6paz.recxr.rx
nrrpaNeuzft

BrruonuenrEe upeo6pagonanuft BbrporeHr4fi , u'pr.luet
cBt3aHHbrx co csoftcrsaMlr creneHeft u lorapra(puor
Onpe4ereuue o6nacru AonycrrrMbx gna.reHr,rii rort
BbrpaxeHrdr,
Perueuue norapurbuuqecKrax ypaBHeHr.rfi

er.rue (poprrnyu,

rraSvnvecfcoro

OCHOBbI ]IPUIOHOMETPIIII
OcnosHrre rroHrrlrt I4syreuue pa,qr{arruoro MeroAa rr:}MepeHr.r.f, yrJtroB Btr

c rpaAycuoft rraepofi. I4so6paNerue yrJroB Bparqeulr.
cooTHeceHrre BeJrr,IquHbr yfna c ero pacloJroxeHl4eN
Ooprr,rynupoBarrr{e olpeAeJreuzfi rpr.rronoMetpuqecl
yfJroB rroBopoTa v ocTpbrx yfJroB nprMoyfonbHoro :

o6tscneuze r{x B3aI,IMocrrt3I,I

l0leHr,rf Lr\x cBfl3pr

Ha oKpyxHocTvt;,

ux (f,ynxultrir ttrs
peyfoJrbHr,rFa Lr
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Ocrronnrre
TpLr I'oHoMeTpr.rqecK}Ie

TO)K,IIECTBA

flpurrleueur e ocuoBHbrx rplrrouoMerpr.rqecKr{x ro)
Bbrrrr.IcJreurrs sua.reHufi lpltroHoMerpuuecrn x @yur
HI,IX

4ecTrB AJI.f,

quft uo oAiroff ug

flperr6paroBiuHrrfl,
upocreftruux
Tpr{r'oH oM eTpuqe cKr.rx

nnrpaxeuufi

Irlsyrenze ocuoBHbrx Qopnryn rpLtroHoMerpura: So
yAB o eHr4s, np e o 6p as oBarrr.rfl cyMM br rpr.rro HoMer pr,r

np o r.r3 B eAeH.ue u IIp or.{3 B eAe IJus.' B cyrvrMy r,r upr,rMeri
BbrrilzcJleHllt4 3EraqeHr.It lpr{foHoMeTpzqecKolo Bthlp

ylporleHr.rfl efo.
OgnaxouueHr.re co cnoftcrsaMr,r cr{MMerp}rr.r roseK r
oKpyxHocrr{ 14 rrpr.rMeHeHr4e Lrx turfl BbrBo.ua tboprr,ry

MyJrr;r cJroxeHr,rrr,

rgcKrrx r[yrlrqufi n
)r{r{e npr{
]XEHI{fl I{

a eguuuuuoit
t UPIZIBE.IIEH\Tfi

llpocreftruue
Tpr4ro H oM eTpr4qe cKr,r e

ypaBHeHr.rr u H ep aB eH c mB q

Perueurae no (poprraynaM 14 rpnrouoMerprqecKoMy r
rpr.rroHoMerpkrqecKr4x yllanuenraft .

llpnueuenue o6ulprx MeroAoB peureHr.s ypanneHui
nuueftnorray, KBaAparHoMy, MeroA pa3Jroxeur,rr Ha I
3 aMeHbr rrepeMeHHoft ) upu peueur.u4 TpriroHoMelpr
ypanueuuft.
Yuenr.re orMeqarb Ha Kpyre pertreHlr.f, upocrer.irunx
Tpr4r'oHoMeTprrqeoKr4x HepaBeH gTB

pyry rpocTeftrrux

(upnne4er{ne r
rr()xr4TeJrut
qecKtax

Aprcranyc, apKKocr.rHyc,

apKTaHreHC q[.ICJIa
OguarouneH[e c [oH.rrrr,reM o6parnrx rpr4rorroMrer
(pyrxqufi.
I4s yrenu e oup eAe JreH uit aprccuyyc a, apKKo curry ca,
qvcra, QopuynupoBaHr.re ux, uso6paNeHr,re rre[ eA[r
oKpyxHocTr4, rrplrMeHeHlre upu pelreHr4r4 ypilBHeHZ

)uqeoKr4x

rpKTAHferr

zpmoft
I

a

o THKUIIU, I4X CBOffCTBA I,I |PAOI4KII
Oyumquz.
llonsrue o
HerlpepbrBHocru $ynrquu

OguarouneHue c rronflTr4eM rrepeMeHHofi , npuuepar
MexAy rrepeMeHHbrMr,r.

OsuaKordreur,re c rloH.srr,ireM rpa(luna, olpeAeJreHr.re
rorrKr.r rpa(fury $yHxquu. Oupe.4eneure ro Qopuy.
3aBr.rcr.rMocrvr, BvrAa ee rpalpnra. .BrrpaNeur.re no (po
nepeMeHHofi .repes Apyrlre.
OguaronaleHrle c onpeAeJreHraeM (pynxquu, {lopvryl
HaxoNAesue o1nacru oilpeAeJrerr us n o6tacna 3trar

rrr 3aBr{cr4Mocreif

Inl)uHaAJrexHocT'H

:er npocrefiirreft
)MyJre o,qnoft

rpoBaHr,re 9ro.
errufi tbyn*uzpr

Cnoficrsa (fyurcquu.
fpa([ruuecran
llHTeprrp er aq:afl .. llpzrvreprr

SyumquourrJri;HbD(
3aBr.rcaMocrefi n peanbHbrx
lpoqeccax r.r fl BJreHr4.f,x

OsHaxor,rneHlre c [pr4MepaMu QynrcqrEoHalrbrrr,D( 34r

peaJrbHbx npoqeccax lI3 cMexHblx Ar.rcqlrnJrr,H.
OsHaKor,rreHu e c AoKa:|arenbHbrMr4 paccylnAorrr4JrMr
cnoficrn manefisoft r,r KBaAparr..r.nroft (fynrqufi, upor
r{ ccJreAoB aH us. luueirnoft , ryc ouuo -nuueft no it, glt o (

roaAparr,rqHoft Qynlcquft , uocrpo eHr.re rx rpa( Hron
qTEH}IC

rpa(f ur<on Qynxqnfi . Zccne4onarrze (f yunqr.r a 
"

Cocrasneulre BuAoB $ynrqr.rfi rro AarrHoMy ycroBr.rr
r{a sKcTpeMyM.
Brrnolnenue upeo6pagonanufi rpatfuna 6ynrqura

UtCl,Itr,tOCteft n

r{eKoropbry
eAeH:pre

Ho-rtraueftrtoft u
Jllocrpoeuue u

pellleHr.re 3a4aq

O6parHsre Syurquu I4syrenne no H.nmufl o 6 p amu o il fiyn rcquu, orpeAe.rre.
no c mp o e H u e zp a Q urc a o 6 p amu o it Qyurcquu, H ax o.rtc(

onped eneuun u o 1nacmu su arteuuil. llpzueHernze cn
(f ynxqz ft upkr lrcc JreAo BaHvrv ypannenuft lr pexreHr{r
eKcTpeMyM.
Oguaroiranenvre c rroHflTlreM cloxuofi rbynxqnr,r

r4e BwAaLr

euue ee o6.

lftcrn
sfula.q Ha

ryqcmu

Creuennrre,
fIOKASATEJIbHIil€.

Brr.rracreur{e 3HaqeHr,rft (llyurqzft rro 3Haqenr.rrc apr
OnpeAeuerue [oJro)KeHur roqKll Ha rpaduKe rro ee

MEHTA.

IOOP.ILIHaTaI\4 lI
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Jrof apr4oMr.rqecKz e Lr

Tp14 r'oHoMeTpv qecKne

Qyurcquu. Obpaursre
Tpr{r'oHoMeTl)r.rqecKue

$ynrcqnu

HaooopoT.

Zcuonrsosanue cnoft crn (pyuxqz fi Wa cpanHeul{.r
creuenefi u lorapu$uou.
Ilocrpoenue rpa$unoB orerreHHlbD( Lt Jrorapu(f nrnue
Peuenze rroKa3areJrbubrx u norapn(f urEqecnr,rx ypa
HepaBeHcTB IIO V3BeCTHbM anfopr{TMaM.
OsuaroMneHr.re c rrourrrreM HelpepbrBnoft uepr,ro4l

SopuynrapoBaHLr e cnoft crs cury aa lr Kocr,rHyca, rro(
uxrpa(fzr<on.
OsHaKol,rreHr{e c rrouf,TrreM rapMoH[qecrux role6r
rapMoHlrrre cxux rcone6 attuit Als, oru caHr,r.f, rrp o qecc

Apyrlrx o6nacrflx 3HaHr,rr.

Oguar<oruleHze c [ou.rrrr.reM pasprrnnoft [epproAr4rqe
(f oprraynr.rpoBaHr.re cnoft crn raHre,Hca lr Korarr|eHca,
rpa(frnxon.
flpurueneurne csoftcrn (fynxquft AJUI cpaBHerrr4.f, 3He

rpr.rroHoMerprrqecKr.rx (pvurqufi , peureHrrr rllrrroHo
ypanueuuft.
II o c mp o e u u e ep a Q urc o e o 6p amuux mpue o u o lil e m.p u
onpedeneuue no epafuKoM ux ceoilcme.
Brnonnenue npeo 6p a3oBalvrs. rpa0zxon

lHa.IeHufi

cnr.rx 1|yurcqr.rft.
rmeHufi r,r

qr$cxoft (bynrqr,ru,
TpoeHr4e

tnt:titu npr4MepaMn
on n Susu(e z

:xoft $ynrcguu,
nocTpoeH4e Lrx

qenraft

\4eTp.aqecKllx

rccKux Qynrct4uit u

TIA {AJIA MATEMATI4IIECKOIO AHAJII4ISA
lI o cr e.uo s are Jrbuo crr4 OsuarolareHr4e c rroHf,Tr{eM qucnosoft rocJre.rloBar(

cnoco6aun ee 3aAaHHrr, ItbrrlzcJreHuflMtt ee q.rIeHoB.

O s u arcoun e H u e c no Hnrnu e M np e d e n a no c n e d o ts ant et

OguarouneHr,re c BbrrrlrcJreHr.reM cyMMbr 6ecKose.ls,
pflAa Ha rrpr,rMepe BbrrrrcJreur,r.f, cyMMbr 6ecroue.rrro
reoMerpr,rrrecxofi rrporpeccuu.
Perueurae 3aAaq Ha [puMeHenue Soprrrynrr cyunar,r (

y6lrsaroqefi reouerpu.rocKoft Irporpeccuu

TIbHOCT}I,

SHOCtnU.

ro qzcnoBoro

''6rrnaroqQfi

SCKOIIEqHO

Ilpousno4nur v ee

IIpr4MeHeHrre

OsuaKoN,rreHr.re c rrouf,Tr4eM npousno4uoft .

Zsyrenue z (fopir,rynupoBaur{e ee MexaHr.rqeoKoro t
CMbICJIa, lI3fIeHlIe aJITOpLITMa Bb,IIII,ICJIeHIIfl IIpOLI3B

BbrrII,IcJIeHlIr MfHoBeHuofi cropocrl,I u yrJloBot-o t(ol
racaremuoft.
Cocranneru4e ypaBHeHr.r.a KacareJrruoft e o6uleru nu,
YcnoeurEe npaBnrJr auQ QepeuqrpoBaru4r, radluEqrr
oneMeHrapulx Qynxqrafi , npurueueHrle Anfl Ar{0 d eI

Qynrqnfi , co craBJreHr{r ypaBHeHrr.s Kacaremuoft .

I4:yrenze reopeM o cBfl3rr ceofic'rn (fynrqr,ru:u npo

$oprr,rynupoBKa r{x.
llpone4euue c noMorrlbro npor.r3BoAsofi lrccJre4orlar
gaAauuofi (popuynofi.
YcranosreHr.re cB.rr3tr cnoft crn (f yurqr.ru v [por.r3r]o,
rpalpurau.
Ilpuueueu[e rpor{3Bo4noft 4nx pemeur.r.rr 3allaq Ha
uau6onrruero. HaI,IMeHbrrIero 3HaqeHLIs r,r Ha Haxox

r\)oMeTpr4 YecKof o
r4lroii Ha rrpr.rMepe

{rQuqzeHra

rpor43BorurBrx

]HrlrdpoBaHr,rs

r3no.4uoft,

nr (fynruI4u,

raxo)x,qeHrle

IEH}IE 3KCTDEMYMA

nroft no vx

llepnoo6pasHar
rr rrHTefpaJl

OgnarouneHlre c rroH.f,TrzeM r.rHTerpaJra u uepnoo6pr
?lsyrenze upaB[Jra Bbrrr]rcJreHr{a nepnoo6p aznotrt u
I lrrorona- JleiiSnuqa.
Peruenue 3a,4aq Ha cBr3b uepnoo6pa-snofi u ee npou
BbrqucneHlre nepsoo6pagnofi ,ung,4aHuoft dynxurar.r

gsofi.

e()peMbr

n<l4uoft,
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Peruenue 3aAaq Ha rrpr,rMeneHr.re lrHTerpara n:tl.Bbr
(fusn.recmux BeJrrarrr.rH u nnoulaAefi

lucIIoHufl

YPABHEHTIfl, U HEPABEHCTBA
Vpanueuux H crrcreMbr
ypauHeuufi.
HepaneucrBa [r cr{creMhr
HepaBeHcTB 0.{ByMt
IIepeMeHHbrMr4

OsuaroMneHlre c upocrcfiruuMr,r cBeAeHr,rrMnr o fioI
arre6pauvecKrrx ypanuenzfi , no.rrrrr4flMr4 r,rccJreAoE

cl4creM ypanneunft,
Zsyrenze reopulr paBHoclrnbHocrr{ ypanneurafi n e
flonropeHz e sanucv pe[reH]rfl craHAaprHbrx ypaBH
npeo6pasoBanvr s, ypanueuzfi AJrrr cBeAeur,r.f, K craH.n
ypaBHeHr.rrc.

Peurenze parlLr oHaJrbHbD(, r,rpparllroHaJrbHbx, lroma3
Tpr4roHoMerpr.rqecKlrx ypanneuzft Il crrcreM.
Zcnonrgosanrae csoftcrn u rpa(f ar<on $yur<u;,nft 1gv.
ypanueunft . llonropenue ocnoBErbrx np[eMoB peme
Perueuue ypauueuzft c rpr{MeHe[r]reM Bcex nrpuet\,ro
MHOIKI,ITenI4, BBeAeHI,I.f, H OBbfX HeIBBeCTHbIX, IIO,IICT

rpaSu.recroro uero4a).
Peruenue cracreM ypannenzft c npr.rMeHeHveM pa:]Jrl

OguarouneHLre c o6quuz BorrpocaMr.r peureHrl-s trre.

ucroJrb3oBanre csofi crn u rpaQuKon (f ynrrl wft npu
HepaBeHcTB.

Peruenue HepaBeHcrB r.r cr4creM rrepaBeHcrB c rrplaM
piillrr,rrrHhx cuoco6os.
llpuueueHr{e MaTeMaTr.rqrecKrrx r\{eToAoB AJrf, perfler
coAepxaTeJrbHbrx 3aAarr lr3 pa3nrlrrrHrx o6nacr:eft nt
llnrepupeu4poBaHlre pe3ynbraroB c yireroM peaJrbr

ITeJrbHbD( r{

rHr.rr ypaBr{eHr.rft

, npr4MeHerlnr.
:rnaft, upueMon
rprHoMy

IrcrtreHnt
IIIZtfl C'I4CTEM.

r (pauoxeftvflHa
llroBI0I,

rrrr.rbx cuodo6on.
IABEI].CTB I,I

pelreHrrr4

Y r<:"r4 14 rrp aK-rr,rKtr 
"

br.lr oroaHrrHenuii

)lIEHIlIEM

SJIEMETTTbI KOMBT4HATOPI,IKII, TEOPIII4 BEPO.flTHOCTEII I{ ( I'AT'I,ICTIIKII
Ocuclnnsre [oHrrr.It
rcorra6r,rnaroplrrra

Irlsyreuue npaBr,rJra xoruduuaro pt Ku n nplrMerreHue
rou6uuaropHbrK 3aAaq.

Perueuue xou6rauaropHbrx 3a,qarr MeroAoM nepe6iop
yMHOXeHr,r.S.

OsHaxolareHr.re c noH.flTrdrrur.r rou6rEnaroplrKr,r : pa3r
correranr,r.f,Mlr, ilepecraHoBKaMr.r u tf opnaylarvlu Ails. )

O6tscueH[e r,r upr.rMeHeurae QopuyJr Ans Bbrnrr,rcilen

rrepecraHoBoK r{ coqeraHzft rrpu perrreHvu gap:a't.

OsnarolaleHr.re c 6uuouou Hrrctona r,r rpeyronbHn
Peruenue [paKTr,rtrecKrrx 3aAaq c [crroJrb3oBaHr{eM r
roru6unaropzru

nplr pe[reHr.[r

r H fro flpaBuJry

erqeHLrrM4,
D( BEITII,ICJI9HI,IS.

rr: pa3Morqpuuilr,

cou llacra'fta"
onlf,rr,rft u\pasut

Sneueurrr reoplrrr
neporruocreii

Irlsyrenne KlacouqecKoro olpeAeJreHr4{ Beporrnoc'
Bepofl THooTr.r, TeopeMbr o cyr\(Me uepoxrnocreit.
PaccrrrorpeHue rrpr4 Meporr Bbrrrr{cJreH[s Bepofl THo cr(
rra Bbrrrr{cJreHr,re Bepo.flrnocreft co6urufi

n, cnoftctq

ft. Pemenup 3aAarr

llpe4cranneHr.re AaHHhrx
(ra6rurqu, Ar4 afpaMMbr,
rpa(fnrcu)

Osuaxoraneur,re c [peAcraBneHr{eM q}roJroBbrx AarrHl
xapaKTepr,rcTlrK€tMrr.

Peruenue [paKTaqecKr4x 3aAarr na o6pa6orKy rrrrcJrc

BbIIIIICJIEHI4E I4X XAPAKTEDUCTI,IK

xutIX

lbx AaHHbp(,

TEOMETPI,Ifl
llpxiuue u rrJrocKocrlr
B rrpclcTpaHcTBe

OopuylzpoBKa r{ [p]rBeAeHr.re AoKa3 arenbcrB trpu3
B3ruMHofopacrroJroxeHr4;r [prMurx r{ [JrocKoorefi . F
qepTexax I{ MoAeIrx pa3ILIrIHbD( CnrIaeB B3i:urMrro]

rlprMbrx rr rrJrocKocreft, apryueHTr{poBaulre cBo}rx c

ritKoB

lc.uo:]HaBarll4e Ha

D llaofloroxeHr,rs
rx.uenraft.
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O opuynnpoBaHr{e olpeAeJreuzfi , uprasuaxolB a cBo
IIapaJIJIeJIbHbIX I{ nepne[rAr{KynflpHbrx ulocrcocr,efi ,

nr,rneftnrx yrJroB.

Brruonnenue rro crpoeHrrrr yrJror] Mexly lprrMbrMlt,
IInOCKOCTbIO, MeXAy TIJIOCKOCTflMT,T IIo oll]rcaHl{Io z
Ha MO.UeJITX.

flpnrrleueuue npr,r3HaKon u onofi crB pacrroJroxenrv,
rrJrocKocreft npu pe[reHr,l4 3aAarr.
Zso6paxeulre Ha pr,rcyuKax v Koucrpyr{poBil}rr4e Hu

[epleHAr.rKynrpoB ]r HaKJroHHbx K rrJrocKoclftr, [p.s
rrapaJrJreJrbHbrx rrJrocKo creft , yrJroB Mexly npxuoft
o6ocuonauue [ocrpoeunrr.
PeureHue 3aAar{ Ha BbrrllltcJreH}Ie feoMeTp[qecKLtx B

Onzcrrnauue paccro.aHllfl or ToLIKI,I Ao rrJrocKocrl{,
rrJrocKocTt4, MeXAy rrJrocKocT.f,Mrir, MexAy cKperqlrB
rrprMhrMr.r,

MexAy rrpor.r3BoJrbHbrMr.r $urypaurE B rrpocTpaHc,rB(
ooprraynr.rpoBarrue Lr AoKiBbrBaHtre ocHoBHbrx Teop(
(reopena cyrqeclBoB atrtnf) cnofi clna).
Zso6paxen ve Ha qeprexax r{ MoAeJUrx paccrorHr,rt
cBor.rx cyx4eunfi. Onpe;leneulre r4 BbrrrrrcJreurre pac
npocrpaHcrne. llpllueueHve (fopnryl r,r reopeM rJra
perrreHr4r 3aAaq.

Oguar<ovrneur4e c rroH.rrrr.reM rrapaJrJreJrbHoro rrpoeKl
cnoft crsaM u. @ opuynup o s qHu e ln e op e Mbt o yut o u4a(
np o eKquu MH o eayzoJrbHuKa.

flpzrraeu eulr e reopu[ 4nn o 6 o uro Balvrfl , n o oup o eHrl
Apryuenrr,rpoBaHue cBor,rx cyNgeuuft o B3auMHorM

rrpocrpaHcrBeHHbx tf zwp

IlllrMhrx r,r

TO'IB

rulyrp{lrrHbrx r.r

np.ruofi 4
pacrro3HaEalJl|re vx

MOAeJTTX

4bIX,

r uJlocKocTbro Ll

)JI{{qrnH.

n nprauoft 4o
forrlHMlrc{

M O paccTotrHr{flx

u o6ocuoBauue
lrosHzfi s
rr4Me,Tp[r{ Afi.f,

lrpoBaHr,rr E efo
u opmozotl,ntuuoti

ifl nbr.rr,rcJtreuuit.

,AOIIOJIOXEHI,II,I

Muororpannuxu Oru,rcaurae u xapaKTepr,rcrlrKa pa:tJrrrtrrbrx BtrAoB Mrl
flepequcreHrde rix gJreMeHToB u csoftcrn.
I4so6paxenve MHororpaHHr,rKoB r4 BbrrroJrHeH[e roc
ns o 6paxeu u\x u Mo.{eJUrx MHororpaHHr4KoB,,
Brr.rzcleuze nuueftubD( gJreMeHToB Lr yrJroB B npoc
r<on(f nrypaqrr.f,x, apryMeHTr{poBaHr.re cBor,rx cyryIer
Xaparrepr.rcrr.rKa z r,rso6paNeHr4e ceqeHufl., pq36e.pn
Mtl O ?O 2p AHHUKO B, BbrrIIlICJIeHI,Ie ITJIOIIIaAeft UCrnepXur

flocrpoeune upocrcfi ruux ceqenrrft Hy6a, upm3rrar,r, I

flpuueueuue (faxron u cne4eruEft r,r3 rrJraHr.rMerplru.
OgnarcouleHr,re c Br4AaMLr cuunre'rpuft B rrpocrparrcl

Sopir,rynrapoBaHnre o[peAeneHuft z csoft crn, Xaparr
cr.rMMeTpr{r4 Te Jr Bp arqeHufl , vr MH ororp aHHT.IKOB.

flpuueueuze cnoficrs cr4MMerpvIl rrpu perreHnu 3a\
Zcnomg osaHrre [puo 6perenHlrx sHaHzft AJnr lrccJre
MoAeJrr,rpoBaHr{fl HecJTOXHbfx 3aAAq,
I4so6paNenr4e ocHoBubrx MHororpaHur.rKoB 14 rlbrrroJ
rlo ycJIoBI{rM 3aAarr

)rorpaHHr,r

rpoeHr.rr Hi

rpaH0TBeHr

urfr.

KLI

crefi.
:r{paMr{Abr.

t€,
)llttrcrr{Ka

IAII.

IOBaTHI1IS II

r{eHure p}rc

KOB,

brx

rHKOB

Tena z rroBepxHocru
Bpaln[eHr.r.rr

OsHaror,rreHrre c Bu4a.'orpr reJr Bparqenur, (fopuyuul
orrpeAeJreH uit u csoircrs.
@oprrrynupoBaur.re reopeM o ceqeHr4r,r rrrapa rrJroct(o(
KacareJrbHofi rc o(pepe.

XapaxrepucrlrKa u zso6paxeHrle reJr Bpturleurrr, rr)

OEAHI{E I,IX

IbIO I{ TIJIO9KOCT}I,

Oit3BEDTKI,N.
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ceqeHl,rt.

Peurenr,re 3a4aq Ha [ocrpoeur4e oeqeHlrfi, nrnrlrcre
paccrorHr4ft , yrnon, unouaAefi . flpone4erure AoKa
paccyxAen uit ttpu perrreHz ri 3 aAarr.
flpuueneuue cnoficrs clrMMerpr,ru [pr4 perxeHr,rxr 3i
Bparqeulrr, rona6znaqr4 ro reJI.
I4so6paxeHrre ocuoBubrx KpyrJrr,x reJr rr BbrnoJrr{el
ycJroBr,rrc 3aAaqu

vIe AITI'IH,

ITCJI];HbIX

4ArI Ira TeJra

ue p]acyHK& rro

Zsuepeuur r] reoMerpr4a OgnarouneHl{e c IIoHtr}rIMr,r rlJlorqa4{ r,r o6rerrlil. i

csoficrnaMr,r.
Perueune 3aAaq Ha Bbrrrr4cJreur{e rrJrorqaAeft urrocrrz
rrpr{MeHeHr4eM coorBerc,rByrorrln x Q opuyn u Q anrc
Irlsyrenue reopeM o Bbrrrr,rcJrenraz o6reuoB rrpocrpi
perrreHlre salarr Ha [pr,rMeHeuze $oprrayn Bblqlrcnen
llsyreuze (f opnryu .q[lr Bbrrrr.rcJreHrrr unorqa2left uot
MHOTOTpaHHT4KOB r,r TeJr BparrleHlrr.
OgnaxouleHl,Ie c MeroAoM BbrrlttcJreHl,Ir nJrou{aAI,I I

c(fepu.
Perueuue 3aAaq Ha Bbrrrr,rcJreHrre rrJrorqa4eft nonepx
rrpocTprucTBeHHbD( TeJr

KCI,IOMAMI4 A

r $rEryp c
l u3 rrrJraHr{N{eTpr{u.

EICTBCHHbIX TEJI,

r.s odreMob.
epxuocrefl

orlepxHocltu

Koop4nuaru lr BeKTopbn OsHarol{reHr{e c [oHrrrreM BeKTopa. Zsyreuze ger

KOOpAT{HaT B rrpocTpaHcTBe, rroc,{poeHr,re rro 3aAaHr
ToqeK r,r rrJrocKocreft, uaxoN4eHue KoopAr{HEtr roqe
HaxoxAesr4e ypaBHeuuft orcpyxrrocru, c(f epbr, [Jro
Brrqr,Icneur{e paccro.f,rruft naeNASr rorrKaMr{.
I4syreuze cnoftcrs BeKTopubrx BeJIr.rqvH, rrpanr,rn pt
BeKTOpOB B TpeXMepHOM [pOCTpAHCTBe, rrpaBrrJr Ha
KOOpAr,rHaT BeKTOpa B npocTpaHcTBe, rrpaBr.ru 4eficr
3aAaHHbMr,r KOOpAlrHaTar\{u.

flpnnaeueul,re reopulr flpu pemenulrsa1Lav. na gefircr

Llzyrcuue cKaflspHoro [poLr3BeAeHr{fl BeKTol]oB, Be

ypaBHeHHr npruofi rr nJrocKocru. flpznreueH:IEe reo
3aAaq na Aeftcrnzf, c BeKToptrMr,r, KoopAranarusrfi ur
B9KTOpOB AJIf BbIIIIICII9HIIfr. BOJIUqI,IH yfJIOB I{ p4CrCTr

OgnaxouneHr4e c AoKa3areJrbcrBaMu reopeM crepe(
B3aI4MHOM paCnOJIO)KeHI4LI rrpf,MErx U UIOCTOC'rep]t C

BeKTOpOB

apronoft clacrerrlrr
brM KoopArrHaTaM

)K0c]tI,I.

ITOXEHI{S

o)KAeHlrfl
ru.[ c nercrqpaMrt,

lr4fi c BeKTqpaMr{.

:T0prroro
)unr nrplr peEeHr{r{
TOA, nplrM9HeHr.re

xuuft.
\4eTpr{u o

rcrroJrb3oBPHr{eM
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4.ycJlolll4fl pEAJIvr3LrIurrI^rEBHofr Ar,rcqnu;t

4. 1. Tpe6oBaHrrfl K MrrHHMaJrbHoMy MareprraJrb Ho-TexHlrvecronry o6r
ocsoeHu,e nporpilMr\,rbr yqe6Hoft AprcqrrnJruHrr <MarerraarrrKa) rrpeArroJra

rleoHofo Kaor,rHera, B KoropoM HMeercr BO3MOI(ETOCTb O6eCneqzrr o6vqalo
AOCTyrr n Irlurepner Bo BpeMr yre6uoro saFlflTr4fl.?r B rrepur)A nueyre6noft

floueqeHue ra6uuera AoJrxHo 6rrru ocuaqeHo 
'rrrroBb* 

o6opy
rt r4cJre cleq[aJrr,r3up onanuoft yle6uofi vre6entro u cpeAcrBaMu o6yrertlu,
Br,rrroJrHe lHr.rr rpe6onanuft r yponurc rroAr.orou<z cl 6yrarolll]rxcfi .

B ra6uuere AoJrxHo 6rnr uyrnrunre4r.rfiuoe o6opy4onaHr.re, rroc
yrtacTHI{K:I4 oOpa3oBElTeJIbHoro IlpoUecca Moryr rlpocMaTprlBaTb Br.r3yarn;Hyro
MaTeMaTLKe, co3AaBaTb IIpe3eHTaII[II, BI'IAeoMaTepI'IiIJIbI, I4HhIe AOKyMeHTbI.

B cocran y.Ie6no -uero,quqecKolo 14 Mare:pr,IaJrbHo -TexHr,rqeo6oro
n porpaMr\{br yue6uoit .qr.rcqr,Irrnr.rHrr <Marewrarr{Ka)r Bxolru :

rr,nuoroSyuKrlr4oHaJrr, rrrrft roprnleKc npenoAaBareJrfl ;
H arnrAHE re no co 6u.s{ (xoruulerTbr yre6Hrrx r a6 tutl, rrJraKaroB, rroprperoB
yqeHblx-NrareMarr4roB n Ap.);
zH@oprvraqrroHHo-Ko MMyHprKaTr.rBHbre cpeAcTBa;
gKpaHHo-:3ByroBbre uoco6rnx;
KOMIJIeKI: rexHl,rqecr(oft 4oryueglflrll{tl; I] TOM rrrlrc,Jle [aclopra Ha cpeAorBa
I,IHcrpyKu r{lr ro ux 14 crroJrb3oB aHr.rK) r,r rexHr,rKe 6 e:louacuooru.

4,2. Vlrr$topMarlrroHHoe obecueqenue o6yveuur
Il[ep euen n p eKoMeHAyeMbrx y.re6 nrrx lazgauuit, Ao rr oJrH ].rrelr n ofi I

ClcuosHrre LrcroqHr,ls.[ :

L Alre6pa r{ HsrrraJra MareMarr.rqecKofo aHaJrrr3a: 10 xnacc: yre6Hzn
o 6qeo6pas olerareJrbHbrx opraHr.r3 arluft : 6 agonrrfi u y rny6neHHrrft
/C.M.Hnrone,cKtrrfi (u ap.). -- as4.3-e. - MocKsa: llpocnerqeuue;20lS.
(AtfOC) (Mf-y - rurole) (Marervraruxa:alre6pa r HaqaJra
re,)Merpr.rn) " - En6rzo rp. :c.428. - I SBN 9 7 8i -5 -09-0 .37 9 12 -0 .

2. A.rrre6pa Lr :na*ura MareMarrrqecKofo aHaJrrr3a: 10 -- 1 1 rclaccrr:
o Sqeo6pas oni€treJrbHbrx opraHr{3arlzfi : 6as onrrft ra yrny6leunrrfi
(er tp.),- ugA.3-e. -- Mocxsa: flpocneqeyne,20IT. - 463 c.i nrr.
(lVlarenrarura.: anre6pa r{ Har{aJra MareMarr.rrrecKofo alalrvr3a,
c 2160.ISBN 978-5-09-0 45929-7 ..

3. lloropelon A. B. I-eoir.rerpr4.f,: 10 - l1 KJraccbr : yue6uun 4lx
opraHr{3arlufi: 6asonHft ra npo{um,Htrft ypc,BHr{ / A. B. Ilorope.non ,

Mrrcxea : llpocnerqeHr{e, 2014 .- 175 c, : rrJr. - Eu6nr.lorp.: c. 172-l
5-09-032026.-9.

4. Mareuarraxa : yre6.4rs frarrluxcrr yqpexAeuzfi cpe4. rrpoQ. odllaro
Jlyxauruu. - M. : fSOTAP-MeAvra,2014. - 320 c. - ISBN 978-5..9704

.I[ouoruar:eJrbHbre r{crorm],IKrr :

1. Baurrvraros M,IrI. MareMarr,rKa: yre6nux Arf, HaqiurbHoro n cpe4.npo(f
M"I,I. EaruuaKoB. - - 9-e usA. crep. -- M.: .,\r<a4evlux,2014 -25I c.
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2.

(rlpoQeccuo'rurbHoe o6pasonaHze. o6rqeo6paronaterbHbre Ar.rcqu
4468-0742-0.

BinuMaros,M.vr. Mareuarura. 3aAa.rHux: yre6uoe uoco6rae AJrf, Ha
npo QeccuoHaJrbgoro r4 cpeAgero .npo Q eccr,roHaJrbuoro o6pasonaHzs
.-_ 4-en3A., crep. - Mocrna :Ara4euu.r,2014 .-- 414 c. i ilr,
(rlpoQeccuorrrrJrbHoe o6parorauue. o6rqeo6puroBareJrbgbre Arrcl
978-5-4468-0722-2.

3. A,nre6pa Lr HalraJra MareMarlrqecKoro aluil4sa. I 0- [ 1 nnaccu :

of,ipasonareJrbghrx opraHr,r3arlnft c upztoxeHlreM Ha gJreKTpolrrroM rrrc

Konuoropona A.H., 22-e uzg. - M.: llpocneqeune,2016. - 384 c.,IS
031301-8, -. ISBN 978-5-09-03tt29-8 (CD_ROm"

4. MareuarraKa B [pr,rMepax n 3aAaqax AJUI rroAroroBKr,r K EfO n
noc,/JlT.-fl.ryeuen,2-e r{3A.,.qor. - M.: Bysoncxzfi yre6nur, HIUIJU
336 c.: 60x90 1/16 (Ilepeun€r) ISBN 978--5-9558-0401-9

5. Marerrlarura: yue6uurc / A.A.Aa4MH. - 3-e r.rs4., r{crp.rl Aorr.
- 544 c. - (Cpeguee upo(feccuoHarrrbHoe odpasonauze). ISBN
IS BN 97 8 - 5 -I 6 -l 02338-9 (online)

LIHrepuer-pecypcbr:

IAM\&&iArcdU4 (I4H$opuaqr4oHHbre, rpeHr.rpoBorrHbre r.r KoHrpoJrr;H
(E4uuax KoJrJreKrIr4r qra(pponrx odpano

pecypcon).
3. hflp ;i/www. studentlibrary.ru/Snerrpouno-Bu6nnoleqHafl Cr.rcreura<

Cty4eura>.
4. ttXp : llwww, UtUtio - onlW3rexrponuo-6u6u,roresHarr clrcreMa.

5. http : //znaniurar. com/SneKrpoHHo -1u6ttuoreqHar cuoreMa.

6. http : //www. iprbookshop. ru/ 3nerrpouno -6a6lzorermarr cr.rcreMa.

l.
2.
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5. KOHTPOJTb II OIIEHKA PE3YJIbTATOB OCBOEHI,Ifl YTIEEH
Arrcur4rrJllrHhr
I(oHrp onrlr orIeHKa pe3yJrbraroB o cBo eur4.f, yre6nofi Ar,rcqu[nr,rHbr
lperloAartareJleM B Ilpoqecce lpoBeAeHr{fl [paKTzqecK]rx :t aHrr uit, tecru , a raKxe
EbrrroJlHerlux o6yranorqr4Mr,rc{ vr]F-ruBr4ryanbHblx sagauuit, raccne4onaHlrfi.

Pery.nrrarur o6yreHnn
(ocnoeHHue yMeHrlfl, ycBoeHHbre uraHun)

II METO.IIbI

orIeHKu

JIbTATOB

7nemenmu meopuu MHo)rcecms u MameJvr&mwtec4ofr ttozuxu.
onepzponatr na dasonoM ypoBHe noHrrrr{rMr.r: KoHeqHoe MHox(ecrBo,

SJIEMEHT MHOXECTBA, IIOAMHOXECTBO, .IIEPECEqEHI,TE Z O6IEAI,IHEHI,IC
MHOIK9CTB, qr.rCJroBr,.te MHo)KecTBa Ha Koop,q[naruofi upxvroft , oTpe3oK,
r,rHTepBalr;

olepr4poBarb Ha 6agonou ypoBHe [oH.srusMr4: yrBepxAeHr{e,,
oTpt4rlaHrre yrBepx(AeHr.rr, lrcTr{HHbre u JroxHbre yTBepxAeHr.rfl,,
ilpuqvrrra, cJreAcrnr{e, qacrurrft clyraft o6uero )TBepxAeHr{rr,)
KoHrprrpHMep;

HaxoAr4'rb lepecerreHr.re H o6le.4zneurEe AByx MHoxecrB,
InpeAcraBJreHHbx rpa(f rEuecrr Ha qlrcJronoft np.nraofi ;

crpor.rrb Ha rrr,rcJroBoft upruoft [oAMHo)KecrBo qrrcJroBoro MHoxecrBa,
3aAarruoe npocreft ruuMr.r ycJroBr,rflMr.r;

pacno3HaBarb JroxHbre yrBeplrAeHvts., onrz6xrE B paccyxAeHr.rrx, E
TOM qlrcJre c krcrroJrbt3oBaHlreM KoHTpnprrMepoB.

Vucna u sbtpurceHun.
Orrepuponart na 6agonoM ypoBHe noHflTr.rrMr.r: rleJroe qr{cJro,

,u:eJrrdMocrb qr4 ceJr, o6rxnonenuax 4po 61, AectrTr{qHafl 4podr,
palllloHturbHo e qucJro, npu6nnN€HHoe 3Haqeu vre .qvcra, tracrb, AoJrf, ,

oTHOIIIeHI{e, npOIIeHT, rrOBbItUeHr{e r{ noHuxeHve Ha 3aAaHHoe qr4cro

nporleHToB, uacrura6;

orrepr,tpoBarl ua 6asosoM ypoBHe rroH.f,Tr4rMu: norapuQrr,r .razlcra)

Tpr{f oHoMeTp[qecKar oKpyxHo cTb, rpaAycHar Mepa yfJra, BeJrr{qr.rHa

yura, 3aAaHHoro roqKofi ua rpurouoMerpr4qecxoft oxpyxHocrr{, cr{Hyc,

KOCrrHyC, TaHreHc r,r KoTaHreHc yHroB, lrMeroulrx ilpor{3BoJrbHyro

BEJIIIqI,IHY;

BbrrroJrHflTb apzSruerravecKr.re 4eft crnnx c rleJrhrMr.r tr
paIIlIoHaJnbHbIMI{ rrrronaMl,I ;

BbrnoJrHrrb HecJroxHbre rpeo6pa:oBaur{s qlrcJroBhrx

BbrpDreHx,rft, co4epxcarrlfix creIreHI,I rrr{ceJl, rut6o ropnv vB rrvcer, lz6o
norapu$uu qucefl;

cpaBuuBarb parl[ouanbHbre qr{cJra Me}KAy co6 ofi ;

orleHr,rBaTb r,r cpaBHr{BaTb c parlEoHaJrbHbrM}r ql,IcJraMlr 3HaqeHr.rJr

rleJrbrx creueuet qlrceJr, nopueft Harypturr,Hoft crerreuu r,r3 rrrlceJr,

norapu(fuoB rrucer H rrpoorbrx cn)qarrx;

raso6paxarr roqKaMu Ha qlrcJroBofi npxuofi rleJrbre u
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paIIUOHaJIbHbre rILIcna;

I,I3O6PAXATb TOqKAMI,I HA III,ICJIOBOfi NPXUOfi IIEJIbIE CTEIEHII
qllceJr, KOpHu HarypaJrbHofi crenenu 13 qrrceJr, lorapzsurr qucen B
rrpocTbrx cJryqulx;

Br,rtroJrHrrb r'{ecJroxHbre upeo6pas o&a}i.lrs. qeJIbD( z 4po6uo-
pau[ouarrburx 6yrneHHbrx nupaxeuzfi ;

Br,rpiDrarb n upocreftuu4x cJryrraflx lr3 paBeucrBa ollHy
rrepeMeHHyro qepe3 Apyrre;

BbrrllrcJrrTb E rrpocTblx cJryqatx 3HaqeHLIt TTIICJTOBbIX r.I

dlXnenur,x BbrptDKeHr.rft , ocyrqecrnnss Heo6xoAlrMbre rroAcraHoBKrl r,r

rrpeo6pasoBanrrfl;

ueo6paxarb cxeMar[qecKr,r yf oJr, BeJraqr.rHa Koroporo
BhrpaxeHa B rpaAycax;

oI{eHuBaTb 3EIaKI{ AIIIJy CA, KO CuHyOa, TaHreHca, KoT'aHf eHca
KOHKpeTrrbrx yrnoB.

Ypaeuenun u Hepa6eHcm6a
Peurarr lzueftsrre ypaBHeHr4.rr vt HepaBeHcrBa, KBa,AparHbrc)
ypaBHeHr,rr;

peuarb lorapuSvuqecnrre ypaBHeur.rs uuaa logo(bx + c) = du
npocreftuue HepaBeHcrBa Br,rAa logox I d;
perrrarb rroKa3areJrbHbre ypaBHeHprfl, nra4a abx*c: d (rae d Moxcrrcl
rrpeAcraBr,rrb B BLrAe crerreHra c ocHoBaHraena a) ra upocrefiIrue
HepaBeHcrBa Bkrila ax < d (rae d MoxHo [peAcraB[Tb B Br,rAe

crerrerrrr c ocHoBaH[ervr a);.
lplrBoArrrb HecKoJrbKo [pr,rMepoB ropueft upocrefturer.o,
Tpr.rforroMerpr,rqecKoro ypaBHeur,ur Brr4ai sin. x = a, cos x = a,
tg )c ,= a, ctg x = e, rAe a ra6nuquoe 3HaqeH[e
coorBercrByroqeft rpr{roHoMerpzvecnoft (pynrcquu.

(Dynxqttu,

Oneplrponarb Ha 6agosor{ ypoBHe rroHrrr.r.rrMr.r: 3aBrrcr{Mocub
BeJrr{qr.rH, (bynrcqus, apryMeHr vt suaqeHue (fyurcqzu, o6lacr:l
orpe4ereuu.f, vr MHoxecrBo sHaqeHuft (fyurquu, rpa(fux
3aBr4crrMocrr,r, rpa$nn Qyur<rlraz, HyJrLr (pymquu, flpoMexyrKr.r
3HaKOlrrocTorHcTBa, Bo3pacTaHr{e Ha rrlrcJtoBoM rrpoMexyTKe,
y6rnarrue Ha qr.rcJloBoM npoMexyrxe, nau6oJtbrrree r.r Har4MeHbrlree
3Haqerrue QyHrcrlzu Ha qlrcJroBoM flpoMexyrKe, rrepuo.quqecKat

$ynrcqzx, repr4o,rl;

onepr4poBarn ua 6asonoM ypoBHe loHsrr4.f,Mr.r] [prMaJr u olparum
upolopquoHaJrbHocrb luueitrta*, KBa/{parLrrrHar, Jrof apu(f uuuecraa
r.r rroKiBareJrbHuur (bynrqur, Tpr4roHoMerpr4rrecKr{e $yumquu;
pacro3HaBarb rpa(fznu oJreMeurapHbrx (fynrcqrafi: npxuofi vr

o6parHofi npolopq[oHaJrbHocrrl, lrrEuefinoft, rna4parr.runoii,
norapu(liuraqecroft vl uor<agatemnofi (pynr<quii,
TplrroHoMerpr,rqecKr,rx $yurqufi ;

coorHoclrrr rpa(furu eJreMeHTapnbrx (fynrquft: upxrraoft u
o6parrroft npolopq[oHrrJrbHocrr,r, lzneftuoft, rna4paruunoii,
uorapu(prraz.recrofi vr uonagarelrnofi (fynnqvft,
Tpr{roHoMerpuqecKr.rx (fynxqaft c $opuylanara, KouopbrMz oHr.r

3all&Hrill
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HaxoAr4Tb IIo rpaor,rKy npu6nvxeHHo 3HarreHr.r.f, ftyurqzra B
3aAartHhD( TOril€X;
orpe,qeJr.rrrr no rpaQuxy cnoftcrna (fyurcquu (uytu, rpoMexyrKnr
3HaKollocrogHcrBa, rrpoMexyrKr,r MoHoroHHocru, Haz6onrruve r,t
HalrMeHbrrrrde 3HaqeHr4r u r.n.);
crporrrb 9cKH3 rpa$zrca Qynrqzz, yAoBnerBopfiorqeii
rrplrBeAeHHoMy ua60py ycnonufi (npouexyrxz Bo3pacraHr.{fl I
y6rrnaurlx, 3HarreHr.re $ylrrcqzu n sa4annoft TorrKe. TorrKE
oKcrpeMylron u r.4.).

1nemenmu MsmeMamuqe cKo ?o aHut us a.
onepnponarr Ha 6asosoM ypoBHe rrorrflTz.f,Mr,r: npor,r3BoArrar{

Oyro,rl"" B roqKe, KacareJrbHa.s r rpa$uxy (fynr<quu, rpolr3BoArrarr
0yru"";
olpeAeJrsrb 3HaqeHr,re upousno4uoft (pynrqzu r] TOqKe rro
uro6praxenrro rcacarenrnoft K rpaSury, npone4enmofi n srori
TOIIKE;

PEIXATb HECJIOXHbIE 3AAAqU HA TIPI,IMEHEHI{E CB.S3I,I MEXAY
npoMexyrKaMr,r MoHoroHHocrtr u roqKaMr.r oKcrpeMwa (pyurqzz, c
oAnoit cropoHbr, u npoMexyrKaMr,r 3HaKorrocro.f,HcT]Ba kr ]Fyrr'{MlL'[.
rrpor43rBoAHofi eroft (fyurcqzu - c 4pyr,oft.

Cmamwcmuxa u meopufl sepoflmrrocmefi, rozuns u
xotnfuaamopuKa.

ouepuponarr ua 6asoBoM ypoBHe ocHoBHbrMr.r onrcareJrbHbrvrr{
xapaKTepr4 crnKrrMr,r qr{cJroBoro na6opa: cpeAFree apz(pnrerrauecKoer
MeALI aHa, uau6ornruee LI HttLIMeHbIrree 3Harr enufl;
orrepr4:poBarb Ha 6asonou ypoBHe [oHrrusMfi: qacrora u
BepolrHocrb co6urzt, cnyraftunrft nnr6op, orrbrrbr c
paBHoBo3Mox(HbxMr.r gJreMeHTapHbMr4 co6rrtr.lxruu ;

Bbrrlr,rcJltrb Bepo.f,THocrrl co6rrtuft Ha ocHOBe [o.ucqera .qluclra

I,ICXOAOB.

Texcmoeue sadaqu.
Peuar:r HecJro)KHbre reKcroBbre 3a1aqn panHbx rr,rnoB;
alJilru3r4poBarb ycJroB pre 3adla''.u, upu ueo6xoAlrMocrr.r crpolrrb .qnur
ee peureHl{ll MaTeMaTr,rrrecKylo MoAeJrb;

rroHr.rMarb r,r krcrroJrb3oBarb An[ peruenlrfl. 3a.p.aLnE r,ru(popnaarltro,
npeAc'raBJreHHyro B Br,rAe rer<crosoft u cr4MBoJlbuoft ganucll, cxeM,
ra6tu:q', Ar.rarpar{M, rpaQur<on, p}rcyHKoB;
geft crnonarb rro arJrropr,rrMy, co.qepxarqeMycs B ycJroBrd r{ 3a4aqu;
lIcrIoJIb3OBaTb Jrorr{rrecKr{e paccyxleHplg. npv peuerrr4rz 3a4arj'vi
pa6orarl c us6rrrorrHbrMtr ycnoBr4f,Mr4, n:,;tlupax vr3 nceft
uu Q opuaqur{, Aar{Hbre, ueo 6xo4r4Mbre A Jr.{ p erueH vfl s a)\aqu;
ocyrqecrBJrrrb necnoNnrrft nepe6op Bo3MoxHbrx. peureurni.i,
nrr6upax rd3 Hr,rx olrr.rMaJrbHoe rro KpLTepr4sM, csoprrly"uzpoBaHHbnd
B ycJroBr4lr;

aHaJrr.r3lrpoBaTb tn r,rHTeprrpeTnpoBaT,b rroJrrreHHbre perneHr.If, B

KoHTeICcre ycfloBu.s 3a4av.u, nrr6zparr petueHlul, He
[poTr,rBopeqarq[e KoHTeKcTy;

perrraTb 3waqv Ha pacqeT cTor4MocTr{ rroK)moK, ycnyr, [oe3AoK r{
T.TI.;

peIIIaTb HeCJIO)I(HbIe 3aAagLI, CBt3aIIHbre C AO,IIeBbTM ]rrIacTI,IeM BO

BJIaAeIII4I4 QLIpMOLI, [peAIIp]ItTI,IeM, He,UB]IXLIMOCTbIO :



PEIIIATr Sa,4'AITV HA IIPOCTrIE IIPOIIEHTrI (CrACtrIUrr CKI,I2IOK,
ronauccuu) r,r Ha Bbrrlr.rcJleHlle cJroxHbx [porIeHTOB B pa3n[qHbrx
cxeMax BKJIaIOB, KpeAI,TTOB t4 r4[OTeK;
pelrarb npaKTrrqecKue 3a4aqn, rpe6yrorqze uclonBoBaHrlrf,
OTPI4]qATEJIbHbX 9UCEJI: HA OIIPEAEJIEHI,IE TEMTIEPATYPbI, HA
olpe/reJreHr4e rroJroxelJus, Ha nperuenu6ft ocu (4o Harrreft gpbr r,r

nocne), Ha ABrlxeHr.re AeHexHbrx cpeAcrn (upuxo4/pacxo4), na
onpe[eneuue uy6uur/nbrcorhr r,r r.rr. ;
trc[o.]rb3oBarb iloH.srr.re vacrura6 a rJrfl Haxo]r{AeHnr paccroxHuft u
AII'IH Ha Kaprax' IrJIaHax Mecrl{ocrl'I, IrJIaIrax uoueuenra:fr.
nrrxpofirax, npu pa6ore Ha KoMlbrorepe rr r.rr.

l-eonemltun.
ouepuponarr na 6agonoM ypoBHe noH.rrrr4JrMt4: TorrKa, rrpflMa*,
TIJIOCKOCTb B [pocTpaHcTBe, napaJrJreJrbHocTb Lr

leprreHAlrKyJrrpuocTb rrpf,Mbx r,r nnocxocreft ;
paclo3HaBarb ocHoBHbre Br,rAbr MHOrOrpaHHr{KOB (npzsua,
nvpilfiu4a, rrp.rrMoyronrurrfi [apalrneneuvne4, xy6) ;

uso6paNarb r,r3yrraeMbre $uryprr or pyKer v c rpuMeHeHr4ervr
rrpocTblx qepTenffibD( r{HcTpyMeHTOB;

AeJraTb (nrnrocnrre) nnocrze qepTexll us p]rcyHKoB npocrbrx
o6reuntx Qzryp: BzA cBepxy, c6oxy, cur43y;
r.r3BJreKarb uH(poprraaqzrc o [pocrpaHcrBeHHbD( rgoMerpuqecKr4x
Qr,rrypax, [peAcraBJrer{Hyro Ha qepre)Kax r.r p[cyHKax;
rrplrMoHrrb reopeMy lft,r(faropa npr Bbrrrr4cJreHr,rlr gJreMeHToB

crepeoMerpr,rqecKux Quryp;
HaxoAr,rrb o6reurr v nnoqaAz uonepxnocreft upocrefiurlrx:
MHororpaHulrKon c rrpr.rMeneHr{eM Qopruyn;
PACIIO3HABATb OCHOBHbIE BI,IAbI TEJI BPAIqEHZT (KOUYC, IIIIJII{H,4P,
c(pepa ra ruap);
Haxo,qr.rrb o6reurr u nJrorrlaAr{ nonepxuocreft npocrefiuux
MHororpaHHlrKoll r.r reJr Bparrleuur c nprrMeHeHr,reM Sopnayn.

Bexmopu w xoopdunamb, 6 npocmpaHcmne.
Ouepllponarr Ha 6asoeoM ypoBHe rroH.rrrraeM AeKaproBbr
KOOpAT{HaTbr B npocTpaHcTBe;

HaxoAr.rrb KoopAr{Harbr Bepur.rH .ry6a u lp.rrMoyroJrbHoro
Irap aJrJrenenr4rreAa.

Ucmopun MameMamuKu.

Orllcrrsatb o'TAeJrbHbre Br-r aroIrluecr pe3yJrbrarhr, nonfreHHbre
B XOAe pA3BLrTVs MaTeMaTuKr,r KaK HayKr.r;

3HATb rrpr4Mephr MaTeMaTlrqecKux orxprrrur"l 14 r{x aBTopoB B
cBfl3ur c o'reqecrBeuuoft r{ BceMr{puofi ucropueft;

floHrrMaTb poJlb I\daTeMaTuKvr B ptL3Bt4TI,IU POCCTEU.

lwemodm r|tameMamuKrl
flpurraeuxrb rfi B e crHbre MeroAbr rrprr p errreH Lru cr arr AaprHbD(

M ATeMaTI4 qe CKI,IX 3 eg1.Aqi

3AMEqATb I,I XAPAKTEPLI3OBATb MATEMATI,IqECKIIE 3AKOIHOMEPHOCT]A

B oKpyxruouleft Aefi crBr,rreJrbHocrr.r;

rrp]rBo,urrrb flpr{Mepbr MareMar[qecKr.rx 3aKoHoMepnocrefi B
flpr{poAe, B ToM qr.rcre xapaKTepr.r3yroqux KpacoTy Lr coBeprtreHcTBo
o Kpyx arcuef o Mr4p a ra rrp o rr 3 B eA euutrt uct<yc crr] a.
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