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IlporparuMa pa3pa6orana B coorBercrBrrr{ c (D|OC COO
c yrreroM npl,IMepHofi ocHosHofi o6pa:oBareJrbHofi nporpaMMbr cpeAHero o6qero
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aBropoB C.M. Huxolrcxufi, M.K florauor, H.H. perueruuron, A.B. LUesxvH -
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IloqcHu rerbHaq 3arrllcKa
[atruax pa6ovar nporpaMMa uo y.re6uovry npeAMery < Mareuanma (nrcruouar an e6py vr Ha.ta1ra

MareMarlflecKofo all8ulllBa, reoMerplfio)> pa:pa6oraua B coorBeTcTBvM c O|OC COO, c yqeroM
npwepHoft ocHosHofi o6pa:onareruuofi nporpaMMbr cpeAuero o6uero o6pa:onaHnr (perueur.re @yMO no
o6ulerrry o6pa:oeauruo, nporoxor or 28.06.2016 Ng2ll6-:), c yqeroM nprruepuofi nporpaMMbr BocnrnaHrur,
o4o6penuofi peIxeHI4eM QeAepanrHoro yue6uo-ueroAr{qecKoro o6reAnsesur no 

-o6ueuy 
o6pa:onaHnro

(nporoxor oyMO sr 02.06.2020 Nt2l20), c yqeroM reMarr4qecKoro nraHupoBaHr.n pa6ovefi npoipa"""r no
anre6pe lI taqaJlaM MareMarutrecxoro aHanrca Anr l0-l I xraccos (yrny6neHHrrft yponern) *'ifufk aBropoB
C.M' Huronrcxnil, M.K. flotanon, H.H. PeurerHnKoB, A.B. lIJeaxfiH, <Arre6pa H Haqara alaru3a, C6opHr.rx
pa6ovux [pofpaMM, l0-ll xnacc)), cocraBmerr T.A. Eypvucrpona, M: flpoceeu]eHue, 2020 lr pa6^ouer
nporpaMMbl no reoMerpnu AnA l0-ll KJIaccoB (yrny6neHHsril ypoue*) x YMK aBropoB JI.C ArauacrH,
B.o.B}ny:on, C.!.Kolol.teHueB, deouerpu.n, C6opHr.rx pa6ovux nporpaMM, l0-ll xnacc), cocraBrrenr T.A.
Eyprrl ncrpona, M : fI pocn e We nue, 2020

l.flnaHu pyeMbre pe3yJrbrarbr ocBoeHns fre6Horo [peAMera ((MaTeMar[Ka>)
u peaIll{]arll|u yqeoHoro [DenMera HA YfJIyOJIeHHoM YDoBHe c

o6uero o6parosaHuq qnrflorcq:

' oBJraAeHIre cucrelrofi MareMarl{qecKlrx :}Hanfifi n yvreuufi, Heo6xoAra4bx AJUr npuMeHeHnr B
rpaKTplqecKofi AeffernHocrl4 LBf{eHI4t cMexFrbrx Ar.rcqurrJrr{H, rrpoloJDKeHvff o6pipo B6rr4;a;

t HHTeIIJIeKTyaJIbHoe pa3Br.ITIre, $oprtar,rponaruae KarrecrB nruHocrr4 Heo6xoAnrbrx qeJnBeKy
AJUI noruIoqeHuoft NsBUI,I B coBpeMeIII{OM o6lqecrBe, cBoficrBeHrrbx MareMarr.rqecxofiAexreJrbHocrr.r:
gcHocrl'I I'ITOqHOCTI4 MbICnI4 KplrrruHocrrl MbIITIJIeHTitr^, LrHryurII,Ir4 nofl,ItlecKoro MbrruJleHut. 3neMeHTOB
amo prITM r,rqe c Ko ft KyJrbrypbr, c no c 06 Ho crr4 K rrpe oAone Hr4ro rpy.a no cre fi ;

' QopnruponaHlre [peAcraurenufi o6 uAeqx rr MeroAax MareMarr4Ku KaK yHrrBepcaJrbHoro r3hrKa
rriryKr4 r.r rexHr,rK4 cpeAcrBa MorenupoBaHvtfl, frBnewtfi u npoqeccon;

o rloBbrclrrb o6ulexyrmrypr$rfi yponeHb 14 3aBeprlr{Tb Qoprrauponauve uenocrHofi cucreuu
MareMarr,rrrecKlx zvauuit KaK ocHoBhr ;no6ofi npoSeccuormlruofi lerrenbHocrr.r, He csg3aHuofi
He rro cpeAcrBe rrHo c MareMautio fi.

' pa3BrrBarb npeAcraBneHl'Ie O qucne r4 ponu Bbrrrr4cJreHHft s qeroseqecxofi [paKTI4Ke;
' Qopru[poBarb rIpaKTrIecKI{e IaBbIKr,r BbrnorHeHr{Jr ycrHbrx, nrrcbMeHHbrx,

I'IHcrpyl!{emaJlbIIbIX eHqucreurfr, pa3Brtb Bbrrrr,IcJlrlTenbHyro KyJrbrypy;
' OoprunpoBarb HaBbIKrr oBnaAeHur cprMBoJrrrrecKrrM r3brKou ame6pu, nupa6orarr

Qopuarmuo-oneparl'IBHue arn:e6palruecKl,Ie yMer',_ r.r Har{r4rbcs npnMerrrrrb r,D( K peureHrrro 3a.arr;
' pa3BHBarb npocrpaHcrBeHHble npeAcfttrne Lrnfl. u uro6pa:rrenbHbre yMe1rug,
' OopuupoBarb npeAcraBJIeHInI o crarr4crrrqecKrD( 3aKoHoMepHocrrx B peilrbHoM Mr.{pe u o

pa3nruHbx cnoco6ax rrx [Byr{eHr4r:

' QoprunpoBarb HayrlHo-Teoperl4rrecKoe MblrrrJreHue urKonbHnKoB;
pa3BrrBarb JIorFIecKoe MbIITIJEHI4e rA peqb - yMeHr4f, Jrofr,rqecKr,r o6ocuosarb oyxAeHLrfl,

qpr4Mepbr r,r KoHrpnpr4Mepbr

Irp ozp auu a n o 36 oiln em do 6 u ea m b cn cr edyru u4 ux p e syJt b m a m 06 o c6 o eH ufl
o6p az o eom eJt b H o il np ozp qrnMbt cp e dH ee o 06 uiez o o6p az o ea H ufl :

JIu'IHocTDre pesylbrarbl orpaxalor cSoprr,rraponaHHocrb, B ToM qrrcJre B rracrr.:

I. I-patrcdaucKo?o locrlun oHufl
foroBHocrb K BbIrIoJIHeHno o6qsallllocrefi rpaNA aHnHa pI pearrulaqprrl efo npaB, rrpeAcraBneglre o
MareMarr{qecKr'D( ocHoBax QyrrqnouupoBaHr.rfl pa3nruHbx crpyKTyp, ,,nneuuir, npor{eAyp
rpaxAaHc Ko ro o 6 uec rn a (err6 oprr, o qpo c bl u np.) ; c Q opunpo n aHHo c rb M r{poBo$pe Hr4r,
coorBercrByloqero coBpeMemloMy ypoBHro pa3Bhffrif_ rlayKr,r; Kpurr.FrHocrb MbrrrrreHrrr, yMeHr,re
pacno3HaBarb roflFleCKI4 HeKoppeKTHbre BbrcKa3brBa]rprs, orJrr,Frarb rr,rnore3y or $arra.

IIprrBoAllrb



2. IfampuomuqecKoeo nocnumaHun
fiposBneHlle I'IHrepeca K rlpounoMy r,r racro{rrleuy poccruTcrofi uareuaumfi, rleHHocrHoe orTrorueHrre K
AocrI'DKeHIuu poccmZcxux MareMarI4KoB Lr poccnicxofi MareMaril.Iecxofi IIrKoJIbr, K r4cnorb3oBaHwo
gTrrx AocrLDKeHufi s Apyrlx HayKa( v nprrKnaAHbx c$epax.

3. flyxoauo-upaacmneHHozo BocnumaHun
roroBHocrb n o6cyxqeruto 3TI,IqecKLD( npo6leu, cB.rritHHbrx c npaKrruecKuM [pvMeHeHr.reM
AocrlDKeHI{ft uayru, oco3HaHlae BarKHocrr.I MopaJrbHo-3TlrrrecKLx nprrHrllrnoB B AerreJrbHocrn yrduoro;
foroBHocrb u cuocobnocrb Becrla Arlalor c ApyfI,tMtI JrIoAbMtI, Aocrrrarb s H€N,r B3ar,rMonoHtilvraqI.gi.,
rmxoAlrrb o6que qertlr r4 corpyAHruarb B rD( Aocrr,DxeHrrpr.

4. Scmemuvecrcozo qocnttmaHufl

cuoco6rlocrr K 3MoIvoHaJIbHoMy I,r Screrr.rqecKoMy Boclpr4flTuro MareMarlrrlecKrD( o6rexroa, 3aAaq,
peuewtit paccyNlenufi; yMeruIe BI4Aerb MareMarr,rqecKlre 3aKoHoMepHocrtr B r,rcKyccrBe;
3CTerrFIeCKoe orHolxeHl4e K Mlrpy, BKJ'[oqat 3crerl{I(y 6ttta, rayr{Hofo I,ITexHlrqecKoro rBopqecrBa.

J' @usuqecrcoeo Gocnutneuun, Sopuupo6eHufl tg.qbmypbr sdopoaun u sMot4uoHoJtbHo?o
6nazononyuua

roroBHocrb [pIaMeHrITb MareMar]FlecKple 3rlaHrrrr B l{rlTepecax cBoero 3AopoBht, BeAeHLIe 3.qOpOBOrO
o6para xl[tHLI (:aoponoe iluraHl{e, cdanaucuposaHrslfi pexr& za*anui,tr4orAbxa, peryJrrprru
$rruvecxa-a aKTIIBHocrb); c$oprranpoBaHHocrb HaBbrKa pi6ne*crt4 rrplrlranr,re cBoero npaBa Ha omu6xy
r,r TaKoro xe fipaBa Apyrofo rrefloBeKa.

6. Tpydoaozo BocnuftnHun
aKTIIBHoe flacrl{e B peIxeHI,IId [paKTruecKID( 3aAarr MareMarr4rlecxofi ranpaBneHHocrr4 oco3HaHI,Ie
BiDKHocrI{ MareMarFlecKoro o6pa:onarua rm [porf,xe:uuunceit]Krzr;HuAnrycneulrofi
rpo$eccuonarmnofiAetreJlbHocrl4 LI pa3Br.rrue neo6xoAnurrx yuermfi; oco3rmHHbrfi nr6op u
rlocrpoeHl'Ie nErrBrflyul}.nofirpaerropuuo6pa:oBaHLrs. ltxrr]HeHHbrx rrJraHoB c yverona Jrrrrrrhrx
I'IIITepecoB l't o6uecrseHl{blx norpe6Hocrefi; foroBHocrb u cnoco6uocrr x o6pa:oBaHrrro, B ToM qr,rcJre
canaoo6pasoBaruilo, Ha nportxeHuu scefi xLBHr4; co3rmreJrbHoe orHorrreHr4e K HenpepbrBHoMy
o6pasonanno KaK ycnoBulo ycneuruoft npoQecczosalrsofi n o6ulecrnermoi AesreJrbHocrra:

7. 3rco.nozuvecKyeo BocnutwHun
opueHTalluf, Ha [pI4MeHeHue MareMarT4tIecKI'D( sHauIlft AJUI pelxeHr{tr 3aAaq s o6racru coxpaHHocrr,roKpyxarcqefi cpe4u, IUIaHI4poBaHIITI nocryrffoB r.r oqeHKu HX Bo3Moxr{brx nocreAcrslrzAry
oKpyx(arcIlleft cpe4u; oco3rmHple rlo6arnuoro xapaKTepa 3KororrrrecruD( npo6lelr u rryrefi 

'*perxeHHrr.

8. I_{euuocmu HayqHo?o no3HaHufl
opueHraul'If, B AetreJlbHocru Ha coBpeMermylo cucreMy HafrHbrx [peAcraBneHufr o6 ocHoBHbx
3aKOHOMepHocrtx pa3Brll4f^ rIeJIOBeKa, [pr4poAbr u ooqectna, rroHnMaHrce MareMarrlrrecxof HayKI,I KaKc0epu qeJloBeqecKofi AexrelrHocr4 3TaIIoB ee pasnruu r,r 3rmqr4Moc ru r1rflpa3Brrrfi rJr'Lr.rr*a\wr;
oBnaIeHI{e t3bIKoM MareMarI'IKrI LI MareMaruqecrofi xyrurypofi *un ap"4at*M 11o3r14H1u Mnpa;
oBnaAeHlre rpocreirurntl4 HaB bIKZlMrr [ccneAoBarearcxofi AerreJlbHocrr.L

! yMeHI'Ie caMocrotrenbHo onpeAeJUITb llenr,r Aef,Te'rbHocrr4 14 cocraBJ'rrb ruraHbl AerrenbHocrl4;
caMocTotTeJlbHo ocyIlecTBJUITb, KorilponupoBaTb I'I KoppeKTI,IpoBaTb AetTeJIbHocTb; r{cnonb3oBarb Bce
BO3MOXHbIe pecypcbl IJUI AOCTIDI(eHr,I nocraBJreHHbrx qelefi [r pearrrBarlr.rH rrJraHoB AerreJrbHocrr.r:
nrr6zparr yc trerxHbre crpare r r4r{ B pa3nlrq Hbrx c rryaql4rx ;

I yMeHI'Ie qpoAyKTI'IBno o6uaruc.tl t4 B3ar4Mo4e[crnoaarr B npoqecce cosprecrgolAerreJrbHocr]r.
rrurblBarb no3I'III[IrApyrn yqacrHI4KOB nerreJrbHocrr4 o$$exnmno pa3perxarb ronslmru;! BJIaTeHI'Ie HaBbIKaMI'I no:uanarenruofi, yre6no-uccre4onarerucxofr u npoexrHofi
AetreJlbHocrl4; HaBbIKaMI'I pa3pelrreHl'n upo6nevr; cnoco6uocrr pr foroBHocrb K caMocro.srenbHoMy rrorrcKy
MeroAoB pelueHl4ff rIpaKTI'IqecKI,X 3aAatr, rrpllMeHeHUrO pa3nruHbrx MeroAoB no3fmHr{f,;

I roroBHocrb u cnoco6HocG K caMocro.f,TeJrHofi znQopvraquoHHo-no3HnBarenrnofi
AetreJlbHocrl4' BKJIIoqUUI yN{eHI{e opneHTI'IpoBarbct B pa3m.FlHbx LlcroqHItrax zn$opuaqlu4 Kpur14rlecKLt! oueHl*arb I'I uHreprperl'IpoBarb reu$oprraaqmo, [oJryqaeMyro r,n pa3nr,FrHhrx r.rcrorrHrzKoB:



I yMeHI{e ucrloJlb3oBarb cpeAcrBa uusoprraaquoHHbrx t4 KoMMyHr.tKaur,roHHbrx rexuolorlfr (galee

- I4KT) B peIugHI'ItI KorHrrIBHbrx, KoMMyHr{Karr4BHhrx r4 opraHrcarryroHHbrx 3qAarr c co6rnoAerueu
rpeOonaru'rfi SproHoMpIKI4 TexHI{KI,I6esonacnocrr4 rrlrueHbr, pecypcoc6epexeHr4fl, npaBoBhrx r,r srrrlrecKrD(
HopM, nopira uuSopMarluo HHo ft 6 e sortac Ho crr.r;

! BnaAeHI4e t3bIKoBbIMI,I cpeAcrBaMr4 
- 

yMeHIle .f,cHo, rofluHolr roqHo r,BJlafarb cBolo rorrKy
3pe Huq, uc no Jrb3o BaTb aAe KB aTFrbre 13 brKo B bre c peAc TBa;

! BnaAeHkIe HaBIIKaMI,I no3HaBareJrbuofi pe$neKclrr,r KaK oco3raHr4f, coBeprlaeMrx Aeircrnufi u
MbIOJII4T9JIbHbIX qpo[eccoB, Ia( pe3ynbraroB I4 ocHoBaHr,Iil rpauuq cBoero 3HaHvrs. u He3lfflHrrrl, HoBbIX
no3HaBaTeJrbHhrx 3aAaq lI cpeAcTB tx AocTr,DKeHnf,.

B npenMeTHoM IIilnDaBJIe HUI,I:

! cQopnanponaHHocrb [peAcraBnerufi o seo6xoArmocrr.r roKa3areJrbcrB rpn o6ocHo Baluvr
MareMarI'ItIecKID( yrBepxleHuit upottu aKcLIoMarvKr4 B npoBeAeHr4r,r AeAyKTrrBHbrx paccyNleuraft;

! cSopr'ruponaHHocrb uonsurfisofo anrtapara tro ocHoBHbrM pa3renaM Kypca MareMarr,rK u; zt;g.uuit
ocHoBHhx reopeM' @puyn uyMeHrzly. I,x npltMelflTb; yMeHr4rr AoKa3brBarb reopeMbr 14 r{uxoAr4rb
Hecrar{4aprrrre cnoc o6hr perxeHrrr 3aAaq ;

! c$opunponaHHocrb yr'reruftMoAem4poBarb pearrbHbre cwtyar\uw r,rccJreAoBarb rrocrpoeHHbre
M oA e Ju4 r.r me p npe rrrpo B arb no Jryq e rurrr fi pe 3yJrb rar ;

! c$opanponaHHocrb npeAcraBnetletito6 ocHoBubrx noHrrrkrrxMareMarr4r{ecKoro alrrlrvlanLx.
ceoftcT'lax' BnaAeHI'Ie yMeHueM xapaKTeplcoBarb noBeAeHl,re Symcqufi, ucnonb3oBaHge 11oryr{eru6x grmgufi
Enn ormcaur4t v atmnvr:a peaJlbHbrx sasuclil{ocrefi;

! BnaAeHkIe yMeHIuMI'I cocraBJIeHI4t BepogrnocrHblx tr.roAenefi no ycnoBr4ro 3aAarru I,I BbrrIr4cJIeHI{rI
Bepojfirrlocrl4 HacrylrleHII,I co6urnZ, B ToM r{I,IcJIe c qpr.rMeHeHuerr.r $oprr,ryn xolr6nnaro prn<uLrocHoBHbrx
reopeM Teopuu Bepo.f,THocrefi; uccle4oBaEIvts, cnfraftusx BeJrlrrrr.rH 14 tx pac[peAeneHr,rs

nycKHAK Hsyqumcn nyc K H UK non yq um 6 o3M OJhC HOC n b

r cso6oAuo olepupoBarb rIoHrrrIzf,MLI: *offie
MHOXe C TBO, 3JIeMe IIT MHO Xe CTBa, [oAM HO Xe c TBo,
lepeceqeHue, o6re4lure rue u pa3Hocrb MHo xe crB,
qprc Jro Bhre M Ho xec rBa rta Ko o pA r4rrarno ft npru o i1
o lpe 30 K, r.rrrrepB iur, no Jry r.rHrepBan, npo M e xcyTo K C
nurconoro fi ro uro iq rpa$ uve c xo e npeAc raBre Hr4e
MHoxecrB rm KoopAuHarsofi rrJlo c Kocrla;

o 3aAaBaTb MHOXeCTBa fiepequcneH,reM r,I

xapaKTepl,rcrlrqecKuM croficrnoira ;. olepr4poBaTb noHJrTvrflMvr: yTBepxAeHr{e,
o TpI,IUa HIIe yrB e pxA e H t1f^, r4C T VrHHbIe r,I no )rc{ble
yrBep)tt4e ru.u, ilpv[qvrrm, c JIeAc rB r.re, q ac trnr fi c nyq afi
o 6 uero yrrep)Meru,rs, Korilpnpr4Mep;

o npoBeprTb npr,rmlnexHocTb SJreMerrra
MHOXecTBy;

. rmxoAlrrb nepecerreHr,re u o6renrureuue
MHoxecrB, B ToM qr,rcJre npeAcraBnemux rpa$vuecxn
Ha qr.rcroBofi rpaivlofi r.r Ha KoopArumrsofi rurocKocrrr;. npoBoAr,frb AoKZAaTeJrbHbre paccyxAeH[, Aff
o6ocHosawu ucrrrHHo crr.r yrnep>44e Hzfi .

B noecedueauori cxntsHu u npu usylreHuu dpyzux
npeoMennB;

. VC[OJIb3OBATb qIICNOBbIE MHOXECTBA IM
fi npruofi Lr Ha Koo

. orcpqpoBaTb rrorurTlleM onpele rreqryrs,

o c Ho B HbrM r,r Br4p.au u o npe r e ne Hr,ril, o c uo nruna u
Br44iMr.r reopeM;

. IroHr{MaTb cyTb KOCBeHrroro

oKa3aTeJtbcTBa;

. onep4poBaTb rroHrrT[rMr,r cqeTHOrO Ll

HECqETHOTO MHOXCCTBA;

. npl4MerrrlTb MeTOI MaTeMaTI,FIeCxofi
rr{A yK rlr,il,r A JUr npo B eI e rvrs p ac cy x1e :uvrit u
AOKa3aTenbcTB r, IIpu perxeHr.ru 3alaq.

B noacedueauou trcusHu u npu usyqewu dpyz,ux
npeduemoa:

. ITIIOJIb3OBATb TEOPETIIKO-

MHoxecrBettrrft gsHx Iz t3brK lrort4nu Arfl.
o rruc anvrs, pe aJrb Hbx trpo qe c co B u tn nerwtit, np u
pe rxe Hr,rr4 3aAarr Apyrrrx yve 6 rrx rlpeA M e roB



ITJIOCKOCTIT AJUI OrrucaHuq peaJIbHbIX npoueccoB Ll

flBJIEHlIfi;

O NPOBOAI,{Ib AOKA3ATCJIbHbIE PACCYXAEHIT'I B

cLrrya\r4frx IIoBceAHeBHOfi ]s43Hr4 rrpu perxeHr4r,r

3aAaq r8 ApyfrD( [peAMeToB

TIIICJIA I' BbIP$K EHI{g

. cBoooAHO O[eptrpoBaTb nor{rrTr{rMlr:
HaTypitrrb Ho e quc Jro, M Ho xe cTBo raTypanbHbl x qplc e JI,
qenoe qucJro, MHOXeCTBO IIenbIX rIuceJI,

o 6bKHo Be rilnr Apo 6 r, Ae crrrrqniur Apo 6 r, cM e rrrarrHo e
qI4CJI0, paquoHaJlb HOe rrI{cJIo, MHOXeCTBO
paquo raJrbHbr x q r{c e Jr, uppauuo rraJ6 HO e q uc Jro,
KopeHb creneHr,r n, 4eficrnrreJrb Hoe qucno.
MHo )Ke crB o Ae fic rsrre [b Hbrx q uc e r, re oMe rpr,Fr e c KiuI
r.rHrepnpeTarlE r raTypaJrbHbrx, rle Jrbrx,
paqr{ouanblux, 4efrcru{reJrb Hbx rr ucen;

o rroHr{Marb u o6rscssrr pa3rilruy MexAy
rro 3 r.rupro HHo fi u ue no g uquo nno ft c rlc re M aM r,r z arrucu
qucen;

. nepeBoAr,ITb r{I,Icra rc oAHoft cucreMbr 3awrcvl
(cucreuu c.u.rclerur) B Apyryro;

. AOKiBbIBaTb r,r ucnoJIb3OBaTb rlpr43HaKI4
AeDTMOCTI4 CyMMbr r,r qpo tBBeAeHr4rr rrpr4 BbrrroJrHeHr,ru
BbrrrucJreHlrfi u peuerua Lr 3a1aq;

. BbrrroJrHJrTb oKpyrneH}re paurroHiurbHbrx r.r

uppaquo mJrb Frhr x qrrc e Jr c : aA asuo i To r{Ho crbro ;o cpalHrtarr Aeftcrer,rreJrbHbre qlrcJra pa3HbrMt4
cnoco6auu;

. ynopr.{oqr{BaTb qvtcna, 3arlucaHHble B BI4Ae
o6uxuosemroit u gecnrutnofi apo64 qr.rcJra,
3arrucaHHhre c ucnoJrb3oBaHlreM apuQrr,reruvecKoro
KBaAparHoro Koprur, nopHefi creneHr.r 6ormure 2:. raxo.qr4Tb HO! zHOK parmruu cnoco6anazu
LrcnoJrb3oBaTb rx nprr perueHr,rfi 3aAaq;

. BhlnoJlrurb Bbrr{r4c Jre Hvrs, Lr upe o6pa:onanr.ra
n rrpaxe urd, c ore pxauux Ae frc rsp'Ie Jrb Hbre q lrc Jra, B
ToM qr,rcJre KopHI,r ImTypaJrbHbrx crenenefi;

o BhIrIoJIIIrrTb cTal{AapTHbre ToxAe cTBOHHbre
npeo6paronaH[rr rp[roHoMerplnrecKrDL
lorapu$rrlra.lecKrD(, crene HHbrx, upparluoHaJrb Hbx
nupaxenld.

B noscedueauoti trcusra u npu Lt3yqeHLnt dpyztoc
nped.vemoe:

o BbrnoJrrurr u o6rscrurrb cpaBHeHrae
pe3yJrbraroB BbrrrrrcJreHr.rit npu perxeHkrH
lpaKTruecKID( 3a,qaq, B ToM qr,rcJre npz6luNeurux
Bhrqr{c Jre Hufi, uc nornsyr pa3rrbre c no c o 6 rr cpanue Hnft ;. 3anr,IchlBaTb, cpaB HItBaTb, oKpyruulTb qI,IC JrOBbIe
AarIHhIe peaJIbHbIX BeJIIIIIIH C I{C troJrb3oBaH[eM
pa3Hbrx cLrcTeM ru|MepeHr,rf, ;. cocraBJUrrb ra oueHrrBarb pa3IrbIMu cnoco6auu
q r{c Jro BbIe BLrpiDKe Hr,rf, IIp u pe ure HI,rV ilpaK TI4rIe c KrD(
3aAarr r.r 3aAaq rd| Apyrux yre6rnx npeAMeroB

o cso0oAHo onepppoBarb qucJroBbrMr.r

MHOXeCTBUIMT.T flpu pe rxe Hr,M 3aAaq ;
O NOHHMATb NPIfiItrIbI II OCHOBHbIC qAEU

paclllfipe Hr4r q r,rcJroBbx MHOXeCTB ;

. BnaAeTb ocHoBHbrMI{ IOHTTI,ITIMI,I Teopuu
Ae nuM oc Tr4 IIp u pe rxe Hr{r.r c TarI{ aprHbx 3 aAaq

o r,rMerb 6a3oerre npeAcraBneHrrJl o
MHOXECTBE KO MIIJIEKC HbIX IIUC CI;

. cso6oAHo BblrroJrrrrlTb roxAecrBeHllbre
npeo6paronaur,rrr rprroHoMerpr,FrecKrDL
lorapnQvrnuec KlDq cre ne HHbx nupaxe Hufi;

. BJI4Aerb Sopuynofi6uuouaHrrcrorm;

. [pr4Me]nrTb nprr peureHr,ru 3aAar{ TeopeMy
o,ruueftnou qpeAcraBnenral HOA;

. rrpr4MerurTb npr4 perrreHr4H 3alaq
Krraftcryro reopeMy o6 ocrarrax;

o npr,rMeHrrrb fipn pe[reHnLr 34au Manvro
reopeMy @epnaa;

. yMeTb BbrnoJrFrrlTb 3anucb gl,rcna B
rro 3t4 rlr,ro HHo ft c ucre ue cquc ne Hrtf, ;o rrpr4MeruTb npu peureHr{r.r 3aAarr
Te ope rvKo -q r4c Jro B6re Qy*Nrlro": quc ro r4 cyMMa
Aerurrelefi, $yrorqrto Ofinepa;

o rrpr4MeHrT6 npupeureHlrr.r 3aAaq rlenHbre
IPo6lr;

. [pr4Me]rrrTb IIpnpelueHr.rn 3aAaq
M Ho rorr Jre HbI c A e fic re rre JIb HbIMI,r rE rle JIbrM r.I

xos0$ll1raeHraMpr;
. BJIAAeTr nouflTprnMu nprrBoAr{\,rblft H

Henpr,rBoArzMsrfi NaHoro.rJIeH Lr fipr{MerulTb rD(
npl{ pe[re Hrrr,r 3aAarr ;

. npr{MerurTb qpu perueHr4r.r 3alaq
Ocuonuyro reopeMy an-e6pu;

o [pr,IMerrJrT6 rrpfl perueHr,ru 3alarr
rpocreinuze Sy ru<qnra xounnexcuofi
rrepe Me mrofi r ax re ouerpl,r.re c Kr,re

rpeo6pa:onarun

YPABHEHI4' II HEPABEHCTBA



. cBo60AHo onep4poBarb noHrrrr{rrMr,l ypaBHeHue,
HepaBeHcTBO, paB HoctlrrbHbre ypaB He HI4f^ Ll

HepaB e Hc TBa, ypaBHe HI4e, rBlurlollle ec q cJIeAc TBr.Ie M

Apyro r0 ypaBHe HUs, yp aB He HUrr, p asHo c r4rrb Hbre Ha
MHOXeCTBe, paBHo c r4rrbHbre npe o6piBoBaHr,rt
ypaBHeHr{fi;

o peuraTb piBHbre Br,rAbr ypaBHeHr{fi r.r HepaBeHcTB
r4 ID( ClrCTeM, B TOM qr4cJle HeKoTopble ypaBHeHrUI 3_fi
u 4 -it crenene iq apo6no -paulroHaJrbHbre Lr

r4ppaulroHaJrbHbre;
. oBnaAeTb o c HoBHbIM r,r TuniIMr4 rroKa3aTe JrbHbrx,

rorapnQrr,ruvecKrD(, r{ppaqrroHilrlb rlbrx, crerre HHhrx
ypanneuvfi r.r HepaBeHcrB r.r craruaprHbrMrr MeroAitMrl
lx pe[reHr,rfi u upruerurb rD( npr4 perueHur,r 3AAarr;

. npr4MeHrrb reopeMy Eesy x perueHr&o
ypanueHlrfi;

. rrpr4MeHrrrb reopeMy Buera AJUr perxeHr,rrr
He Koro pbrx ypan ue mlfi c re ne Hr.r B brrue nro po fi ;. noHrrMaTb cMbIcJI TeOpeM o paBHocuJlbHbrx I,I
HepaBHocturburx rpeo6pa3oBaHrx{x yparue ru.rft ra
yMeTb rD(,4OKa3brBaTb ;

. Bn4qerb MerolrMr.r peureHrlf, ypanneuuir,
HepaBeHcrB tr rD( cl,rcreM, yMerb nu6raparr MeroA
perrreHl,rrr tt oOocnosrrsarb cBofi us6op;

. uc[oJrb3oBaTb MeTOA UHTepBarIoB Arur pelxeHr.L
HepaBeHcrB, B ToM gr4cne Apo6no_pauvoHaJrbllbx pr

B Kffoq arcrulx n c e 6q fipparlrzo HaJ6 Hhre Bbrpaxe Hr,rs ;. perxarb aru-e6par.ruecKr{e ypaBHeHW u
HepaBeHCrBa vr ux ctrcreMbr c napaMe.fpaMr,r
an'e6pauvec Kr,rM r{ rpaSuuec xmvr MeroAilMr4;

I BJrqAeTb piBHbIMI4 MeToAaMU IOKiBaTeJIbCTBa
HepaBeHCTB;

. peuraTb ypaBHeHrrrr B rlerbrx qucnix;

. IBo6paxarb MHoxecrBa Ha rrJrocKocrr,r,
3 aAaBae Mhre ypaBHe HrurMr4 He paB e Hc TB aM H r.r rD(
CI4CTEMAMI.I;

o cno6oluo ucrroJrb3oBarb rox4ecrBeHHbre
rpe o 6pa: o n arli';tt rrp n pe rrre Hr{r.r ypan ne urE[ r4 c r{c re M
ypanHeuuft

B noecedueauoti crcusrcu u npu u3yqemttt dpyrto
npeduemoa:

r cocTaB-rurTb r{ perxaTb ypaBHeHrrr, HepaBeHCTB4
rD( cr.rcreMbr npr{perxeHrlr.r 3aAaq .qpyrlrx yue6mx
[peAMeToB;

. BhrrroJrHrrrb oueHKy npaBAonoAo6nx
pe 3ynbTaTo B, IIo Jryqae Mbrx IIpr4 pe rxe Hr4r4 pa3n ru Hbrx
ypanueHziq HepaBeHcrB r.r trx ctrcreM npv peueHr4rl
3aIaq Apyrru( yle6mrx 4peAMeroB;. cocTaBJUrTb r.r peruaTb ypaBHeHr.r, il HepaBeHcTBa
c rrlpaMerpaMLrrryu perueHur.r 3aAaq Apyrta< yve6urx
npeAMeTOB;

. cocTaBJUrTb ypaBHeHr4e, HepaBeHCTBO lrrlr4 rx
c trc T9 My, o rMc brBaroqae pe iurb rrFo chrry aryfro wrr4
qpmnalH)'ro 34qaqy, prrrTepnpeTr4poBaTb rroJryqerrHbre
pe3ynbTaTbr;

. r4cno.rlb3oBaTb MMHbre cpe.4crBa

. cBo6oAHo onpeAeJUrrb rr{n pr nH6uparb
MeTOA peueHvf, noKa3aTeJrbrrbrx H

ro raprEr[uuuec KrD( ypan nenufi n HepaBe HcrB,
lpparlno rmJrbHbr x ypan ne nnfi 14 HepaleHcrB,
TpaoHoMerprue cKr.D( ypan ne uufi u
HepaBeHCTB, I/D{ CIICT€M;

. cBo6oAHo peurarb ctrcreMbr ruluefirnrx
ypanHeuraft;

. peurarb ocHoBrrbre rlrrrbr ypaBHele.nitpt
He paBe HCTB C napaMeTpitMt4 ;. rrpr{MeHsTb npr4 perueHr,ru 3aAarr
HepaBeHcrBa Korun - EyruroncKofo,
Eepnyruru;

. rrMeTb npeAcTaBneHr.re o HepaBeHcTBaX
ue>I(AY CpeAHr4Mr.r cTene HrrbrMr4.



perrleH[r,I oTAeJrbHbx KJrac co B ypaBHe Hr,rfi

oyHKrlr&r

. BNAAETb TOH'TIflMI4: 3ABUCIIMOCTb BEJIUqI,IH,

Qy*Nq^, apryMe Hr rr 3 rmqeHr,re Syru< uur4 o 6lacrr
onpeAeJrelil{rr r4 M Hoxecrso gHa.rerudl Symuut4
rpaQru< 3aBvcr,rMocr4 rpa$mc QyrNqzr4 rrynr.r

Qyrxqull npoMe)rgrrKr.r 3 rraKonocrorHcrBa,
Bo3pacmHr.re rra qrrcJroBoM npoMexcyrKe, y6rnanue rn
q r,rc Jro BoM npo M encyrKe, nau6 om ruee H Har,rM e Hbrrre e
3rmqeHrre Syur quu Ha qr,rcJroBo M npo Me x(yrKe,
flepnogr{qecxar Qyru<qru, ilepvrcp. qerFrzur u Heqerwu
Syrxqura; yMerb npr{Merurrb 3Tr4 flo]urrvq [pu
perueHr{r.r 3aAaq;

. BnaAerb rroHrrrveM creneHH€u $yntcqu";
crpotrrb ee rpaQrrc u yMerb npr.rMerrrrrb cnoficrsa
creuerurofi Qy*u<ur,rru npr perxeHur.r 3araq;

o BnaAerb rroHrrrr,rrrMrr noKa3arenbm"g $yrNqug,
gKcnoHerna; crpor4r6 n rpaQmu !r yMerb rrpr.rMerurrb
c so ficrBa rro Ka3 are Jrb Ho fi $y rm quta npr4 pe rrre Hv r{
3aAaq;

. Bna4erb rrorurrlreM loraprnQrrazuecKalr Syrxqru;
crporrrb ee rpaQru< u yMerb rrpnMeu;rrb csoficrBa
ro rapuQuu.re c ro ft $y*ur quu np u pe ure Hr{r4 3 aAatr ;. Bn4AeTb norurTr,rf, Mr4 Tp mo Ho MeTpr,Fre c Kr,re

$yru<upru; crpotrrb n< rpa$nrcu H yMerb rrpr4MeHrrb
c eoficrBa rpm-oHoMerprue c KLx Qyffi qnfi rpu
perueHr.u.r 3aAaq;

o BJraAerb lrorurrveM o6paruar Qyrxrrras;
rrpllMelrrrTb 3TO trorurTr4e npn pelxeHr,Ir4 3aAar{;

o npr{MeHrrb npr{ pe[reHr,ru 3aAaq ceoficrBa
Qyrmuvfi: qerHocrb, flepuoAlrrrHocrb,
orpaHl,rqerilrocTb;

. rrpr{Me[rrT6 qpu peureHr.ru 3aAaq
qpe oOpasonarnu rpaSmo n $yrxquft;

. Bn44eTh noHrITrIf,MI4 TII4CJIOBUUT

nocneAoBareJrbHocrb, apu$naerr,ruecKaJr r4

f e oMeTprfrec Kuur rrpo fp e cc!a;
o fiprrMeHrrrb npr{ peureHr,rr,r 3aAaq ceoficrBa ra

nprr rmKr{ apuQrraeru.re c xofi l,t rc o Merpru e crofi
rporpeccld.

B noacedueeuoil uansnl u npu LtsyqeHult dpyoo
yue1uum npeduemoa;

e onpeAensrr no rpaSruaM r.r ucronb3oBarb nJrJr
pe Irre Hl,rr npr.rKnaI Hbr x 3 aI arr c so fic rB a pe aJrb Hbrx
qpo qe c c o B u 3 aBr.rc r4M o c re fi ( na a6 o Jrb rrrue r4

rml4Me HB rrlue 3 Haqe Hrrff , npo M e xcyTKr,r B o 3pac Ta HUL. U
y6uyauvt $yrxqrr4 npoMexcyrKr,r 3HaKonocrorHcrBa.
acuMmorhr, ToqK[ neperu6a, rrepltoA u r.u.);. r,rrrT€prrperfiposarb csoficrBa B Kor{reKcre
romperro fi npaKTr.rlrec Ko fi cerry atlm;

. OIPEAEJI'ITb IIO TCI,ilIUE

. BNAACTb TIOH'ITUEM ACI4MMOTbI II YMETb
ero npr4MerrrrTb IIpr4 perueHur4 3aAaq;

O NPI,IMEIUITb METOAbI PEIXCHI,I'I
rpocreinunx au$SepeHunrurb rrhrx ypanue uufi
nepBoro r{ BTopofo nop{AKoB



xapaKTepHcTr4Kr4 rrepuoArrqecKlD( npo ue c coB B

6nolorn4 3KoHoMr4Ke, My3brKe, paAr,rocBr3r4 r.r Ap,
(aMrurr.rryA4 rrepr4oA ra r.n.)

SJIEMEHTbI MA TEMATI{II ECKOTO AIIAJII43A. BnaAerb nornrrrleM Oecrouequo y6Hsarcruafl
reoMeTprtrrecKarr upofpeccr4f, r,r yMerb npuMerurTb efo
IIpH perxerMr.r 3aAar{ ;

o [pr,IMernrTb AJUr pe[reHl.{r 3alaq Teopruo
rrpeAenoB;

o BJra4erb noHrrrr4rrMr.r 6ecxoueqHo 6ornrune r.r

6 ec Ko ne.Iuo Milrrbre rllrc JIo BbIe rroc Jreao Bare JrbHoc rr.r n
yMerb cpaBHrrBarb 6ecnoHeqno 6onrurue u
6 ec rone.{Ho Marrble no cneAo BarenbHocrr,r;

o BnaAerb norrrrrtrf,Mr4: rrpotBBoArma Qyuxqutt n
ToqKe, npop[]BoAHalr Qy ru< quu;

O BbIIILICJI.ITb NPO}tsBOAHbIC 3JIEMEIITAPHbIX

SyrNur,rft u lx rolr6nraqufi;
. uccneAonam Qyru<qvM rm MoHoroHHocrb r.r

3KCTpeMyMhr;

o crpor4rb rpaQmcu tr [pr{Merurb K perxeHriro
3aAarr, B ToM qL{CJIe c napaMeTpoM;

o BnaAerb nor{rrrr,reM KacareJrbHiu x rpa(f ncy
$yrxquu [r yMerb npr4Merurrb ero rrpu peureHr.rr4

3aAarl;
. BnaAerb noHJrrrrf,Mrl uepnoo6pa:rmx Syrmqlu,

o npeAene HHbr fi rlrre rpal ;
. npprMeFurrb reopeMy Huororn_llefi6rulua z ee

cneAcTBrrrr IJrq perxeHur 3aAar{.

B noecedueeuoii JtdusHu u npu usyqeHuu r)pyztnc
yue6uwx npeduemoe:

. peurarb npr4KnaAHbre 3a,4aqr.t ru 6prolorn4
src nrc 14 xrnvrprq 3Ko Ho M r4K 14 rr Apyr lx rpeAM ero B,
c Br3aHHHe C r4CCneAoBaHVeM XapaKTepucTI4K
npoueccoB;

. nrilepnpeTr,rpoBaTb nolyqeHHbre

o cso6oAHo Btr4Aerb craurAaprrrhrM
annapaToM MaTe MaTr,Frec Ko ro armJwtsa nIrfl,
BbrrrIacre Hr4r npo r{}BoAr{brx (py mrgz oAsofi
neperrleruroft;

o cso6o,qHo rrpraMerrrrrb annapar
MaTe MaTUqe c Ko ro atmllt[)a Ang, uc c IIe Ao B ilHI,IrI

Qynrrl[ft 14 nocrpoeHr.rrr rpaQmor, B ToM rrr.rcJre

vccneAoBaHzt rla BhrrryKJrocTb;
. onepupoBarb rrorurrr4eM nepaoo6paanoft

$ytxunu AJUr perueHr,rr 3aAar{;
. oBnaAeTb ocHoBHbrMI,I Cne4eruuuu o6

r.rHrefpane Hrrororm-Jlefi6mlqa n ero
rpocreftirax qpuMeHe Huf, x ;. onepupoBaTb B CTar{AaprHbx cr{Tyarlr4f,x
rrpo r.BBoAHbrMr4 Bbrc urlx nopsAKoB ;o yMeTb rrpr{MerrrrTb npr4 perrreHrrr,r 3aAaq
c eoftc rBa He rrpepbrB Hbx Qyrl<qrd ;. yMeTb rrpr.rMerrrrTb rrpr{ pe[reHr.rr,r 3aAarr
re opeMbr Be ftepurrpacca;

. yMerb BbrfloJrr{rrrb npn6rulNeHmre
B brrl r,rc Jre Hr.rs ( vr e ro g u pe trre HpIf, yp an ne Huir,
Bbrrrr,{cJre Hrrfi o npeAeneHHoro ltrre rpala) ;r yMeTb rrpr4MerrrrTb npr4noxeHue
npopBBoAHofr v onpeleJreHHoro Lrrrrerpana K
pe rxe Hvro 3aAaq e cTe c TBO3rmHr,Ir ;

o BnaAeTb ilorrsTr,'tr.Mlrl BTOpar npoI,I3BOArIi|',
Bbr[yKnocrb rpaQla<a $ynx.uzu r4 yMerb
r.rccJreAoBarb $yril(uruo Hil BbrnyKJrocrb

CTAT}ICTI.{KA I4 TEOPI{fl B

. o[ep[poBaTb ocHoBHbrMr4 o [LrcaTerbHbrMr,r
xapaKTepl{c rvK aM r,r qracno Bo ro rm6 o pa, no rurrl4e M
feHeparrbHiu{ coBoKynHocrr u sH6oprofi rc uee;

. onepppoBaTb noFlrrTurflMvr: qacToTa u
BeporrHocrb co6mrax, cyMMa pr nporaBeAeHve
B epo.rrrHo c re [, nrru uc rurb B eporrHo c ru c o6 rruafi rm
ocHoBe noAcqeTa qr,IcJra r{cxoAoB;

. BnaIeTb ocHoBHbIMr,I IOHTITTITIMLI

rou6mraro pw<r4 LryMerb rD( npr,rMerfiTb npu perxeHr,rpr
3aAarr;

. r{Merb npeAcraBnenve o6 ocHoBax reopprrd
aepoxrHocreft;

. rzMeTb npeAcTaBneHr.re o Ar4CKpeTHbrx 14

HerrpephrBrrblx cnyuafirux BeJrrrrrr4Hax r,r

pac npeAe JIe Hr{rrx, o He 3 aBr{c uM o c ru c ny.r aft rnx

TABJIEHI4E O MATEMAT?FIECKOM

. r{MeTb npeAcTaBneHr,re o uerrparmuoft
npeAeJrbHoft reopeue;

o r.rMerb lpeAcraBneHr.re o nu6opovuou
xos$$lnlueHre Koppe JUr wH u lzuefi noft
pefpeccru{;

o IZMeTb npeAcTaBneHl4e o CTaTI,ICTI,ITIe0KID(

rrrrrore3ax r4 qpoBepKe crarlrcrrcrecrofi
rr.rnoTe3br, o cTarr{cTtrKe KpnTeprry u ee ypoBHe
3HAIIVMOCTI,I;

o r4MeTb [peAcTaBneHr,re o cB,r3r,r

3MnI4p r{rl e c Kr,x L{ Te ope TrMe c Kr,x
pacnpe4elerunfi;

o rrMerb [peAcTaBneHr4e o KoAplpoBar{r{r4

AsouqHofi garrvrcu,ABoruHoM AepeBe ;
. BNAAETb OCHOBHbIMI,I IOH'ITI,I'IMI,I TEOPI4I,I

rpaSon (rpa$, BepruuHa, pe6po, creneHb



o xpulaHr.ru r,r Ar.rc rc pc I,Iu c nyq aft Hbr x B e Jrr.H r.rH;

O HMCTb NPEACTABNEHI,IC O COBMECT}IbX
pacttpeAeneHurx clyqafi nu x B e Jrr,Fr r.tH ;

. noHr4Marb cyrb 3aKoHa 6ormurx qnceJl r4

nlr6 opou no ro MeroAa lnM e pe Hr4rr neporruo c re fi;
. I'METb NPEACTABNCHI4C O HOPM:IIIbHOM

pacnpeAene Hyfir 14 [pr.rMepax HopMturbHo
pacnpeAeneHHbrx cJryrrafi rrrx neluvun;

. uMeTb rrpeAcTaBneHrre o KoppeJUrr{,[t
c nyu afi rnx Be Jr r,FrlrH.

B noecedueeuoti il{uzta u npu u3yueruu dpyzux
npeduemoa:

r BbITIIICJUI'Tb I,IJIU OUCHIIBATb BCPO'THOCTI4

co6urui n pearnHoft xrcHra;
o ru6nparr MeroAhr rrorxoAsulero

rrpeAcraBJre Hrzu vt o6pa6orrn AalrHbrx

Beprrrr4Hbr, [yrb B rpa$e) LryMerb npr4MerrJrrb

LD( npn perxeHr{I{ 3aAarr;
o rrMerb npeAcraBneHue o AepeBhqx r4 yMeTb

rrpr{MerrrTb npn peuteHvld 3aAaI{;
. BJI4ACTb NOTUITI,ICM CB.'I3HOCTb I,IYMETb

npr4MeHrrTb KoMno Herilbr c Br3HocTr,r npu
perueHr4lr 3aAaq;

. yMerb ocyulecrBJrrrb ryrr.r uo pe6parrl,
o6xoAu pe6ep r.r Beprxr,rH rpa$a;

. r{Merb npeAcraBneHue o6 ofineponou u
raMmbToHoBoM rryTr4 r.rMeTb npeAcTaBneHlre o
lpyAHOCTr.r 3a41qn HaxoxAeHr4r raMr,rJrbToHoBa

IryTu:
. BJIAAETb TIOTUITII'IMII KOHEIIHbIE I,I CqETHbIE

MHOXeCTBa r4 yMeTb Lx npr{MeruTb IIpu
peIUeHr{r4 3aAarr;

. yMeTb [pxMeHrrTb MeToA Uatevaruqecxoft
prHAyKrlrtr{,

o yMerb npr{Merurrb npr{Hur.rn[vpmne npu
uteHnvl3a,4aq

't'EKCi'K)Ubt u lA.[Arttl. peruaTb pa3Hhre 3aAaqr.r nosrrureHHoft
TpyAHOCrr4;

. :urulBrrpoBarb ycJroBr.re 3aAaq4 nrfuparr
orrrr.rMaJrbHhrfi ueroA perrreHr.rf, 34av.4 paccMarprrBa,
pa3Jrr4rHbre MeToAhr;

. cTporrTb MoAenb perrreHlrrr 3aAarrr4 npoBoAr{rb
A O Ka3 aTe Jrb Hbre pac c yxAe Hllrr npn pe ure Hr4 r.r 3 aA arr u;. pemaTb 3a\aqn, rpe6yrourrae nepe6opa
Bapmrrro B, npoBepKr.r yclonrafi, nu6opa
o mr4MaJrbHo ro pe 3yn6TaTa;

. iuraJrrulupoBaTb r.r r.rHTepnpeTr,rpoBarb
iloJlytre Hffire pe rxe Hrrr B KO HTe KC Te yc JIo Brr, 3 44arrr4
nrr6uparr pe rue Hrrrr, He rrporl4B o pe q arqlrc Ko rrre Kcry;r nepeBoAr{rb nprr peueHr,rr.r 3aAaqu raH$opuaqmo
us oAuofi Qoprvmr 3anrrcu B Apyryro, ucnonb3y, [prz
ueo6xo4maocrl4 cxe Mbr, Ta6rurqu, rpa$ m u,
ArtrpaMMbr.

B noacedueouoil trcasrw u npu u:ryveuuu dpyztu
npeduemoa:

o peruaTb rrpaKTr4lrecKrre 3a!'a'c^u u 3alac]Lhr r,B

fEOMETPI4'o BJIaAeTb feoMeTpFrecKr4Mr4 rro HrITr4f, M r,r [ppr
pe IIre Hlrr4 3 aAar{ u ilpo BeAe Hr,r u MAreM aT vq e c KrD(
pacc1r44eru.rfi;

o caMocro.rrrermHo QopuynprpoBarb onpeAeneril{s
reoMerp[qecKrD( 0n yp, Bbl4Brrarb |r.rnore3br o
HoBbx c soficrBax r{ rrp an HaKax re o Me rpl{rl e c KID(
Qrn-yp ll o6ocHosuB a.rb wraorrpoBepfarb rD!
o 6o 6ruarr wrr.r Ko HKpe rrB r,rpo Barb pe 3yJrbrarbr Ha
HoBhx KJraccax Sm-yp, npoBoAr{rb B HecJroxHbrx
c ryrr turx xlac c zQmr aumo Qn-yp tro p €tsn r.rqrrbrM
OCHOBAHH'M;

o r4ccneAoBarb qeprelc{, BKfforla4 xou6nraquu

. BJraIeTb norrrlTr,reM reoMelpFrecKlre MecTa
TOqeK B rrpocTpaHcTBe u yMeTb npvMerulTb rD(
Arrr perueHr4s 3AAaq;

. yMeTb rrpr,rMerurTb An r perueHr4s 3aAaq
ceoficrBa rurocKlD( rd AByrpaHHbrx ynroB,
TpexrpaHHoro yura, TeopeMbr Kocr4FrycoB r.r

cpHycoB Anr TpenpiurHoro yrna;
O BJIAAETb TIOH'ITI,IEM NEPEE I{A}IKYJUIPHOE

ceseHlre fiprr]Mbr uyMeTb [pr{MeHrrTb efo rrpu
perrreHr.il4 3alaq;

. r{Merb rrpeAcraBJleuue o AnoftcrBerlHocrlr
x MHOTO|paHHUKOB:



Sn-yp, tnBJreKarb, Lrrrr€pnper[poBarb 14

rpe o 6pa:o nbrBarb rurQoprra a qlro, flpeAc raBne HHyro ra
rIepTexftx;

. pe[IaTb 3aAarILI feoMeTprrrlecKoro coAepxaHr{r,
B TOM qlrCJre BcLrrya\wtx, KorAa aJrropr{TM perueHr{lr
He cneAyeT.flBHO An ycJroBvrg) BbInoJIFUITb
ue o 6 xoArubre AJUr pe rxe Hr{r 3aAarr u Ao no JrHr,rre Jrb Hbre
IIo cTpo e Hr.rf, , r,rc c JreAoB aTb B O3MO XHO C Tb [pr4M e He Huf,
reopeM u Qopuyn Anr peureHr,u 3aAaq;

o yMerb QopuympoBarb r..r AoKil3brBarb
reoMeTpruec Kpre yrBepxAe HLrs ;

. BJIaIeTb IIOI{flTI,If,MI{ CTepeOMeTpr.M: rrprl}Ma,
rulp:urJreneluueA, rr4paM r4A4 TeTpa3Ap;

. r4Merb npeAcTaBneHr{r 06 aKcrroMax
c Te peo Me Tplrr4 Lr c ne !crB lrrrx ]f ] Hrrx r4 yM e Tb
IIpnMeHflTb tx llplr perxeHrlil 3aAarr;

. yMeTb cTpourb cerreHr,Ir MHOTO|paHHT4KOB C

r,rcnoJlb3oBaHr4eM pa3nruHblx MeTOAOB. B TOM r{r{cne n
MeToIa cneAoB;

o uMeTb npeAcTaBneHr4e o cKperql{BaroqrD(cq
rrprMbx B rrpocTpaHcTBe r,r yMeTb HrxoAr4Tb yroJr Lr

paccTorH[e MexAy r]/,,Mu;
o [pl4MerrrlTb TeopeMbr o rapa[neJrbHocTl,r

rrprMhrx r.r trnocKocrefi n npocrpaHcrBe npu perxeHr4r.r
3aAarl;

. yMeTb npI{MeHTITL rnpaJrnenbHoe
npoeKTrrpoB anne 4.Irfl uro 6paxe uras S m-yp ;r yMeTb npHMerurTb rrepnerrAr{KyJrrpHocTr.r
rpruoft u [nocKocrr.r npu perueHlrvsagLaq;

. BnaAeTb rrorrrrTt{f,MH OpTOrOHiUrbHoe
npoeKTr,rpoBaHrre, HaKJTOHHbre r4 r{x qpoeKrlr4r4 yMeTb
rrprrMeHrTb TeopeMy o Tpex rcpneHAHr(yJurpax [pr4
perrreHr{H 3aAaq;

O BNANETb NOH'ITI,I'IMI,I PACCTOSHI,IC UErMY
Q lu'yp arrau B rrpo crpaHc rn e, o 6 uqld nepne HAprK yJrrp
AByX CKpeqrrBaroulrxcr nprMbx rr yMeTb npr.rMerlJrTb
ID( npr{ perleHr.flr 3qqarr:

o BnaAerb norurrr4eM yron MeXAy nprrrlofi u
rrrrocKocTbro r,r yMeTb rrprrMerurTb e ro [pr4 pe rrre Hr4rr
3aAarl;

. BnaAerb nolurrlrsMr4 AByrpaHHbrfi yron, yrol
nae)I(qy llnocKocTrMrt [epler{AtrKyJrrrpHhre rurocKocTr{
LryMeTb npr.rMeHjrTb rD( IIpu peureHr4r,r 3aAarr;. BJIaAeTb rloHrrTrrrrMl,r nptBMa, napaJrnenerMlreA I,I
rrpuMerrrrrb csoficrBa flapalureJren nne Aa npu peureHuu
3aAaq;

. BnaAerb norrrrr{eM npruoyrornrufi
rulparrJreJrelwre A n npilMeFrrrTb efo rrpu pe[reHr{r4
3aAarl;

o Bna,qeTb norrrrTrrrrMr.r ru,rpaM r,rA4 B r4Abr illrpaM r{A,
3neMeHTbr npaBr{rrbHofi nupanrugbr u yMerb
[prrMerrrrTb tx npLr perueHr4r.r 3aAarr;

. r4Merb npeAcraBneHlre o reopeMe Oiurepa,
[paBrrJrbrrbrx MHOrO fpaHHr4K ix ;. BnaAeTb norurTr,reM [noqa4r,r noaepxHocrefi
MHO rr yN{eTb [pr4MerurTb efo

,. BnaAeTb rroHrTr.rf,Mr4 rleHrpaflbHoe r4

rnpaJrnenbHoe npoeKTr,rpoBaHr.re 14 [pr.rMeHrrrb
rry. npv flocrpoeHr.ru ceqerulfi MHororpaHHraKoB
MeroAoM npoerruafr;

o LrMeTb npeAcTaBneHrre o pBBeprKe
MHororpalrHvrra vr rparuafuueM rryrv Ha
no BepxHo c Tr,r M Ho f o rpaHHr{Ka ;

O LTMETb NPCACTABNEHI4E O KOHLIIIECKI,D(

cer{eHutx;
. LrMeTb npeAcTaBneHr4e o KacarcullD(Cfl

c$epax u xou6mar{,rrr reJr BparrleHr.rr 14 yMerb
rrplrMeHrTb ID( npu perxeHrrr.r 3alaq;

. rpr.rMelrrrrb nprperueHrdra 344aq Qopruyrry
paccTotHr4fl oT TOIIKI4 AO IIIIOCKOCTI4:

. BnaAerb pa3HbrMtr cnoco6airau 3aramzr_
rpruofi ypaBHeH[rrMkr r.r yMerb [pnMeHrrrb [ppr
peIueHI4H 3aAar{;

| [pr4MeruTb qpr{perxeHr.ru 3aAaq Lr

AoKa:'areJrbcrBe reopeM rexroprufi MeroA r.r

MeTOI KOOpAmraT;
o vMerb rrpeAcr:lBJreuue o6 aKcr{oMix

o6reua, nprzMerurrb SoprraynH o6reMou
nprMoyroJlbHofo napaJureJrenlrrreAa, rrpL[]MbI rr
[r,rp aM r4A br, Te Tp a3Apa rp u pe rxe HLru 3aIarr ;. npr,rMerurrb reopeMbr o6 otrouerursx
o6renaos npu perxeH un 34al.;

. npr,rMeHrrTb LrFrrefpiu Arrr BbrrrtrcJleHl,rs
o6teMos r,r rroBepxuocrcft rel BparrleHr{rr,
BbFrr{c Jre Hr{s ruro qaAr.r c Qe pu.l e c rco ro rorc a H
o6reua uapoBoro cJos;

o LrMeTb npeAcTaBneHlre o ABr,DKeHVrrxB
npocTpaHcrBe : napaJureJrb HoM rrepeHoce,
cr'frl|lMeTprm oTHO C r4Te Jrb Ho nlocKocTr4
rle HTpanLHoft c narraerpr4ry noBopore
orHoc r[eJrbHo rpxvroir, s urroso ft cuMMerpr44
yMeTb [pr{MerrrrTb rD( npv perxeHr4r{3alaq;

o r4MeTb upeAcTaBJreHr,re o rfiorrlaAlr
opro roruurb Hofi npoerquu;

o nMerb npeAcTaBneHrre o TpexrpaHHoM r,r

MHororpar{HoM yrne u ilprrMe}rrrrr csoftcrBa
rrrrocKrD( yrnoB MHOfOrpaHHofo yrna npfl
peIueHLrr4 3aAatr;

o HMerb npeAcraBneHvrfl. o npeo6patonaruu
no4o6ur, roMorerr,ru tI yluerb [pl4Mel{rrrb Lx
[ptl perrreHHu3a[aq;

. yMeTb perxaTb 3aAAqUHa nJIOCKOCTIT
M e TOAaM r.r c Te peo Me Tpur{;

yMerb rrpr4Merrrrrb Sopuyrnr o6reuon npu
peIIreHr4Ir 3aAaq



perxeHr.rr,r 3aAaq;
. BJIqACTb IIO II'TI,I'IMH TCNA B PArr\E HI,I' (qI.IJII,IIIAP,

Kor{yc, Iuap u c$epa), rx ceqeHr{f, r{ yMerb rrpnMeHrrrb
rD( npr4 perueHrrrr 3aAaq;

. BJIa{eTb rlorurTl4f,Mr,r KacaTeIrb}Ibre flptMbre I4

rrlrocKocTtr tr yMeTb rrpzMerurTb LB rrppr peuerMr,r
3aAaq;

. r{MeTb 4peAcTasneHr{rr o BrrucaHHbrx tr
orrrrcaHuhx c(fepax l,r yMerb npr.rMerrlrrb r..rx nprl
perrreHr,ru 3a4aq;

. BnaAerb [orulTrrlMr,r o6reu, o6reuu
MHOrOrparrHuKoB, TeJr BpnrrleHr4r r,r [pr,rMen Tb r4x rrplr
perueHr4I4 3a.qaq;

. r4Merb npeAcTaBneHr{e o pa3BepTKe r-urnr4FrApa r4

KO HyC a, rrJrorrlaAr4 no BepxHo c Tr,r quryrr{Ap a r.r Ko r{yc 4
yMeTb npr{MenrTb rD( flpupeueHprr4 3aAarr;

. nMerb npeAcraBneHr{e o uroqaAr4 c$epu ll
yMerb [prcMerrrrTb efo npu perueHHr.r 34Aaq ;. yMerb pelrrarb 3a4arru rn xou6ngauupr
MHOfOrpanHlrKoB H Ten Bparrle Hr.rf, ;

. uMerb npeAcraBneHr.re o noAo6ral n
rrpocTpaHcTBe lr yMeTb perxaTb 3A!.A'c.kr rm oTHorrreHr4e
o6relron u ruroq44efi noBepxHocrefi no4o6rurx
Qn-yp.

B noacedueeuoit Jt{usHu u npu Lt:tyqerilu dpyz,ux
npeduemoe:

. cocraBJUITb c I,rc[oJrb3oBaHHeM csoficrB
re oMe rprr ec xmr Qn-yp Mare M arr,rqe c KLre MoAe rur AJUr
perrreHr{r 3aAaq [paKTru ec Koro xapaKTe pa vr 3?dtAq rB
c Me xlrbx A t4C rlururuH, r{c c JreA o BaTb IIOIyrre HHbre

B EK ToPbr 14 r(oopAr4HA rbm
. BnaAeTb noIilITIIrIMr,I BeKTOpbI r4 rD( KOopAanaTbI;o yMeTb BbrnoJrrurTb orrepauur.r r{aA BeKTOpaMrr;. r4cnoJrb3oBaTb cKiurrpHoe qporBBeAeHr,re

BeKTOpOB npn perxeHr4r.r 3aAaq;
. rrpr4Merrrrb ypaBHeHr.re rrJrocKocr4 Soprrayny

paccrorHzr Mexry rotrKaMr4 ypaBHeHr,re cSepu npu
perrreHr,ru 3aAaq;
. npnMerryTb BeKTOpbr r,r MeToA KOOpAr4raT B

HCTBe [prr pe[reHr.ru 3a.4air.

. HaxoArrrb o6reu raparrJrenenwre1a n
re Tpa3Apa, 3 aA aHHbr x Ko o pAr,rr{aTaM r{ c B o tD(
Beprxr4I{;
. 3a,{aBaTb npsMyro B npocTpaHcrBe;
. rnxoAI,ITb paccTotHlre oT TOTIKI,IIO

IUIOCKOCTLI B CI{CTeMe KOOpAITIIUIT;
o rnxoAr,rTb paccTorHr.re Mex4y

cKpe rqrrBarounM[Cr nprMbrMr4 3aIaHHbrM r.r B

l'lc IO P l.Ul Nt-A T[]vtAjtlt K?o uMeTh npeAcTaBJreHr.re o BKn4Ae BbrlarcuD(C'
MaTeMaTr{KO B B ptr}Br4Tr.re rmyKr,r;
o rloHrrMarb ponb MareMarrlKr,I B pa3Blrrrdtr poccluz

rl q'l0{bl ivtA't'tjvtA "t ttt( H. I4CnOnb3oBaTb ocHoBHbIe MeTOnbI
AOKa3arenbcTB4 npo BoAr4Tb AO KzuaTe Jrbc TBO r{
BbmoJrHrrTb o npoBepxe Hr,re ;. rlpr4MeHgTb ocHoBHbre MeTOAbI perxeHz,
MaTeMaTvqecKIX 34AarI ;. Ha ocnoBe MareMarwrecKro( 3aKoHoMepnocrefi e
np }tpoAe xapaKTeprB o BaTb Kpac o Ty H C O Beprle Hc TBO
o Kpyxarcqe ro Mrlpa r,r lrpo r,rs BeAe ruul uc xyc c rn a;. rrpr4Melrrrr rpocrefourre nporpaMMrrbre

HHO - KOM MyHrdK ar_uro HHbre

o nplrMelulTb MaTeMaT[qecKLIe 3HarI[rI K
rrc cneAoBaHnro oKpyxarcqero Mr4pa
(rvroaem.rpo nauue $ rclr.re c Kr.x npo qec coB,
3a4a.lv oxonouru<u)



c r.rc Te MbI rrpl4 pe Ine HnpI MaTe M aTr,rrl e c Ktx 3 a4 aq ;. no Jrb3o BaTbcr npr,rKnaA HbIMr4 rrpo rpaMMaMI4
qporpilMMilMLt c r{MBOJrbHhrx Bbrr[rcJreHvir nrs
r.rcc JIeAoBaruu MareMarr+re c Klx o 6re xros

2. Cogepxcanne yqe6Horo npeAMera:
Yrny6.nennrfr yponeHr
Anrebpa H Haqalra MareMarrrrrecnoro aHaJrrr3a
flonroperule' Peruerule 3aAarl c ucnoJIb3oBaHI'eM csoftcrB qrlceJl I,r crlcreM cqvrcIre'n,., reilwrocrwAolefi u vacreit' npo,qelrroB, MoAyneft qpIceJI. Peruerue 3aAarr c ucnoJrb3oBanr,reM cnoficrs creue'efi rz xopueir,MHoroqJIeHon, rpeo6pa:osaHr.rfi MHoroqJr€HoB ra lpo6Ho_parproHaJ6Hbrx Bbrpax euuit peruernae 34Aaq cI'IcnoJIb3oBaHLIeM tpAAycuoft rrleptr yrna. MogyJrb qr.rcJra u ero csoficrsa. peurerye 3A4arr rm AB14xeHHe ncoBMecrlrylo pa6ory, cMecI'I 14 crlnaBbl c noMolrlbro maHeftlrx, KBarparHbrx rc lpo6uo-puqro"u*or"ypanueuufi u Ix cllcreM' Perueruae 3aAaq c noMoulbro r{r4cnoBhrx HepaBeHcrB r.r ckrcreM HepaBeHcrB c oAHofirlepeMeril{oiI, c nprueneuueu u:o6pa,reHl'q qucroBbx rrpoMe}rqnKos. peruerurc 3aAaq c uc[oJrb3oBaHr,reMqI'IcJIoBbrx QyffiIII'Ifr u ID< rpa$moe. I4cnoJ63oBaHr4e r"ofi.t n rpa6n<on rnuefinrrx r.r KBa^parlrrrHbD(

Oyru<qufi, o6parnofi npo'Iopul4otttulbuocru z Qyrxquu y : rx. fpa$nrecxoe petlreHve ypan'eHnfi nHepaBeHcrB' I4cnonrsoBaHl4e ouepauaft Har MHoxecrBaMz r4 BbrcKa3brB aHprflMu.I,IcnormsosaHl{e HepaBeHcrB 14cI'IcreM HepaBeHcrB c oAuofi nepeMeruIoiI' quc,rosHx npoMe)rcyrKoB, rrx o6leAnrcuufi u nepeceqeril.rfi.flprrueHeHue rIpI. peIxeHHI'I3aAar{ csoftcrB apu$uern recxot Lt reoMerp}rqecrofi qporpeccr4Lr, cyMM}rpoB€u{[,6 ec xo He.rHo ft c xoArqe ftc, reoMe rpru e c xo ft npo rpe c c til,r.
Muoxecrea (unclonue, reoMerpl/FlecKn( Qn-yp).Xapaxrepucrr,rqecKoe cBofrcrBo, sJreMerrrMHoxecrBa' [ycroe' KoHegHoe' 6ecnoue'ruoe MHoxecrBo. Cnoco6sr 3a1alusMHoxecrB flo^a'oxecreo.ornoruenur [puI{4AJIexHoc'n4 BKrloqeHr,rf,, paBeHcrBa. onepaqupr H44 MHoxecrBaMr,r. Kpyrz oftnepa.Kone'rl*re u 6ecxoue'IHble, cqerlrble Lr HecrlerHble MHoxecrBa.

I'IcruruGre rI JIoxHbIe BbIcKa3bIBaHIIrI, onepau w4 HaABbIcKa3bIBaI{ vry,Mu. Anze6pa *btcKa3d*uuti. cngstB6rC Ka3hrBaHufi c irauo xe c rBrlM r4. Knauropu c yule c rBo B arrnfl vsc e o 6 IIHOC Tfi .

W;y:,T:#X,?,'::::::::ffi::::;.npasura.Peruerme rrorr*recKr'( 3aAa,r c ,rcnorb3oBaHlreM KpyroB

Ytuosa*Jtro'Ie'o's' o6ocHoBaHl{t t4 Ao*a3arenbcrBo B MareMarr,IKe. Teopenau.Bqqu MareMarrrqecKrD(yrBepx4eHl'ir' Budar dorca3amenbcm,. Mameaamurrr*oturdyn4un. ymaep*5"'ru". o6pamuoe dauuouy,npomugonoroJtctoe' odpamuoe npotml^onoroJhcHoMy danuouy.llprcnax z ceoficrBo, ueo6xo4narre uAOCTaTOqHbre ycnoBrrr.
ocuoeuan meopeMa aputtuemurcu. ocmamKu u qavHeruun. Aoaopumu Earc,tuda. Itumoilcxan meopeMa"rr;:#:#ffif,;:f,#:::::::*ua q-ultHbte cu.me),bt cvuc.xeHur @vun4ua ounepa,,uini,ou-,y,,,o

Paluauua's Mepa yrna' qucroBtlt oKpyxHocrb. TpurouovrerprrecKr,re 6yrNrlrfi qr4ceJr lr yrnoB.<Doprvry'rnr npI'IBeAeHI[fl, CJIOXeHI'If, TpllroHoMerpruecKrx $ymqzft, $opnryrmr 4nofiuoro r{ rroJroBrtrrHofoapryMeHra' llpeo6pasoBaHl'Ie cyun'rri, pa3Hocrr.r n npor,cnegeHlre rprnoHoMerpr/Hecxn SyrNuuir, u uao6opor.Hynu Oyru<qull npoMexcyrK[ slraKonocrorHcrB4 MoHororHocrr. Hara6o*ta, ,u rmr4MeHbruee 3HarreH[e$yrr,quu. flepuo4uvecxrae $ylxquuvrHavmerrrunfi nepuo4. genrre 
",.r.ror. Qyru<uuz. @y*n<qrs <ueJliu qacrb r{}rcJIiD) u <lpo6rm"q qacrb rrr,IcJril).

Tpm'ououerpruecKr.re SyrNunu qrrcJroBoro apryMeHra / : cos .x ,y : sin x , y: tg x , ! :ctg x .Cno ftc rna n rpaS m u rpmo Ho M e rprq ec KrD( Sy rN unf .-
o6parune rpIIroHoMerpI'FIecKI'Ie Qyrucrlkt4 rE( rnaBHbre 3HaqeHr4r, csoficrBa u rpaQmr.r.Tpn'ornnaerpldllecK'Ie ypaBHeHI'It. o.qHoporrbre rprroHoMerpruecKve ypaBHeHrrrr. perueru.rc upocrcfuuuxTpmoHoMerpI4IecKIt( HepaBeHcrB' llpocreftul4e cllcreMbI TpuroHoMerpr,rlrecKr,D( ypannenuft.crenern c neftcrsmeJlbHblM nonurut"naM, cBoftcrBa crefleHr.r. llpocreftrue rroKa3areJrbHbre ypaBHeHr,rf,I'I HepaBeH.rea. flora3areJrbHuur Oyrm{L'j ee ceoricrsa ra rpa@lu<. qr.no u ,6y*u^ !: e, .Jlorapu.bna, csoficrsa norapusrrra. lec.aruunnrft ; ;r;;r*r*,fi.uorapz$na. flpeo6pa3oBaHpre

:::Xt"Xtff;t;ffiHt:t*"uufi' 
rloiapugunvecrcue ypaBHeHrur r.r HepaBeHcrea. Jrorapu{^,ruvecxar Qyrucuzx n

CreueHHa'f, 0yrucqw Pr ee cnoficrsanrpa0n<.I,Ippaqnouarnr{bre ypaBHeuzr.llepnz.rlrrenpeAcraBneHILI o MHoxecrBe KoMrlneKcHblx tIuceJI. giicmeta c KoMnJteKcHbt.Mtt vttcJta.M,. Ko.unnerccuo



conpnJrceHHbte qltcra. Modynu u ap?yMeHm qucJrle. TpuzououempuqecKafl dnp*a KoMnleKcHozo vucra.
Peuteuue ypaeueuuti 6 KoMnneKcHbtx ttucnox.
MeroA I{IrrepBaJIoB Ant pelueHrrrl HepaBeHcrB. llpeo6pa:oBaHuf, rpaSn<on Synrcrryrfi: cABr{r, yr{HoxeHr4e Fm
III{cJIo, orptDKeHlle orHocI'ITeJIbHo KoopAl{raturx ocefi. fpaSuvecrrre MeroAbr peureHr4s ypanHeHlati u
HepaBeHcrB. Peurerue ypanueruft LI HepaBeHcrB, coAepxarr{ux nepeMeHrryro troA 3rrulKoM Molyns.
Cucreuu IIoKa3areJIbIIbIX, Jlofapu$ltnvecrlx n uppaqnoHarrbubrx ypanueHufi. Cncreuu non****r",
ao rapu$vr uue c Kr.x tr rlppaurlo HaJrb Hbrx HepaBe Hc rB.
BsanuHo o6palue Sytxuprra. fpa0mcu B3aI4MHo o6parurx $yrrt<rlzfi. YpanHenux, crrcreMbr ypannernrfi c

ftrpaMeTpoM.
@op'uyna Euuo-ua Hunmoua' Peutenue ltpaaueuuil cmeneHtl nbttue 2 cnet4uanauotx eudos. Teope.va

Buemo, meopeMa kzy. Ilpueodu"uurc u nenpueoduJwde MtaeovreHbt. Ocuoauan meopeMa anee1pat.
C u u ue mp u qe c Kue M Ho zo q r e Hd. IJe n o uu cn e H Hbt e u ?,1 e rD 3 Ha q Hbt e M H o a o q Je H bt .

fuoQaumo^u wa'HeHun. IJenuue dpo6u. Teopena etep.ua o cy.MMe xeadpamoe.
cyuuur u paDat, uemodu cy-\'tMupo6oLiln u nplaHant cxoduuocmu.
Te op e.u ut o npu b nt crce uuu deu c m a u m e, b nbr x uu c e.n pm ! uo H cr rb H bt M,.
Muocx:e cmea ua xo opdu nomuoil nno c Ko c mlt.

Hepaeeucmeo Koutu-EyHnKoGCKoeo, HepaleHcmeo ileuceurr, HepoBeHcmea o cpeduux.

- 
flousflae nperena QyKIIzu B ToqKe. Irctunmue npedena Qyurctluu a decioue,tHocmu. Accuunmgmut

zpaQuxa Qyurc\uu' Cpaoueuue 1ecxouevuo -Matrbrx u 1ecrcouertuo 6onaura. HenpepuBHocrb Qynrcqurz.Csoucmao Henpepdnrbtx eyuryuu. Teopeaa Beuepurmpacca.
An00eperur'pyeMocrb Syru<unu. flpou:rsoAHafl 6yr*q"" B roqKe. Kacarernnas x rpa$nny oyrxrunu.feovrerpuvecruni u $u:zuecrufi cvrtcr [por.BBoAHo it.-iTpu"veueHue npou3eoduoit a Qwsurce.llporcuo4mreone M e rrrap Hbrx Sy ru< qufi . flpae m a au$$e pe uqrrpo 

"ur^.Bropar [porrBoAnu, ee reoMerpuqecrm7 
" 6rtl^aa*ld cuucl.

To.rKr sKcrpeMyMa (rr,rar<cmayMa uMvrHvmyui;. tr{ccreAoBaHr4e 3neMeHrapHrx Qym<qufi ua roqrpr3KcrpeMyM4 uan6ormuree uHarilvreHblllee 3mqeHrle 6 ngvsrr{Kro lpor,BBoAHo n nocmporru, ,popr*ou
Qyuxtlttir c noMot4bto npouswdrmtx. IrpuweueHue npoussodnott npu peweHuu sada,r.
llepnoo6paaru'a' Heonpegeler*rsrfi I'IHrerpaJr. llepnoo6pasHbre oneMeHrapnrx Qymqrai. llnoqaqr
KpIIBoJII'IHeffnoft rpaneurul' (Dopuyna Huororn-Jlefi6Hr,rua. oupe4ererurrft 

""."rp-. But,tucneuue nrcryadeiinrocKltx buzyp u o1ueuoe men 6pau4eHun c noMoulbn uHmeepana. Memodut peweln $yurct4uoranauumypaaueuuil u HeponeHcms..
Bepoarnocrb [r crarrrcrn*a, JrorHKa, Teopfiq rpadon u rcoprbuuampn,Ka

flonroperuae' I4cnor*soBilHl,e ta6twu'IAIrarpaMM.uur npeAcraB JteHvrfl.AaHHbrx. peurerue 3aAaq r,urIpI{MeHeHrIe onI4careJIbHbIX xapaKTepI'IcrHK rI[cJloBhrx na6opon: cpeAHID(, rmz6onrurero I,r HaI,IMeHbrrrero3llalleHlftrI' pa3Maxa, AkrcileWrry. I4 craqqaprHoro orKJIo Herprs,. BrFII,IcreHze r{acror u nepormocrefico6rtryrfi' Brnucneuue Bepogr'ocrefi s orDITax c paBHoBo3Mo)KHbrMr,r gneMeFrrapr{blMrr r4cxoAaMlr.I'Icnormsosauue xou6rumropl'IKI4. BH.IucreHr4e BeposrHocrefi uesaBr4cln\Ibrx co6rrrufi. I4cnomsoBaHr4e
$oprrayrnr croxeHl4tr BepotrHocrefr, Auarpanau 3inrepa, AepeBa BeposrHocreil Qopuyrnr Eeprryrurz.

B e po n m n o cm H o e npo c mp a H c m6 o . i * 
", 

o r r, *i oprr. rr' e ep o n *, o c *e ti.
Ycronrm'{ BepotrHocrb' llpanuno yMHoxeHr,rf, Beposrr{ocrefi. <Dopuyna nomrofi BeporrHocrr4. <DopiuynaEaieca.

lucxperrue cny'IafiIDte BeJII'FIuHbI I4pacnpeAeJreHuf,. cosN,recrrcre pacnpeAe rrerus..pacnpe4ererurecyMMhI rI npoLBBeAeHIrs He3aBI'IclIMbx cnyvafurrx BeJIIIqLIH. MareN{aryFrar*o, o*,u aHve vt A,rc.,epcLtflcnyuafiuofi Be'FIIIHbI' MareNaaru'{ecKoe oxzraHrle pr Aucnepcus.cyMMbr crryvafir5,x BeJr}FrrrH.
Erurapna'r cnyrafiua-a BeJII4tIlIHa, pacnpeAenemae Eeprryaru.r. feouerpvqecKoe pacnpeAeneHr{e.EnnouzarnHoe pacnpereneHl'Ie u ero cnoficre a. funepzeli"*prrrr*oe pacnpede,,reHue u ezo ceoucmeo.Herpepunmre cnyrafinue BeTFIIII{br. lhoruocm BeporrTrocrr,r. @yoqru" pacnpeAeneHr4s.

PanHouepuoe pacnpeAeJleHl'Ie. Irorcasame.ubHoe pacnpedeieuue Lt e?o napoJttempbt. pacnpedercuue llyaccouau e?o npuMeHeHve.
Hopuarnuoe pacnpeAeJleHl'e. @y*Nurr" Jlannaca. flapauerpu HopMarrbHoro pacnper eJre'rlrs,.llp nep'crq'uafirux BenlFIpIH, rIoAlII'IHeHHbIX HopMaJrbHoMy 3axoHy (.rorpa-nocrb rcMeperurft, pocr velonexa).IJe u mpanu nan np ed e nu H a n me ope M o.
Hepaeeucmeo Lle1btweu' Teopeua vefiutweaa u meopewa *epuynnu. 3ctrutu 6o1lru.tux ttu@n.Bw6opouruil uemod us','tepeHut urpot*ro"*"ii. Pona ,o*o* 6onau.tux .tuce, 6 HayKe, npupode u o6u4ecmee.Konaplaqur ABlx cJryqafirnx nermquu. rlonsrne o roes$nrr4eHre noppr*uru. Coe'recrffirernorroAeupu AByx cflyqafirrx nerIIa'Iun. Bafiopouuaru *orPpur4u"Hm Koppenn4uu. Jruuer]Harpezpeccun.



CmamucmuqecKaa zunonp3a. CmarmtcmuKq Kpumepuflu ee ypoleHb 3HaquMocmu. Ilpoeeprca npocmeuumx
?unom3. 3n'tnupuuecKue pacnpedeneuun u ux c6n3b c meopemutvcKuMu pacnpedeneHuflMu. Pauaoean
Koppeflnrpf. Ilocmpoerrue coomBemcmsuit. Ir[utexmuaubrc u crupyreKmulHbre coomremcmaun. Euenluu.
fiucrpemrnn HenpepuqHocmb. Ilpum,lun flttptgcne. Kodupomuue. foouuuar 3anucb. Ocuoauue noHnrmn
meopuu zpaQoe. fepeeua. ,[aouuuoe deperc. Censuocmu. Ko.unoreumbt clflsHocrnu. Ilymu ru epa(rc.
3ilnepoeu u lauunumoHolbt nyrml.

feouerpnn. flonroperuae. Pemeruae 3aAarr c rrcrroJrb3oBaHr4eM csoficrB $n-yp Ha [nocKocru. peureruze

3araq IIa AoKa3arenbcrBo I,I uoc'rpoeHue Korrrprrpr depon. llpmraeHeHue npocrcftuIo< Jrorr,FrecKr,D( rrpaBrryr.
Peruerue 3aAarl c I4crIoJIb3oBzlHI4eM TeopeM o rpeyrorbHr.rKax, coonrourerufi B flprMoyroJrbr{brx
TpeyfoJIbHI4Kax, $axron, cBt3€tHItbIX c rlerblpexyfoJrbHl,IKaMu. Peurerrre 3alaq c ucnoJrb3oBitHr,reM Qaxron,
cBt3aHHbx c oKpPKHocrtMlL Peurerure 3aAaq Ha anMepeHl4t rm ruIocKocTIA Bbrtl4cJleHl,rr InI,rH u ruloulaAefi.
Pewerwe sadaq c noMoulbro seKmopor u rcoopdurnm.

HarrsAmq crepeoMerprzx. llprcrr,ra, rapaJrneJrerrprneA, rnpaMr.rrE TerpagAp.
Ocnoslble rrorulTl'If, reoMerpl{u B rlpocrpaHcrse. AKcuoMbr crepeoMerpr4rr Lr cJreAcrBvrfl, vts HvN,.

ITounmue od aKcuoMamuqecKoM uemode. Teopeaa Meuenan dnn iempasdpa. llocrpoerue ce.rerufi
MHororpaHI{IlKoB MeToAoB cneAon. I]errpanrHoe qpoeKTrIpoBaHLIe. flocrpoeru,rc ceqerufi MHororpaHHuKoB
MeroAoM rpoexwfi.

Cxpeuruarouluecq [ptMble B rlpocrpaHcree. Vror MexAy Hrnvrv. Memodu uaxocrcdeuun paccmctnuuii
.u e trcdy cnpeupnawr4LLMu cn npflMbt:4u.

Teoperr'Er o napturneJlbHocrla nptMbIX 14 IlJlocKocreft n npocrpaHcrBe. flapaurernHoe [poeKTlrpoBaHge rt
mo6paxeuue $la-yp. feouempuvecKue Mecmo moqeK 6 npocmpoHcmne.

llepnengmynxpHocrb nprrraoft rI IurocKocrr4. OproroHamHoe [poeKTr,rpoBaHr,re. HaxroHuue u
rlpoeKrll{lt Teoperrra o rp€x ueprer{AllKyJrrpax. Budur mempaedpoe. Opmoqeimpuvecxuu mempasdp,
xaprcacuuru mempaedp, pcl1HozpaHuwii mempaedp. Ifpn.ntoyeonuuutu mempaedp. Met)uauar u 6uueduauur
me mpae dp a. fio cmpau e a Hu e tne mpao dp a do no poilte nenu ned a .

Paccrosrul r'rexAY $lu-yparrlra B rlpocrpaHcrBe. O6ur,rfi nepnerlAr4KyJrrp AByx cKperqrrBarou[xct
IIprMhrx.

Yrrmt B npocrpaHcrBe. llepnerqncyJUlpHble nJrocKocrrr. Ifnouqadu opmoeouanuuotl npoeKt4uu.
Irepneudurcynnpuoe cetteHue npusMbt. Tpdxepauuutti u MHo?.ozpauuoui yerbt. Ceoilcmea nnocKux yeno6
'MHoeoepqHHo?o y?rn. Ceoilcmsa mocKux u deyapauuatx y?Jtoc mpdxepauuo?o y?/n. Teopetuat KocuHyco7 u
cuHycoe dm mpilxepaHHoeo yzna.

B{aH MHororpaHHrIKoB' flpanrutrrnre MHoforpaHHr.rKr4. Pasat)pmxzt MHo?o?paHHuKa. Kpamvailutue nymu
Ha nogepxHocmu -MHozo?poHffitKa. Teopeua 'Jilnepa. faoucmeeuHocmb npanunbHbtx.uHo?o?paHHLtKo6,

flpu:ua' flaparuteleru'IneA. cnoficrsa rapaJaenenr4rrera. flparuoyrornr+rfr rapaJrJreJre[lrrreA.
Haxlourue npr[]Mbr.

flntp*nua. BuAu nHpaMI4A. Sleuenmt npanunruofi nr4paMnAbr. flnpavrr,qu c paBHoHaruroueurnrvz
p€6parr'ru u rpaHflMpl' ID( ocHoBIIbIe csoficrsa. Bra4rr rerpasapon. oproqerrpl.Frecxrdz TerpasAp, rapxacrufi
T€TpasAp' paBHorpaHHblfi rerpa:4p. flprrraoyrolrmrft Terpa3Ap. MeAuaru u 6lnaeAuaubr rerpagApa.

Tela nparrleHuf,: {IIJII'II{4p, Korryc, ruap, c$epa. Ce.{eru,lr rllnuqApa, Korryca, mapa. Illaponofi cerMerrr,
uaponoft clofi, ruaponofi cexrop.

llnorq4qn rroBepxHocrefi uuororpaHHr4KoB.
Yce'I€mlat nupaMnI,a u ycev€rurrfi xonyc. Kacarcrnuue [prMbre n flnocKocm. Bnucanrrre u

o rtrIc a Hrrbre c sepH. Kac aloulue c r c$eprr. Ko vr6 pnraqzr,r ren B paule Hprf, .

3leuenru cSepuvecrcofi reouerprul. KoHlr.recxue ceq-erouq.. Parn€prra qrrJrrrrrApa r,r Korryca. llnorqalr
rloBepxHocrl'I {Erlurqpa I'I KoHyca. flnoutaAr c0epu. flnoIqaAr cQepu.recxoro no.sca. b6reu ruapoBoro cnor.flouryrc o6r€naa. O6r€n'ru MHororpaHHIrKoB. O6r€vru ren Bparrle ttts. Arccuouut o6tdua. Ba6od (npuynut
o1uduoe npflrvtoyzonbHozo nqpaurcrenuneda. Ifpttauar u nrtpauttdar. 4)opuynot dnn umotrcderwn o7teua
mempaedpa' Teopeuut rt6 omuoutetilttx o1uriuoe. Ilpunotrceaun uHme?pana K nbtttltcreuun o6uduoa u
nosepxHocmeu men 9pau9Hut. Kovr6rurarus MHororpaHHraKoB rr reJr Bparqeuru. floAo 6ue s [poc.rpaHcrBe.
Onrorueuue o6r€uon I4IrrIoIrI4Aefi nouepxnocrefi noAo6nrx Sn'yp. llpeo6paloBaHr{e no4o6un, roMorervr.
Peruerue 3aAaq rm rulocKocr?I c lrcnoJlb3oBaHr,reM crepeoMerpruecKr.x MeroAoB. flnwxeuvx B [pocrpaHcrBe:rmpallenrrblfi nepeHoc' cldMMerplas orHoclfieJlbHo rrlocKocrr4 rleHrpaJrbHa-rl cr4MMerprry, rroBopor
orHocureJrbHo npruofi.

Belcroprt u KoopAltHartr. Berropbl I4 KoopA:ll,mr';.. cyvrua BeKTopoB, yMHo)KeHr.re BeKTopa Ha qr.rcno.
Vrol uexAy BeKropaMn. Cxalxpnoe lporuBeAeruae. VpanHeHr4e flrrocKocrr.r. ooprrayna paccrotHgs r'rer(Ay
ToqKaMu' Ypanneune cSepH. <Dopvryla paccrosHuf, or ror{Kr,r Ao rurocKocrz. Cnoco6rr saAarilr upanaofr



ypaBHeHnf,Mu. Peurerue 3aAaq u AoKa3areJlbcrBo reopeM c noMorrlhro BerffopoB r.r MeroAoM KoopAr,rrrar.
?ne u e umut ee oM e mpuu A4 a cc.

l0 rcracc (204 uaca)
Ilonroperue Kypca alrebprr ocuonnofi rrrKoJrbr (4vaca)

flefi crnureJ'rbHbre qlrcJ'ra ( 12 uacon)
flossnae Aeficrsrre[bHofo qucna. Muoxecrsa qnceJr. CnoficrBa 4eficrrrrernHbx rluceJr. Meroa

MareMarr+lecxofi ur{AyKullu' lloouepelnrrfi Ia o4uonpeuerurufi nn6op HecKoJrbKrx gJreMerrroB rB KoHetrHoro
MHoxecrBa. (Dopuyrm qpIcJIa nepecrtllroBoK, coqeraHuil pasruerqerui. Peurerue xou6rumropHbx 3aAatr.
[oxaratermcrBo tILIcJIoBbD( HepaBeHcrs. HepaneHcrBo o cpeAHeM apuQvreu,ruecKoM r{ cpeAHeM
reoMerprlecKoM AByx ql4cer. ,{emaraocm IIeJIbrx tllrcer. ,{enerule c ocrarKoM. Cpannenue no MoAyffo m-
3 ala.ru c qenoqucneHHblM tr He anBe crHbrMrr.

PaqnonanbHrre ypaBHenrq H HepaBeHcrna (lg vacon)
Paulonarmnue BblpilxeHur. Mnoro'IJIeHhI or oAHofi [epeMeHrroft. Mnoroqnerrhr orAByx nepeMeHrrbx.(Dopuyrml corparqermoro yMHoxe HrM r,Irt craprxrx creneHeft. Muoro.rrertr or HecKorrbKrx fiepeMerrHhrx.

Cm'ruerpzvecKue MHoroqJIeHbI. Ooplayna 6znona Hrrcrorn, cyMMbr r4 pa3Hocrr{ creneHeft. CsoficrBa
6nrouualrurx rosSSuqrIeHToB' Tpeyrornrnm flacra-ru flem,nrrocm MHororrJreHon. .{erreruae MHoroqJreHoB cocrarKoM' Amopm'a EeKnI'IAa. Teoperraa Eery. Cxerraa fopuepa. Kopern MHororrJreHa. tlucro xopHefi
MHoroqrera. PauuosarmHble KopHI{ MHoroLIJIeHa c rlenbrMr.r x-oaSSuuueHraMr4. peurerue rleJrbx
arne6pauvecKlD( ypaBHeuvfi. PaquoFmrbHble ypaBHeHr{rr. Cucreuu paq{oHrurbHbrx ypanHeuuff. ocuosurrerpueuu pe[IeHILI cI'IcreM ypanueuufi. Meror uI{TepBaJIoB pelxeHvfl HepaBeHcrB. PaquoHaJcHbre HepaBeHcrBa.
Hecrpo rne HepaBe HcrBa.

Kopenr crerreHrr n (12 vacon)
llorurue Symqnz u ee rpaSma. <Dyru<uus y: xn. florurlre Kopru crerreHn n. KopHu q€urofi u

He'I€THofi creneneft. Apusnaeravecrrd KopeHb. CsoficrBa xopnefi crerreHr.r n. Oygqur y : W, x I 0QYsxqug y = W.
Crenenr rroJroxrrrqrrbnoro quglta (13 vacon)

flonxrue creIIeH'c paqnoHaJlbHbIM tloKa3areJreM. ceoftcrsa aranl* c pau,roHaJBH',' rroKiBareneM.llorurue [peAeJIa uocneAoBareJlbHocrl4. cyqecreosaHr,re npeAena MoHoroFtrIo orpanuuemloI
[ocneAoBareJlbHocrl4' flwrua oKpyxHocrll u ruoulaAb Kpyra KaK npeAenbr nocneAoBarenbHocrr,r. cnoftcrsanpeAenoB' Teopeuu o qpeAenax locneAoBareJl'Hocrlr. llepexoa K lpeAeJrrry B HepaBeHcrsax. EecroHerrHoy6uraloula's reoMerpl{tlecKa,I rporpeccvs.u ed cyvrua. vprcno e. flonrrue creneHr4 c r.pparlr4oraJrbHbrMrroKa3areJreu. floxa:areJrbHiur $ymuur.

rro'nryrc rorapzgrr.ra quclra. ocHosHoe "".#il1lfitffiJtJ#:llo. r*'yoarnr*,i norapuQ*. csoftcrBalorapn0uon' llepexog K HoBoMy ocHoBaHIIIo. lecru,r.unre rorapusrrau. JIorapnSMFrecKiur Syrfiqr,u.Crenenrm-s 0yrxqu".
lrpocreftrure rloKa3arqrbHbre u .rrorapnQMrrqecxfie ypaBueH[q u HepaBeHcrna (l I .racon)flpocrefoilue noKa3areJlbrcle ypaBHeuur. llpocreirurue rorapusMlulrecKrae ypaB6e1ufl. ypanueuur,

cBoATIII[ecr x rpocrefturna saMeHofi He]BBecrTIoro. llpocrefu'ue-uoxa:arenbHbre HepaBeHcrBa.llpocrefnuuelorapz0n'rzuecKl'Ie HepaBeHcrBa. HepaneHcrBa, cBoAruluecr K npocrefuurara saMeHofr HeLBBecrrrofo.
(^-Inyc u KocrrHyc yrla (7 .racon)

florurze yrna' PautaHHiul Mepa yrna. onieo.** l*ry.a v Kocr'y ca yrna.ocHoeuHe $oprrayrm 4nrsina u cosa. Oopvrynbr nprrBeAeruzr. Aprc urryc.Apxxocnryl. (Dopvrynu AJUr apKKocr.rgyca H apKcr461yca.
TanreHc rr KoraHreHc y.rra 1O uacon)onpeAenemrc TameHca I4 KOTaI{reHcayrna. OcHosrcre Qopuynsr gnxtgauctga.Aprram.eHc uapKKo rarre uc . @opuynrr AJUr ap KTarrr eHc a n apKKora rrre Hc a.

Kocrurvc pa3Hocr14 14 Kocl4yc .r"'?"lTll""ffiffif;*i:J1",--rrbHbrx yrnoB. cu'yc cyMMhr 'cwryc pa3Hocrl4 AB)x yrnoB' cyulra I4 pa3Hocrb canycoB 14 Kocr.rHycon. @oprrayrnr A,rq Asofusx urIoJIoBlIHHhx y.'IoB' llporcseleHl4e cI,HycoB I,r Kocrr'ycor. @oprr,ry nd Ans,Tar,.eHcoB. BupaxeuueTpr{ro Ho M e rplue c x,* synx uufi q epe 3 TaHre Hc rro JroBr4HHO f O apfyM e rrra.

r'* o Ho,re*^*,#il#HrtHffi HlHffiffiTT **r;:: i: ;tR \us y : tg x u y :ctg x.

Tpn roH onr erpr{qecnne ypaBH eH nq tl HepaBeHcrBa (l 2 .racon)



llpocrefouue rpuroHoMerpruecKr4e ypaBHeHr4f,. VpanHeuru, cBoAflrrluecr K rrpocreinuma gaMeHofi
HeI'BBecrTIoro. flpuueueHLIe ocHoBIIbIX TpmoHoMerprlecKtx Qopruyl AJUr perueHr,rs ypanuenu[.Olnopo,qrue
ypaBHeHuu. llpocreilllue HepaBeHcrBa rnfl ctrryca 14 Kocr4rryca. flpocreitlue uepaneHcrBa Anr rartreHca r{
KoraHreHca. HepaneHcrBa' cBoAtIrII4ect K npocrefotmra gauernfi HelgBecrHoao. b"eAer-e BcrloMofareJlbHoro
yua. 3auerm Her.BBecrHoro t : sinx * cosx.

3;renrenru crarrrcrr.rKrr u reopfiH BepoqrHocru (guacon)
TaorM'IHoe u rpaQuuecKoe rIpeAcraBJIeHI{e AaHHbrx. t{r.rcrosHe xapaKTepucrnKr,r prAoB AaHHbrx. florurue

reopulr BepotrHocrl'I. 3lenaemapHble I4 cJIolKHbIe co6urzs. Bepoxruocrr co6mlrs. CeoficrBa ueporruocrefi
co6umfi. Cyr'rrraa co6nrrd. llpornne4erue co6uryd. flpomouoJroxHbre co6urnr. floruryrc o
He3aBI4cIIMocryt co6rrryrfi. Beporruocrb I,I crarr,rcrlrqecKarr qiprora rmcryfiJrcHr6co6rrufr.

Heroropue cBeAeHrrfl rr3 ruran[Merpun (12 .racon)
Vmu lI orpe3Ku, cBt3tlHlrble c oKpyxHocrrro. PerueHpre rpeyroJrbHr4KoB. Teopeurr Meueras n VesH.

3rulrlc, ruuep6om u napa6ola
Axcuoprrr crepeoMerprr[ r llx cJreAcrBnn (3 vaca)

OcuosrHe llolfiTl4fl crepeoMerpura (rouxa, npxMiu, uocKocrr). florurue o6 arcuoMaryr.recKoM cuocooe
nocrpoeHHt reoMerpul{. Axcptolru crepeoMerprur. HexoropHe cneAcrBrrfi ra a6cr,roM.

Ilapaln enlHocrb rrpqM brx r.r ruro cKocrefi (l 6 .r aco n)
flepecexarolu'rcct u[apaJUIeJIbHbIe nprMbre B rrpocrpaHcrne.llaparurerbHocrb rpex nprMhx.

flapalnermHocrb npar'roft I4 ruIocKocrr4 nprBHaK z csofiirsa. C*p"rq*ur9lr1rrccr nprMbre. yrrmr c
cormnpaBJIeHHbIMI{ cropolraMl{. Yrol t?Nay nptMhIMLI B rlpocrpaHcrae. flaparneJrbrrbre rurocKocr}r. Ilpu:uax
napannerrbHocrr4 rBlD( rmocxocrefi. Cnoftcrsa flaparureJrbHbrx rurocKocrefi. flapa-rnreJrbHoe npoeKTrrpoBaH]re.
oproronarnHoe I'I qeHrparlbHoe npoeKTlrpoBaHr4e. llnorqalr oprorolriurbuofi rpoexq'r,r MHoroyroJlbHlma.I4:o6paxerurc npocrpaHcrBeHHblx O^yp. Terpzugp n rrapartJrenenrrneA. Ceqery, MHororpaHHuKoB.
flo c rpoe ru,re c e qe ru,rfi .

lepneuguKyJrnpHocrb npflMbrx H rrJrocKocreft (17 vacon)

- 
llepneq4uKyJUlpHble rlptMble B npocrpaucrue. llpr,nnar nep[erl4LtKyJrrpHocrr.r npairaofto' mocKocr]r.flepuerun<y*p u HaKJIoHHiuI. PacCrost*e or rorrKt4 Ao ,,floc*oc.r,n, or rpruofi Ao nnocKocr4 MexAyrapaJIneJIbHbIMU IIJIOcKocrIMI4 MexAy cKpelqrrBarorrlktMtrcr qprMbrMrd. ]boparu o rpex nepner{Ar{Kylrf,paxYrol uexAy nprrraofi u lulocKocrb.A"y.pu"rrrfi yror, rusefirrtfi yron AByrpaHHoro yrna. flpu:rmrnepneHrl4Kyn'upHocrl{AByx rulocKocreir, ceoficrBa' Mnororparurble yfnhr. [p""oy.o*nu[ rmparurenen'neA.

MHororpaHHrrKrr (14 vacon)
llossrrae MHo ro rpaHnn<a (neprumm, pe 6pa, .p un,,ro.o.p*Hlt< a). p a: nepma. Brr rryxr ueMHororptlrlHlutl't' Teopen'ra Siorepa. llprarrrla. llpxnrar 14 rraKnoHlnu rrprlsMa. flpanramuax npraMa. trrpavuga.Tpeyrormuax nupaMll4a' llpanurmrmr rutparvrura. vceqerilrar rrr4paMwaflorurue crrMMerprur B npocTpaHcrBe.flpanruruue MHorofpaHHrIKI{. crnar'rerplrx lfy6e, B rrapaJrnenenr4rreAe, B npr.BMe prnupaMu*e.

IlonropeHne (13 vacon)
I I rcnacc (204 .raca)

<Dynrcuull n nx rpaQnrul (9 vacon)
@yHxquu' cloxrn's 0yrxq'fi. 3lerraernapHrre $ymqlrr. o6nuat onpe.4eneH'f, rE ooracrr 3rraqeHrrrrSyrxquz' orpauuverurocrr $ylxqnu' r{ernocrr, r.".rio.ru, neprroAr.rrrHocrb 6yrffrlr,rfr. flponaexcyrr<raBo3pacra'zt 

' 
y'u'anux, 3lraKonocrotHcrBa n rrynh0y*Num.r. Monoron'o.t dyor," u. Itrccne*oBaHr{e

F|ffffiJ":ltffi ffi,ffi;i"Qmon 
sneMeHrapHhlMlr Merorarrau. rpaQuKn 6yril(quir, cn.rranmrx c MoryneM.

f ro'sneupeAerasv*y,.Tj;ffi *dff#x;;#,1,.#t1H'#[:HJh.Aenbrrro'sme

6iltrffi5Til'f#ryfuiH:B*le 
reopeMbl o HerlpephlBHbrx ov*q,.*. nr'p.p","nocrb 3reMeHrapHbx

- 
rlossnae o6parnofi gvrNqun. 

"..^rr"oJ#;ffi[ $itr# $#*,. rpr{roHoMerpu,recKr{e Qyr,*qzu.llprureprr uc ro*s o saril'rr o 6parusr x rp Lno Ho M e rpuq e c KrD( Qy m< qufi .

- 
rlorurue rporBBoAHofi. MexaHr.recxn',ruffi:#H#lffi;:)^"oAHo* rrporneorHa, cyMMbr.flpourno4na't pa:uocru'TlenpepblBHocrr 

$yru<qua ,*.rru^ [ponrBoAHyro. rlponrnorHrur npor*BeAeHprrr.flporcrogrmr sacrHoro flporcno4rnre sneMerrrapmrx $yrxqzfi. flpora:noa"* cnoxaror Qyrurquu.IIpo ruao4uax o6parnoi Qymcuuu.
ffpnneneure rporr3Boauofi (l 6 .racon)



Maxcnayru LI MIIHLIMyM Symquu. To.{KH sKcrpeMyMa. YparueHr.re KacareJrbnofi. llpu6lr,DKeHHbre
BbrqucJIeHIIfl. Teoperr,ru o cpeAHeM. BospacraHue u y6rrnauue Qyrl{Uufi. flponnoArue BbrcrrrD( rroprAKoB.
Burryxlocrr u Borlryrocrr rpa$uxa $yrxqzz. 3rcrpelrynr $yurqulr c enr.rHcrBeuuofi xpvruuecKofi roqrofi.
34Aa.ru rm MaKcrrMyM r.r Mr,rHr.rMyvr Acnanrorsr. lpo6no-rnanefiHaq Syoura".

Ilepnoo6pa3Haq r.r uHTerpaJr (13 uacon)
flossryrc nepnoo6pasuofi.llpanlura BbFrr.rcJreHrr nepnoo6parmx. llepnoo6parnue sneMerilaprffx

Symquft. llnoutaat KpI4BonLIHeftHofi rpanequu. flonsrze o6onpe4eJrerrHoM r4rrrerpane. Oopvryra Hrrororra-
JIeit6 wtw. C so ft c rB a o npe A e Jp Hnbrx r,r Hre rpaJro B .

Pannocnarnocrb ypanneuufi n HepaBeucrn (4 vaca)
P asHo c wrrrtre upe o 6 paa o B ilHr{r yp an ue nufi r.r He paBe Hc rB.

YpanHenuq - creAcrnua (8 uaca)
flousrze ypaBHeHl{fl-cneAcrBurl. Peruerule uppa{uoHiurbrrhrx ypasHeHzfi. BoseeAeHr,re ypaBHeH1ar B qergyro

crerlelIb. floreqnpoBaHl,Ie yparneruafi. lpyrue npeo6pasoraH[e, npuBoArrrlfie K ypaBHeHr,to-cneAcrBn]o.
flpnraeHeuue HecKoJIbKLx npeo6pa:onaaufi, nprIBoArrrIID( K ypaBHeHr,ilo-cneAcrBr4ro.

PanHocn.nrnocrb ypaBnernrft u HepaBeHcrB crrcreMaM (13 uacon)
Ocnonnue noHf,Tl'If,. PacuaAarouluect ypaBHeuns. Peurerlae ypanueuufi c noMorrlbro cr4creM. YpanHerun

ea{a f(o(x)) : (0(x)). Peurerue HepaBeHcrB c roMorrlbro cprcrerr,r. Hepanencrn aBrMa f(o(x)}(B(x))
PanHocunrHocrb ypanHenuft Ha MHo)r(ecrnax (7 .racon)

OcHogIDIe llorulTlrt. Bo:negeruae ypaBHeHrrr B HarypaJrbHy[o crerreHb. llorequpo Barrne u
lorapu$urapoBaHl4e ypanueuufi. YuHoxeuue ypaBHeHrr rn Synrcuruo. ,{pyrve npeo6paroBaHr.Dr ypanueunft.
flpm'reuenue HecKoJIbKID( npeo6patosauuir. Vparneruu c AorroJtrrrrreJrbrrbrMrr ycrroBn1Mu.

P annocnnrxocrb HepaBeucrB Ha MHorraec rnax (7 .raco n)
ocHoeHHe rloHqrut. BoseeAe]il{e HepaBeHcrB B Harypanbnyro crerreHb.llorerqupoBaHr,re n

lorapzQuupoBaHl'Ie HepaBeHcrB. Vltsoxesre HepaBeHcrBa Hur $y*ffrlloo. lpyrne npeo6patooarun
HepaBeHcrB. llpmaeuerule HecKoJIbKlD( rpeo6pa:oaawfit.HepaBeHcrBa c AonoJrHr4TenbHbrMr.r ycnoBlrf,Mr.r.
Hecrpo rue HepaBeHcrBa.

Meror rpoMe)KJnKoB Afls ypanneHufi n HepaBeHcrn (5 uaca)
Ypanuenux I'I HepaBeHcrBa c MoAynena. MercA runep"anon AJUr Henpepbrrmx'Qyrnr4,rft.

llcnomsonanne csoficrn Qynnqrlr rrpr pemeHrrs ypanuennfi rr HepaBegcrn (5.racon)
Zcnormsonanze o6nacreft cyqecraoBaul4f, Oyourft. I4cnorugosaupre He orpr,rrlareJrbnocrr.r qyro.quft.

lllcnoflbgosaHl'Ie ofpaH]IqeHHocrl{ Qy*u<uu". I'Icnormsosarme csoftcrB cr{Hyca r,r Kocr4uyca. LIcuo6soBaHrreqllcnoBblx HepaBeHcrB. I'lcllormsoBaHlle npoIBBoAHofiAns peureHuf, ypaBHe uuituHepaBeHcrB.
cucrelrrr ypanHenufr c HecKoJrbKrrMH He[3BecrHbrMlr (g .racon)

PasHoclilluocrb cl{creM. Cucreua - cJleAcrBr{e. Merol 3iMeHbr HercBecrr{brx. Hecrarl4aprHbre MeroAbr
perrreHrrf, ypanHe Hufi r.r HepaBeHcrB.

Koun;rerccHbre qrtslIa (8 vaca)
A'ru'e6pauuecKajl Qopr"ra KoMrneKcHo-ro vrlcJra. conp.rxeurnre KoMrrrreKcHbre qucra. feouerpuvecKau

I'IHTepnperaIIIIt KoMlrleKcHoro qI{cJIa' Tpn'oHoue'rpruecKat $oprura KoMrureKcHoro qrrcJra. BosBeAe[Me eIlarypaJElrylo crerleHb (Soprrayla Myanpa). Kopnu rB KoMrureKcHbrx rrr4cer z Lx csoficrna. Kopun
MHoroqneHos' OcHosHat reopeMa alre6prt. floxararenrrma $oprr,ra KoMrrrreKcHbrx r{ucer.

Iln.nuugp, KoHyc n ruap (16 uacon)
florurue {ruIuqqpq qruIuruplrtlecxofi no".p*r,oc-. lhoutall noBepxHocrrr rlrdrurgps. ocesrre cerreHr.r,uceqet&ts napaJlJlenbHble ocHoBaHIrIo. llonsrne Korryca, KoHIFIecKofi uonepxnocrz. llnorq4Ab noBepxHocrr4Korryca' ocesrre ceqeHlrfl v ceqeurr napaJuleJrbrrbre ocHoBaunro. Yce.rerucift xorryc. cQepa r4 ruap, ,x

ceqeHplfi' Ypanuenue cQeprr. Bsan{Hoe pacnonoxeurze csepu u rr,tocKocrz. KacarenrHzur rrJrocKoc* x c6epe.cOepa BIII'IcaHlIiuI B MHororpaHHLIK. cSepa, onncaHHru oKoJro MHorofpaHruxa. Druunc, rznep6ora,rmpa6ola KaK ceqeHur Kouyca.

florurue o6reua. oorena ry6a, rmpar'"r.?ff;#t#flS#lnt3np^Mbr. oorerra rr4rruwpaB'sr.rcnenraeo6reMos ren c rIoMoIrIbIo onpeAeJleHHoro LrHrerpiua. o6relr nauonnofi [pr,EMbr, nupaMr,rAbr, KoHyca.oruorueuue o6teMos noAo6rrx rcl o6teu uapa. llnoqarr cQeprr o6rerra uapoBoro cerMerrra, urapoBorocJIOr, uapoBoro ceKTOpa

Bercropnr B rrpocrpaucrne (6 .racon)
llonsrre BeKropa' Ygoy^ BeKropa. Paeencreo ,"*tofo". KorunreapHbre BeKropu. croNeHue pr

BhIr{I'ITaHI'Ie BeKTopoB. YnaHoNerme BeKTopa rm r{vcno. Kol.truranapnue nexropH. pasroxe*a 
"anropu 

noTpe M HeKoMlrrarmprrbrM BeKTOpaM.



MeroA KoopArrHar B rrpocrpaHcrBe. [nnxrcuun. (15 vacon)
flexapronu KoopAI4[IarbI B fipocrpaHcroe. Koop.ur4rrarbr BeKTopa. Csssr rr,rerqy KoopAurmraMr{ BeKTopoB r{

KoOpAI'IHaT:MI,I ToqeK. llpocrefulue 3aAatru B KoopAr{rmrax. Yrol rvre}rfly BerTopaMr,r. Crcalrpuoe
npol,fiBeAeHlle BeKTopoB. Brrqucrerrte yrnoB MeXAy nprMbrMr.r u turocKocrsruu YpanneHue rurocKocrra.
Pacctosrue orroqKI,IAo rIJIocKocrI,I.IlerrparnHaJr cr.rMMerpug. Ocesar craMMerprrr.3epxarmua.r cr.rMMerpr,u.
llapannerm nu fi ne pe uo c . flpe o 6 pzuoBaHr.re noAo 6 us.

IlonropeHue (25 vacon)

3. TervraruqecKoe nJra HHpoBaHlre

l0 rclacc
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Oc Hoe Hbre B lrrbr AerreJl b Hocrn o6y varorrl Hxct
( na ypo n ue y HuB epc anbHblx y ue6Hurx aeficrm ui,i)

Ocnosrcre
HanpaBJIeHr.rt

BOCNUTATEJIbHO

ft Ae.qrearHocrH
I I oo mopeHue KJ)p ca anzedp u ocaoa uo it
taKonbt
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,4e itc me umen b Hbr e q ucna t2 Brtnolrurl Bbtrt ucJle Hrrt c
AeftcrsKreruHbrM I,r q ncrau u (rov rnte u
npu6l uxe Husre), npeo6 pa3oB brBarb
qr{croBbre BbrpaxeHilt. 3sart u npuMertrtrb
o6os FIage Frlu oc HoB Hbtx froaM HoxecrB
M HoxecrBa AeIcrs 11re11s Hbtx r{uce Jr,

o6ot uaqe sus q ucJroBbtx npoMexyrKoB.
llplnvreunrr MeroA uarelrarnqecxofi
I4H4 YK UI4I4 AJUI AOKA3ATEJIbCTBA PABEHCTB,
He paBe HcrB, yrBe pxAe Hr,rft , larnclulux m
HarypaJrb Horo n. Onepr.rponarr Qoplrylauu
AJUI r{Hcra nepecraHoBor, pa:veuleultfi r.t

coqeraunfi .,{oxagunarr qxc rroBbte
He paBe HcrBa [IpuueHrru csoficrna
Aenr4Mocrt4 (cpaBHeHur no nao4ymo rn),
uenoq I,IcJIe HHOCTb He LBBeCTHbTx npr4
perxeHr,rr.r 3alaq

1,3,8,6
llo rur ue Aeficrn rrelr Horo r{ trc JIa 2
MHoxecrsa qr{ceJr. Cs oftcrsa
Aeficremetrb rrbrx qncer

2

MeroA MareMarnqecxoi r,rrla yx unn
flepecraHonrn

1

Pa:ueueslu I
CoqeraHuq I
AoKa3aTenbcTBo r{ Hc JIOBbIX HepaBe HCTB I

f
JI

a
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a

I
K
o
p
H

,{elmaocrr ueJIbIX t{ uceJr I
CpauHe Hlre rro MoAyJrro

3aAaqlr c ueroq ncre HHbrM r.t

HE IIIBECTHLIM I,I

Pa4uouonunue ypasHeHun u
Hepa6eHCm6fl

t8 ,{oxasurarr $oprrlyny 6urnua Hbrororn t4

ocHoBHbre xov6uHaropHbre cocrrHo[re Huf, ra
6nnov Harb Hbte ro:SSurlr.re rrsr.
flo,r-ugosarucr rpeyfonbHnxou flacxa M Anl
pelxeHI.II 3aAar{ o 6usou na.nrstrx
xorQQnrlr.re rnax. Oue umarb ql,tc,qo xopue fi
ue Jroro alre6pa t,t.lecKoro ypaB He HHr.
HaxoA rrr KparHocrb xopue I M Hof oqJre Ha.

Paqnornlr mre su paxe Hlat 8,62
QopMynbr Oxnoua Hrrcroua, cylltMbr lr
pa3HocrI.r ctenesefr

2

Paqr4oHarb Hbre ypaB He Hn r 2
Cucreuu pa quoHaJrL Hrrx ypan He nr,rfi 2
yry4 HmepBanoB peueHrxt HepaBeHcrB 3
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Paqnorarn l+re HepaBe HcrBa 3 Yuerr .u.eJlrrb MHoror{re H Ha M Horoqne H

(yrorxorvr Hrr{ ro cxeMe fopHepa).
l4cnoru:ogarb AereHue M HofotrfleHoB c
ocrarKoM AJtt BbrAereHlu uenofi qacrn
ame6pau'recxofi apo6u npr4 peueHr.rn 3aAaq.
Yuem peuarb paur4oHanbHble ypaBHeHr,rr u
l,lx c rrcreMbr. flprue rutr pa3rr4r{ Hbre

nplr€v rr pe rue Hrls rlenbrx alre6panecxn<
ypanHeunfi: noa6op uerrbrx xopHefi;
pa3noxeHHe Ha MHoxnreln (sxlrcuar Meroa
ue onpe4el€ HHurx xo:Q(lnuue rnon);
noHuxe Hfie cTene Hu y paB He Hr4r ;
noncraHoBKa (:aveHa He meecr uoro).
Haxon lrrr r{ r4c roBbre npoMexyrKr.t,
coAepxa ulue K opHr.r arre6pa nuecxnx
ypan ue Hufi . Peurarr paqr4olanb Hbre

He paBeHcrBa MeroAoM llHrepBanoB. Peruarr
cI4CTeMbr HepaBeHcTB

Hecrporne HepaBeHcrBa a
J

Cucreu u pa u[oHanb Hbtx He paBe HcrB

Kornpolrrmr pa6cna Nl I
<P aquouarn Hbre y paB He Hr,rt

HepaBeHcTBa)

I 1,4'8.
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Koperuu cmeneuu n I2 {D oprr,r yn up onarb o rrpel e Jre s ns Qy nx unr.r, e €

npaQuxa. @opuylupoBarb r,r yl{erb
AoKa3brBarb csoficrsa $y l'xgnu y = xn.
<Doprr,t ylnpoBarb ofipeAene Hr,n KopHt
creneHH n. apuSrrleruuecxoro Kopr{t
creneHl n. fupvynupoBarb csoficrea
xopHefi u rpr.rMeHrrb tlx npr4

npeo6pa:onaHilr,r q ncroBbrx u 6yxne HHux
aupaxeunft . Bunolrurt npeo6pa:oeauur
nppa qroHant urrx ru paxe tnfi.
Oopr"r yn nposarr caoficrsa

Ilossrue QyHxrrun n ee rpaQuxa I 2,8,6'
Oyrmqur y=<" 2
florurue KopHr creneHu n

Kopnra qeruofi fi He.{erHoil creneHefi 2
Ap r.rQrrlernvecrlrfi Kope Hb 2
UBotcrBa xopuef creneHH n 2
Oysxqrzs y=r/x, x)0 I

Kompolrna.r pa6crra Nl2 <Kopem
CTCIIEHI4 N)
LmeneHb norowumerbHozo ttucito fR Oopv yl npoBarb onpeAeJre HHr crene Hr.t

c paqnoHaJrb HbrM noKa3aTerreM.
@oprvr ynr,rposars csoilcrBa crerre HH c
paqnoHanbHbrM rroKa3aTeJreM r,r [pr4MeHrTb
ux ilpu npeo6pa:oaaHnr,r qncJroBbrx a
6yxne unrrx nu paxe Hufi. (Dopuyaupoaarr
onpeAene HI4r cTene Hu c l.{ppau}IoHaJIbHbrM
[oKa3areJreM u e€ ceoficrsa.
Ooprr,r yl r.rp oBarb onpeAeJre Hr,re n perena
nocneAo BaTerb HocT H, np r,rBoA r4Tb rrp r.rM epbr
[ocreAoBaTeltuocre fi, r.rMenrrlt,tx npeAeJr H

He I4MenUlD( npeAena, BbtqucIItTb
HecJroxHbte npeAeJI br, perxaTb 3a!,Asr4,
cBr3aHHbre c becxoHeq no y6srraroue ft
feoM erpr4q ecxo fi nporpecc ue fi.
@oprr,t yluposars c soficrBa noKa3arenr uofi
Qynxquu, crponrb ee rpa$ux. flo rpaQury
noKa3arenb HoI 0yuxuuu onncrrsarr ee
c eolcrga. llpur o4 rrt npr4Mep6r
rroKa3areJrb Hofi SyHx qlru (:a4a uuoi c
rroMou6ro rpa Qurca rlnu Soprrayrur),
o6raAarc tllefi saAaHHbrrvr n ce oficrsaM H.

Vnrerr noJrb3oBarbcx reoperrlofi o npeAene
rtlougroHuoil orpaHlue Huofi
IlocIeAoBarerb Hocr 

'I

Crene rn c paunorals HbtM nora3arereM I 2,4,8.
Croftcrsa crene Hr,t c paqnortaJrbHbrM
TIOXA3ATEJIEM

2

Ilossr ue npeAeJra noc JreAoBareJrb Hocr r,r 2
Csoficrsa [peAeJ]oB 2
Eecxoue,rso y6rr sarcuas
reoMerpr4qecKar npofpecc ufl

I

tlnclo e
florur ue crerre Hr,r c llppa uuonaJrb HbtM

NOKA3ATEJIEM

lloxamrernras QyHxutfi 2
Kornporu Har paOora Nr :lGuG'
noIoxI{TeJIb HOf O rl I{c Jra)

I

JIozapuQilbt 6 (D opM y,'r r4 p oB ar b o n peAe J.re Hr,re n orap n Qu a,
3Haru ceoilcrra lorapnSu oa. loxa:rraarr
ceoficrsa lorapu$vor H npr4MeHrrb

llousrue lorapuifva 2 1,4,5,8.
Csoficrna lorapusuou a

J



Jlora p uSu r,r.recxaa Qy Hx qlu I csoficrsa npu npeo6pa3oBaHnil qucJroBbrx r.r

6yxne nHux arrpaxe Hni. B unolnnrr
npeo6 paroaaHHr crerre HHbtx 14

lorapr.rQrra r.rvecK rD( B btpa xe snfi . [Io npa Qmcy
norapr.r$na uu ecxo [ $y rn< ur4r4 o rrnc brBarr ee
csoftcrsa. flpunoA mr npr{Mepbr
roraplrQr"r uvecxux QyHxquil (:a4auurx c
noMorqbro rpa$nca lrlu $oprr,rylrr),
o6naqarcqm 3aAaHHbrM r.t caoilcrsaN,r u.
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If oxae am en b Hbre u n ozap uQ uuq e c Kue
ypasHeHut u HepageHcm6a

II Peularr npocrefi urne noKa3areJrb Hbre r,r

lorapnSu uvecK r,re ypaB He Hr4r r,r

HepaBeHcTBa, a TaKXe ypaBHeH[rr Lt

He paBe HcrBa, cBoAr uluecr x npocreilu.rutu

flpocre firur.re rroKa3areJrb Hbte ypaB He H r4t I 1,4,5,8.
flpocre ilrune loraputpn nvecxue
ypaBHeHr,tt

I

y paBHe Hrrr, cBoAr uluecr x npocreft uturrl
saN{eHoil He}BBecrHofo

2

flpocre firu ne rroKa3areJrb Hbre

HepaBeHcTBa
2

flpocre firuue lorapuQu uvecxue
HepaBeHcTBa

2

Hepareucrna, cBoArtr1uecr K

npocre firurur :aueHofi He r,r3BecrHoro
2

Kornponruar pa6ora Nl4
<floxa:arerb Hbre lt lorapuQrrl lrvecxue
ypaBHeHr.fi tr HepaBe HCrBa)

I
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Cuuyc u xocunyc yzna 7

I
qopM ynr.{poBarb onpe,{erre HHe yrJra,
rrc rroJrb3oBarb fpaAyc rryrc n pa,V],(,lFljH:yrc

Mepbt yrfla. llepeaoarnr rpaAycrry]o Mepy
yrna B paAuaHHylo r.r o6paruo.
OoprnrynnpoBarb onpeAe nelr.a chHyca A

Kocr4Hyca yrla. 3uarr ocHoBHbre Qoprrlynrr
Arq sin a 14 cos a x npuMelurb r,x. nplr
npeo6 pa:ora Hur.t rpuroHoMerprrrecKrrx
nrrpaxe xnfi . @opuylnpoBarb onpeAere Htfl
apKcuHyca u apr(KocnHyca qHcJra,3HaTb u
rrpl,rMeHrrb $oprrlylsr Ailfl. apKcwHyca n
apKr(oc trHyca

florurue yua
2,4,5,6.ya4r4aHHafl Mepa yfna

OnpeAenesue qlsyca u Kocrllryca yrna I
OcHosrcre $opuylru am cvHyca vI

KOCHHVCA
2

Apxcuuyc
I

Aprxocnuyc
1

Ioru^?eHc u KomoHzeHc vzno 6 qropM yI trpoBaTb orrpeAeJre Hr,fi TaHfe Hca
r,r KOTaHreHca yrna. 3narr ocHosnrre
Qoprr,rynrr p,nfltga vctga x npr,rMeHf,rL rrx
npu npeo6pa3 oBa Hr4r,r r puro HoM erp HrrecK rlx
nupaxe uufi . (Dopuylzpoaarr
onpeAene Hr.rr apKTa Hfe Hca r,r apKKOTa lne Hca

Onpe4eaeurae raure nca lt KofaHfe Hca

JITIA
I 2,4,5,6.

OcHosrrrre Qoprnrynrr atr rartreHca 14

K0raHreHca
2

AprrarreHc I
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ApxrorameHc I qrrclra,3Harb fi npHMerurrb Qoprr,rynsr 4m
aprcaHfe Hca H apKKc[aHfe HcaKornpolrrta pa6ora Nl5<CuHyc r.r

KOCI4HyC, TaHIeHC U KOTaHTeHC yfna)
(D opuynot cJt o Jtce H un t1 3Harr Qopv ynbr Koc r4Hyca pa3Hocrr{

(cyurvru) ABlx yrnoB, Qopnrymr 4na
AOnOnHnTeJrbHbrx yfJroB, c r,rHyca cwMbr
(pa:uocrn) AByx yfJroB, cyMMbt 14

pa3Hocrr.t ct{rrycoB H Kocr,rHycoB, Qopvyrnr
,urq AaoilHux 14 noJloBr4HHbrx yfJroB,
npor{3BeAeHr4r ct4Hyc oB r,r Koc r4r{ycoB,

Qoprt,tynu .qnr raHre Hc oB.
Bunolsgrr npeo6pa:onauur
TpufoHoMerpr{qecKr4x mr paxe ulrl nplr
noMorrlrr Qoptuyn.

Kocnuyc pa3Hocrr,r tr Kocr{Hyc cwMbr
AByx yrJroB

2 2,4,5,6

AopM yJrbr AJrr AononHnre nb Hbrx yfnoB 1

Cuuyc cyrvrMbr vt crrryc pa3Hocr[ AByx
yInoB

2

Cyurua 14 pa3Hocrb ctrHycoB 14 Koct4HycoB 2
@opiraylu Arr ABofHbrx u rroJroBr4HHbtx

YfJIOB
2

flpourne4exr,rc c rlHycoB r,r Koc r4HycoB I
<Dopuylu Anq raHreHcoB I
Tp uz on oue mp uqe c Kue Qy nx4u u
.l UCJI 08 OZ O A p 2y rrte H mA

9 3uarr onpeAeJreHnr oc HoB Hbr x
rpr,rroHoM erpHq ecKr4x Qy sxquf , ux
ceoilcrea, yMerb crpomb nx rpaQuxr,r. flo
rpaQnxau rpHroHoMerpuqecKnx QyHxunfi
onucbtBarb lx ceoilcrsa.

(Dyrxuuq y: sinu 2 2,4,5,6.
(DyHxqnr y= cosc 2
OyHxuHr yngo z
@yrmqu.r y=tgc 2
Komporu Ha.fi pa6ora Ne6 < <Dopr',rynir
cJroxe Hrdt. TplrrouoiuerpmecK r,re

SyrmLuu)

I

I p ueoH orwe mp uqe c Kue -v p fl B He Hun
HepoSeHcmsfl

I2
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flpocre ftlne r pmoHoMerplrqecKr.re

JIlaBHeHr.rt
2 Pe urarr npocre fi ur ue rpr4roHoM erpr4qecK lre

ypaBHeHnA, HepaBeHCTBa, a TaKXe
ypaBHeHr4r u HepaBeHcTBa, CBOATUII,IeCS K
npocre fi u nrr.r npu rroMorqn 3aMeHbr
He rsBecT HO|O, peuarb oA HopoA Hbte
ypaBHe Hr.tr. Ilpmle Hrru Bce KryqeHHbre
ceolcrsa u cnoco6tr peueHut
rpr4fo HoM erpr{q ecK r.rx y paa ue H nfi r,r

He paBe HCTB rrpt{ pe ure Hr.ru npr4Knal Hbrx
3aAa.r. Peurarr rpr4roHoMerpnqecxHe
ypaBHeHnr,
HepaBeHcTBa npn noMouln BBeAeHr4t

2,4,5,6.

YparHeuur, csolq ruuecr x npocief urul,t
:aneuoI Hen3BecrHofo

2

flpnreueHue ocHoBHbrx
rpr.rfo HoM erp Hq ec K r.tx Qopr,lyn anq
perxeHr,u ypanueuufi

2

(JAuopoA rue ypaB He Hrrrr I
flpocreftuue HepaBeHcrBa Anfl clrlyca Ll

KOCI,IHVCA

llpocreftlr,re HepaBeHcrBa Am raHfe Hca
r{ KoTattreHca



Hepaaeucrra, cBoAr ulnecr K

fiurru :aueuofi He ugnecrnoro
BCnOMOraTenb Horo y rJra, 3aMeHbI

HEI,|3BECTHOIO

I = sin.x + cos xBseAeIrHe Bc rroM ofareJrb Horo vfJ]a
Kornpolrrmr pa6ora J\e7
<TpuroHou erpur{ec Kue ypaB He HLxl

HepaBe HcTBa

pllBoA rrb rrpr.rMepbr c nyvafi uux Benr{q uH
(r{ncno ycnexoB B cepvu ucrmraHnfi, q trcJro
rronbrToK npu ymAbrBaHr{H, pa3Mepbr
Bbr r4rpbr rxa (np n6 tr I n) B 3aB r,rc rrM ocr r,r cn

ornr r,re BeporrHocr tr co6 sn ns
Csoftcrna aepoarnocref
Vacmoms. Vcnoe im oeponmHocmb
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Orsocrrelr Har qacrcna co6rnufi I cryuafiHux obcrosrellcrn nr. n.).
HaxoAmr MareMaruqecKoe oxrutaHI{e u
a l-rc ne pc uro c,ryu aft Ho fi Be Jr r,rrr HHbt B cryr{ ae

KoHeq Hofo q ucna lrcxoA os. VcraHasJruBarb
He3aB uc l{M ocrr clyl afiuux Be JI ]rq r.rH.

,{enarr o6oc HosaHHbre npeAnoJroxe Hr4r o
He3aB r4c r4Mocr u cnyuafi uux BeJrr4q r4H Ha

OC HOBA HI4I,I CTATUCTI4qCCKI4X NAHHbIX

Vcros Haq Beporr Hocrb. He:asuc r4M rre
co6srrm

I

Hmozoooe nosmopeHue 7

BCef0 136
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E
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14

fl,

Hexomopore cnedeHun a3
nnaHurtempuu

12

Yrru u orpe3Kr4, cBr3arrHbre c
oKpyxHocTbro

4 @oprrlylrapoBarb u AoKa3brBarb reopevu o6
y[ne MexAy xacareftsofi u xopAoI, o6
c[pe3Kax nepeceKarounxcr xopA, o
r(BaApare KacarenbHor ; Bbr B on Lnb Qoprr,rynu
anr Bbrrl trcJteHtut yrJloB Me)r(Ay aByMt
ne pec e Karcrqwl vcfl xopAaM r{, rrlelKA} AByM|'.
cexyxlr,rM r4, npone4€HHtru n us oA Hoft Toq K r.r;

Qopuynraporarb 14 AoKa3brBarl yrBepxAe Hr.{,
o csoftcrsax n nptBHaKax Bnr.rcaHHofo !r
onr4caHHofo uerrrp€xyroJrb HHKoB ; pe rxarb
3ailaltu c uc noJlb3oBa HHeM l8yqe HHbtx
TeopeM u doouvl

8,6.

P eurerurc Tpe yf o JrbHr4Ko B 4 BrtsoA mr Qoprraynrr, Bbrpaxalo une
M eArraHy ra 6 uccerrpucy r peyronb Hrlr(a
qepe3 erc cTopoHbl, a TaKXe pa3Jrr,rrlH6re

Qoprvryrul nn oulaA u rpe yf onb Hr{Ka;

Qopuyn uporarb fi AoKa3brBarb yrBep)r(Ae Ht,tt
o6 oxpyxuocru vt npr.uoit 3iurepa; peruarb
3aAaq 14. |4c noi'lb3 vt BbtBen e HHr-te dronvv nrr

8,6

Teopenau Meuera.q u r{eerr 2 <Dopv ynupoBarb h AoKa3brBarb reopeMbr
MeHenar u t{eeur }t hcnoJ'rb3oBarb HX frptl
peueHnr.t 3aAaq.

8,6

3rrr,r[c, runep6 ola, napa6ola 2 QopM yn npoBaTb o rrpeAelre Hlur 3 JlJrr{nca, 8,6



Kpr4Bbre Ha pr.rcyHKe

fr4nepooJrbr r{ rnpaoollbr, BbIBoArrb HX

KaHOHr4qeCKr.re ypaBHeHr4t n rBobpaxaTb 3Ttl

Ilpe4naer crtpeoMerplm. Oc Ho sr6re
notulTrrfl I{ aKc LIoMbI CTepeoMeTpI,Irr

flepevucrrrb ocHoBHbte Qltryprr n

npocrpaHcrBe
(rovxa, npfl,Mafl , nloc xocrr),
Qopuynnporarb rptr
aKcr4oMbr o6 ilx s:ar4rlrHoM pacrronoxeHnlt ]r
r4nn rocTp upo BaTb 3Tr4 aKC r,roM br IIp r,rM e paM fl
x3 oKpyxaloulefi o6crauonxn

flepnue cJreAcrBrrrr rrt TeopeM @oprrr y,rupoBaTb r,r AoKa3brBaTb TeopeMy o
nJrocKocru, npoxoAsueil qepe3 nprMylo r,r He

Jlexaqyrc ua ueil Tor{Ky, tr reopeMy o
rrJroc Kocrr4, npoxoAr ule fi qepe3 ABe

mb npn tbtx u

flapallermHocrb lrprMbrx, fiprMoft r{ Ooprvr yn npoBarb o npeAere Hr{e
napannenb Hbrx [prMbrx B npocTpaHcTBe,

Qopruynr.rpoearb u AoKa3brBarb reopeMbr o
napaJrnenbHbrx nprMbrx; o6trcrurr, xaxne
BO3MOXHbt clyr{a14 B3anM HOI.O

pacnonoxeHr.u npruoft tr rrJrocKocrn B

npocTpaHcTBe, |.l npr4BoAnTb
unJr rocrpr{pyrolljtr{e npr4M epbr r1B

oK py xarc ue il o6craHoe x n; Soprr,ryn upoBarb
olpeAene Hue napanreJrbusrx nprlrofi u
nJroc Kocr 14, $opvylupoBarb r,r AoKa3brBarb
yrBepxAeHr,n o napannenbHocru nprvoh u
nJrocKocrr4 (croficrna u npra:rnx); perxarb
3a4aqn Ha BbIq I4C JIe HUe n LDKa3ATeJIbCTBO,
cBc3aHHbre co B3aUM HbrM pacnonoxeHr,reM
nprMbrx H nnocKocTefi

rpocrpaHcrBe. Yrol MeXAy AByM.rr
rrprM6rM14

Bgapruuoe pac[onoxeHr,re [prMbrx B

B3aUM HOfO
pacllonoxeHr4fl ilByx nprMbrx B

npocTpaHcTBe,

il rlp r.rB oA l.rrb unnrocrp r.tpyrc uIrc np r4M e pbr ;

Qopvyn raponarb o [peAene Hr,rc

cKperuuBaro utrxcr nprMbr x, Qopv yl llponars
H AOKa3btBaTb TeOpeMy, Bbrpaxaroqylo
rrpr43 HaK CKpe UHBalo uluxcr npf, M bt x,
H TeopeMy o nnocKocrH, npoxoAru1efi uepea
OAHY

LI3 CKpeunBarcquxcr nprMbrx r4

napalleltuofi
Apyfof npruofi; o6rlcrurr, KaKr.re rBa Jryqa
Ha3btBaloTc.q coHa npaBJre HHbrM r,t,

soprr,rylnporaft
fi AOKa3btBaTb reopeMy o6 yuax c
coHanpaBneH-

HbrM H cropoHav n; o6trc Fllrb, rrro
Ha3btBaeTct

yfnoM ve)My nepeceKarcrql1tvt ucfl nprM brMr,r
14 yrJroM vrerKAy cKpeur4Balour.rM trct
nprMbtM 14;

peuaTb 3a\aqu Ha Bbrq?rcJreHr,re r4

AOKA3ATEJIbCTBO,

cBt3aHHbte co B3anM HbtM pacnoJloxe HI4eM
.[Byx [prMbtx u yrroM Mex(ny Hr4M14

O6ucurrl, KaKr4e Bo3MoxHbr cryqar



Korrponruax pa6ora J\! I

flaparlenrHocrb nnoc rocre fi Oopu yn upoBarb onpeAeJre Hr,re

na paJr renb Hbr x nnoc Kocre I, Qoprrl yn rap oBar b
r{AoKa3brBaTb yrBepx4eHr.{r o [Ipr.t3HaKe u
c golcrsax napa Jrnenb HLrx rurocxocrefi ,

LIC noJrb3 OBaTb 3T r.r )TBe pxqe HUA ttpu
peueHx14 3aaaq

I{ rapaJulenerII4neA clurrb, xaxar Qnrypa Ha3btBaerct
TeTpa?ApoM n KaKar flaparrJrene IIfi neAoM,
noKa3blBaTb Ha r{egrexax I,I MOAeJI'X XX

3JreMeHrbt, rco6paxarr aru Qnryprr ua
pr4cyHxax, ilffrlocTpr,rpoBaTb c lrx noMotrlbro
pa3n Hq Hbre cilyqav B3a r4M HOf O

pacnonoxeHuq flprMbrx H nrocxocrefi e
npocrpaHcrBe; QopuynupoBarb r4

AOKa3blBaTb yTBepxAe Hxt
o csoffcreax napaJrneJre nr4neAa; o6rgcrurr,
qTo

rm3brBaeTcr ceqeHr4eM TeTpagApa,
rra paJrneJre nHneAa, peruaTb 3aAaqr,r Ha

frocrpoeHr4e ceqesnff rerpa3Apa n
IIapanneJre nurreAa Ha qeyrexe.

Korrrponrnar pa6ora JS2
(llaparre JBHo c rb nno c xo c re ft>

'eprcuduxynap Hocmb npnMux u

flepue q4ur<ynrpHocrb npauo fi Oopv y,'r upoBarb onpeAene Hr4e

nepne H4r4KyJtrpHbtx
nprMbrx B rrpocrpaHcrre; SopuynnpoBarb u
aoKa3brBarb neM My o ne pne H4 r{Kynr pHocTu
AByx flapanneJrbHbrx rrprMbrx r rpertefi
nprnaof ; Sopuynnponarb orrpeAeJre Hue
nprvofi, rcpneH4hr(yrnpnofi K nJrocKocrn, I,r

np r4B oA ltr b Hn JrrocTp r.rpyrc ulr{e np r4M e pbr Lxt

oK pyxarc ue i oocraHos xu; SoprraynupoBarb
fl aoKa3btBarb reopeMbr (nprr,,ryrc u
o6paruyro) o cBr3lr Mexqy
rrapaJIJIeJrbHocTblo nprMbrx n lD(
ne prre H4 r.tKyJUr pHocTbro K nJrocKocT 14

reopeMy, Bbr paxarcu-vlo nplB rIaK
ne prle H4 Hr(ynr pHocru nprvoil r4 rrlocKocrr,r,
14 TeopeMy o cyuecTBoBaHHU
H eA HHcrBe HHocr t4 rrprMoE, npoxoAr ure il
qepe3

AaHHyro roqKy fi nepfleHArlr(ympuofi r
aausoil
nnocKocT14; peuaTb 3aaa9.v Ha BbIqr4cJreHr,re
u AoKa3aTeIbcTBO, CBr3aHHbre c
ne pne H4 r4KyJrr pHocrbro nprv oft r.r

[Jloc KocT 14.

flepuerun< y rfrp u HaKJroHHbre. yror
MexAy rrprMofi r.r nJrocKocrblo

O6rlcrurr, r{To raxoe neprreHqr4Kyntp r4

HAKJIOHHA' K IIIIOCKOCT14, IITO HA3bIBAETC'
npoe rque il niaxloHuofi , r{To Ha3brBaerct
paccTotHr,reM : cr ToqKr,I

,4O nIIOCKOCTII, Mex4y napaJlneI[b HbIM r4

nJroc KocTrM 4 MeXAy napaJrneJrb H6rM r.l

nprvoE H nJrocKocrbto, MeXAy
cKpeur,t Baro ul uM uc t ltpr M btM r.t;

QopMyrxpoBarb li AoKa3brBarb reopeMy o
rpex
rcpnerUffiyrrpax v np?ttvterurrb e€ npu



3aAaq; o6rlcHrrt, r{To raKoe ogroroHarrbHat
[poeKrIHr ror{KH (QnryprD Ha nJlocKocrb, h
aoKa3brBarb, qro npoeKur.€fi nprrvroil Ha

nJ'rocKocrb, He nepnerulnKyJtrpHyro x oroil
npruo[, tBJlterct
nptMat; o6tlctutt, trro Ha3brBaercr yrJroM
MeXAy
nprvoft tr nJrocKocrbro H KaKr,tM csoficrsot\f
ou o6laAaer; o6rrcrurr, qro raKoe
ueHrpanbHar npoeKurr roqKr,r (Snrypu) na
nIIocKocTb.

lnyrpanrnrfi yrol.
flepne q4uryJurpHoc rb ruroc Kocre ft

O6rrcrnrr, xa xar (lrarypa Ha3brBaerct

AByf paHHbrM yrnoM u KaK oH rfiMeprercr;
AoKa3brBarb, rtro Bce luuelusre yr,ru
ABynpaHHofo yfra paBHbr Apyr Apyfy;
o6rlcmrt, qro raKoe yron Mexq'Ay

nepeceKarouwM Lrcfl fiJrocKocTrM rz H B XaKr.IX
npeAeJrax oH tBMer{rrercr; SoprynupoBarb
onpeAene HHe B3a r4M HO nepfle r{4 r4Kynr pHbrx
nroc xocreft, Qopuynuponarb H AoKa3brBarb
reopeMy o rlprc HaKe rre prre H4 ]rxynrpHocTr,r
AByx nJrocKocre fi; o6r.ac rurr, xaxofi
rra paJrneJre nHrreA Ha3brBaeTct
nprM oyroJrb Hulvr, $opnayJr r,rpoBarb r.t

AoKa3brBarb yrBepxAeHr.rr o ero cnoftcraax;
o6rlcHrrr, xaxar Qnrypa Ha3brBaerct
M Hororpa HHrrv (n vacruocr u, r p€xrpa uusllu)
yrnoM fi KaK Ha3btBatoTct efo 3IIeMeHTbt,
raroft r,a Hororpauuui yron Ha3brBaerct
Bbr ny Kn brM ; Soprra yl r,rpoBarb !r AoKa3brBarb
yrBepxAeHr{e o roM, qro xax4ufi nnocxnfi
yrol rpexrpaHHofo yfra MeHblue cwMb]
ABYX APYII4X TIJIOCKI4X YIIIOB, I.{ TEOPEMY O

cyMMe rurocKrrx yfnoB BbrrryKnofo
MHOfOfpaHHofo yfna; perxaTb 3aAaqr,r Ha
BbrqucJre Hr.re 14 AoKa3aTenbcTBo C

I4C nOIb3oBaHr4eM

reopeM o fiepneH4HKynrpHocrr4 lprMbrx r.r

nlocxocreE, a raKxe 3aAaqr{ Ha nocrpoeHr,re
ceqesufi [prM oyroJrb Horo napanJrene nnneAa
Ha qegrexe

1,2,6,4,9.

nrorosHfi ypoK no reMe
Ko rrrpornHar pa6 ora l$3
(flepuer{q txyJurpHocrb rrprMbx ri
rurocKocreb)

flouryrc MHo rorpaHruu<a. llpl.rrraa O6rrcrurr, xaxan Slrrypa Ha3brBaerc,
MHOfO[paHHHKOM Lr KaK Ha3btBaroTcr ero
?JIeMe HTbl, xaxofi tr Hof orpaHHI4K Ha3bt Baerc,
Bbr rD/ KJrbtM, npr.tB oA rrb npr{Mepbr
M Hororpa HHuxor; o6rrcruru,
r{To TaKOe reoMeTpuqecKoe Teno;

Sopvyluponarr
ri AoKa3brBarb reopeMy 3finepa 4l.a
BErrD/Knbrx

MHorotpa HHnxor; o6rrculrs, xaroft
MHofonpaHHlrK Ha3blBaercr npullrofi lt xar
Ha3ltsarcrcr e€
3IeMeHfbl, KaKat nprcMa Ha3btBaeTcrl
nDruoil.
uaxlouuof , npaa ulr Hoil, l.co6 paxarr

1,2,4,6,9.



nplBMbr Ha

pncyHKe; o6brc rrflTb, qTo Ha3bIBaeTct
flnouanbrc
nonHofi (6oxorofi) roBepxHocrn nplBMbr, x
AoKa3brBarb reopeMy o nnoulaAl,t 6oxosoi
rroBepx Hocr r.r npau oI [pK3M br ; BbrBoA r{rb

Qoptuyay nnouaAr oprorouanr uofi
flpoeKrlr{u M Hofoyf oJrbHVKa v AoKa3brBaTb
npocrpaHcrBe HHyro reopeMy II u@ropa;
peuaTb 3a4altn Ha BblqucIleHLte fi
AoKa3arenbcrBo, cBr3aHHue c nprcuofi

fluparvru4a 4 O6trcruru, xarofi M Hof of paHHr,tK

Ha3brBaercr nHpaM rl@oit u KaK Ha3brBarcTct
ee ueuenrsr. r{To Ha3btBaeTcq luoulaAb}o
noluofi (6 oxorofi) rroBepxHocrr{ [r4paM r44br;

o6trcruru, KaKar rrupaMn4a Ha3brBaerct
npaaum Ho[, AoKa3blBarb yrBep4qe HHe o
cBofrcrBax e€ 6oxosrrx p€6ep u 6oxorsrx
rpaueI 14TeopeMy o nJroulaA14 6oxosofi
noBepx Hocr 14 [paB rlJrb Ho ii nwpauwgu ;
o6trcurtu, xaxofi M Hofof pa HHr,rK

Ha3brBaercr yceveuuofi nupavqAofi u xax
Ha36rBarorcr ee 3reMenrbr, AoKa3brBarb
reopeMy o lnouaA14 Ooxosofi noBepxHocrH
npan nru uofr yceu€Hnofi ttnpaM r,tAbr; pe [rarb
3aAaqn Ha Bbtr{}.tcJIeHhe 14 aoKa3aTeIbcTBo.
cBt3aHHbre c nilpaMr4AaMu, a TaKXe 3aIaqI4
Ha nocrpoeHne ceqeHuil nrlpaMl4A Ha
qemexe

1,2,4,6,8.

flpan nnsuue MHo f o f parrHr.rKr,r 5 06rrcHrrr, KaKr{e roqKn Ha3btBarorct
cl4MMeTpnqHbrM lt oT Hoc t{IeIIL Ho Tor{ K tt,
npruoil, nrocKocrtl, r{To raKoe ueHTp, ocb,
rr Jroc Kocrb c r,rM M erp r,rr{ S uryp rr, np r,r BoA nr b
rrpr.Mepbr tDpryp,
oblaAarcu{m< greMe rilaMl,t clrlvtMerpkl4, a
TAK)KE

npuMepbt c t4MMeTpHu B apxmercType,
TexHuKe,

nplpoAe ; o6rlcmrb, xaxoft M Hof of pa HHr,rK

HA3bIBAETC' TIPAB ITJIb fIbIM, AOKA3 bIBATb, qTO

He cyuecrByer [paBr.rnbHof o
M HOI-Onpa HHI4Ka, rpa ruIM r4

r(oropof o rBJrr roTcr npaB AIrb r{bre n-
yronbHUKH

npu n 2 6; o6r.gcn.grb, KaKHe
CyqeCTByIoT BI.IAbI
npaB r,rnb Hbr x M Horof pa HHr.lK oB r.t KaK r,rM r,r

3neMe HTaM14 c r,rMMerpur,r oslr o6laAam

1,2,6,4,9.

l,IrorosHfi ypoK tro reMe I

Kourpormnar pa6ora Jrlb4

<MuororpanHrrKr.D)
I

II mozoe oe n os mop e H u e K! p ca 6
BCen) 68
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Ikracc

Paraen Teuu
BO

qacoB

Kon- Oc Hos r{sre B H,qbr nerreJr b uoc rr.r o6y varoul ffi c t
(Ha ypoaHe yHr,rBepc aJtbHux yve6nux
aeficren[)

UCHOBHbIE

HanpaBIeHr.rt

socru{rareJrrHofi
AetTgJTbHOCTH

fn
aBa

I

(Dysxuuu lr ux rpadurn 9 3uars onpe4eJreHurr ueuernapuol
QyHxquu, orpa Hr,rqe HHofi , ver uofi
(ueu€rHof,), nepuo4 nuecxofi ,

Bo3pacraroute ft (y6srearcue I) Qyru<unu.
!oxa: srnarr csoftcrsa Qynx unil,

3reuerrapuue $yuxqran I 1,J,4r5,6,U.
O6nacrr onpeAeneHlu n o6lacrl
a3MeHeHr.n Synxqr.rn.
OrpaHuve uuocrr dyHxur.rn

I

9etHoctr, Her{erHocrb
tte pnoA urt Hocru qy ur uraf

2 nccJlea oBaTb Qy HK ur4r4 3neMeHTapHbrM 14

cpeAcrBaM r,r. Bu nol rurt npe o6paroaaHur
rpaQuroe 3neMeHrapHux QyHxqr.rfi :

cABur u BA oJrb KoopA llHarutrx oceil,
cxaTr,re r{ pacTrxe HI,te, grpaxe Hr4e

orHoc nreJrbHo oce f, crporlrb rpaQru<r.l

Qymqn[, c oAepxa tqt,tx MoAynu, rpa$nxr,r
cJroxHbrx SyHxur,ri. llo rpaQuxau
Sysrur.rf onr4c brBarb Hx cnoficrsa :

MOH0|'OHHOCTb, HaIIUq ne ToqeK
MaKCHMyMa, M UHtrMyMa, 3HaqeHI4t

MaKCilMyMOB 14 MxHtrM yMOB,

orpaHr,rqe HHoctl, vetuoctt, ueu€THoctb,
ne pHoA lFr HOCTb.

faa
BA

lo
YHK
rwr

llp
oH3
BOA

HbIE

Wr
erp
TUIbI

flpouexyrxr,r B 03 pacraHur,
y6srnanru, 3 HaKonocror HcrBa L4 Hy lll
$ymqura

2

Zccnegonauue Qyrxqnfi u
nocrpoeHr,re nx rpaQuxon
3JreMe HTap HbrM t{ MeToAaM 14

OcHosHrre c noc o6u npeoOpasoea uur
rpaQnxor
I-paQnx u Qy ux ur.rfi , coAe pxa rlnx
MOAynr.l

Ilpege;r Qyrrrcrryru u
HenpepbrBHocTb

5 O6tscusrr u unJrrocrpr{poBarb floHsr ne
lpeAena 0yHxuuu B ror{Ke.
llpnso4mu rpr.Mepbt Syuxuufi, ne
rMerculr4x npeAera B Her(cnopofi roqxe.
3uaru u npr,Metutrr csoficrsa npeAenoB,
He rrpepbr B Hocrs Qy Hr qnn, Bbrq trc Jlrrb
npeAenbr Qynxuufi. A ualrcuponars
rroBeAeHr,rc QyHxrlufi [pnx --+ +G, npu x
--+-G

floruryre npeAena Syrxuuz 1,3,4,5,6,8,
OlHo c ropo HHne [pene rrbr

CsoficrBa npelenoB Symcqr,fr
llo rurue HenpepbrB Hocrr,r

$yrxqun
He npeprnno crb 3ne Me HTapHbx
Oytlcrr4fi
O6parnrre Oynrcullrr 6 3uarr onpeAeneHr{e Qyrmqura, o6parnofi

AaHHoR, yMerb HaxoAtrrb Qopr"ryry
Qyurunu, o6parnoft 4aHHofi , : Hart
onpeAene Hr4r QyHrqnfi , o6 parusx
uerupeu ocHoB HbrM TpuroHoM eTpuqecKr.rM

SyHxqurna, crporrb rpaQnx o6par noI
Syuxqr.ru

florurrae o6parno ft $y rNqur.r I 1,3,4,5,6,9.
BsalMHo o6parrue Syrxrmu I

O6parnrre rp rrf o Ho M e'rprr e c Kne
dytucqr.r4

2

flpnaeprr uc norb3 o BilHrrr
o Oparrrsx rpnro Ho Merprue c KrD(

0fxquft
KorrrpormHar pa6ora Jt I
<@yru<uuro>

llponrno4Han ll Haxon rrr MrHoBe HHyro cKopocrb
u3MeHeHur QyHxqr,rn. Buqnclurr
npnpauleHne Qynrunr.t B ToqKe.

Haxoarrs npeAen grHoueHur 9. 3"uru
onpeAene Hr.re npoBBoAHo n qy riit r.
Brrq flc Jurt 3Haqe Hr4e nponra o4 uofi
SyHxunz B roqKe (no onpeaereunro).
BlleoA rrr H Hc norb3oBarb npaBI4JIa
Bbrr{r4c Jre Hrur npor{3 BoAHofi. HaxoA mr
rrpor43BoAHbre cyMMbr r{ nporcBeAeHVf,
AByx OyHxqHfi; qacrHoro. HaxoAnrr
npor43BoAHbte sneMerilapHbtx SyHrurafi.
HaxoAmr npor,t3BoAHyrc caoxuof
Sy uxquu, o6paruoil Qyuxquu

tloqq. lpoLBBoAHoil 2 1,3,4,5,6,9.
[-Iporcno4rm.a cyMM;r.
[IpoussoAHal pa3Hocrr{

2

He npepuruo crr Qyrrc quir,
aMe roqrD( npo r,I3 BoAHyro.

IuSSepeqmn
lporcno4uar npo rrlBeAe Hur.
lporcsoArmf, qacrHoro

2

Ipo us no4m-r 3ne Me lilap Hbrx

byrxqrafi
I

lpo lrgsolHar c noxHo ft dv rm ulan 2
(orrrpomnax pa6ora Nl2
r|lponrnogna.a>
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Ilpuueuenne upourno4Hofi t6 HaxoArrr roqKu Mr4Hr.rMyMa r.r MaKcI,rMWa

Qyurqnu. HaxoAmr rnn6olruree u
ffirr4MeHb[ree 3HaqeHwr SyHxqnn Ha

srpe3Ke. Haxoarrr yuonoil
xoo$Snuraerr xacarelrsoft x rpaSuxy
SyHrurau B roqKe c :anassoft a6cunccofi
x0. 3annc rrBarb ypaBHeune racarelruofi
x rpaSnxy $yuxul,ru, raAaHHo[ B roqKe.
flpnirlerurr npoH3BoA Hyro Arr
nplr6nux€ uutrx srrq ucre Hr4fi.

HaxoArrr npoMexyrr(H Bo3pacraHr.tr lr
y6uraunr QyHxqnn. !oxa3rrnarr, vro
3aAaHHar Synrur.rr Bo3pacraer (y6unaer)
Ha yKa3aHHoM npoMexlrKe. HaxoArns
Hau6olruree u HanMeHb[tee 3Har{eHr4t

Qyuxqrau. HaxoArrr Bropyrc
rrpor43BoAHyrO tr ycKope HHe npouecca,
onr4cbrBaeMoro npr4 noMor.qn Qoprrlynrr.
HccreAosarr Synxqnro c noMorubro
npor.r3BoAHo[ u crporrr e€ rpaQux.
llprurerurs npor43BoA Hyro ttpn peure Hur.r

reoMerpur{ecKux, $r:lrvecxux Lt Epyrtlx
3anaq

Maxcnuyu tr Mr,rHr,rMyM tbyrNqrnu 2 7,3,4,5,6,7,9.
Ypanueuue racarensuofi 2

flpu6nuxe nHbre Bbrrr ucne HI,u. I

Bospacraune u yOunarnae

0yrutrlrafi

2

flpon:no4uue Bbrcrur.D( uo prnKoB
3xcrperrryu Qyrrcquu c
eAlrrrcTBerrHo fi rpvTllec xofi
ro.{xofi

2

3alaqn Ha MaKcvMyNr r4 Mr.rHLtMvM 2

Acru moru. lpo 6 no -rmue fi lrIe
SyrNquer
flocrpoerue rpa$rrcon Qymuufi c
rrpnMeHeHueru nponno4nofi

2

KorrpomHar pa6ora ]l1!3

dlpnae ne Hrre npo Lrl Bolno b>

IIe pnoo 6 pat Hafl tr rr H Ter paJl l3 | 3Harr tr npuMeHrrb onpereneHne

I nepnoo6pa:Hofi r.r HeonpeAel€HHofo

I urrerpala. Haxo4 lnr ne peoo6pa:urre

I aleuernapurrx $yHxqufi, nepnoo6pa3Hbre

I f(x) + g(x),kf(x) uf(kx + b).

I l4rnerpnporars QyHrquvr npvrroMourrr
3aMeHbr nepeue HHofi, r4HTerpnpoBaHr.{r no
qacrrM. Buqnclsrr tutorua,[b
xpunoluHe fiuoft rparc quu. HaxoA rrt
npn6l tx€ HHbre 3Har{e Hr,tr nnrerpanoB.
Brrslrclqrr nJror.rlaAb xpm olnue fi Hoft
Tpane qlail, uc nolb3yg re ouerpuvecrnft
cMbrcJr onpeAele uuoro fi rrTef paJla,
Bbrqr,rcrurb onpe4el€ urnr fi urrerpal npu
noMorlr4 $o pr',ryrur Hrrcr o rn-JI e fi6 uuw.
3Harr r npuMeHrrb csoficrsa
orpeAel€ uHof o Hmerpara, [pr4Me Hrrrb
onpe4el€ Hubre uHrefpanbr npn pe rrle Hlu4
reoMerp[qecxlrx n SrcnuecKHX 3oAaq.
Peruarr HecroxHbte a uQSepe Hur,n Jrb Hbre
ypaBHe Hr4r, 3a4aqv, npr4BoAtulr4e r(

auSQepe urlua Jlb HbrM y paB He Hr4rM

floHqrae nepnoo6pa:uofi 3 2,3,4,5,6,7.9.
llno uatr xpmorurue fi no fi
Tpa[euurr
Onpe4enerutrfi uurerpan 2

flpu6lllNe uHoe Bbrrrr,rc Jre Hne

onpeAeneHHoro l4rrTerpaJra
(Doprrlyna Hrrcrorm-JI efi6 rulua 3

Cso ficrB a o rlpeAene HHhrx
uHrerparoB

I

flprnae ue uue o upeAene Hrrbrx

UIIT0TpUUIOB B feOMeTpI/HeCKr,D( r{

f,rcrvecxlx 3aAarrax

Korrpormuax pa6ora Nl: 4
<fleproo6pa3n fl u ur{Terpafl)

fn
aBa

2.

Yp
€lB

HC

HVI

fl.
He
paB

eHc

TBA

Cu
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PannoculnHocrb ypanHermfi n
HepaBeHCTB

4 3 uaru onpe4eJteHtre paB Hoc rlnb Hbrx
ypanHeHuI (Hepaaeucrn) n
npeo6 paroaa Htu, npr.lB oArulne Aa HHoe
ypaBHe Hfie (Hepaneucreo) x
paB Hoc r,rJlb HoMy, ycTa HaBJr r,rBaTb

paB Hoc Hlb Hocrb ypaB He unfi ( uepane ncrr)

1,3,4,5,6,7,9.

P asHocr4r6r6le rrpe o6pa3 osawtr
ypague4r.rft

2

P aeHo crarrHbre rpe o 6parona:ur
HepaseHCTB

2

VpanueHufl-clteAcrBHq 8 3 rmr r o npe4 e Jre Hr.re ypaB He H r.tr -c JreI crB Lrr,
npeo6 pa:ona HHrr, npr4B oArrrlue Aa HHoe
ypaB He Hr4e K ypaB He HHIO-C neAcrBr4ro.
Peurarr ypaBHeHl.rr rrpu noMorrn
ne pexoaa K ypaB He Hrto-c neAcTBuro

flousrze ypaB He HLrf, -cJr e AcrBwl I 1,3,4,5,6,',|,9.
BosBeAem.re ypaBHeHrrr B qerrryro
CTCTIEHb

2

llorerqnpoBaHrde
Jro fapHoM r.rq e c Kpx y pan He Huft

2

lpyrne npeo6pa3o Baur4fl ,
nprrBoArrrlr4e K ypaB HeHr{o-
CIEACTBI,IIO



MbI flpmreneuue HecKoJrbKtD(

rpeo6paso narulir, npmoArultD( K

ypaB He Hr4rO - C JTeACTBTZTO

2

PasnocumHocrb ypannerurfi n
HepaBeHcTB cI{cTeMaM

l3 Peruarr ypaBHeHr.u nepexoAoM K
paB Hoc rrJrb Hofi c ucreue. Peurarr
ypaBHeHr.il Br,rAa

f (a(x)) : f (b(x)). Peurarr HepaBeHcrBa
nepexoAoM K paBHocnnrHoil cucreue.
Peuaru HepaBeHcrBa enaa f(a(x)) > f
(b(x))

Ocuosrsre norrrrllrl l,J,4r5rO, /,6,
Peueruae ypaeHennfi c rroMorrlbro
CLICTEM

2

Peruerue ypanuenufi c rroMorrlbro
cplcreM (npoaornNemae )

2

YparHe Hua erdAa f(o( x) ){ B(x)) 2

fr
aBa
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MhI

Peureruae HepaBe HcrB g norvrerl{Flo
CLICTEM

2 4,5,6,'7,8,

Perueru.re HepaBe HcrB g n6yer[r-ro
c r4cre M (npo4ornxe rnre )

2

Hepaneucrna Br,rAa f(o(x)Ff(0(x)) 2

PanHocu;rnHocrb ypanneuufi ua
MHO)I(ECTBAX

7 Peuarr ypaBHeHr.tr [p!r noMoulr4
paBHOC LIJIb HOCTI,I Ha M HOXeCTBaX

Ocsonrue noHrlTrrr 3,4,5,6,7,9.
BosBeAerue ypaBHeHr4r B qeruyrc
cTeIIeIrb

2

Yusoxerurc ypaBHeHlrs rta

Sltxurto
[pyrlre upeo6pa:o nauur
yp4gHeHr.rfi

flpnreneuue HecKoJrbKLx
qleo6parosarmir

l

Korrpornuar pa6ora J',lb 8
< PasHocLL[bHocrb ypasHe rufi)

I

PasHocuarnocrb HepaBeHcrB Ha
MHO}KECTBAX

7 Peuarr HepaBeHcrBa npn noMoruu
paBHoc LrJrbHocrr,r Ha M HoxecrBax. peuarr
HecTporne HepaBeHCTBaOcnoslcre norrlTrrrr

1,6,8'
Bo:ne4erue HepaBeHcrB B rreruyro
CTCIIEHb

Ynnoxerue HepaBeHcrB Ha

dyrxumo

2

I
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MbI

lpyrue npeo6pzuonanm
HepaBeHCTB

I

llpnaeueuue uecrormxlx
npeo6pagosaril,rfi

He crporue He panencrna--l--i
MeroA npoMe)KJmKoBAJIq
ypasHeHufi rr HepaBeHcrB

5 reuarb ypaBHeHm (Hepaeeucraa) c
MOlylrlr H, pe urarb HepaBe HCTBa l]pll
noMor{t4 MeTOIa 14HTepBanoB An
HenpepbtBHbrx Qynnuufi

VpasHe uns c NaoAyrqN{r4 I
7,6,9,2.HepaseHcTBa C r\aoA y rsMhl

MeroA mrrepBaJroB AJrt
HenpepbrBrrbrx Qyffi utrf

2

Korrrpormna.a pa6ora Nl I
<P anuocnrmHocrb HepaBeHcrB))

I

fn
aBa

2.

IfcnonrlonaHue cnoEffi-
Oynrcrufi rpu perreHrrrr
)Tannenuft n nepaBeHcrB

5 nL;truJtb3 oBarb cBoRcrBa eyHKIII,IF
(o6lacreft c yulecrBoBa Hur,
He orpnrlarenb Hocr l4 orpa uuveuuocr u)
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I4cnonssosaHne o6lacre fi
c yulec rB o Barru dy rx ul,u.r

npn peueHr.ur ypanuexuE r,r HepaBeHcrB B

npLIKJIaA Hbrx 3aAaqax. I4cnonrlosarr
MoHoroHHocrb H 3r(crpeMyrv ur $yuxul,rr.r,
ceoilcrsa cn+yaa 14 Koct4Hyca

1,3,4,5,6,7,8.

lrlcnorngosaHr.re
He orpr{rlare Jrb Ho c rtr dy m quu
I,IcnomsonaHr.re orpaHr,rqeHHocrr,r

0yrxuuu
I4cnons gosaHpre Mo HoroHHocrtr 14

sKcrpeMyMos dygKru,u4
I4cnormgosanue csoftcrB cr.rHyca 14

KOCr4rryca

I

Cucrenmr ypanuermfr c
HECKO JIbKIIM II HEH3BECTHbM II

8 3Harr onpe4eJreHr{e paB Hoc turb Hbrx c t4creM
ypan He uufi , npe o6paroaaunfi ,

npr.rBoAru_lt x AaHHyro cucreMy K

paBHoc r.rnb Hofi. Peuarr cracreMbr
yparueuufi rpu noMorUu nepexoAa K

paB Hoc lrJrb Hofi c lrcreue. flpuve urru
paccyxAe Hr,n c r{ uc noBbrM v 3Haqe}lvflM kr

ttpn perxeHr.ru ypanueHntr u HepaBeHcrB
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P asHocl4rnHocrb cl,rcTe M 2 1,3,4,5,6,7,9.
Czcreua-clencrBr4e 2

Merol 3aMeHbI HertBecrrrbrx z

Paccyxq4erux c qlrcro BbMr4
3tmrr e HIrrrM Lr rrplr pe IIre Hur,r
ypan ueuufi r.r HepaBeHcrB

Korrpornnaa pa6ora Jt 7
<Cucreuu ypannerufi>
KoprnnexcHbre qllcJta 8 J 

flpnr'lerurb pa3nHenue Soprrlul ranl.rcu

I KoM nner(cHbtx rtilceJrr: alre6panuecxyro,

I rpr4foHoMerphrtecKyro H noKa3arerrbr{yrc.

I BunonHrrb c KoM [JteKcHbrM AuucraMvl

I 
CIIOXeHr4e, BbrquTaHr{e, yM HO)I(eHfie,

I neneHr4e, Bo3BeAeHHe B HaryparbHyro

I cTeneHb, r,r3BJreqeHne KopHr cTeneHI4 n,

I nsrbupax noAxorrulylo $opvy 3anr4cu

I KoMnner(cHbrx qltcer. [IepexoArrr sr
alre6pa uvec xofi sanuc u KoM nnexc Horo
qncra K TpufoHoMerpnuecxofi u x
noKa3areJlb Ho[, m rpnroHorrlerpuvecxoft u
noxa3areJr6Hofi Qopnrrr x alre6panvecrolr
,{oxa:uuarr csoilcrsa KoM nJrexcHo
conpr x€ urux q uceJr. Heo6paxarr
KOM NJICKC HbIE qNC JIA TOIIKAMI,I HA

KoM rrJreKc Hofi nlocxocru.
I4rrepnper upoBarb na xou nlexc Hofi
nroc KocrH apuQuer rzuecKHe AeficrsLn c
KOM llneKc HbrM u quc4aMn.

1,3,4,6,9.
fune6panlecKiur Qopra
KOMTIEKCHOrO qI4CIA

2

Co npxxe urrte Ko Mrrrre Kc Hbre
rll4cJIa

2

f eonaerpu.recKuur EHr€pnperarlz,
KOMrureKcHofo qucna

2 1,3,4,6,9.

Tpn'o no uerpru ec Kzur $ opna-
KOMTUIEKCHOIO qI4CJIA

2 1,3,4,6,9.

Hmozoaoe noemooon ll
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Uururrap.TEureinGEE 3 vub)ruH)il b, q.ro TaKoe IlfiII,tHApl{qecKa,
noBepxHocrb, e€ o6paryroulrie l,t ocb, KaKoe
TeJIO Ha3brBaeTcr uflnrrl4poM r{ KaK
Ha3blBaloTct ero 3JIeMeHTbt, KaK noJ|yr{Iflb
Unnr,rH4p nyr€u epauqe uur
npf, Moyf oJrb Hllxa; rc o6paxarb utrJrr4r14p r.{

efo ceqeHr4fl nnocKocTblo, npoxoA.g qe fi
qepe3 ocb,
n nJrocKocrbro, nep[eriAtrxynrpHofi r( oct,I;
o6trcHlrl, qro nptrHlrMaerc, 3a nnouanb
6oxoeofi noBe pxHocr t4 tfvtnuH/ipa, u
BbrBoAltrb $opvynu 4lr
BbrqucJreHlrrr 6oxoeoft u nolHofi
noBeDXHocrefi

1,3,4,5,6,9,



uunr.{H4pa; peuaTb 3a4al{v Ha BbrqucJreHr,Ie

Lt AOKa3aTeIbCTBO, CBt3aHHbte C

KoHyc. flloqaAu noBepxHocrH
KOHyCa

btclulTb, rtTo TaKoe KoHl,IqecKat
[oBepxHocrb, ee

o6pa:yrorqrae, Bepur,rHa u ocb, KaKoe rero
Ha3brBaercr KoHycoM u KaK Ha3bIBaIOTCt

efo 3neMeHTbr, KaK noJTyqKrb xonyc nyr€v
BPaUeUnr [prM oyf onbHoro rpeyforrbHr,rKa,
rro6paxarr r(oHyc t4 ero ceqeHr,rt
nnocKocrblo, npoxoArureil vepe: ocb, H

nJ.roc Kocrblo. nepne lu nKym puol K oc n;
o6trcurrs, qro npuHl4Maercr 3a nnoulaAb
6oxoeofi noBepxHocr14 KoHyca, 14

BbrBoA nrb Qopuynur AJu Bbrqflcrre Hnn
nnoulaAeff boxoaofi n noluofi
noBepxHocrefi xoHyca; o6rrc ruru, xaxoe
Terro Ha3brBaercr ycev€nr{brM Kor{ycoM r,r

KaK ero nonyqmb rryr€u npauleHur
nprM oyr-oJrb Hof rpa ne Unr, Bbr B oA urb
Soprrryny Arq Bbrr{ HcneHur ruoulaAr,t
6oxosofi noBe pxHocr l.r yceveuuoro
KOHyCa; peruaTb 3aAaqr4 Ha BbrqficJleHr4e H

AOKa3aTenbcTBo, cBr3aHHbte c KoHVCOM I,t

H uap. Ypanueune c Ooprra ylupoBarb olpeAele Hur cQeptr ra

uapa, nx

ue Hrpa, paa[yca, 4 r{aM erpa; nccJreAoBaTb
B3aUM HOe

pacnonoxeHue c{rcpu H nJlocKocr4
Qoprvryl r.rpoaarb o npeAene Hr4e

xacarelrHofi rrJrocxocrH K csepe,
Soprvrynnponarb rd AoKa3brBarb reopeMbr o
csoilcrae
il nprcHaKe racarerugofi rurocKocrn:
06rlcrurt,
qro npuHnMaercr 3a [noulaAb cQeptr r.r

KaK oHa Bblpaxaercr r{epe3 paAr4yc cQepu;
r4ccJreA oBaTb B3auM HOe pac rroJr oxe HIre
cQeprr n npruofi; o6rrcrurl, xaxar cQepa
Ha3btBaerct Brll,tcaHHofi B

qunuHA pr4qecxyro (roHuvecxyro)
rroBepxHocTb r,r KaKr.re Kp[Bbre non)qaroTc,
B CeqeHr.{rx ur,tr}.rHApnqecxofi n
xoHuqecroE [oBepxHocreft pa:lm Hrru u
nrocKocTrMr.r; peuaTb 3a/(a!.n, B KOTODb|x

Sraryprpyror xov6 nra uuv
MHOTOfpaHHHKOB r{ TeJr BPaUIeHru

1,3,4,5,6,9.
BsauMHoe pacnoJroxeHue cQeprr l.r

KacarertHaq nnocKocrb r c6epe

Peruesue 3aAaq ur,rJr[Hqp, KoHyc r,r 1,3,4,5,6,7,9,

I,lrorossrIy@

KornponrHarlaffi

O6reuu re;r
o6rerr,r np.ru oyronr noro Lrobrctutrb, KaK ll:Meprlotcr o6t€n,tst rel.

rrpoBoAr aHaJrof r{ro c tBMepe Hr4eM
nrouaAe I M HoroyroJrb HLTKoB ;

Qoprr,ryl uponarb oc HoB Hbre csoftcrsa
o6r€Naoe z BbrBoAr.rrL c trx noMotrlbro
Qopuyly o6r€rr.ra rprM oyf oJrb Horo
na paJIJIeJle nufle.[

1,3,4,5,6,9.

O6reu npgvof MLr t4 ur,tnr4Hn Ju,rpoBaTb u A oKa3brBaTb



o6 o6t€r"re
upruofi nprt|Mbr u o6rdue ur4rr,rH4pa;
peuaTb 3a4al]w cBr3aHHbre c
Bbrr{r4c Jre HueN{ o6r0N,tos 3T nx reJI

O6rerr,t uaruroHHofi rrpr43Mbr 2 Buson m'r xHrerpanb Hyro $opr'lyny a.nr
BbrqucrreHfir o6t€N,ros reJl !t.[oKa3brBarb c
ee noMor(r.ro reopeMbr o6 o6rerrle
Haxrouuoft npu3Mbr, o6 o6reue
[r4paMnAbr, o6 o6r€rrle KoHyca; BbrBoAtrrb

Qopvynsr AJrr Bbrq ucneHug obteNtos
yceveuuoi
nr4paM rulbt n yceu€uuoro KoHyca; peuarb
3a,uaq h.

cBr3aHHbte c Bbtr{ttcJleHueu o6t€uoB 3T}D(

TCII

1,3,4,5,6,9,
uobeM rrr.rpaM4Abr l4 KOHyCa 3

O6rerrl uapa u [JrorrlaAb cdeprr 3 @opuyrupoBarb vAoKa3brBarb reopevy o6
o6t€ue
Lnapa v c e€ nouoqbro BbrBoAnrs Qoprr,ryny
rnouraAn cQeprr; BbrBoAnrb Sop"yny a-
BbIq rrc Jre HLUI o6r€M os rxapoBoro cerMeHTa
14 [apoBoFo ceKropa; perxarb 3aAaqn c
npr4M e He Hr.reru Qopvyl o6rev os
pa3ll,tr{HbIX Ten.

rerueHlle 3a.[aq 2

l4rorosrrft ypoK no reue <O6renarr
TEII)

Koxrpom ua t pa6or a Ng 7<O6rer,a u
TEII)

I

lfElolv
IET
lPwIA

Berropu B npocrpaHcrBe 6
iloHxrue Bemopa I @opr',r yaupoBarb orpeAene Hxe BeKTopa,

ero AJ'll{Hbl, KOnnnHeapHblx U paBHbtX

BeKropoB, npl{BoA trrb I]pr4Mepbr

Qnr nu ecx nx BercropHbl x BeJllrrt I,IH.
Cnoxesue r4 Bbrr{ }rraHr,re BeKropoB.
Yusoxeulre Berflopa Ha qr,rcno

z O6racnntr, Ka K BBoArrc g, Eeircrs r.M

CJIOXCHI''

BeKIOpOB, Bbtq fiTaHltt BeICropoB 14

yMHO)KeHIUI

Bemopa Ha q ucro, KaKr4M 14 cgofcrsaN,I t{
oun o6laAarcT, qro raxoe [paBr{no
rpeyroJrb Hr.rKa, [paB uJro napanJrerof paMMa
n rrpaBuno M HofoyronbHr,rKa cfloxeHr,It
BeKropoB; peuaTE 3a!aqv, cBr3aHHbIe c
Aeftcrsn ,Vu HaA BeKropaM r.l

1,3,4,5,6,9.

Kov uaHapuure aerropa 2 O6trcumu, Ka Kile BeKTopbr Ha3btBalorct
r(oM nnaHa pHrNr u; $oprr.r yrnpoBarb H

aoKa3blBaTb yTBepxAeHHe o nprcHaKe
r(oM nnaHa pHocrr4 Tpe x BeKropoB;
o6rrcrurs, s qev cocrom npaBr4no
napanneJle nurreAa cJroxe Hnx rpe x
HeKOM nna HapHbrx BeKropoB;

Sopvylr.rpoearb u AoKa3brBarb reopeMy o
pa3rroxeHr4rr mo6oro Bercropa no rp€u
AaHHbtM HeKOM ruaHapHbrM BerffopaM ;

npr4Me rutTb BeKTOpbr npu pe ueHr4r.r
feoMeTpHqecKux 3aAaq

1,3,4,5,6,9.

[4rorosrril ypox no-er.rE: <ffiprr-
B [pocTpaHcTBe)

Ig1oq roopauHar n rpocrpaHcrBe 15
KoopA nmrbr ror{KH Lr KoopA r.rHarbr
Bercopa

J 06rrcrurr, Ka K BBoA t4Tcr nprMoyronb Ha,
cucTeMa r(oopAuHaT B npocTpaHcTBe, KaK
oflpeAenr rorct
KOOpA14HaTbr TorrKn u KaK oHt4

1,3,4,5,6,9.

flpocre frlr.re :aaaqra e Koopa t{Harax 2 1,3,4,5,6,7,9.



txa3blBaloTct, KaK

o lpeAenr ]orcr KoopA r,rHarbr Be rcro pa;

Qopuynupouarb r,t AoKa3blBarb
ytBepxAeHrur: o KoopAr.rHarax cyMMbr r,l

pa3HocT14 IByX BerffOpOB, O KOOpIr,rHaTax

npor43BeAeHur BeKropa Ha qHcJro, o cBr3r4
uerKAY KoopAuHaTaMlr Berflopa n
KOOpAr4HaTaM I,r ero KoHIIa 14 Haqala;
BbrBoA I4Tb 14 r,tc lroJrb3 oBaTb npr,r pelxe Hr.tn

3AAA'{ QOPMYNbI I(OOPA I,IHAT CEPEA HHbI

crrpe3Ka, AJl tf Hbt BeKIopa u paccTofl Hr,tfl
I'Ae)KAY AByMt TOq KaM t{, BbIBOA }lTb
ypaBHeHIre coepbr AaHHofo pa(]/yca c
UEHTPOM B AAHHOil TOqKe.

Ynol ruexc,4y BeKropaMu. C xanr pHoe O6rrcu.rrr, KaK onpeAenrercr yron MexAy
Be KropaM r.r; Qopnr yn rapoaarb o npeAeJre Hr,re

cKanrpHoro npolB BeAeHr,fi Be KropoB ;
Qopruynaponarb r,r AoKa3brBarb
yrBepxAeHlrrr o ero cBofcrnax; o6ucHlrr,
KaK Bbrrt lrcJ[rTb yfoJr MexAy ABW'
nprMbrMu, a raKxe yrcn MexAy npruoil lr
lJroc KocTbro, r4c nonL3yr Bbr paxe Hr,re

cKampHoro nporB BeAeHtilt Be KropoB qepe3

r.rx KoopA r,rHaTbr; BbrBoA ltTb ypaBHe Hr4e

nJloc Kocr rr, npoxols ule fi qepe3 AaHHyro
roqr(y t{ [epner{4r4r(yupHoI r( AaHHoMy
BeKropy, l,t Soprvryrry paccrorrHltr crr roqKl.r
ao nnocKocTu; npuMelflTb BeKTOpHO-

xoopauHarHrrfi ueror npn peueHnr4
r-eoMeTpnqecKr4x 3aAaq

1,3,4,5,6,9.

1,3,4,5,6,7,9.

rcFUITb, rtTO TaKoe crro6paxeHue
npocrpaHcrBa Ha ce6q r,r B KaKoM cnyqae
OHO HA3LIBAETC'

ABlIxeHr,reM npocrpaHcrBa; o6brcrxrrb, qro
TAKOE

ue HTpaJrb Har c r,|MMeTpm, oceBat
cnM MeTpLUt, 3e pKanb Har c r4MMeTpr,tr rr
ttapannerbHbr I nepeuoc,
o6ocHostrsarb yrBepxleHut o roM, r{To

3rr.r oro6paxeHr.u npocrpaHcrBa Ha ce6q
tBJltlorct IBIDI(e HHIM lt; o6rrc nrrr, .no
raKoe ue rilpaJrb Hoe noAo6 r.{e (rouorer nr)
n npeo6parosaHr4e roAo6 m,
KaK c floMourrrc npeo6pa3oBaHr.rr noao6Hq
BBoAr.rrcr noFUrrhe noAo6Hbrx Sraryp a
frpocrpaHcTBe; npnMe luTb,aBrxe Hfir tl
npeo6 pa:onaHur noAo6ul npil peue Hr4t{

TOTOBbTR ypoK noTeMe: (

[Imoeoeoe nos mopeHue Klpco
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