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I. IoscnurerbHaq 3arrrrcKa

llporpaurua Bcry[I4TeJIbHbx Lrcnrrrauufi cocraBJreHa Ha ocHoBe (fe4epanruoro rocyAapcr-
BeHHoro craHAapra cpeAHero o6qero o6pa^:onauzx, lpe4epa-ubHoro rocyAapcrBeHHoro crarrAapra
ocHoBHoro o6rqero o6pa:onauprfl. u npuuepnofi [porpaMMbr cpeAHero o6qero o6paronanr.rx ua
upoSulrnoM ypoBue. BcrynnrerbHoe r4crrbrraHr.re [poBo p.tztTcs. n $opue recrr,rpoBirHrrr.

II. O6qsareJrrHoe coAepxaur{e rporpaMMbr rro MareMarrrKe

I. Iil4CIOBbIE I,I EYKBEHHbIE BbIPAXEHI4fl
HarypanrHhre, paIIuoH€rIIbHbIe, AeficrnureJrbuhre qrrcJra. I4suepenrEx, npa6ruxenurn, orleHKpr,

lporleHTbr.

,{ewtnaocru qenbrx qI{ceJI. ,{ereHr,Ie c ocrarKoM. Cpannenrax. Creuenr c HarypanbHbrM rroKa3a-
TeJIeM. Kopenr cre[eHLI n>l u ero csoftcrsa. Creneub c paqproHilJrbuhrM [oKa3areJreM u ee cnoftcr-
sa. llousrae o crerreHu c geficru{TeJrbHbrM rroKa3areJreM I,I ee csoficrsa

A-rrre6pau.recKue BbIpax(eHLIa. ooprvryrbr coKpaqeHHofo yMHoxeulrs. Muoro.ilreHbr or o,ryrofi
nepeMeHHoft. .{enriraocrb MHorouJIeHoB. ,{eneuue MHofoqJreHoB c ocrarrorra. PaqtoHaJrbHbre Kopg}r
MHof orrJreHoB c rlenbrMra roe$ (pr.rqHeHTaMH.

Ypanneuur LI HepaBeHcrBa. Jlnnefinoe r.r KBaAparHoe ypaBHgHr,re. Ooprvryna xopHefi KBa,qparHo-
ro ypaBHeHus. Peueul{e IleJrbrx arre6pauuecKux ypanuenufi. Peruenue paq}roHaJrbHbx ypaBneuuf,.
Vpanuenue c AByMt rIepeMeHHbIMz. Cvcreua AByx ypannenufi c AByMr [epeMeHnbrMrlr: peruenfie
cr4creMbr. Hepaneucreo c oAHofi rrepeMeHHoft. KnagparHoe HepaBeHcrBo.

llon-f,ure'rlrcronoft [ocJleAoBareJlbHocrr.r. Apr$rvreruqecKar r{ feoMerpr4rrscKtur [porpecc]ru.
Jlorapn(prr,t qrIcJIa. Ocuonnoe rorapu(fuuqecKoe rox(AscrBo. JlorapuQnr [por{3BeAeHlrf,,

rlacrHoro, crerIeHI,I; [epexoA K HoBoMy ocHoBaur,rro. ,{ecrruuuufi u uarypanrurrfi lorapuSnau,
IIPICJIO C.

flpeo6pa:oBanprfl, BblpaxeHl{ft, nr<mouaroqr,rx apratfrr,rerr{rrecKr,re o[epaqr{r,r, a raKxe
o[epaIIHI4 Bo3BeAeH]It B crerleHb LI norapl{(punponauur. flepexog or cJroBecHofi Qoprr,ryn[poBKrr
coorHollleHIaft uex4y BeJII{rrLIHaMIa x arre6paa.{ecrofi. Pemenue reKcroBbrx 3aAarr anre6pan.recrr.rrvr
cuoco6ou.

2, TPLIIOHOMETPI,Ifl
Cunyc, KocI,IHyc, TaHfeHc, KoraHreHc rrpor.r3BoJrbnoro yrJra. PagrEanHar Mepa yrJra. OcrronHrre

rpLIroHoMerpLIuecKLIe roxAecrBa u (poprraynrr. (Doprrrynrr rrpHBeAeHr,rr. Ilpeo6pasoBaflvfl. rpr.rroHo-
MerpuqecKLIX Bblpaxennfi. llpocrefiurrae rpl{rouoMerpr.rqecKue ypaBHeHHs u HepaBeHcrBa.

Apxcunyc, apKKocr.rHyc, apKTanreHc, apKKoraureHc.

3. YPABHEHI4fl I{ HEPABEHCTBA
Peureupre paqrloHulnbHbrx, tloKa3areJrbHbx, norapu(puraqecKr.rx ypanuennft r{ HepaBeHcrB.

Peurenue uppaqr{oHanbnbx r.r rpr.rfoHoMerpr4qecKr-rx ypaBHeHr.rfi rE uepaneucrn.
Ocuonnrre [pueMbl perrreHll{ cl4creM ypanueHvfi: noAcraHonxa, anre6pauqecroe
cJIoxeHI{e, BBeAeHLIe HoBbrx [epeMeHHbD(. PaeHocznbHocrb yparuenuft, HepaBeHcrB, cl{creM.

Peruenrae cllcreM ypanneHraft c ABWfi Her,r3BecrHbrMu npocrefiurrrx rr.rrroB. Peruenne cr{creM
HepaBeHcrB c o4nofi neperraeHuofi.

I'Icnomsonanue csoficrn r,I rpa(puron (fynxquft upn perreHr.M ypanneHrafi r{ HepaBeHcrB.
Meto.u I'IHTepBaJIon. I,Iso6paxeHlze Ha KoopAr{Harnofi nrocrocrr.r MHoxecrBa peureHufi ypannenafi
r.r HepaBeHcTB c AByMfl IrepeMeHHbrMktpIkrx cI4cTeM.

flpuueHeul{e MareMarllqecKl{x MeroAoB Anr pemeHr,rr coAepxareJrbHhrx [paKTr.rqecK[x 3a,qaq.
Znrepnperaqvr pe3ynlTara, yqer pe€urbHbrx orpanuuenuft.



4. OYHKIII4I/I
Oylrrcqur.r. O6lacrn onpeAeJIeHI{r rr MHoxecrBo 3uaqeur.rfi. fpaSur SyHnquz. flocrpoenue

rpa$uron $yurcqufi, 3aAauHbrx pa3nldtrHbrMra cnoco6aupr. Cnoftcrna (fynrqnfi: MoHoroHuocrb,
rlerHocrb I4 HeqerHocrb, rrepuoAurrnocrb, orpaHr4qeHuocrb. flporr,reNyrKl,I Bo3pacralvfl.kr
y6srnanux, nara6olsuree rI HarIMeHbrrree 3naqeurrr, TorrKpr gKcrpeMyMa (noralrHoto MaKcI,rMWa Ir
urEurznayl,ra). llpurr.reprr (pynrquouaJrbHbD( 3aBr4cr{Mocreft n peanrHbD( npoqecctlx u rBJreHr4rD(.

CnoNna"s (fyHrqI,Ia (rcounoszqax Synrqufi). Bsauuno o6patnre $ynxquu. O6.nacrn orpeAeJre-
HvIs.Lr o6lacrr gna.renufi o6paruofi (fynrqnu. fpa(fur o6paruofi (fyurcqfir. HaxoNAenrae
(pynxquu, o6paurofi 4anuoft .

OcnosHsre oneMeHTapuue (fynxqnn. CreneHHair $yuxqux c HarypaJrbHbrM [oKa3areJrerra, e€
cnoficrea u rpa(frar. fpaSuru Apo6Ho-nuuefinrrx (pyurcrlrft. TpuronorvrerpuqecKr4e lpynxquu, rx
ceoficrsa z rpa(pzru, [eprloAuqHocrb, ocnonnofi [eprloA. O6parnue rpr4ronoMerprasecKr{e $yx-
III4I,I, Ex cnoftcrna u rpalpurz. florcagateJrbHalr (fynrcqur (ercnonenra), e€ cnoficrna u rpa(fur.
Jlorapu$rr.rr.rqecKurfi Synr<qrax, ed csoft crea u rpa$zlc.

flpeo6pasoBaHufl. rpalprarcon: [apannenbnsrfi nepenoc, c[MMerpLrs orHocr4remuo oceft
KoopAuHar I{ cl4MMerpldt orHocllTeJrbHo HaqaJIa KoopAr4Har, pacrrxteHl,Ie II cxarl{e BAonb oceft xo-
opAr,rHar.

5. HAqAJIA MATEMATI4IIECKOTO AHAJII43A
flogstr,re o [peAeJIe rlocJleAoBareJrbHocrlr, upeAeJr MoHoroHHofi orpanuuennofi [ocJreAoBa-

TeJIbHocrI{. flnulira oKpyxHocrl{ I{ unolqaAb Kpyra KaK npeAeJrbr nocJreAoBareJrbHocrefi. Becroneq-
no y6rrnaroqar f eoMerpr{qecKi}r flporpeccrr s. v ee cyruMa.

flonsrue o HenpspbrBgocrr4 (fyHrcqun. flonsrrae o rpeAene (fyurquu B rorrKe. llone4enrae

Synxqd na 6ecxonerrHocrr.r. llossrue acr{Mrrrorbr.
flonsrr,Ie o [porl3BoAuofi (fyHKrlur,r, $usuuecrzfi u reoMerpr.rtrecrufi cMbrcJr npousno4noft.

YpanueHrae KacareJrbnofi x rpaSurcy (f ylr<qr.ru.
flpousno4uble cyMMbI, pasHocrn, rrpor{3BeAenns.lr qacrHoro. Ilpousno4ubre ocHoBHhD( gJreMeH-

TapHbx $ynr<quft. flpousnoguafl cJloxnofi rfyurcqua. Bropar [por43BoAuafl,, ee Qr.rau.recr<ufi currcn.
flpuuenenre rpol{3BoAsofi r uccJreAoBaHraro (fynrquft u uocrpoeHr{ro rparfuron. I,Icuonrgoea-

HLIe [poLI3BoAHbx rrpld perueHr4r,r ypaBHeHuft u HepanencrB, rrpu pelreHr,ru TeKcroBrx, (fnsr.ruecKrlrx
u reoMerpl{qecKl,Ix 3a4aq, HaxoxAeHr,Iu HaIE6oluur{x r{ HaI,IMeHbITIHX sua.{euuft .

Ilepnoo6pasuax. Ilepnoo6pasuue oneMeHrapnrx $yHxqrafi. flpanr,rJra BbrrrrlrcreHu.f, nepnoo6-
pa3Hbrx. llnoulaAr KpLIBoJIHHeftuoE rpauerlnlr. florurue o6 oupe4eJreHHoM truTerpiue. @opuyna
Hrroroua-JIeft6suqa

flpnnaepu ucrloJlb3oBanurs.ilpo\rsno4Hofi AJu HtxoxAeHrir Har{nfrrrrero peueur,rr B

npIrKJIaAHbrx 3aAauax. HaxoxAenpre cKopocru AJUr [poqecca, 3aAaHHoro (poprvrynofi ulrE
rpa$nrcorvr. llpurvrepsr [pr,rMeHeHrlr raHTerpaJra e $usuxe u reoMerpulr.

6. SJIEMEHTbI KOMEI{HATOPI{KI4, CTATpICTI,IKH I4 TEOPUU BEPOqTHOCTEfr
Ta6nprquoe u rpa(frauecKoe rrpeAcraBJreur.re AaHHbrx. rlucnonrre xapaKTepr,rcrlrKr.r psAoB AaH-

nrx. llooqepe4nrtft u oAHoBpeueunrrfi nrr6op HecKoJrbKLrx gJreMeHToB t43 KoHerlrroro MuoxecrBa.
Oopnaynu qucra [epecraHoBoK, coqerar,uit, pa3MerrleHr.rft. Peuresue xou6r,rnaropHbx 3aAaq.

3leuenrapHbre u cJloxtHrle co6srrus. PaccrraorpeHr,re cJrfraeB r4 Beposruocrb cyMMbr
HecoBMecrnrrx co6rrrufi, nepoarnocrb nporl,IBorroJro)r(Horo co6rrrus. lloHsrze o He3aBrrcrrMocrn
co6rrruft . Beporrnocrb v crarplcruqecKa"fi qacrora HacrynJreHu.f, co6rrru-s.

7. IEOMETPI{f,
Ieouerpufl Ha nJrocKocrr{. llaparreruHbre r{ nepeceKa}orquecr uprMbre. Vron. Muoroyronr-

urzr. OrpyxHocrb.
TpeyronrullK, BLIArI TpeyronbHlrKoB, [pLr3HaK paBeHcrBa. Teopeua llra(faropa. Cnoficreo 6uc-

ceKTpllcbl. Brrquclenue 6uccercrpuc, MeAr.raH, Bbrcor, paA[ycoB nnucauHofi I4 orlucauHoft orcpyx-



Hocrefi. Oopuynlr [nouIaALI TpeyronbHr,rKa, Bbrpa)KeHr,re rrnoqaA]r rpeyroJrbHr.rKa qepe3 paAryc
snucaHHoft H orrucauHofi oxpyNnocreft .

9erurpexyroJlbul,IKl4, KBaApar, pou6, [apaJrJreJrorpaMM, Tpanequs. Teopeua o cWMe KBaAparoB
cropoH rr .qnaroHrlJrefi uapanneJrorpaMMa.

Burcanuue Il ortlcaHnble MHoroyroJrbHr4Kr4" Csoficrsa r4 [pr.r3HaKr,r Brrr.rcaHHhx H o[ucarrHbD(
qeTbrpexyro JrbHLt Ko B.

feoruetprauecKl4e Mecra roqeK. Perueur,re 3aAaq o floMorrlbro reoMerpr,rqecK[x npeo6pasonauuftu
reoMeTpr,rqecKlrx MecT.

Ilpntrue u [JrocKocru B npocrpancrBe. Ocnonnrre rroHrrr.rr crepeoMerpuu (ro.ma ) TrpflMas.,
rlJrocKocrb, rlpocrpaHcrno). flepeceKaroquecr, [apaJrJreJrbnbre r.r cKperqr.rBaroqr{ecr [psMbre. Yron
MexIy npsMbIMI'I B [pocrpaHcrne. llepnenAl-IKynrpHocrb rrprMbrx. flapalnenruocrb ]r neprreHlg.r-
KyJrtpHocrb npruofi I,I frJlocKocrr.I, [pr,r3nrrKr{ z cnoficrea. Vron Me)KAy npxuoft u [JrocKocrsro. fla-
panneJlbHocTb nJlocKoctefi, nepneHAl4Kyn-fpHocTb rrJrocKocTefi, npusnaxu r,r csoficrsa.

,{nyrpanuuft yron. PaccrosHlafl or rorrKn Ao rrnocKocrn. Paccrorgue or nparrroft Ao rrnocKocrr,r.
Paccrosnue MexAy rrapanJrenbHbrMrr nJrocKocrrMlr.

Mnororp aHHr.rKr{. B epruuurr, pe6pa, rpaur{ MHororpauur{Ka.
flprlsua, ee ocuoBaHux, 6oxonrre pe6pa, Bbrcora, 6oxosar rroBepxuocrb. flpxrraax r{ HSKJroHHtuI

npIBMa. flpanulrnaa rrpu3Ma. flapalneneuune4. Ky6.
flupantn4a, ee ocHoBauue, 6oronue pe6pa, Bbrcora, 6oxona.s noBepxHocr:r. TpeyroJrbnrur

nlrpttMrrAa. flp anulrH aa rrlrp irMr,rAa. Yc e.{eHuar rrkrp aMkr4a.
Clarrauerpura n xy6e, B flapanneJlerrurreAe. Ce.reHr4s MuororpauHr.rKoB. llocrpoenrae ceqeHr.rfi.
Te.rra u rroBepxHocrl{ Bpalqeuua. I{urunAp u KoHyc. OuroeaHr.re, Bhrcora, 6oxosafl noBepx-

Hocrb, o6pa:yrouff{, pa3BeprKa. IIIap u c(pepa, ux ceqeHr,rs. Kacarerbnair [JrocKocrr r c(pepe.
O6rerrarr reJI LI nJIoIqa.qI,I Ilx rloBepxnocrefi. Ooprvrynu o6renaa xy6a, [apaflneJre[uneAa, [pr,r3Mbr,
qI'InI4HApa. (Dopnrynu o6sel\aa rupaMr{Abr r.r KoHyca. @opuy.uu nloulaAeft uonepxtrocrefi 14 o61,e-
MOB TeJI BpzrrIeHI,IS.

Koop.qnnarbr rr BeKTopbr. fiexapronsr KoopAr.rHarbr B rrpocrpaHcrBe. @opuyna paccrorHr.rfl
MexAy AByMt rorIKaML.I. Berroprt. Mo4ynr BeKTopa. PaBeHcrso BeKTopoB. Cnoxenr.re BeKTopoB rr

)MHox(eHLIe BeKTopa Ha qucro. Vror ueNAy BeKTopaMkr. Koop4uuamr BeKTopa. Cxalxpuoe npor,r3-
BeAeHI'Ie BeKTopoB. Ko.ulraHeapHble BeKToprr. PasroNeHlre BeKTopa IIo AByru HeKoJrJrrrHeapHbrM BeK-
TopaM. KouulanapHble BeKToprr. PasroNeHr{e rro rpeM HeKoMnJraHapHbM BeKTopilM.

III. Tecr BcryrllrreJr bH o ro ucnbrraHus no MareMarr{Ke AJrff rro cryrraroqfix

B ,uasnofi nporpaMMe rlpeAcraBneH Bapr.rauT Tecra, xoropufi [peAHa3HarreH AJrr rrocrynarcqnx Ha
6a:e cpe,4uero o64ero o6pa:onanus, rrMeroqrx lpaBo Ha cAarry BHyrpeHHr{x Bcrynr4TeJrbHbx r{c-
urrrauuft.

Tecr Afl q rrocrynarcrqux.

Tecr cocrour us 19 silatruir no aHanorriu Ef3 no upo$rnruofi uateMarlrKe. Ornerou K 3aAa-
uustvt l-12 flBilflercs, qenoe qIlcro r.rJrr.r KoHeqnas. recflTrrvnar 4po6r. ZcuonreyftTe Ars 3arruc]r or-
BeroB Blarrr orBeroB. 3allanus. 1 3 - I 9 BbrrroJrnrro rcfl, Ha orAeJrbHbD( Jrr4crix. orBerbr raKx(e B[ra-
crrBarorcs e Branx orBeroB.

Obpareq recroBbrx zagzuuit
Easoetrft vposeHr croNHocru

1. HafiruEre Kopeub ypaBHeHr.rr 3*'- 5= 
81 .

f-.{*rrEesrsl}Lx rs(1;?}, e(-3;6J. E(a:-3}.}.Iaftzzr,qn:lrryrer{rupa a- r+e"



3. TpeyronuruxABC BnI,IcaH B oKpyxrHocrb c rlenTporr,r O. Yron BAC paBeH 23".Hafiaure
yrot BOC. Oreer Aafir:e B fpaAycax.

floeurueHHrIfi ypoeeur cnoxuocrn

4. CnnruerpnrlHylo IarpaJIbHyIo Kocrb 6pocunn 3 pasa. Irlsnecrno, qro B cyN{Me BrmaJro
6 oqrou. KaKoea BeposrHocrl co6rrrus (fiorfl 6rr par BbrrraJro 2 o.rKa>?

5. Hafigure HzrllMeHbmee 3Harregrze $yunqr,rqr y:9x-9ln(x+11) + tl
Ha orpe3Ke [-10,5; 0] .

6. a) Perulrre ypaBHeHr.re 2sin(x+tr/3)+ cos2x=',Bcosxrl ;
6) 3anr.rruure KopHLr eroro ypaBueHr{f,, rrpuHaAJrex€qne r{HTepBaJry (-n; nl2).

Kpurepu Ir oIIeH I{B alatafl Tecro Boro 3aAaHnfl rro MareMarlrKe

Kpr,Itepun oIIeHLIBaHLIr,Tecra ocHoBaHbr Ha peKoMenAarlu{x AeMoBepcr{[ [poeKTa Ef3 no MareMa-
THKe Ha 2024 r. 3apLauus coorBercrByror Marepr{rrJrnM caitrawww.fipi.ru .

Koruqectso 6alron, rrorryqeHHbrx 3a BbrnoJrHeHr{e 3aAaHufi c pa^:nepHyrbrM orBeroM l3-19,3aBrr-
cr,rT oT rroJrHoTbr pemeHwr r{ [paBr{JrbHocTrr oTBeToB.
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Tecronoe 3aAarrue orleHlrBaercfl rro 100-6armnoft cucreue. Maxcnrr,rylr cyr\{Mbl rlepBl{ttrrbD(

larsrcs 32. Cymraa rrepBurrrrbrx 6aruon, Ha6panurx fiocryrrtuoqrrM rro 3aAaHI,IJM, yMuoxaerct
na 3, 125. B pe3ynbrare BbrcraBJursrcr rrrofoBbrfi rectosrfr 6arur.

,{ru ycneuruoro rrpoxoxAeHr,rr Bcryrrr,rrenbHoro r{cnbrrau[s rro MareMarr'rKe rrocrylarcrqeMy

ueo6xo;pruo na6pam He MeHee 39 recronrrx 6annos.

Ilporparvruy cocraBrrJra - AorIeHT ra(fe4pu rrpr.rKJraAHoft rr,rarenaaruKlr r{ gKoHoMerpr,rrr.r

Koeareuxo TarrsHa,{rrrratpuenna
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