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|. IosicHUTEIbLHAHA 3AMUCKA

[TporpaMmMa BCTYNUTENBHBIX HCIIBITAHUN COCTABJICHA Ha OCHOBE (hefepajbHOr0 rocyaapcT-
BEHHOTO CTaH/AapTa CpeaHero odmero obpasoBaHus, (eaepaabHOr0 rocyJapCTBEHHOIO CTaHAApTa
OCHOBHOTO 00mIero o0pa3oBaHMs M IPUMEPHOHW MPOTrpaMMBbl CpelHero oomiero oOpa3oBaHHs Ha
npoduIbHOM ypoBHE. BeTynurensHOe nenbTanue mpoBOAUTCS B hOpME TECTUPOBAHUSL.

1. Obs3aTesIbHOE coaepKaHMe TPOTPAMMBI 110 MATEeMaTHKe

1. YUCJIOBBIE U BYKBEHHBIE BbIPA’KEHU S

HatypanbHble, panuoHanbHble, JeiicTBUTENbHBIE uucia. V3MepeHus, npuOIMKEHUs, OLIEHKH,
IIPOLIEHTHI.

Jenmnmocts nensix yucen. [enenne ¢ ocratkoM. CpaBHenus. CreneHb ¢ HaTYpajIbHBIM IIOKa3a-
teneM. Kopenb crenenu N>1 u ero cBoiictBa. CTeNeHb C pallMOHAIBHBIM IIOKA3aTEJIEM U €€ CBOMCT-
Ba. [loHATHE O cTEnEHU ¢ AEHCTBUTEIBHBIM I1I0KA3aTEIEM U €€ CBOICTBA.

Anrebpanueckue BbpaxeHUs. DopMynbl COKpAIIEHHOTO YMHOMKEHHs. MHOTOWIEHBI OT OJHOMN
IepeMeHHON. J[eTMMOCTh MHOIOWIECHOB. JleJleHue MHOTOYIEHOB € OCTaTKOM. PanmoHanbHbple KOpHU
MHOTOYJICHOB C IIETBIMU KO3 (HUITCHTAMH.

VYpaBHeHUs U HepaBeHCTBa. JIuHEiHOe u KBajpaTHOE ypaBHeHHEe. Popmysa KOpHEN KBaJpaTHO-
ro ypaBHeHus. Pemenue nensix anredpanyeckux ypaBHeHUN. PeleHue palnoHaIbHBIX YpaBHEHUH.
VYpaBHeHue ¢ 1Byms nepeMeHHbIMU. CucTema JABYX ypaBHEHUH C JBYMs IIEPEMEHHBIMU: PELICHHE
cucreMbl. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. KBagpaTHOE HEPABEHCTBO.

[ToHsATHE YNCTIOBOM MOCIIEAOBATENBLHOCTH. ApU(MeTHIecKas 1 reoOMeTpudecKas Iporpeccuu.

Jlorapu¢m uncna. OcHoBHOE orapupmMuIeckoe ToxecTBO. Jlorapudm npousBeeHus,
YaCTHOI'O, CTENICHH; IIePeX0/] K HOBOMY OCHOBaHMIO. JleCATUUHBIN U HaTypaibHbIH Jorapudmsl,
4HCIIO e.

[IpeoOpa3oBanus BeIpaK€HHH, BKIOYAIONNX apu(METUUECKHE ONepallii, a TaKxkKe
orepaly BO3BE/IEHHUsI B CTENeHb M jorapudmuponanus. Ilepexon oT cioBecHON (GOpMYIHMPOBKU
COOTHOILIEHUH MeXly BEeTMUMHAMM K ajredpandeckoil. Perienne TeKCTOBBIX 3a/1a4 anredpanyeckum
CIIOCOOOM.

2. TPUT'OHOMETPUs
CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC MPOU3BOJIBHOIO yruiia. Pannannas mepa yrna. OCHOBHbIE
TPUTOHOMETPHYECKHE TOXAecTBa U Gpopmyisl. Dopmynsl npuBeaeHus. IIpeoOpa3zoBaHusl TPUTOHO-
METPUYECKUX BbIpaKeHUN. IIpocreiilne TpUroHOMETpUYECKUE YPaBHEHNS U HEPABEHCTBA.
ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, AapKKOTAHT€HC.

3. YPABHEHMUSI U HEPABEHCTBA

Pemenue panoHaabHbIX, TOKAa3aTEIbHBIX, JOTapU(PMHUUECKUX YpaBHEHUI U HEPABEHCTB.
Perrenne nppalOHaIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.

OcHOBHBbIE PHUEMBI PEIICHUS CUCTEM YpaBHEHHI: MOACTaHOBKA, alredpanveckoe
CJIOJKEHUE, BBEJICHUE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTD YPaBHEHUM, HEPABEHCTB, CUCTEM.

Pemenne cucreM ypaBHEHUN ¢ AByMsI HEM3BECTHBIMU IIPOCTEMIINX TUIIOB. Perienue cucrem
HEPABEHCTB C OAHOW IIEPEMEHHOM.

Hcnonb3oBanue cBOCTB U rpaduKkoB (PYHKUUN IPU PEIIEHUN YpaBHEHUI U HEPABEHCTB.
Merton nnTepBanoB. M300paxeHnue Ha KOOPIAMHATHOM MIIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHHA
Y HEPABEHCTB C JBYMs IEPEMEHHBIMU U UX CHCTEM.

IIpuMeHeHne MaTeMaTU4YECKUX METOJIOB Ul PELICHUs COAEP KATENIBHBIX IPAKTHUYECKUX 3a1ad.
WNHTtepnperanus pe3yibTara, yueT pealbHbIX OTrpaHUYECHUM.



4. ®OYHKIOHUUN

Oyukun. O0iacTh onpeaenecHus 1 MHOKeCTBO 3HadeHui. ['paduk Gyrakuuu. [Toctpoenue
rpaduKoB QYHKIMH, 3aJaHHBIX pa3IHYHbIMU criocoOamu. CBoMCTBa GYHKIIMNA: MOHOTOHHOCTb,
YETHOCTh M HEYETHOCTD, IEPHOANYHOCTD, OTPAHUYEHHOCTh. [IpOMeXyTKH BO3pacTaHus U
yObIBaHMs, HAMOOJIbIIIEE U HAMMEHBIIIEE 3HAYCHUS, TOUYKH IKCTpeMyMa (JIOKaJIbHOTO MAKCUMyMa U
MuHHMYMa). [Ipumeps! yHKIIMOHATBHBIX 3aBUCHMOCTEH B pEalIbHBIX MPOLIECCAX U SABICHUSIX.

Cnoxnast GyHkius (komno3uius ¢yHknuid). Bzaumao oopatasie dyrkuun. O0acth onpeaesne-
HUS 1 001acTh 3HaUeHU oOpatHoii pyHkumu. ['paduk oOparHoii pynkuuu. Haxoxnenue
dbyHKIIMHM, 0OpaTHON JaHHOM.

OcHoBHBIe 3neMeHTapHble (yHKIMH. CTeneHHas (QYHKIUS C HATypalbHBIM IOKa3aTeleMm, e
cBoiictBa U rpaduk. ['paduku npoOHO-TMHEHHBIX (YHKIMHA. TpuUroHoMeTpudeckue (GyHKIHH, UX
CBOHCTBa U rpaduKH, MEPHOANYHOCTh, OCHOBHOU mnepuoa. OOpaTHbIe TPUTOHOMETpUYECKHe (yHK-
IIUH, UX cCBOMCTBA U rpaduku. [TokazarenbHast GyHKIUS (IKCIIOHEHTA), €€ CBOWCTBA U rpaduK.
Jlorapudmuueckas GpyHKIus, e€ cBOMCTBA U rpaduk.

[TpeoOpa3zoBanus rpaduKOB: MapaIeIbHBINA IEPEHOC, CHMMETPHSI OTHOCHTEIBHO OCCH
KOOpJMHAT ¥ CUMMETPHS OTHOCUTEIFHO Havyaja KOOPAMHAT, PACTSDKEHUE U C)KaTHE BIOJIb OCEH KO-
Op/IMHAT.

5. HAYAJIA MATEMATHYECKOI'O AHAJIN3A

[lonsaTHe O mpezene MOCIEAOBATENIBHOCTH, IPEAE] MOHOTOHHOW OIPAHMYEHHOM IIOCIEN0BA-
TEJIBHOCTU. J[IMHA OKPYKHOCTHU M IUIOLIAAb Kpyra Kak Mpejesibl nocieaosareibHocTel. beckoneu-
HO yObIBaIoIasi TEOMETPUYECKAs IIPOIPECCHUS U €€ CyMMa.

[Tonstue o HempepsiBHOCTH GyHKIMU. [loHsTHEe 0 mpenene QyHkuuu B Touke. [loBenenue
¢bynkuuit Ha 6eckoHeyHOCTH. [IOHSATHE aCHMITTOTHI.

[TonsiTre o mpon3BoAHON GYHKINH, GU3HUECKUN U TEOMETPUUYECKUIN CMBICI MPOU3BOIHOM.
VYpaBHeHHE KacaTeNbHOU K TpapuKy () yHKIIHH.

[Ipou3BOHBIE CYMMBI, Pa3HOCTH, POU3BEACHUS U 4acTHOTO. [Ipon3BOIHBIE OCHOBHBIX 3JIE€MEH-
TapHbIX (pyHKUui. [IponsBoaHas cioxHoi (yHKIMU. BTopas mpousBoaHas, ee pU3MUECKUil CMBICI.

ITpuMeHeHMne MPOU3BOAHOM K MCCIeI0BaHNUI0 (YHKLIUN M OCTpoeHuto rpadukos. Mcnonab3oBa-
HUE MTPOU3BOJIHBIX MPH PELICHUH YPaBHEHUI U HEPABEHCTB, IPU PELICHUH TEKCTOBBIX, PU3NUECKUX
Y TE€OMETPUYECKHX 33/1a4, HaX0XKJICHUH HauOOJBbIINX U HAMMEHBIINX 3HAYCHUH.

[TepBooOpaznas. IlepBooOpa3Hblie sneMeHTapHbIX QyHKIMHA. [IpaBuna BeluMcIeHUS MEPBOOO-
pasHbiX. [lnmomane kpuBoiuHelHoU Tpamenuu. [Tonarue o6 onpenenenHoM uHTerpaie. ®opmyna
Herotona-JleitoHuma

IIpumeps! HCIIONIB30BaHUS TPOU3BOIHON ISl HAXOXKIACHHS HAUTYYILIEro PEIIEHUs B
MpUKJIaIHBIX 3a7a4ax. HaxoxkaeHue ckopocTu Ajs mpoliecca, 3aJaHHOro GopMyson uin
rpadukom. [Ipumepsl npruMeHeHus UHTerpaja B (pU3MUKe U TeOMETPUH.

6. DJIEMEHTbI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSATHOCTEM

TabnuyHoe wu rpaduueckoe NMpencTaBlieHUe AAHHBIX. YMCIOBbIE XapaKTEPUCTHKHU PSIOB JaH-
HbIX. [loouyepenHsblit 1 OTHOBPEMEHHBII BHIOOP HECKOJIBKUX AJIEMEHTOB U3 KOHEYHOI'O MHOKECTBA.
@dopmyIibl yKcia epecTaHOBOK, COUETaHUM, pa3MelieHuil. Perenne KoMOMHATOPHBIX  3ajay.

DneMeHTapHbIE U CII0KHbBIE COOBITUSA. PaccMoTpeHue ciayyaeB U BEpPOSITHOCTb CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSTHOCTH MPOTHUBOIIOIOKHOTO COOBITHS. [IoHsATHE O HE3aBUCUMOCTH
cOOBITUH. BepoATHOCTH U CTaTHCTUYECKAs! YaCTOTA HACTYIIJICHUS] COOBITHS.

7. TEOMETPUA

I'eomerpust Ha miockocTu. [TapannensHbie U TIepeceKaromuecs npsmbie. Yrona. MHOroyrosib-
HUK. OKpY>KHOCTb.

TpeyronbHUK, BUIBl TPEYrOJIbLHUKOB, pU3HaK paBeHCTBa. Teopema Iludaropa. CpoiicTBO Ouc-
CeKTpUCHI. Briuncienne OGUCCEKTpHUC, MEINMaH, BBICOT, PAJAMyCOB BIIMCAHHON M OMHCAHHOW OKPYX-



HocTeil. DOopMyIBl TUIOIMIAAN TPEYTOJNIbHUKA, BBIPAXKEHHE IUJIOLIATN TPEYrojJbHUKA Yepe3 paanyc
BIIMCAHHOM M ONMKMCAHHOW OKPYKHOCTEH.

YeThlpexyroapHUKH, KBaJpaT, poMO, mapajuiesorpamm, Tpaneuus. Teopema o cyMMe KBaIpaToB
CTOPOH U JMaroHajiel napajuieaorpamma.

Brincannbple U OnmMcaHHbIE MHOTOYTOJbHUKH. CBONCTBAa M NMPHU3HAKH BIHMCAHHBIX M OMHCAHHBIX
YEThIPEXyTrOJbHUKOB.

['eomeTprueckue mecta Touek. Perienne 3a1a4 ¢ NOMOILBIO T€OMETPUYECKUX NTpeoOpa3oBaHUi U
reOMETPUUECKUX MECT.

IIpsAiMble U NIOCKOCTH B NpocTpaHcTBe. OCHOBHBIC MOHATHS CTEPEOMETPUH (TOUKA, MpsiMas,
IUIOCKOCTh, IPOCTPaHCTBO). Ilepecekaromuecs, napauieiabHble U CKPELMBAIOIINECS IpsMble. YTOIl
MEXIy MpsIMBIMH B TpocTpaHcTBe. [lepneHauKyasipHOCTh NpsaMbIX. [lapaninensHOCTh U epreHIu-
KYJIIPHOCTb MPSIMOM U IJIOCKOCTH, IPU3HAKU U CBOMCTBA. YTOJI MEXy IPSIMOM M MI0CKOCThIO. []a-
PaAJIENBHOCTD MIOCKOCTEN, IEPIIEHANKYIIPHOCTD INIOCKOCTEH, IPU3HAKU U CBOMCTBA.

JIByrpanHblii yroi. PaccTosiHUs OT TOYKH A0 IUIOCKOCTU. PaccTosiHue OT MpsiIMOM [0 MIIOCKOCTH.
PaccrosiHne Mexny napamuieabHbIMU IIIOCKOCTSIMHU.

MHuororpannuku. Bepumnsl, peOpa, rpaHd MHOTOIpaHHHKA.

[Tpusma, ee ocHoBaHMsI, OOKOBBIE pedpa, BbIcOTa, OOKOBasi MOBEpXHOCTh. [IpsimMast 1 HakIOHHAs
npusma. [lpaBunbHas npusma. [lapamienenunen. Kyo6.

[Tupamua, ee ocHOBaHME, OOKOBbIE pedpa, BbICOTa, OOKOBAsl IOBEPXHOCTh. TpeyrosbHas
nupamyja. [lpaBuibHas nupamua. Y ceueHHas NUpaMuaa.

Cummerpuu B KyOe, B mapamienenumnene. CeueHns MHOrorpaHHUKoOB. [locTpoeHue cedeHuit.

Tesa n nopepxnoctu Bpamenus. [lwimnap u xonyc. OcHoBaHME, BbICOTa, OOKOBasi OBEPX-
HOCTh, oOpasyromasi, pa3septka. Illap u cdepa, ux ceuenus. KacarenpHas miockocth K cdepe.
OObembl Ten U oA ux nosepxHocreil. dopmynsl 00bema KyOa, napasienenunesia, Ipu3Msl,
mumHApa. Popmynel 00beMa mUpaMuabl 1 KoHyca. DopMysbl TUIOIMAACH MOBEPXHOCTEH U 00be-
MOB TeJl BpallleHHsl.

Koopaunnatbl u BeKTOpPBI. JleKapTOBBI KOOpIWHATHI B MpocTpaHcTBe. DopMylia paccTOSTHUS
MEeXIy ABYMs Toukamu. Bekropel. Moaynb Bekropa. PaBencTBo BekTOpoB. ClioskeHHE BEKTOPOB U
YMHOKE€HUE BEKTOpa Ha YMUCII0. YToa Mexay BekTopamu. Koopannatel BekTopa. CKalsspHOE IPOU3-
BezieHne BeKTopoB. KosnmuHeapHble BeKTOpHI. Pa3noxkeHne BeKTopa 1Mo ABYM HEKOJUIMHEApHBIM BEK-
topaM. Kommuianapssie BekTopbl. Pa3noxkeHne mo TpeM HEKOMILJIaHAPHBIM BEKTOpaM.

I1l.Tect BCTYIIUTEJBHOI'O HCIIBITAHUSA IO MATEMATHKE NJIA MOCTYNMAKOIIIHX

B nannHoO nporpamme NpeAcTaBlIeH BAapHUaHT TECTA, KOTOPBIM MPEJHA3HAYEH I MOCTYNAOMUX Ha
6a3ze cpeaHero oOmiero oOpa3oBaHusl, UMEIOIIMX MPABO Ha cJjauyy BHYTPEHHHUX BCTYNUTENIbHBIX HC-
MIBITAHH.

Tecr A MOCTYNAIOLIHKX.

Tect cocrout u3 19 3aganuit no ananoruu EI'D no npodunsHoi MmaremaTrke. OTBETOM K 33/1a-
HusM 1-12 sBrisieTcs 1esioe Yuciio WM KOHEYHas AecaTHaHas Ipo0k. Mcnonb3yiiTe 1 3aucH OT-
BeToB biank orBeroB. 3amanus 13-19 BHIMONHAIOTCS Ha OTJENBHBIX JIMCTAX M MTOCTYMAIOT MPOBE-
psromuM 3kcnepram. OTBETHI TAKKe BIMCHIBAIOTCS B biIaHK OTBETOB.

OO0pa3sen TecTOBBIX 33/IaHUI
ba3oBEIf YPOBEHD CIOKHOCTH

1. Haiizure kopens ypasaennst 3%~ °= 81,

2. aue! eexTopel o (1;2) . b (-3:6) . ¢(4:-2). HafiTy gmuuv BeKTopa @ - b+ ©.



3. Tpeyronpauk ABC Brimican B okpyxHOCTH ¢ ieHTpoM O. Yronm BAC pasen 23°. Haitnure
yron BOC. OtBer nmaiite B rpagycax.

T1OBBINIEHHBIN YPOBEHD CIOKHOCTHU

4. CUMMETpUYHYIO UTPAJBbHYIO KOCTh Opocuiu 3 pa3a. MI3BecTHO, YTO B CyMMe BBINANO
6 oukoB. KakoBa BEpOSTHOCT COOBITHS «XOTs ObI pa3 BBIMAJIO 2 OYKa»?

5. Haiinure naumenbinee snauenne Gynkmun Y = 9X—9In(x+11) + 11
Ha otpeske [—10,5; 0] .
6. a) Pemmre ypasrerne 2SiN(X+m/3)+ c0S2x=\3C0OSX+1 ;
6) 3amuuIUTe KOPHU 3TOTO ypaBHEHHs, IpMHAIeKamue uHTepsany (-7; 7/2).

KpI/ITepI/II/I OINCHUBAHHA TECTOBOI'O 3aJJaHUA 110 MATEMATHUKC

Kpurepun oneHnBaHus TeCTa OCHOBaHbBI HA pEKOMEHIAMAX JeMoBepcuu mpoekta EI'D mo mpo-
¢unbHOM MatemaTrke Ha 2025 m 2026 r.r. 3amaHusi COOTBETCTBYIOT PEKOMEHIANNSAM U MaTepua-
nmam caiita www.fipi.ru .

KonngecTBo 6aiioB, MOyd4eHHBIX 32 BBINOJHEHUE 3a/IaHUH ¢ pa3BepHYyThIM oTBeTOM 13-19, 3aBU-
CHT OT MOJIHOTHI PEIICHUS] U IPAaBUIIBHOCTH OTBETOB.

No 3ananus [TepBuuHsIi Oayn
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http://www.fipi.ru/

TectoBoe 3amanue oneHuBaercs mo 100-0aympHON cucTeMe. MaKCUMyM CyMMBI ITEPBHYHBIX
6amioB 32. Cymma nNepBHYHBIX 0a/UIOB, HAOpaHHBIX MOCTYHAIOMIMM IO 3a/IaHUSM, YMHOXAeTCs
Ha 3, 125. B pe3ynbTare BBICTaBIISETCS UTOTOBBIN TECTOBBIN Oasl.

JUis yCHemHoro npoxoX/IeHUsI BCTYIUTEIBHOTO UCIBITAHHS 110 MaTEMAaTUKE MOCTYMAIOMIEMY
HeoOxomuMo HaOpath He MeHee 40 TeCTOBBIX OalIoB.

[TporpamMmy coctaBmiia - TOIEHT Kadeapbl TyMaHUTAPHBIX U €CTECTBEHHO-HAYYHBIX TUCIUILINHKO-
BaJieHKO TatbsiHa JIMuTpreBHA



AHO BO Camapckuii yHUBEPCUTET IOCYJapCTBEHHOTO
ynpaBiieHUs] «Mex1yHapoIHbIH HHCTUTYT PhIHKA)»
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