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ITIPOI'PAMMA BCTYHOUTEJABLHOI'O UCIIBITAHUA

JUIS TOCTYHAIOIMX
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1. OBIIUE MOJIOKEHUS

Hacrosmas mporpamMma cocTaBieHa B COOTBETCTBHE €O CIEMYIOIUMHA HOPMATHBHBIMA
JOKYMECHTaMH:
— Ilpuka3 Munucrepctsa o6pasoBanus u Hayku Poccuiickoit ®eneparmu ot 17.05.2012

No 413 «O6 yrtBepxmeHur enepansHOro TOCYIapCTBEHHOI0 00pa30BaTeNLHONO CTaHAapTa
cpenHero obImero 06pa3oBanmsay (C M3AMEHEHHIMHE OT 12.02.2025);

— llpuxas Munucrepcra npocsemenns P® or 26.06.2025 r. Ne 495 "O6 YTBEPXKICHUH
enepanpHOTO TepedHs y4eOHHKOB, JONYINEHHBIX K HCIIOb30BAHMIO IpH pealu3aiuy
MMCIOIIAX TOCY IapCTBEHHYIO aKKPEAMTAIHIO 00pa3oBaTebHBIX IPOrpaMM HauaibHOTo OBIIEro,
OCHOBHOTO OOIIIEro, CpeIHEro O6IEro 06pa3soBaHHA OpPraHM3AIHAME, OCYIIECTBIISIOITAMHA
00pa3oBaTeNbHyIO [EATENBHOCTh M YCTAHOBJIEHHS IIPEJICIbHOTO CpOKa HCIOJIB30BAHUS
HCKIIOYCHHBIX y4eOHUKOB" (C M3MEHEHUSMH W TOMOTHEHHIME Ne 768 ot 27, 10.2025)

- IIpukas MunncTepeTBa mpocsemerus Poccumiickoit ®eneparuu ot 18.05.2023 Ne 371
«O6 yTBepxmeHHH (eneparbHON  06pa3zoBaTENBHOMN NpOrpaMMBl  CPETHETO  OOImero
obpasoBanus» (¢ H3MeHeHHsMHE 0T 09.10.2024);

BerynurenbHoe HCIBITaHAE IPOBOIUTCS HA PYCCKOM S3BIKE.
BerynurensHoe HCTIBITaHEE B TO MOCTYTUIEHHS CAETCS OJTHOKPATHO.

Berynurenshoe  mcmEITaHHE IpoBOmMTCS B (hopme TECTHPOBAaHHUS OYHO MIH C
HCTIOMB30BAHMEM JUCTAHIHOHHBIX TEXHOJIOTHA B CITyd9asX, HpPeQyCMOTPEHHBIXK IlpaBuiamm
nprema. '

2. CTPYKTYPA BCTYIIUTEJIBHOI'O UCTIBITAHUA
Ha recruposanue mo matemaruke naetcs 180 MEHYT.

BcerynurenpHoe ucmbITaHMEe MO MaTeMaTHKe COCTOHT H3 JByX YacTeH, BKITIOYAIOIINX B
cebst 18 samanmit. [Tepast yacte comepxut 13 3amanwmii ¢ KPaTKUM OTBETOM 6a30BOr0 YpOBHs
CIIOXXHOCTH U TIPOBOJHTCA B (hOpPME KOMITBIOTEPHOTO TECTHPOBAHMS. IIpH oTBeTax Ha BOIIPOCHI
IIEPBOH 9acTH MPEIyCMOTPEH BHIGOP OTHOTO IPABHIBHOTO BAPHAHTA M3 HECKOIBKHAX HIIA BBOJI
YHCJIOBOTO OTBETA.

Bropas 4acTs comepxuT 5 3amaHuii ¢ pa3sBEPHYTHIM OTBETOM MOBBINIEHHOTO H BEICOKOIO
ypoere# cioxuocty. [lpu BemonHennu 3ananuit 14-18 tpeGyercs sammcartsh moTHOE pelieHue.
Ouenka pemenuii 3a1aHuii BTOPOH 9aCTH IPOBOLUTCS LICHAMHE IPEIMETHON KOMHCCHH.

BEUIJIBI, IIOJIy4YCHHBIC 3a BBIIIOJIHCHHBIE 3a/IaHU, CYMMHDPYIOTCH.

3. COIEPXAHHME BCTYIIUTEJBHOI'O UCIIHITAHUSA

3.1 Ienbio BCTYMHTENBHBIX HCHBITAHHN SBISETCS IIPOBEPKA CIHENYIOINUX 3HAHWUHU H
YMEHHH IOCTYIAIOIHX 110 anredpe, TeOMETPHH B HadaJlaM MaTeMaTHIeCcKOTo aHalIH3a.

3.2 Temaruueckue Pa3feabl Kypca MaTeMaTHKH, KOTOpbI€ COCTaBJAKT OCHOBY
IK3aMEHALMOHHBIX 3aIaHUH



AJITEBPA

Kopens cremenn n >1 u ero croiictsa. Cremens c PallMOHAILHEIM IIOKa3aTejleM, ee
cBoficTBa. IloHATHE O CTemeHM ¢ IEHCTBHTENBHBIM IIOKA3ATETEM. CaoiictBa cremenu c
NEHCTBUTEIHHBIM II0Ka3aTENEM.

Jlorapugm wicia. OcHoBHOE Morapudmugeckoe ToXxzaecTBo. Jlorapudm mpouspenenus,
HAaCTHOTO, CTENCHH; TICPEXO/T K HOBOMY OCHOBaHMIO. [IpeoGpa3oBanus mpocTeHmmx BBEIpXEHUA,
BKIIIOYAIOIIUX apU(DMETHYEeCKHe ONEpalld, a Takke OIICpaIiio BO3BEACHHUS B CICNEHb H
OIIEPAIIHIO JIOrapu(PMUPOBAHHS.

CuHyc, KOCHHYC, TAaHIEHC, KOTAHTEHC IPOHM3BOIBHOTO yria. Pangmannas mepa yria.
CHHyC, KOCHHYC, TaHI€HC M KOTaHICHC Yncia. OCHOBHEIE TPUTOHOMETPUYIECKHE TOMKIECTBA.
@opmyiel nipuBeeHus. CHHyC, KOCHHYC M TAHTEHC CYMMBI M Pa3sHOCTH JByX yrioB. CHHYC u
KOCHHYC JNBOMHOTO yria. @OpMyNbl MOIOBHHHOTO YIIIa. IIpeoGpa3oBanuss CyMMBI
TPUTOHOMETPHIECKUX (DYHKIMH B IIPOU3BE/CHAE M IIPOU3BEICHHAS B cymmy. IIpeobpaszosanus
IPOCTEHINNX  TPUTOHOMETPHUIECKHX  BBIPAKCHHUIA. Tpuronomerpudeckne ypaBHeHHS u
HEPaBEHCTBA. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCII.

OYHKINHN

lonsrre ¢pynxnun. O6nacTh ONpeeTeHAs ¥ MHOKECTBO 3HAYCHHI ¢ysxmum. I'padux
¢ynkun. IToctpoeHue rpaduxoB (yHKIMMH, 3aMaHHBX pa3smMIHBEIMH criocobamu. CBoiicTBa
GyHKUMHA: MOHOTOHHOCTB, HYETHOCTh H HEYETHOCTD, NEPHOUYHOCTD, OTPAHHYEHHOCTH.
IIpomexyTkn Bo3pacTanus ¥ yOhBaHWs, HAuGONbINEE ¥ HAMMEHDBIIEE SHAUCHHS byHKIHH,
TOYKH SKCTPEMyMa (JIOKAIbHOTO MaKCHMyMa H MAHAMYMA).

O6parnas ¢ynxmus. O6nacTs ONpeleTeHns W 06ACTh 3HAYCHHIL obpaTHOU (yHKIHH.
I'paux obpatroit Gyrknmm.

Crenennas (GyHKIOMS C HarypamlbHBIM —[OKa3aTeleM, e CBOHCTBA u rpaduxk.
BeprukanbHblE ¥ TOPH3OHTANBHBIE ACHMIITOTHI rpapukoB. I'padux Apo6HO-THHEHHBIX

GYyHKIHIIA.

Tpuronomerpuueckue QyHKIMH, HX CBOMCTBA H rpaUKy; MEePHOTMIHOCTh, OCHOBHOM
MIEPUO/I.

IlokasarensHas (yHKuws (SKCIOHEHTA), €& CBOMCTBA M rpaduk. Jlorapudpmuueckas
(ynKIms, € cBolcTBa M rpaduK.

IIpeoGpazoBanus rpauKoB: mapaIebHEI TIEPEHOC, CHMMETPHS OTHOCHTEIBLHO OCEH
KOOpZMHAT ¥ CHMMETpHsl OTHOCHTENBHO Hadalla KOOPIMHAT, CHMMETPHS OTHOCUTENBHO IPSMO
Y = X, pacTsDKEHHE M CXXaTHe BIOJb OCel KOOpAHHAT.



HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Ilonsatne o mpenene mocnenoBarensHOCTH. CymEcTBOBAHHE npeiesa MOHOTOHHOI
OTPaHMYCHHOH TOCIEAOBATENBHOCTH. JIIMHA OKDYKHOCTH M ILIOIMIANb Kpyra Kak Ipeens
nocnenosatenbHocTel. beckonedno y6sBatoman reomeTpmaeckas IPOTPECCH U €€ CYyMMa.

IlonsTHE 0 HENPEPHIBHOCTH (QYHKITHH.

IlpousBonHas QyHkuuH, (EIHYECKHH wu TEOMETPUYCCKHN CMBICT IIPOM3BOTHOIA.
YpaBHenwue KacaTenbHOM K TpaduKy Gynxuun. ITpoussoarke cyMMEL Pa3HOCTH, IPOU3BEACHHS,
4acTHOro. IIpOM3BONHBIE OCHOBHBIX 3IIEMEHTAPHBIX ()yHKITHEL. IlpuMeHeHre MPOM3BOMHOM K
HCCIIENOBAHHIO (YHKIMH U IIOCTPOEHHIO TPadHKOB, HAXOKICHHE 9KCTPEMYMOB, HAaHOOJIBIIErO U
HAaMMEHBINETO 3HAYeHUH (yHKUMHE Ha oTpeske. IIpomsBomHbe 06paTHOM GYHKINK U CIIOXKHOMN
byHKIHH.

Ucnonp3oBanus MPOU3BOJTHOM JIIA PCHICHUA 3a7a49 ONTUMH3ALHMH C 3KOHOMHYECKHM
COOEPIKAaHUEM.

YPABHEHMSA U HEPABEHCTBA

Pemenne painuoHATbHEX, HpPPALHOHANBHEX, TPHTOHOMETPHYECKHX, IIOKa3aTeNNbHBIX,
norapu)MUYECKHX ypaBHEHHH U HEPABEHCTB, HX CHCTEM. PelleHne crcTeM YPaBHEHUH C IBYMsI
HEU3BECTHBHIMH.

Vcnonb3oBanue CBOKCTB U rpadukoB dyHKImii IIPH PEIICHUH YPaBHEHUH U HEPABEHCTB.
Meton wuHTepBanoB. WsobpaxeHne Ha KOOpIMHATHOM IIJIOCKOCTH MHOXECTBA pelIeHH it
YPaBHEHU# ¥ HEPABEHCTB C JIBYMs [IEPEMEHHBIMHA U X CHCTEM.

I'EOMETPUSI

llpsiMBIE ® IIOCKOCTH B  IPOCTPAaHCTEE. ITepecekaromuecs, mnapajleIbHEIE W
CKPCIUBAIOMHUECH MPSMBIC. YIOI MeXAy NPSAMBIMA B IIPOCTPAHCTBE. IlepnennuKyaspHOCTS
IpsaMBIX. [lapamiensHOCTh U IepieH UKy ISpHOCT IPSAMO#M ¥ IIIOCKOCTH, TIPH3HAKK B CBOMCTBA.
Teopema o Tpex mepmeHmukymspax. [lepnennukynsp u HakigoHHAsI. Yrou "MEXIy IpsSMOH Hu
mnockocThio. IlapamnensHocTs miIockocTei, NCPICHIMKYJIAPHOCTh ILIOCKOCTEH, NMPH3HAKA H
CBOMCTBA. JIByrpaHHBIH yro, TMHEHHEL yrom JIBYTPaHHOIO yrja.

Paccrosaus oT Toukn 10 mnockocTH. PaccTosHue oT NIpsSIMOH IO IJIOCKOCTH. PaccTosiHue
MEXIy napamielbHBIMH INIOCKOCTAMHE. PaccTosiHIe MeXTy CKpeImUBaOIuMAcs TMPSAMBIMH.

Ilpusma, ee ocHOBaHus, GOKOBEIE pebpa, BHICOTA, GOKOBAS ITOBEPXHOCTh. [IpsiMas u
HakJIOHHas pu3Ma. lIpasunbnas npusma. [lapamnenenunen. Ky6.

Ilupamuna, ee ocHOBaHue, GOKOBEIE pebpa, BEICOTA, 6OKOBas MIOBEPXHOCTh. TpeyroibHas
nupamuia. IIpasuibHas nupamMuna. Y cedeHHas IupaMua.

Ceuenns Ky6a, IpU3MBL, THPAMHIBL.



Tena u NOBEPXHOCTH BpAIICHUA. HI/IJII/IHI[p U KOHYC. YceueHHpIit KOHYC. OCHOBaHI’IC,

BBICOTA, 6okoBas IIOBEPXHOCTS, 06p3,3y}01118}1, pa3BepTKa. OceBble ceueHms H CCUCHUMA
ITapaJiIC/ibHbIE OCHOBaHHIO.

Iap u coepa, X cedenus, kacaTeIsHas IIOCKOCTD K ctepe.

OGBeMBI TeNl M IUIOaNy WX HOBEPXHOCTEM. ®opMmyer 06keMa Ky6a, IPAMOYTOIBHOTO
TapaJlie/IenuIesa, IpusMbl, UIMHApA. ®opMymsl o0beMa IHpaMUAB KoHyca. DopMyIisl
TIJIOIIaA¥ IOBEPXHOCTEH HUIMHPA M KOHyca. DopMyIIE 06BeMa mIapa v miomaay chepel.

Koopnvmarel u BexTophl. JlexapToBbI KOOpIMHATEI B IIpOCTpaHCTBe. Dopmyna
PACCTOAHMSI MEXTY IBYMA TOUKaMH. YpaBHEHHS cephl X MIOCKOCTH. DOPMyIIa paccTOSHHS OT
TOYKH IO ITOCKOCTH.

Bekropel. Mozyns BekTopa. Paserctso BEKTOPOB. CII0MEHHE BEKTOPOB M YMHOIKCHHE
BEKTOpA HA YHCIO. YTOI MeXTy BekTopamu. KoopauuaTs BekTopa. CxaspHoe mpousBencHHe
BeKTOpoB. KommuaeapHsie BekTOphl Pasmoxenue BCKTOpPa IO JBYM HEKOJUTHHEAPHEIM
BekTOpaM. KomIutanapusie BekTopst. Pasnoxenue mo Tpem HEKOMILIaHAPHEIM BEKTOpaM.

4. KPUTEPUM OIIEHKY BHITOJTHEHHS
IK3AMEHAITMOHHOI'O 3AJTAHUS

3anaHus OLEHHBAIOTCS PasHBIM KONMYECTBOM GAUUIOB, B 3aBHCHMOCTH OT X THma. B
TecTe 18 BOIpPOCOB paseseHHEIE Ha 3 YPOBHS CIIOXKHOCTH: 1) 13 BompocoB mepBoit wacty; 2) 5
BOIIPOCOB  BTOPOH YaCTH MOBEINIEHHOTO M BBICOKOTO YpOBHEH cioxkHocTH. Ha OCHOBe
PE3yIbTATOB BBIIONHEHHMS BCEX 3alaHMd SK3aMeHa OIpeleNsieTcss WTOroBeIi 6am1 mo 100-
6amTbHOM IKane. MakcHManbHOe 3HaYeHre 6AITOB 3a 3alaHus IIEPBOM YacTH PaBHO 65.

MunHManbHOE KOMMYECTBO GALIOB 3a YCHEIIHOE MPOXOMKIEHHE BCTYIHUTEIHHOTO
MCTIBITAHHAA, HE3aBHCHMO OT YCJIOBHS IOCTYIUICHHS, COOTBETCTBYET MHHHMAIBHBIM 6ajlIaM
YTBEPKAEHHBIM [IpaBuaMu Ha TEKyIIHiA rog.

S. CIIMCOK UCTOYHHMKOB JIJIsI IIOATOTOBKHA
K BCTYIIMTEJIBHOMY UCIIBITAHUIO
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