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BBEJEHHUE

Hacrosimass mporpamma cocTaBieHa B COOTBETCTBUM ¢ MMHHCTEpCTBA HAYKH M BBICIIETO
obpazoBanust PO or 27.11.2024 r. Ne 821 «O06 yrBepxknenun Ilopsaka mpuema Ha OOy4eHHe IO
o0pa3oBaTeNbHBIM MPOrPaMMaM BBICIIETO O0pa30BaHMs - MporpamMmaM OakajaBpuara, mporpammam
CHenuajgnuTeTa, IMporpaMMaM MAarucTpaTypbl», pPErIaMEHTHUPYET COJEpKaHUE BCTYIHTEIbHBIX
ucnbITaHui 1o Marematuke, npopoaumMeix AHO BO MHO camocTositenbHo.

[Iporpamma 00111€00pa30BaTENBHBIX BCTYNUTEIBHBIX UCIIBITAHUI COCTABIIEHA B COOTBETCTBUU C
TpeOOBaHUSAMU MPEIMETA «MATEMATHKa» B 00BEME TOCYJaPCTBEHHBIX UTOTOBBIX MCIIBITAHUHA CPETHETO

oOmero oopa3oBaHusl.

INPOTPAMMA ITPEJIMETA «MATEMATHUKA»

Cooepotcanue pazoena «Apugpmemuka, ancedpa u Havana aHaIU3A)
Aunredpa

Yucna, kopnu u cmenenu

Llensie ymcna. CreneHb ¢ HATypajbHBIM IOKaszaTeneM. /[poOu, MpOLEHTHI, paroOHAIbHBIC
yucna. CreneHp ¢ nenbiM mnokaszateneMm. Kopenbp crenmenn n > 1 u ero cpoiictBa. CreneHb c
palMoOHaNIbHBIM IOKa3aTeneM U e€ cBoricTBa. CBOMCTBA CTEIEHHU € ACHCTBUTEIbHBIM MIOKA3aTEIEM.

Ochogvl mpuzonomempuu

CuHyc, KOCUHYC, TaHI€HC, KOTaHI'€HC NPOU3BOJBHOrO yria. Paguannas mepa yrina. CuHyc,
KOCHUHYC, TQHI'€HC M KOTaHreHC uucia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKAEeCTBA. DOpPMyIIbI
npuseneHnsd. CHHYC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX yrioB. CHHYyC U

Jozapugmut

Jlorapudm uumcna. Jlorapudm mpousBeneHHUSA, YACTHOTO, CTeneHU. JlecaITHuHbId U
HaTypaJbHBIN JorapuMbl, YUCIIO €.

Ilpeobpa3zosanusa evipasricenuil

[IpeoOpa3zoBanus BBIpaKEHUM, BKIIOUYarOIUX apudmernyeckue omepanuu. [IpeodbpazoBanus
BBIpQKEHUI, BKJIIOYAIOIIUX OIEpalMi0 BO3BENEHUS B creneHb. [IpeoOpa3oBaHusl BbIpaKEHUH,
BKJIIOYAIOIIUX KOPHU HaTypaybHOW cTeneHu. [IpeoOpa3oBaHuss TPUTOHOMETPUUECKUX BBIPAKECHUH.
IIpeoOpa3oBanue BhIpaK€HUH, BKIIOUYAIOMIMX OIEpaIuio jJorapugmupoBanus. Moaynb (abcontoTHast
BEJIMYMHA) YHCTIA.

YpaBHeHHsI U HEPABEHCTBA

Ypasenenua

KBanparuble ypaBHeHMs. PaumonanbHble ypaBHEHMs. MppalmoHalnbHBIE  ypaBHEHUS.
Tpuronomerpuueckue ypaBHeHus. llokazatenbHble ypaBHeHUs. Jlorapudmudeckue ypaBHEHUS.

PaBHOCUIIBHOCTh ypaBHEHHM, cucTeM YypaBHeHui. [Ipocrteilme cucTemMbl ypaBHEHUM C ABYMS



HeusBecTHbIMU. OCHOBHBIE NMPUEMBI PEILEHUs CHUCTEM YpaBHEHUI: MOJICTAHOBKA, alredpanyeckoe
CIIO’)KEHHE, BBEIECHHE HOBBIX INEpeMEHHBIX. lcmonb3oBaHue CBOWCTB M TpadukoB (QyHKUUH Hpu
perieHuu ypaBHeHui. M300pakeHrne Ha KOOPAMHATHOM MIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHU C
JIBYMslI TEPEMEHHBIMU K HX cucTeM. [IpuMeHeHHe MareMaTH4eCKuX METOJOB [UIsl PELICHUS
COJIEp>KaTENbHBIX 33/1a4 U3 Pa3IMYHbIX 00JacTel Hayku U MpakTukd. MHTeprperauus pesynbrara,
Yy4€T peanbHbIX OTPAaHUYCHUM.

Hepasencmea

KBagparuele HepaBeHcTBa. PanmonanbHble HepaBeHcTBa. [loka3arenbHble HEPAaBEHCTBA.
Jlorapudmuueckue HepaBeHcTBa. CHCTEMBbl JTUHEHHBIX HepaBeHCTB. CHUCTEMBbl HEPABEHCTB C OJHOMN
MEpEMEHHON. PaBHOCMIIBHOCTh HEpPABEHCTB, CHUCTEM HEPABEHCTB. L CMONb30BaHHE CBOMCTB H
rpaduKoB QYHKIUI IPH pEIICHUH HEPaBEHCTB. MeTo nHTepBasioB. M300pakeHrne Ha KOOPAMHATHOM

IINTIOCKOCTH MHOKCCTBA pCI_HeHI/Iﬁ HEPAaBCHCTB C ABYM: IIECPEMEHHBIMU U UX CUCTCM.

DyHKUUHA

Onpeoenenue u cpaguk ynkyuu

@ynkuus, obnacte omnpeneneHus QyHKOUM. MHOXeCTBO 3HaueHU ¢yHkuuu. ['paduk
¢byskuuu. Ipumepsl pyHKIMOHANBHBIX 3aBUCUMOCTEN B peallbHBIX Mpolieccax U siBneHusx. ObpaTHas
¢ynkuusa. ['padux oOparHoit ¢ynkuuu. [IpeobGpasoBanusi rpadukoB: NapaieNbHBIA IEPEHOC,
CUMMETpHSI OTHOCUTENILHO OCEeH KOOpIMHAT.

dnemenmapnoe ucciedosanue YyHKyuii

MoHoToHHOCTh (yHKIMHU. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS. YETHOCTH W HEYETHOCTH
¢ynkuuu. [lepuoguunocts GyHkuuu. OrpaHrnueHHOCTh QYHKIUH. TOUYKH 3KCTpeMyMa (JIOKaJIbHOTO
MakcuMyMma U MUHUMyMa) GyHKiud. Hanbosbiiiee 1 HauMeHbliee 3Ha4eHUs (PYHKITUH.

Ocnosnbvle r1emenmaphsvie QynKyuu

Jluneiinas ¢ysnkuus, e€ rpaduk. DyHKIMS, ONMCHIBaIOIIas OOpPaTHYIO MPOMNOPIHOHAIBHYIO
3aBUCHUMOCTb, €€ rpaduk. Kpagparnunas pynkuus, e€ rpadux. CrenenHas GyHKIUS ¢ HATypaJIbHBIM
nokasaresuem, e€ rpapuk. Tpuronomerpuueckue GyHkiuu, ux rpauku. [loxazarenbHas pyHkus, e

rpaduk. Jlorapupmudeckas pyHkuus, e€ rpagux.

Hayana maTteMaTH4eCcKOro aHajm3a
Ilpouszeoonan
[TonsiTie 0 MPOU3BOAHOW (YHKIIMH, TEOMETPHUYECKH CMBICT MPOW3BOAHON. Duznueckuit
CMBICJ MPOU3BOJHOM, HAXO0XKACHUE CKOPOCTH Ui Tpollecca, 3aaHHoro (Gopmymnol i rpadukom.
VYpaBHenue kacarenbHOM K rpaduky ¢yskuuu. IIpomsBogHble CyMMBbl, pa3HOCTH, MPOU3BEIEHUS,

yacTHOTO. [Ipon3BOIHBIE OCHOBHBIX AJIeMEHTapHBIX GyHKIHH. BTopas npousBoaHas u e€ Gpusnueckuii



CMBICII.

Hccneoosanue gpynxyuii

[IpuMeHeHHEe MPOU3BOAHON K MCCIEIOBAHUIO (PYHKUIUH U MOCTpoeHHIO Tpadukos. [Ipumeps
UCIIOJIb30BAaHUS ITPOU3BOJHON JJIl HAXOXKIEHUS HAWIYYIIEro PEIICHUS B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 331a4aX.

Ilepsooobpasznan u unmezpan

[TepBooOpasHbie neMeHTapHbIX (yHKIMA. [IpuMepsl mpuMeHeHus HHTerpana B (pusmuke u
rE€OMETPHUH

J1eMeHTbl KOMOMHATOPUKHU, CTATUCTUKH Y TEOPUHU BEPOSATHOCTEM

dnemenmovl KOMOUHAMOPUKU

[Toouepenuslii 1 OJHOBPEMEHHBIH BBIOOp. DOPMYINBI YHCIa COYETAHUH M TEPECTAHOBOK.
bunom HeroroHa.

Inemenmul cmamucmuku

TabmuHoe 1 rpaduveckoe MpeaCcTaBICHHE JaHHBIX. UucnoBble XapaKTEpUCTHKU PSI0B
JTAHHbIX.

Inemenmul meopuu éepoamuocmeit

BepositHocTH coObITHI. [IpriMepsl HCIIOIB30BaHUS BEPOATHOCTEH U CTATUCTUKY IPU PEILICHUU
MPUKJIAIHBIX 3a7ay.

Cooeporcanue pazoena «I'eomempusny,

Inanumempusn

Tpeyronsauk. [TapannenorpamMm, npsMoyroisHUK, poM0O, kBajapat. Tpanenus. OKpy>KHOCTb U
Kpyr. OKpy»HOCTb, BIMCaHHAas B TPEYTOJbHUK, U OKPYXHOCTb, OIHUCAHHAs OKOJIO TPEYroJbHUKA.
MmuoroyronpHuk. CymMma yrjloB BBIIYKJIOTO MHOTOYrojibHUKA. IIpaBHiIbHbIE MHOIOYTOJIbHUKH.
BrnrcanHas OKpy»XHOCTb U ONMCAaHHAs OKPY>KHOCTb IPAaBUIIBHOIO MHOTOYTOJIbHUKA.

Ilpameie u nnockocmu 6 npocmpancmee

[lepecekaromuecs, mapauleIbHble U CKPEIIMBAIOLIUECS TMpSAMbIC; MEePHEeHANKYISIPHOCTh
MPSIMBIX.

[TapamienpHOCTh MPSIMON U IUIOCKOCTH, IPU3HAKU M CBOMCTBA. IlapanienbHOCTh MIIOCKOCTEH,
NIPpU3HAKU M CBOMCTBAa. [lepneHIUKYISIpPHOCTH MHpPSMOW M IJIOCKOCTH, IPU3HAKM M CBOMCTBA;
MIEPIEeHIUKYIISIP U HAKJIIOHHAS; TeopeMa 0 TpEX nepneHaukyispax. [lepneHauKyaspHOCTb MITOCKOCTEH,
MIpU3HAKU U cBoiicTBa. [lapanienbHoe MPOEKTHPOBAHKE. IPOCTPAHCTBEHHBIX PUTYD.

Mnozozpannuku

[Tpusma, e€ ocHoBaHus, OOKOBbIE p&Opa, BbICOTA, OOKOBas MOBEPXHOCTh; MpsiMasl MPU3MA;
npaBuibHas npusMa. [lapannenenunen; ky0; cummerpun B KyOe, B mapayuienenunese. Ilupamuna, eé

OCHOBaHHUE, OOKOBbIe pEOpa, BHICOTA, OOKOBAas MOBEPXHOCTh; TPEYroJibHAs NMUpPaMHAA; MpaBUIIbHAs



nupamua. CeueHust Ky0a, mpHU3Mbl, TUpamMuabl. [IpencTaBieHue 0 NMPaBUIBHBIX MHOTOTPaHHUKAX
(Terpanzp, Ky0, OKTadp, TOACKAAP ¥ UKOCAP).

Tena u nosepxnocmu epaujeHus

[Mwmnuap. OcHoBaHMe, BBICOTA, OOKOBas MOBEPXHOCTh, OOpasyromias, pa3BepTka. Kowyc.
OcHoBaHue, BbIcOTa, 00KOBast MOBEPXHOCTh, 00pasytomias, pazBeptka. lllap u cdepa, ux ceueHus

H3mepenue zeomempuueckux 6enuiun

Benuuuna yria, rpagycHas Mepa yriia, COOTBETCTBUE MEXKAY BEJIMYMHOW yIJia U JJIMHOW JyTH
OKPY>KHOCTH. YTOJ MEXAYy HPSIMBIMHA B MPOCTPAHCTBE; YrOJI MEXIY MPSAMOW U TUIOCKOCTBIO, YOI
MEXIy IUIOCKOCTSAMH. JlmMHa oOTpe3ka, JIOMaHOW, OKPYXXHOCTH, TIEPUMETP MHOTOYTOJIbHUKA.
Paccrostaue or TOUYKH a0 HpﬂMOﬁ, OT TOYKHU OO INNIOCKOCTH, PACCTOAHHUC MCKAY MapalJICJIbHBIMH U
CKpCHIMBAIOIIUMHUCA MPAMBIMH, PaACCTOAHHUEC MCKAY MNapaJUICIbHBIMU IIJIOCKOCTAMMU. HJ’IOH_IaIH)
TPEYroJIbHUKa, MapajuiejiorpaMma, Tparenuu, Kpyra, cektopa. Iliomaab MOBEPXHOCTH KOHYCA,
mwmHApa, chepbl. O0bEM Ky0a, MPAMOYToJILHOTO Napalie/euea, TUPaMUJIb, TPU3MbI, IWIHHIPA,
KOHYyca, [apa.

Koopounamot u eéexmopui

KoopauHaTel Ha TIPsSMOIA, JEKapTOBBI KOOPJIMHATHI HAa TUIOCKOCTH M B TIpocTpaHcTBe. Dopmyia
paccTosiHUST MEXKIy IBYMs TOYKaMH; ypaBHeHUe cdepbl. Bekrop, Monynb BekTopa, paBEHCTBO
BCKTOPOB, CJIOKCHHUEC BCKTOPOB MW YMHOXCHHE BCKTOpa Ha YHUCIIO. KOJ’IJ’H/IHeapHI)IC BCKTODPLI.
PasnosxeHne BeKTOpa 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM. KommianapHsie BEKTOPBIL.
Pasnoxxenue mo TpéM HEeKOMIUIaHAPHBIM BeKkTOpaM. KoopanHAThl BEKTOpa; CKAIPHOE MPOU3BEICHUE

BCKTOPOB, YT'OJI MCKAY BEKTOPAMH.

TPEBYEMbBIE YMEHHUA U HABBIKH

Ha BcTynuTenpHOM MCIIBITAHUY IO MATEMATHUKE MOCTYAOIINN JOKEH YMETh:

YMeThb BBINOJHATH BHIYMCICHUS M IPe00pa3oBaHust

o BoinonusaTe apudmernueckue AeMCTBHs, codeTas YCTHbIE U NMUCHBMEHHBbIE MPHEMBI;
HaXOJUTh 3HAYEHHUA KOPHS HATypaJbHOM CTENEHHU, CTENEHU C PALMOHAIBHBIM IOKa3aTelleM,
nmorapupma

o BbluncnsaTe 3HaYeHHs] UMCIOBBIX W OYKBEHHBIX BBIPQKEHUH, OCYIIECTBISAA
HEO0OXOUMBIE IMOJICTAHOBKH U MPe0Opa3oBaHUS

. [IpoBoauTh 1O u3BECTHBIM (opMynaM U TpaBuiIaM MpeoOpa3oBaHHs OYyKBEHHBIX
BBIPXEHUH, BKIIIOUAIOIIUX CTEIIEHH, PAIUKAIbI, JOTapU(PMbl U TPUTOHOMETPUUECKHE PYHKIIUH

Ymemo pewvams ypasnenun u nepasencmea

o Pemarp panuoHanbHble, UppPALlMOHAIBHBIE, TOKA3aTeIbHbIE, TPUTOHOMETPUUECKHE U

JIOFapI/I(bMI/I‘-IGCKI/Ie YpaBHCHUS, UX CUCTCMEIL



. Pemate ypaBHEHMS, IPOCTEUININE CUCTEMBI YPaBHEHUMN, UCTIONB3YsI CBOMCTBA (hYYHKIIHMA

U UX rpauKOB; UCIIOIB30BaTh AJIsl MPUOIMKEHHOTO PEeICHHs] YpaBHEHUI 1 HEpaBEHCTB rpaduyecKuit

METOJ
o Pemrate PallMOHAJIBHBIC, TIIOKA3aTCIILHBIC U JIOI‘apI/I(bMI/I'-ICCKI/Ie HCpPaBCHCTBA, HX
CHUCTEMBbI
Ymems evinonname oeiicmeusn ¢ hynkyuamu
o Onpenensath 3Ha4eHUE (YHKIMU 1O 3HAYCHUIO apryMEHTa MPU Pa3InYHbIX CIIOCO0ax

3agaHus (QYHKIMK; OMUCHIBATh 1O rpauKy MOBEACHUE U CBOWCTBA (PYHKIIMH, HAXOIUTH MO IpaduKy
¢byHKIMM HanOobIIee M HAaMMEHbIIee 3HAUCHUST; CTPOUTD Tpa(uKy H3y4eHHBIX (YHKIHNA

o Bbrunciste npon3BoiHbIE U IEPBOOOPA3HBIC 3JEMEHTAPHBIX (PyHKINI

o HccnenoBath B OpOCTEHIIMX Ciydasx (QYHKIMM Ha MOHOTOHHOCTb, HAaXOIUTh
HanOoJIbIIIee M HAaNMEHbIIIee 3HAUCHHS (DYHKIIUH.

Ymems evinonname Oeiicmeus c 2eomempuueckumu Quzypamu, KOOpOUHAMAMU U
6eKmopamu

o Pemate mmanuMeTpruyecKkue 3aaud Ha HAXOXKICHUE TEOMETPUICCKUX BEIHUYUH (JJTHH,
YTJIOB, TUTOIIACH )

o Pemate mpocreiimme crepeoMeTpHyYecKHe 3aJadd Ha HAXOXKJICHHE T'€OMETPHYECKHX

BEJIMYUH (JIJTMH, YTJIOB, IO e, 00bEMOB);

° WCIIOIb30BaTh MPU PEUICHUU CTEPEOMETPUUECKHUX 3a7a4 TUIAHUMETPUUECKHE (HaKThl U
METOBI
° Onpenenarb KOOPJIAWHATHI TOYKHU; MPOBOJUTH ONEPAIIMU HAaJ BEKTOPAMH, BBIYHMCIIATH

AJIMHY U KOOPAWMHATBI BEKTOPA, YIOJI MCXKY BECKTOpaMU

Ymemo cmpoums u uccnedoéamov npocmeiiumiue mamemamuueckue mooenu

° MonenpoBaTh peajbHblE CUTyallMM Ha S3bIKE€ aiareOpbl, COCTaBISATh ypaBHEHUS U
HEPABEHCTBA I10 YCJIOBHUIO 3a/1ayM; UCCIIEOBATh IIOCTPOEHHBIE MOJEIN C UCIOJIb30BAaHUEM arrapara
anreOpsl

o MOI[GJ'II/IpOBaTB PCAIBHBIC CUTYallUd HA A3BIKEC '€COMCTPUHU, UCCIICA0BATh IMTOCTPOCHHBLIC
MOJIETIM C MCHOJIb30BAaHUEM TE€OMETPUUECKUX IOHATUH M TeopeM, ammapara aiareOpbl; peuaTh
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOKICHUEM I€OMETPUYECKUX BEITHUNH

o IIpoBoguTh AOKa3aTENbHBIE pACCYKAEHUS TP PEIIEHUWM 3a/1ad, OLIEHUBATh
JIOTUYECKYIO NPaBUIBHOCTD PACCYKIEHUH, paclio3HaBaTh JIOTHYECKH HEKOPPEKTHBIE PACCyKICHUS

. MopenupoBaTh peaibHble CUTYyallUd HA S3bIKE TEOPUM BEPOATHOCTEH U CTATUCTHKH,

BBIUUCIISATH B MPOCTEHIINX CIIydasx BEPOSATHOCTH COOBITUI



Ymems ucnonvzoeams npuoopemennvie 3Hanun u ymeHus 6 NPAKMUYECKOU 0eAMENbHOCHU
U NOBCEOHEBHOUL HCUZHU

[ ] AHaJII/I3I/IpOBaTL peaanHe YHCJIOBBIC JaHHBIC, I/IH(I)OpMaI_II/IIO CTaTUCTUYCCKOT' O
XapakTepa; OCYIIECTBISATh NPAKTHUECKHWE pacyeThl Mo (GopmyiaMm; TOIB30BaThCS OICHKOW U
MPUKHUJIKOW MPHU MPAKTUUYECKUX pacueTax

° OnuceiBaTh ¢ TMOMOIIBIO (DYHKIIMH pa3uvHbIC pEaTbHBIC 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU W HWHTEPHPETUPOBATh WX TrpaduKH; H3BICKaTh HHGOPMAIHMIO, MPEICTABICHHYIO B
TabauIaX, Ha qUarpaMmax, rpadukax

° Pemate mpuknagHpie  3ajaud, B TOM UHCJIE COLMAIBHO-3KOHOMHYECKOTO U
(hbU3UYECKOTO XapakTepa, Ha HAauWOOJBIINE W HAaUMEHBIIWE 3HAYCHHS, Ha HAXOXICHHUE CKOPOCTH W

YCKOpEHUS
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