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BBEJEHHUE

Hacrosimass mporpamma cocTaBieHa B COOTBETCTBUM ¢ MMHHCTEpCTBA HAYKH M BBICIIETO
obpazoBanust PO ot 27.11.2024 r. Ne 821 «O06 yrBepxknenuu Ilopsaka mpuema Ha OOydeHHe IO
o0pa3oBaTeNbHBIM MPOrPaMMaM BBICIIIETO O00pa30BaHMs - MporpamMmaM OakajaBpuara, mporpammam
CHenuagnuTeTa, IporpaMMaM MAarucTpaTypbl», pPErIaMEeHTHUPYET COJEpKaHUE BCTYIHTEIbHBIX
ucnbITaHui 1o Marematuke, npopoaumMeix AHO BO MHO camocTositenbHo.

[Iporpamma 00111€00pa30BaTENBHBIX BCTYNUTEIBHBIX UCIIBITAHUI COCTABIIEHA B COOTBETCTBUU C
TpeOOBaHUSAMU TIPEIMETA «MATEMATHKA» B 00bEME TOCYIaPCTBEHHBIX UTOTOBBIX UCTIBITAHUHN CPEIHETO

o0mero oopa3oBaHusl.

INPOTPAMMA ITPEJIMETA «MATEMATHUKA»

Cooepotcanue pazoena «Apugpmemuka, ancedpa u Havana aHaIU3A)
Aunredpa

Yucna, Kopru u cmenenu

Llensie ymcna. CreneHb ¢ HATypajbHBIM IOKaszaTeneM. /[poOu, MpOLEHTHI, paroOHAIbHBIC
guciaa. CreneHb ¢ HenbIM nokasateneM. Kopenb cremenn n > 1 u ero csoiictBa. CreneHp ¢
palOHaIbHBIM IIOKa3aTeNeM U €€ cBoicTBa. CBOICTBA CTENEHU C JEHCTBUTEIBHBIM I10KA3aTEIEM.

Ochogvl mpuzonomempuu

CuHyc, KOCUHYC, TaHI€HC, KOTaHI'€HC NPOU3BOJBHOrO yria. Paguannas mepa yrina. CuHyc,
KOCHMHYC, TQHI'€HC M KOTaHTreHC u4ucia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAECTBA. DOpMyIIbI
npuseneHns. CHHyC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX yrioB. CHHYyC U

Jozapugmut

Jlorapudm uumcna. Jlorapudm mpousBeneHHUSA, YACTHOTO, CTeneHU. JlecaITHuHbId U
HATYpaIbHBIN JIOTapUPMBI, YHCIIO €.

Ilpeoopa3zosanus svipasricenuii

[IpeoOpa3zoBanus BBIpaKEHUM, BKIIOUYarOIUX apudmernyeckue omepanuu. [IpeodbpazoBanus
BBIPQKEHUI, BKJIIOYAIOIIUX OIEpPalMi0 BO3BEJIEHUS B crTeneHb. lIpeoOpa3zoBaHusl BBIPAXKEHU,
BKJIIOYAIOIIUX KOPHU HaTypalbHOW cTeneHu. [IpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKECHUH.
IIpeoOpa3oBanue BhIpaKE€HUH, BKIIOYAIOIIMX OINEpaIuio JorapudmupoBanus. Moaynps (abcomoTHas
BEJIMYMHA) YHCTIA.

YpaBHeHNsI M HEPABEHCTBA

Ypasenenua

KBagparueie ypaBHeHusi. PauuonanbHbie ypaBHeHUsA. VppalmoHallbHble  ypaBHEHUSI.
Tpuronomerpuueckue ypaBHeHus. llokazatenbHble ypaBHeHUs. Jlorapupmudeckue ypaBHEHUS.

PaBHOCHUIIBHOCTH ypaBHEHHM, cucTeM YypaBHeHu. [Ipocreilme cucTemMbl ypaBHEHUM C ABYyMSA



HeusBecTHbIMU. OCHOBHBIE NMPUEMBI PEILIEHUS CHUCTEM YpaBHEHUI: MOJCTaHOBKa, ajlre0panyeckoe
CIIO’)KEHHE, BBEIECHHE HOBBIX INEpeMEHHBIX. lcmonb3oBanue CBOWCTB M TpadukoB (QyHKUUH Hpu
perieHuu ypaBHeHui. M300pakeHrne Ha KOOPAMHATHOM MIOCKOCTH MHOXECTBA PEIICHUIN YpaBHEHHI C
NBYMsl TEPEMEHHBIMM W HX cucTeM. [IpuMeHeHHe MareMaTH4ecKuX METOMOB JUIsl pPELICHUS
COJIEp>KaTEeNIbHBIX 33/1a4 U3 Pa3jMYHbIX 00NacTel Hayku U MpakTUku. MHTepriperauus pesynbrara,
Y4ET pearbHbIX OTPAaHUYCHUM.

Hepasencmea

KBagparuele HepaBeHcTBa. PanmonanbHble HepaBeHcTBa. [loka3arenbHble HEPAaBEHCTBA.
Jlorapudmuueckue HepaBeHcTBa. CHCTEMBbI JTMHEHHBIX HepaBeHCTB. CHCTEMBI HEPaBEHCTB C OIHOU
MEpEMEHHON. PaBHOCMJIIBHOCTH HEpPABEHCTB, CHUCTEM HEPABEHCTB. I CIONb30BaHHE CBOMCTB H
rpaduKoB QYHKIUI P pPEIICHHH HEpaBEHCTB. MeTo nHTepBasioB. M300pakeHre Ha KOOPAMHATHOM

IINIOCKOCTH MHOKCCTBA peH.IeHPIﬁ HEPAaBCHCTB C ABYM: IIEPEMCEHHBIMU U UX CUCTCM.

DOyHKUUHA

Onpeoenenue u cpaguk ynkyuu

@ynkuus, obnacte omnpeneneHus QyHKOUM. MHOXeCTBO 3HaueHU ¢yHkuuu. ['paduk
¢yskuuu. Ipumepsl pyHKIMOHANBHBIX 3aBUCMMOCTEN B pealibHBIX Mpolieccax U siBneHusx. OopaTHas
¢ynkuus. ['padpux oOparHoit ¢ynkuuu. [IpeoOGpasoBanusi rpadukoB: NapasieNnbHBIA IEPEHOC,
CUMMETpHSI OTHOCUTENILHO OCEH KOOpIMHAT.

dnemenmapnoe ucciedosanue YyHKyuii

MoHoToHHOCTh (yHKIMHU. [IpoMexxyTku Bo3pacTaHus U yObIBaHUS. YETHOCTH W HEYETHOCTH
¢ynkuun. [lepuoguunocts GyHkuuu. OrpaHnueHHOCTh QYHKIUH. TOYKH 3KCTpeMyMa (JIOKaJIbHOTO
MakcuMyMma 1 MUHUMYyMa) QyHkinu. Hanbosbiiee 1 HauMeHbliee 3HaueHUs (PYHKITUH.

OcHogHbie 31emenmapubvie QyHKyuu

Jluneiinas ¢ynkuus, e€ rpaduk. DyHKIMS, ONKMCHIBaIOIas OOpaTHYIO MPOMOPIHOHAIBHYIO
3aBHCHUMOCTb, €€ rpadpuk. KBagparnunas pynkuus, e€ rpadpux. CrenenHas GyHKIUS ¢ HATYypaJIbHBIM
nokasarenem, e€ rpapuk. Tpuronomerpuueckue QyHkiuu, ux rpaduku. [lokazarensHas pyHkus, e

rpaduk. Jlorapupmudeckas pyHkuus, e€ rpagux.

Hayana maTteMaTH4eCcKOro aHajm3a
IlIpouszeoonan
[TorsiTie 0 MPOU3BOMHONW (DYHKIIMH, TEOMETPHUYECKH CMBICT MPOW3BOAHON. Duznueckuit
CMBICJ TPOU3BOJIHOM, HAXOXKICHUE CKOPOCTH Ui Tpollecca, 3aJaHHoro (Gopmyrnoi mwin rpadukoMm.
VYpaBHenue kacarenbHOM K rpaduky ¢yskuuu. IIpomsBojgHble CyMMBbI, Pa3HOCTH, IMPOU3BEIEHUS,

gacTHOTO. [Ipon3BOIHBIE OCHOBHBIX AJIeMEHTapHBIX GyHKIHA. BTopas npou3BoaHas u e€ Gpuznyeckuii



CMBICII.

Hccneoosanue gpynxyuii

[IpuMeHeHHEe MPOU3BOAHON K MCCIEIOBAHUIO (PYHKUIUH U MOCTpoeHHIO Tpadukos. [Ipumeps
UCIIOJIb30BAaHUs ITPOU3BOJHON JIJISl HAXOXICHUSA HAaWIyYllIEro PEIICHUs B NMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-)KOHOMUYECKUX, 331a4aX.

Ilepsooobpasznan u unmezpan

[TepBooOpasHbie neMeHTapHbIX (yHKIMA. [IpuMepsl mpuMeHeHus HHTerpana B (pusmuke u
reOMETPUHN

JJ1eMeHThl KOMOMHATOPMKH, CTATUCTUKH U TEOPHUH BEPOATHOCTEH

dnemenmovl KOMOUHAMOPUKU

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

Inemenmul cmamucmuku

TabmuHoe 1 rpaduveckoe MpeaCcTaBICHHE JaHHBIX. UucnoBble XapaKTEpUCTHKU PSI0B
JAHHbIX.

Inemenmul meopuu éepoamuocmeit

BepositHocTH coObITHIA. [IpriMepsl HCIIOIB30BaHUS BEPOATHOCTEN M CTATUCTUKY IPU pEeILICHUH
MIPUKJIAIHBIX 3a7ay.

Cooeporcanue pazoena «I'eomempusny,

Inanumempusn

Tpeyronsauk. [TapannenorpamMm, npsMoyroisHUK, poM0O, kBajapat. Tpanenus. OKpy>KHOCTb U
Kpyr. OKpy»HOCTb, BIMCaHHAas B TPEYrOJIbHUK, U OKPY>KHOCTb, ONHCAHHAS OKOJIO TPEYTOJIbHUKA.
MmuoroyronpHuk. CymMma yrjloB BBIIYKJIOTO MHOTOYrojibHUKA. IIpaBHiIbHbIE MHOTOYTOJIBHUKH.
BrnrcanHas OKpyHOCTb M ONHMCAaHHAs OKPY>KHOCTb IPAaBUIIBHOIO MHOTOYTOJIbHUKA.

Ilpamovie u nnockocmu é npocmpancmee

[lepecekaromuecs, mapauleIbHble U CKPEIIMBAIOLIUECS TMpSAMbIC; MEePHEeHANKYISIPHOCTh
MPSIMBIX.

[TapamienpHOCTh MPSIMON U IUIOCKOCTH, IPU3HAKU M CBOMCTBA. IlapanienbHOCTh MIIOCKOCTEH,
IIPU3HAKU M CBOMCTBAa. [lepneHIUKYISIpPHOCTH MpPSIMOW M IIJIOCKOCTH, IPU3HAKM M CBOMCTBA;
MEPIEeHIUKYIISIp U HAKJIOHHAs; TeopeMa 0 TpEX nepneHaukyispax. [lepneHauKyaIspHOCTb MITOCKOCTEH,
IIPU3HAKU U cBOMCTBa. [lapannensHoe NpoeKTUpOBaHUE. TPOCTPAHCTBEHHBIX (UTYP.

Mnozozpannuku

[Tpusma, e€ ocHoBaHus, OOKOBbIE p&Opa, BHICOTA, OOKOBas MOBEPXHOCTh; MpsMasl MPU3MA;
npaBuibHasg npusMa. [lapannenenunen; ky0; cummerpun B KyOe, B mapayuienenuneze. [lupamuna, eé

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



nupamuia. CeueHust KybOa, mpu3Mbl, THpamMuabl. [IpencraBieHne 0 NMPaBUIBHBIX MHOTOTPAHHUKAX
(Tetpasnp, Ky0, OKTadp, TOACKAAP M UKOCAIP).

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 MEXAy NPSIMBIMHA B IPOCTPAHCTBE; YTrOJI MEXIY MPSAMOH U IUIOCKOCTBIO, YTOJ
MEXIY IUIOCKOCTSIMH. JlMHAa oOTpe3ka, JIOMaHOW, OKPYXXHOCTH, IIEPUMETP MHOTOYTOJIbHUKA.
PaccrostHue oT TOYKH a0 HpﬂMOI\/JI, OT TOYKH OO IINIOCKOCTH, PACCTOAHHUEC MCKAY MapalJICJbHBIMH U
CKpCIIMBAIOIIUMHUCA MPAMBIMH, PaACCTOAHHUEC MCKAY HNapaJUICIbHBIMU ITIJIOCKOCTAMMU. HJIOHIaI[I)
TPEYroJIbHUKa, MapajuieliorpaMma, Tpareluud, Kpyra, cektopa. llimomaab NOBEPXHOCTH KOHYCA,
mmHApa, chepbl. O0bEM Ky0a, MPAMOYToJIBLHOTO Napalieleunea, TUPaMUJIb, TPU3MbI, IWIHHIPA,
KOHYyca, [1apa.

Koopounamot u eéexmopui

KoopauHaTel Ha TIPsSMOIA, JEKapTOBBI KOOPJIMHATHI HAa TUIOCKOCTH M B TIpocTpaHcTBe. Dopmyia
paccTosiHUs MEXAYy JBYMS TOUKaMH;, ypaBHeHUE cdepbl. BekTop, Moaynb BEKTOpa, PaBEHCTBO
BCKTOPOB, CJIO)KCHHUEC BCKTOPOB W YMHOXCHHEC BCKTOpa Ha YHUCIIO. KOJ’IJ’H/IHeapHI)IC BCKTODPLI.
PasnosxeHne BekTOpa 10 IByM HEKOJJIMHEAPHBIM BEKTOPAM. KommianapHsie BEKTOPBIL.
Pasnoxxenue mo TpéM HEKOMIUIaHAPHBIM BeKTOpaM. KoopanHATHI BEKTOpA; CKAIPHOE MPOU3BEICHUE

BCKTOPOB, YT'OJI MCKAY BEKTOPAMH.

TPEBYEMbBIE YMEHUA U HABBIKH

Ha BcTynuTenpHOM UCIIBITAHUU TI0 MATEMATHUKE TIOCTYMAOIINUN JOKEH YMETh:

YMeTh BHINOJIHSATH BHIYHCIEHUS  TPe00pa3oBaHusi

o BeImonHATs apudMeTHdecKue JCHCTBHS, cOoYeTas YCTHBIE M IMHUChMEHHBIC MPUEMBL;
HAaXOJUTh 3HAYCHUS KOPHS HATypallbHOM CTEMEHHU, CTENEeHW C PalHUOHAIBHBIM TOKa3aTeleM,
nmorapupma

o BblumcnaTe  3HAYCHWS YMCIOBBIX W OYKBEHHBIX  BBIPAKCHHH, OCYIICCTBIISS
HEOOXOIUMBIE IMOJCTAHOBKH U MPEoOpa3OBaHUS

. [IpoBomuTh 1O wW3BECTHBIM GopMyjaM H TpaBWiIaM NpeoOpa3oBaHUus OyKBEHHBIX
BBIPQXEHUH, BKIIIOYAIOIINX CTENIEHH, PAIUKAIbI, JOTapU(PMbl U TPUTOHOMETPUYECKHE PYHKIIUH

Ymemo pewvams ypasnenua u nepasencmea

o Pemarp parmoHanbHbIe, HpPAMOHANBHEIE, MMOKa3aTeIbHbIe, TPUTOHOMETPUUECKUE U

HorapH(bMqucxne YpaBHCHUS, UX CUCTCMBIL



. Pemate ypaBHEHMS, IPOCTEUININE CUCTEMBI YPaBHEHUMN, UCTIONB3YsI CBOMCTBA (hYYHKIIHMA
U UX rpaHKoB; UCIOIH30BaTh AJIsl MPUOIMKEHHOT0 PEeLICHHs] YpaBHEHUI 1 HEpaBEHCTB rpaduyecKuil
METOJ

o Pemate panuoHanbHBIC, IOKa3aTelbHBIE W JIOTapu(PMHUYECKHE HEPaBEHCTBA, HX
CHCTEMBI

Ymems evinonname oeiicmeusn ¢ hynkyuamu

o Onpenensth 3HadeHre (YHKIUM MO 3HAYCHHUIO apryMeHTa MpU Pa3IUYHbIX CHocobax
3agaHus (QYHKIMK; OMUCHIBATh MO rpauKy MOBEACHUE U CBOWCTBA (PYHKIIMH, HAXOIUTH MO IpaduKy
GbyHKIUN HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUS; CTPOUTH IPpapUKU U3yUEeHHBIX (PYHKIIHIA

o BoruncnsaTe mpou3BOHBIC U IEPBOOOPA3HBIC AJIEMEHTAPHBIX (PYHKIINN

o HccnenoBath B mpocTeHmux ciay4yasx (YyHKIMM Ha MOHOTOHHOCTb, HaXOAWUTh
HauOoJIbIlIee U HAaNMEHbIIIee 3HaUeHUs (QYHKIUU.

Ymemov e6vinonname Oeiicmeusn c¢ zceomempuueckumu ueypamu, KoopouHamamu u
6eKmopamu

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

o Pemate mpocreiimme crepeoMeTpHyYecKHe 3amadd Ha HAXOXKJICHHE T€OMETPHUYECKHX

BEJIMYUH (JJTMH, YTJIOB, IUIONIA/IeH, 00bEMOB);

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

AJIMHY U KOOPAWMHATBI BEKTOpPA, YIoJI MCXKIY BECKTOpaMHU

Ymemo cmpoums u uccnedoeamov npocmeiiuwiue mamemamuyeckue mooenu

° MonennpoBaTh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTaBISATh YPaBHEHUS H
HEPABEHCTBA I10 YCIIOBUIO 3a/1a4M; UCCIIEOBATh IOCTPOEHHBIE MOJEIN C UCIOJIb30BaHUEM ammapara
anreopsl

o MOI[GJ'II/IpOBaTB PCAIBHBIC CUTYallUd HA A3BIKEC '€COMCTPUHU, UCCIICA0BATh IMTOCTPOCHHBLIC
MOJIETIM C HCIOJIb30BAaHUEM TE€OMETPUUECKUX TIOHATUH M TeopeM, ammapara ainreOpbl; peuaTh
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOKJEHUEM I€OMETPUYECKUX BEIHUNH

° [IpoBoauTh 1OKa3aTENbHBIE pACCyXACHHWS IpU PELICHUHM 3aJay, OLEHUBATH
JIOTUYECKYIO NPaBUIIBHOCTD PACCyKIEHUH, paclio3HaBaTh JJOTMYECKH HEKOPPEKTHBIE PaCCyKICHUS

. MopenupoBaTh peaibHble CUTYyallUd HA S3bIKE TEOPUM BEPOATHOCTEH U CTATUCTHKH,

BBIUUCIISATH B MPOCTEHIINX CIIydasX BEPOSATHOCTH COOBITUI



Ymems ucnonvzoeams npuodpementvle 3HaHUA U YMEHUA 8 NPAKMUYECKOIU OesAmeNbHOCIU
U NO6CEOHEBHOIL HCUZHU

o AHanu3upoBaTh peadbHbIC YHCIOBBIC JaHHBIC, WH(OPMALUIO CTATHCTUYECKOTO
XapakTepa; OCYIIECTBISATh NPAKTHUECKHWE pacyeThl 1o (GopmyiaMm; TOJIb30BAaThCS OICHKOW U
MPUKHUIKOH MTPH MPAKTUYECKUX pacueTax

o OnwuceBaTh € TMOMOUIBIO (DYHKIMI pa3in4yHbIC peajbHbIE 3aBHCHUMOCTH MEKIY
BEIMYMHAMU WM WHTEPIPETHPOBATh WX TpaduKy; H3BJICKaTh HH(DOpMAINIO, TPEICTABICHHYIO B
TabauIax, Ha quarpaMmmax, rpadukax

o Pemarp mpukiamHble 3amaud, B TOM YHCJIEC COIHMAIBHO-DKOHOMHYECKOTO W
(bu3nYecKoro xapakTepa, Ha HauOOJbIIUE W HAMMEHBIINE 3HAYCHUS, HA HAXOXKICHUE CKOPOCTU U

YCKOpEHUS
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