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BBEJEHUE

Hacrosimass mporpamma cocTaBieHa B COOTBETCTBUM ¢ MMHHCTEpCTBA HAYKH W BBICIIETO
obpazoBanust PO ot 21 asrycra 2020 r. N 1076 «O6 ytBepxaenuu Ilopsiaka nprema Ha o0ydeHHe 1o
o0Opa3oBaTeNbHBIM MPOrPaMMaM BBICIIETO O00pa30BaHMs - MporpamMmaM OakajlaBpuara, mporpammam
CHenuajgnuTeTa, IporpaMMaM MAarucTpaTypbl», pPErIaMEHTHUPYET COJEepKaHUE BCTYMHTEIbHBIX
ucnbITaHui 1o Marematuke, npopoaumMeix AHO BO MHO camocTositenbHo.

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

o01mero oopa3oBaHusl.

MNPOI'PAMMA IIPEJMETA <MATEMATHUKA»

Cooepotcanue pazoena «Apugpmemuka, ancedpa u Havana aHaAIU3IA)
Aunredpa

Yucna, Kopru u cmenenu

Llensie yncna. CreneHb ¢ HATypajdbHBIM IOKaszaTeneM. /[poOu, MpOLEHTHI, palioHAIbHBIC
gucina. CreneHp ¢ HenbIM nokasateneM. KopeHb cremenn n > 1 u ero csoiictBa. CreneHp ¢
paloHaIbHBIM NIOKa3aTeNeM U €€ cBoicTBa. CBOICTBA CTENEHU C JEHCTBUTENIBHBIM I10KA3aTEIEM.

Ochogvl mpuzonomempuu

CuHyc, KOCHHYC, TaHI€HC, KOTaHI'€HC NPOU3BOJIBHOrO yria. Paguannas mepa yrina. CuHyc,
KOCHUHYC, TQHI'€HC M KOTaHreHC uucia. OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKAeCTBA. DOpPMyIIbI
npuseneHnsd. CHHYC, KOCHHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX yrioB. CHHYyC U

Jozapugmut

Jlorapudm uucna. Jlorapudm mpousBeneHHUSA, YACTHOTO, CTeneHu. JlecaITHuHbd U
HaTypaJbHbIN JIOTapu(pMBbIL, YUCIIO €.

Ilpeoopa3zosanus evipasricenuii

[TpeoOpa3oBaHusi BbIpaXEHUH, BKIIOYAIOMIMX apupMeTHueckue omnepanuu. [IpeobpazoBanus
BBIpQKEHUI, BKJIIOYAIOIIUX OIEpallMi0 BO3BENEHUS B cCTeneHb. lIpeoOpazoBaHusi BBIPAKECHUIA,
BKJIIOYAIOIUX KOPHHU HaTypajbHOW creneHH. [IpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUM.
IIpeoOpa3oBanue BhIpak€HUH, BKIIOYAIOIIMX OIEpaIuio jorapugmupoBanus. Moaynb (abconoTHast
BEJIMYMHA) YHCIIa.

YpaBHeHHsI U HEPABEHCTBA
Ypasnenua
KBagparueie ypaBHeHusi. PauuonanbHbie ypaBHeHUs. VppaluoHallbHble ypaBHEHUSI.

Tpuronomerpuueckue ypaBHeHus. llokaszarenbHble ypaBHeHHs. Jlorapudmuueckue ypaBHEHHS.



PaBHOCHUIIBHOCTH ypaBHEHHM, cucTeM YypaBHeHu. [Ipocrteillme cucTemMbl YpaBHEHUM C ABYMS
Hen3BeCTHBIMH. OCHOBHBIE MPHUEMBI PELICHHUS CHUCTEM YpaBHEHHI: IOJICTaHOBKA, anre0panveckoe
CIIO’)KEHHE, BBEIECHHE HOBBIX INEpeMEHHBIX. lcmonb3oBaHue CBOWCTB M TpadukoB (QyHKUMH Hpu
peuieHny ypaBHeHUud. M300pakeHne Ha KOOPIMHATHOM TUIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH €
IBYMslI TEPEMEHHBIMU K HX cucrteM. [IpuMeHeHHe MaTeMaTH4eCKUX METONOB [UIsl PELICHHS
COJZIep KaTeNbHBIX 3a7ad U3 Pa3IUYHBIX OOJacTe HAayKH M MpakTUkH. MHTepmnperanus pesysbrara,
Y4ET peanbHbIX OTPAaHUYCHUM.

Hepasencmea

KBagparuele HepaBeHcTBa. PanmonanbHble HepaBeHcTBa. Iloka3arenbHble HEPAaBEHCTBA.
Jlorapumuuecknue HepaBeHcTBAa. CHcTeMBbl JUHEHHBIX HEpaBeHCTB. CHUCTEMBbI HEPABEHCTB C OJHOMN
MEpEMEHHON. PaBHOCMJIIBHOCTh HEpPABEHCTB, CHUCTEM HEPABEHCTB. I CMOMb30BaHHE CBOMCTB H
rpadukoB GYHKIUI IpU pelieHnH HepaBeHCTB. MeTo nnTepBanoB. M300paxeHne Ha KOOPAUMHATHOM

IINTIOCKOCTH MHO2KCCTBA peI_HeHI/Iﬁ HEPaAaBCHCTB C ABYM IIEPEMCHHBIMU U UX CUCTCM.

DyHKUUHA

Onpeoenenue u zpaguk gynkyuu

@ynkuus, obnacte omnpeneneHus (QyHKOUMM. MHOXeCTBO 3HaueHU ¢yHkuuu. I['paduk
¢bynkuuu. [pumeps! QpyHKIIMOHAIBHBIX 3aBUCUMOCTEN B pealIbHbIX Ipolieccax U siBieHusx. O0parHas
¢ynkuus. ['padux oOparHoit ¢ynkuuu. [IpeobGpasoBanusi rpadukoB: NapaieNbHBIA IEPEHOC,
CUMMETPHSI OTHOCUTEIIBHO OCEM KOOPINHAT.

dnemenmapnoe ucciedosanue YyHKyuii

MonoroHHocTh QyHKIMH. [IpoMexyTku Bo3pacTaHust U yObiBaHus. YETHOCTh U HEUETHOCTH
¢ynkuun. [lepuoguunocts pyHkuuu. OrpannueHHOCTh QYHKIMHU. Touku 3KcTpeMyma (JIOKaJbHOTO
MakcUMyMa U MUHMUMyMa) ¢pyHKkimMu. Hanbospliee 1 HauMeHbIIee 3HaueHus (PyHKIUH.

Ocnosnvle r1emenmaphsvie QyHKyuu

Jluneitnas ¢ynkuus, e€ rpapuk. DyHKIUSA, ONMCHIBAIONIAs OOPaTHYIO MPOMOPLHMOHAIBHYIO
3aBUCHUMOCTb, €€ rpaduk. Kpagparnunas gynkuus, e€ rpadux. CrenenHas QyHKIUS C HaTypalbHBIM
nokasaresnem, e€ rpa¢uk. Tpuronomerpuueckue QyHkuuu, ux rpapuku. [lokasarenbHas yHkuus, eé

rpaduk. Jlorapupmudeckas pyHkuus, e€ rpagux.

Hayana maTteMaTH4eCcKOro aHajm3a
Ilpou3eoonasn
[TonsiTie 0 MPOU3BOAHOW (YHKIMH, TEOMETPHUYECKH CMBICT MPOW3BOAHON. Duznueckuit
CMBICJ MPOU3BOJIHOM, HAXOXAEHUE CKOPOCTH Ui Mpoliecca, 3aaHHoro (Gopmysnol mwin rpadukoMm.

VYpaBHenue kacarenbHOM K rpaduky ¢ynkuuu. IIpomsBogHble CyMMBbl, pa3HOCTH, MPOU3BEIEHUS,



yacTHOTO. [Ipon3BOIHBIE OCHOBHBIX AJIeMEHTapHBIX GyHKIHH. BTopas npousBoaHas u €€ Gpuznyueckuii
CMBICII.

Hccneoosanue gpynxyuii

[IpumeHneHre MPOU3BOAHON K HCCleNOBaHHUIO (PyHKUMN U mocTpoeHuto rpadukoB. [Ipumepsl
WCIIOJIB30BAaHUS TIPOU3BOJIHOM ISl HAXOKJACHUS HAWIIYyUYILIEro PEelICHUsl B IPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKUX, 33/1a4aX.

Ilepsooobpasznas u unmezpan

[TepBooOpa3Hbie s1eMeHTapHBIX (GyHKIMH. [Ipumepsl mpumeHeHus UHTerpana B (U3MKE U
r€OMETpUHU

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPHH BePOSITHOCTEH

Dnemenmovl KOMOUHAMOPUKU

[Tooyepennslii M OAHOBpeMEHHBIH BbIOOp. DOpPMYIBI YKCIAa COYETAHMM W TEPECTaHOBOK.
bunom HeroroHa.

dnemenmul cmamucmuku

TabmuHoe u rpaduveckoe MpeaCcTaBICHHE JaHHBIX. UucnoBble XapaKTEpUCTHKU PSI0B
JAHHBIX.

dnemenmul meopuu eepoamuocmeit

BepositHocTu coObiTHil. [IprMeps! Hcnonb30BaHMsI BEPOATHOCTEN U CTATUCTUKHU MIPU PELIECHUU
MPUKJIAIHBIX 3a7ay.

Cooeporcanue pazoena «I eomempusy»

Inanumempusn

Tpeyronbuuk. [apannenorpamm, npsMoyroiabHUK, pomM0, kBaapar. Tpanemnus. OKpy>XKHOCTb U
Kpyr. OKpyXHOCTb, BIMCaHHasi B TPEYTOJbHUK, U OKPYXHOCTb, ONHUCAHHAsI OKOJIO TPEYTOJIbHUKA.
MuoroyronpHuk. Cymma YIJOB BBIIYKJIONO MHOTOYrojibHHKA. IIpaBuibHbIE MHOTOYTOJIBHHUKH.
BnucanHnas OKpy>KHOCTb U ONMCaHHasi OKPY>KHOCTh TPABUIIBHOTO MHOTOYTOJIbHUKA.

IIpamovie u nnockocmu é npocmpancmee

[lepecekaromuecs, napauieIbHble W CKPEIIMBAIOLIMECS TNPAMbIC; MEPIEeHIUKYISIPHOCTD
MPSMBIX.

[TapamienpHOCTh NPSIMON U IUIOCKOCTH, IPU3HAKU M CBOMCTBA. IlapanienbHOCTh TIIOCKOCTEH,
MPU3HAKK M CBOWCTBA. [leprneHIuKYyJIApHOCTh MNPAMOW MW IUIOCKOCTH, NPHU3HAKM M CBOMCTBA;
MIEPIEeHIUKYJISIp U HAKJIIOHHAS; TeOpeMa 0 TpEX NnepneHauKymspax. [lepneHanKynsapHOCTb MI0CKOCTEH,
MpU3HAKK U cBOMCTBa. [lapannensHoe NpoeKTHPOBAaHUE. TPOCTPAHCTBEHHBIX (QUTYP.

Mnozozpannuku

[Ipusma, e€ ocHoBaHMs, OOKOBBIE pEOpa, BHICOTA, OOKOBasl MOBEPXHOCTH; MpsMasl MPU3MAa;

npaBwibHasg npusMa. [lapamnenenunen; kyo; cummeTpuu B KyOe, B napamienenumnene. [Tupamuna, eé



OCHOBaHHUeE, OOKOBble pEOpa, BHICOTA, OOKOBAas MOBEPXHOCTh; TPEYroJibHAs NMUpaMHAA; MpaBUIbHAsS
nupampa. Ceuenust KyOa, mpus3mbl, nupamuabl. llpencraBieHue 0 NMpaBUIBHBIX MHOTOTPAHHUKAX
(Terpadnp, Ky0, OKTadp, TOACKAAP ¥ UKOCAP).

Tena u nosepxnocmu epauieHus

Mumuanap. OcHoBaHue, BBICOTAa, OOKOBas MOBEPXHOCTh, OOpa3zymomas, pa3Beprka. Kownyc.
OcHoBanue, BbIcOTa, 00KOBast MOBEPXHOCTh, 00pasytomas, pazseprka. lllap u cdepa, ux ceueHus

H3mepenue zeomempuueckux 6enuiun

Benuunna yrna, rpagycHast Mepa yriia, COOTBETCTBHE MEX]ly BEIMUYUHOMN yria v JJIMHOW yTH
OKPYXHOCTH. YTOJI MEXAY MPSMBIMU B HPOCTPAHCTBE; YroJ MEXKAY MPSMOM M TUIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSAMH. JlmuHa oOTpe3ka, JIOMaHOW, OKPYXXHOCTH, TIEPUMETP MHOTOYTOJIbHUKA.
PaccrosiHue OT TOYKH A0 MPSIMOM, OT TOYKH JO IJIOCKOCTH; PACCTOSHUE MEXIY MapajuIeTbHBIMU U
CKPEIMBAIOIIMMUCS TMPSMBIMH, PACCTOSHUE MEXIYy MapalieIbHbIMU IUTIOCKOCTAMHU. [lmomanb
TpEeyrojbHUKa, MapajienorpaMma, Tpameluu, Kpyra, cektopa. [lmomaab MOBEPXHOCTH KOHYcCaA,
mumHApa, chepbl. O0bEM Ky0a, MPAMOYToIBFHOTO Napaiesienune1a, MUPaMUIb, IPU3MBI, IUJIHHIPA,
KOHYyca, 11apa.

Koopounamut u éexkmoput

KoopauHatel Ha npsiMoiA, eKapTOBBI KOOPJMHATHI Ha MJIOCKOCTH U B pocTpaHcTBe. Popmyia
paccTosiHAS MEXIy IBYMs TOYKaMH; ypaBHeHHe cdepsl. Bekrop, Momyns BekTopa, paBEHCTBO
BEKTOpPOB; CIIO)KEHHE BEKTOPOB W YMHOXEHHE BeKTopa Ha uucio. KolumHeapHbIe BEKTOPHI.
PaznoxeHue BeKTOpa 1o JBYM HEKOJUIMHEAPHBIM BEKTOpaM. Komnnanapasie BEKTOPBI.
PaznoxeHnue no TpéM HEeKOMITJIaHAPHBIM BeKTopaM. KoopAMHAThI BEKTOpa; CKAISpPHOE MPOU3BEIECHUE

BCKTOPOB, YI'OJI MCKAY BEKTOPAMHU.

TPEBYEMBIE YMEHHUA U HABBIKH

Ha BcTynuTensHOM UCOBITAHUM 110 MATEMATUKE MOCTYIAIOIINNA TOJKEH YMETh:

YMeTh BBINOJIHATH BHIYMCJIEHUS U NIPeodpa3oBaHus

° BrimonasaTe apudmMernueckue AEUCTBUS, COYETasl YCTHBIE W NMHCHbMEHHBIC TPHEMBI,
HaxOJWUTh 3HAYCHUS KOPHS HATYpPAIbHOW CTEMEHH, CTETMEHH C pPAIMOHAIBHBIM IIOKa3aTeleM,
nmorapupma

° BeluncnsaTe 3HAYEHHWsS] UMCIOBBIX W OYKBEHHBIX BBIPQKECHUM, OCYIIECTBISS
HEOOXOIUMBIE IMOJICTAHOBKH U MPe0Opa3oBaHUS

° [IpoBoauTh MO WU3BECTHHIM (opMynaM U TMpaBuiIaM MpeoOpa3oBaHUs OYKBEHHBIX
BBIPKEHUH, BKITFOYAIOIINX CTETICHHU, PAUKalbl, IOTapU(PMBI U TPUTOHOMETPUUYECKUE PYHKITUN

Ymemo peuiamsb ypaeHeéHus U HepaeeHcmea



o Pemarp panuoHanabHBIE, UPPALMOHAIBHBIC, TOKA3aTeIbHbIC, TPUTOHOMETPUYECKUE U
Jorapu(pMUUECKUE YPaBHEHUS, UX CUCTEMBI
. Pemate ypaBHEHUs, IpOCTEHIINE CUCTEMBI YPaBHEHUH, UCIIOJIB3Ys CBOMCTBA (DYyHKITHIA

U UX rpauKOB; UCIIOIB30BATh AJIsl MPUOIMKEHHOTO PEeLICHHs YpaBHEHUI 1 HEpAaBEHCTB rpaduyecKuit

METOJ

o Pemate PallMOHAJIBHBIC, II0KA3aTCIILHBIC U JIOI‘apI/I(bMI/I'-ICCKI/Ie HCpPaBCHCTBA, HX
CHUCTEMbI

Ymems evinonname oeiicmeusn ¢ hynkyuamu

o Onpenensath 3HaYeHUe (YHKIMU 110 3HAYCHUIO apTyMEHTAa MPH Pa3IMYHBIX CIIOCO0axX

3amaHus (QYHKIIMU; ONMCHIBAThH 1O rpaduKy MOBEACHUE U CBOWCTBA (PYHKIIUH, HAXOIUTh MO IpaduKy
GyHKIMK HauOOJIbIlIee U HAMMEHBIIICE 3HAYCHUS; CTPOUTH IPa(UKK U3yUeHHBIX (yHKIIMN

° BbruncnsaTe Ipon3BOAHbBIE U IEPBOOOPA3HBIE JIEMEHTAPHBIX (PyHKINN

o HccnenoBaTth B MpOCTEHIIUX ciydyasXx (YHKIMM HAa MOHOTOHHOCTb, HAXOJHTh
HanOOJIbIIICe M HANMEHBIIICEe 3HAYCHUS (YHKIIHH.

Ymems evinonname Oeiicmeus ¢ 2eomempuueckumu uzypamu, KoopouHamamu u
6eKmopamu

o Pemrate IIAaHUMETPHUYCCKUC 3aJ]a41 Ha HAXOXKJACHUC I'COMCTPUUCCKHUX BCIIMYUH ([[J'II/IH,
YTJIOB, TUTOIIACH )

o Pemarp mpocreiinme crepeoMeTpUUYeCKHe 3aJa4d Ha HAXOXKJICHUE TeOMETPUUICCKUX

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

° MCIOJIb30BaTh MPHU PELICHUH CTEPEOMETPUYECKHX 3a/1ay TUIaHUMeTpuueckue (paxkTsl u
METOBI
° Onpenenarb KOOPAWHATHI TOYKHW; MPOBOJUTH ONEpAIlMU HAJl BEKTOPAMH, BBIYHMCIIATH

AJIMHY U KOOPAWMHATBI BEKTOpPA, YIOJI MCXKY BECKTOpaMU

Ymemo cmpoums u uccnedoeamov npocmeiiumiue mamemamuyeckue mooenu

o MOI[GJ'H/IPOBaTB PCAJIbHBIC CUTyallMWM Ha A3BIKC a.nre6p51, COCTaBJIAATb YPaBHCHUA U
HEPaBEHCTBA 10 YCJIOBUIO 33Jauy; UCCIEN0BaTh IOCTPOECHHBIE MOJEIN C MCIIOJIb30BaHUEM almnapaTa
anreOpsl

o MonennpoBaTh pealbHblE CUTyallMl Ha S3bIKE T€OMETPUH, HUCCIEN0BATh IIOCTPOEHHBIE
MOJIETM C MCHOJb30BAaHUEM TE€OMETPUYECKUX IOHATUH M TeopeM, ammapara ainreOpbl; peuaTh
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXO0KJIEHUEM I€OMETPUYECKUX BEIUYNH

° [IpoBoauTh [OKa3aTelbHBIE PACCYKIACHHS NPU PELICHWM 3a4ad, OLCHHUBAaTh

JIOTUYECKYIO NPaBUIBHOCTD PACCYKIEHUH, paclio3HaBaTh JJIOTHYECKH HEKOPPEKTHBIE PaCCyKICHUS



° MopenupoBaTh peayibHbIC CUTYallMd Ha S3bIKE TEOPHH BEPOSITHOCTEH M CTATHCTHKH,
BBIYUCIISITh B IPOCTEUIITNX CITyYasiX BEPOSATHOCTH COOBITHI

Ymems ucnonvzoeams npuodpemennvie 3nanua u ymeHus 6 NPAKMUYECKOU 0eAMenbHOCHU
U NOBCEOHEBHOUL HCUSHU

° AHanmM3MpoOBaTh pealbHbIC YHUCIIOBBIC JaHHBIC, WH()OPMAIUIO CTaTUCTHUYECKOTO
XapakTepa; OCYIIEeCTBISATh NPAKTHUECKHUE pacueThl M0 QopmyliaM; TOJb30BaThCS OICHKOW U
MPUKHUJIKON MPH MPAKTUUYECKUX pacueTax

° OnuceiBaTh ¢ TMOMOINIBIO (PYHKIIMH pa3uvHbIC pEabHBIC 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU W HWHTEPHPETUPOBATh WX TrpaduKH; H3BICKaTh HHGOPMAIHMIO, MPEICTABICHHYIO B
TabauIaxX, Ha qUarpaMmmax, rpadukax

° Pemate mpuknagHpie 3amaud, B TOM UHCJIE COLMAIBHO-)KOHOMHYECKOTO U
(bI/I3I/I‘-IeCKOFO xapaKTepa, Ha HaI/I6OJIBHII/I€ N HaMMCHBIINEC 3HAUYCHHA, Ha HaAXOXICHUC CKOpOCTI/I nu
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