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Pabouas mporpamMma yueOHOro Kypca «Ajrebpa ¥ Hauajaa MaTeMaTHUeCKOI'0
aHanm3a» 0a30Boro ypoBHs Asist obOyuvarormuxcs 10 —11 kmaccoB pa3paboTtaHa Ha
ocHoBe Peziepa/ibHOrO roCylapCTBEHHOr0 006pa30BaTeIbHOTO CTaHZAPTA CPEIHETO
obmero oOpa3oBaHMs, C Y4YéTOM COBpPEMEHHBIX MHPOBBIX TpebOBaHUH,
TIPeIbsAB/ISIEMBIX K MaTeMaTHUeCKOMY 00pa30BaHMIO, U TPAJUIMA POCCUICKOTO
obpa3oBanus. Peanu3aiysi mporpaMMbl 00ecIieurBaeT OBJIaJieHHe KJTFOUeBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMH OCHOBY /I CaMOPAa3BUTHS M HENPEPHIBHOTO
oOpa3oBaHusl, LIeJIOCTHOCTb OOIIeKY/IbTYPHOTO, JTMUHOCTHOTO U TI03HABATETbHOTO
Pa3BUTHS JINYHOCTH 00yUaroIUXCs.

OE/IN N3YYEHNSA YYJEBHOI'O KYPCA

Kypc «Anrebpa v Havasa MaTeMaTUUeCKOT'O aHau3a» SIBJSIETCS OJHUM U3
Haubosiee 3HAUMMBIX B IIpOrpaMMe CTapileid IITKOJIbI, TTOCKOJIbKY, C OJHOM
CTOPOHBI, OH o0ecreuWBaeT WHCTPYMEHTanbHYIO 0a3y [Aas H3yueHus BCeX
eCTeCTBeHHO-Hay4YHbIX KYPCOB, a C APYTrod CTOPOHBI, (hOPMUPYeT JIOTMUecKoe U
abCTpakTHOe MBIIIIJIEHHWe Yuall[iXCs Ha ypOBHe, HeOOXOAMMOM [/ OCBOEHUS
KypcoB HH(MOPMAaTHKH, OOII[eCTBO3HAHMS, WCTOPUHM, CIOBECHOCTU. B pamkax
JAHHOTO KypcCa Yyuyallliecsi OBJa/leBal0T YHUBEPCA/bHBIM $13bIKOM COBPEMEeHHOM
HaykH, KoTopasi GOpMy/UpyeT CBOM JOCTWKEHHUSI B MaTeMaThueckou (opme.

Kypc anrebpsl 1 Haua/s MaTeMaTHUyeCcKOro aHa/iv3a 3aK/iaZibiBaeT OCHOBY /st
YCITEIITHOTO OBJIaZIeHWsT 3aKoHaMH (U3WKH, XUMHUM, OHOJIOTUH, TIOHUMAaHMUS
OCHOBHBIX TEHJEHIIMMA SKOHOMUKM U OOIIeCTBEHHOW JKW3HU, I103BOJISIeT
OpPHEHTUPOBAThCSI B COBPEMEHHBIX LU(PPOBBIX WM KOMITbIOTEPHBIX TEXHOJIOTHUSX,
yBEepPeHHO HCIT0/h30BaTh WX B MOBCEJHEBHOW XM3HU. B TOXXe BpeMs OB/afieHHe
abCTPaKTHBIMA M JIOTUUYECKW CTPOTMMU MaTeMaTUYeCKUMU KOHCTPYKIMSIMH
pa3BUBaeT yMeHHe HaxO[UTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WCTUHHOCTH
YTBEP>KIeHHUs, UCIT0/Tb30BaTh 0000I[eHHe ¥ KOHKpeTU3al[|io, abcTparupoBaHue 1
aHasioruio, (popMUpyeT KpeaTUBHOE U KPUTHUECKOe MbllilieHHe. B xo/ie u3yueHus
anreOpbl M HauaJ MaTeMaTUUeCKOro aHa/iu3a B CTapilell IIKOJe ydalluecs
MOJIy4alOT HOBBIM ONBIT pellleHus TIPUKIaZHBIX 3a/lay, CaMOCTOSITe/TbHOTO
TIOCTPOEHHsI MaTeMaTUueCKUX MOJesiell peanbHbIX CUTyalldid W WHTEepPIpeTaruu
MOJIyUeHHBIX  peIlleHud, 3HaKOMATCS C  TpuMepaMd  MaTeMaTHUYeCKUX
3aKOHOMEpDHOCTel B TMpUpojJile, HayKe M B MCKYCCTBe, C BbIJJAIOIIUMUCS
MaTeMaTUYeCKUMU OTKPBITUSIMU U UX aBTOpPaMH.

Kypc obsagaer 3HauMTebHBIM BOCIIHATATE/bHBIM TIOTEHI[MATIOM, KOTODPBIN
peanu3yeTcss Kak uepe3 yueOHbIM MaTepuas, CrocoOCTBYrOLUH (HOPMHUPOBAHUIO
HAayuyHOTO MHPOBO33peHMs, TaK W uyepe3 creluduky yueOHOM IeATeTbHOCTH,
TpeOytoleit CaMOCTOSITE/IbHOCTH, aKKypaTHOCTH, TMPO/IO/KUTETbHOM
KOHIIeHTpal[ii BHUMaHUs 1 OTBETCTBEHHOCTH 3a MOTy4YeHHbI pe3y/bTar.



B ocHoBe MeTomuku oOyueHusi anrebpe ¥ HadajaM MaTeMaTUUYeCKOTO
aHa/IM3a JIeKUT AesTe/TbHOCTHBIN MPUHLUI 00yUyeHuUs.

CrtpykTypa Kypca «Anrebpa ¥ Hauajla MaTeMaTHYeCKOT0 aHa/IM3a» BK/IIOUaeT
crefyrole cojepykare/ibHO-MeToAuuYeckre JIMHUU: «Yuc/ia U BbIUKC/IeHUS»,
«DyHKIIMU U TpaduKu», «YpaBHeHMSI U  HepaBeHCTBa», «Hauasa
MaremMaTH4yeckoro aHanusa», «MHOXecTBa UM JIOTWKa». Bce 0CHOBHbIE
coiep>KaTe/IbHO-MEeTOAMYeCKHEe JIMHUM HW3y4aloTCsl Ha MPOTSDKeHUM [BYX JIeT
oOyueHHUs1 B CTapIliel IITKOoJie, eCTeCTBeHHO [OTOJHSIS JPYT Apyra W IOCTereHHO
HaChIlasiCb HOBBIMM TeMaMd W pasfenamMd. [laHHbIM KypC SIBJISIETCSA
WHTEerpaTUBHBIM, TIOCKOJIbKY 00bequHsieT B cebe cozep>kaHWe HeCKOJbKUX
MaTeMaTHYeCKUX AUCIUIUIVH: a/lreOpa, TPUTOHOMETPUsI, MaTeMaTUUeCKHUi aHa/lu3,
Teopust MHOXKeCTB U Jp. [Io mMepe Toro kak yuaiiyecsi oB/iafieBalOT BCcé Ooiiee
IIMPOKUM MaTeMaTUueCKUM arirapaToM, y HUX Moc/ie[oBaTesibHO (OpMUPYeTCs U
COBEpPILIEHCTBYeTCd yMeHHe CTPOUTh MaTeMaTUUeCKyr0 MOJelb peabHOU
CUTyallul, TIPUMEHSITh 3HaHWs, TOJyueHHble B Kypce «AJsrebpa M Havaia
MaTeMaTU4YeCKOro aHajv3a», [Jis PelleHus] CaMOCTOSTebHO C(HOPMYIMPOBAHHOM
MaTeMaTH4eCKOH 3a/1aui, a 3aTeM MUHTepIIPeTUPOBATh MOyYeHHbIU pe3y/bTar.

Copep>kaTenbHO-MeToANYecKass IUHUS «Uucna ¥ BbIUMC/IEHUS» 3aBeplllaeT
dbopMUpoOBaHre HAaBBIKOB MCIIO/Ib30BaHUS IeMCTBUTE/bHBIX UKCes, KOTOpoe ObIo
HauaTO B OCHOBHOMW IKoje. B crapiueil 1ikosie ocoboe BHUMaHUe YIeseTcs
(¢bopMUPOBaHHIO TIPOYHBIX BBIUMCIUTENHHBIX HABBIKOB, BK/IIOYANOIIUX B Cebs
WCII0/Ib30BaHWe pa3/IMyHbIX (OPM 3amucu [|eCTBUTEbHOTO UHWC/Ia, YMeHHe
pal[MOHa/bHO BBITIOJIHATL [EMCTBUS C HUMH, [le/laTb NPUKUJKY, OLIeHUBATh
pe3ysbTaT. OOydaromyecss IMOMy4YalOT HaBBIKKM TPUOIMKEHHBIX BBIUMC/IEHUH,
BBITIO/THEHUS [JeMCTBUM C uMWC/IaMM, 3allMCaHHBIMHA B CTaHZApTHOM ¢dopMme,
VICII0/Tb30BaHUS MaTeMaTUYeCKUX KOHCTaHT, OLleHMBAHUS YMC/IOBBIX BbIDaKeHUU.

JIuHusi «YpaBHeHUs] U HepaBeHCTBa» peau3yeTcsi Ha TPOTSHKEHHWU BCEro
oOyueHHs] B CTapiield IIKoje, TOCKOJBKY B KaXAOM pa3/iesie IIPOrpaMMbI
TIpelyCMOTPEHO pellleHre COOTBETCTBYIOIIMX 3ajau. OOyuaroluecs oB/afeBaioT
Pas/IMUHbIMKA METOJaMM pelleHUsl Le/blX, pPalMOHAa/bHbIX, WPPALMOHA/IbHBIX,
MOKa3aTe/lbHbIX, JOrapu(MUUecCKux UW TPUTOHOMETPUYECKUX YpaBHEHUH,
HepaBeHCTB U UX cucteM. [losiyueHHbIe yMEHUS UCII0JIb3YIOTCS MPU UCC/IeJOBAHUA
GyHKUMNA C TIOMOIIBI0 TIPOM3BO/HOM, pellleHUM TMPUK/IaJHbIX 33/lay Y 3a/au Ha
HaxOoXJeHrWe HauOOo/bIIMX UM HaUMeHbIIUX 3HaueHWW GyHKOUKU. J[aHHas
cojlep>kaTe/ibHasi JIMHUS BK/IIOYaeT B cebsi Takke (HOpMHpOBaHWE YMeHHM
BBITIOJIHATh pPacyéThl 1Mo ¢dopMysiaM, mnpeobpa3oBaHUsS IIe/bIX, pal[OHAIBHBIX,
VpPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIDAKEHUM, a TakKe BbIPaKeHUH,
coJiepKallux cTereHu W Jiorapudmbl. brarogaps w3ydyeHuro anrebpanyeckoro
Marepuasia  TIPOMCXOJUT  JajbHellllee  pa3BUTHE  aJITOPUTMUUECKOTO U



abCTpPaKTHOTO MBIIIUIEHUSI YYal[UXCs, (OPMHUPYIOTCS HaBLIKKA [IeYKTUBHBIX
paccyxgeHud, paboTbl €  CHMBOJBHBIMHM  (OpMaMu,  TIpe/iCTaBIeHUs
3aKOHOMEpPHOCTeM W 3aBHCHMOCTeH B BHU/le paBeHCTB W HepaBeHCTB. Aurebpa
nipegyiaraetr S(Q(eKTVBHble UWHCTPYMEHThI [Ji1 pelleHWs TMpPaKTUUeCKUxX |
eCTeCTBeHHO-HAyUYHbIX 3a/lay, HarJsifHO JeMOHCTPHUPYeT CBOM BO3MOKHOCTH KakK
sI3bIKa HAYKHU.

CopepkaTenbHO-MeToZMuecKasi JUHUSA «®DYHKIMA U TpaduKku» TeCHO
TrieperyieTaeTcs C APYruMH JIMHUSMU KYpCa, MOCKOJIbKY B KAKOM-TO CMBbICJIe 3a1aéT
MOC/Ie0BaTeIbHOCTh V3yUeHUst Marepua’a. N3yuenue CTEeTeHHOMU,
ToKa3aTe/bHOM, Torapu(MUUecKoil U TPUrOHOMEeTPUYeCKUX (PYHKLIWUM, UX CBOUCTB
1 rpaduKOB, UCTO/b30BaHUe (DYHKIIWM IS pellieHus 3afiau U3 IPYTUX yueOHbIX
NpeMeTOB U peaslbHOM >XKU3HU TECHO CBSI3aHO KakK C MaTeMaTUUeCKUM aHaJi30M,
TaK ¥ C pellleHWeM ypaBHEHWM U HepaBeHCTB. [Ipu 3ToM OoJibIlloe BHUMaHHe
yaensieTcs ()OPMUPOBAHUIO YMeHHsl BbIpa)kaTb (hOpPMy/iaMu 3aBUCUMOCTH MEXAY
pa3/MUHbIMU BeJIMUMHAMM, UCC/Ie/IoBaTh MOJydyeHHble (YHKIMM, CTPOUTb HX
rpaduku. Martepuasn 3ToM coflepKaTe/TbHOM JIMHUM Halle/leH Ha pa3BUTUE YMEHUM
Y HaBBIKOB, T03BOJISIFOLIMX BbIpaXkaThb 3aBUCHMMOCTH MeXXJy BeJMUMHaMU B
pa3/iMyHOM (popMe: aHA/IMTUUECKOM, rpaduueckorl U cioBecHoW. Ero nsyueHue
CIOCOOCTBYeT pa3BUTHIO aATOPUTMHYECKOTO MBbIIIJIEHUS, CIOCOOHOCTU K
0000111eHII0 U KOHKPeTH3al[iH, NCTI0/Ihb30BAHMIO aHA/IOTH.

CopeprkatenbHasi JuHUsl «Hauana MaTeMaTHuyecKOro aHajiv3a» TM03BOJIsSIeT
CyLL[eCTBEHHO paClIMPUTh KPYT KaK MaTeMaTU4YeCKUX, TaK W MPUKIAJHBbIX 3ajady,
JIOCTYTIHBIX 00YyUarolUMCsl, y KOTOPBIX TTOSIB/ISIETCS BO3MOKHOCTh MCCJ/Ie/OBaTh U
CcTpouTh Trpapuku GYHKIMM, OmpefensTb WX HAWOOJbIIMe W HaWMEHBIIHe
3HaueHWs], BBIUUC/IATh TUIOMAAU GUTyp U O0OBEMBI Tesl, HAXOAUTb CKOPOCTH H
YCKOpeHMs1 TipolieccoB. [laHHasi cojeprkarefbHasi JIMHUSL OTKDPBbIBA€T HOBBIE
BO3MOXXHOCTM TIOCTPOEHHUsI MaTeMaTUUeCKUX Mojie/ied peasibHbIX CUTYal[uH,
HaXOXX/IeHUs HaWIyylllero pelleHusi B TPUK/IA[HbIX, B TOM YHC/Ie COLMaIbHO-
5KOHOMHYECKUX, 3aZlayaX. 3HAaKOMCTBO C OCHOBaMH MaTeMaTH4YeCKOrO aHaau3a
criocobCTByeT pa3BUTHIO aOCTPAKTHOTO, JOPMabHO-/IOTHYECKOT0 U KpeaTUBHOTO
MbIIIJIEHUSI, (OPMMPOBAHWI0 yMEHWW paclo3HaBaThb MPOSIBIEHUS 3aKOHOB
MaTeMaTUKH B HaykKe, TeXHHKe U HCKyccTBe. OOyyaromiyecs y3HAKOT O
BBIZIAIOIIUXCS pe3y/bTaTaX, IOAYUeHHbIX B XOJe pa3BUTUs MaTeMaTUKHA Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-MeTOZiMUecKasi MMHUS «MHOKeCTBa 1 JIOTHKa» B OCHOBHOM
MOCBSIlleHa  3/eMEeHTaM TeOpUM  MHOXeCTB. TeOpeTMKO-MHOKeCTBEHHbIe
TIpe/iCTaB/ieHUs] TIPOHU3BIBAIOT BeCh KYpPC IIKOJbHOW MaTeMaTHWKU W TpejjiaratoT
Haubosiee yHUBepCaIbHBIN S3bIK, 00BeAUHSIONIUNA BCe pa3Zie/ibl MaTeMaTHUKU U eé
TIPUJIO’KEHUM, OHM CBS3bIBAIOT pa3Hble MaTeMaTHUYeCKue AUCLUIUIMHBI B eUHOe



yesnoe. [103TOMy Ba)KHO [aTh BO3MOXKHOCTb LIKOJIbHHUKY TOHHMMAaTb TE€OPeTHKO-
MHO>KECTBEHHbIM $I3bIK COBDEMEHHOM MaTeMaTHMKM U UCMO/b30BaTh €ro /s
BbID@)KEHHSI CBOUX MBICJIEH.

B kypce «Anrebpa ¥ Hayana MaTeMaTU4YeCKOTO aHa/lu3a» MPUCYTCTBYIOT
TaK)Ke OCHOBbI ~MaTeMaTHUeCKOr0 MO/e/IMPOBaHusi, KOTOpble TPU3BaHbI
copMHUpOBaTh HaBBIKU [TOCTPOEHUS MO/ieJieli pealbHbIX CUTYaLUid, MCC/ieJ0BaHUS
5THUX MOJeJsieli C MOMOLIbI0 anrapaTa aaredpbl MU MaTeMaTH4yeCcKOro aHaav3a U
VHTepIipeTalyy MOoy4YeHHbIX pe3y/bTaToB. Takue 3aZlaHus BIJIETEHbI B KaXK/bIi
13 pa3iesioB MpOrpamMmbl, MOCKOJIbKY BeCh MaTepuas Kypca LIMPOKO UCIOJb3yeTCs
[JIs1 pellleHys1 TIPYUKJIaHbIX 3azau. [Ipy pellieHUM peasibHbIX MPAKTUUYECKUX 3aZiau
yualyecsi pa3BUBalOT Hab/0/jaTe/IbHOCTb, YMEeHHEe HaxO[UTb 3aKOHOMEPHOCTH,
abcTparnpoBaThbCsi, WCMOMb30BaTh aHAOTHIO, 00001[aTh W KOHKPeTHU3HUPOBAaTh
npobsiemMy. [lesiTeslbHOCTH 1O (POPMUPOBAHHMIO HABBIKOB peIleHHs] TPUKJIaJHBIX
3a/lau OpraHU3yeTcsl B Tpoliecce M3y4yeHHsl BCceX TeM Kypca «Anrebpa v Hauana
MaTeMaTHUeCcKOro aHaln3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/IAHE

B yueOGHOM mlaHe Ha W3yueHHe Kypca aireOpbl W Hauajl MaTeMaTUYeCKOTO
aHaim3a Ha 6a30BOM ypoBHe OTBOAMTCS 2 yaca B HeZiemo B 10 kmacce u 3 yaca B
Heziento B 11 Kmacce, Bcero 3a /iBa rojia 0oyuenusi — 170 yacos.



COAEPXXAHUE YUEBHOI'O KYPCA
10 KJTACC

Yuc/ia ¥ BBIYUC/IEHUA

ParoHasibHble yncia. OOLIKHOBEHHbIE U [IeCSITUUHBbIe APOOH, TPOLIEHTHI,
OeckoHeuHble  TlepuoguYeckue  Apobu.  ApudmeTuueckue — orepauu  C
pallMOHa/IbHLIMM YKC/IaMH, TIpeobpa3oBaHus YMC/IOBBIX BhipaykeHUM. [IprMeHeHue
Apobeil ¥ MIPOLIEHTOB [I/Is1 pellieHus TPUK/IAJHbIX 3a/lau M3 pa3/MyHbIX OTpac/ei
3HaHWU U peasibHOW JKU3HU.

[evicTBrTeNbHBIE 4YMC/Ia. PalMoHasibHble W WppalMOHa/JbHbIE  UHWCJIA.
ApudmeTrueckue ormepaliud C [AeldCTBUTeNbHbBIMU uucaamMu. [IpubmmxéHHbIe
BBIYMCJIEHHS], TIPaBW/Ia OKPYTJIeHHUs], IPUKK/IKA U OL[€HKA pe3y/ibTaTa BbIUMC/IEHUM.

CrerneHb ¢ OenbIM  TOKa3areseM. CraHzgapTHast (opma  3amucu
JefCTBUTeIbHOTO  uncaa. Mcronb3oBaHue Tmofaxofsileldd  ¢oOpMbl  3anvcu
JeHMCTBUTE/IbHBIX UWCe /ISl pelleHusl MpaKTUUeCKUX 3ajay W MpejcTaBaeHUs
JAHHBIX.

ApupmMeTruecKM  KOpeHb  HAaTypaJlbHOM  CTemeHW.  [JleWCTBUS  C
apr(mMeTHYECKUMU KOPHSIMU HaTypa/IbHOM CTEIeHH!.

CHHyC, KOCMHYC Y TaHI'€HC YMC/IOBOTO apryMeHTa. APKCUMHYC, apKKOCUHYC,
apKTaHTeHC YMC/I0BOr0 apryMeHTa.

YpaBHeHus U HepaBeHCTBA

ToxaecTBa U TOX/IeCTBEeHHbIE ITPeoOpa30BaHusl.

[Tpeobpa3oBaHue TPUTOHOMETPUYEeCKUX BbIpayKEHUH. OcHoBHBIE
TPUTOHOMETpPHUYECKHEe (POPMYJIBI.

YpaBHeHMe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pellleHWe HepaBeHCTBa.
Metop, HTEpBaIOB.

PerieHue 1je/bIX U APOOHO-pAI[MOHAIBHBIX YPaBHEHUM 1 HEPABEHCTB.

PerieHne uppalMioHa/IbHbIX YPaBHEHUW Y HEPABEHCTB.

PerieHvie TpUroHOMeTPUYECKHUX YPaBHEHUM.

[IpumeHeHVe ypaBHEHMM M HEPABEHCTB K PelLleHHI0 MaTeMaTHYeCKUX 3ajad
Y 3a7iau M3 Pa3IMUHBIX 0O/1acTel HAYKU U peasbHOM YKU3HHU.

DyHKIMU ¥ rpadukn

®ynkims, crnocobsl 3amanus  GyHkuu. ['paduk  dyHKIMM. B3aumHO
obOpaTtHble PyHKIIUU.

Ob6sacTh ompejiesieHHss 1 MHOXKECTBO 3HaueHWM (yHKuyMd. Hym dyHKuyu.
[TpoMeXyTKH 3HAKOMOCTOSIHCTBA. UETHBIE Y HEUETHBIE (DYHKLIUH.

CrerneHHas ()yHKLMS C HaTypasbHBIM U LieJIbIM MoKa3aTesneMm. Eé cBolicTBa 1
rpaduk. CBolicTBa U rpaduK KOPHS N-0l CTereHHu.



TpuroHoMeTrprueckasi OKPY>XHOCTb, OIpeJieJleHue TPUTOHOMEeTPUYECKUX
(GyHKLMNA YMCI0BOrO apryMeHTa.

Hauana MaTeMaTU4eCKOro aHajau3a

[TocnenoBaTenbHOCTH, CTI0COOBI 3a/1aHus roc/aejoBaTeTbHOCTEH.
MoOHOTOHHBIe I0C/Ie0BaTe/IbHOCTH.

ApudmeTrueckast ¥ TeoMeTpuueckasi iporpeccuu. beckoHeuHo yObiBaroijast
reoMmeTrpuyeckass mporpeccus. Cymma 6eckoHeyHO yObIBarolileli reoMeTpruuecKou
riporpeccur. dopmysia CJI0KHBIX MPOLIEHTOB. VICrosb30BaHUe IIPOTrPecCuy [Jis
pelleHUs peasibHbIX 3a/a4 MPUKJIAJAHOTO XapakTepa.

MHoxecTBa ¥ JIOTUKa

MHo>ecTBO, orepalldd HaJ, MHOXXecTBamM. [lnarpammbl JOiisiepa—BeHHa.
[IprimeHeHre TeOpeTUKO-MHOXXECTBEHHOI'0 arirapara [/l OMUCaHUsl peasibHbIX
TIPOL[ECCOB U SIBJIEHUM, TIPY PeIlleHnH 3a/jad U3 IPyTUX yueOHbIX IpeiMeTOB.

Ornpefenenue, Teopema, CJie/ICTBUE, J0Ka3aTeIbCTBO.



IINTAHUPYEMBIE PE3YJ/IBTATDI

OcBoenne yuebHOrO TIpegMeTa «MareMaTHKa» [JO/DKHO 00ecIieurBaTh
JOCTIKeHWe Ha ypOBHe cpeJiHero o01iero o6pa3oBaHus CieJyIOMIUX JTMYHOCTHBIX,
MeTarnpeAMeTHbIX U TIpe]MeTHBIX 00pa3oBaTebHbIX pe3yIbTaToB:

JINMHHOCTHBIE PE3YJ/IBTATDI

JIMUHOCTHBIE pe3y/ibTaThl OCBOEHHWS IIPOrpaMMbl yueOHOTrO MpeaMeTa
«MaremMaTurKa» XapaKTepusyrTCs:

I'paxmaHckoe BoCIUTaHUe:

c(hOpMHUPOBAHHOCTBIO TPAXKAAHCKOM TTO3UIMKM 00yUarolerocsi Kak akTHBHOTO
M OTBETCTBEHHOTO UjeHa pPOCCHICKOTO O0OlecTBa, TpeACTaBIeHUeM O
MaTeMaTUYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJIEHUH,
MpOLeAyP TPa)KJaHCKOTO oOIrectBa (BbIOOPBI, OIMPOCHI W TMp.), YMeHHeM
B3aMMO/IEICTBOBATh C COLIMAJIbHBIMA HWHCTUTYTaMM B COOTBETCTBUM C UX
(QYHKIUSIMU U Ha3HaUEHUEM.

[TaTproTrueckoe BOCIIUTaHKeE:

chopMHUPOBaHHOCTbIO POCCUMCKOM IPaXkAaHCKOM HUJIEHTUUHOCTH, YBa)KEHUS K
TIPOLLJIOMY M HAaCTOSILL|EMY POCCHUMCKOW MaTeMaTUKH, LIeHHOCTHBIM OTHOLIEHUEM K
JIOCTHXKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCHUHMCKOW MaTeMaTUUYeCKOU IIKOJIbI,
K HWCIO/Mb30BAaHUI0 3THUX [OCTMXKEHUM B ADYTUX HayKax, TeXHOJIOTUSX, cdepax
9KOHOMMKHU.

J1yXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUS:

OCO3HaHUEM [y XOBHBIX LIeHHOCTeH POCCHKCKOTO Hapo/a;
Cc()OpMUPOBAHHOCTbID ~ HPABCTBEHHOI'O  CO3HAHWS, 3TUUECKOTO TOBeJeHUs,
CBSI3aHHOTO C TIPAKTUYECKUM MPHUMeHeHUeM [IOCT)KEHUN HayKU U J1eITe/IbHOCThIO
yUEHOT0; 0CO3HaHMeM JINYHOTO BK/IaZia B MIOCTPOeHWe YCTOMUMBOTO Oy yiiiero.

OCTeTUYeCcKoe BOCIIUTaHUE:

3CTETUYECKUM OTHOLLIEHWEM K MHUDPY, BK/IIOYas 3CTETUKY MaTeMaTUUYeCKUX
3aKOHOMEPHOCTeH, 00BeKTOB, 3a7iay, pelleHnH, pacCyK/1eHUi;
BOCIIPUMMYMBOCTBIO K MaTeMaTUUeCKUM acrieKTaM pPa3/IMUHbIX BUJ0B UCKYCCTBaA.

dursrueckKoe BOCIUTAHUE:

chOpMUPOBAHHOCTBID YMEHUs] TIDUMEHSITb MaTeMaTUuecKue 3HaHUS B
WHTepecax 3/10pOBOro v 6e3oracHOro obpasa »KU3HH, OTBETCTBEHHOTO OTHOIIIEHUS
K CBOEMY 37I0POBBIO (370pOBOe NMUTaHUe, COA/TaHCUPOBAHHBLIM PEXXUM 3aHSATHN U

OT[AbIX4, perysipHas (1)H3H‘-I€CK3H aKTI/IBHOCTI:); (l)I/IBI/I‘-IeCKOFO
COBEpPIIIEeHCTBOBAHNA, pu 3aHATUAX CHOpTHBHO—OBAOpOBHTEJ’IbHOﬁ
AedaTe/IbHOCTBIO.

TpyaoBoe BocniMTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAaHWEM LIeHHOCTH TPYAOMI00Us; WHTepecoM K
pa3nuuHbiM  cdepaM  TIpodeCCHOHAMBHOW  /leATeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPHUIOKEHHUSIMH, YMEHHEM COBepIlaTb OCO3HAHHBIA BBIOOP
Oyaymiert mipodeccMd W peann30BbIBaTh COOCTBEHHbIE JKHU3HEHHBbIE TIJIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUeCKOMY O00pa3oBaHHMIO U
camMo00bpa30oBaHUIO0 Ha TMPOTSHKEHWH BCel >KU3HW; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHIO B PEIIeHUH ITPAaKTHUEeCKUX 3a/]ay MaTeMaTHUUeCKOl HarpaB/eHHOCTH.

DKOJIOrMuecKoe BOCIIUTaHKe:

c(hOpMHUPOBAHHOCTBIO JKOJOTMUECKOW KY/IbTYPhl, TMOHUMaHWEM BJIUSHUS
COLIMaIbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHKE TIPUPOJHON U COLMA/IbHOU
cpeibl, OCO3HaHWeM TJi00aZbHOrO  XapakTepa 9KOJOTMUeCKUX IMpo0seM;
OpHeHTallvell Ha TIPUMeHeHWe MaTeMaTUUeCKWX 3HAaHWM JJis pellleHus 3a/ayu B
o0macTh OKpy»Karolllell cpefibl, TIJITAHUPOBAHWS TIOCTYIIKOB U OLIEHKH WX
BO3MOJKHBIX TTOCJIe/ICTBUM /11 OKPY>KaloLLler Cpe/bl.

LleHHOCTH HAyYYHOT'O TTO3HAHUS:

c(OpMUPOBAHHOCTEI0 MHPOBO33peHMUs], COOTBETCTBYIOIIEI0 COBPEMEHHOMY
YPOBHIO  pa3BUTHS HayKd U  OOIeCTBEHHOW TMPAKTUKW, [TOHUMaHHEM
MaTeMaTUueCKOl HayKu KakK cdepbl uesOoBeUeCKOW [esTebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAUMMOCTU [iJIS PA3BUTHS I[UBHUIM3ALMH; OBJIa/IEHHEM SI3BIKOM
MaTeMaTUKH M MaTeMaTHyecKOoW KY/JIbTYpOM KaK CpPeJCTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISITh TPOEKTHYI0 U MCC/Ie[0BaTeNbCKYH0 [JesiTeIbHOCTh
WHAWBU/IYaJbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeTanpeaMeTHbIe pe3ylbTaThl OCBOEHUs TPOrpaMMbl y4ueOHOTO TpeaMeTa
«MaTemaTHKa» XapaKTepu3yrTCs OBJIaZieHeM yHUBepCaTbHbIMHU
nosHaeame/abHbIMU  OeliCmeUsMU,  YHUBEPCA/bHbIMU  KOMMYHUKAMUBHbIMU
OelicmeusiMu, yHUBEpCA/NbHbIMU pe2yAsimugHbIMU Oelicmeusimu.

1)  YHueepcaabHble = no3Haeame/nbHble  Oelicmgusi,  obecneuusaiom
¢opmuposaHue 6a306bIX KOSHUMUBHbIX npoyeccos obyuarowjuxcsi (oceoeHue
Memooo8  NO3HAHUSL  OKpyJcaioujeeo  Mupd;  NpuMeHeHue  /102UYecKUx,
uccnedosamenbCKuUx onepayuti, ymeHuili pabomams ¢ uHgopmayueti).

ba3oBble jiornueckue JefCTBUS:

e BBIB/ISATh M XapaKTepPU30BaTh CYIeCTBEHHbIe TTPU3HAKKA MaTeMaTUUeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHWN MEXAy TOHSATUAMH; (HOPMYJ/IUPOBATh
oripefieJieHUs]  TIOHATWUM;  YCTaHAB/IMBATb  CYIIIECTBEHHBIH  TIPU3HAK
K/lacCUUKAI[IK, OCHOBaHHWS /i1 0000IIeHHss W CpaBHEHWs, KPUTEepUH
TIPOBOIMOT'O aHa/IN3a;



BOCIIPUHUMATh, (OpMy/nupoBaTh W  MpeoOpa3oBbIBaTh  CYXKAEHUS:
yTBep/UTe/IbHble U OTpHULaTe/bHble, €/JWHUYHbIe, YacTHble U 0OILue;
yCJIOBHBIE;

BbISIB/ISITb ~ MaTeMaTMUeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeunsi B (akrax, [JaHHbIX, HAOJIOZEHUSX U YTBEP)KIEHUsIX;
npejjaraTb ~ KPpUTepUU  JI1  BBIABJIEHWST  3aKOHOMEPHOCTeM U
NIPOTUBOPEYM];

Jle/laTh BbIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKM, AeJyKTUBHBIX WU
VH/IYKTUBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHH 110 aHa/IoTHY;
NIPOBO/IUTH CaMOCTOSTE/IbHO [l0Ka3aTe/bCTBa MaTeMaTUUeCKUX
yTBEP)KJeHWH (TIpsIMble M OT MPOTHMBHOIO), BBICTPAWBATh apryMeHTaL1Io,
NPYUBO/IUTh TIPUMEPbl M KOHTPIIPUMEpPbI; 0OOCHOBBIBATH COOCTBEHHBIE
CY’>XZieHUs 1 BbIBO/IbI;

BbIOMpATh CIriocob pereHuss yueOHOW 3azaun (CpaBHUBATb HECKOJIBKO
BapUaHTOB pelleHUs, BbIOMpaTb Haubosiee MOAXOASIMNA C YUYETOM
CaMOCTOSITEJIbHO BbI/Ie/IeHHbIX KDUTEPUER).

ba3oBble uccaeioBaTebCKUe AeCTBUS:

VICTI0/Ib30BaTh BOIPOCHI KaK HCC/e/l0BaTeIbCKUM MHCTPYMEHT ITO3HAHUS;
¢bopMy/MpoBaTh BOIPOCHI, (PUKCUPYIOLMEe TPOTUBOpeYUe, TMpobiemy,
yCTaHaB/IMBaTb  MCKOMOE M  [JlaHHOe, (OpPMHPOBaTh  THUIIOTE3Y,
apryMeHTHPOBAaTh CBOKO MO3ULIUI0, MHEHUE;

NIPOBO/IUTH CaMOCTOSITeJIbHO CIIaHMPOBaHHBIN 5KCIIePUMEHT,
UCC/IefloBaHUe T[10 YCTaHOBJIEHHIO OCOOEHHOCTell MaTeMaTH4ecKoro
o0beKTa, sIBJIeHUs, TIPOLeCCa, BBISIBJIEHHWIO 3aBUCUMOCTEM  MEXIy
o0beKTaMu, sIBIeHUsIMU, TIPOLieccamMu;

CcaMoCTOosITe/IbHO (OopMyIMpoBaTh 000611leHNs U BbIBO/IbI IO pe3y/bTaTam
NpOBe/IEHHOr0 Hab/II0ZleHs, UCC/Ie/J0OBaHusl, OLleHMBAaThb [OCTOBEPHOCTb
TIOJTyYeHHBIX pe3yJ/IbTaTOB, BBIBOAOB U 000011eHNI;

MIPOrHO3UPOBAaTh BO3MOXKHOE pasBUTHE TMpoLiecca, a TakKe BbIJBUraTh
TIPe/II0JIO’KEeHHS O er0 Pa3BUTUU B HOBBIX YC/IOBUSIX.

Pab6ora c undopmariueii:

BBISB/IATH JeUUThl MHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX [/Is1 OTBeTa
Ha BOIPOC U JIJIs PeLleHus 3a/jau;

BbIOMpaTh  WHGpOpPMAI[MI0O W3  WCTOYHUKOB  pa3/iMyHbIX  TUIIOB,
aHa/JIM3MpOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBaTh MH(OPMAaLUIO
pa3/IMYHbIX BUZIOB U (DOPM Mpe/ICTaB/IeHNS;

CTPYKTYpPUPOBaTh WH(OPMaLIMIO, TPe/CTaB/IsITh €€ B pa3IUuHbIX (popmax,
WJUTFOCTPUPOBATh Tpaduuecky;



2)

OLI€EHUBATb Ha/1EKHOCTh uHbOopMaLu 1o CaMOCTOSITE/IEHO
copMyTMPOBaHHBIM KPUTEPHSIM.
YHugepcanbHble  KOMMyHUKamueHble Oelicmeusi, obecneuusarom

c(hopMUpOBAHHOCMb COYUA/IbHBIX HABBIKOB 0OYUArOUUXCS.
Ob1jenmue:

BOCIIDUHMMAaTb W  (OPMYy/JHUpPOBaThb CY)KJEHUSI B COOTBETCTBUM C
YCJIOBUSIMM U 11e/IIMU 0011[eHHsT; SICHO, TOYHO, TPAMOTHO BbIpa)KaTb CBOIO
TOYKY 3DE€HHUsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, [laBaTh MOSCHEHUS 10
XO/ly pellieHus 3a/laul, KOMMEeHTHPOBaTh MOTyUeHHbIN pe3yJ/ibTarT;

B X0/ie 00CYy>KZieHUsI 3alaBaTh BOIIPOCHI M0 CYI[eCTBY 00CYK/IaeMOil TeMBbI,
npobJieMbl, pelllaeMoi 3a/jauu, BbICKa3bIBaTh W/eH, HalleJleHHbIe Ha MOUCK
pelleHusl; COMOCTaB/ASTh CBOU CYXKJEHUS C CYXIEHUSIMUA [JPYTUx
YUaCTHUKOB /Majiora, 0OHapy>KUBaTh pa3/nurie U CXOZCTBO TO3UWIHWH; B
KOppeKTHOU (popMe (hopMy/IMpoBaTh pa3HOIIaCUsi, CBOU BO3PaKeHHSI;
Npe/CTaB/IATh  pe3yJ/ibTaTbl  pelleHds  3aJauyd,  SKCIIePUMEHTAa,
UCC/IeIOBaHUs],  TIPOEKTa;  CaMOCTOSTeTbHO — BbIOMpaTh  Qopmar
BBICTYTIJIEHUS C YUETOM 3a/1ay Mpe3eHTal[ui U 0COOeHHOCTeH ayJUTOPHH.

CoTpyaHHUUeCcTBO:

3)

IOHMMAaTb W WCIOMb30BaTh  IPEUMYIeCTBA  KOMAHJHOM U
WHAVBU/IyaIbHOM pabOThI MPH pellieHrH yueOHBIX 3a/jau; MPUHUMATh L1e/Th
COBMECTHOH /leATeNIbHOCTH, IUIAHUPOBAaTh OpraHW3aljii0 COBMECTHOM
paboThI, pacripesiesisiTb BUIbI paboT, 10roBaprBaThCs, 00CYKJaTh ITPOLIeCC
Y pe3ysbTaT paboThl; 000011jaTh MHEHHS HECKOJIKUX JTHO/Iel;
yuaCTBOBATh B TPYIMIOBLIX hopMax paboThI (06Cy»KeHusI, 00MeH MHEeHUH,
«MO3TOBBI€ IITYPMbl» W WHbIE); BBIMOJHATH CBOIO YacTh pabOThI U
KOOD/IMHUPOBaTb CBOU [I€CTBUS C JADYTUMHM UYieHaMd KOMaH/bl;
OlLIeHMBaThb KaueCTBO CBOEro BK/IaZia B OOIIWI TPOJYKT IO KPHUTEPHSM,
cchopMy/IMPOBaHHBIM YUaCTHUKAMU B3aUMO/I€HCTBHS.

YHugepcanbHble  pezyasimueHble  Oelicmeus,  obecneuugarom

¢hopmuposaHue cMbIC08bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 JAUYHOCMU.
CamoopraHu3alus:

COCTAaBJIATH IlJIaH, aJ/ITOPUTM pEIIeHUA 3ad4H, BBI6I/IpaTB crioco6 pemieHuda C

YUETOM MMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBAaTh
Y KOPPeKTUPOBaTh BapUAHTHI pellleHnl ¢ Y4ETOM HOBOW MH(OpMaL1K.
CaMOKOHTPOJIb:

BJaZieTh HaBbIKaMU T[IO3HaBaTeNbHOU pedieKCMd Kak OCO3HaHUS
COBepIlIaeMbIX JeHCTBUM U MBICJIUTEbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BAa/leTb CrocobamMu  CaMOTpPOBEPKH, CaMOKOHTPOJIi —Tpoljecca u
pe3y/bTaTa pelieHuss MaTeMaTHUeCKOM 3a/iauu;



e TIpeABUJETb TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTb TMPU peLIeHUr
3a/laud, BHOCWUTb KODPEKTHBbI B [eITeJIbHOCTb Ha OCHOBE HOBBIX
00CTOSITeNNBCTB, IaHHBIX, Hali/[eHHBIX OIUOOK, BbISIBJIEHHBIX TPY/IHOCTEM;

e OI[eHMBATh COOTBETCTBHE pe3y/ibTaTa I[elM W YCIOBUSM, OOBSICHSTH
TIPUYMHBI TOCTW)KEHUS] WIN HeJOCTWKEHUs] Pe3y/bTaTOB AesiTe/TbHOCTH,
HaXOAWUTb OIMIMOKY, laBaTh OLIEHKY TIPUOOPeTEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATBI

OcBoeHune yueOHOTO Kypca «Asrebpa ¥ Hauajia MaTeMAaTUUECKOTO aHaJTH3a»
Ha YpOBHe cpefiHero obiero obpa3oBaHUs [JODKHO 00ecrieurBaTh [OCTHXKEHUEe
C/IeyIOIIMX MpeAMeTHbIX 00pa30oBaTe/IbHBIX Pe3y/IbTaTOB:

10 K/TACC

Yuc/ia 1 BbIYMC/TIeHHA

OneprpoBaTh TIOHATUSIMHM: pal[MOHA/JbHOE U JeWCTBUTE/NbHOE UHCIIO,
0OBIKHOBEHHaAsI U JIeCITUYHAs APO0b, MPOIEeHTHI.

BbimoHATE  apudMeTHUeCKrWe  Ooreparjud  C  pal[dOHa/IbHBIMA U
JeNCTBUTE/TbHBIMU UMC/IaMH.

BbITIOSTHATE TIPUOPKEHHBIE BBIUMC/IEHUS], UCTIO/B3YS TTPABW/Ia OKPYTJ/IeHUS,
JlenaTh MPUKKUIKY U OL[eHKY pe3y/bTaTa BeIUHMCIeHHH.

OnepupoBaTh TIOHATHSIMU: CTeTeHb C IIeJIbIM TI0Ka3aTejeM; CTaHAapTHas
dbopMa 3amMcHd JEHUCTBUTE/NILHOTO UWC/Ia, KOpPeHb HaTypaJbHOH CTereHw;
WCTI0/Th30BaTh TTOAXO/AIIYI0 (hOPMY 3aITUCH JeMCTBUTETBHBIX UMCEeT JIsl PeIlleHuUs
MTPAKTUUYECKUX 3a/]au U TTpeZiCTaBIeHHs TaHHbIX.

OmnepupoBath MOHSATHUSMU: CUHYC, KOCHHYC W TaHT'e€HC TTPOM3BOJILHOTO YTJIa;
WCTI0/Th30BaTh 3allvCh TIPOM3BO/IBHOTO yTJjia uepe3 oOpaTHbIE TPUTOHOMETPHUUECKHE
byHKLMN.

YpaBHeHus 1 HepaBeHCTBa

OnepupoBaTh TOHATUSMH: TOXKAECTBO, ypaBHeHWe, HEPaBeHCTBO; Iiejioe,
palvoHa/bHOe, WPpal[iOHa/IbHOE ypaBHeHHEe, HEPAaBEHCTBO; TPUTOHOMETPUUECKOe
ypaBHeHHUE;

BrInonHATE 1Tpeobpa3oBaHusl TPUTOHOMETPUUECKUX BBIPA)KEHUM W peIaTh
TPUTOHOMETPUUECKHUe YPaBHEHUSI.

BbImosiHATE 1peoOpa3oBaHus 1e/bIX, PallMOHA/BHBIX W HPPalOHA/IbHBIX
BbIDOKEHWM W pellaTb OCHOBHbIe THIbl  LIe/bIX, palMOHAJbHBIX U
MppalMOHabHBIX YPaBHEHUHM Y HEPAaBEHCTB.

[IpuMeHsITL YpaBHEHUsI M HePaBeHCTBA /IJIsl pellieHrs MaTeMaTUUeCKUX 3a/au
Y 3a7iau U3 Pa3/IMUHBIX 00/1acTell HAYKW U peabHOM KU3HHU.



MogenupoBaTh peasibHble CUTyalldd Ha s3blke anreOpbl, COCTaB/ISTb
BbIp&)KEHMs], YpaBHEHMs, HepaBeHCTBA [0 YCJIOBHIO 3a/laud, HCCIe0BaTh
MOCTPOEHHbIe MOJIe/TU C UCII0J/Ib30BaHKWEM arfapara aareophi.

DyHKIUM ¥ rpaduKu

OmnepupoBaTh MOHATUSIMU: (YHKLUS, CIIOCOObI 3aaHusi (PyHKLMH, 006J1acTb
orpefie/ieHUs] MU MHO)KeCTBO 3HaueHWW (YHKUMM, Trpapuk (QyHKLIUMU, B3aUMHO
oOpaTHble PyHKLUU.

OneprpoBaTh TOHATUSMU: YETHOCTb W HEUBTHOCTb (YHKIUM, HYJIU
(GYHKLMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Vicnosib30BaTh rpadvky (QyHKLMM /151 PeLleHUs] ypaBHEeHUM.

Crpouth ¥ uuTaTh rpayku JTUHENHOW (DYHKLMM, KBaJpPaTUYHOU (DYHKLIUHU,
CTeNeHHOW (PYHKLMU C LieJIbIM [IOKa3aTesieM.

Wcnonp3oBaTte rpaduku (QyHKUMKA [/ WCCIeOBaHUS MPOLIECCOB U
3aBHCUMOCTeN MpU pelleHWy 3ajau U3 Apyrux yuyeOHbIX MpeJMeTOB U peasbHOM
)KU3HU; BbIpaXkaTh (POPMYy/IaMU 3aBUCUMOCTH MeX/1y BeJTMUYMHAMM.

Hauana MmaTeMaTHuecKoro aHaau3a

OneprpoBaTh MOHATHSIMU: TI0C/AE€/I0BaTeNbLHOCTb, apumeThueckas W
reoMeTpyUyecKasi Iporpeccum.

OneprpoBaTh TOHATUSAMU: OeckKOHeuHO yObIBarolljasi TreomeTprUyecKas
Tporpeccusi, cymma 6eCKOHeUHO yObIBaloIIieil reoMeTprUUeCKOo MpOorpeccuy.

3a/laBaTh MOC/Ie]0BaTeIbHOCTY PA3/IMUHBIMU CIIOCOOaMMU.

Ncnonb3oBaTh CBOMCTBA TOC/A€40BATEIbHOCTEN U TIPOTPECCUU /11 pelleHus
peasibHBIX 3aZlau MIPUK/IaJHOTO XapaKTepa.

MHo)kecTBa 4 JIOTHKA

OneprpoBaTh MOHATUSAMU: MHOXXECTBO, ONepaLiiy HaJl MHOXXeCTBaMHU.

Vcnonb30BaTh  TEOPETUMKO-MHOXKECTBEHHBbIM — amnmapar [JJig  ONWCaHUs
peasibHbIX TIPOLIECCOB U SIBJIEHWM, TIpDU pellleHrWH 3a7jau W3 APYrUX YyueOHbIX
TpeIMeTOB.

OnepvpoBaTh  TOHATUSIMU:  OIpefiejieHue,  Teopema,  C/e[CTBUe,
[l0Ka3aTesbCTBO.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJIACC
KonnyecTBo yacos
No HaumeHoBaHMe pa3je/ioB U TeM JneKTpoHHbIe (1{u¢poBHIe)
KonTpo/ibHbI IIpakTHUyeckue
n/n NporpamMMsbI Bcero oOpa3oBaTe/bHbIE PeCypChI
e paboThI padoThI
MHoXeCcTBa paliMOHAIbHBIX U
1 [leiCTBUTEJIbHBIX Urcesl. PaljuoHanibHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
ypaBHEHUsI U HepaBeHCTBa
@yHKIMY ¥ rpaduku. CTereHs C 1ebIM
2 YHKI pad i 6 https://m.edsoo.ru/ESM1F56M3
roKasaTesieM
ApudmeTrueckuii KOpeHb N—OW CTeTeHHU.
3 pu¢ P 18 1 https://m.edsoo.ru/W2CV80370
VppaumoHasnbHble ypaBHeHUs] U HepaBeHCTBa
DopMyJibl
4 TPUTOHOMETPUU. T pUroHOMeTpUYecKre 22 1 https://m.edsoo.rt/ WN9ES6GMP
ypaBHEeHUsI
5 IToceoBaTe/IbBHOCTH U IPOIPeCCUU 5 https://m.edsoo.ru/01NY8KYRU
IToBTOpEHME, 0000IIIeHIe, CCTeMaTH3aL[us
6 P n B 3 1 https://m.edsoo.ru/SEBER9VKS
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME



https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/KYG7NZURY

ITIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ko/mmuecTBo yacoB
No Mara J/eKTpoHHbIe U poBbIe

Tema ypoka Konrtpoabnsbie | IIpakTuuecku
n/n Bcero u3ydeHusi | oOpa3oBarebHbIE PecypChl

padoThI e padoThI

MHoO>KecCTBO, OrepaLiiu Haj,
1 MHOXXecTBaMU. JlnarpaMmsl 1 https://m.edsoo.ru/HUOLULGL9

Ouinepa—BenHa

PatpoHanbHbBIE UnCa.
OOBIKHOBEHHBIE U IeCITUYHbIE
npobu, MpoLeHThI, 6eCKOHEUHbIe
nieproAndeckre 1pobu

1 https://m.edsoo.ru/37WA8YES4

ApudmeTrueckue oreparyu C
paLOHaIbHBIMY UHC/IaMU,
nipeoOpa30BaHus UUCIOBBIX
BbIp&)KeHU

1 https://m.edsoo.ru/8] YFUB5M4

[TpumeHeHue apobeii u
TIPOLIEHTOB [I/1S PeLleHust
4 TIPUKJIAIHBIX 3a/]au U3 Pa3/TMYHbIX 1 https://m.edsoo.ru/PFOU2V68I

oTpac/ei 3HaHUM U peaslbHOU
YKU3HU

[TpumeHeHue apobeii u
TIPOLIEHTOB [i/Is peLleHus]
5 TIPUKJIAIHBIX 3aJ]au U3 Pa3/IMYHbIX 1 https://m.edsoo.rt/MHOTOXN3E

oTpac/ei 3HaHUM U peaslbHOU
YKU3HU

6 [eticTBUTE/IbHBIE UKCIIA. 1 https://m.edsoo.ru/P3JPHC8MO



https://m.edsoo.ru/P3JPHC8M0
https://m.edsoo.ru/MHOTOXN3E
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/HU0LULGL9

PaL{I/IOHaJ'IBHI:Ie %1
HNppaljiOHA/IbHbIE UKUCJ/ld

ApudmeTtrueckre oreparum C
JeMCTBUTE/IbHBIMU YMC/IaMU

https://m.edsoo.rt/IMQWZ24T1

[TpubmKEHHBIE BHIUMC/IEHMS,
TIpaBUJIa OKpPYTJIeHUs], IPUKKJKA U
OLIeHKa pe3yJibTaTa BbIUMC/IeHUN

https://m.edsoo.ru/JFBKM11EJ

ToxecTBa U TOXX/IeCTBEHHbIE
nipeoOpa3oBaHuUs

https://m.edsoo.ru/VA4VH6PID

10

YpaBHeHue, KOPeHb ypaBHEHUSsI

https://m.edsoo.ru/KFDEBHI7I

11

HepaseHcTBo, peleHue
HepaBeHCTBa

https://m.edsoo.ru/83KWSU6M4

12

Merto[ vHTepBaioB

https://m.edsoo.rt/EIXGRN3D0

13

Perrenue 11e/1b1X ¥ IpoOHO-
palMOHAIbHBIX YPaBHEHUH U
HEpaBeHCTB

https://m.edsoo.ru/1SCWMJUIR

14

KoHTposnbHast paboTa o teme
"MHoOKeCTBa palOHa/IbHbIX U
JeICTBUTEJIbHBIX YHUCeJI.
ParjyonanbHble ypaBHeHUs U
HepaBeHCTB"

https://m.edsoo.ru/T95VYRBXM

15

dyHKIMs, CTI0COOBI 3a/jaHUS
¢byskimy. B3aumHo oGpaTHbIe

dbyHKIN

https://m.edsoo.rw/LUY75YGCX

16

I'paduk dpyHnkimu. ObmacThb
oripejiesieHUsi U MHOXKeCTBO
3HaueHuUM PyHkiMu. Hymu
dyHkuu. [TIpomMexxyTKu

https://m.edsoo.rt/KN7K4I8VC



https://m.edsoo.ru/KN7K4I8VC
https://m.edsoo.ru/LUY75YGCX
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/IMQWZ24T1

3HAKOIIOCTOAHCTBA

17

YéTHble U HeUETHbIe PYHKLIUU

https://m.edsoo.ru/TCHOJ9UPK

18

CrerneHsb C LieJIbIM MOKa3aTesieM.
CrangiapTHas popma 3anucu
[IeiICTBUTEJILHOTO UM CJIa

https://m.edsoo.ru/7TS62DZBQ

19

Ncnonb3oBaHue noaxosiiein
(hopMbI 3anMCH [1eHCTBUTE/NBHBIX
yuces Jisl peleHust
MPAKTUUeCKUX 3aZiau 1
Tipe/iCTaB/IeHUsl JJaHHBIX

https://m.edsoo.rut/UWPAJ7N10

20

CreneHHasi yHKLUS C
HaTypa/IbHbIM U LIe/TbIM
nokasaresneM. E€ cBolicTBa

rpaduk

https://m.edsoo.ru/13LJ50GEE

21

ApudmeTnueckuii KOpeHb
HaTypaJ/IbHOM CTereHu

https://m.edsoo.ru/7CVYEVAV7

22

ApudmeTnueckuii KOpeHb
HaTypaJ/IbHOM CTereHu

https://m.edsoo.rt/KQBCYHL5Y

23

CoiicTBa apupMeTHuecKoro
KODHS HaTypabHOW CTeleH!

https://m.edsoo.ru/I69L4JVYQ

24

CBoiicTBa apupMeTUyecKoro
KOPH$1 HaTypa/lbHOW CTereHu

https://m.edsoo.ru/77PFLCQ8N

25

CaoiicTBa apru(pmeTHUeCcKoro
KOPHS HaTypaJbHOU CTereHu

https://m.edsoo.ru/G5SWZ3RWF

26

[HeticTBus c apudmMeTrUeCKUMU
KOPHSIMU N—OM CTeTeHu

https://m.edsoo.rt/KBGV9J41B

27

[eiicTBus C apupmeTHUeCKUMHU
KODHSIMU N—O0M CTereHu

https://m.edsoo.ru/YG9QJLHAI



https://m.edsoo.ru/YG9QJLHAI
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/KQBCYHL5Y
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/TCHOJ9UPK

[HeticTBus c apudmMeTrueCKUMU

28 - https://m.edsoo.ru/3AMIGAHQSM

KOPHSMU N—OW CTeNeHu
eUCTBUA C apupMeTHUeCKUMU

29 A E ¢ https://m.edsoo.ru/3MOROG1D3

KOPHSIMU N—OU CTeTeHu
eUCTBUA C apu(pMeTHUeCKUMUA

30 A E ¢ https://m.edsoo.ru/NRYVSEGZ8
KOPHSIMU N—OU CTeTeHu
Pemnienue uppalioHaJabHbIX

31 vpp 1 https://m.edsoo.rt/NXMGYEF8I5
YPaBHEHHH Y HEPaBeHCTB
Penienue vppaljoHaJabHbIX

32 UPP 1 https://m.edsoo.ru/OWXJFVOGJ
YPaBHEHWH Y HePaBeHCTB
PemieHduie nppaliioHa/IbHbIX

33 Upp 1 https://m.edsoo.ru/T66K2RMY5
ypaBHEHU! Y HepaBeHCTB
PelieHue uppalrioHa/IbHbIX

34 Upp 1 https://m.edsoo.ru/OA1N4WIIO
ypaBHEHHI 1 HePaBeHCTB
PemteHue nppalrioHa/IbHBIX

35 Upp . https://m.edsoo.ru/HWHUD2NNC
yPaBHEHWH U HePaBeHCTB
CaoticTBa U rpauK KOpHS N-0u

36 pad p https://m.edsoo.ru/1E25E18SD
CTereHu
CsoticTBa U rpaduK KOpHS N-01

37 pad p https://m.edsoo.ru/QNZBI9V7GS
CTereHu
KontponbHast pabora 1o teme
"ApudmeTruuecKkuii KOpeHb N—OH

38 pud P https://m.edsoo.rut/Q1KQCUC4D
cTerieHy. MippaljoHanibHbIe
ypaBHeHUsI U HepaBeHCTBa"
CuHyC, KOCUHYC U TaHT'€HC

39 y y https://m.edsoo.ru/CPX3082P7
YMC/IOBOTO apryMeHTa

40 CHHYC, KOCUHYC U TaHTe€HC https://m.edsoo.ru/KEQV00CZZ



https://m.edsoo.ru/KEQV00CZZ
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OWXJFVOGJ
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/3MIGAHQSM

UM C/JIOBOI'O apryMeHTa

41

APpKCHHYC, aDKKOCUHYC 1
apKTaHreHC YHC/I0BOrO aprymeHTa

https://m.edsoo.rt/F9AWH45BG

42

ApKCHUHYC, apKKOCUHYC U
apKTaHI'eHC YXC/IOBOTO apryMeHTa

https://m.edsoo.ru/N4889EZ8R

43

TpuroHomerpuyeckas
OKDY>KHOCTb, OIpejie/ieHHe
TPUTOHOMETPUYECKUX (PYHKLIMI
YMCJIOBOTO apryMeHTa

https://m.edsoo.ru/55ZT2FBB9

44

TpuroHomeTpuueckas
OKPY>KHOCTb, OTpejie/ieH/e
TPUTOHOMETPUUECKUX (PYHKLIUM
YMCJIOBOTO apryMeHTa

https://m.edsoo.ru/YYZPF36KN

45

OCHOBHBIE TPUTOHOMETPHUUECKHe
hopmyJibl

https://m.edsoo.ru/ISF5RJJ3N

46

OCHOBHbIe TPUTOHOMETpPUUECKHe
(hopmy bl

https://m.edsoo.ru/SC5U397F9

47

OCHOBHBIE TPUTOHOMETPUUECKHE
dhopmyJibl

https://m.edsoo0.ru/918HYTGCO

48

OCHOBHBIe TPUTOHOMETPUYUECKHE
hopmyibl

https://m.edsoo.ru/C9TMKQF48

49

[Tpeobpa3oBaHue
TPUTOHOMETPUUYECKUX
BbID&)KEeHUM

https://m.edsoo.ru/9IMO0AFCO

50

[Tpeobpa3oBaHue
TPUTOHOMETPUUYECKUX
BbIpa>KeHUM

https://m.edsoo.rt/LTBOUHA4F

51

[Tpeobpa3oBaHue

https://m.edsoo.ru/BOK9K8FGV



https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/LTBOUHA4F
https://m.edsoo.ru/9IM00AFC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/F9AWH45BG

TPUTOHOMETPUUYECKUX
BbIpa>KeHUM

52

[Tpeobpa3oBaHue
TPUTOHOMETPUYECKUX
BbIp&)KEHUI

https://m.edsoo.ru/VM9110N5V

53

[Tpeobpa3oBaHue
TPUTOHOMETPUYECKUX
BbIp&)KEHUMN

https://m.edsoo.ru/GNKNPMR1U

54

PelieHue TpUroHOMeTpUUYECKUX
ypaBHEHUH

https://m.edsoo.ru/56 K85 EHZU

55

PelieHrie TPUrOHOMETPHUUECKUX
ypaBHeHUM

https://m.edsoo.ru/6 XXPVVIXA

56

PellieHre TpUrOHOMeTPUUYECKUX
ypaBHeHUM

https://m.edsoo.ru/LEPISYY4W

57

PelieHrie TpUroHOMeETpUUECKUX
ypaBHeHUI

https://m.edsoo.ru/MUSCZXE6Q

58

PelieHrie TpUroHOMeTpUUECKUX
ypaBHEHHUH

https://m.edsoo.ru/HPKOF4KJP

59

PerieHue TpUroHOMeTpUUYECKUX
ypaBHEHUH

https://m.edsoo.ru/FNX4E5LUC

60

O06o00611eHME TI0 TEMaM
"OCHOBHBIE TPUTOHOMETPHUUECKUE
dhopmynbl. TpuroHoMeTpuueckre
ypaBHeHUs"

https://m.edsoo.ru/796P4UYBR

61

KonTponbHast paboTa 1o Teme
"MdopmyJibl TPUTOHOMETPUM.
TpuroHomeTpuueckre
ypaBHeHus1'"/Bcepoccuiickas

https://m.edsoo.ru/RCOOETQNA



https://m.edsoo.ru/RC00ETQNA
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/HPK0F4KJP
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/VM911ON5V

npoBepouHasi paboTa

62

WToroBast KOHTpO/IbHasE paboTa /
Bcepoccuiickas npoBepouHast
paborta

https://m.edsoo.ru/OINT7D2Q5

63

O600111eHME, CHCTEMAaTH3alUs
3HAHWM 3a KypC a/ireOpbl ¥ Hayvas
MaTeMaTHuuecKoro aHanm3a 10
Kjacca

https://m.edsoo.ru/BO3X694VF

64

ApudmeTnueckas u
reoMeTpHUyecKast IIporpeccuu.

VM crionb3oBaHue Mporpeccuu s
pellleHus peabHbIX 3a7iau
TIPUKJ/IaJHOTO XapakTepa

https://m.edsoo.ru/2T49MHHH9

65

beckoHeuHo yObIBatoIIast
reoMeTpuuecKasi IpOrpeccusl.
CymMa 6ecKoHeuHO yObIBaroL[eit
reoMeTpUYeCKOl MpOrpeccuut

https://m.edsoo.ru/F5N2ANA4G

66

dopmyJia C/I0KHBIX TIPOLEHTOB

https://m.edsoo.ru/DXJ82PMWO

67

dopMmyiia C/I0KHBIX TTPOLIEHTOB

https://m.edsoo.ru/H7S9QLKEA

68

O600111eHYE, CHCTEMAaTH3alUs
3HaHUM 3a KypcC anredpbl ¥ Havasl
MaTeMaTuueckKoro aHanu3a 10
Kjacca

https://m.edsoo.ru/2193BZQ4A

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/2193BZQ4A
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/OINT7D2Q5

TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 K/TACC
Kopg, .
IIpoBepsieMble peMeTHBIE Pe3y/IbTaThl 0CBOCHHS 0CHOBHOM
NMpoBepsieMor .
o0pa3oBaTe/IbHOM MPOrpaMMbI Cpe/JHero o01ero 00pa3oBaHus
0 pe3yjbTarTa
1 Uuncsia v BBIYMCIIEHUS]
L1 OnepupoBaTh TOHSATUSIMU: paljOHA/JIbHOE W JeWCTBUTETbHOE YHCJIO,
' OOBIKHOBEHHasI 1 [ieCITUUHAsI IPO0b, TIPOLIEHTHI
1o BeinonHATE  apudMeTHuUecKue —orepalydd € paldOHaTbHBIMM U
' JIeVCTBUTE/IbHBIMU UKCIaMHU
13 BeInoniHATE  MpUOMKEHHBIE  BBIYMC/IEHHS,  WCIIO/b3ys  MpaBHUJIa
' OKpYTJ/IeHUsl, [ie/1aTh MPUKU/KY U OLIeHKY pe3yJbTaTa BbIUMC/IeHUH
OnepupoBaTh MOHATUSIMU: CTeTleHb C Lie/IbIM M0Ka3aTesieM, CTaHapTHast
L4 dbopma 3anucu JeldCTBUTEILHOTO UMC/la, KOpeHb HaTypasbHOUW CTeleHu;
' WCTI0/b30BaTh MOAXO/AINYI0 (DOPMY 3alMCU JAeUCTBUTETBHBIX UMCeN IS
pelilieHNst TPaKTUYeCKUX 3a/lay U TIpe/iCTaB/IeHus JaHHBIX
OnepupoBaTh TOHSATUSMU: CUHYC, KOCUHYC W TaHreHC TPOU3BOJIBHOTO
1.5 yI7a; WCI0/Ib30BaTh 3allMCh TPOW3BOJIBHOTO yrja dYepe3 oOpaTHbIe
TPUrOHOMeTpUYecKue HyHKLIUA
2 YpaBHeHUs U HepaBeHCTBa
OnepupoBaTh MOHATUSIMHU: TOX/ECTBO, YPaBHeHHe, HePaBeHCTBO, 1IeJIoe,
2.1 paLOHa/IbLHOE, HppaLyoHaIbHOe ypaBHeHuUe, HepaBeHCTBO,
TPUTOHOMETPUYeCKOe YpaBHeHue
59 BeinoniHsATE npeobpa3oBaHUs TPUTOHOMETPUYECKUX BBIDAKEHUM U
' pelliaTh TPUTOHOMETPUYECKHe ypaBHeHUs
BbImosiHsATE TipeoOpa30BaHus 1ie/TbIX, paljiOHa/IbHBIX ¥ UPPAl[MOHATBHBIX
2.3 BbIpa)KeHWW W pelllaTh OCHOBHbIe THWIIbI 1I€/IbIX, pPALMOHANbHBIX WU
VppalMoHa/IbHBIX YPaBHEHUM U HepaBeHCTB
24

HpI/IMEHHTb YpaBHEHHA W HEPABEHCTBaA [JId peElIeHUS MATeMATUUYECKUX




3a4a4 ¥ 3a[ida4 13 PAa3/IMUYHbIX obsacreit HAayKH U peaanoﬁ JKU3HHU

MogenupoBaTh peasibHble CUTyalldd Ha sI3bIKe anrebpbl, COCTABJSATh

2.5 BbIDa)KeHUsI, ypaBHeHHs, HepaBeHCTBa I10 YCJIOBUIO 3a/lauu, UCC/Ie/l0BaTh
MOCTPOeHHbIe MO/l C UCII0/Ib30BaHUeM arlrapara aareopbl
3 DyHKIMU U TpayKu
OnepupoBaTb TOHSATUSAMU: (GYHKLUsSA, CIIOCOObI 3ajaHus  (yHKIWY,
3.1 obnacTe ompefesieHUsT U MHOKECTBO 3HaueHWM (yHKIMH, Tpaduk
(byHKUMH, B3aUMHO 0OpaTHbIe (QyHKIMU
39 OnepupoBaTth MOHATUSAMU: UYETHOCTH U HEUYETHOCTb (PYHKLMU, HYJIU
' (GyHKI[MH, IPOMEKYTKH 3HaKOTIOCTOSTHCTBA
3.3 Wcnonb3oBaTh rpadyky (GyHKLMN /J1s1 pellieHus] ypaBHeHUM
34 Ctpoutb M uMTaTh rpaduKd JMHENHOM (QYHKIMM, KBaZpaTUYHON
. (GyHKLMM, CTereHHOW (QYHKLIMH C LieJIbIM [10Ka3aTesem
Wcrionb3oBath rpadvku (GYHKLUMM [Ji MCC/Ie0BaHUs TIPOLeCCOB U
3s 3aBUCUMOCTEN TIPY PEIIeHUM 3a/lad M3 APYruX yueOHbIX TMpeJMeTOB U
. peasibHOM JKU3HHW, BbIpakaTb (OpPMy/JaMU  3aBUCUMOCTH  MEXIY
BeJTMUMHAMU
4 Hauasia MaTemaTHuecKoro aHauvsa
il OrnepupoBaTh TMOHATHSIMU: T10C/€/JOBaTe/IbHOCTb, apudMeTHueckass U
. reoMeTpUuecKast Iporpeccun
OnepupoBaTh MOHATUSAMU: OeCKOHeYHO yObIBarolljasi reomMeTpuuecKas
4.2 nporpeccusi, CymMma 0OecKOHeyHO yObIBawoLlell reoMeTpUdYecKOu
MpOrpeccuun
4.3 3ajaBaTh MOC/IeI0BaTEILHOCTH Pa3/TMUHBIMU CITOCO0aMHU
a4 Vcnospb30BaTh CBOMCTBA IM0C/I€[0BAaTe/IbHOCTEN W TPOrpeccud st
' pellieHus peajbHBIX 3aZlau MPUK/IaHOTO XapaKTepa
5 MHo>ecTBa U JIOTMKa
5.1 OrnepupoBaTh NMOHATUSAMU: MHOXXECTBO, OllepaLjuy HaJl MHOKeCTBaMU
Vcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —ammapaTr /s  OINWCaHUs
5.2 peasbHbIX TPOLIECCOB W SIBJIEHWW, TPU peLIeHWM 3a/ay U3 [pYyrux
yueOHBIX TIPeIMETOB
3 OnepupoBaTb NOHATHSMHU:  OIpejle/ieHHe, TeopeMa, CJIefICTBUe,

A0Ka3aTe/IbCTBO




ITPOBEPAAEMBIE OJIEMEHTDBI COAEPXXKAHUSA

10 K/TACC

IIpoBepsieMbIi 3/IeMeHT CO/iepPXKaHUS

Kopg
1 Uucna v BBIUMC/IEHUS
PaioHanbHbie  uncia. OOBIKHOBEHHble U JeCSITUYHbIE [pPOOW, TIPOIEHTHI,
OeckoHeuHble  TMepHoAMuUeckre  Apobu.  ApudmeTuueckne — omeparM  C
1.1 paLMOHABHBIMU UKC/IaMU, TpeoOpa30BaHUsI UMC/IOBLIX BbIpa)keHWH. [IprMeHeHue
npobeli ¥ TPOLIEHTOB /IS PeIIeHUs] TPUKIAJHBIX 3a/lad M3 Pa3/UUHBIX OTpAC/en
3HaHWM U peaTbHOM >KU3HU
[HeiictBuTenbHble  uyMcia.  PalyoHanbHble WM MppalMOHaibHble  UMCIA.
1.2 ApudmeTrnueckre omepari C IeHCTBUTENBHBIMM 4YUCAaMHU. [IpubIMKEHHBIE
BBIUKC/IEHUS], TIPaBUa OKPYIJIeHUs], IPUKK/IKA 1 OLIeHKA pe3yJibTaTa BbIUMC/IeHUH
CreneHb C UenbIM MoKa3zateneMm. CTaHfapTHas (opma 3anucu [eCTBUTE/BHOTO
1.3 yncna. Vicrnonb3oBaHue noaxosiieli ¢hopMbl 3amucU [IeHCTBUTE/BHBIX YHUCes s
pellleHUst MpaKTUUYeCKUX 3a7jad U MpeJCcTaBaeHus: JaHHBIX
14 ApudmeTnueckuii KOopeHb HaTypalbHOM CTerneHW. [leliCTBUSI C apU(pMeTHUeCKUMU
' KOPHSIMU HaTypa/IbHOM CTeINeHu
L5 CHHYC, KOCMHYC M TaHTeHC YHCJIOBOrO aprymeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHreHC YMCI0BOI0 apryMeHTa
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 ToskaecTBa U TOXKJeCTBeHHbIE TIPeoOpa30BaHus
55 [Tpeobpa3oBanue TPUTOHOMETPUYECKUX BbIP@KEHUM. OcCHOBHBIE
' TPUTOHOMeTpUUYecKre (GopMyJib
53 YpaBHeHre, KopeHb ypaBHeHMs. HepaBeHCTBO, pelleHWe HepaBeHCTBa. MeTtof,
' VIHTepBaJ/loB
24 PernieHue 1ie/bIX ¥ IpOOHO-paIMOHa/IbHBIX YPaBHEHUM 1 HepaBeHCTB
2.5 PerieHuie vppalMoHa/NIbHBIX YpaBHEHUI U HEPaBEHCTB
2.6 PelieHvie TpUroHOMeTpUUeCKUX YpaBHEHUH
57 [IpyMeHeHre ypaBHEeHUI U HEPABEHCTB K peIleHUI0 MaTeMaTUueCKUX 3aJad v 3a/au

13 pa3/IMuHbIX 00/1acTell HAyKW U peasibHOM >KU3HU




3 OyHKLMU Y TpayKu
31 OyHKIMS, crocobbl 3asanusa GyHKIUU. ['padvk GyHKUMHA. B3auMHO 0OpaTHBIE
' byHKIN
3 Ob6nacTb ompefeneHUss W MHOXKeCTBO 3HaueHW ¢yHkumn. Hymi ¢yHKumm.
' [TpoMe)XXyTKH 3HAaKOMOCTOSHCTBA. YETHBIE Y HEUETHBIE (DYyHKLIMK
33 CreneHHasi ¢QYHKIUSI C HaTypajJbHbIM U LejbIM TMoOKa3areneMm. Eé cBoiicTBa U
' rpa¢puk. CBolicTBa U rpaMK KOpHSI N-0i CTeneHu
34 TpuroHomeTpryeckasi OKpY>XHOCTb, OIpe/ie/ieHHe TPUTOHOMeTPUYeCKUX (yHKLMNA
' YMCJIOBOI'O apryMeHTa
4 Hauasa maTeMaTrueckoro aHaausa
il [TocnemoBaTenbHOCTH, CMOCOOBI 3ajlaHUsl TIOC/e/[0BaTelbHOCTe. MOHOTOHHBIE
' 110C/1e/0BaTe/IbHOCTU
Apudmernueckass W TeoMeTpuUYecKas Tporpeccu. beckoHeuHo yObIBarormas
49 reomerpuueckasi mporpeccusi. Cymma OeCKOHeuHO yObIBarollleli reomMeTpuuecKkoin
' nporpeccur. PopMysa CIO0XKHBIX MPOLEHTOB. VICronb3oBaHWe MPOrpecCcuy st
pellieHus peajbHbBIX 3a/iau NPUK/IaZHOrO Xapakrepa
5 MHo>KecTBa U JIOTUKa
MHoOXeCTBO, oOrmnepaluu Haji, MHOXKecTBaMu. [JluarpamMmbl OWsepa — BeHHa.
5.1 IIpuMeHeHre TeOpeTUKO-MHOXKeCTBEHHOI'O arrmnapara [/ OINKWCAHUS peajlbHbIX
TIPOLIECCOB U SIBJIEHWH, TPU pellieHUH 3a/iau U3 IpyTUx yueOHbIX MTpeJMeTOB
5.2 Ornpepesienve, TeopeMa, Ce/ICTBUE, 10Ka3aTeIbCTBO




ITPOBEPAAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHON OBPA30BATE/IbHOM
ITPOI'PAMMBI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kop ITpoBepsieMble TPe0OBaHKA K NMPeMETHBIM pe3y/IbTaTaM 0CBOeHHS
NPOBEpPsSieMOro | OCHOBHOI 00pa3oBaTe/IbHON NIPOrpaMMBbI CpeJJHero 001ero
TpeOoOBaHUSA oOpa3zoBaHusi

BnajmeHvie MeTo/jaMM [I0Ka3aTe/lbCTB, aJrOPUTMaMU pelleHus 3a7ay;
ymeHue (OpMy/UpOBaTh W OIEPUPOBaTh TOHSATUSIMU: OIpejiesieHue,
aKkCMoMa, TeopeMa, CJie/[CTBHe, CBOMCTBO, TPHU3HAK, [0Ka3aTe/lbCTBO,
PaBHOCH/IbHBIE (HOPMY/TMPOBKH; TIPUMEHSTh UX; yMeHue (hOpMYJTUPOBaTh
obpaTHOe U TIPOTHBOIIO/IOKHOE YTBEPXKEHHWEe, TPUBOAWTL TPUMEPHI U
KOHTPIPUMEDBI, HCII0/Ib30BaTh METOZ, MaTeMaTHUueCKOW WH/YKIUY;
MPOBOAUThL JlOKa3aTe/bHble pacCy)KAeHWs TPy pelleHuu 3ajady,
1 OLIeHMBAaTb  JIOTUYECKYI0  TIPaBUIbHOCTb  PacCyKAeHUM;  yMeHHe
OTepupOBaTh MOHSATUSIMU: MHOXXECTBO, TMOJAMHOXXECTBO, Orepalyyd Haj
MHO)KeCTBaMH; yMeHHe WCIO/b30BaTh TEeOPEeTUKO-MHOKeCTBEeHHBIN
armrapar Jjisi OTIMCaHUsl peayibHbIX TPOLIeCCOB U SIBJIEHUH U TIPU PelleHnH
3aZlau, B TOM UWCJe U3 JAPYruX YyueOHBIX TpEeJMETOB; yMeHHe
OrepyupoBaTh MOHATUAMMU: Tpad, CBsI3HBIN rpad, AepeBo, LMK/, rpad Ha
MJIOCKOCTH; yYMeHue 3aZlaBaThb U OMNUChIBaTh rpadbl Pa3IUUHLIMU

crioco6amu; UCTIOb30BaTh rpadbl MPH pellieHr! 3ajau

YMeHue orepupoBaTh MOHSATUSIMM: HaTypaJbHOE YMCJIO, LieJoe YUCJIO,
CTereHb C 1ie/IbIM TI0Ka3aTesieM, KOpeHb HaTypasbHOMN CTeleHH, CTereHb
C pauMoHaIbHBIM  TlOKa3arejieM, CTelleHb C  J1eICTBUTE/IbHbIM
rokasaresieM, JiorapuM UMCIa, CHUHYC, KOCMHYC U  TaHTeHC
MPOM3BOJIBHOIO YHKCJ/a, OCTAaTOK IO MOJYJII0, palMOHaJbHOe YHCIIO,
VMppalMOHa/IbHOE  YWC/I0,  MHOXECTBa  HATypa/ibHbIX,  LefbIX,
2 palMOHA/NbHBIX, [EHUCTBUTE/bHBIX UYHMCeJ; yMeHWe WCMO/b30BaTh
MPU3HAKW [Ie/TMMOCTH, HaUMeHbIIUNA OOIIui JeMuTe/lb U HauMeHblilee
ob1iee KpaTHOe, anropuT™ EBK/IW/A TIpY PeIleHu  3a/jau; 3HaKOMCTBO C
pa3/MyHbIMU  TIO3ULIMOHHBIMK ~ CUCTEMaMH  CUMCJ/IEHUs;  yYMeHHe
BBITTO/THATh BbIUKC/IEHWE 3HaueHWM W TipeoOpa30BaHUs BbIPaXKEHUH CO

CTereHsIMM M Jiorapudmamu, Tpeobpa3oBaHusi APOOHO-paI[MOHATBHBIX

BBIpa)KEHHﬁ; yYMeHHe OIeprupoBdTb ITOHATHAMM: IMOC/I€J0BATE/IbHOCTD,




apumeTrueckas Tporpeccus, reomeTpuvecKas rporpeccus,
OeckoHeuHO yObIBaroIasi TeoMeTpUuUecKasi TIPOTPecCHsi; yMeHHe
3a/jaBaTh 10C/Iel0BaTeIbHOCTH, B TOM UHMCJIe C [IOMOLLbI0 PeKyPPeHTHBIX
¢bopMyn; ymMeHWe OMNepupoBaTh TMOHSATUSIMU: KOMIIEKCHOE UHCIIO,
COTpsDKEHHBbIE KOMITJIEKCHBIE YMCJIa, MOAY/b U apIYMeHT KOMILIEKCHOTO
yncnia, ¢opMa 3anyMcyd  KOMIUIEKCHBIX —uWcen  (reoMeTpuueckas,
TPUTOHOMEeTpUYecKass W  aireOpavyeckasl); yMeTb  TPOU3BOJAWTH
apu(meTHuecKre [eWCTBUS C KOMIUIEKCHBIMM UHMC/IaM{; TPUBOJUTH
TpUMepbl  WCMO/b30BAaHUS  KOMIUIEKCHBIX  YKCeJ;  ONMepupoBaTth
MOHATUSIMUA: MaTpulia 2xX2 W 3X3, ornpeje/vre/ib MaTpPHULBI,

reoMeTpUUeCKHU CMBIC/I OTIpe/le/TuTelst

YMeHue oriepupoBaTh TMOHSATUSIMU: paliMOHa/bHble, MppalLMOHAa/bHbIE,
roKa3aTe/ibHble, CTeleHHble, JorapuMuueckue, TPUTOHOMETpUYECKHe
ypaBHEHHsI W HepaBeHCTBAa, WX CUCTEMbl; YyMeHHe OIlepupoBaTh
TIOHATUSIMH: TOX/IECTBO, TOXK/IeCTBEHHOe TipeoOpa3oBaHUe, ypaBHEHHe,
HEPaBeHCTBO, CHUCTeMa YpaBHEHUM W HEPaBeHCTB, PaBHOCHU/IbHOCTb
ypaBHeHW!, HepaBeHCTB M CHUCTeM; YMeHHe pellaTb ypaBHeHUs,
HepaBeHCTBa Y CHUCTeMbI C IOMOLLBI0 Pa3/IMYHBbIX IMPUEMOB; pellaTh
ypaBHEHHUsl, HepaBeHCTBAa M CHUCTEMbl C T[apaMeTpoM; TMPHUMEHSITh
yPaBHEHUsl, HePaBeHCTBA, UX CUCTeMbl /JIl pellleHUs] MaTeMaTH4eCKUX

3a4a4 M 3a[ida4 13 PA3/IMUYHbIX obsacreit HayKH U peaanoifl JKU3HHU

YMeHHe onepupoBaTh TMOHATUSMU: (YHKUMS, UYETHOCTH (YHKLUH,
MepUOANYHOCTh (DYHKLIMH, OTPAaHHUUEHHOCTh (YHKLUM, MOHOTOHHOCTB
¢byHKUMY, 3KCcTpeMyM (GYHKLMK, HauOoJiblllee U HaMeHblllee 3HaueHMst
(GyHKI[MM Ha MPOMeXKYTKe, HelpepbIBHasl (PYHKLIMSI, aCUMITTOThI rpaduka
(GbyHKUMY, TlepBasi U BTOpasi IPOM3BOHas (YHKLIMH, reOMeTpUYeCKUid 1
Gbu3nUecKdii CMBICT TIPOM3BOZHOM, IepBOOOpa3Hasi, OrIpe/e/éHHbIN
VHTerpaja; yMeHWe HaxXOJuTh aCHMMOTOThI Tpaduka (QyHKLUH; yMeHHe
BBIUMC/ISTE  TPOM3BOJHbIE CyMMbl, IIPOM3BEe/IeHMs, UacTHOIO M
KOMITO3ULIMK (PYHKIMH, HaXO[WUTh ypaBHeHHe KacaTeJbHOM K rpauky
(GyHKUMY; yMeHHe HaXO[UThb TPOW3BOJHbIE 3/ieMeHTapHbIX (YHKLWH;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [JIl MCCAe[oBaHUs (yHKLHH,
HaXOJWTh HAWOOMbIIMe W HauMeHbIlMe 3HAaueHUs (YHKIWH; CTPOUTH
rpayKy MHOTOWIEHOB C MCII0/Ib30BaHMEM arirapaTa MaTeMaTHyecKoro
aHa/M3a; TPUMEHSTb TPOU3BOJHYIO [UI HAXOKIEHUS HaWIydllero

pelmieHrd B TIPUKJ/IAAHBIX, B TOM 4HKC/I€ COLMA/IbHO-3KOHOMUYECKHUX U




¢bu3nyecKUx 3aflauax; HaXOAUTh TIOMIAZAN U 00bEMBI (PUTYD C TIOMOLI[BIO
WHTerpasa; MpPUBOJUTh TIPUMEpPbl MaTeMaTUYeCKOrO MO/Ie/TMPOBAHUS C

NoMo1blo AuddepeHIManbHbIX ypaBHEHUM

YMeHue orepupoBaTh TOHATHSIMU: Tpaduk GyHKIMM, obOpaTHas
byHKIus, KOMIO3ULUS (GYHKIMM, JuHeiiHas (GYyHKLUs, KBaJpaTA4yHast
byHKLWSA, paLMoHanbHas byHKLWS, CTereHHast byHKLWS,
TPUTOHOMeTprYeckue  (yHKUMM, oOpaTHble TPUTOHOMeTpUYecKHe
GyHKUMHM, TIOKas3aTenbHass U Jorapudmuyeckas QYHKLWY; yMeHHe
CTPOUTb IpaUKU M3yuyeHHbIX (DYHKLMH, BBINOJHATH NpeoOpa3oBaHUs
rpadvkoB (YHKIMMI, UCIIOb30BaTh rpaduKy [i7isi U3yUeHus MPOoLiecCoB U
3aBUCUMOCTeM, MpU pellleHny 3a/lay U3 Ipyrux yueOHbIX MpeJMeTOB U
3a/la4 M3 peasbHOW >KU3HH; BbIpaKaTh (OpMy/IaMu 3aBUCUMOCTH MEXIY
Be/IMUMHAMY; MCIO/b30BaTh CBOMCTBA W rpapuku QyHKIMA /s
pellleHUs] ypaBHeHUM, HePaBeHCTB U 3a/jau C MapaMeTpaMy; U300pakaTb
Ha KOODAWHATHOM IIJIOCKOCTM MHOXKECTBA peLIeHWHd YpaBHEHUH,

HepaBeHCTB U UX CUCTEM

YMeHue peliath TEKCTOBble 3aJaud pasHbIX TUMOB (B TOM 4YMC/le Ha
TMIPOIIEHTHI, O/IA U YacCTH, Ha JBIKeHHe, paboTy, CTOMMOCTb TOBAapOB U
yCJIyT, HaJIOTH, 3aJjau U3 00/1acTy yrpaB/ieHusl TMYHBIMUA U CeMeHHBbIMU
(vHaHCamMM); COCTaB/ATb BbIDA)KEHUS, YpaBHEHMs, HepaBeHCTBAa U UX
CUCTeMBI TI0 YCJIOBUIO 3a/lauM, WCCIel0BaTh MOJYyUYEHHOe pelleHue M
OLIEHWBATb TPaBOMOAOOHOCTb pe3y/bTaTOB; YMeHHe MO/Ie/TMPOBaTh
peasibHble CUTyallUM Ha sI3blke MaTeMaTHUKW; COCTaB/STh BbIPa)KeHUs,
ypaBHEHHsl, HepaBeHCTBAa M HUX CHUCTeMbl [0 YCJIOBHIO 3aJjauH,
WCCeoBaTh TIOCTPOEHHble MOJe/Id C HCI0/Ib30BaHWEM  arapara

anreOpbl, UHTEPIPETUPOBATH TTOJTyUeHHBIN pe3y/IbTaT

YMeHMe omeprpoBaTh TIOHATUSMU: CpejiHee apudMeTHUeckoe, MeIMaHa,
Haubosiblllee W HauWMeHblllee  3HAaUeHHUsi, pa3MaX, [JJUCIIepCHs,
CTaH/IapTHOE OTK/JIOHEHHWe YHCJIOBOTO Habopa; yMeHHe U3B/IeKaTh,
WHTeprnpeTpoBaTh WH(GOpPMAIMIO, Tpe/CTaBlIeHHY0 B Tabiuiax, Ha
Jiarpammax, rpavkax, OTpa’karolil[yr0 CBOMCTBA peasibHbIX MPOLIeCCOB U
SIBJIEHUH; TIPe/ICTaB/IsATh MH(OPMALIUIO C TIOMOIIbIO Tab/IUI] U AUarpaMM;
WCCreoBaTh CTaTUCTUYeCKUe [aHHble, B TOM UHWC/Ie C TpUMeHeHheM
rpaduueckix METOJJOB U  3JIEKTPOHHBIX  CpeACTB; Trpaduuecku

Hnccjneg0BaTb COBMeCTHEIe H&6JIIO,Z[€HI/IH C TIOMOIIBK [dWarpaMM




paccenBaHUs U JIMHEMHOM perpeccru

YMeHue ornepupoBaTh MOHATUSMHU: CAyuyaliHbIA OMNBIT W C/ydailHOe
COOBITHE, BEpPOSITHOCTh CJAYYaMHOTO COOBITHS; yMEHHEe BBIUMC/SAThH
BEPOSITHOCTh C HCTIOJb30BaHHEM TpadUuecKux MeTOIOB; TPUMEHSTh
(bopMynbl C/IOKEHUS] U YMHOXKEHHSI BePOSITHOCTeH, (hopMysy TOTHOMN
BepOSITHOCTH, (hopmysy BepHysim, KoMOMHAaTOPHBIE aKThl U (hOPMYJIBI;
OLIEHMBAaTb BEPOSITHOCTH peasibHbIX COOBITHI; yMeHUe OIepUpoBaTh
MOHATUSIMU:  CyuyaiiHasi Be/IMUMHA, pacripefiejieHe BepOSITHOCTEM,
MaTeMaTHuUecKoe OXKWZAHWe, AWUCTIepCUsi U CTaHJapTHOe OTK/IOHeHHe
CJlydaiiHOW  Be/MUWHBI, (QYHKUWUW pacrpefesieHUss ¢ TUIOTHOCTH
paBHOMEpHOr0, TI0Ka3aTebHOTO M HOPMajbHOTO pacripefiesieHUid;
yMeHHe WCII0/Ib30BaTh CBOWCTBA W3YUYEeHHBIX pacrpeziesieHuid Jjist
pellieHust 3ajiau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJIBIIUX UMCET,
MeTO/Ibl BbIOOPOUHBIX HCC/IeJOBaHUM; yMeHWe TPUBOAUTL TPUMephI
MIPOSIB/IEHUS] 3aKOHA OOJIBIIMX YKMCe B TIPUPOAHBIX M OOIeCTBEHHBIX
SIB/IEHUSIX; YMEeHHe OTlepHpOBaTh MOHATHUSIMU: COUeTaHUe, IiepeCcTaHOBKa,
YKMC/I0 COYeTaHWM, YHC/IO TepecTaHOBOK; OwHOM HbIOTOHa; ymeHHe
MIPUMEHSTh KOMOMHATOPHBIE (aKThl U PAaCCY>KIEHHS [/IsI PEeLleHHs 3a/jau;
OLIeHUBATb BEPOSITHOCTH peastbHbIX COOBITH; COCTaBJIATh

BEPOSTHOCTHYIO MO/Ie/Ib M UHTePIPeTHUPOBAaTh M0JIyUYeHHbI pe3yJbTaT

YMeHve orepupoBaTh TMOHATUSIMM: TOYKa, T[IpsiMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPe30K, Jy4Y, BeJWYMHA VyIJa, IUJIOCKUW yrod,
JIByTPaHHbIA yTO/, TPEXTPAaHHBIM Yro/, CKpeluBaloluecs: TMpsMble,
rapa’sie/IbHOCTb U TMepreHAUKY/ISIPHOCTb TIPSIMBIX U TIZIOCKOCTeH, yrou
MeXy TPSMbIMH, YIOJl MeXAy TIPSIMOM U TJIOCKOCTBIO, YTOM MEeXAY
TMJIOCKOCTSIMH, PacCTOsIHWE OT TOUKH /0 TUIOCKOCTH, PacCTOSIHUE MEXIY
MPSIMBbIMH, PaCCTOSTHUE MeX/y TIJIOCKOCTSIMM; YMeHUe UCI0/Ib30BaTh NPy
pellieHWH 3aZlau U3yuyeHHble (akThl U TeopeMbl IJIaHUMETPUM; yMeHHe
OLIeHMBaTb pa3Mepbl 00BEKTOB OKDY’)Kalolllero Mupa; CTPOUTh
MaTeMaTUUeCKhe Mojie/li C TOMOILbI0 TeOMeTPUUeCKUX TMOHSATHM U

BE€J/IMUMH, pellaThb CBA3aHHbIE C HUMU IIDAKTHYECKHE 3aJda4Yn
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YMeHue orepyupoBaTh MOHATUAMH: TUIOLaAb (DUTYpbI, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHbI MHOTOTPAaHHUK, CeueHWe MHOTrOrPaHHHMKA,
KyD, mapasienenure/, mpu3Ma, NMUpamuja, (GUrypa U TOBEPXHOCTb
BpallleHus1, LIWIMHAD, KOHYC, 1ap, cdepa, miomas cdepsl, Miomagb

MOBEPXHOCTH TMPaMK/Ibl, TIPU3MbI, KOHyCa, IWIMHZApA, 00BEM KyOa,




NpSIMOYTO/IbHOTO Mapasiiesiefnivriefia, NMUpaMuAbl, IPU3MbI, LWIMHJPA,
KOHYyCa, l1apa, pa3BépTKa NMOBEPXHOCTH, CeYeHHs KOHyca U LWIMH/PA,
rapasjie/ibHble OCU WM OCHOBAaHWIO, CeyeHWe 1apa, IJIOCKOCTb,
Kacaroulascss cgeppl, LWIMHAPA, KOHyCa; YMeHHe CTPOUTh CeueHHe
MHOTOTPaHHMKA, N300pakaTh MHOTOTPAaHHUKH, (UTYPhl ¥ TIOBEPXHOCTH
Bpall|eHNs], UX CeYeHUs], B TOM UMCJIe C TOMOILbIO 3/1eKTPOHHBIX CPeJCTB;
yMeHHe TPUMEeHSTb CBOWCTBA reOMeTpUUYecKux (Uryp, camoCTOsITe/IbHO
(opMynHMpoBaTh OMpeJie/ieHrsl U3yyaeMbIX (PUryp, BbIBUraTh TUIIOTE3bI
0 CBOMCTBAaX M MPHU3HAKAX TeOMeTpHUecKux (HUryp, 000CHOBBIBATH WIH
orpoBepraTb MX; yMeHHe TIPOBOJAWThL Kiaaccubukanuio ¢uryp mo
pa3/IMuUHBIM TIpU3HAKaM, BBITIONHATh HEe00XOJUMbIe [IOTIOJHUTE/TbHbIE

MOCTPOEHUS

11

YMeHWe OmepupoBaTh TOHATHUSMU: [IBIDKEHHe B TIPOCTPAHCTBeE,
TiapasuiesibHbIN TepeHoC, CMMMeTpHsi Ha TIJIOCKOCTH U B IIPOCTPAHCTBe,
MOBOPOT, TIpeoOpa3oBaHue MOA00UsA, TMOAOOHbIe (GUTYPHI; yMeHHe
pacrio3HaBaTh paBHble U MOJ00HBIE (UTYDBI, B TOM UHC/e B TIPHUPO/E,
UCKYCCTBe, apXWUTEeKType; WCII0/b30BaTh TeOMETPUYeCKHe OTHOIIEHHUs
NPy pellleHWu 3aJjau; HaXOJUTb TeOMeTpUUecKHe BeJMUWHbI ([/MHa,
yroq, momags, 00bEM) MU pelleHHH 3afiad W3 JPYTUX Yy4eOHBIX
TIpeIMETOB U U3 PeasbHOM KU3HH; YMeHHe BLIUMC/ISTH TeOMeTpHUUecKre
BeJIMUMHBI (A/MHA, Yroj, IUIoLiadb, 00BEM, IJIOM[a/b TOBEPXHOCTH),
WCTIONb3ys M3yueHHble (OPMy/bl M METO[bl, B TOM YHC/Ie: TUIOLA/b
TIOBEPXHOCTU TIMPAMU/IbI, TIPU3MbI, KOHYCa, LWJIMH/PA, TUIOMAAb Cepsb;
00BéM Ky0Oa, MpSIMOYTOILHOTO TMapasuiesienurie]a, MMPaMUfbl, MPU3MBI,
LWIMHAPA, KOHyCa, Iapa; yMeHWe HaXOAWTb OTHOLIeHHe OOBEMOB

1o106HBIX GUryp
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YMeHMe orepupoBaTh MOHATUSIMU: TIPSIMOYTO/IbHAsi CUCTeMa KOOp/UWHAT,
BEKTOp, KOOPJMWHAThl TOYKH, KOODAWHATHI BEKTOpPa, CyMMa BEKTODOB,
MpoM3BeJieHre BeKTOpa Ha UMCJIO, pa3/iokeHWe BeKTopa Mo 0asucy,
CKajsipHOe TIPOM3BeJleHre, BEKTOPHOe T[IpOou3BefieHHe, Yroa Mexay
BEKTOpaMU; YMeHUe UCI0/Ib30BaTh BEKTOPHbIM U KOOPJAWHATHBIN METO/
JUIs  pellleHWs] TeOMeTpPUYeCKMX 3ajJad W 3ajad JApyrux yuyeOHbBIX

rnpeamMeToB
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YMeHve BbIOMpaTh TOAXOAAIIMNM METOJ /I DeIleHusl 3ajjauu;
MOHMMaHWe 3HAaYMMOCTM MaTeMaTMKM B HW3yYeHUU TNPUPOJHBIX U

O6H.[ECTBEHHBIX nponeccoB u SIBJIEHUI ; YMeHHe PpaCliO3HdBdTb




NIpOsIB/IeHMe 3aKOHOB MaTeMaTHMKU B HCKyCCTBe, YMeHHe IPUBOJUTH
MpUMepbl MaTeMaTUYeCKUX OTKPBITUA DPOCCUWCKOM U  MHPOBOU

MaTeMaTUUeCKOM HAyKH




INEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 MATEMATHUKE

HPOBEPHEMBIﬁ J3JIEMEHT COJAepPKaHUA

Kopg

1 Uucia 1 BBIYUCTIEHUS

1.1 HatypanbHsble u Lenble yncia. [Ipu3Haku JeMMOCTH Lie/bIX Urcer

1o PaioHanbHble  yncna. OOBIKHOBEHHble U JleCSITUUHbIe ApOOM, TIPOLIEHTHI,
' OeCcKoHeuHbIe TIepHOMUeCKHe Tpoou

13 ApudmeTtnueckrii KOpeHb HaTypajbHOM cTereHW. [leicTBUS C apu(MeTHUeCKUMHU
. KOPHSIMU HaTypa/IbHOM CTeTeHu

14 CreneHb C 1je/ibIM 10Ka3aresieM. CTerneHb C paljuoHa bHbIM MoKa3aTeneM. CBOMCTBa
' CTereHu

L5 CHUHYC, KOCMHYC M TaHIe€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHreHC YMCI0BOI0 apryMeHTa

1.6 Jlorapudwm uncna. [JecaTruuHble U HaTypasibHble TorapudMbl

[HeiictBuTenbHble uncna. ApudMeTHueckue oOrnepalii C  J1eHCTBUTENIbHBIMU
1.7 yriciamu. [IpubmkEéHHbIE BHIUMC/IEHUS, TIPaBU/Ia OKPYTJIEHUS, TIPUKU/KA U Ol[eHKa
pe3yJ/bTaTa BbIUMCIeHUM

1.8 ITpeobpa3oBaHue BbIpaKeHUH

1.9 KowmriekcHble unciia
2 YpaBHeHUs1 U HepaBeHCTBa

2.1 Lenble ¥ poOHO-paiOHABHBIE YPAaBHEHUS

2.2 NppauyoHanbHble ypaBHeHUs

2.3 TpuroHomeTpuueckue ypaBHeHUs

24 [TokasaTe/nbHbIe U JTOrapupMuueckrie ypaBHeHUs

2.5 Lenble 1 1poOHO-paIfOHa/IbHBIE HEPAaBEHCTBA

2.6 NppauyoHanbHble HepaBeHCTBa

2.7 [TokasaTenbHble U JorapupMuueckrie HepaBeHCTBa

2.8 TpuroHomeTpuueckue HepaBeHCTBa

2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHWI U HEPaBEHCTB

2.10 YpaBHeHUs1, HepaBeHCTBa U CUCTEMBI C [TapaMeTpamMu




2.11

Marpuiia cuCTeMbl TMHEHHBIX ypaBHeHUH. OnpeenuTesb MaTPHUL{bI

3 @yHKIMY U TpaduKu
31 OyHKIMS, crocobbl 3a7aHusi GyHKOMHW. ['paduk dyHkOuM. B3anMHO oOpaTHBIE
' ¢yHkuyy. UéTHble 1 HeuéTHble GyHKLUMU. [leprogrueckue GyHKLUU
Ob6nacTh ompefeneHdss W MHOXECTBO 3HaueHWd O¢yHKimu. Hymu ¢yHKOmu.
39 [TpoMe)XyTKM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTA  (DyHKLUH.
' MakcumMyMbl ¥ MUHUMYMbI GyHKIyA. Haubosblllee M HavMeHblllee 3HaueHHE
(YHKLIMM Ha IPOMEXYTKe
33 CreneHHasi ¢GyHKLUSI C HaTypaJibHbIM U LejbiM IoKasareneMm. EE& cBoiicTBa u
' rpaduk. ColicTBa U rpadMK KOpPHS N-0l CTereHU
3.4 TpuroHomeTpryeckue GyHKLMH, UX CBOMCTBA U rPa(UKU
3.5 [TokasartenbHas U ioraprudmMudeckas GyHKLNUH, UX CBOMCTBA U rpa(uKu
36 Touku paspbiBa. AcUMOTOTHI rpagukoB ¢yHKUuA. CBoiicTBa  (QYHKLUH,
' HeTpepbIBHbIX Ha OTpe3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHKS TIOC/Ie0BaTeILHOCTEH
3.8 ApudmeTrueckas U reoMeTpruueckasi mporpeccuu. @opMyiia C0XKHbBIX MPOLIEHTOB
4 Hauasa maTemMatrueckoro aHanusa
4.1 [TpounsBogHas GyHKLuK. [Ipon3BO/iHbIE 3/1eMeHTapHbIX (QYHKLIN
[IpumeHeHre TPOU3BOAHON K WCCAeOBaHUIO (YHKIMM Ha MOHOTOHHOCTb W
4.2 3KcTpemMyMbl. HaxoxieHue Haubosiblllero U HauMeHbIllero 3HaueHUs (QyHKIMMA Ha
oTpe3Ke
4.3 [TepBoobpa3Hasi. ViHTerpan
5 MHoO>KecCTBa 1 JIOTUKa
5.1 MHoXeCTBO, onepalnuu Haji MHOKeCcTBaMU. [TuarpamMmmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTb ¥ cTaTUCTHKA
6.1 OrnucaresnbHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombuHatopuika
7 l'eomeTpust
7.1 @Urypsl Ha MII0CKOCTA
7.2 IIpsimMbie ¥ TIJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHOrorpaHHUKU




7.4

Tesa ¥ NOBEPXHOCTH BpallleHUsI

7.5

KOOP,Z[I/IHEITBI N BEKTOPLL




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

«Anre6pa 1 Hayasia MaTteMaTMyecKkoro aHanmsa» gnsa 10-11 knaccos aBTopoB LLULA.
AnumoBa, t0.M. KonsirmHa, M.B. Tkauéoii u apyrnx (n3gatenbctBo «lpoceelleHme»). 10T

yUYeBHUK CyLLLeCTBYET B U3faHusIX 4515 6a30BOro 1 yriy61EHHOrO YPOBHENA.

METOANYECKHWUE MATEPUAJIbI VI YUUTEJIA

«Anredpa n Hayana MmaremaTtuyeckoro aHaimsa. Meroguueckne pekomeHgauuu. 10-11

Knaccbi» H.E. Pénoposoii n M.B. Tkau€BOIA.

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU

MHTEPHET

https://pavl-shtut.edu.yar.ru/2021 2022/eor/matematika.docx
https://www.yaklass.ru/p/algebra/10-klass

https://pavl-shtut.edu.yar.ru/2021 2022/eor/matematika.docx
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