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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «Anredpa 1 Hadajga MaTeMaTH4YECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kimaccoB pazpaboraHa Ha
ocHOBe DeiepabHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPETHETO
obmero oOpa3oBaHHs, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAHMIIMNA POCCUHCKOTO
oOpazoBanusi. Peanmuzanus mporpaMMbl OOecrieurMBaeT OBJIAJCHUE KIIOUYEBBIMU
KOMIIETEHIIUSIMH, COCTABJIIOIIMMHU OCHOBY JJISi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa3oBaHMsl, LIEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M TMIO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHNEeYMBAET HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBINUICHNE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB HWHGOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIAJIeBAIOT YHUBEPCAIbHBIM SI3LIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKOH (opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCTIEIIHOTO OBJAQJCHHUS 3aKOHAMU (U3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTHMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiledl IIKoJe ydaruecs
MOJIYYaIOT HOBBIM OIBIT PEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEILHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIe PEaIbHbIX CUTyalluid U WHTEpPIpEeTaIun
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMpUPOJIE, HAyKe U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnmamaeT 3HAYMTEIBHBIM BOCHUTATCIBHBIM TOTCHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIICHTPAIIM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOANYECKHNE JUHUM: «UYUucna W BBIYKCICHUS,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET
oOy4deHusl B CTapllIeil IIKOJIe, €CTECTBEHHO IOMOJHSS APYT APyra W MOCTEIEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaeiaMu. JlaHHBII Kypc  SBISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIHUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUN aHaAJIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJaJeBalOT BcE Ooiee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, MOJIyYeHHble B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIs PElIEHUsI CaMOCTOATEIbHO C(HOPMYIUPOBAHHOU
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

CopepxarenpHO-MeTOANYECKasl JIMHUAA «YUuCina M BBIYMCICHHS 3aBEpPLIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOM ImiKoJie. B crapiiel mikosne oco0oe BHUMAHHE YACHSIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
WCIIOJIb30BAHUE PA3IMYHBIX (OpPM 3amucu JIEWCTBUTENIBHOIO YHCIA, YMEHUE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydaromuecss MOIY4YalOT HAaBBIKA NPUOIMAKEHHBIX BbIYHMCICHUMH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKEHHIM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B CTaplIeld IIKOJie, IMOCKOJIbKY B KaXJOM paslieie MpOorpaMMbl
IPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIAaMHU PEUICHUSI LEJbIX, PAllMOHAIBHBIX, HUPPAMOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIBb3YIOTCS IPH HCCIENOBAaHUI
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHud QyHkuu. JlanHas
coliepKaTesibHasl JIMHUS BKJIIOYaeT B ce0s Takke (QOpMUpOBaHUE YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,



COJEpJKaIMX CTENEHU U JorapupMmbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIEEe  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKkTHOTO MBILIUICHUSI Y4YallluXcsl, (OPMUPYIOTCS HABBIKM JI€IyKTHUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIrJAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenue CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUH U HepaBeHCTB. llpu 3TOM Oo0nbllIoe BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IO3BOJSIOIIMX BbIPpAXaTh 3aBUCHUMOCTHM MEX]y BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTnueckoro aHaiu3a MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX 00YYaroIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIE0BATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAUEHHUA, BBIYUCIATH MUIOMann (Guryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
HAXOXKJEHUS HAWIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAJIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILICHUS, (QOPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HucKyccTBe. OOyuaromyecss Y3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHo-MeToAMYecKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
IPEACTABIICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MAaTHKU M MpPeiarator



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [loatoMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro st
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaK)kK€ OCHOBbl ~MaTEMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(hOpMHPOBATH HABBIKU MTOCTPOEHUS MOJIEIEH peaTbHbIX CUTYAIINH, HCCIICTOBAHUS
ATHX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JeJaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO MCIOJIb3YETCS
JUISL peUIeHusl MPUKIaAHbIX 3aaa4. [Ipyu peleHnn peaibHbIX MPAKTUYECKHUX 3a7ad
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIb30BATh AHAJIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCsl B MPOIECCE M3YyUEHUS BCEX TeM Kypca «Alredpa u Hadana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeOHOM miaHe Ha M3ydYeHHE Kypca ajreOpbl MU Haydajdl MaTeMaTH4Ye€CKOTO
aHanau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kinacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEUHBIE  MepHoguveckue ApoOu.  ApudMeTHYecKHe  Omepanuud ¢
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue ornepauud € JEWCTBUTENIbHbBIMU Yuciaamu. [IpuOmmkEHHbIe
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JICVCTBUTEIBHBIX YHCEN [JI1 PEUICHUS MPAKTUYECKUX 3a1ad U MPEICTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHUEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUM M HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3aJad
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. ['padux ¢yHkuuu. B3anmHO
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4ecKOro aHajau3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. Mopmyiia CIOXKHBIX MPOUEHTOB. lcronp30BaHue mporpeccuu s
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHoOK€eCTBO, olnepalud HajJ MHOXecTBamMu. Jlmarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTro TpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWsS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM JJIsl pellleHUs 3a/ad B
0o0JaCTH  OKpY)KAIOMIeH cpepl, IUTAHHUPOBAHUS IIOCTYIIKOB W OIICHKA UX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIBHOCTH, ITAarloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO NIESTEIbHOCTD
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpyJcarwe2o  Mupa,  NpUMEHeHUue  J02UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MATEMATHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;



BOCIPUHUMATh, (QOpMYyJIUpOBaTb U  MPeoOpa3oBbIBaTh  CYKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM I BBIIBICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOTO), BHICTPAUBATh APIyMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIBCKHUC HGﬁCTBHﬂ:

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATH J1ePUIMTHI MHPOpMaLUU, JAHHBIX, HEOOXOAUMBIX Uil OTBETa
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh MH(OpMaIMIO, PEACTABIATh €€ B pa3iMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMATh W  WCHOJIb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThl, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIQ/ICTh HABBIKAMH TIO3HABaTENIbHOM peQUIeKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JACHCTBHIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yabpTaTa pelieHusl MaTeMaTHUYeCKON 3a1auH;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIESITEIILHOCTh Ha OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHoro Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHAMU: CTENEHb C ILENBIM IOKAa3aTeJeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
NIPaKTUYECKUX 3a]1a4 U NPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHU W pellaTb OCHOBHBbIE THUIBI  LEJBbIX, pPalUOHAIBHBIX U
VppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MogenupoBaTh peanbHbIE CHUTyallud Ha S3bIKE airedpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpENENECHUs] U MHOXKECTBO 3HadeHMM (yHKuMH, rpaduk (QyHKUIHH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIMH, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CrtpouTh U 4uTaTh rpaQUKU JTUHEHHON (QYHKIMU, KBAAPATUYHON (PYHKIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havana maTeMaTH4€CKOI0 aHAJIN3A

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsl IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady U3 JAPYTUX y4eOHBIX
PEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpeleNeHne,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

Pemartpb IMPUKIIAJHBIC 3aaa4y, B TOM YHCJIIC COOMAJIbHO-3KOHOMHYCCKOIoO H
(I)I/ISI/I‘-ICCKOFO XapakTepa, CpcacTBaMu MAaTCMATHICCKOI'O aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
MHOXeCTBa paliOHAIBHBIX 1
1 eMCTBUTEIBbHBIX YHcell. ParimonanbpHbIE 14 1 bubmorexa LHOK
A -rat https://m.eds00.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
MoKa3zarejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0 CTETICHU. 18 1 Bbu6mmoteka [JOK
HppanmonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/III)"OZOMG nn. TpuronoMeTpuyecKrue 22 1 bubmorexa LOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 3 1 bu6nunorexa LIOK
3HAHHI https://m.edso0.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 MHOX€eCTBO, OTepaluy HaJl MHOKECTBAMHU. 1 Bbubnanoreka [JOK
Juarpammsr Diinepa—BenHa https://m.edsoo.ru/746d5dce
P .00
, ::HOHaJ‘ILI;IBIe :6cha ‘ ebIKHOBeHHLIe u . BuGmorexa LIOK
SITUYHBI U, I HTBI
A APODH, TpOTt ’ https://m.edsoo.ru/be888093
OeCKOHEUHbIE IEPUOANIECKUE TPOOH
A
3 zf Hiﬁiﬁixzzzzzzﬂni ceo6 a30BaHUs 1 Bubmaorexa [IOK
pat AN, TIPEODP https://m.edso0.ru/4d7f95fe
YHUCIIOBBIX BBIPAYKCHHUN
. Hj)n:leﬂeﬁne Ii[p:l)6e171 I/Isl';p(;HeH:;FOl;S}IHH . BuGmorexa LIOK
LIEHUS IPU HBIX 9 U WYHBIX
P  HpHICiad AT 13 pasil https://m.eds00.ru/44dd1046
oTpacieil 3HaHUH U pearbHON KU3HU
. HepI/IZIeHeHI/Ie Ii[p:l)6e171 Hsr;pc;ueH:oZSﬂnﬂ . BuGmorexa LIOK
LIEHUS IPU HBIX 9 U WYHBIX
p N P HVH A N pas https://m.edso0.ru/d99d8c74
oTpaciei 3HaHUH U peaybHON KU3HU
JletictButenbHbIe Yucia. ParmoHabHbIe U Bubnnoreka IJOK
6 1
UppAaIOHAJIbHBIE YHCIIa https://m.edsoo.ru/2f36a36f
7 Apudmernueckue onepamnuu ¢ 1 bubmmorexa IIOK
JIEACTBUTENILHBIMH YHCIIAMH https://m.edso0.ru/a97a12d9
. 1(;[pI/I6J'[I::KéHHHe BHqH:neZH:, n;)alll;ma - . BuGmorexa LIOK
KpYTJICHHS], IPUKUIKA U HK BTaT:!
Pyt N Uiz H pesyx https://m.edsoo.ru/ch723fbd
BBIYHCIICHUH
9 ToxecTBa ¥ TOXKJIECTBEHHBIE 1 bubnuoreka [JOK
npeoOpa3oBaHMs https://m.edsoo.ru/3a23ac15
10 VpaBHeHHE, KOPEHb YPaBHECHUS 1 bubmmorexa LIOK
P > KOPEHE JP https://m.edsoo.ru/11ac68be
1 H 1 Bbubnunoreka [JOK
€paBEHCTBO, PEIICHHE HEPaBEHCTBA
P P P https://m.eds00.ru/50bdf26d
12 Meron uHTEpBAIOB 1 bubnumoreka [JOK



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
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https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d

https://m.edso0.ru/775f5d99

Pemenue nensix u HpO6HO-paHI/IOHaHLHLIX

Bbubnanoreka [JOK

13 YpaBHCHUIA 1 HEPABCHCTB https://m.edsoo.ru/6ec7al07
KonrponsHast padorta no teme "MHoxecTBa
14 paIII:fHaJ‘ILHLI: U IeACTBUTEIBHBIX YUCEI. bubmorexa LIOK
https://m.edso0.ru/1914a389
PanponansHble ypaBHEHHS U HEPaBEHCTB"
15 OyHKITUA, CHOCOOBI 3aMaHns QYHKINH. Bbu6morexa [IOK
B3auMHO 06paTHBIC QYHKIIHH https://m.edsoo.ru/226eeabf
I'padux pynkmmu. O6aacTe onpenencHus U
16 Mioicecf]zz 3Hl;qu1/n71 (byHKIII/II/II). II-lIme bromorexa LIOK
https://m.eds00.ru/763e75ee
¢ynkipn. [IpoMexyTKH 3HaKOIIOCTOSTHCTBA
17 Y&rHble 1 HEUETHBIC (PYHKIIUU Bubamorexa LIOK
https://m.edsoo.ru/ff4564ad
CremneHb C IeJBIM TTOKa3aTeNIeM.
18 CTaHZ[apTHI:SI ¢dopma 3ammcu Bubamorexa LIOK
N https://m.eds00.ru/66446d3e
JIEWCTBUTEILHOTO YHCIIA
Hcnonp3oBanue noaxosiieii Gopmbl
19 3aIUCH JEUCTBUTEIILHBIX YUCEIT I Bubnmoreka IIOK
peLICHUsI IPAKTHYECKUX 33134 U https://m.edsoo.ru/6eadc6f1
MPE/ICTABIICHUS JAHHBIX
20 CreneHHas QYHKIUS ¢ HATYPAIbHBIM U bubnunoreka [JOK
HeJBIM MoKa3ateneM. E€ cBoiicTBa u rpaduk https://m.edsoo.ru/3f25a047
21 Apudmernueckuii KOpeHb HATYPATBHOU Bubmmorexa [IOK
CTETICHH https://m.edsoo.ru/d82c36d4
29 Apudmernuecknii KOpeHb HATYPATbHOU Bbubmmorexa IIOK
CTEeIIeHH https://m.edsoo.ru/fe7fc4db
23 CaoticTBa apu(PMETHIECKOTO KOPHS bubnmoreka [JOK
HATYPAJIBLHOW CTETICHN https://m.edsoo.ru/d0f0b260
CBoiicTBa apu(hMETHICCKOTO KOPHS Bubmmorexa [IOK
24 .
HaTypaJibHOW CTENeHN https://m.edso0.ru/c3389865
CaolicTBa apu(PMETHIECKOTO KOPHS butnuoreka IJOK
25 .
HATYPAJILHOW CTETICHN https://m.edsoo.ru/444c4b9c
2% JelicTBus ¢ apupMeTHIECKUMH KOPHIMHU N— Bubnmoreka IIOK
oit crerneHu https://m.edso0.ru/54b815c5
27 JelicTBus ¢ apupMeTHIECKUMH KOPHIMHU N— bubnmnorexa [TOK



https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5

oif crerneHu https://m.edsoo.ru/83105a0e
28 JelicTBust ¢ apupMeTHIECKUMH KOPHIMHU N— Bubnmoreka [IOK
oif crerneHu https://m.edsoo.ru/2ablc7bc
29 JelicTBus ¢ apupMeTHIECKUMH KOPHIMHU N— Bubnmoreka [IOK
oif creneHu https://m.edsoo.ru/each053c
30 JeitctBus ¢ apu)MeTHIECKUMH KOPHAMHU N— Bbubmmorexa [IOK
oif crerneHu https://m.edsoo.ru/8a5ada51
31 Pemenune uppanoHaabHbIX YpaBHEHUN U Bubnmoreka [IOK
HEPABEHCTB https://m.edso0.ru/69106ae7
32 Pewienue uppanroHanbHbIX YpaBHEHUN U Bubmmorexa [IOK
HEPABEHCTB https://m.edsoo.ru/9362fea9
33 Pewienue uppanroHanbHbIX YPaBHEHUN U Bubmmorexa [IOK
HEPABEHCTB https://m.edsoo.ru/78d9b391
Pemenne nppalnoHalIbHBIX YPAaBHEHUN U bubnuoreka [IOK
34
HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pewenue uppanroHanbHbIX YPaBHEHUN U Bubmmorexa [IOK
HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CpoiicTBa 1 rpad)uk KOpHS N-01 CTEIICHH Bubmmorexa LIOK
https://m.edsoo.ru/eb0cc5e3
37 CpoiicTBa u rpaduk KOpHS N-01 CTENICHH Brbmorexa LIOK
https://m.edso00.ru/5f29b9b5
Konrponbhas pabora mo teme
38 " ApudMeTHnaecKuii KOpeHb N—Oi CTEICHH. Bubmmorexa [IOK
UppannoHanbHble YpaBHEHUS U https://m.edsoo.ru/f13af630
HepaBeHCTBA"
39 CuHYyC, KOCUHYC M TAHT€HC YHCIIOBOTO bubnmoreka [JOK
apryMeHTa https://m.edso00.ru/5f605ed0
CuHyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO Bbubmmorexa IIOK
40
apryMeHTa https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCUHYC 1 apKTaHT€HC Bubnmoreka [IOK
41
YHCIIOBOT'O apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCHHYC, apKKOCHHYC B apKTaHT€HC Bbu6mmorexa IIOK
42
YHCIIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
43 TpuroHoMeTpuieckast OKpyxKHOCTb, Bubnmoreka IIOK

OIMPCACIICHUEC TPUTOHOMETPUICCKUX

https://m.edso0.ru/6df195a0
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https://m.edsoo.ru/69106ae7
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(yHKIIMI YUCIIOBOTO apryMeHTa

TpuroHoMmeTpudeckast OKpyxKHOCTb,

Bubmmoreka IIOK

4 ;;iiie;;iii;g:;::‘;;f;ﬁgi;““x https://m.eds00.ru/6b61c578
45 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI BH6H_HOTeKa LOK
https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUT'OHOMETPHYECKUE (HOPMYIIBI bubmorexa LIOK
https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI Bubamorexa LIOK
https://m.edsoo.ru/h8a0ff2f
48 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI Bubamorexa LIOK
https://m.edso00.ru/12d1413c
49 [Ipeobpa3oBaHne TPUTOHOMETPHICCKUX Bubmmorexa [IOK
BBIPXKCHUIH https://m.edsoo.ru/e248c5fc
50 [TpeoOpa3oBaHKe TPUTOHOMETPUUECKIX bubnuoreka [IOK
BBIpa)KCHU I https://m.edsoo.ru/09ba5b3d
51 [Ipeobpa3oBaHne TPUTOHOMETPHICCKUX Bubmmorexa [IOK
BBIPXKCHUH https://m.edsoo.ru/1f4655da
59 IIpeoOpazoBaHie TPUTOHOMETPHIECKUX bubmmorexa IIOK
BBIPXKCHUH https://m.edsoo.ru/76ce9958
53 IIpeoOpazoBaHie TPUTOHOMETPHUYECKUX bubmmorexa IIOK
BBIPKCHU I https://m.edsoo.ru/8fa598b5
54 Peuienue TpUroHOMETpUUECKUX ypaBHEHUI bubamorexa LIOK
https://m.edsoo.ru/6baefel9
55 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM bubamorexa LIOK
https://m.edsoo.ru/alf8d141
56 Pemenne TpUrOHOMETPHYECKUX YPaBHEHUH Bubmorexa LIOK
https://m.edso0.ru/65a0f2d0
57 Peuienue TpUroHOMETpUUECKUX YpaBHEHUI Bubmorewa LIOK
https://m.edsoo.ru/0d8a770d
58 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH bubamorexa [OK
https://m.edsoo.ru/cec28774
59 Pewienue TpUroHOMETpUUECKUX YpaBHEHUI BH6H_HOTeKa LOK
https://m.edsoo.ru/e6eec650
60 O0061enue o teMaMm "OCHOBHBIE bubanoreka [JOK
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TPUTOHOMETPHUUIECKHIE (POPMYIIBI.
TpuroHomerpudeckue ypaBHeHHUs"

https://m.edsoo.ru/ae44ac4c

KonTtponsHas padora o teme "@opmyIisl

TpUrOHOMETpUHU. TpUTrOHOMETpHIECCKIE Bbubmmorexa [IOK
61 . 1
ypasHenus"/Bceepoccuiickast mpoBepodHast https://m.edsoo.ru/b46a8228
pabora
62 Hrorosas xoHTpoJbHAs pabora / 1 Bubnmoreka [IOK
Bcepoccuiickas mpoBepouHast paboTa https://m.edsoo.ru/188bbf6c
006006 i
o | e memmm——
T bl 1 HAY MareMaTud X
YPe &iIrep https://m.edso0.ru/33e6629¢
anammsa 10 xmacca
Apudmernueckas ¥ reoMeTpruIecKas
nporpeccuu. Mcnonb3oBanue nporpeccun Bubmmorexa [IOK
64 1
JUTSL pEILICHUS PeasbHBIX 337124 IPUKIAIHOTO https://m.edsoo.ru/d36669f8
xapakrepa
o | e e |
borp Y . https://m.edso0.ru/1cbf72b1
yOBIBAOIIEH T€OMETPUUECKO# POrpeccuu
66 dopMyiia CII0KHBIX POIIEHTOB 1 Bubmmorexa LIOK
PMY pott https://m.edsoo.ru/538fc437
67 Do a CIIOXK OIIEHTO 1 brbmorexa LIOK
M HBIX IT HTOB
PMYTIa &1 pot https://m.edsoo.ru/c2627eca
. 0606H16H26, cHCTEeMaTH3alys 3HaHUH 3a . BuGmorexa LLOK
Kypc ainreOphl ¥ Hayall MaTeMaTHIECKOTO
P P https://m.edsoo.ru/49f1b827
aHanu3a 10 xnacca
OBIIEE KOJJMYECTBO YACOB I10 ITIPOTPAMME 68



https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC
Kox .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
1 Yucna u BeIYMCIECHUS
11 OmnepupoBaTh NOHATHAMM: PALUOHAIBHOE M JACHCTBUTEIBHOE YUCIIO,
' OOBIKHOBEHHAsI U JECSTUYHAs APOOb, TPOLEHTHI
19 BemmonHATE  apudMeTHdeckue omepalud ¢ PalUOHAIBHBIMH |
' JeCTBUTENIbHBIMU YHCIIaMU
. BbimonHATe  NpuOMMOKEHHBIE  BBIYMCICHMS, HCIOJNB3YS  IpaBUIIa
' OKpYIJICHUS, J1e]aTh IPUKUJKY U OLICHKY PE3yJIbTaTa BHIYUCIICHUN
OmnepupoBaTh NOHATUSAMH: CTENEHb C LIEIBIM MOKa3aTeleM, CTaHapTHas
14 (dopma 3anmucH IEHCTBUTEIBHOTO YHCIIA, KOPEHb HATYPaJbHON CTETICHHU;
' UCIOJIb30BATh MOAXOAILYI0 (GOPMY 3alMCU ASHCTBUTEIbHBIX YUCE JUIS
pelIeHrs MPaKTUYECKUX 3a]]a4 U IPECTaBICHUS JaHHBIX
OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC U TaHTE€HC IMPOU3BOJILHOTO
1.5 yIJla; HCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUECKHE (QYHKIIUU
2 VYpaBHEeHMs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 palnoHaIbHOE, MppalMOHAIbHOE YPaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
59 BoinmonHsATe mpeoOpa3oBaHUs TPUTOHOMETPHUUYECKHUX BBIPAXKEHUH H
' pelarbs TPUrOHOMETPUUECKNE YPaBHEHUS
BoinonHATe npeoOpa3oBaHus LENbIX, PAIIMOHAIBHBIX U UPPAIMOHAIBHBIX
2.3 BBIPQ)KEHUH M pellaTh OCHOBHBIE THIIBI IIENBIX, PALMOHAIBHBIX H
UppalMOHATIbHBIX YPaBHEHHUI U HEPABEHCTB
24 [IpumeHsTh ypaBHEHHUS W HEpaBEHCTBA JJIs PEIICHUS MaTeMaTHYeCKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JIacTei HAyKH U peaIbHOM KU3HU
”5 MopenupoBaTh peajibHble CHUTYyallUd Ha S3bIKE aireOphl, COCTaBIATH

BBIpAXCHUS, YPaBHCHH, HCPpABCHCTBA 110 YCJIOBHIO 3aaa4U, UCCIICA0OBATh




MMOCTPOCHHBIC MOACIIN C UCITOJIL30BAHUCM arlrapara anre6p1>1

3 OyHKIUH U TpaPUKH
OmnepupoBarb TOHATHAMH: (GYHKLIHSA, CIOCOOBI 3amaHus (YHKIHH,
3.1 00JlacTh OmpeneNeHuss M MHOXKECTBO 3HAuYeHUM (YHKIUH, Tpaduk
(GyHKINHU, B3aUMHO O0OpaTHbIE (DYHKITHH
3.9 OmnepupoBaTh NOHATHSAMH: YETHOCTh M HEUYETHOCTh (YHKIMHU, HYIU
' (GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnons3oBarh rpaduku GyHKITUN U pelIeHNs YpaBHEHUT
34 Crpoutb W uyHTaTh TrpaduKu JMHEHHOH (YHKIMH, KBaJAPATUYHON
' (GyHKIUY, cTeNeHHONW (QYHKIUU C IETBIM MTOKa3aTeIeM
Ucnonb3oBare rpaduxu ¢GyHKIUI A7 UCCIEIOBaHHS TMPOIECCOB U
35 3aBHCUMOCTEH TPH PEUICHWHU 3a7ad U3 JPYTruX Y4eOHBIX NMPEIMETOB U
' peaibHOM  JKM3HM, BbIpaXarb (OpMylIamMH 3aBUCHUMOCTH  MEXIY
BEIIMYMHAMU
4 Hauana maremaTndeckoro anaiamsa
41 OmnepupoBaTh MOHATHAMHU: TOCJIEIOBATEIBHOCTD, apudmMeTHueckas u
' reoMeTpuuecKas Mporpeccuu
OmnepupoBaTh MOHATHSMHU: OECKOHEYHO YOBIBAaIOLIasi IeOMeTpHUYEecKas
4.2 mporpeccusi, cymma OECKOHEYHO  YOBIBAIOIIEH  T€OMETPUUYECKOU
porpeccuu
4.3 3amaBaTh OCIIEIOBATEIFHOCTH PA3JIMYHBIMU CIIOCOOAMU
14 Hcnonb30Barh CBOMCTBA IMOCIEIOBATEIBHOCTEN M MPOTPECCUd IS
' peleHHsl peaabHbIX 33a1a4 IPUKIIAJHOTO XapakTepa
5 MHoxecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar Ui ONUCaHMS
5.2 peambHBIX MPOIECCOB W SBJICHWUH, TPU pENICHWH 3amad M3 JPYTuX
y4eOHBIX TPEAMETOB
- OnepupoBarh  TMOHATHUSMHU:  OIpPENEICHUE, TEOopeMa,  CIEICTBHE,

JA0Ka3aTCJIbCTBO




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn
1 Yucna u BBIYUCIECHUS
Panyonanenple  yuciaa. OOBIKHOBEHHbIE M JE€CATUYHbBIE JIpOOM, MPOLEHTHI,
OECKOHEUHBIE  TMEpPHOAMYECKHEe  JpoOu.  ApudMeThyeckue  Omepauuud ¢
11 paLMOHATIBHBIMU YHMCIIaMH, IPeoOpa30BaHUsl YUCIIOBBIX BbIpaxkeHui. [IpumeHenue
npoOeil M MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 3a7ad M3 Pa3JIMYHBIX OTpaciei
3HAHUU U pealbHOM JKU3HU
JeiictBuTenpHble  yKciaa.  PanMoHanmbHBle M MppalMOHAIBHBIE — YHCIIA.
1.2 ApudpmeTnueckue onepanuud ¢ JACUCTBUTEIbHBIMU uunciaamu. [IpuOnmxEénHble
BBIUHUCIICHUS], TPABUIIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI
Crenenp ¢ mensiM mokaszareneM. CrtangapTHas (opma 3amucH JeCTBUTENLHOTO
13 yucia. Mcnonb3oBanue noaxojsmed GopMbl 3alMcu JeHCTBUTENBHBIX YHCET JUIS
pelIeHHs IPaKTUYECKUX 3a]a4 U IPECTaBICHUs JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmeTnyecKkuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YKCIOBOIO apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 TokaecTBa U TOKJIECTBEHHbIE IPEOOpPA30BaAHUS
95 [Ipeo6paszoBanue TPUTOHOMETPUYECKUX BBIPa)KCHU. OcHoBHbIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelleHue HepaBeHCTBa. Merto
' UHTEPBAJIOB
2.4 Pemienue nensix U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB
2.5 Penienne uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB
2.6 Penienne TpUroHOMETPUUECKUX YPAaBHEHHIH
27 [IpumeneHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO0 MaTeMaTHUECKUX 3a/1a4 U 3a/1a4
' U3 pa3IMyYHBIX o0MacTell HAyKHU U PeabHOM KU3HU
3 OyHKIHH U TpaduKu
3.1 Oynkuus, cnocoObl 3amanus QyHkiuu. I'paduk ¢yHkumu. B3aumHo obOparHble




byHKIIUN

Ob6nactp ompenereHUs W MHOXKECTBO 3HaueHud ¢yHkumu. Hymu Qysxmoum.

3 [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIuUS C HaTypaJbHBIM M ILENbIM IOKa3arteneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuroHomeTpuyeckass OKPYKHOCTb, ONPEICICHUE TPUTOHOMETPUYECKHX (DyHKIINN
' YHCIIOBOTO apryMeHTa
4 Hauana marematnyeckoro anaamsa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3allaHUsl MOCIEAOBaTeIbHOCTEH. MOHOTOHHBIC
' MOCIIEI0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHO yObIBarolas
42 reoMmerpuueckas nporpeccus. CymMMa OSCKOHEYHO YOBIBAIOIICH T€OMETPHUYCCKON
' nporpeccuu. dopmysia CIOXHBIX TMPOIEHTOB. Mcnonp30BaHWE MPOrPECcCUH s
pelIeHus: peasibHBIX 3a]1a4 MPUKIAJHOTO XapaKTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omepanuu Haja MHOxecTBamu. Jluarpammbel Diiiepa — Benna.
5.1 [IpuMeHeHrne TEOPEeTUKO-MHOXKECTBEHHOTO amnmapara JUisl OMHCAHMS pPeabHBIX
MIPOIIECCOB U SBJICHHM, IPU PEIICHUH 3aa4 U3 IPYTUX yUYeOHBIX MTPEIMETOB
5.2 Ornpenenenne, Teopema, ClefCTBUE, J0Ka3aTeIbCTBO




IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBAHUS K NPeIMETHBIM pPe3yJbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenne MeronamMu 0Ka3aTesbCTB, aITOPUTMaMU PELICHUS 3aad; YMEHHE
(bopMynUpOoBaTh U ONIEPUPOBATH MOHATUAMU: OIIPEeIIEHUE, aKCHOMA, TEOpeMa,
CJIEJICTBUE, CBOICTBO, IIpU3HAK,  JIOKA3aTelbCTBO,  PABHOCHJIbHBIE
(GOpMyNIUPOBKH; MNPUMEHATh MX; yMEHHE (QOpMyJIupoBaThb OOpaTHOE W
IIPOTUBOIOJIOKHOE YTBEP)KJICHUE, MPUBOAUTH IMPUMEPHI U KOHTPIPUMEPHI,
MCII0JIb30BaTh METOJ MATEMAaTUYECKOW MHIYKIIMH; IPOBOJUTH J10KA3aTEIbHbIE
paccyXAeHHs] IpU PELIeHUH 3a/]ay, OLIEHMBAThb JIOTMYECKYIO IPABUIBHOCTD
pacCyXJIeHU; YMEHUE ONEpUPOBATh MOHATHUAMHU: MHOKECTBO, IIOJJMHOKECTBO,
ornepanuyd  HaJ  MHOXECTBAMM;, YMEHHME  HCIIOJIb30BAaTh  TEOPETHUKO-
MHOKECTBEHHBIM anmnapar JJIs ONKUCAaHUS PeajbHbIX MPOLIECCOB U SIBICHUI U
IpU pEIIeHUH 3a7ay, B TOM YUCJIE U3 JIPYIHMX y4eOHBIX MPEIMETOB; YMEHUE
ONepUpOBaTh TMOHATUSAMHU: Ipad, CBA3HBIA rpad, nepeBo, HMKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M OMMCHIBATh Irpadbl pa3IuyHBIMU CIIOCO0AMU;

HCIIOJBb30BaTh Fpa(l)BI IIpU pCUHICHUH 3a1a4

YMeHue onepupoBaTh NOHATHUAMU: HATYpaJIbHOE YHCIIO, LIEJI0€ YUCIIO, CTETIEHD
C ILeJbIM TIOKa3aTeleM, KOpPEHb HaTypaJbHOM CTENEHHU, CTENeHb C
pallMOHAJIBbHBIM TIOKA3aTEJIEM, CTENEHb C JIEHCTBUTEJIBHBIM II0Ka3aTeleM,
JOrapu(m 4Yucia, CHHYC, KOCHHYC M TaHI'€HC IIPOU3BOJIBHOTO YHUCIIA, OCTATOK
[0 MOJYJIK, PALMOHAIBHOE YHCIO, HUPPALMOHAIBHOE YHUCIO, MHOXKECTBA
HaTypaJIbHbIX, LEJbIX, pPALUOHAIbHBIX, JEHCTBUTENIbHBIX YHCEN;, yMEHHE
UCMOJIb30BaTh NPU3HAKUA JETUMOCTH, HAaUMEHbLIMH OOl JenuTens u
HauMeHbIllee oOlee KpaTHOe, alropuT™M EBKiaMaa mnpu peuieHuH 3aaad;
3HAKOMCTBO C DPA3JIMYHBIMU IO3ULMOHHBIMH CHUCTEMaMHU CUMCIIEHUS; YMEHHE
BBIMIOJHATh BBIYUCIICHWE 3HAYeHUM U MpeoOpa3oBaHUsS BBIPAKEHUH CO
CTeTIEHSIMH U Jorapudmamu, MpeoOpa3oBaHUs JAPOOHO-PALMOHATBHBIX
BBIpQXECHHUI; yMEHHE ONEepUpoBaTb MOHATUAMU: TOCIEI0BATEIBHOCTD,
apudMeTHUecKas MTporpeccusi, TeoOMeTpHuYecKash Mporpeccus, OeCKOHEYHO
yObIBaroias reoMeTpuyecKas IPOTPECCHUS; yMEHue 3aJaBaTh

MOCJIEIOBATEIHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYpPPEeHTHBIX (opmyi;




YMEHUE OIEpUpOBaTh TMOHATHSAMHU: KOMIUIEKCHOE YHCJIO, COMNPSKEHHbIC
KOMIUIEKCHBIE YHWCIa, MOJYJIb M apryMeHT KOMIUIEKCHOTO uucia, ¢dopma
3alUCH  KOMIUJIEKCHBIX uuceNl (TeoMeTpuyecKas, TPUTOHOMETpUYECKas |
anrebpanyeckasi); yMeTb [POU3BOJIUTH apupMETHUYecKHe JeHCTBUS ¢
KOMILIEKCHBIMH YHUCIIAMU; IIPUBOJIUTH MPUMEPHI UCIIOJIb30BaHUSI KOMIIEKCHBIX
4YHCeJl; ONEpPUpOBaTh MOHATHSAMU: MaTpuma 2xX2 u 3X3, omnpeaenauTeib

MAaTpHULIbl, FEOMETPUYECKHUI CMBICIT ONIPEAETIUTEINS

YMeHHne oOmnepupoBaTh IOHATHAMHU: pPalMOHAIbHBIE, HMpPpPALUOHAJIbHBIC,
MOKa3aTelbHbIEe, CTENEHHble, JorapuMUUecKue, TPUTOHOMETPUUECKUE
YPAaBHEHUs M HEPABEHCTBA, UX CHUCTEMBI; YMEHHE ONEPHUPOBATH MOHITHUAMMU:
TOXKJIECTBO, TOXJJECTBEHHOE IMpeoO0pa3oBaHME, YpaBHEHHE, HEPABEHCTBO,
CHUCTEMa YPABHEHUI U HEPABEHCTB, PABHOCUIIbHOCTh YPAaBHEHUM, HEPABEHCTB U
CHCTEM; YMEHHE pellaTh YPaBHEHUs, HEPABEHCTBA M CUCTEMbI C ITOMOLIBIO
pa3JIMYHBIX MPUEMOB; pEIIATh YpPABHEHUS, HEPABEHCTBA U CHUCTEMBI C
[1apaMeTpoM; IIPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PELLECHUS
MaTeMaTHYECKUX 3a7ad M 33734 W3 PazIMYHBIX 00JacTell HAyKH W pearbHOU

KHU3HHU

YMeHue  onepupoBarh  MOHATHAMU:  (GYHKLIMA, UYETHOCTh  (PyHKIMH,
NEePUOANYHOCTh  (PYHKIMH, OrPAaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (QYHKLUUH, HauOoJsbllee M HaMMEHbIIee 3HAYCHMS
(GYHKIIMM Ha MPOMEXKYTKE, HENmpepblBHAs (PYHKIMS, aCUMOTOTHI Tpaduka
byHKUMu, TepBas W BTOpas MPOU3BOAHAS (QYHKIUH, T'€OMETPUUECKUN H
¢u3nyecKkuil CMbICI MPOU3BOAHOM, TEpBOOOpa3Hasi, ONPEIeIEHHBIN HHTETpal;
YMEHUE HaxOIWTh AacCUMOTOTHl Tpaduka (QYHKIUM; yMEHHE BBIUUCIATH
IPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO M KOMIO3UIUHU (PYHKIHH,
HaXOJUTh ypaBHEHUE KacaTeNbHOW K rpaduKy (QYHKIUH; yMEHUE HaXOJIUTh
MIPOM3BOHBIE AJIEMEHTAPHBIX (PYHKIIMI; YMEHHE HCIIOIb30BaTh MPOU3BOIHYIO
JUISL UcClieIoBaHusl (PYHKIUI, HAXOAUTh HAUOOJBIINE U HAUMEHBIINE 3HAYSHUS
GbyHKIME; CTpoUTh TpaduKd MHOTOWIEHOB C HCIOJIB30BAaHHMEM allapara
MaTEMAaTUYECKOTO aHalau3a; IPUMEHATh IPOU3BOJHYIO Uil HaXO0XKIEHUS
HAaWIy4Ylllero penieHuss B MPUKIAJAHBIX, B TOM UHCJIE COLMAIBHO-
HKOHOMHMUECKUX U (PU3MUYECKHX 3a[auax; HAXOJUTh IJIOLIaIUd U 00BEMBI PUTYD
C TOMOUIbI0  HHTErpana; NPUBOAUTH  MPUMEPHl  MaTeMaTHYECKOIro

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU depeHIInanbHbIX YpaBHEHU

YMeHne ornepupoBaTh MOHATHAMU: Tpaduk (yHKIHH, oOpaTtHas QyHKIUS,

KOMIO3UIMS  (QYHKIMHA, JHUHEeWHas (yHKOMA, KBaapaTudyHas (QYHKLUS,




pauvoHanmbHast ~ (QYHKIUS, CTeneHHas (QYHKIHA, TPUTOHOMETPUYECKUE
¢GyHKIMM, O0OpaTHBIE TPUTOHOMETpHYECKHE (YHKIMH, MOKa3aTelbHas |
norapudmuueckas (GyHKIMHA; YMEHHE CTPOUTH I'padUKu W3Y4EeHHBIX (YHKINH,
BBINIOJIHATH MTpeoOpazoBaHusl rpadMKoB (YHKIHMH, UCTIONB30BATh TPAGHUKH IS
U3y4eHHsI TPOILECCOB M 3aBUCHUMOCTEH, MpHU pEIIeHHH 3aJad M3 JPyrux
y4eOHBIX HPEAMETOB M 3aAad W3 PEabHOM JKM3HM; BBIpaXaTh (opmyiaMu
3aBHCUMOCTH MEXIY BEIMYMHAMHU; HCIOJIb30BaTh CBOWCTBA M TpaduKu
GYHKOMIA U pelIeHHsl ypaBHEHHWI, HEpaBEHCTB M 3a/1a4 C IapaMeTpaMH;
n300paxkaTb Ha KOOPJMHATHOM IUIOCKOCTH MHOKECTBA PELICHUIN YpaBHEHMI,

HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 33Ja4l PA3HBIX TUIIOB (B TOM YMCIIE HA MPOLIECHTHI,
JOJIM ¥ 4aCTH, Ha JIBIDKEHUE, paboTy, CTOMMOCTh TOBapOB W YCIIYT, HAJOTH,
3aJaud M3 O0JIaCTH YMOpaBlIeHUS JMYHBIMH U CeMEHHBIMU (UHAHCAMHU);
COCTaBJISITh BBIPAXKEHUSI, YpAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI MO YCIOBHIO
3aJa4M, UCCIeI0BaTh MOJIyUEHHOE PElICHHE M OLIEHUBATh MPAaBIONOA00HOCTh
pe3yabTaTOB; yMEHHE MOJIETUPOBATh peajbHbIE CHUTYalldd Ha S3BIKE
MaTeMaTHKH; COCTABIISATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI
[0 YCJIOBHUIO 3aJ]aud, MCCIEI0BATh MMOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM

anmapara ajireOpbl, HHTEpIPETUPOBATh MOJYYEHHBIH pe3yIbTaT

YMeHue omnepupoBaTh MOHATUSMH: cpeiHee apupMeTHyeckoe, MeIuaHa,
HauOosbIlllee W HAUMEHbIIEE 3HAYEHMs, pa3Max, IUCIepCHusi, CTaHAapTHOE
OTKJIOHEHHE YMCJIOBOro Habopa; yMEHHME W3BJIEKaTh, HHTEPHPETHPOBATH
uH(poOpMalMIo, TMPEACTaBIEHHYI0O B TaliMIlax, Ha Jauarpammax, rpadukax,
OTPaXKaIOIyl0 CBOMCTBA DPEAIBHBIX IPOLECCOB M SBICHUMN; NPEICTABIATH
MH(OPMALIMIO C TOMOUIBIO Ta0INIl U JUarpamm; UCCIeI0BaTh CTATUCTUYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpaMuecKuX METOA0B U 3JIEKTPOHHBIX
CPEACTB; TpaUUECKH HCCIEN0BaThb COBMECTHbIC HAOIIOAEHHUS C IOMOIIBIO

AuarpaMm pacCCruBaHus U JIMHEMHOMN perpeccun

YMeHue onepupoBaTh MOHATHUSAMU: CIy4allHBIA OMBIT U Clyd4allHOE COOBITHE,
BEPOSTHOCTh CIYyYaHOTO COOBITHSA; YMEHHE BBIYHCIATH BEPOSTHOCTH C
HCIIOJIb30BaHUEM TpaUUYeCKUX METO/OB; NMPUMEHSITh (GOPMYJbI CIOXKEHUS U
YMHOXXEHHUSI BEpPOSITHOCTEH, (OPMYILy TOJHOH BEpOSATHOCTH, (HOPMYILY
bepnymiu, koMmOuHaTtopHble (akThl U (OPMYIBI; OIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITUH; YMEHHE ONEepUpOBaTh MOHATUSAMU: CllydailHas BeIMYUHA,
pacnpezesieHue BEPOSATHOCTEH, MaTEMATHYECKOE OXHUAAHHUE, AMUCIIEPCUS H

CTaHJApTHOE OTKJIOHEHUE CIy4yailHON BEIMYMHBI, (YHKLIUU PACIpPECeTCHHs U




IUIOTHOCTH PaBHOMEPHOTIO, MOKA3aTE€IbHOI0 U HOPMAJIBHOIO pacHpeesICHUI;
YMEHHME MCIIOIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEICIICHUN Ul PELICHUS
3aJa4; 3HAKOMCTBO C TIOHSATHSIMM: 3aKOH OOJNBIIMX YHCEN, METOJbI
BbIOOPOYHBIX MCCIIEJOBAHUHN; yMEHHE IPHUBOJAUTH IPUMEPHl MPOSIBICHUS
3aKOHA OOJIBIIMX YHCEN B NMPHUPOJIHBIX M OOIIECTBEHHBIX SIBJICHUSX; YMEHHE
OIIEpUPOBATH MOHATUAMM: COYETAHHE, IEPECTAHOBKA, YUCIIO COYETAaHUH, YACIIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMEHHE IPUMEHATh KOMOMHATOPHBIE (DAKTHI
U PacCyXIEHUs Ul PEIIEHUs 3a/ad; OLICHWBATH BEPOSTHOCTH pPEAIbHBIX
COOBITHI; COCTaBJIATh BEPOSATHOCTHYKO MOJENb U  HHTEPIPETHPOBATH

HOJ'IyLICHHHﬁ pe3yibTat

YMeHnue onepupoBaTh IMOHATUAMU: TOUKA, NPsAMas, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyY, BEJIMYHMHA YIJIA, IUIOCKUI YroJl, JBYIPaHHBIN YroJl, TPEXIPaHHbBIN
yroJl, CKpeuMBarolMecs NpsSMbIE, MMApaJLIENbHOCTh U NEPIEHIUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEM, Yrojl MEXAy MpsAMBIMH, YrOJdl MEXKIAy IpsIMOM H
IUIOCKOCTBIO, YTOJI MEXY IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE MEXKIY MpPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE
UCMOJIBb30BaTh IIPU PpEIIeHUH 3ajad H3Yy4eHHble (AaKTbl U  TEOpEeMbI
IUTAHUMETPUM; YMEHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHPA;
CTPOUTH MATEMaTUYECKUE MOJEIU C IOMOIIbI0 N€OMETPUYECKUX INOHATHUH U

BCJIIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa9u

10

YMeHue onepupoBaTh NOHATUAMU: IUIOMIAIb QUIYpbl, O0BEM (QUrypHI,
MHOT'OT'PAaHHMK, MPaBUJIbHBI MHOTOTPaHHUK, CEYEHHWE MHOTOIpaHHHKaA, KYO,
napajulejienunes, Mnpu3Ma, nupamuja, ¢urypa ¥ MOBEPXHOCTh BpalleHMUS,
IWIMHAP, KOHYC, wiap, cdepa, miom@anb cdepsl, IUIOMEAAb HOBEPXHOCTH
NUPAMUJIbI, TPU3MBI, KOHYyCa, LWIMHIpa, OO0OBEM Kyba, MNpPsIMOYTOJIbHOIO
napajuleNienune1a, MupaMyuIbl, IPU3MBI, IIWIMHAPA, KOHYyca, 11apa, pa3BépTKa
MOBEPXHOCTH, CEUEHUS KOHyca M LWIUHApA, TMapajjiesibHble OCU WU
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamomascs chepsl, LHUIMHIPA,
KOHyca; yMEHHE CTPOMTh CEYEHHE MHOIOIpaHHHKa,  HM300paxkarhb
MHOT'OT'PaHHHUKH, (PUTYPBI M TOBEPXHOCTH BpAILIEHUs, UX CEYCHUS, B TOM YHCIIe
C TIOMONIbIO DJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSITh CBOWCTBA
reoOMEeTpUYecKuX (uryp, camocTosATENbHO (HOPMYITUPOBATh OINpEAETICHUs
u3ydaeMbIX (Uryp, BBIIBUTaTh THUIOTE3bl O CBOWMCTBAX WU IPHU3HAKaX
reoMeTpuueckux (uryp, OOOCHOBBIBaTH WJIM ONpPOBEprath HX; YMEHHE
IPOBOJIUTH KiacCH(UKanuioo (GUIyp MO pa3ivyHbIM NPU3HAKAM, BBINOJIHATh

H€O6XOI[I/IMBI€ AOHNOJHUTCIBHBIC ITIOCTPOCHUSA
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YMeHue onepupoBaTh HOHATHAMHU: JIBHKEHHE B IPOCTPAHCTBE, NapaljiebHbINA
IEpEeHOC, CHUMMETpUs Ha IUIOCKOCTM M B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue 1moao0usi, mofo0HbIe (PUTYpHI; YMEHHE PACIOo3HABaTh PaBHBIC
U 1oJ00HbIe (UIYypbl, B TOM YHCIE B INPUPOJE, UCKYCCTBE, APXUTEKTYpE;
UCIIOJIb30BaTh I'€OMETPUYECKHE OTHOLIEHMsI IPU PELIECHUU 3a/ay; HAXOJIUTh
reOMEeTPUYECKUe BEJIMYMHBI (JUIMHA, Yroj, IUIOIaib, 00BbEM) MPH PELICHUU
3a7a4 M3 JpYruX Y4YeOHbIX IPEAMETOB M M3 pEAJbHON JKU3HM;, YMEHME
BBIUUCIIATh T'€OMETPUUYECKUE BEJIWYMHBI (JUIMHA, YroJ, IJIOLadb, OOBEM,
IUIOINAAb MOBEPXHOCTH), UCHOIB3YsS M3Y4YEeHHBIE (OPMYJIBI U METOIbI, B TOM
Yuclle: IUIOLaJb IIOBEPXHOCTHM NHMpaMUIbl, IPHU3MbI, KOHYCa, LWIMHIPA,
wiomanap chepsl; 00bEM Kyba, MPSIMOYTOIBHOTO HapajuIeenuneaa, ITUPaMusl,
OpU3MBbl, LWIMHApA, KOHYyCa, I1apa; YMEHHE HaXOAWUTh OTHOILIEHHE OO0BEMOB

NOJ00HBIX GUryp

12
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VYmenne OIICPHUPOBATL IMOHATHUAMU: IPAMOYIOJIbHAd CHCTEMa KOOpJAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEJICHUE BEKTOPA HA YHCIIO, Pa3JIOKEHHE BEKTOpa 10 0a3ucy, CKaIsIpHOeS
NPOM3BEICHNE, BEKTOPHOE IMPOU3BEICHHE, YroJl MEXIY BEKTOpaMH, yMEHHUE
HUCITIOJIB30BAaTh BCKTOpHBIﬁ u KOOpI[HHaTHBIﬁ METO/ JJISL peIICHUA

TCOMETPHUYCCKUX 3ala4d U 3a1a4 APYTUX y‘Ie6HBIX mpeaAMETOB

YMeHnue BBI6I/IpaTB HO,I[XOI[SIH_[I/Iﬁ METOH JIA PCHICHUA 3adavdu; IOHUMAaHHC
3HAYUMOCTU MATEMATUKU B HU3YUYCHUU TIPUPOAHBIX U O6HI€CTB€HHBIX
nponeccoB u HBHeHHﬁ; YMCHHE pacClio3HaBaTb TMPOABIICHHUEC 3aKOHOB
MAaTCMAaTUKU B HCKYCCTBC, YMCHUC MNPUBOAWUTHL HNPUMEPbBI MATCMATUUYCCKHUX

OTKPBITUHA POCCUICKON U MUPOBOM MaTeMAaTHYECKOW HAYKH




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCE
12 Parnmonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE ApOOH, MPOIEHTHI, 0ECKOHEYHBIE
' HEepUOIMYECKUe IPOoH
13 Apudmernueckuii KOpeHb HaTypajdbHOW creneHu. JleWcTBus ¢ apudmMerndaecKkumMu
' KOPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenenp ¢ nenbiM mnokaszateneM. CTelneHb ¢ palMOHAJIbHBIM IoKa3areneM. CBoiicTBa
' CTETICHU
15 CuHyc, KOCHHYC ¥ TaHTE€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHTCHC
' YHCIOBOrO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiicTBuTenpHble yKciaa. ApupMeTHYECKHe ONepaluy C JACHCTBUTEIbHBIMH YHCIAMHU.
1.7 [TpubnmxEéHHbIC BBIYMCICHUS, MPaBUJa OKPYIJICHHUS, MPUKHUIKA U OLIEHKA pe3yJibTara
BBIYKCIICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUHT
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [Toka3zarenbHble U TOrapupMUUYECKHe YpaBHEHUS
2.5 Lenbie n 1poOHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpeenuTeNs MaTpULbI
3 DyHKINUK U TpaPUKH




Oynkuus, crnocodbl 3amanus ¢(yaknuu. [papux  ¢yHkuuun. BzaumHO o00OpatHbIC

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nacth onpeeseHnss 1 MHOKeCTBO 3HaueHni GpyHkiuu. Hynmu dynkuun. [IpomexyTku
3.2 3HAKOMOCTOSHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (YHKIMUA. MaKCUMyMbl I MUHUMYMBbI
¢ynkuuu. Hanbonbiee n HauMeHbllIee 3HaueHUe (PyHKIIMU Ha IPOMEXKYTKE
33 CreneHHass (yHKLUS ¢ HaTypaJlbHbIM M LeJIbIM Ioka3areneM. EE cBoiicTBa u rpaduxk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcUMOTOTHI TpadukoB GyHkuuii. CBoicTBa GYHKIUN, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs [IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0XKHBIX POIIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHHe MTPOU3BOJHOM K HCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 sKkcTpeMyMbl. HaxoxeHue HamOOJbIIero M HAaUMEHbILEro 3HAa4eHMs] (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, Onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anredpa U Hayajga MaTEeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinoHEepHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

Meroaunueckue pekoMeHaauuu K yueonuky 1. A. Anmumosa, FO. M.
Kosarnna, H. E. ®énoposoii u np. 10-11 xknaccer. ABropsr: H. E. ®Eénoposa.
M. B. Tkauépa. 5-e¢ uznanue, crepeorunHoe Mocksa «IIpocsemenuey» 2023

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmmoreka IIOK

https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/

https://ege.sdamgia.ru/
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