


HOACHUTEJIbHAS 3AIITNCKA

Paboyas nporpamma yueOHOro Kypca «Anredpa U Hadajga MaTeMaTH4eCKOro
aHanu3a» 0a3oBOro ypoBHs s oOyyaromuxcs 10 —11 knaccoB pazpaboTaHa Ha
ocHoBe dDeepabHOrO roCyIapCTBEHHOIO 00Pa30BATENBHOTO CTaHAApTa CPEAHETO
oOmero oOpa3oBaHHs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TPeOOBAHWM,
OPEIBSABISEMBIX K MATEMAaTHYECKOMY OOPAa30BAHUIO, W TPAAMLMANA POCCUHCKOTO
oOpazoBanus. Peanuzanus mporpaMmbl 0OECIEYMBACT OBJAJACHUE KITFOUEBBIMHU
KOMIETEHIMSIMU, COCTABJISIFOLIMMHN OCHOBY JJIsi CAMOPA3BUTHUS U HEMPEPHIBHOTO
00pazoBaHusl, LEIOCTHOCTh OOLIEKYJIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIBLHOTO
Pa3BUTHUS TUYHOCTH 00y YAIOLIUXCS.

HEJIN U3YUEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyana MareMaTU4YeCKOrO0 aHAINM3a» SBISETCS OJAHUM W3
HauboJiee 3HAUMMBIX B MPOrpaMMe CTApIICH IOKOJIBI, MOCKOJIBKY, C OJHOH
CTOPOHBI, OH O0O0€CIeunBacT WHCTPYMECHTAIBHYIO 0a3zy s M3YyUYCHUs BCEX
€CTECTBECHHO-HAYYHBIX KYPCOB, & C IPYroi CTOPOHBI, POPMHUPYET JTOTUUYECKOE W
a0CTpaKTHOE MBILUICHAE Y4YalIuXCs Ha YPOBHE, HEOOXOAMMOM HJsi OCBOCHMS
KypcoB HMH(}OPMATHKH, OOIIECTBO3HAHUS, WCTOPHH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca y4YalIMecs OBJAACBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOMN
HAyKH, KOTopas (OpMyJIMPYET CBOM JOCTHXKEHUSI B MATEMATHUECKOH (opMeE.

Kypc anredpbl u Hava MareMaTnyeCKOro aHAIM3a 3aKIabIBAET OCHOBY JUIS
YCOEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3WKH, XUMWH, OMOJOTWMH, TOHUMAHUS
OCHOBHBIX TEHIACHIMI SKOHOMHKM W OOLICCTBEHHON >KM3HW, TO3BOJSET
OPUEHTHPOBATHCS B COBPEMEHHBIX LHA(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BATh WX B MOBCEAHCBHOM >KU3HU. B TOKE BpeMsl OBIaJCHUE
aOCTpaKTHBIMA M JIOTMYECKH CTPOTMMH MAaTEMAaTHYECKAMU KOHCTPYKLUSAMHU
Pa3BUBACT YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPXKIICHHUS, UCMOIb30BaTh 0000IIEHNE U KOHKPETH3AMIO, a0CTparupoBaHue u
AHAJIOTUIO, (POPMUPYET KPEATUBHOE M KPUTHUECKOE MBILIIEHUE. B x01€ n3yueHus
anreOppl W Hayal MATEMaTH4YeCKOro aHalih3a B CTapLICH IIKOJNE y4Yaluecs
NOJyYarOT HOBBIA OMBIT PEHICHAS MPUKIAIHBIX 330a4, CaAMOCTOSTEIIBHOTO
NOCTPOCHUS MATEMATHUYECKUX MOJENICH PEabHBIX CHTYallMil W MHTEPHpPETALUA
NOJYYEHHBIX  PEIICHWH, 3HAKOMATCA €  [OpPUMEPaMU  MaTEMaTHYECKHX
3aKOHOMEPHOCTE B NOPHUPOJAE, HAYKE M B HCKYCCTBE, C BBIIAOIIAMUCS
MaTEMATHYECKUMHA OTKPBITUSIMU M UX aBTOPaMH.

Kypc obnamaet 3HAUMTENBbHBIM BOCIHTATENIBHBIM TMOTCHIIMAJIOM, KOTOPBIiA
peanu3yeTcsl Kak 4epe3 y4eOHbl Marepuall, cnocoOCTBYIOIMH (POPMHUPOBAHHIO
HAYYHOTO MHPOBO33PEHUS, TaK W 4Yepe3 cheuuPuky y4deOHOM AeaTeNbHOCTH,



TpeOyroen CaMOCTOSATENILHOCTH, AKKYPaTHOCTH, MPOJOJDKUTENBHOM
KOHLICHTPALM BHUMAHUS U OTBETCTBEHHOCTH 3 IMOJIYYEHHBII PE3ybTar.

B ocHoBe wmetoaukm oOydeHus anreOpe M HadaJlaM MATEMaTH4YeCKOTro
aHaJIM3a JEKUAT ACITETbHOCTHBIN MPUHIMUN 00y YEHHSI.

CrpykTypa Kypca « Anredpa 1 Hayajia MaTeMaTHYECKOTO aHAIN3a» BKIIFOYACT
CIICYIOIIUE COACPKATEIIBHO-METOAMYECKUE JIMHAKA: «YKClla W BBIYMCIICHHUSD,
«Dynknun U rpadukny, «YpaBHEHMSs M HEpaBeHCTBa», «Hawama
MAaTeMaTuYeCcKoro aHanusza»y, «MHOXecTBa W JOrMKa». Bce  OCHOBHBIE
COIEPKATEIIBHO-METOIMUECKUE JIMHUMA W3YYarOTCs HA MPOTSHKEHUHM JBYX JIET
0o0ydYeHusl B CTapLIECi LIKOJIEC, ECTECTBEHHO MOMOJHSS APYT APyra M MOCTEICHHO
HACBHIIIASCh HOBBIMM TE€MaMu MW pasgenaMu. JlaHHbBIA Kype  SBISETCA
WHTETPATUBHBIM, MOCKOJIBKY OOBECIMHSAET B Ce0€ COAECP)KAHME HECKOJIBKUX
MaTeEMaTHYECKUAX TUCUUIUIMH: anreOpa, TPUrOHOMETPHSI, MATEMATUYECCKHIA aHAIN3,
Teopust MHOKECTB M Ap. [lo Mepe TOro kak yuammecs OBJIAQAEBAIOT BCE Oolee
HIMPOKUM MATEMATUYECKUM aIapaToM, Y HAX MOCIEI0BATENILHO (POopMHUpYyETCS U
COBEPILIECHCTBYETCA YMEHME CTPOMTh MATEMATHMYECKYK) MOJEIb PEaJbHOM
CUTyaluy, NPUMCHATH 3HAHWS, MOJYYCHHbIE B Kypce «AsredOpa W Havana
MAaTEMATHYECKOrO aHAIN3a», IJISl PEIICHUS CAMOCTOATENBHO CHPOPMYIMPOBAHHOM
MaTEMaTUYECKOM 3a/1a4H, a 3aTEM UHTEPIIPETUPOBATE MOy YEHHBIN PE3YJIbTAT.

CopneprkarenpHO-METOAMYECKas JIMHUAS «UKMcna U BBIYMCIICHUS» 3aBEPLIACT
(OpMUPOBAHME HABBIKOB MCIIOJIB30BAHMS JICHCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH mmikoJie. B crapumiell mikosie oco0oe BHUMAHHME YAENSCTCS
(OPMUPOBAHWIO TPOYHBIX BBIYACIMTEIBHBIX HABBIKOB, BKJIKOYAKOIIMX B CeOs
WCMOJb30BAHUE PA3IMUHBIX (POPM 3amucu  JCHCTBUTENBLHOTO YHCIA, YMEHHUE
PALMOHAIIGHO BBIOJIHATE JACHCTBUS C HHMMM, JAENATh NPUKUAKY, OLICHUBATH
pesyapTar. OOydvarommecs TMOIy4YarOT HABBIKM TNPUOTMKEHHBIX BBIYMCIICHUH,
BBIMIOJIHCHUS JICHCTBHIA C 4uCIaMu, 3alMCaHHBIMA B CTaHAAPTHOW (opme,
MCITOJIb30BAHUSI MATEMATUYECKAX KOHCTAHT, OLLCHUBAHUS YMCIIOBBIX BBIPAKECHUIA.

JIuHusa «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA NPOTSHKEHUU BCETO
oOydeHuss B CTapLICH WIKOJE, TMOCKOJBKY B KaXKAOM pa3leie MporpaMMbl
NPEIyCMOTPEHO PELICHHE COOTBETCTBYIOINUX 3a1a4. OOydarommecs OBIAAEBAIOT
Pa3IMYHBIMA METOJAAMM PEIICHMS LENbIX, PAlMOHAIBHBIX, WPPALUOHAIBHBIX,
NOKA3aTeNbHBIX, JIOTaPU(PMHUUECKAX W  TPUTOHOMETPUYECKMX  YPABHCHUH,
HEPABEHCTB U UX CUCTEM. [10TyYeHHBIE YMEHUS UCTIOJIB3YIOTCS ITPU UCCIIENOBAHUN
(YHKIMI C TOMOUIBKO MPOM3BOJHON, PEIICHWM MPHUKIAAHBIX 33Ja4 W 33/1a4 Ha
HAaXOKICHUE HaumOOJbIIMX W HAUMEHBIIMX 3HAYeHW QyHKOuW. JlaHHas
COJIEPKaTeNIbHAs JIMHUSL BKJIOYAacT B ce0d Takke (POpMUpOBaHUE YMEHWMA
BBITIOJHATE Pacyérbl 1Mo (opmyliaM, NpeoOpa3oBaHUsl ILENbIX, PAlMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUMA, 4 TaKXKE BBIPAKECHUH,



COJEPKALIMX CTENEHU W JorapuMmbl. brarogaps M3ydeHHIO anreOpamyeckoro
Marepuanga OPOUCXOAWT  JAJbHEHIIEe  Pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBILUICHUS yYalluXcs, (POPMUPYIOTCS HABBIKA JCIYKTHBHBIX
paccykneHud, paboTbl ¢ CHMBOJIBHBIMM  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BHMJIC PABEHCTB W HEPABEHCTB. AJreOpa
npemiaract S(PQPEKTUBHBIE WHCTPYMEHTBI JJs  PCIICHHS TMPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 33]a4, HArJSAHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOAMYECKass JHHAS «DyHKIMH W TpaduKW» TECHO
NEPEIJIETACTCS C IPYTHUMHU JIMHUSIMU KyPCa, TOCKOJBKY B KAKOM-TO CMBICTIE 3a0aET
NOCTIEA0BATENBHOCTD W3y YCHHUS Marepuaia. Hzyuenue CTEMEHHO,
NOKa3aTebHOM, JIOTapU(PMUIECCKONH U TPUTOHOMETPUUYECKUX (PYHKLIMNA, NX CBOHCTB
¥ rpauKOB, UCHIOIB30BAHUE (PYHKUIMU IS PEMICHUS 3a7a4 U3 APYTHX YYEOHBIX
OPEIMETOB U PEATTbHOM JKU3HU TECHO CBSA3AHO KAK C MAaTEMATHYECKUM aHAIIM30M,
TaK U C PEUICHHEM YyPaBHCHWHA W HepaBeHCTB. [Ipm 3TOM OONBIIOE BHUMAaHHE
yaensercss GOpMUPOBAHUIO YMEHUS BBIPAKATh (POPMYJIAMHU 3aBUCUMOCTH MEXKITY
PA3IMYHBIMKA BEIIMYMHAMM, HCCIECI0OBATh MOJYYCHHbIE (PYHKUMW, CTPOUTH HX
rpaduku. Marepuan 3Toil COAepIKaTEeIbHON TUHUW HAIIEJICH HA Pa3BUTUE YMECHMIMA
Y HAaBBIKOB, MO3BOJIIOIIMX BBIPAKATh 3aBUCUMOCTH MEXAY BEJIMUYMHAMH B
Pa3IAYHON (OpME. AHATUTHUYECKOM, rpaduyeckoid M CioBeCHOW. Ero m3yuenue
CHOCOOCTBYET PA3BUTHUIO  AITOPUTMUYECKOTO  MBILIIEHHS, CHOCOOHOCTH K
00O0OIIECHUIO M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas nvHHsS «Hauaia MaremMaTtmyeckoro aHajim3a» MO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYT KaK MATEMaTUYECKUX, TaK W MPUKIAJHBIX 3a4a4,
JOCTYMHBIX 00yYArOIIMMCS, Y KOTOPbIX NOSIBIISIETCS BO3MOKHOCTh MCCIEA0BATh U
CTpOUTh Tpapukh (PYHKIMH, ONpPEAENITh WX HAWOONbIIAEC W HAUMEHBIINE
3HAUEHUS, BBIYMCIATH TUIOMAAA (PUIYyp U OOBEMBI TE, HAXOMUTh CKOPOCTH W
YCKOPEHUs MpoueccoB. JlaHHas coaep)karenbHas JIMHUS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHUSI MAaTEMaTHYECCKHX MOJACNEH pPEaTbHBIX CUTYaUWH,
HAXOKICHUS HAWIYYIIErO PEIICHUS B MPHUKIAIHBIX, B TOM YHCIE COLHAJIBHO-
SKOHOMHYECKUX, 33a/a4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMATUYECKOrO aHaIM3a
CHOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (POPMATBHO-JIOTHYECKOTO U KPEATUBHOTO
MBILUICHAS, (OPMUPOBAHUIO YMEHHWA pacrno3HaBaTh NPOSBICHUS 3aKOHOB
MaTeMaTHKd B HAyKe, TEXHUKE M HCKyccTBe. OOywaromecs Y3HAKOT O
BBIJIAIOIIMXCS PE3yJIbTaTaX, IMOJYYCHHBIX B XOJE Pa3BUTHs MAaTEMaTHKH Kak
HAYKH, U UX aBTOPAX.

CopepxarenpHO-MeTOAMYECKAs IMHUS «MHOXKECTBA U JIOTMKA» B OCHOBHOM
NOCBSIICHA  JJIEMEHTAM  TEOPUM  MHOXECTB.  [€OPETMKO-MHOKECTBEHHBIC
NPEICTABICHUS] TPOHU3BIBAIOT BECH KYPC LIKOJIBHON MaTeMaTHUKW M TPEIararT



Han0oJiee YHUBEPCATBHBINA A3bIK, OOBEAMHSIONINANA BCEC PA3ACibl MATEMATUKU U €€
MPUIOKEHUI, OHU CBS3BIBAIOT pa3Hble MAaTEMAaTHYECKUE NUCLUIUIMHBI B €IUHOE
renoe. I1osToMy BaKHO Aarh BO3MOYKHOCTH LIKOJBHUKY MOHUMATh TEOPETHKO-
MHOXKECTBEHHBIN A3BIK COBPEMEHHOW MAaTEMAaTMKM M MCHOJIB30BATh €ro JUIs
BBIPOKECHUS CBOMX MBICIIEH.

B kypce «AnreOpa W Hayajla MaTreMaTHYECKOrO AHAINA3a» MPUCYTCTBYIOT
TAK)KE OCHOBBI MAareMarWy4eCKOro  MOJCIMPOBAHUSA, KOTOPBIE  IMPHU3BAHBI
c(OpMUPOBATH HABBIKK MOCTPOCHHS MOJENICH PEANBHBIX CUTYalWil, HCCIIEA0BAHMUS
ATHX MOJENEH C MOMOIIBIO ammapara aiareOpel 1 MaTeMaTHYeCKOrO aHaln3a |
WHTEPIPETALMN TTOJYUYEHHBIX PE3YyJIbTaTOB. TaKue 3aJaHus BIUIETCHBI B KaKIbIA
U3 pa3AeiioB MPOrpaMMBL, IOCKOJIBKY BECh MATEPHAII Kypca MIUPOKO UCIIOJIB3YETCS
JUISL PELICHUs NPUKITAAHBIX 3a1a4. [Ipyu pelmeHnn pealbHbIX MPAKTHYECKUX 3a1a4
ydanecs: pa3BHBAKOT HAOMIOAATEIBHOCTh, YMEHUE HAXOAWUTHh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCMONB30BaTh AHAIOTHIO, 0000IATh W KOHKPETH3MPOBATH
npobsiemy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHKIAIHBIX
3a/1a4 OpPraHu3yeTcsl B MPOLECCE M3YUYEHHs BCEX TEM Kypca «Anredpa v Havana
MAaTEMaTUYECKOrO aHAITN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yuyeOHOM mulaHe Ha WM3y4YeHHE Kypca ajreOpbl M Hayajl MaTEMaTUYECKOIro
aHanu3a Ha 0a30BOM YPOBHE OTBOJMTCS 2 yaca B Henento B 10 knacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa rojaa o0yuenus — 167 4acos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncina. OOBIKHOBEHHBIE W JIECATHYHBIC IPOOM, MPOLICHTHI,
OCCKOHEUHBIE  MEpUOAUYECKUME  ApoOH.  Apu(METHYECKME  Omepauuu ¢
PALMOHAIIBHBIMU YHACTAMU, TPeOOpa30BaHUs YMCIIOBBIX BBIPAKEHU. [IpuMeHenune
ApoOeil U MPOLEHTOB [UIsl PEIIEHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IU4HbIX OTpaciei
3HAHWHI U pEaTbHON JKU3HMU.

JleicTBuTENbHBIE 4YMClIa. PanMOHAIBHBIE W MPPALMOHAIBHBIE YKCTA.
ApupMeETHUECKHE ONepalMu C ACHCTBUTEIBHBIMK 4HclIaMu. [IpuOnmkxéHHbIE
BBIYMCIICHUS], IPABUJIA OKPYTJICHHMS, IPUKKUIKA U OLIEHKA PE3YJIbTATa BEIYACICHUN.

Crenenb ¢ menbiM  nokazateneM. CranpaptHas — gopma  3ammcH
JNEUCTBUTENBLHOTO 4Mcna. Mcnonp3oBaHue moaxoadmeid  (opMbl  3ammch
JNEHCTBUTENBHBIX YWCEN JUIS PELICHUS TPAKTHYECKUX 3a1a4 W MPEACTABICHUS
JAHHBIX.

ApupMETHUECKHIA  KOPEHb  HATypaJlbHOM  creneHu.  JlectBus ¢
apu(PMETHUECKUMU KOPHSMHU HATYpPAJIbHOMN CTEIICHHU.

CHHyC, KOCHHYC WM TaHTE€HC YMCIOBOTO apryMeHTa. APKCHUHYC, APKKOCHHYC,
APKTAHT€HC YMCIIOBOTO ApryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa U TOKIAECTBEHHBIE MPEOOPA30BAHUSL.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPBKCHUM. OCHOBHBIC
TPUTOHOMETPAYECKUE (HPOPMYIIBIL.

YpaBHeHuE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pELICHUE HEPABEHCTBA.
MeToa MHTEpPBAIOB.

Pemenue uenbix 1 ApoOHO-pallMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pewienne nppauroHanbHeIX YPABHEHUI U HEPABEHCTB.

PewieHne TpUrOHOMETPAYECKUX YPABHEHUH.

[IppuMeHEHrE YPaBHEHUI M HEPABEHCTB K PELICHAID MAaTEMATUYECKUAX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 001ACTEH HAYKH U PEATbHOM YKU3HU.

DOyHKIHH U rpaduKkH

OyHkuus, cnocoObl 3amaHus  QyHKuMA. ['padpuk  QyHkumm. Biaumuo
oOparHble PYHKIIHH.

OOnacTe onpeneneHnss U MHOXKECTBO 3HAaueHUil QyHkumu. Hynm QyHkumm.
[TpoMeKyTKM 3HAKOTIOCTOSIHCTBA. UETHBIE M HEYETHBIE (PYHKIIMH.

CreneHHas (pyHKIMS C HATYPAIBHBIM M LIEJIBIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpaduK KOPHS /7-Oi CTENEHM.



TpUrOHOMETPUYECKAsE OKPY>KHOCTb, OINPEIACICHUEC TPUTOHOMETPUUECKUX
(P)YHKIIMI YUCIIOBOTO apryMEHTA.

Havana maTteMaTH4eCKOro aHaJIn3a

[TocnenoBaTenbHOCTH, CHoco0bI 3a/1aHA MOCJIEIOBATENBHOCTEN.
MOHOTOHHBIE MOCTEAOBATEIIEHOCTH.

ApudpmeTHUEcKas U TEOMETPUYECKAs Mporpeccur. beckoneyHo yOriBaromias
reomeTpradeckas nporpeccus. Cymma OECKOHEYHO yOBIBAKOLIEH FEOMETPUUECKOMN
nporpeccur. Dopmyna CIONKHBIX NPOLEHTOB. KMCNONB30BAHUME TPOTPECCHM IS
PELICHHs PEANTBHBIX 3a/1a4 MPUKJIAJHOIO XapaKTepa.

MHoxecTBa U JIOTHKA

MHOKECTBO, ONEpaluv HaJ MHOXECTBamu. Jluarpammel Jiliepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBCHHOIO anmapara Uit ONMUCAHHS PEabHBIX
MPOLIECCOB U SIBJICHUMN, TPU PEIICHUH 3a]1a4 U3 APYTUX YUCOHBIX MPEAMETOB.

Onpenenenue, Teopema, CICICTBHAE, J0KA3aTENbCTBO.

11 KVIACC

Yucsia 1 BIYHCICHHS

HarypaneHble 1 1iensie yncia. [ Ipu3Haku JeTMMOCTH LIENBIX YUCEL.

Crenenp ¢ pauMOHAIbHBIM NIOKa3areneM. CBOWCTBA CTENECHH.

Jlorapudm yucna. JlecATHUHBIE U HATYPATBHBIC JIOTapy (PMBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBanre BEIPAKEHWH, COACPKAIMX JIOTAPA(PMBI.

[TpeoOpa3oBaHre BBIPAKCHHNA, COACPXKAIIMX CTENEHU C PALMOHAIBHBIM
[IOKAa3aTeIIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHBIE YPABHEHUS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABECHCTBA.

CHcTeMBl TUHEHHBIX YPAaBHEHUN. PellleHne NMPUKIIAIHBIX 33144 C TOMOILIBIO
CHUCTEMBI JINHEWHBIX YPABHEHMUIA.

CHCcTEeMBI M COBOKYIIHOCTU PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IlpumMeHeHe  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEMaTHUYECKAX 3a1a4 M 33]a4 M3 Pa3IU4HbIX OO0JIACTEH HAYKW W PEaJbHOMN
JKU3HU.

DyHKUHMH ¥ rpaduKH

Oyukums.  [lepuoguueckue  QyHkumu.  [IpoMExKyTKH  MOHOTOHHOCTH
¢yHKIMK. MakcuMyMbl M1 MUHMMyMbl (QyHKOMH. Hamboneliee W HauMMeEHbLIEE
3HAUEHUE (PYHKIMH HA TPOMEKYTKE.

TpuronomeTpuueckue QyHKIUN, UX CBOHCTBA U rpaduKy.

[TokazarenpHas v norapugmuueckas PyHKINUU, X CBOMCTBA U rpaduKm.



Hcnonw3zoBanue rpadukoB GYyHKIUNA IJ1s1 PEHICHUS YPABHEHUM W JMHEHHBIX
CUCTEM.

Hcnonb3oBanne rpadpukoB (QyHKOMHA Ui KCCIAENOBAHUS TPOLECCOB W
3aBUCUMOCTEHN, KOTOPbIE BO3HMKAKOT MPU PEUICHWH 330a4 W3 APYTUX Y4YEOHBIX
MPEAMETOB U PEATBHOM YKU3HHA.

Havana MaTeMaTH4ecKoro aHajamnsa

HenpepeiBHbie pyHKIMN. METOT MHTEPBATIOB JUIsl PELICHUAS HEPABEHCTB.

[TpomzBomHas  QpyHkumm. ['eomerpuueckuii W (PU3MYECKHIA  CMBICH
IIPOMU3BOIHOM.

[Tpons3BomHbIe  3n€MEHTApHBIX  (QyHKOMA.  DOpPMYJbl  HAXOXKACHHS
OPOU3BOJHON CYMMBI, IPOU3BEACHHS M YACTHOTO (DYHKIIHIA.

[IpuMeHEHHE MPOU3BOIHON K MUCCIICAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh W
3KCTpeMyMbl. HaxoxaeHne HanOoMbIIero 1 HAMMEHBIIETO 3HAYCHUs (DYHKIUU Ha
OTPE3KE.

[IpuMeHeHe TPOU3BOAHON JUIA HAXOXKACHUS HAWIY4IIEr0 pELICHUsS B
NPUKIIAJHBIX 3ajayax, Ui ONpPENENIEHHs CKOPOCTH IpoLecca, 3aaaHHOTO
(dopmyoii uau rpagrKoM.

[TepBooOpaznas. Tabnuna nepBooOpa3HbIX.

WHTerpan, ero reoMeTpuyeckud W (PU3MYECKWid CMmbIca. BelumcieHue
uHTerpaia no gpopmyne Herorona—JleiiOnuna.



IJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenre ydeOHOTO mpeaMera «MareMatuka» JOJKHO 0OecreunBaTh
JOCTUKECHUE HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHusl CAEAYFOMIUX JIMYHOCTHBIX,
METaNpPeIMETHBIX U TPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHSI NPOrpaMMbl  y4eOHOTrO MpeaMera
«MaremaThka» XapakTePUu3yrTC:

I'paxmanckoe BOCIIUTAHKE!

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyHAIOIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOro OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (D)YHKIMOHWUPOBAHMS PA3IMYHBIX CTPYKTYP, SIBJICHHIA,
OpoUEAYypP TPaKIAHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl M TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUU C HX
(OYHKIMSIMU U HA3HAYCHUEM.,

[TarpnoTrueckoe BOCHUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOALIEMY POCCUMCKOM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHMCKAX MATEMATUKOB U POCCUICKOA MATEMATHUECKOMN LIKOJIBI,
K HWCMOJb30BAHUIO 3TUX JOCTWXKEHWUW B JPYrvMX HAyKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS .

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoaa,
C(hOPMUPOBAHHOCTHID  HPABCTBEHHOIO  CO3HAHMS, OATUYECKOrO  IMOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKAM IMPUMEHEHUEM JOCTHXKECHUI HAYKU U JEITEIBHOCTHIO
Y4EHOr0; 0OCO3HAHUEM JIMYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOTO Oy ayLIETO.

OCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKIHOYAs ICTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj1ad4, PELICHNAT, PacCy >KICHUI,
BOCIIPUUMUYMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE!

C()OPMUPOBAHHOCTHID YMEHHS MPUMEHSATH MAaTEMaTUYECKUE 3HAHUS B
UHTEPECAX 3I0pOBOTO U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOTO OTHOICHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAHKME, COANIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTHbIXA, peryisipHas ¢usnyeckas AKTUBHOCT ), (pU3NYECKOTO
COBEPIICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHUBHO-03I0POBUTEILHOM
JESTENBHOCTBIO.

TpynoBoe BOCIIUTAHKE!



TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
pa3nmuuHbIM  chepaM  TPOo(ECCHOHATBLHOM — ACATENLHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW M €€ TMPWIOKCHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymed mnpodeccu W peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBKO K  MAaTE€MaTH4YECKOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTSHKCHWW BCEH KM3HU, TOTOBHOCTHIO K AKTUBHOMY
y4aCTHIO B PEIICHUH MPAKTUUYECKUX 33124 MAaTeMaTHIECKOM HAITPaBIICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTHYECKONW KYJBTYphl, TOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMATbHOM
Cpelbl, OCO3HAaHMEM TJI00ANBHOTO  XapakTepa OSKOJOTHYECKMX MPoOJeM;
OpHCHTaIMEl Ha NMPUMEHCHME MaTEeMaTWMUECKUX 3HAHWM UIS pelleHus 3ajad B
o0nacTi OKpy’Kawllei cpeapl, TJIaHMPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIEACTBH TSl OKPYIKAOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykM MW OOIICCTBCHHOW  MPaKTUKWA, MOHMMAHHEM
MaTeMaTHYECKON HaykM Kak c(epbl YeIOBEUECKOM AEATEIbHOCTH, 3TaloB €&
pPa3BUTHST M 3HAUMMOCTH JUIS PA3BUTHS IUBWIIM3AIMM, OBJAJACHUEM S3BIKOM
MaTeMaTHKd M MaTeMaTUYeCKOW KyJbTYpOM Kak CpEICTBOM TIO3HAHWS MHMPA,
TOTOBHOCTBIO OCYIIIECTBIIATH TPOCKTHYIO W HMCCIIECAOBATEILCKYIO ACATEIbHOCTD
WHAWBHUIYAJIBHO W B TPYIITIE.

METAIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBI YYeOHOTO MPEAMETa
«MaremaTuka XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCATBHBIMU
RO3HAGAMENbHOIMU  OCTICMBUAMY,  YVHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTUCMEUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA306blX  KOCHUMUBHBIX NPOYECCO8 0OYYAWUXcs (oceoenue
MEMOO08  NO3ZHAHUSL  OKPYJICAIOueco — Mupd;,  NPUMEHeHUue  JI02UYeCKUX,
UCCIE008AMENbCKUX Onepayull, ymeHuti pabomams ¢ ungopmayueii).

BazoBble tornueckue AeicTBAS:

e BBISBJIATh U XapaKTEPU30BaTh CYIIECCTBEHHBIC TPU3HAKA MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXIy HNOHITHIMH, (POPMYITUPOBATH
OMpEACTICHUS] TNOHSTHN, YCTAHABJIMBATh CYUICCTBEHHBI  MPHU3HAK
KJIacCu(pUKaluy, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,



BOCIPUHUMATh, (OPMYJIMPOBATh W  MPeoOpa3oBbIBaTh  CY KICHUS:
YTBEPAUTEIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHKE,
YCIIOBHBIC;

BBISIBJISITh ~ MATEMATMUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
OpPOTUBOpPEUMs B (paKTax, AAHHBIX, HAONIONCHUAX W YTBEPKIACHUSIX;
npemiaratb  KPpUTEpUW O BBISIBJICHHS — 3aKOHOMEPHOCTEH W
IIPOTHBOPEYHIA;

JIeNIaTh BBIBOJABI C HKCIOJIb30BAHMEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 10 aHAJIOTHH,
NPOBOANTH CaMOCTOSITENIBHO JOKA3aTeNIbCTBA  MATEMATHYECKUAX
YTBEPKACHUNA (TPSAMBIE W OT TPOTUBHOTO), BHICTPAUBATH APTYMEHTALIMIO,
OPUBOIUTE MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KICHHSI U BBIBOJIBI,

BbIOMpaTh Crnoco0 pemeHus y4yeOHOM 3ahauu (CpaBHUBAThb HECKOJBKO
BapUAHTOB peEUICHUs, BHIOMpaTh HauOoJee MOAXOMAUIMA ¢ YUYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

bazoBbIC MCCIEIOBATEILCKUE NCHCTBUS:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHWS,
(opMyUpPOBaTh BONPOCHI, (PUKCUPYIOUIME NPOTHBOPEYHE, MPOOIEMY,
YCTaHABIMBATL  MCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3MILIMIO, MHEHUE,

POBOANTH CaMOCTOSITENTEHO CIUTAHUPOBAHHBIA SKCIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUK) OCOOEHHOCTEH MaTeMaTH4eCKOro
00bEKTa, SBIICHUS, TPOLECCA, BBISBICHUID 3aBUCUMOCTEH MEXKIY
00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOATELHO (POPMYJIUPOBATH OOOOIIEHHUS U BBIBOJBI MO PE3yJibTaraM
NPOBEAEHHOTO HAONIONCHUS, UCCIICIOBAHMS, OLEHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB H 0000IIEHWIA;

NPOrHO3APOBATh BO3MOKHOE PA3BHTHE MPOLECCA, a TAKXKE BBIIBUIATH
NPEINOIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabota ¢ unpopmanueii:

BBISIBJIATh AC(PUUINATH HHPOPMALUK, NAHHBIX, HEOOXOAMMBIX JUIsl OTBETA
HA BOIPOC W JJIs PELIEHUS 3a]a4H,

BbIOMpaTh  MHQOPMALMIO W3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

CTPYKTYPUPOBATh MH(OPMALMIO, IPEACTABIIATE €€ B PA3IMUHBIX Qopmax,
WTIOCTPUPOBATH TPaPUUECKH,



e OIICHHUBATH HaAEKHOCTh uH(popMau no CaMOCTOSITEITLHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHblE  Oclicmusi,  0becnedusarom

CPOPpMUPOBAHHOCH COYUATBHBLX HABBIKOB 00YY AU UXCS.

OOwenue:

e BOCOpPUHMMATL W (OPMYJHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU UM LIETSIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOJly PELICHUS 3aJa4l, KOMMEHTHUPOBATH MMOJTYYCHHBIH PE3ybTaT;

e B X0JI€ OOCY>KIEHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY>KIAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TMIOMCK
PELICHUS; COMOCTABISATH CBOM CYXKICHUS C CYXXKICHHSMHM JIPYyTHX
YYaCTHUKOB AMAJIOra, OOHAPYKMBaTh Pa3IM4Me W CXOJCTBO IMO3WLMN; B
KOPPEKTHOH (popmMe GOpMYyTUPOBATH PA3HOIIACKS, CBOM BO3PAKCHHS,

e TMPEACTABIATH  PE3yJbTAThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMsI,  MPOEKTAa,  CAMOCTOATEIBHO  BbIOMparh  (hopmar
BBICTYIUICHHUS ¢ YUYETOM 3a/1a4 MPE3CHTAMN U OCOOEHHOCTEH ay IUTOPHH.

CoTpyIHUYECTBO:

e TMOHMMATh W  WCHOJB30BAaTh  NPECUMYINECTBA  KOMAHAHOH W
WHAWBHIYIBHON pabOThI MPU PEIIEHUH YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHOM JACATENBbHOCTH, IUJIAHMPOBATh OPraHHU3alMI0 COBMECTHOH
paboThI, pacpenensaTh BUABI paboT, AOrOBAPUBATHLCS, 00CYKIAaTh MPOLIECC
U pe3yJibTar padboThl, 00001aTh MHCHUSI HECKOJIBKUX JTFOJIEH;

e YYaCTBOBATh B IPYMIOBBIX (popMax paboTel (00CYKIEHUS, 0OMEH MHCHHUI,
«MO3rOBBIE IITYPMB» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPJVMHHUPOBaTh CBOWM JCHCTBUS C JPYTMMH WICHAMH KOMAaH/bI,
OLICHWBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie  pezynamuenwvie  Oeticmaus, obecneyusarom
Gopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCHIU.
Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIIEHUS 3a/1a4M, BBIOUPATH CIIOCOO PELICHUS C
YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTpOJIb:

e BJAJACTh HABBIKAMM TMO3HABATENIBHON PEQIIEKCMM KAaK OCO3HAHHS
COBEpIIACMBIX ACHCTBHIA W MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB,;
BIAJETh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJI —[pouecca |
pe3yabTaTa pelICHUs MaTEMATHYECKOH 3a1a4u;



e TMPEABUACTH TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IIPU PELICHUH
3a1a4M, BHOCHUTb KOPPEKTHBBI B JCATEIIBHOCTh HA OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OILICHMBAThb COOTBETCTBUE pE3yJbTara LEMW W YCIOBUSAM, OOBICHATH
MPUYMHBl JTOCTWOKEHUS WIM HEIOCTH)KCHHs PE3YJIbTATOB JEATEIBHOCTH,
HAXOAWTh OMIKMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTeMaTHUYECKOTO aHAIM3a)
Ha YPOBHE CpeaHero oOmero oOpa3oBaHUsl JOJKHO OOECIEeUMBAThH JAOCTUKEHUE
CIICIYIOIIUX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:

10 KVIACC

Yucsia 1 BIYHCICHHS

OnepupoBarb TMOHATASAMM. PALMOHATIBHOE W JACHCTBUTEINBHOE YHMCIIO,
OOBIKHOBEHHAS W ACCATHYHAS APOOb, MPOLICHTHI.

BeimonHaTe  apugMeTHUECKME — OMEpauMd € PAUMOHAJIBHBIMA U
JNEHACTBUTEIBHBIMU YHACTIAMMU.

BrInonHATe MprOAMKEHHBIE BBIYMCIICHUS, UCIIONB3YS MPaBUila OKPYTJICHMUS,
JIENIAaTh MPUKHUJIKY U OLICHKY PE3YJIbTaTa BEIYUCICHUN.

OnepupoBarb MOHATUSAMHU: CTENEHb C LEJIBIM TOKA3aTeneM; CTaHAapTHAs
(¢opma 3amucu  OCHCTBUTEIIBHOTO YHCIA, KOPECHb HATYPAIbHOH CTEHEHM,
MCIOJIb30BaTh MOAXOAAINY 0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEIT ISl PEIUICHUS
MPAKTUYECKHUX 33]1a4 U MPEACTABICHUS JAHHBIX.

OnepupoBarb MOHATUSAMH: CHHYC, KOCUHYC M TaHT€HC MPOM3BOJIBHOTO YIUIA,
MCIOJIb30BaTh 3aMUCh TPOU3BOJIBHOTO YITa 4Yepe3 00paTHBIE TPUTOHOMETPUUYECKUE
(yHKIIM.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarb MNOHATHSAMH. TOXIACCTBO, YPABHEHHE, HEPABEHCTBO, LEIIOE,
PALMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YPaBHEHUE,

BreimonHsATe npeoOpa3oBaHusl TPUTOHOMETPHYECKUX BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BeimonHATe npeoOpa3oBaHusl LENBbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDOKCHWA W PelIarb OCHOBHBIE  THUIBI  LEJNBIX, PALUAOHAIBHBIX U
MPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMEHATH YPABHEHMSI M HEPABEHCTBA I PELICHUS MATEMATUUYECKUX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 001ACTEH HAYKH U PEATbHOM YKU3HU.



MopenupoBaTe pealbHBIC CUTYallMM HA S3bIKE alIreOpbl, COCTaBIATH
BBIPOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCJIOBHKO 33Ja4d, WCCIEA0BATh
NOCTPOCHHBIE MOJEIIM C UCITOJIb30BAHUEM arnapara ajreopel.

DyHKUHMH ¥ rpaduKkH

OnepupoBarh MOHATHAMM: (PYHKLHMS, CIOCOOBI 3amaHust QYyHKIUHU, 0OJaCTh
ONpPEACTIEHUST U MHOKECTBO 3HAaYcHW (yHKumMH, rpaduk (QyHKIHMH, B3aWMHO
oOparHble PYHKIIHH.

OnepupoBarh TOHATUSMH. YETHOCTH W HEUETHOCTh (YHKIMH, HYJIU
(PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBare rpaduku QyHKIMNA 1)1 PEIIEHUS] YPABHEHUH.

CtpouTs M unTaTh rpaPuKu TMHEHHOH (QYHKIMH, KBAAPATUYHONH (PYHKIUH,
CTEMECHHON (PYHKIMH C LEJTBIM MOKA3ATEIIEM.

HUcnonw3zoBare rpapuku (QyHKOUHA ISl UCCIICAOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MPH PEIIECHUM 33]a4 U3 JPYrHMX YUYEOHBIX MPEAMETOB M PEalbHOM
YKU3HU, BBIpAXaTh POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYNHAMM.

Havana mateMaTnyeckoro aHajimsa

OnepupoBarh MNOHSTHSAMH: TOCIEAOBATEIBHOCTh, APUPMETHUECKAS U
reOMETPAYECKAS TPOIPECCUH.

OnepupoBarb NOHATHAMH: OECKOHEUYHO YOBIBAKOIIAS TE€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBbIBAIOUICH FEOMETPUUECKON MPOTPECCH M.

3ajaBarh MMOCIEA0BATEIBHOCTH PA3IMYHBIMU CITIOCOOAMM.

Hcnonb30Bare CBOMCTBA MOCIIEIOBATEILHOCTEH W IPOTPECCUI ISl PELICHHUS
PEANTBHBIX 3a7a4 MPUKJIATHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBarh MOHATHIMH: MHOKECTBO, ONEPALIMK HAJl MHOYKECTBAMH.

Hcnonmb30Bare  TEOPETUKO-MHOKECTBEHHBIA — anmmapar A ONUCAHHs
PEATTBHBIX TPOLECCOB W SIBJICHWM, MPU PEHICHWHM 3aJad W3 APYruxX y4YeOHBIX
IPEIMETOB.

OnepupoBarb  TNOHATHSMHU:  ONPEACTICHUE,  TEOpEMa,  CIEICTBUE,
JOKa3aTeNNbCTRO.

11 KVIACC

Ymucaa v BBIYUCICHHUS

OnepupoBaTh MNOHATHUSMH. HATYyPAJBHOE, MEJIOC YHCIO, HCHOJIB30BAThH
MPU3HAKU JCIIMMOCTHU LIEJIBIX YKACEN, PA3JIOKEHUE YUCIIA HA TIPOCTHIC MHOMKUTEIIN
JUIS PELICHUS 3a4a4.

OnepupoBaTh MOHATHEM: CTEIICHD C PAITMOHAIBHBIM MOKA3aTEEM.,

OnepupoBarh MOHATHUSAMU: JIOTapU(PM YHUCIIA, JECCATUYHBIE U HATYpPAJbHBIC
Jorapu(msl.



YpaBHeHHS U HEPABEHCTBA

[IpumeHsTh  CBOMCTBA CcTENEHW Ui OPeoOpa3OBaHUs  BBIPAKCHHIA,
ONIEPUPOBATE IOHATHSMH. IIOKA3aTEIIbHOES YPAaBHECHUE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE THIIBI ITOKA3aTEIBbHBIX YPABHEHUI 1 HEPABEHCTB.

BemonHaTe  npeoOpa3oBaHusl BBIPAKCHHN, COAESPXKAMIMX JIOTAapU(MBI,
OMEPUPOBATH MOHITHSMHU: JIOTAPU(PMUUECCKOE YPABHEHUE U HEPABEHCTBO, PEIIATh
OCHOBHBIC TUIIBI JIOTAPU(PMUAYECKUX YPABHEHHIA N HEPABEHCTB.

HaxomuTh perenus npocTeiiinX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarb NMOHATHSAMHU. CHCTEMA JIMHEWHBIX YPABHEHUH M €€ PEILCHHE,
HCIIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH [l PEIICHUS IPAKTUYECKHUX 3a1a4.

HaxomuTh pelieHnst MpOoCTENIIMX CUCTEM W COBOKYITHOCTEW parMOHaIbHbIX
YPaBHEHU U HEPABEHCTB.

MonenupoBaTb pealbHBIC CUTYalMd Ha S3bIKE aIreOphl, COCTABIATH
BBIDOKCHUSA, VYPAaBHEHMS, HEPABEHCTBA W CHUCTEMBI 110 VCIJIOBUIO 3aJa4H,
UCCIICIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM armapara ajareOpsl.

DyHKIHMU U rpaduKkH

OnepupoBarb NOHATHIAMH:  NEPHOAMYECKAS  (PYHKIMS, TMPOMEXKYTKH
MOHOTOHHOCTH (PYHKIMHM, TOYKH JKCTpeMyMmMa (yHKIMH, HauOoJblIee U
HAaUMEHbIIEE 3HAYCHUS (QYHKIUM HA MPOMEXKYTKE, HWCHOJIb30BaTh WX MAJis
UCCIICIOBaHMs (PYHKLIMH, 3aJaHHOH TpaQuKoM.

OnepupoBarh MOHATHAMH: TpaQUKd NOKA3aTEIBbHOH, JIOTapUPMUUYECCKOW U
TPUTOHOMETPUYUECKUX (PYHKIMI; N300paxkaTh WX HA KOOPAWHATHOW IUIOCKOCTH W
WCIIOJIB30BATh JUIS PELICHUS YPABHEHUNA U HEPABEHCTB.

H3o0paxkaTe HA KOOPAMHATHON TJIOCKOCTH T'Pa(UKH JIMHEHHBIX YPABHEHUI
1 ACTIOJIB30BAaTh UX JUISA PELICHUS CUCTEMBI IMHENHBIX YPABHECHUIA.

Ucnonw3zoBare rpapuku (QyHKOUHA ISl UCCIICAOBAHUS MPOLECCOB U
3aBUCUMOCTEN U3 IPYTrUX yUeOHBIX TUCLHUILINH.

Hauana MaTeMaTH4ecKoro aHajamnsa

OnepupoBarh MOHATUSMHU. HENPEPBIBHAS (QYHKIMS, TPOU3BOIHAS (DYyHKIMY;,
UCIOJIb30BaTh FEOMETPHUECKAN U (PU3MUECKHIA CMBICIT POU3BOAHOMN AJIsl PEILICHUS
3a4a4.

HaxoauTe Npou3BOHBIE AIEMEHTAPHBIX (DYHKIIN, BBIYUCIIATH TPOU3BOIHBIC
CYMMBI, MPOU3BEACHHS, YACTHOTO ()YHKLIHIA.

Hcnonb30BaTe MPOU3BOAHYIO AJI KCCIEA0BAHUS (DYHKIIMM HA MOHOTOHHOCTD
Y SKCTPEMYMBI, MTPUMEHSTH PE3YbTAThl UCCICAOBAHUS K MOCTPOEHUIO TPa(UKOB.

Hcnonb3oBare NPOM3BOAHYIO Ul HAXOKACHWS HAWIYYLIErO PEIICHHUS B
MIPUKJIAAHBIX, B TOM YHCJIE COLUATIBHO-DKOHOMUYECKUX, 3a1a49ax.

OnepupoBarh MOHATUSIMU. MEPBOOOpa3HAass M HMHTErPaj, MOHUMATh
rEOMETPAYECKUN U (PU3NUYECKUH CMBICIT HHTErpasa.



Haxoauts nepBooOpa3Hble 37€MEHTApHBIX (DYHKIMA; BBHIYMCISTH WHTETpasl
no gopmyne Hetotona—JlelOHua.

Pemiate mpukiagHbie 3a7aud, B TOM YUCIIE COLMATBHO-DKOHOMHUYECKOTO U
(pM3HUYECKOro XapakTepa, CpeACTBAMH MaTeEMaTHYECKOTO aHATU3a.



TEMATHUHYECKOE INTAHUPOBAHUE

10 KJTACC
Kosaunuectso uacos
Ne HanmeHoBaHHe pa3fe/ioB U TeM DneKkTpoHHbIe (HH(poBbIE)
Kontpoabnsie | IlpakTnueckne
n/n NPOrpamMmsl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoTbI
MHOkecTBa palMOHAIBHBIX U
1 NEUCTBUTEIBHBIX YHCcel. PallioHaIbHBIE 14 1 https://resh.edu.ru/subject/51/10/
ypPaBHEHUsI U HEPABEHCTBA
®yukuuu U rpadpuku. CTeneHs ¢ LesbM
2 YHKH pad H 6 https://resh.edu.ru/subject/51/10/
MOKa3aTeseM
Apudmernuecknii KOpeHb N—OH CTETICHHU.
3 HppaunonanbHele ypaBHEHUS U 18 1 https://resh.edu.ru/subject/51/10/
HEPaBEeHCTBA
DopMy bl
4 Tpuronomerpuu. Tpuronomerpuyueckue 22 1 https://resh.edu.ru/subject/51/10/
ypaBHEHUS
5 ITocnenoBatenbHOCTH U POrPECCUU 5 https://resh.edu.ru/subject/51/10/
IToBropenue, obodLIeHNE, CUCTEMATH3ALUS
6 P ’ . ’ H 3 1 https://resh.edu.ru/subject/51/10/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

ITPOTPAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KVIACC

KoaungecTBo uacos
Ne HaumeHoBaHHe pa3feioB U TeM JneKkTpoHHbIe (HH(poBbIE)
Kontpoabnsie | IlpakTnueckne
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
CreneHb C pallMOHAJBHBIM TTOKA3aTEIEM.
TToxazaTenpHas (HpyHKIIMS.
1 Py 12 1 https://resh.edu.ru/subject/51/11/
IlokazarenbHble ypaBHEHUS U
HEPaBEHCTBA
Jlorapudmmueckast QyHKIUS.
2 Jlorapumiueckue ypaBHEHUS U 12 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA
TpuronomeTpudeckre GyHKIUH H UX
3 rpaduku. TpuroHomerpudeckue 9 1 https://resh.edu.ru/subject/51/11/
HEPaBEHCTBA
IIpomzBonnas. IT eHeHne
4 POMZBOH f[ PHMCHEHH 24 1 https://resh.edu.ru/subject/51/11/
MTPOU3BOIHOM
Hnrterpan u ero npuMeHeHUs 9 https://resh.edu.ru/subject/51/11/
Cucrembl ypaBHEHUHN 12 1 https://resh.edu.ru/subject/51/11/
HarypanbHble 1 niesblie uncia 6 https://resh.edu.ru/subject/51/11/
IToBTOpeHue, 0OOOIIEHIE
8 P ’ H R 18 2 https://resh.edu.ru/subject/51/11/
CUCTEMAaTH3aLMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

ITPOTPAMME



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/10/

