HOACHUTEJIbHAS 3AIITNCKA

Paboyas nporpamma yueOHOro Kypca «Anredpa U Hadajga MaTeMaTH4eCKOro
aHanu3a» 0a30BOro 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 Hadajga MaTeMaTUYECKOTO aHAIA3a» SBISCTCS OAHUM W3
Han0O0JIE€ 3HAYMMBIX B POTPAMME CTapIIEH IIKOJIbI, TOCKOJIbKY, C OJTHOM CTOPOHBI,
OH 00ecCleunBacT MHCTPYMEHTAIbHYK 0a3zy Mjisi M3YYEHHsI BCEX €CTECTBEHHO-
HAy4YHbIX KYPCOB, a C JAPYTrod CTOPOHBI, (JOPMHUPYET JOTUUECKOE U aOCTPAKTHOE
MBIIJIEHUE YYalluXcs Ha YPOBHE, HEOOXOAMMOM Ui OCBOCHHS KYpPCOB
uH(popMaTHKX, 0OOIIECTBO3HAHUS, UCTOPHHM, CJIOBECHOCTH. B pamkax 1aHHOro Kypca
yydaluecs OBJIAJCBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOUW HAyKd, KOTOpas
(hOpMYIMPYET CBOU TOCTHKEHUSI B MaTEMaTHUYECKON (popMme.

Kypc anredpbl u Hava MareMaTnyeCKOro aHAIM3a 3aKIabIBAET OCHOBY JUIS
YCOENIHOTO OBJQJACHHUS 3aKOHAMU (PU3UKH, XUMUH, OWOJIOTMH, TOHWUMAaHUS
OCHOBHBIX TEHJICHIMA SKOHOMUKM W OOIIECTBEHHOW KU3HHU, TMO3BOJISET
OPUEHTUPOBATHCA B COBPEMEHHBIX HUMPPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HMCIOIb30BaTh WX B MOBCEJAHCBHOM KU3HU. B TOXE BpeMsi OBJIaICHUE
a0CTPAaKTHBIMH W JIOTMYECKH CTPOTMMHM MAT€MaTHYECKUMU KOHCTPYKIMSAMHA
pPa3BUBAET YMEHHUE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTh
YTBEPKIICHHUS, UCMOJIB30BaTh 0000IIEHNE U KOHKPETU3ALMIO, ad0CTparupoBaHue u
aHAJIOTHI0, (JOPMUPYET KPEATUBHOE U KPUTHYECKOE MBIIUIEHUE. B x0/1€ M3ydyeHus
anreOppl W HayaJl MATEMATMYECKOrO0 aHajlu3a B CTapIICH IIKOJE ydYalluecs
MOJIy4arOT HOBBIM OMBIT PEHICHUS MNPUKIAAHBIX 33/la4, CaMOCTOSATEILHOTO
MOCTPOEHUSI MAaTEMATUUYECKUX MOJEIEH peajbHbIX CUTyaluii M HHTEPIpETAluN
MOJIYYCHHBIX ~ PEUICHWH, 3HAKOMSTCA C  OpPUMEPAMHM  MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH B NOPUPOAC, HAYKE W B HUCKYCCTBE, C BbIJAIOIIUMUCS
MaTEMaTUYECKUMK OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnamaet 3HAQUATETBLHBIM BOCHUTATEBHBIM MOTCHIHAAIOM, KOTOPbIH
peanu3yeTcsl Kak 4epe3 y4eOHbl Marepuall, cnocoOCTBYIOIMH (POPMHUPOBAHHIO
HAy4YHOTO MUPOBO33PECHMS, TaK M 4Yepe3 chneuuuky ydeOHOH AeSITEbHOCTH,
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TpeOyroen CaMOCTOATEIILHOCTH, AKKYPaTHOCTH, PO JOIKUTEIBHOMN
KOHLICHTPALM BHUMaHUs U OTBETCTBEHHOCTH 34 NOJIYYEHHBIN PE3yIIbTAaT.

B ocHoBe MeToAMKM 00yUYeHHS anre0pe U HayajlaM MaTeMaTU4eCKOro aHaJln3a
JIEKUAT ACSITENbHOCTHBIN MPUHIUN 00y YEHHSI.

CrpykTtypa Kypca « Anredpa 1 HavaJia MaTeMaTHYeCKOro aHAIN3a» BKIKOYACT
CIEAYIOIINE COAEPIKATENIBHO-METOANYECKUE JUHUU: «YUucna W BBIYUCICHUS,
«DyHKIMKU U rpaukmny, « YpaBHEHUS U HEPABEHCTBA», « Havama MmaTeMarnyeckoro
aHanuza», «MHOKECTBA U JIOTHKA». BCe OCHOBHBIE COAECPIKATENIBHO-METOAUYECKUE
JVUHUHA M3YYarTCS HA MPOTSHKEHWUM ABYX JET OOydeHuss B CTaplied IIKOJE,
€CTECTBEHHO JIOIOJIHASA APYT ApPyra U MOCTENEHHO HACHIIAACh HOBBIMU TEMaMU U
pazaenamu. JlaHHBIA KypC SIBISETCS MHTETPATUBHBIM, MOCKOJBKY OOBECIUHSET B
ceOe  CONCP)KAHME HECKOJIBKMX ~ MATE€MaTHYeCKMX  JTUCHMIUIMH:  anredpa,
TPUTOHOMETPHS, MATEMATUUECKUI aHAIU3, TEOpUS MHOKECTB U ap. [1o Mepe Toro
KaK yvalllhecs OBJIAJCBAOT BCE O0Jee MMUPOKMM MATEMATHYECKUM anmnaparoMm, y
HUX TMOCJIEI0BATENIbHO (OPMUPYETCS M COBEPUICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTHYECKYH0 MOJIEIIb PEAIbHONW CUTYalUH, IPUMEHATH 3HAHUS, TIOJIYYEHHBIE B
Kypce «Anrebpa ¥ Hayajga MaTEMarTMYeCKOro aHaIW3a», M PELICHUs
CaMOCTOSITENBHO  C(OPMYJIMPOBAHHOH MAaTEMaTMYeCKOW 3aaud, a 3areM
WHTEPIPETUPOBATH IMOJTYYECHHBIN pe3yJIbTar.

CopneprkarenpHO-METOANYECKAs JIMHAS «Uucna U BBIYMCIICHMSY 3aBEPIIACT
(OpMUPOBAHME HABBIKOB MCIIOJIB30BAHMS JICHCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH mmikosie. B crapumiell mikose 0co00€ BHUMAHHE YAEISCTCS
(OPMUPOBAHWIO TPOYHBIX BBIYACIMTEIBHBIX HABBIKOB, BKJIKOYAKOIIMX B CeOs
UCIOJB30BAHUE PA3IMYHBIX (POPM 3amucu  JEHCTBUTEIILHOTO 4YHCIA, YMEHHE
palMoOHANIBHO BBIMOJIHATE ACHCTBUSA C HUMH, JelaTh NPUKUAKY, OLEHHWBATH
pesyapTar. OOydvaromumecs TMOIy4YarOT HABBIKM MPUOIMKEHHBIX BBIYMCIICHUH,
BBIMIOJIHCHUS JICHCTBHIA C 4uCIaMu, 3alMCaHHBIMA B CTaHAAPTHOW (opme,
WCIIOIB30BaHUs MATEMATUYECKUX KOHCTAHT, OLEHUBAHUS YMCIIOBBIX BBEIPAKEHUI.

JluHus «YpaBHEHUs W HEPABEHCTBA» PEAU3YETCA HA MPOTHKEHUH BCETO
0oOydeHus: B CTapLICH WIKOJE, TMOCKOJbKY B KXKAOM pasliee MporpaMMbl
NPEIyCMOTPEHO PELICHHE COOTBETCTBYIOINUX 3a1a4. OOydarommecs OBIAAEBAIOT
Pa3IMYHBIMUA  METOJAMH PELICHUS LENBIX, PAlUOHAIIBHBIX, WPPalMOHAIBHBIX,
NOKA3aTeNbHBIX, JIOTaPU(PMHUUECKAX W  TPUTOHOMETPUYECKMX  YPABHCHUH,
HEPABEHCTB U UX cucteM. [losryyeHHbIE YMEHUS UCIIOIB3YIOTCS ITPU UCCIIE0BAHUN
(YHKIMI C TOMOWIBKO MPOM3BOJHON, PEIICHWM MPHUKIAAHBIX 33Ja4 W 33/1a4 Ha
HAaXOKICHUE HaumOOJbIIMX W HAUMEHbIIMX 3HAueHWd (QyHKuuW. JlaHHas
COJEPKaTeNIbHAs JIMHUS BKIIIOYAET B ce0s Takke (POPMHpPOBAHHE YMEHUWH
BBITIOJHATE Pacyérbl 1Mo (opmyliaM, NpeoOpa3oBaHUsl ILENbIX, PAlMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPHUYECKUX BBIPAKEHHWM, a TAK)KE BBIPAKECHUM,



coAepXKalMX CTENeHW M Jiorapudmel. bnarogaps HM3ydeHHIO anreOpandyeckoro
MaTtepuana NIPOUCXOANT NaJbHEHNIIEE PA3BUTUE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBILUICHAS yYamuxcs, (POPMHUPYIOTCS HABBIKA JEAYKTUBHBIX PacCy>KICHUH,
paboTel C CUMBOJIBHBIMH (pOpMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJIC PABEHCTB M HEPABEHCTB. AsreOpa npemiaract 3QQpeKTHBHBIC
WHCTPYMEHTBI JUIsl PELICHUS MPAKTUYECKMX M E€CTECTBCHHO-HAYYHBIX 3a/ad,
HATSAHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH KAK SI3bIKA HAYKH.

CopepxarenpHO-MeTOAMYECKass JIMHUAS «DYHKIMA W rpaQuKW) TECHO
NEPEIJIETACTCS C IPYTHUMHU JIMHUSIMU KyPCa, TOCKOJBKY B KAKOM-TO CMBICTIE 3a0aET
NOCTEA0BATENBHOCTD U3YUEHHS MaTepralia. M3yueHHne CTENMEHHOM, MOKA3aTeNbHOM,
Jorapu(pMHUECKON U TPUTOHOMETPUUYECKUX (PYHKIMMA, X CBONCTB M TrpaduKoB,
UCNOJb30BaHNE (DYHKUMH JUIS PELICHHS 334a4 W3 JAPYTUX YUEOHBIX MPEAMETOB U
PEANTbHOM JKM3HM TECHO CBS3aHO KaK C MATEMATMYECKAM aQHAIM30M, TaK M C
PELICHUEM YPABHEHMIA W HEPaBEHCTB. [Ipu 3TOM OO0NIbLIIOC BHUMAHUE YAETICTCS
(OpMUPOBAHUIO YMEHUS BEIpAXKaTh (POPMYJIAMUA 3aBUCUMOCTH MEXKITY Pa3TMUYHBIMU
BEIIMYMHAMM, WCCIICA0BATh TMONYYEHHbIC (YHKIHMK, CTPOUTh WX Tpaduky.
Marepuan 3Toi COAEPKATENBHON TUHIK HALIEJICH HA PA3BUTUE YMEHWI U HABBIKOB,
MO3BOJIAFOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIMUYMHAMM B PA3IMYHON (OpME:
AHAIMTUYECKON, Trpaduueckod H CIIOBeCHOW. Ero wm3ydyeHme cnocoOCTBYET
PA3BUTHIO QJITOPUTMUYECKOTO MBIIIEHUS, CIHOCOOHOCTH K OOOOWIEHUI0 U
KOHKPETHU3ALMH, UCIIOJIb30BAHUIO AHAJIOTHIA.

ConepxarenpHas nuHHMs «Hauama MaremaTtmyeckoro aHaau3a» NO3BOJISET
CYLIECTBEHHO PACHIMPUTH KPYT KaK MATEMaTUYECKUX, TaK W MPUKIAJHBIX 3a4a4,
JOCTYMHBIX 00YYArOIIKUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh UCCIIEI0BATh U
CTpOUTh rpaduKn PyHKIKNA, ONPEAETIATH UX HAMOOJIBIINE U HANMEHBILINE 3HAUYCHUS,
BBIUMCIATE Mom@aan QUryp u oObEMBI TEN, HAXOAWUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas coAep)KarenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
NOCTPOCHUST MAaTEMATHYECKUX MOJENCH peanbHBIX CUTyalUWd, HaXOXKICHUS
HAWIYYIIEro PEICHUs B MPUKIAIHBIX, B TOM YHCIE COLUATBHO-IKOHOMUYECKHUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTW4YeCKOr0 aHajau3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMATTBHO-TTOTUYECKOTO M KPEATHBHOTO MBILIICHHUS,
(OpPMUPOBAHUIO YMEHUI PACITO3HABATH MPOSIBICHHS 3aKOHOB MAaTEMATHKH B HAYKE,
TEXHUKE M HCKyccTBe. OOydaromuecs Y3HAOT O BBIJAOIIMXCS PE3yJIbTarax,
NOJTYYEHHBIX B XOJI€ PA3BUTUSI MATEMATHKKN KaK HAYKH, A UX aBTOPAX.

CopepxarenpHO-MeTOANYECKas JIMHUS «MHOXECTBA M JIOTUKa» B OCHOBHOM
NOCBSIICHA  JJIEMEHTAM  TEOPUM  MHOXECTB.  [€OPETMKO-MHOKECTBEHHBIC
NPECTABICHAS] TPOHU3BIBAOT BECH KYPC LIKOJBHON MAaTeMaTHUKW W TPEIararT
HanboJiee YHUBEPCATIBHBINA SA3bIK, OOBEAMHSIOIINANA BCE PA3Aciibl MATEMATUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT PA3HbIC MATEMATUUYECKUE AWCLMIIAHBI B €IUHOE



renoe. I1osToMy BaKHO Aarh BO3MOYKHOCTH LIKOJBHUKY MOHUMATh TEOPETHKO-
MHOXKECTBEHHBIN A3BIK COBPEMEHHOW MaTEMAaTUKW M MCIOJIB30BATh €ro JUls
BBIPOKECHUS CBOMX MBICIIEH.

B kypce «AnreOpa W Hayajla MaTeMaTHYECKOrO AHAINA3a» MPUCYTCTBYIOT
TAK)KE OCHOBBI MAaTe€MaTHYECKOTO  MOICIUPOBAHUSA, KOTOpBIE IMPU3BAHBI
c(OpMUPOBATH HABBIKK MOCTPOCHUS MOJEIICH PEAIBHBIX CUTYALWA, UCCIETOBAHUS
ATHX MOJENEH C TOMOIIBIO anmapara aiareOpel 1 MaTeMaTH4YeCKOrO aHaln3a |
WHTEPIPETALUHN [TOYYECHHBIX PE3YJIbTATOB. Takue 3a1aHus BIJIETEHBl B KAXKIBIN U3
pa3aesoB IPOrpaMMBel, IIOCKOIBKY BECH MaTEpUal Kypca MUPOKO UCIIOIB3YETCA IS
pelieHus NPUKIAAHBIX 3a7a4d. [Ipy permeHur peanbHBIX MPaKTUYECKUX 3aaay
ydanecs: pa3BHBAKOT HAOMIOAATEIBHOCTh, YMEHUE HAXOAWUTHh 3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCMONB30BaTh AHAIOTHIO, 0000MATE W KOHKPETH3UPOBATH
npobsiemy. JleaTenbHOCTh MO (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHKIAIHBIX
3a/1a4 OpraHu3yeTcsi B IMPOLECCEe M3YUYCHUs BCEX TEM Kypca «Anredpa W Hadaia
MAaTEMaTUYECKOrO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM maHe Ha M3y4eHUE Kypca aJireOpbl U Haual MaTEMAaTUYECKOTO aHAJIA3a
Ha 0a30BOM YpOBHE OTBOAMTCA 2 yaca B Henento B 10 knacce u 3 yaca B HEACIIO B
11 knacce, Bcero 3a jaBa rojaa o0yuenus — 170 dacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

Yucaa v BBIYUCTCHUS

PanmonanbHbie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE IPOOHM, MPOLICHTHI,
OCCKOHEUYHBIE  MEPUOAUMYECKUE  ApoOHM.  APUPMETHYECCKHE  ONEpalMd  C
PALMOHAIIBHBIMU YHACTAMU, TPeOOpa30BaHUs YMCIIOBBIX BBIPAKEHU. [IpuMeHenune
ApoOeil U MPOLEHTOB [UIsl PEIIEHUS MPUKIIAIHBIX 3a/1a4 U3 Pa3IU4HbIX OTpaciei
3HAHWH U peaIbHON 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  3amucu
JNEUCTBUTENBLHOTO 4YWcha. Mcnonp3oBaHue MOAXOAAEd  (OpMbI  3amuch
JNEHCTBUTENBHBIX YWCEN JUIS PELICHUS TPAKTHYECKUX 3a1a4 W MPEACTABICHUS
JAHHBIX.

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

CHHYyC, KOCHHYC M TaHT€HC YMCIOBOTO apryMmeHTa. APKCHUHYC, aPKKOCHHYC,
APKTAHT€HC YMCIIOBOTO ApryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxxaecTBa U TOKIAECTBEHHBIE MPEOOPA30BAHUSL.

[TpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPBKCHUM. OCHOBHBIC
TPUTOHOMETPAYECKUE (HPOPMYIIBIL.

YpaBHeHUE, KOPEHb YpaBHEHMs. HEPaBEHCTBO, pelIEHUE HEPABEHCTBA. MeTox
MHTEPBAJIOB.

Pemenue uenbix 1 ApoOHO-pallMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pewienne nppauroHanbHeIX YPABHEHUI U HEPABEHCTB.

PewieHne TpUrOHOMETPAYECKUX YPABHEHUH.

[IppuMeHEHrE yPABHEHUI U HEPABEHCTB K PELICHUIO MATEMATHUYECKUX 3a1a4 U
3a/1a4 U3 Pa3TUYHbIX 00JIaCTEH HAYKW W PEATBHOM JKU3HH.

DOyHKIHH U rpaduKkH

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

OOnacTe onpeneneHnss U MHOXKECTBO 3HAaueHUil QyHkumu. Hynm QyHkumm.
[TpoMeKyTKM 3HAKOMOCTOSIHCTBA. YETHBIE M HEYETHBIE (PYHKLIUN.

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



TPUTOHOMETPUYECKAs OKPY>KHOCTh, ONPENCICHUE TPUTOHOMETPUUYECKHUX
(P)YHKIIMI YUCIIOBOTO apryMEHTA.

Havana mareMaTH4eCcKOro aHAJIHu3a

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

ApudpmeTHUEcKas U TEOMETPUYECKAs Mporpeccur. beckoneyHo yOriBaromias
reomeTpradeckas nporpeccus. Cymma OECKOHEYHO YOBIBAKOLIEH FEOMETPUUECKOMN
nporpeccur. DopMysia CIIOXKHBIX MPOLEHTOB. MCMONB30BaHUE NPOTPECCUM IS
PELICHHs PEANTBHBIX 3a/1a4 MPUKJIAJHOIO XapaKTepa.

MHoxecTBa U JIOTHKA

MHOKECTBO, ONEpauu HaJ MHOXecTBamu. Jluarpammel Ditiepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBCHHOIO anmapara Uit ONMUCAHHS PEabHBIX
MPOLIECCOB U SIBJICHUMN, TPU PEHICHUU 3a]1a4 U3 APYTUX YY€OHBIX MPEAMETOB.

Onpenenenue, Teopema, CICICTBHAE, J0KA3aTENbCTBO.

11 KVIACC

Yucsia 1 BIYHCICHHS

HarypaneHbie v 1iensie ynciia. [[pu3Haku J1eTMMOCTH LENBbIX YUCEL.

Crenenp ¢ pauMOHAIbHBIM NIOKa3areneM. CBOWCTBA CTENECHH.

Jlorapudm uncna. JlecATHUHBIE U HATYPATbHBIC JIOrapu(MBI.

YpaBHeHHS U HEPABEHCTBA

[TpeoOpa3oBanre BEIPAKEHWH, COACPKAIMX JIOTAPA(PMBI.

[IpeoOpa3oBaHre BBIPAKCHUN, COACPXAIIMX CTENEHW C PANUOHATBHBIM
NIOKA3aTENEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHbIC YPABHEHUS M HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABECHCTBA.

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

CHcTeMBl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUH U HEPABEHCTB.

[IppuMeHEHNE YPABHEHHI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATHYECKUX
3a/1a4 ¥ 3a/1a4 U3 PA3TUYHbIX 00J1aCTe HAyKW U pealbHON KU3HM.

DyHKIHMH ¥ rpaduKH

Oyukuus. [lepuonnyeckue GpyHkuuu. [ TpomMexyTKH MOHOTOHHOCTH (PYHKLIWH.
MakcumMymMbl 1 MUHUMYMBI (QyHKImuA. HawmOomnbniee W HauMeEHbIIEE 3HAYCHHE
(YHKLIIMM HA TPOMEKYTKE.

TpuronomeTpuueckue QyHKIUHN, UX CBOHCTBA U rpaduKy.

[TokazarenpHas v norapugmuyueckas QyHKINU, UX CBOMCTBA U rpaduKH.



Hcnonw3zoBanue rpadukoB GyHKIUNA AJ1s1 PEHICHUS YPABHEHUN W JIMHEHHBIX
CHCTEM.

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

Havana MaTeMaTH4ecKoro aHajamnsa

HenpepoiBHbie pyHKIMU. METOT MHTEPBAIOB ISl PELICHHAS 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 (PYHKIUU Ha
OTPE3KE.

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

[TepBooOpaznas. Tabnuna nepBooOpPa3HBIX.

WHTerpan, ero reoMeTpuyeckud W (PU3MYECKWid CMmbIca. BelumcieHue
uHTerpaia no popmyne 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 OCBOCHHMS MNPOrpaMMbl  y4eOHOTO MpeaMeETa
«MaremaThka» XapakTePUu3yrTC:

I'paxmanckoe BOCIIUTAHKE!

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyHAIOIErOCs KaK aKTUBHOTO
U OTBETCTBCHHOIO 4J€HA POCCHWCKOro OOIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBJICHUH,
OpoUEAYypP TPaKIAHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl M TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUU C HX
(OYHKIMSIMU U HA3HAYCHUEM.,

[TarproTryecKkoe BOCIIUTAHKE:

c(hOPMHUPOBAHHOCTHIO POCCHICKON rpakIaHCKOM UICHTUYHOCTH, YBAKEHUS K
MPOLIJIOMY Y HACTOALIEMY POCCUMCKOM MAaTEMATUKHU, IEHHOCTHBIM OTHOLLICHUEM K
JOCTHKEHUAM POCCUHMCKAX MATEMATUKOB U POCCUICKOA MATEMATHUECKOMN LIKOJIBI,
K HKCIMOJBb30BAHUIO ATUX JOCTHXKEHWUH B JAPYrMX HayKaxX, TEXHOJOTUSX, cdepax
SKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEH 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
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, pPACCYKACHUI, BOCIPUUMYNBOCTHIO
K MaTeMaTUYE€CKUM aClEKTaM Pa3JIMYHBbIX BUAOB UCKYCCTBA.

DU3NYECKOE BOCITUTAHUE!

C()OPMUPOBAHHOCTHIO YMEHHS MPUMEHSATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 3I0pOBOTO U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOTO OTHOICHUS
K CBOEMY 370POBBIO (3I0POBOE MHUTAHKME, COANIAHCUPOBAHHBIN PEKUM 3aHATHNA U
OTJIbIXa, PEryJIsipHas PU3NUECKAS AKTUBHOCTH ), (PU3MUECKOTO COBEPIICHCTBOBAHMS,
MIPY 3aHATUAX CIIOPTUBHO-0310POBUTEIILHOM IEITEIBHOCTBIO.

TpynoBoe BOCIIUTAHUE!



TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
pa3nmuuHbIM  cepaM  TPO(EeCCHOHATBHOM  ACATENBHOCTH, CBA3aHHBIM €
MaTEeMaTUKOW M €€ TPWIOKCHUSIMHM, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymed mnpodeccu W peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBKO K  MAaTE€MaTH4YECKOMY  OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKM3HU, TOTOBHOCTHIO K AKTUBHOMY
y4acCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTeMaTHIeCKOM HAPaBICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTHYECKONW KYJBTYphl, TOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMATbHOM
Cpelbl, OCO3HAaHMEM TJIO0AJbHOTO  XapakTepa AKOJOTHYECKMX  MPOOJIeEM;
OpHCHTaIMEH Ha NMPUMECHEHHWE MaTeMATWUYECKWX 3HAHWM AJid PEUICHHs 3a1ad B
00nacTy OKpY>Karoleit cpebl, IITAaHUPOBAHMSI TIOCTYTIKOB U OIIEHKH MX BO3MOYKHBIX
MOCJIEACTBUINA TSl OKPY KAFOLIENA CPEIBIL.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
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 OCYIIECTBIIATH MPOCKTHYI) W MCCIICAOBATEIbCKYIO AEATEIBHOCTh
WHAWBHUIYAJIBHO W B TPYIITIE.

METAIPEJMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBI YYeOHOTO MPEAMETa
«MaremaTuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATTEHBIMA
RO3HAGAMENbHOIMU  OCTICMBUAMY,  YVHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTUCMEUSIMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA3068blX KOCHUMUBHBIX NPOYECCO8 OOVHAIOWUXCS  (0CBOEHUE
MEMOO08  NO3ZHAHUSL  OKPYJICAIOueco — Mupd;,  NPUMEHeHUue  JI02UYeCKUX,
UCCIE008AMENbCKUX Onepayull, ymeHuti pabomams ¢ ungopmayueii).

BazoBble tornueckue AeicTBAS:

e BBISBJIATh U XaPAKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKM MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXAYy NOHATHIMH, (POPMYTUPOBATH
ONpEACTICHUS] TNOHSTHNA, YCTAHABJIMBATh CYUICCTBEHHBIM  MPHU3HAK
KJIacCu(pUKaluy, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,



BOCIIPUHUMATh, (QOPMYJIMPOBaTh W  NPeoOpa3oBbIBATh  CYKICHUS:
YTBEPAUTEIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHKE,
YCIIOBHBIC;

BBISIBJISITh ~ MATEMATMUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M W
OpPOTUBOpPEUMs B (paKTax, AAHHBIX, HAONIONCHUAX W YTBEPKIACHUSIX;
npeiarate KpUTEPHA AJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEN M MPOTHUBOPEYHIA,
JeNIaTh BBIBOJABI C HKCIOJIb30BAHWEM 3aKOHOB JIOTWKH, ACTYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 110 aHAJIOTHH,
NPOBOANTH CaMOCTOSITENIBHO JOKA3aTeNIbCTBA  MATEMATHYECKUAX
YTBEPKACHHUNA (MTPSAMBIE W OT TPOTUBHOTO), BEICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTH MPUMEPbl W KOHTPOPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIC
CY>KICHHSI U BBIBOJIBI,

BbIOMpaTh Crnoco0 pemeHus y4eOHO#M 3ahauu (CpaBHUBAThb HECKOJIBKO
BapUAHTOB peEUICHUs, BHIOMpaTh HauOoJee MNOAXOMAUIMA ¢ Y4YETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBbIC MCCIEIOBATEIBLCKUE ICHCTBUS:

UCIOJb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHWS,
(opMyUpPOBaTh BONPOCHI, (PUKCUPYIOUIME NPOTHBOPEYHE, MPOOIEMY,
yCTaHABIMBATL  MCKOMOE€ M  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3MILIMIO, MHEHUE,

POBOANTH CaMOCTOSITEITLHO CIUTAHUPOBAHHbIiA SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUK) OCOOEHHOCTEH MaTeMaTH4eCKOro
00bEKTa, SBIICHUS, TPOLECCA, BBISBICHUID 3aBUCUMOCTEH MEXKIY
00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOATELHO (POPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO Pe3yJibTaraM
NPOBEAEHHOTO HAOJNIFOICHUS, MCCIICAOBAHMS, OLUEHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIEHUIA;

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

Pabota ¢ unpopmanueii:

BBISIBJIATH A€(PUIUTEI MH(POPMALMK, JaHHBIX, HEOOXOAMMBIX JUUISl OTBETA HA
BOMPOC U JUIsl PELICHUS 3a/1a4H,

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

CTPYKTYPUPOBATh HHPOPMALMIO, TPEACTABIIATE €€ B PA3IMUHBIX (POpMax,
WLTIOCTPUPOBATH TPaUUECKH,

OLICHUBATh HaAEKHOCTh uH(popMau no CaMOCTOSITEJIBHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.



2)  VuugepcanvHvie  KOMMYHUKAMUGHble  Oeiicmaus,  obecneyusarom
CPOPpMUPOBAHHOCH COYUATBHBLX HABBIKOB 00YY AU UXCS.

OOwieHue:

e BOCHPHUHUMATh U (POPMYIUPOBATH CYKACHUS B COOTBETCTBUH C YCIOBHAMHU
Y LIETSIMU OOLEHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOUKY 3PCHUS
B YCTHBIX M MMCBbMEHHBIX TEKCTAX, AaBaTh MOSACHEHUS MO XOAy PELICHUS
321241, KOMMEHTUPOBATh NOJYUYEHHBINA PE3yJIbTAaT;

e B X0JI€ 00CY>KIEHUS 3a1aBaTh BOMPOCH! MO CYLIECTBY 00CYKIAEMOM TEMBI,
npoOJIEMBI, pEIACMON 3a1a4M, BBICKA3bIBATh WJICH, HALICICHHBIC HA TIOMCK
PELICHUS; COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSMHM JIPYyTHX
YYaCTHUKOB AMAJIOra, OOHAPYKMBaTh Pa3M4Me W CXOJCTBO MO3WLMN; B
KOPPEKTHOH (opme GOpMYyTUPOBATH PA3HOIIACHS, CBOM BO3PAKEHUS,

e TMPEACTABIATH  PE3yJbTAThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
WCCJICIOBAHMSI, POCKTA;, CAMOCTOSTENLHO BEIOUPATH POPMAT BBICTYTICHUS
C YYETOM 3a]a4 MPE3CHTALMHA U OCOOCHHOCTEH ay AMTOPHH.

CoTpyIHUYECTBO:

e TOHHMMATh U UCMOJIL30BATh MPEUMYIIECTBA KOMAHIHOM U MHINBHU Ty ATbHOM
paboThl MPH PELICHUM Y4YEOHBIX 33]a4, MPUHUMATH LEIb COBMECTHOH
JEATEIbHOCTH, TUIAHMPOBATh  OPraHM3alMI0  COBMECTHOM  palboThl,
pacnpeaensaTe BUAbL pabOT, JOroBapUBaThCS, OOCYXOaTh MPOLECC W
pe3ysibTar padoThl; 00001aTh MHCHHSI HECKOJIBKUX JTFOJIEH;

e YYaCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKIEHUS, 0OMEH MHEHHIA,
«MO3rOBBIE IITYPMB» W WHBIC), BBINOJHITH CBOK 4YacTh pabOTBl W
KOOPAMHHUPOBATH CBOM JICHCTBHS C IPYTUMH YJIEHAMU KOMAHIbl; OLICHUBATh
KaueCTBO CBOEro BKIaga B OOUHMIA MPOAYKT TO  KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUSI.

3) Vuueepcanvuvie pecynamuensie oeiicmaus, obecneyusaiom hopmuposanue

CMBICIIOBBIX YCIMAHOBOK U JICUSHEHHBIX HAGLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJIATH IJIaH, AJITOPUTM PEIIEHUS 3a1a4M, BBIOUPATH CIIOCOO PELICHUS C
YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUN ¢ YYETOM HOBOM MH(pOpMALUK.

CaMOKOHTpOJIb:

e BJAJACTh HABBIKAMM TO3HABATEIIBHOH pEeQIEKCMM KAaK OCO3HAHWS
COBEpIIACMBIX ACHCTBHIA W MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB,;
BJIAQJIETh CITOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLECCA U Pe3ybTara
PELIEHUS] MAaTEMATUYECKOM 3a1a4H;



e MPECABUACTH TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTh ITPH PELHICHUM 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JCATCIBHOCTH Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHHBAaThb COOTBETCTBUE PE3yJbTaTa LEIA W YCIOBHIM, OOBICHSITH
MPUYUHBI TOCTHKCHHUS WM HEAOCTIXKCHHS PE3YJIbTATOB ACATEIBLHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3VYJIBTATDBI

OcBoeHnne yueOHOro Kypca «Anredpa U Hayajla MaTEMaTHUECKOTO aHAIU3a»
Ha YPOBHE CpeaHero oOmero oOpa3oBaHUsl JOJBKHO OO€CIEeUMBATh JAOCTUKEHUE
CIICIYIOIIUX MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTATOB:

10 KVIACC

Yucsia 1 BIYHCICHHS

OnepupoBarb TMOHATASAMM. PALMOHATIBHOE W JACHCTBUTEINBHOE YHMCIIO,
OOBIKHOBEHHAS W ACCATAYHAS APOOB, MPOLICHTHI.

BeimonHaTe  apugMeTHUECKME — OMEpauMd € PAUMOHAJIBHBIMA U
JNENCTBUTEIBHBIMU YUCITAMMU.

BrInonHATe MprOAMKEHHBIE BBIYMCIICHUS, UCIIONB3YS MPaBUila OKPYTJICHMUS,
JenaTh NPUKUIKY U OLIEHKY Pe3yJIbTaTa BEIYUCICHUI.

OnepupoBarb MOHATUSAMHU: CTENEHb C LEJIBIM TOKA3aTeneM; CTaHAapTHAs
(¢opma 3amucu  OCHCTBUTEIIBHOTO YHCIA, KOPECHb HATYPAIbHOH CTEHEHM,
MCIOJIb30BaTh MOAXOAAINY 0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEIT ISl PEIUICHUS
MPAKTUYECKUX 3a/1a4 ¥ NIPEACTABIICHNAS TaHHBIX.

OnepupoBarb MOHATUSAMH: CHHYC, KOCUHYC M TaHT€HC MPOM3BOJIBHOTO YIUIA,
MCIOJIb30BaTh 3aMUCh TPOU3BOJIBHOTO YITa 4epe3 00paTHBIE TPUTOHOMETPUYECKUE
(yHKIIM.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarb NOHATHSAMH. TOXIACCTBO, YPABHEHHME, HEPABEHCTBO, LEJIOE,
panuoHaNbHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHYECKOE
VPaBHEHHUE,

BreimonHsATe npeoOpa3oBaHusl TPUTOHOMETPHYECKUX BBIPAKEHUH W pemiarh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BeimonHATe npeoOpa3oBaHusl LENBbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIPOKEHUN U peliaTh OCHOBHBIE THIIBI LIEJIBIX, PALMOHAIIBHBIX U UPPALIMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IpuMeHATh YpaBHEHUS U HEPABEHCTBA Il PELICHUS MATEMATUYECKUX 3a1a4
W 3a71a4 U3 Pa3IMYHBIX 001ACTEH HAYKH U PEATbHOM YKU3HU.



MonenupoBaTb pealbHBIC CUTYalMd Ha S3bIKE aIreOpbl, COCTABIATH
BBIDOKEHUS, YPABHEHUWS, HEPABEHCTBA MO YCJIOBHKO 33Jaud, WCCIEN0BATh
NOCTPOCHHBIE MOJEIIM C UCITOJIb30BAHUEM arnapara ajreopel.

DyHKUHMH ¥ rpaduKkH

OnepupoBarh MOHATHAMM: (PYHKLHMS, CIOCOOBI 3amaHust QYyHKIUHU, 0OJaCTh
ONPEACTICHUST M MHOXKECTBO 3HAaYeHW (PyHKumM, Tpaduk (QPyHKUHW, B3aWMHO
oOparHble PYHKIIHH.

OnepupoBaTh NOHIATHIMH: YETHOCTh M HEUYETHOCTD (DYHKIIMH, HYJIH (DYHKLIAH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBare rpaduku QyHKIMNA 1)1 PEIIEHUS] YPABHEHUH.

CrtpouTs U unTaTh rpaQuku TMHEHHON (PyHKIMMW, KBAAPATUUYHON (PyHKUMH,
CTEMECHHON (PYHKIMH C LEJTBIM MOKA3ATEIIEM.

HUcnonw3zoBare rpaguku (QyHKIUMA Ui UCCIAEAOBAHMS TPOLECCOB U
3aBUCUMOCTEN MPH PEIIECHUM 33]a4 U3 JPYrHMX YUYEOHBIX MPEAMETOB M PEalbHOM
YKU3HU, BBIpAXaTh POPMYJIaMH 3aBUCUMOCTH MEXKIY BEIMYNHAMM.

Havana maremaTnyeckoro aHnajamusa

OnepupoBarh MNOHSTHSAMH: TOCIEAOBATEIBHOCTh, APUPMETHUECKAS U
reOMETPAYECKAS TPOrPECCUU.

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

3ajaBarh MOCIEA0BATEIBHOCTH PA3IMYHBIMU CITOCOOAMH.

Hcnonb30Bare CBOMCTBA MOCIIEIOBATEILHOCTEH W IPOTPECCUI ISl PELICHHUS
PEANBHBIX 3a7a4 TPUKIIATHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBarh MOHATHIMH: MHOKECTBO, ONEPALIMK HAJl MHOYKECTBAMH.

Hcnonmb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Uit OMMCAHUS PEATBHBIX
IPOLECCOB U SIBJICHUH, MPU PELICHUM 33]a4 U3 IPYTHX YUYECOHBIX MPEAMETOB.

OnepupoBarb  NOHATHSIMH: ONpEeACICHUE,  TeOpeMa,  CIEICTBUE,
JOKa3aTeNNbCTRO.

11 KVIACC

Yucaa v BBIYUCTCHUS

OnepupoBarb MOHATUAMH. HATYPAIBHOE, LEIOE YHMCI0, HCHOJIb30BaTh
MPU3HAKKA JETMMOCTH LEJBIX YUCEN, PA3IOKEHUE YUCIIa HA MPOCThIE MHOXKUATEN
JUIS PELICHUS 3a1a4.

OnepupoBarhb MOHATUEM: CTENEHD C PALMOHAIBHBIM TTOKA3aTEIIEM.

OnepupoBarh NOHATHAMH: JIOTapu(M 4YHCIA, ACCITHYHBIE WM HATypalbHBIC
Jorapu(msl.

YpaBHeHHS U HEPABEHCTBA



[IpuMeHsAT  CBOMCTBA CTENEHW Uil  NPEoOpa3OBaHUs — BBIPAKECHHIA,
ONIEPUPOBATE IOHATHSMH. IIOKA3aTEIIbHOES YPAaBHECHUE W HEPABEHCTBO, peEIIaTh
OCHOBHBIE THIIBI ITOKA3aTEIBbHBIX YPABHEHUI 1 HEPABEHCTB.

BemonHaTe  npeoOpa3oBaHusl BBIPAKCHHN, COACP)KAMIMX JIOTAapU(MBI,
ONEPUPOBATH MOHITHSAMHA: JTOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO, PEIIATh
OCHOBHBIC TUIIBI JTIOTApU(PMHAYECKUX YPABHEHHIA U HEPABEHCTB.

HaxomuTh perenus npocTeiiinX TPUTrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarb NMOHATHSAMHU. CHCTEMA JIMHEWHBIX YPABHEHUN M €€ PEILCHHUE,
WCIIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JUTA PEIICHUS MPAKTUYECKUX 3a1a4.

HaxomuTh pelieHnst MpOCTENIIMX CUCTEM W COBOKYITHOCTEW parMOHaIbHbIX
YPaBHEHU U HEPABEHCTB.

MonenupoBaTb pealbHBIC CUTYalMd Ha S3bIKE aIreOphl, COCTABIIATH
BBIDOKCHUSA, VYPAaBHEHMS, HEPABECHCTBA W CHUCTEMBI [0 YCJIOBHIO 3a1a4d,
UCCIIEIOBATh MOCTPOCHHBIE MOJIENIH C UCTIOJIB30BAHUEM arapara ajareOpsl.

DyHKIHH U rpaduKkH

OnepupoBarb NOHATHIAMH:  NEPHOAMYECKAS  (PYHKIMS, TMPOMEXKYTKH
MOHOTOHHOCTH (PYHKIMHM, TOYKH JKCTpeMyMmMa (yHKIMH, HauOoJblIee U
HAUMEHbIIEE 3HAYCHUS (YHKIUM HA MPOMEKYTKE, HWCHOJb30BaTh WX s
UCCIICIOBaHMs (PYHKLIMHU, 3aJaHHOH TpaduKoM.

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

H3o0paxkaTe HA KOOPAMHATHON TIOCKOCTH IPa(MKK TMHEHHBIX YPABHEHUN U
WCIIOJIB30BATh UX JUIS PELICHUS CUCTEMBI JIMHEMHBIX YPABHECHUI.

HUcnonw3zoBare rpapuku (QyHKOUHA ISl UCCIICAOBAaHUS MPOIECCOB U
3aBUCUMOCTEN U3 IPYTrUX yUCOHBIX TUCLHUILINH.

Hauana MaTeMaTH4ecKoro aHajamnsa

OnepupoBarh MOHATUSMH. HENPEPBIBHAS (YHKIUS, MPOU3BOIHAS (DYHKIWY,
UCIOJIb30BaTh FEOMETPHUECKAN U (PU3MUECKHIA CMBICIT POU3BOAHOMN AJIsl PEILICHUS
3a7a4.

HaxoauTe Npou3BOHBIE AIEMEHTAPHBIX (DYHKIIN, BBIYUCIIATH TPOU3BOIHBIC
CYMMBI, POU3BEACHHS, YACTHOTO (YHKIIHIA.

Hcnonb30BarTh MPOU3BOAHYIO AJIs UCCIIEA0BAHUS ()YHKIIMM HA MOHOTOHHOCTB
Y SKCTPEMYMBI, MTPUMEHSTH PE3YJIbTAThl UCCIIEAOBAHUS K MMOCTPOEHUIO TPa(UKOB.

Hcnonb3oBare NPOM3BOAHYIO Ul HAXOXKACHWS HAWIYYLIErO PEIICHHUS B
MIPUKJIAAHBIX, B TOM YHCJIE COLUATIBHO-DKOHOMUYECKHX, 3a1a49ax.

OnepupoBarh MOHATHSMHU. MNEPBOOOpa3HAass M HMHTErpaj; MOHUMATH
reOMETPAYECKUN U PU3NUYECKUH CMBICIT HHTErpasa.



HaxoauTh nepBooOpa3HbIe AIeMEHTAPHBIX (DYHKITU, BBIYMCIIATH MHTErPaj 1O
dbopmyne Herorona—JlelOnuna.

Pemate mpukiagHbie 3a7auM, B TOM YHCIIE COIMAIBHO-DPKOHOMUYECKOTO M
($U3NUECKOro XapakTepa, CpeACcTBaMU MaTEMaTUUECKOTO aHaTn3a.



TEMATUYECKOE NNTAHNPOBAHWNE
10 KJTACC

Ne HavmeHoBaHMe pasfenos U Tem
n/n nporpamMmmebl

MHO>ecTBa paLyoHanbHbIX U
1 [AeNCTBUTENbHbIX Yncen. PaunoHanbHble
ypaBHeHUs N HepaBeHCTBaA
@yHKUUM 1 rpadukn. CTeneHb C LenbiM
nokasaTesiem
ApUBMETUYECKUIA KOPEHb N-0M CTeneHMu.
WppaynoHanbHble ypaBHEHNUA U HEPABEHCTBA
®dopmynbl
4 TPUTOHOMETPUN. TPUTOHOMETPUYECKME
ypaBHEHUA

) [MocnepoBaTeNlbHOCTU N Nporpeccuun

MoBTopeHue, 0606LeHME, CUCTEMATU3ALMA
3HaHW

OBWEE KOJTMYECTBO YACOB 10O NPOrPAMME

KonnyectBo yacoB

Bcero

14

18

22

KOHTpO/bHbIE
paboThbl

MNpakTnyeckne
paboThbl

ONeKTPOHHbIe

(undpoBble)
obpasoBaTefibHble

pecypchbl

https://skvsmart.ru/
https://e2e.sdam2ia.ru/

https://skysmart.ru/
https://e2e.sdam2ia.ru/

https://skvsmart.ru/
https://e2e.sdam2ia.ru/

https://skvsmart.ru/
https://e2e.sdam2ia.ru/

https://skvsmart.ru/
https://e2e.sdam2ia.ru/

https://skvsmart.ru/
https://e2e.sdam2ia.ru/


https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://skysmart.ru/
https://ege.sdamgia.ru/

11 KJTACC

No
n/n

HavmMeHoBaHMe pasfenioB U Tem
nporpamMmmbl

CTteneHb C pauuoHanbHbIM NOKa3aTenem.
MokaszaTenbHasa PyHKUKMA. MNMokasaTenbHble
ypaBHeHUs 1 HepaBeHCTBaA

Norapugpmunyeckas QyHKLMUS.
Jlorapumunyeckne ypaBHeHns u

HepaBeHCTBa

TpuroHomeTpuuyeckme GyHKLUN U NX
rpagukn. TpUroHOMETPUYECKME
HepaBeHCTBa

MpounssogHasn. NMpumeHeHNe NPON3BOLHOM

WHTerpan u ero npumeHeHus

CucTeMbl ypaBHEHWI

KonunyecTtBo yacoB

Bcero

12

12

24

12

KOHTpO/bHbIE
paboThbl

MpakTuyeckue
paboThbl

ONeKTPOHHbIe

(umdpoBble)
obpasoBaTefibHble

pecypcbl

https://skvsmart.ru/
https://e2e.sdam2ia.ru/
https://resh.edu.ru/subiect/51/
resh.edu.ru
https://skvsmart.ru/
https://e2e.sdam2ia.ru/
https://resh.edu.ru/subiect/51/
resh.edu.ru

https://skvsmart.ru/
https://e2e.sdam?2ia.ru/
https://resh.edu.ru/subject/51/
resh.edu.ru
https://skvsmart.ru/
https://e2e.sdam2ia.ru/
https://resh.edu.ru/subiect/51/
resh.edu.ru
https://skvsmart.ru/
https://e2e.sdam2ia.ru/
https://resh.edu.ru/subiect/51/
resh.edu.ru
https://skvsmart.ru/

https://e2e.sdam?2ia.ru/
https://resh.edu.ru/subject/51/

resh.edu.ru


https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

HaTypanbHble 1 Uenbie Yncna

MoBTOpeHue, 0606 eHMe, cUCTEMATU3ALUSA
3HaHWM

OBWEE KOJTMYECTBO YACOB 10
MPOrPAMME

18

102

https://skvsmart.ru/
https://e2e.sdam?2ia.ru/
https://resh.edu.ru/subject/51/
resh.edu.ru
https://skvsmart.ru/

https://e2e.sdam?2ia.ru/
https://resh.edu.ru/subiect/51/

resh.edu.ru


https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/

