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HHOACHUTEJBbHAA 3AIINCKA

Jannas paboyast mporpaMMa y4yeOHOTO mpeaMeTa «Ajiredpa U Havalla MaTeMaTHYECKOTO
ananuza» it 10 kitacca pa3paboTaHa B COOTBETCTBHH C:
1. ®epepasbHBIM TOCYAAPCTBEHHBIM 00pA30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO OOIIETO
obpasoBanus / nmpukaz MuHucrepcTBa npocsenieHus Poccuiickoit ®@eneparuu ot 31 mas 2021
roga Ne 287 «O0 yrBepxacann (GeneparibHOT0 TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 00pa30BaHUsY;
2. ®enepanbHON paboueil MporpaMMoil OCHOBHOTO 00Imero o0pasoBaHus. «Ajnredpa U Haudaia
MateMarnuyeckoro ananuza» (s 10 kinaccoB oOpa3oBaTebHbIX Opranu3aiuii) — Mockga, 2023;
3. AnreOpa u Hauana mMateMaTuueckoro aHanusa. 10 xmacc: 6a30BbIi U yriyOIeHHBIH YPOBHU:
yuebnuk / C. M. Hukonsckuii, M. K. IToranos, H. H. Pemernukos, A. B. IlleBkun. -10-¢ u3n.,
crep.-Mocksa: [Ipocsemenue, 2022.-431, [1] c,: wi.-(MI'Y-mikoe).
4. OcHOBHOM 00pa3zoBaTeNbHON MpOrpaMMol OCHOBHOTO obOmiero obpazoBanus (10 kmaccher)
MBOY «PomHHUKOBCKas IIKOJIa-THMHA3HI;
5. [Tonoxenuem o padoueii mporpamme (GI'OC-2021).
Cpoxk peanuzanuu nporpammbl — 2023-2024 yueGHbIii TO/1.

PaGouast mporpamma ydeOHOTo Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO aHAIMU3a»
0azoBoro ypoBHs s oOyuarommxcs 10 kimaccoB paspaboraHa Ha ocHoBe DenepaibHOTrO
rOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTAaHIApTa CPemHEro oOmero odpa3zoBaHHsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBSIBIAEMBIX K MaTeMAaTHYeCKOMY O0Opa3oBaHHUIO, U
TPAIUIM POCCHIICKOTO 00pa3zoBaHus. Peannsanusi mporpaMMbl  00ECIICUMBACT OBJIAJICHHUE
KITFOYEBBIMU KOMIIETCHIIMSMHU, COCTABISIONIMMU OCHOBY JUISI CAMOPAa3BUTHS W HEMPEPHIBHOTO
00pa3oBaHMs, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHUS
JTUYHOCTH 00YYAIOIIUXCSI.

HNEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajna MaTeMaTU4eCKOrO aHaIM3a» SIBJIAETCS OJHUM M3 Hauboiee
3HaYMMbIX B MpPOrpaMMe CTaplieil IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOecreyrBaeT
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4eHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIUIEHUE Y4YalllUXCsi Ha YpPOBHE,
HEO0OXOUMOM JUIsl OCBOEHMSI KypCOB MH(OPMATUKH, 0OIIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax maHHOTO Kypca yyaluecs OBJIaJIeBal0T YHUBEPCAIbHBIM I3bIKOM COBPEMEHHOM HAYKH,
KOTOpas (hOpMyJIHPYET CBOU JOCTHXKEHHSI B MaTeMaTHUeCKOH (opme.

Kypc anre6psl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJIaJbIBA€T OCHOBY JUISl YCIIEHIIHOTO
OBJIAJICHUS] 3aKOHaMHM (U3UKH, XUMHH, OWOJIOTMM, TOHMMAHUS OCHOBHBIX TEHACHUIUN
HSKOHOMHKH U OOIIECTBEHHOM JKU3HU, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
Y KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MCIIOJIB30BaTh X B IMOBCEJHEBHOW JKU3HU. B TOXKE
BpeMsl OBJIaJIeHHE aOCTPaKTHBIMHM U JIOTMYECKHU CTPOTMMH MaTeMAaTHUYECKMMM KOHCTPYKLHUSMU
pa3BUBAae€T yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb YTBEPIKICHUS,
UCIMOJIb30BaTh 00O0O0IIEHNEe M KOHKPETH3aluio, aOCTparupoBaHHE M aHAJIOTUIO, (OPMHPYET
KpEeaTUBHOE M KPUTHUYECKOE MBIIUICHHE. B Xo1e n3ydenus anreOpel ¥ Hayajal MaTeMaTU4ECKOro
aHaJM3a B CTapIIed LIKOJIe y4alluecs IMOJIy4aloT HOBBIM ONBIT pelleHus] MPUKJIATHBIX 3ajad,
CaMOCTOSITEJIbHOTO ~ TIOCTPOECHUS ~MAaTeMaTHYeCKMX MOJAEJIEeH  pealbHbIX CHUTyaluil u
UHTEPIIPETALIUM  [IOJIYYEHHBIX PEIIEHUM, 3HAKOMSATCS C IpUMEpPaMHU MaTEeMaTHYECKHUX



3aKOHOMEPHOCTEW B TPUPOJE, HAyKE M B MCKYCCTBE, C BBINAIOIIMMHUCA MAaTEeMATHYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc obmnagaer 3HaYMTENIbHBIM BOCHUTATEIBHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 y4eOHbIl MaTepuall, cocoOCTBYOLUI (HOPMUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS,
TaKk M 4Yepe3 cHenuduky ydeOHOHW [eATeNbHOCTH, TpeOyloled CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, HPOJODKUTEIbHOW KOHLIEHTpAllMM BHUMAHUS M OTBETCTBEHHOCTH 34
IIOJIyYEHHBIN pe3yibTarT.

B ocHoBe Meronuku oOyueHust anreOpe M HayajlaM MaTeMAaTHYECKOTO aHalu3a JICKUT
JeSITeIbHOCTHBIN IPUHLUI 00Y4EHUs.

Crpykrypa Kypca «Anredpa 1 Hadajga MaTEMAaTUYECKOT0 aHAJIM3a» BKIIIOUYAET CIEIYIOIINE
coJiepKaTelbHO-METOqUYecKue JHHUU: «Yucna u BbUUcHeHus», «DyHKIUM U TpaduKuy,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremarnyeckoro ananusa», «MHOXKECTBA U JIOTUKAY.
Bce OcHOBHBIE COZEPKATEIBHO-METOIUYECKUE JIMHUM H3Y4arOTCSl HAa IPOTSHKEHHM IBYX JIET
o0ydeHusl B cTaplliell IIKOJIe, €ECTECTBEHHO JONOJHASA APYT Apyra U IOCTENEHHO HaChIIAsCh
HOBBIMU TeMaMHM U pa3fenaMu. JlaHHBIM Kypc SBJISE€TCS HWHTETPAaTUBHBIM, IIOCKOJBKY
o0benuHseT B cede coiep)KaHUE HECKOJIbKMX MaTeMaTUYeCKUX AMCLUUIUIMH: anre0pa,
TPUTOHOMETPHS, MATEMaTUUECKHUI aHaIN3, TEOPHst MHOXKeCTB U Ip. 1o Mepe Toro kak y4ammuecs
OBJIICBAlOT BCE Oojiee IIMPOKUM MATEMaTHYECKUM allllapaToM, y HHUX IOCIEI0BATEIbHO
(dopMupyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTUYECKYI0 MOJEIb pealbHON
CUTyalluM, NPUMEHATh 3HAHU, MOJIyYeHHble B Kypce «AureOpa M Hayajla MaTeMaTH4eCKOIro
aHalu3a», S pEIIeHUs] CaMOCTOSITEIbHO CQOPMYJIMPOBAHHONW MaTeMaTHUECKOW 3ajauu, a
3aT€M UHTEPIPETUPOBATH MOJTYUEHHbBIN pe3yNbTar.

CopepxarenpHo-MeTOAMYECKass  JHMHUS — «Yucna WM BBIUMCIGHMS) — 3aBEpLIacT
(dopMHpOBaHHE HaBBIKOB HCIIOJIIB30BAaHUS JIEHCTBUTEIBHBIX YHMCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOM 1IKoJe. B crapmiel mkone ocoboe BHUMaHME yaensercs (GopMHUPOBAHUIO MPOYHBIX
BBIUMCIUTENbHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s MCIIOJIB30BAaHME Pa3IWYHBIX (HOPM 3amucu
JNEHCTBUTENBHOTO YHCJIa, YMEHHE palUdOHAJbHO BBINOJHATH JEHCTBUS C HHUMH, J€1aTh
OPUKHUIKY, OLIGHHWBaTh pe3ynpTaTr. OOydarouyecs TMOJy4arOT HAaBBIKM MPUOIMKEHHBIX
BBIYUCIICHUM, BBIMOJHEHHUs] JEMCTBUH C 4YHCIaMM, 3alUCAaHHBIMH B CTaHAApTHOM Qopme,
HCIIOJIb30BAaHUSI MaTEMATUUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIOBBIX BHIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEaI3yeTcss Ha MPOTSHKEHUHM BCEro OOY4YeHMs B
CTapLIel WIKOJIE, IIOCKOJIBKY B KaXIOM pasfeiie IpOorpaMMbl IPEAYCMOTPEHO pELIECHUE
COOTBETCTBYIOLIMX 3aj7au. OOyyarommuecs: OBIaeBaOT pa3IMuyHbIMU METO/IaMHU PEIIECHUS LIETbIX,
paloHaIbHBIX, UPPAIlMOHATbHBIX, TOKA3aTENbHBIX, JOTaPUPMUUECKUX U TPUTOHOMETPUUECKUX
yYpaBHEHUM, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS UCIONB3YIOTCS MPU MCCIEA0BAHUN
(GyHKUIMH C TOMOIIBIO MPOU3BOJHON, PEUICHWH NPUKIAAHBIX 3a7ad M 337a4 Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUMU. JlaHHas colepkaTeiabHas JIMHUS BKJIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
LENbIX, PalMOHAIbHBIX, HUPPALUOHAIBHBIX W TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TaKkKe
BBID@KEHUH, COAEp)KalllMX CTeNneHu U Jorapudmel. braromaps uzyueHuro anreOpanyeckoro
MaTepHala MpoOUCXOIUT JallbHEIIee pa3BUTHE alTOPUTMUUECKOr0 U aOCTPAKTHOT'O MBIIUICHUS
yyaumxcs, (OPMUPYIOTCS HAaBBIKM JAEIYKTHUBHBIX PacCyXJAEHHH, paboThl C CHMBOJIbHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHUs MPAKTHUYECKUX M €CTECTBEHHO-
HAy4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK sI3bIKa HAyKH.



CopnepxaTtenpHo-MeToAnYecKast JTUHUS «DYHKUUU U TpaUKH» TECHO MEpEeruIeTaeTcs: ¢
JPYTUMHU JIMHMSMHU Kypca, IIOCKOJIbKY B KAaKOM-TO CMBICIE 3a1a€T II0CIEN0BATEIbHOCTD
U3Y4eHUs Marepuana. V3ydeHWe CTENeHHOW, IOKa3aTelnbHOW, Jorapudmuueckoil u
TPUTOHOMETPUUYECKUX (DYHKIMM, MX CBOHCTB M TIpaMKOB, MCIIOJIb30BaHME (QYHKUUH is
peleHus 3aJad U3 APYruX y4deOHbIX MPEIMETOB M PEaJbHOM MHM3HM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJINM30M, TaK M C pEeIIeHHEeM ypaBHEHUN M HepaBeHCTB. lIpu sTom Gosbiioe
BHUMaHHE yJeNseTcsi (GOPMHPOBAHUIO YMEHHUS BBIpaXKaThb (OPMYIAMHU 3aBUCUMOCTH MEXKIY
pasIMYHBIMKM BEJIMYMHAMM, HCCIIENOBaTh IOJIY4YEHHble (YHKIUH, CTPOUTb HX TIpaduKH.
Matrepuan 53TOH coAepXkKaTeIbHOW JIMHMM HALEJICH Ha pa3BUTUE YMEHUM W HAaBBIKOB,
NO3BOJISIOMIMX ~ BBIpAXKaTh 3aBUCHMMOCTH MEXJy BEJIMYMHAMH B pazaudHoi  (opme:
AHATUTHYECKOW, rpaduueckoil U cioBecHOH. Ero wusyueHwe crnocoOCTBYeT pPa3BHUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHS, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3allUH,
MCIIOJIb30BaHUIO aHAJIOTUH.

CopnepxarenpHas JnHusa «Havaa mMaTeMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIMpUTh KPYr KaK MaTEMAaTUYECKUX, TaK U IPUKIIAJHBIX 3aja4, JOCTYIHbIX O0yJaronuMmcs, y
KOTOPBIX MOSIBIISIETCS. BO3MOXKHOCTh UCCIIEI0BaTh U CTPOUTh I'paduKu (PYHKIMHA, ONPEAEISATh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUs, BBIUUCIIATE IUIOMEAAN GUryp u o0bEMBI Tel, HAaXOAUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas conep)KaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHMSI MAaTEMAaTUYECKUX MOJCIECH pPEAIbHBIX CHUTyaluld, HaXOXIACHUS
HAaWIy4llero pelIeHMs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-KOHOMHMYECKMX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYE€CKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOIO,
(bopMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IIPOSIBJIEHUS] 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuaromiuecs y3HaIKT O
BBIJIAIOIIUXCSL pE3yJbTaTax, IOJIYyYEHHBIX B XOJI€ DPAa3BUTHS MAaTEMAaTHUKH Kak HayKu, U HX
aBTOpax.

CopnepxarenbHO-MeTOANYECKasl TUHUS «MHOXECTBa U JIOTHKa» B OCHOBHOM IOCBSIIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. TE€OpEeTUKO-MHOXKECTBEHHBIE MTPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBbHON MaTeMaTHKM U MpelaraloT Haubosiee YHUBEPCAIbHBIN A3BIK, 00bETUHSIOMINI
BCE pasJenbl MaTeMaTHUKU M €€ IPUIIOKEHHM, OHHM CBA3BIBAIOT pPAa3HbIC MAaTeMaTHYECKUE
JUCLHUIIMHBL B enuHoe Lenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHMMATh
TEOPETHUKO-MHOKECTBEHHBIA S3bIK COBPEMEHHOM MATEMATHKM M HCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa u Hauasa MaTeMaTHYECKOTO aHaIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTUYeCKOT0 MOJEIMPOBAHUS, KOTOpPHIE NMPU3BaHbI CPOPMUPOBATH HABBIKM MOCTPOEHUS
MoJieJlel peallbHbIX CUTYallUid, UCCIEJOBAHMSI 3TUX MOJENIel ¢ TOMOIIBIO anmapara aareopsl u
MaTE€MaTU4YeCKOro aHajlu3a M MHTEpIpEeTaluu IOJYYEHHBIX pe3yibTaToB. Takue 3agaHusd
BILUICTEHbI B KaXIbIH W3 pa3leloB IPOrpaMMbl, IIOCKOJIBKY BECh MaTepuall Kypca LIHPOKO
WCITOJIB3YETCS JUISl PELIeHUs] MIPUKIAIHbIX 3a1a4. [Ipy penieHun peanbHbIX NPAaKTUYECKUX 3a1a4
yuyaliecsi — pa3BUBAlOT  HaONIOAATENbHOCTh,  yYMEHHE  HAXOOUTh  3aKOHOMEpPHOCTH,
abcTparupoBaThCsi, HMCMOIb30BATh AHANOTHIO, 0000IIaTh M KOHKPETH3HPOBATH MpOOIJiEeMYy.
JlesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DEIICHUS NPUKIATHBIX 337ad OpraHus3yeTrcs B
IpolLecce U3yYeHHs BCeX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOTO aHaIH3a.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4ueOHOM MmiaHe Ha M3YYeHHE Kypca anreOphl M Haual MaTeMaTHYeCKOro aHaiM3a Ha 6a30BOM
YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce, Bcero 3a roj o0y4yeHus: — 68 gacos.
COIAEP KXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia ¥ BBIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernmueckue omepanud ¢ palHMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKIIAIHBIX 337a4 U3 Pa3IMYHBIX OTpaciiedl 3HaHUI U pealbHOM JKU3HH.

JleiicTBuTenpHble yncia. PanuoHanpHble M HMppalMOHAlbHBIE Yuciaa. ApuMeTHuyecKue
orepanuy ¢ AEUCTBUTEIbHBIMU yuciaMu. [IpubnmuxEéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzapTHas Gopma 3alucH JeHCTBUTENBHOIO YUCIA.
Hcnonp3oBanue moaxoismeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUS
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmeTnyecKkuMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC U TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OPA30BAHHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

YpaBHeHHE, KOpeHb YypaBHeHHMsA. HepaBeHCTBO, peunieHue HepaBeHCTBa. Meron
UHTEPBAJOB.

Pemenue nensix v 1poOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaNIBHBIX YpPaBHEHUN U HEPaBEHCTB.

Pelenre TpUroHOMETPUYECKUX YPABHEHUH.

IIpuMeHeHne ypaBHEHHMI M HEPABEHCTB K PELICHUI0O MATEMATHYECKUX 3a1ad U 3a1ad U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DyHKIUHN U TPaPUKH

OynK1us, criocoos! 3ananus GyHkuun. I'papux Gyaxnun. Bzanmuo oOpatHblie GyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHDBIE (PYHKITHH.

CrenenHast QyHKIMSI ¢ HaTypajdbHBIM W IENbIM moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHu.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUI
YHUCJIOBOTO APIyMEHTA.

Hayana matemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHUsl  IOCTENOBAaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.



Apudmernueckass U reoMerpuueckas —mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OSCKOHEUHO YOBIBAIONICH T€OMETPUYECKON MPOTPECCHU.
dopmyiia CIO0XKHBIX NPOLIEHTOB. Kcnonb3oBaHue MpOrpeccuy ISl PElIEHUs PealbHbIX 3aaad
MPUKJIIAHOTO XapakTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, onepalnuu Haj MHOxkecTBamH. [{uarpammbl Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anmapara Uil ONMCAHUS PEAbHBIX MPOLECCOB U SBJICHUM, IPU
pellIeHnH 3a1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

INIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yyebHoro npeamera «MaTemaTtukay JOJDKHO oOecreduBaTh JOCTHXKEHHE Ha
YpOBHE CpeIHEero oouero o0pa3oBaHUs CHEAYIOIIMX JUYHOCTHBIX, METAllPeIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHUS MPOrpamMMbl y4eOHOro mpemmera «MartemaTuka»
XapaKTEepU3YHOTCA:

['paxxnanckoe BociuTaHue:

Cc(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TMO3MIMH OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHAa POCCHUICKOTO OOIIECTBA, MPEICTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIenyp TpakJaHCKOTro oOIiecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJECHCTBOBATh C COIMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUIMH U Ha3HAYCHHEM.

[TarpuoTnyeckoe BoCIUTaHUE:

c(OPMUPOBAHHOCTHIO POCCHIICKON TPpa)KTAHCKOW MIACHTHUYHOCTH, YBAKEHUS K MPOILIOMY
M HACTOSLIEMY POCCHUMCKOW MAaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITHUX
JTOCTHKCHHUH B APYTUX HAyKaX, TEXHOJIOTHUAX, CPepax IKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JIOCTMKEHUN HAYKM W JIESITEIBbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJla B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DCTeTUUECKOE BOCIIUTAHUE:

A3CTETUYECKUM  OTHOIICHHWEM K  MHUpPY, BKJIIOYas OCTETUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pPEIICHUH, pPACCYXKACHUH; BOCIHPUHUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUIOB UCKYCCTBA.

Pur3nyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSA TPUMEHSATh MaTeMaTHYeCKue 3HaHWUsA B HHTEpecax
3I0pOBOr0 M Oe3omacHOro obpasza KH3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JEATEIBbHOCTBIO.



TpynoBoe BOCIUTaHHE:

TOTOBHOCTBIO K TPydy, OCO3HAHUCM ILCHHOCTHU TPYI[OHIO6H$I; HHTCPECOM K pa3jIMYHbIM
chepam pohecCHOHATLHOW ACSITENLHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKEHUSMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaThdeckoMy o0Opa3oBaHUIO U
caMo00pa3oBaHUI0 HAa TPOTSDKEHWH BCEW JKU3HHM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MATEeMaTH4YE€CKON HApPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYJIbTYpbl, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00ANBHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTAalMe Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIaCTU OKpYXKalouleil cpelpl, IIaHUPOBAHUS
MOCTYIKOB M OIEHKU WX BO3MOXHBIX IMOCJIEICTBUHN AJIsl OKPYKAIOIIEH CPeIbl.

HCHHOCTI/I HAay4YHOI'O ITIO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOHN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOM HAyKH KakK cdepbl
YeJI0BEUYECKON JesITeIbHOCTH, ITAlOB €€ Pa3BUTHUSL U 3HAYMMOCTH I Pa3BUTHUS LIUBUIIH3AIUY;
OBJIAICHUEM SA3BIKOM MAaTEMaTHKH H MaTeMaTUUECKOU Ky.HI:TypOfI KakKk CpCACTBOM IIO3HAHHUA
MHpa; TOTOBHOCTBIO OCYIIECTBJISTH TPOCKTHYIO U HUCCIENIOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl y4eOHOTro mpeamera «MatemaTukar
XapakTepU3yloTCcs  OBJAJ€HHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHBIMU  OelCMEUaMu,
YHUBEPCANbHBIMU —~ KOMMYHUKAMUSHLIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — PecyNAmMUEHbIMU
oeticmeusMuU.

1) Vuusepcanvrvie nosnasamenvnsle oelicmeus, obecneyusarom Gopmuposanue 6a306bix
KOSHUMUBHBIX NPOYecco8 00y4arwmuxcs (0ceoeHue mMemooos NOHAHUS OKPYICAIOue20 Mupa,
npUMeHeHue 102UUeCKUX, UCCIe008amenbCKUX onepayull, yMeHul pabomams ¢ ungopmayue).

ba3oBrle mornueckme AeiCTBU:
® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKH MAaTEeMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYIHPOBATH OIMpPECIICHUS MOHATHH;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(UKAIUN, OCHOBAHMS JJs1 00001IeHNs
U CpaBHEHHUs, KPUTEPUHU MPOBOAMMOI0 aHAIN34;

® BOCIPUHHUMATH, (POPMYTUPOBATh W MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAHUTEIBHBIC U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIC;

® BBIIBIITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIONEHWSIX W YTBEPXKACHUSX; IpeaiaraTb KPUTEPUW ISl BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;
e JenaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKITFOUeHUH, YMO3aKITIOUCHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMbIe
U OT TPOTUBHOTO), BBICTpAHUBATh apPryMEHTAIMIO, TPUBOJWUTH TIPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;



BBIOMpPATh CMOCOO pelieHus y4eOHOW 3adaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanOOJIee MOIXOAAIINA ¢ YIETOM CaMOCTOSATEIBHO BBIIACICHHBIX
KPUTEPUEB).

bazoBrie nccaegoBaTenbcKyue ASHCTBUS:

UCIIOJIB30BaTh  BOINPOCBHl KAk  HCCIEAOBATEIIbCKUNA  MHCTPYMEHT  MO3HAHUS;
dbopMyIUpOBaTh BOIIPOCHI, PUKCUPYIOIIUE POTHBOPEUHE, MPOOIeMYy, yCTaHABIUBATh
HUCKOMOE U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APIrYMEHTHUPOBATh CBOIO IMO3UIIUIO,
MHEHHE;

MPOBOJIUTh CAMOCTOSATENIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHu4ecKoro oObeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy 00BEKTaMH, SBICHUSIMU, IPOIIECCAMHU;
CaMOCTOSITENILHO ~ (OPMYyITUpOBaTh O0OOMIEHUS W  BBIBOJALI IO  pe3yJibTaraM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMs, OIEHUBATh JOCTOBEPHOCTh IMOITYYEHHBIX
pe3yJIbTaTOB, BHIBOJIOB U 0000IICHHMIA;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, A TAKKE BbIIBUTATh MPEAIIOI0KEHUS
0 €ro pa3BUTUHU B HOBBIX YCIOBHSX.

Pa6ota ¢ nuadopmanmeii:

BBIABJIATD Z[e(l)I/IHI/ITI)I I/IH(i)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX AJi1 OTBETA Ha BOIIPOC U
JUIS PeLIeHUs 3aj1au;

BI)I6I/IpaTI) I/IHCpOpMaIII/IIO U3 HUCTOYHUKOB PaA3JIMYHBIX THUIIOB, aHAJIMU3UPOBATD,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OOPMAIMIO PA3IMYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pasiMyHbIX (opmax,
WTIOCTPUPOBATH TpapUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK IO CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPUIM.

2) VHusepcanbHbie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneyusaom cQopmuposaHHoCmb
COYUATLHBIX HABBIKOG 00YYAIOUUXCSL.
OO0menue:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
OOLIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPaKaThb CBOIO TOYKY 3PEHHUSI B YCTHBIX U
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIIEeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJyYEeHHBIH pe3ynbTarT;

B X0/ 00CYXJIEHHs 337aBaTh BOMPOCHI MO CYLIECTBY 00CYX1aeMOW TeMbI, TPOOIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb WJEHM, HAlleJICHHbIE HA TOUCK peIIeHUs;
COTOCTABJISITH CBOU CYXKIEHHS C CYXACHUAMHU JPYIMX YYaCTHHUKOB JHAaJIora,
oOHapyXH1BaTh pa3IMuUe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopMe popMyTupoBaTh
pa3HorjIacHsi, CBOM BO3PAKEHUS;

IPEJCTaBIATh PEe3yJIbTAaThl PEIICHUS 3a]auu, SKCIIEPUMEHTA, UCCIICAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3a7ay IpE3eHTAUH U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

MOHMMATh M MCMOJb30BaTh MPEUMYIIECTBA KOMAaH/IHOM M WHAMBUAYaJbHON pabOThI
OpU pelleHuH Y4eOHbIX 3ajay; MPUHUMATh Leldb COBMECTHOW JESTEeNbHOCTH,
IUIAHUPOBaTh OPraHM3ALMI0 COBMECTHOM pabOThl, paclpeneisTb BHIbI PadoOT,



JIOTOBApUBATHCSI, OOCYXJaTh TpOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JIFOJICH;

® y4YacTBOBAaTh B IPYMIOBBIX (opmax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» W MHBIC); BBINOJHATH CBOI YacTb PaOOTHI M KOOPAMHHPOBATH CBOHU
JeMCTBUS C IPYTMMU YI€HaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOET0 BKJIaja B 00U
IPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue cmolco8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOUpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTpOIb:

e BJaJeThb HAaBbIKAMM I[IO3HABATEIBHOM pE(IEKCUM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, WX pe3yJbTaTOB; BJAAETh CIIOCOOAMHU
CaMOIPOBEPKH, CAMOKOHTPOJI Ipolecca U pe3yibTaTa pPELIeHHs MaTeMaTH4ecKon
3a/1a4i;

® [PEIBUAETH TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NPU PEIICHUH 3a]1a4l, BHOCUTh
KOPPEKTHBBI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

e OIICHUBaThb COOTBETCTBHE pe3yJlbTaTa LEIM U YCIOBUSAM, OOBACHATH INPUUYUHBI
JOCTUKEHUSI WIM HEIOCTUKEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INMPEAMETHBIE PE3YJIBTATHBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hadaiga MaTeMaTHYECKOrO aHajIM3a» Ha YpPOBHE
cpeaHero oduiero oopa3zoBaHus JODKHO OOecleunBaTh JOCTHXKEHHME CIETYIOLIMX MPEeIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuca 1 BbIYUCIEHUSA

OHepI/IPOBaTI) MOHATHUAMU:. pAllMOHAIBHOC H HeﬁCTBHTeHLHOG YHCJIO0, OOBIKHOBEHHAST U
JEeCATHYHAs APOOb, MPOIIEHTHI.

Boimonusate apudmernyeckue oOmnepanud ¢ PalUOHAIBHBIMH U JACHCTBUTEIHHBIMU
YUCJTaMH.

BrimmonsaTe HpI/I6J'II/I)KéHHBIe BBIUYUCIICHUSA, HCIOJB3yd IIpaBWJia OKPYIJICHHA, ACIATh
MPUKUJIKY U OLICHKY pe3yJIbTaTa BIYUCICHUI.

OnepupoBaTh MOHITUSIMH: CTETICHb C IENBIM TOKa3aTeleM; cTaHaapTHas GopMma 3amucu
JNENCTBUTENLHOTO YMCiIa, KOPEHb HATypaJIbHOM CTENEHM; HCIOJb30BaTh MOAXOASIIYI0 (hopMy
3aIiucu HGIZCTBI/ITGHBHBIX YUCCIT IJI1 pCHICHUA MPAKTUYCCKHUX 3aJlad U ITPEACTABIICHUA JaHHBIX.

OnepupoBaTb TMOHATUAMH: CHUHYC, KOCMHYC H TaHT€HC NPOU3BOJILHOTO  yrija;
MCIOJIL30BAaTh 3aMMCh IPOU3BOJIBHOIO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpUUECKHE () YHKITHH.

YpaBHeHUs1 1 HEPABEHCTBA



OnepupoBaTh MOHATHSIMHU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIBHOE,
UPpaLMOHAIIbLHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHUE;

Bomonuaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX ~ BBIPAKEHUH W pemiarh
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BeinonsATe npeobpa3zoBaHus LEJbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUM U HEPABEHCTB.

[TpuMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUIsl PELICHHUS] MaTeMaTUYEeCKUX 3a/ad U 3a1ad U3
pasInYHbIX 00J1acTe HAyKU U pealbHON )KU3HH.

MogenupoBaTh peajbHbIE CUTYallMM Ha s3blKe anreOpbl, COCTABIATH BbIPAXKEHUS,
YpaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 33Ja4yM, HCCIENOBaTh I[OCTPOEHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTb MOHATUAMU: (YHKLUSA, CIIOCOOBI 3a1aHUs (PYHKIUH, 007aCTh ONpeeIeHUs
¥ MHO>KECTBO 3Ha4CHUH (QYHKIUH, rpaduK GyHKINU, B3AUMHO 0OpaTHBIE (DYHKITHH.

OnepupoBaTb MOHATUSAMHU: UYETHOCTb M HEUETHOCTh (DYHKUMHU, HYIM (QYHKIHH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaguku GyHKIMHA U1 pEeLIeHNs ypaBHEHUH.

Crpouth U yHTaTh TpauKu JTUHEHHOW (YHKIHMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMN
(YHKIMH C LEIbIM IIOKA3aTEJIEM.

Hcnonb3oBate rpaguku GYHKUMN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBbIX NPEIMETOB M pealbHOW KM3HM; BbIpaXkaTh (opMyiIamMu
3aBUCHUMOCTHU MEX]ly BETMYMHAMM.

Hauyana mareMaTH4ecKkoro aHajimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbLHOCTb, apu(MeTHUecKass U TeOMeTpHuecKas
IIPOrPECCHUH.

OrniepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKasi MPOTrpeccus, CyMMa
0eCKOHEYHO yObIBAIOIIEH reOMETPUUYECKON TPOrPECCUH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEAOBATENBHOCTEN M IPOrPECCHI AJI PELIECHUS PEealbHbIX
3a/1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONI€pAIIMH HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMCaHHUs pEaJIbHBIX IPOLECCOB
U SIBJICHU, IPU PEILIEHUH 3a7a4 U3 JPYTuX y4eOHbIX MPEeIMETOB.

OnepupoBaTh MOHATUSAMU: OINIpeETICHIE, TEOpEMa, CIEACTBHE, JOKA3aTENbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DIEeKTPOHHBI
'N;') HaumeHoBaHue pa3jie/ioB U KourpoJnb Ipakruyec € (uuppoBbIe)
" TEM NMPOrpaMMbl Bee HbIE KHe 06pa303aTe.m>
" ro padoThbI padoTbI HblIe pecypchbl
MHo)kecTBa palMOHAIIbHBIX U
1 JENUCTBUTENBHBIX YUCEI. 14 2
PauvonaneHble ypaBHEHHS U
HEpPaBEHCTBA
OyHKIUYN U TpapuKu.
2 CrerneHs C melbIM 6
[I0Ka3aTeseM
Apudmernaeckuit KopeHb N—
3 O CTEIICHH. 18 1
HppaumnonanbHble ypaBHEHUS
Y HEPaBEHCTBA
Dopmyiibl
4 TpUroHoMeTpuu. TpuroHomerp 22 1
WYECKHUE YPaBHEHUS
5 ITocnenoBarenbHOCTH U 5
IIPOrpeccuu
6 [ToBTOpenue, 06001IEHNE, 3 1
CUCTEeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB 68 5 0
I10 TIPOIT'PAMME
TEMATHYECKOE IINTAHUPOBAHHUE
HaumenoBanue KomnuectBo | OCHOBHOE cofepxkaHue OcHoBHbIE BU/JIBI
paszzena (TeMbl) Kypca 4acoB NeATETbHOCTH
o0ydJaronmxcs
MHoxecTBa 14 MHuoxecTBO, onepauuu Haj | Mcronab30BaTh TEOPETUKO
panoHaNIbHBIX u MHOXECTBaMU. JlMarpaMMbl | MHOXKECTBEHHBIN anmnapar
NENCTBUTEILHBIX Ditnepa—BeHnna. s OIIMCaHus X0J1a
YHUCEl. PanvonaneHbIe YHClia. | peleHus
Paumonansubie OOBIKHOBEHHBIE U | MATEMAaTUYECKUX 3aJa4, a
ypaBHEHUSA u JIeCATUYHBIE npobw, | Takxke peanbHBIX
HEPaBEHCTBA MPOLEHThl,  OECKOHEUYHBIE | MPOLIECCOB U  SIBJICHMUIA,
MIEPUOTUYECKHE IpoOH. | IpU pelIeHuH 3ajad U3

Apudmernueckre onepauu

JIpYTUX y4ueOHBIX




C palMoOHAIIbHBIMU YHCIIAMHU,
npeoOpa3oBaHUsl YHUCIOBBIX
BhlpaxkeHuil. [Ipumenenue
Ipobeil M TPOILEHTOB JUIs
perieHus MPUKJIIATHBIX
3aj1a4 u3 Pa3IMYHBIX
oTpaciei 3HAHUU u
peanbHOI JKU3HU.
JleficTBUTENIbHBIC 4uca.
PanmonanesHbie 51
UPPALMOHAIIbHBIE YHUCIIA.
Apudmernueckue ornepanun

c JNEUCTBUTCILHBIMU
gyrcnamu.  [TpubmmkéHHbIC
BBIYMCIICHHS, MpaBuIa
OKpYIJICHUsl, MpPUKHUIKA U
OIICHKA pe3ynbTaTa
BeruncicHuii. ToxaecTBa u
TOXXJCCTBCHHBIC
npeoOpa3oBaHuUsI.
VYpaBHenue, KOpPEHb
ypaBHeHus.  HepaBeHcTBO,
peleHune HEpPABEHCTBA.
Meton MHTEPBAJOB.
Penrenue LIEIIBIX n
JTpOOHOPAIIMOHATIEHBIX

YpaBHEHUH U HEPABEHCTB

npeaMeToB. OnepupoBaTh
HOHSATHSIMH:

panMoHaIbHOe qHCIIO,
NEUCTBUTENIBHOE — YUCIIO,
OOBIKHOBEHHast  JpoOb,

JeCATUYHAS IpoOb,
NPOICHTEL.  BBHIMONHATH
aprupMeTUYECKHE
orepanuu c
panroHaIbHBIMU
JeHCTBUTEIIHBIMU

YuCIaMu; TpUOTNKEHHBIC
BBIYKCIICHUSI, HCIIOJIb3YS
npaBuia OKPYTJICHUSI.
Henatb  OpUKUIKY U
OILICHKY pe3yabTaTta
BBIYHCJICHU.

OnepupoBatb

MOHATUSAMH: TOXKIECTBO,
YpaBHEHUE, HEPABEHCTBO;
1eJI0€ W palMOHAIBHOE
ypaBHEHUE, HEPABEHCTBO.
BremoaaaTe

npeoOpazoBaHus IENbIX U

panoOHAIBbHBIX
BBIPAKECHUI. Pemate
OCHOBHBIE THIIBI IIEJIBIX
UPpaLMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.
[IpumenaTh
panuoOHaIbHBIE
ypaBHEHUS u
HEPaBEHCTBA JULSI
penieHus

MaTeMaTH4eCKuX 3a1a4 U
3a1a4y = M3 Pa3IM4YHBIX
obnacreii HayKH u
peambHOM KU3HU

OYHKIMHU U TpapUKH.
Crenenp ¢ 1ENbIM
nokasaresieM

DyHKIMA, CIOCOOBI 3aTaHHs
byHKINN. B3aumno
oOpaTHbIe GyHKIMH.
I'paduk pynkuun. OGnacth
OTIpeNIeNIeHUs ¥ MHOKECTBO
3HaueHud ¢ynkuuu. Hymu
byHKIMN. ITpomMexyTku
3HAKOIIOCTOSAHCTBA. YETHBIE

OnepupoBathb

HOHSATHSAMMU: byHKLus,
CIIOCOOBI 3a7aHus
byHKINH, B3aUMHO
oOparHbIe ¢byHKIIUY,

o0yacTh ompenelneHus u
MHOKECTBO 3HaUYEHUN

byHKINH, rpadguk




U HeuéTHble  (QyHKIUH.

CrencHb c LEIBIM
nokazatesneMm. CraHmapTHas
dbopma 3amucu
JECUCTBUTEIBLHOTO qucia.
Hcmonp3o0BaHue

MOAXOASAIICH (GOPMBI 3aTHCH
JNEHCTBUTENILHBIX YMCEI ISt

pemicHuAd MPAKTUYCCKUX
3aga4 n MNpCaACTaBJICHUA
JaHHBIX. CreneHHas

GyHKIMS ¢ HATYpaIbHBIM H
IEIBIM  MOKa3zaTeneM. Eé
CBOIiCTBA 1 TpapuK

¢yHkumu; YETHOCTD H
HEYETHOCTD byHkuuy,
HYJN dhyHKIHH,
MPOMEKYTKH
3HAKOIMOCTOSIHCTBA.
BrinosiHsaTh
npeoOpa3oBaHMs
CTEIeHEN C L EJIBIM
IIOKA3aTEJIEM.
Hcnonb3oBars
CTaH/IapTHYIO bopmy
3anMcu JAeWCTBUTEIHHOIO
yucna. PopMyaupoBaTs U

WJUTIOCTPUPOBATH
rpaduuecku CBOICTBa
CTETICHHON GbyHKIHH.
Boipaxxate  dopmynamu
3aBUCUMOCTH MEXTY
BEJTMYMHAMU.

Hcnonb3oBate nudpossie
pecypcehl ISl TOCTPOEHUS
rpadpukoB  QyHKIMH U
M3YYEHUS UX CBOKCTB.

Apudmernueckuit
KOpPEHb n—oi
CTEICHU.
WppaunonanbHble
ypaBHEHUS U
HEepaBEHCTBA
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Apudmernyeckuii  KOpeHb

HaTypaJIbHON CTEIIECHU.
JencTBus c
apu(MeTHYECKUMHU

KOpHSAMH N—Oi  CTEIEHHU.
Pemenne wuppanmoHaIBHBIX
YpaBHEHUH W HEPABEHCTB.
CaoiictBa U rpaduk KOpHS
N-0¥ CTENEeHU

DopMynHupoBaTh,
3alUCBIBaTh B
CUMBOJINYECKON (hopme U
WILTIOCTPUPOBATH
npuMepamMu CBOMCTBA
KOpHS  N-OMl  CTENEHH.
BrinosHsaTh

npeoOpazoBaHus
UPPaLMOHATIbHBIX
BBIPAKECHUI. Pemats
OCHOBHBIE THUIIBI
HppalMOHATBHBIX

YpaBHEHMI U HEPaBEHCTB.
[TpumeHsATH AN perieHus

Pa3IUYHbIX 3aja4
WppaliOHaNIbHbIE
YpaBHEHUS "

HepaBeHCTBAa.  CTpouTs,
yuTaTh rpaduk KOpHS N-
oi CTEIIEHHU.
Hcnonb3oBare 1udpoBse
pecypcesl 1Sl TOCTPOECHHUS
rpa¢ukoB  QYHKIUA W




W3yUYEHHS UX CBOWCTB

Dopmyisl 22 Cunyc, kocunyc u TtaHresc | OnepupoBarb
TPUTOHOMETPHH. YHCIOBOTO apryMeHTa. | HOHATHAMM: CHHYC,
Tpuronomerpuyeckue ApPKCHHYC, apKKOCHMHYC M | KOCHHYC W  TaHI€HC
ypaBHEHHS apKTaHIe€HC YHCJIOBOTO | IPOU3BOJIBHOIO yria.
apryMeHra. Hcnonp3oBath 3aIucCh
Tpuronomerpuyeckas IPOM3BOJILHOTO yria
OKPY)XKHOCTb, OIpEeZEICHUE | Yepe3 oOpaTHbIe
TPUTOHOMETPHUYECKUX TPUTOHOMETPUUECKUE
byHKUIMi YHUCIOBOTO | (PYHKITUH. Boinonusate
apryMeHTa. OcHOBHBIE | IpeoOpa3oBaHus
TPUTOHOMETPUUYECKHE TPUTOHOMETPUUECKUX
dbopmynsl. [IpeoOpazoBanue | BEIpaKEHUM. Pemats
TPUTOHOMETPUUECKHUX OCHOBHBIE THUTIBI
BbIpa)KEHUII. Pemienue | TpUroHOMETpHUUECKUX
TPUTOHOMETPUUYECKUX ypaBHEHUH
ypaBHEHUU
IlocnenoBarenbHOCTH 5 ITocnenoBarenpHOCTH, OnepupoBarb
U IPOTPECCUH Croco0sbl 3aJJaHUs | IOHATUSAMMU:
H0CJIe10BATEIbHOCTEH. I0CJIEI0BATENbHOCTb,
MoHoTOHHbIE apupmMeTHIecKas u
I10CJIEI0BATEIbHOCTH. reoMeTpuyecKas
Apudmernueckas U | nporpeccuy; OECKOHEYHO
reoMeTpHUYECKas yOBIBaro1ast
nporpeccuu.  beckoHeuHO | reomeTpuueckas
yObIBaromas porpeccus, cyMMma
reoMeTpHUYECKas 0eCcKOHEeuHO YyObIBaroIei
IIporpeccusl. CymMa | reoMeTpu4YeCcKOn
OECKOHEYHO  YOBIBAIOIIEH | MPOTPECCUHU. 3anaBatb
reOMEeTPUUYECKOI MOCJIEI0BATENbHOCTH
IIPOrPECCUM. dopmyna | pa3TUUYHBIMU CIIOCOOAMHU.
CJIOXKHBIX nponeHToB. | [IpuMeHsaTh bopmymy
Hcnonp30BaHnEe NPOTPECCUH | CIIOKHBIX MPOLEHTOB IS
JUISL  pellleHus  pealbHbIX | pEeLICHUS 3aj1ad u3
3aja4 MPUKIIAJHOTO | pealbHOM MPaKTUKU  (C
XapakTepa UCTIOJIb30BaHUEM
KaJIBKYJIATOPA).
Hcnonws3oBare cBOMCTBA
NOCIIEA0OBATENBHOCTEN U
IIPOrpeccUil Uil peleHus
peaIbHBIX 3a1a4y
MPUKJIAJHOTO XapakTepa
JUI PELIeHUs pPealbHbIX
3a1a4 MPUKIIAJHOTO
Xapakrepa
IToBTOpEHME, 3 OcHoBHBIE NOHATUS Kypca | [IpumeHsTh OCHOBHbBIE




o0o0mienue, anreOpbl u Hayal | MOHATUS Kypca ajnreOpsl U

CHCTEMAaTHU3alIH MaTEeMaTHYCCKOr0 aHaju3a | Hayall MaTeMaTU4eCKOro

3HaHUU 10 xmacca, o0000mICHME | | aHAIW3a I peUICHUs

CHCTEMAaTH3alMs 3HaHUH 3a/1a4 U3 peaIbHON KU3HH

U JpYTUX  IIKOJBHBIX
JHCIUATIIHH

OBIIEE 68

KOJIMYECTBO

YACOB 110

I[TPOTPAMME
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