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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma y4ebHOro Kypca «Anredpa u Hayajga MaTeMaTHueCKOro aHaINu3a
0azoBoro ypoBHs i oOywarommxcs 10 —11 kjmaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO  TOCYAapCTBEHHOTO 00pa30BAaTEIBHOTO CTaHJAApPTa CpPEAHEero oOIIero
oOpa3oBaHUsl, C YYETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHUM, MPEABSABISIEMBIX K
MaTeMaTH4eCKOMy OOpa3OBaHWIO, W TPAAMIMA POCCUHCKOTO oOpa3oBanus. Peammzarus
MporpaMMbl  OOECTIEUMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETECHIIMSIMU, COCTABISIOMIUMU
OCHOBY JIJIsl CAMOPA3BUTHS U HEMPEPBHIBHOTO 00pa30BaHus, IEIOCTHOCTh OOIIEKYIbTYPHOTO,
JTUYHOCTHOTO ¥ TIO3HABATEIHLHOTO PAa3BUTHS JTUIHOCTH 00YIAIOIITIXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa n Hadaia MaTeMaTHYECKOTO aHAIN3a» SIBJSETCS OJHUM W3 Haubojee
3HAYMMBIX B IIpOrpaMMe CTapiied IIKOJIbI, TOCKOIbKY, C OJHOM CTOPOHBI, OH 00ECIIeUYnBacT
MHCTPYMEHTAJIbHYIO 0a3y Il M3YUYCHHsS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYroi
CTOPOHBI, (OPMHUPYET JIOTHYECKOEe W aO0CTPaKTHOE MBIIIJICHWE Yy4YalluxXxcsi Ha YpPOBHE,
HEOOXOJIMMOM JUIS OCBOCHHS KypcoB HMHGOPMATHUKH, OOIIECTBO3HAHMS, HCTOPHH,
CJIIOBECHOCTH. B pamkax JaHHOTO Kypca ydamiuecs OBJIaJCBalOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTopas (hOpMYyJIHPYET CBOU JOCTHKEHUS B MaTeMaTH4YeCKor (hopme.

Kypc anreOpsl W Hadaa MaTEeMaTHYECKOTO aHajdu3a 3akKiIaJblBacT OCHOBY IS
YCIENTHOTO OBJIAJCHUS 3aKOHAMH (PU3UKH, XWMHH, OWOJOTHH, TOHWUMAaHHUS OCHOBHBIX
TEHJEHIIN HOKOHOMHUKH W OOIIECTBEHHOW JKM3HU, TIO3BOJISICT OPUEHTHUPOBATHCS B
COBPEMCHHBIX IMHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOJIH30BaTh MX B
MMOBCETHEBHON XM3HU. B TOoXe Bpems OBmajeHHEe aOCTPaKTHBIMH U JIOTHYECKH CTPOTUMHU
MaTeMaTHYECKUMH KOHCTPYKIIUSIMH pa3BUBAaeT yMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEPIKICHHUS, HCIOJb30BAaTh 00O0OIIEHHE M KOHKPETH3AIUIO,
a0CTparupoBaHUE W aHAJIOTHIO, (DOPMUPYET KPEaTHBHOE U KPUTHUYECKOE MBITIUICHUE. B Xo1e
M3yYeHHS aiareOpbl W Hadall MaTEeMaTHYeCKOTo aHalh3a B CTapIied IKOJEe ydalluecs
MOJIYYalOT HOBBIM OIBIT PEIICHUS NPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOTO0 ITOCTPOCHHS
MaTeMaTHISCKUX MOJCICH pealbHbIX CUTyallud W MHTEPIPETAIMH MMOJYyUYCHHBIX PCIICHHM,
3HAKOMSTCS C TNPUMEpaMH MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAayKe M B
HCKYCCTBE, C BBIJAIOIIMMHUCS MAaTEMaTUYECKUMHU OTKPBITUSIMH M X aBTOPAMH.

Kypc obnmagaeT 3HaYNTEIHHBIM BOCIIMTATEILHBIM TTOTCHITMAIIOM, KOTOPBIN pealn3yeTCs
KaKk 4epe3 y4yeOHBI Marepuaj, CHOCOOCTBYIOUIMI  (OPMHPOBAHUIO  HAYYHOTO
MHPOBO33pEHHUs, TaK M dYepe3 chenuduky y4eOHOW JeATEeIbHOCTH, TpeOyromei
CaMOCTOSTEIIbHOCTH, aKKypaTHOCTH, IPOJIOJDKUTEILHON KOHIIGHTpPAIlMd BHUMAHUSA M
OTBETCTBEHHOCTH 3a TIOJyYCHHBIN pPe3yJIbTar.

B ocHoBe MeToauku oOydeHHUs anreOpe ¥ HavajgaM MaTeMaTHYeCKOTO aHaju3a JICHKHUT
JeSITeTLHOCTHBIN PUHITAI 00YUYeHUSI.

CtpykTypa Kypca «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaJINW3a» BKIIOYACT
CJIEIYIONINE COAEPKATEIHHO-METOANYEeCKUe TUHUM: «Hucna u BeraucineHus», « OyHkuun u
rpadukm», «YpaBHGHHS H HepaBeHCTBa», «Hadama MaremMaTHYecKOro aHalln3ay,
«MHoxecTBa U JoTuKa». Bce OCHOBHBIE collepKaTEIbHO-METOANYECKUE JTUHUN HU3Yy9ar0TCS
Ha TMPOTSHKEHUU JIBYX JIET OOyYeHHUS B CTapIIed IIKOJIe, €CTECTBEHHO JOMOHSS APYT Apyra
M TIOCTENEHHO HACHIMAsICh HOBBIMH TeMaMU W paszaeiaMu. JlaHHBI Kypc SBISETCS



MHTErPAaTUBHBIM, IMOCKOJIbKY 00bEeIUHSIET B ce0e coJiep KaHhe HECKOJIbKUX MaTeMaTH4YEeCKUX
JUCIUIUIMH: alredpa, TPUTOHOMETPHS, MAaTEMAaTUYECKUI aHalu3, TEOpUs MHOXKECTB U JIp.
[lo mepe TOro kak ydamnigecss OBJAJIEBAIOT BCE OoJiee IMIMPOKUM MATEeMATHUYECKUM
anmnapaToM, Yy HHX MOCJEA0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTH
MaTE€MaTUYECKYI0 MOJENb PealbHOW CHUTyaluu, NPUMEHSITh 3HAHUS, MOJYYEHHbIE B KypcCe
«Anredpa W HayaJla MaT€MAaTHYECKOrO0 aHalnu3a», Uil pPEUIeHUS CaMOCTOATENBHO
chopMyJIMPOBAHHON MaTeMaTHUECKON 3ajauyd, a 3aTeM HHTEPIPETUPOBATH MOTYUYCHHBIN
pe3ynbTar.

ConepxxarenpHO-MeTOAMYECKAss JIMHUA «YuWcia ¥ BBIUMCIEHHS»  3aBEPIIACT
¢dbopMUpOBaHNE HABBIKOB HCIOIB30BAHUS JIEUCTBUTEIBHBIX YUCEIN, KOTOPOE OBLJIO HAYaToO B
OCHOBHOM IKoje. B crapmieil mikoie ocoboe BHUMaHue yiensercs (HOpMHPOBAHUIO
IPOYHBIX BBIYMCIHUTEIBHBIX HABBIKOB, BKJIIOYAIOIIMX B C€0S MCIOJIb30BAaHUE PA3THUHBIX
¢dbop™m 3amnucu 1eHCTBUTELHOTO YUCia, YMEHHUE PAallMOHATBHO BBIMOIHATE JEHCTBUS C HUMH,
Jenarb  TPUKUAKY, OIEHUBaTh  pe3yibrar. OOydarommecss  IMOJMy4alOT  HAaBBIKU
MPUOJIMKEHHBIX BBIUUCICHUN, BBIMOJIHEHUSI JEUCTBUM C YHUCIaMU, 3alMCaHHBIMU B
CTaHAapTHON (hopMe, MCTOIB30BAHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUSI YMCIIOBBIX
BBIPAKCHUMU.

JInaus «YpaBHEHUS U HEPABEHCTBAa» PeAM3yeTCd HA MPOTSHKEHUU BCEro OOy4YeHHUs B
CTaplleld IIKOJIE, MOCKOJbKY B KaXKIOM paszfeie Mporpammbl MPeIyCMOTPEHO pPEIICHHUE
COOTBETCTBYIOIIMX 3ajay. OOydarouiyecss OBIAJIEBAIOT PA3NIMYHBIMU METOJIAMH PEIICHHS
LEIbIX, pAlMOHAIBHBIX, HPPAUUOHAIBHBIX, IOKA3aTENbHbIX, JIOTAPU(PMHUECKUX H
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPAaBEHCTB M HUX cucteM. [lonmyyeHHble yMeHUs
UCIIONB3YIOTCA TPU  HCCIENOBaHMM (YHKIMA C TOMOILBIO MPOU3BOJHOM, pEHIeHUH
MPUKIAAHBIX 3a/7ad U 3a7a4 Ha HAXOXKJIEHUE HauOOJBIIMX W HAWUMEHBIIMX 3HAYCHHM
¢bynkuuu. JlaHHasi coyepkaTesibHasl JIMHUS BKIIIOYAET B ce0s Takxke (HOPMUPOBAHUE YMEHHI
BBITIOJIHATH ~ pacu€rbl 1o  (opmynam, mpeoOpa3oBaHUsI IENbIX, PalMOHATBHBIX,
HMppalMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, & TAKKE BBIPAKEHUH, COJIEPIKALIIUX
CTeneHu u Jjorapudmel. brarogaps u3ydeHHI0 aiareOpauvyeckoro marepuaia MPOUCXOIUT
JanbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U AOCTPAKTHOTO MBINUICHUS yYaIlUXCS,
(hOopMUPYIOTCSI HABBIKM JEIYKTUBHBIX PACCYXIEHUU, pabOThl ¢ CUMBOJIBHBIMH (DOopMami,
MPEACTABICHNUS] 3aKOHOMEPHOCTEM M 3aBHCHUMOCTE B BHUJE PABEHCTB M HEPABEHCTB.
AnreOpa mnpennaraer 53(QQEKTHUBHbIE HWHCTPYMEHTBHI [Jisi PEHICHUS NPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ[a4, HarjsigHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KakK S3bIKa
HaYyKHU.

ConepxxarenpHo-MeToauuecKas JuHUuA « DyHKIUU U TpadUKu») TECHO MEePEerieTaeTcs ¢
IPYTUMHU JMHUSIMU Kypca, MOCKOJIbKY B KakKOM-TO CMbICIE 3aJa€T MOCIEA0BATEIbHOCTh
U3ydeHuss wmarepuana. l3yueHue CTENeHHOW, TMOKa3aTeNbHOM, Jorapudmudeckon u
TPUTOHOMETPUUECKUX (YHKIIHMA, UX CBOMCTB U TPa(UKOB, MUCIOIH30BAHUE (PYHKIUN JJIS
perieHus 3a7a4 U3 JAPYyTuX YYEOHBIX MPEAMETOB U PEabHOM KM3HM TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHaJIN30M, TaK M C PEHICHUEM ypaBHEHHM W HepaBeHCTB. [lpu »Tom
OomnpIllOe  BHHUMaHHWE yhAensercs (OpMUPOBaHWIO YMEHHS BbIpaxaTh GopMyIamMu
3aBUCUMOCTH MEXKIy pPa3jIMYHbIMA BEIMYMHAMH, HCCIIENOBAaTh TMOJTy4YeHHBIC (YHKIUH,
CTpOUTh UX rpaduku. Marepuan 3TOM coAep>KAaTEeIbHOW JMHUM HAUEIeH Ha pa3BUTHE
YMEHHMI M HaBBIKOB, TO3BOJIIONIMX BBIPAKATh 3aBUCUMOCTH MEXAY BEJIUYMHAMHU B
paznuuHor  (opme: aHamUTHYECKOM, rpaduueckol U cioBecHOW. Ero wu3ydeHue



CIIOCOOCTBYET Pa3BUTHUIO AJNTOPUTMUYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOIECHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHI.

ConepxarenpHas nuHuA  «Hayana  MaremMaTHyeckoro  aHajin3a»  MO3BOJISET
CYIIECTBEHHO PaCIIUPUTh KPYT KaK MaTEMATUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYITHBIX
00y4aromuMcsi, Y KOTOPBIX MOSBISIETCS BO3MOXKHOCTb HCCIENOBATh U CTPOUTH TpapUKU
byHKIUH, OmpeneniaTh UX HauOOJbIIMEe M HAaWMEHBIINE 3HAYEHUS, BBIYHCIATH IUIOIIATU
buryp u O00bEMBI Tel, HaXOAUTh CKOPOCTU U YCKOpeHus mpoueccoB. [lanHas
coliepKaTellbHasl JIMHUSA OTKPBHIBAET HOBBIE BO3MOXXHOCTH IOCTPOEHUS MaTEMaTUYECKUX
MOJEJIE PEATbHBIX CUTYAalMil, HAXOKICHUS HAWIYYIIEro PEIICHHs] B IPUKIAJAHBIX, B TOM
YHUCJIE COLUMAIbHO-3KOHOMUYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTH4YECKOTO
aHajM3a CIoCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaIbHO-IOTUUECKOTO0 U KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUHN PpACIO3HABATh MPOSIBICHUS 3aKOHOB MAaTEMaTUKHU B
HayKe, TEeXHUKEe M ucKyccTBe. OOydaromiyecss y3HAIOT O BBLAAIOUIMXCS pe3yJbTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHSI MATEMATHKU KaK HAyKH, U UX aBTOPaX.

ConepxarenpHo-MeTOAMYECKAs JIMHUS «MHOXKecTBa M JIOTUKa» B  OCHOBHOM
IIOCBSIIIEHA AJIEMEHTAM TEOPUU MHOXKECTB. TE€OpPETMKO-MHOKECTBEHHBIE IPEICTaBICHUS
MIPOHU3BIBAIOT BECh KYPC LIKOJIBHON MAaTEMaTUKU U MpeAsiaraloT Haubojee yHUBEpCaIbHbIN
A3BIK, OOBEANHSIONIMI BCE pa3/iebl MATEMATHKHU U €€ IPUIIOKEHUI, OHU CBSI3bIBAIOT Pa3HbIE
MaTeMaTUYeCKhe IUCHUIUIMHBI B enuHoe 1enoe. [loaToMy BaXHO AaThb BO3MOKHOCTh
IIKOJIbHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK COBPEMEHHOW MAaTEMaTUKU U
MCIIOJIB30BAaTh €r0 IS BBIPAXKEHUSI CBOMX MBICIEH.

B kxypce «Anrebpa u Hayaima MaTEMaTHYECKOIO AaHAIIM3a» MPUCYTCTBYIOT TAaKXKe
OCHOBBl MAaTEMaTHYE€CKOT0 MOJEIMPOBAaHMS, KOTOpPbIE MPHU3BaHbI CPOPMUPOBATH HABBIKH
IIOCTPOCHUSI MOJIEJIEW PEAIbHBIX CUTyalMd, UCCIEIOBAHUS 3THUX MOJEJIEH C IMOMOIIBIO
anmapara aiareOppl W MaTEeMaTHMYECKOTO aHajlu3a W UHTEPIPETAlUd MOJyUYEHHBIX
pe3ynbTaToB. Takue 3agaHus BIUIETEHbI B KaXKAbId M3 Pa3[eloOB IPOrPAMMSBI, IOCKOJIBKY
BEChb MaTepHall Kypca LIMPOKO HCIOIB3YETCS Ul PEIleHUs MPUKIAAHBIX 3axad. Ilpu
pEIIEHNN peaJbHBIX MPAKTUYECKUX 3a/lad ydalluecs pa3BUBAIOT HaOII0JaTENbHOCTD,
YyMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaTbCs, HCIOJNb30BaTh AaHAJIOTHUIO,
000011aTh MU KOHKPETU3UPOBaTh Npodiemy. [lesreapbHOCTh MO (POPMUPOBAHUIO HABBIKOB
pelIeHus TPUKIaJHbIX 3a7a4 OPraHu3yeTcs B MPOLECcce U3YYEHHS BCEX TeM Kypca «Anredpa
Y HayaJla MaTeMaTHYECKOT0 aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM rmutaHe Ha M3ydeHHE Kypca aureOphl M HadaJl MaTEMaTHYECKOro aHaiu3a Ha
0a30BOM ypoBHE OTBOAUTCA 2 4aca B Henento B 10 kimacce u 3 yaca B Heaento B 11 kiacce,
BCETO 3a JiBa roja ooyuenust — 170 gacos.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KUIACC
Yuciaa 1 BIYUCICHUA

Panmonanpupie  uyucia. OOBIKHOBEHHBbIE M JECATUYHBIE JAPOOH, TPOLEHTHI,
OecKOHEUYHbIE TMEepUoIUYecKue apodu. Apudmernyeckue omepanud € pPanuoOHAIbHBIMU
YUCIIaMH, Pe0Opa30BaHMs YUCIOBBIX BbIpakeHUil. [IpuMenenne npoOeli U MPOLEHTOB IS
peleHns NPUKIAAHBIX 3a4a4 U3 Pa3JIMYHbIX OTPACIeH 3HAHUM U PEAbHOM KU3HH.

JleiicTButenbHbIe yncia. PaninoHanbHble 1 UppaloHaibHbIe Yhcia. ApupMeTHiecKue
omepanuy C JCHUCTBUTENbHBIMU uuciIaMH. [IpuOnmkEHHBIE BBIYHCICHUS, MpaBHIIa
OKPYTJICHHUSI, IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenienb c 1enbIM nokaszareneM. CtanaaptHas Gpopma 3anucu 1edCTBUTEIBHOIO YUCIA.
Hcnonb3oBanne mnoaxonsmeid ¢GopMbl 3almuCH  JIEUCTBUTENIbHBIX YHCEN JUISl PEIICHHS
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX.

ApudmMeTnuecknii KOpeHb HATypaslibHOW cTerneHu. JleWcTBus ¢ apudMeTHuyeCKUMHU
KOPHSIMH HaTypaJbHOU CTEIICHH.

CHuHyC, KOCHMHYC M TaHIE€HC YMCIIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
APKTAHI'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA3OBAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIbL.

YpaBHeHHEe, KOpeHb ypaBHEHHMA. HepaBeHCTBO, pemieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenne uppanimoHanbHbIX YPAaBHEHUM U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHU M.

[IprimeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a1a4 U3
pPa3IUYHBIX 00JACTEN HAYKU U PealTbHOM KU3HU.

DOyHKUUM U TpaduKu

OyHkuMsA, cnocodbl 3agaHus QyHkuuu. ['papux ¢yHkumu. BzaumHo oOpaTHBIE
(dyHKIUU.

O6nactp ompeneneHuss M MHOXECTBO 3HaueHUM GyHkuuu. Hymu  QyHkum.
[IpomexxyTkH 3HAaKONMOCTOAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CrenenHas (yHKIMS C HaTypaJdbHBIM U IIEeJbIM TOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHS N-O¥ CTENEHHU.

TpuroHomerpruyeckass OKPY>KHOCTh, ONpEIEIECHUE TPUTOHOMETPUUECKUX (YHKIIMMA
YUCJIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHa/IM3a

ITocimenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IOCJIENOBATEIbLHOCTEH. MOHOTOHHBIE
IIOCJIEA0BATEIBHOCTH.

ApudpmeTrnueckas W TeoMeTpuyeckas mporpeccu. beckoHedHO yObIBaromas
reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAalOIIEH TeOMETPUYECKOU
nporpeccur. Popmyiia CIOKHBIX NPOLUEHTOB. Mcmosb30BaHWE MPOTPECCHM ISl PELICHHS
peanbHBIX 3a[1a4 NPUKIIAIHOTO XapakTepa.

MHoxecTBa M JIOTHUKA



MHoOXecTBO, omepauud Haa  MHOXecTBamu. Jlumarpammbl — Ditnepa—BenHa.
[IpruMeHEHNE TEOPETUKO-MHOKECTBEHHOTO anmnapara /il OMCAaHUs PEAJbHBIX MPOLECCOB U
SBJICHUM, TIPU PEILICHUH 3a]1a4 U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

Harypanpnbie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenensb ¢ panMoHaIbHBIM MTOKa3aTeneM. CBONCTBA CTENIEHHU.

Jlorapudwm yucna. JlecaTudHbIe U HATYypaJbHbIC JOTapru(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALTUX JTOTapU(MBI.

[IpeoOpazoBaHue BbIpaKEHUH, COAEPKAIUX CTETICHHU C PAIMOHAILHBIM MTOKa3aTelIeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokazarenbHbIE ypaBHEHNS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMsl TMHENHBIX YpaBHEHUU. PellleHne NMpUKIAIHBIX 33a4 C IOMOIIBIO CUCTEMBI
JIMHENHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpruMmeHenne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a49 U
3a/1a4y U3 pa3au4HbIX 001acTel HAYKH U peabHOW KU3HH.

DOyHKUMHU U TpaGuKH

Oyukuusa. [lepuoanueckne ¢yHkuuu. IIpoMexyTKu MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI (yHKIMHU. Hanbonbinee u HauMeHblIee 3HayeHue (QyHKIMU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue PyHKITUN, UX CBONCTBA U TpaUKH.

[TokazaTenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpaduKH.

Ucnonb3oBanue rpadukoB GYHKIMMA 71 peIICHUs YpaBHEHUHN U JIMHEWHBIX CUCTEM.

Hcnonb3oBanue rpadukoB PYHKIMMA TSI UCCIICIOBAHUS MPOIECCOB U 3aBUCUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPHU PELICHUM 3aJad W3 JPYrMX Yy4eOHBIX IMPEIMETOB U peanbHOMN
KU3HU.

Hayaja MaTeMaTH4eCcKOro aHajaimn3a

HenpepsiBable pyHKIIMH. MeTOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii u (pU3NUECKUN CMBICI TPOU3BOAHOM.

[IpousBoaHbie 3JIEMEHTAPHBIX (QYHKUUNA. DOpPMYIbl HAXOXKIACHUS TMPOU3BOJHOU
CYMMBbI, TPOU3BEJEHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHrne NPOU3BOJHONM K HccleqoBaHUI0 (GYHKUMA HAa MOHOTOHHOCTh H
sKcTpeMyMbl. Haxoxaenne HaubobIIero 1 HAMMEHbIIEro 3Ha4eHus (PyHKIUU Ha OTPE3Ke.

IIprMmenenne npou3BOAHOM Ul HAXOXKIACHUS HAWIYYIIEro PEIIeHUs B IPUKIAJIHBIX
3aj1a4yax, AJs ONpeieIeHHs] CKOPOCTH MpoLecca, 3alaHHOr0 (POPMYIION WK rpaduKoM.

[TepBooOpaznas. Tabnuira nepBooOpPa3HBIX.

WNuterpan, ero reoMeTpudeckuii U (Qpu3NYeCKuii CMbICI. BhlunciaeHue wHTErpanga mo
dbopmyne Hetorona—Jleitonuna.



INIJTAHUPYEMBIE PE3YJIBTATDI

OcBoenue yuebHoro npenMera «MaremaTukay A0KHO 00eCleunuBaTh JOCTUKEHUE Ha
YPOBHE CpEIHEro OO0IIero oO0pa3oBaHUs CIEAYIOMIMX JIMYHOCTHBIX, METANpPEIMETHBIX U
pEeIMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOR:

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOro npeamera «MaremaThkay
XapaKTEPU3yHOTCS:

I'pasxxtancKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO TPAXKAAHCKOW TO3UIMH OO0yYaromlerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHICKOrOo OOIIeCTBa, MPEACTABICHUEM O MaTeMaTHYEeCKHX
OCHOBaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP TpakIaHCKOTO
oOmiecTBa (BBIOOpHI, OMPOCHI M Tp.), YMEHUEM B3aUMOJACHCTBOBATH C COLMAIBHBIMU
UHCTUTYTAMH B COOTBETCTBUHU C UX (PYHKIUAMU U Ha3HAUCHHUEM.

[TaTproTHYECKOE BOCIIUTAHUE:

C(OPMUPOBAHHOCTBIO POCCUMCKONW TPakJTaHCKOM HJIEHTHUYHOCTH, YBAXKEHHUS K
IIPOLIJIOMY M HACTOSALIEMY POCCHUMCKOM MAaTEMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K
JNOCTHKEHUSM POCCHMCKUX MAaTEMaTHKOB M POCCHUICKOM MAaTeMaTUYEeCKOW IIKOJIBI, K
MCIIOJIb30BAHUIO 3TUX JIOCTUKEHUH B APYTHX HAYKaX, TEXHOJIOTHX, c(hepax 3KOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHMSL:

OCO3HAaHUEM JyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoaa; CHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O  CO3HAHUS, JSTUYECKOTO IIOBEJICHHUS, CBS3aHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUI HAYKH U JIEATEIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa
B [IOCTPOEHUE YCTOWYUBOIO Oy IyIIETro.

DcTeTHYecKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHMEM K MHpPY, BKIIOYasl JCTETHKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, peHIeHUH, pacCyXKJIEeHUH; BOCHPUUMUYUBOCTBIO K
MaTeMaTHYECKUM aCIEKTaM Pa3jIu4HbIX BUJOB HCKYCCTBA.

Pur3nyecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHe 3HaHMs B MHTEpecax
310pOBOr0 U 0€30MacHOro o0pa3a >KM3HU, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/I0POBBIO
(3mopoBoe mnHTaHWe, COAJTAHCUPOBAHHBIA PEXKHUM 3aHATUH W OTIbIXA, pEryJsipHas
¢u3nueckass aKTUBHOCTD); (PM3MUECKOTO0 COBEPIICHCTBOBAHUS, MPU 3aHATHUSIX CHOPTUBHO-
0370POBUTENBHON AEATETBHOCTHIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIEHHOCTU TPYJ0JIIOOUS; UHTEPECOM K Pa3IMyHbIM
chepam mnpodecCHOHANBHONW  JIESATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u e
MPWIOKEHUSIMUA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun
peali30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha TMPOTSHKEHUU BCEU IKU3HU;
TOTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B PELICHUM NPAKTHYECKUX 3a7a4 MaTEMaTUYECKON
HaIIPaBJIECHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO 3KOJIOTMUECKOU KYJbTYpbl, TOHUMAHUEM BIUSHUS COLUUAIBHO-
HPKOHOMHUYECKHUX TMPOIIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHON Cpeibl, OCOZBHAHHEM
rJ100aNbHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM; OpHEeHTAlMel Ha NpUMEHEHUe
MaTEMaTUYECKUX 3HAHMM I pelleHusl 3a7ad B O0JacTH OKpYyXalolled Cpemsbl,



IUTAHUPOBAHUS TMOCTYIKOB M OLIEHKM HUX BO3MOXKHBIX MOCJIEICTBUM IJIsi OKPY’KaromieH
Cpelbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKHM M OOIIECTBEHHOW MPAKTUKH, MOHMMAaHUEM MAaTeMAaTHYECKOW HAyKd Kak
cdepbl YenoBEUECKON NeATEeIbHOCTH, JTAloB €€ pa3BUTHUA W 3HAYMMOCTH JJIsI Pa3BUTHUS
LIMBWIN3ALMA; OBJAJCHUEM S3bIKOM MATEMAaTHUKA W MaTeMaTHYEeCKOW KyJIbTYpOl Kak
CPEICTBOM IMO3HAHMS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
NEeATENbHOCTh NHINBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDI

MeranpeaMeTHble  pe3yJNbTaThl  OCBOCHMSI  MPOTPaAaMMbl  y4eOHOro  mpeameTa
«MaremaTuka» XapaKTepU3YyIOTCS OBJIAQJICHUEM YHUBEPCAIBLHBIMU HO3HABAMEAbHbIMU
0elcCmeusamMy, YHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCAIbHLIMU
Dpe2yIsIMUBHbIMU OeltiCMBULMU.

1) Vuueepcanvuvie no3nasamenvhvle Oeticmeus, 006ecCnevuU8aon @GopmMuposarue
0a306blX KOSHUMUBHBIX NPOYeccos obyuarwuxcsa (0ceoeHue Memooo8 NO3HAHUSL
OKpYICcalowe2o Mupa, NnpuUMeHeHue J102UYeCKUX, UCCLe008ameNbCKUX Onepayuli, yMeHull
pabomams ¢ ungpopmayueii).

ba3oBrle Jornueckue IerCcTBU:

e BBIBISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKA MATEMaTUYECKUX
00BEKTOB, MOHATUNA, OTHOIIEHUIA MEX]Ty TOHATUAMU; POPMYIHPOBATH ONPENEIECHUS
MOHSITUH; YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK KIacCCU(pUKALIMN, OCHOBAHMS IS
000011IeHHS U CPAaBHEHHSI, KDUTEPUU ITPOBOJMMOTO aHAIHU3A;

e BOCHPHUHUMATh, GOPMYIIMPOBATH U IPEOOPA3OBHIBAThH CYXACHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

e BBIBJIITh MaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTUBOPEUYUS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKICHUSX; MpejiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEYU;

e JIeJIaTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOATEIBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(OpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATh apryMEHTAIUIO, IPUBOAUTH MIPUMEPHI U
KOHTPOPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJbI;

e BbIOMpaTh croco0 peuieHusi yuyeOHOW 3a7auM (CpaBHHBATh HECKOJIBKO BapUaHTOB
peuieHus, BbIOMpaTh HauOoliee MOAXOMAIUMH C Y4ETOM  CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBaTeabCKue 1EUCTBUS:

e HCIOJBb30BAaTh BONPOCHI KAk MCCJIENOBATEIbCKUI HMHCTPYMEHT  ITO3HAHWS,
dbopMyupoBaTh  BONPOCH,  (DUKCHUPYIOIIME  TPOTUBOpPEYHE,  IPoOIeMy,
YCTaHABIIMBATh HCKOMOE M JlaHHO€, (OPMHpOBATh THUIIOTE3Yy, APTyMEHTHPOBAThH
CBOIO MTO3ULIUI0, MHEHHUE;

e IIPOBOJUTH CAMOCTOSTEJIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEJOBAaHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOBEeKTa, SBJIEHUS, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMU, SIBJICHUSIMH, IPOLIECCAMU;



e CaMOCTOATENIBHO (opMysMpoBaTh O000OIIEHHUSI Y BBIBOABI 10 pe3yJibTaTaMm
NpOBENEHHOTO  HAOJIOJCHUS,  WCCIICOBAaHUS,  OICHMBATh  JIOCTOBEPHOCTH
HOJYYCHHBIX PE3yJIbTATOB, BBIBOJOB U 000OIICHHMIA;

e TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUEC IMpoOIlecca, a TaKXKe BbIIBUTAThH
MIPEJIITOJIOKECHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

PaboTa ¢ uapopmanmeii:

e BBIABJIATH JeUINTH HH(DOPMAIIMH, JAHHBIX, HEOOXOIUMBIX JIJI1 OTBETA Ha BOIPOC
U JUIS peIIeHUS 3a1a4u;

e BBHIOMpaTh HMHPOPMAIUIO W3 HCTOYHUKOB PA3NIMYHBIX THIIOB, aHAIM3HPOBATH,
CHUCTEeMaTH3HPOBATh U MHTEPIPETUPOBATh HHPOPMAITUIO PA3INIHBIX BHIOB U (HOPM
HPECTABIICHHUS;

e CTPYKTYpHpPOBaTh HWH(POpPMAIMIO, TPEIACTABIATH €€ B pa3IuyHbBIX (Qopmax,
WLTFOCTPUPOBATH IPaUICCKH;

e OIICHMBATh HAJ&KHOCTH HMH(OpPMAIIMM TIO CAMOCTOSITEIBHO CPOPMYITUPOBAHHBIM

KPUTEPHUSIM.

2) YHueepcanvhvie KOMMYHUKAMUBHbLE Oeticmaus, obecneuusaom
CHOPMUPOBAHHOC COYUATILHBIX HABLIKOB 0OVUAIOUWUXCSL.

OOGmuieHue:

e BOCIPUHUMATH W (OPMYJIUPOBATH CYXKICHUS B COOTBETCTBHHM C YCIOBHUSAMH H
IEJSAMHU OOIICHMS; ICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOYKY 3PECHHS B YCTHBIX
M TIMCBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHWS TI0 XOJIy PCIICHHS 3a7adH,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3yNIbTaT;

e B xo0/1¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAeMOH TEMHI,
npoOiemMbl, pelaeMol 3a7add, BBICKA3bIBaTh WJIEW, HAIICJICHHbIE Ha IOUCK
pEIIeHUs; COMOCTaBISATh CBOU CYXKICHUS C CYXICHHSIMHU JPYTHX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3iMuMe W CXOJICTBO MO3WIIMHA;, B KOPPEKTHOU ¢opme
bopMyIMpOBaTH PA3HOTIIACHS], CBOU BO3PAKEHUS;

e TMPEACTABIATh pE3yJbTaThl PEIICHUS 3aJadd, DJKCIIEPUMEHTa, HCCIeI0BaHUS,
IIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Yy4€TOM 3ajad
MIPE3CHTAINNA U OCOOEHHOCTEH ayTUTOPHH.

CoTpyITHUYECTBO:

e TIIOHMMATh W MCIOJB30BaTh MPEUMYIICCTBA KOMAaHAHOW U WHAUBUAYATHLHON pabOTHI
MpU pPEIICHWH YYeOHBIX 3a/ad; MPUHUMATh IIeJb COBMECTHOH JIeATEIHHOCTH,
IUTAHUPOBATh OPTAHM3AIIMI0 COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padoT,
JIOTOBApUBATLCS, OOCYXJaTh MPOIECC W Pe3yiabTaT padboThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOACH;

e yYacCTBOBaTh B TPYNIOBBIX (QopMax paboTel (oOCyXneHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U MHBIEC); BBIIIOIHITH CBOIO YacTh PabOTHI U KOOPJAHMHUPOBATH
CBOM JICUCTBUS C APYTMMH YJIC€HAMHU KOMaHJbI; OIICHUBATH KAYECTBO CBOETO BKJIaJ/a
B 00muUi TNPOAYKT 1O KpUTEpHUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICCTBHUSL.

3) Vuusepcanouvie pecynsamuenvle Oeilicmeusi, obecneuusaiom — Gopmuposanue

CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUUHOCTIU.

Camoopranuzanusi:



COCTaBJIATh IUIaH, QITOPUTM PEIIECHUsS 3aJa4M, BBIOMPATh CIOCOO pELIEHUs C YYETOM
UMEIOIIUXCS  PEecypcoB U COOCTBEHHBIX  BO3MOXXHOCTEHM, apryMEHTHPOBAaTh U
KOPPEKTUPOBATh BApUAHTHI PELICHUN ¢ yUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMU MO3HABATEIBHON pediekcud Kak OCO3HAHUS COBEpIIACMbIX
JICHUCTBUM M MBICIUTEIBHBIX MPOIECCOB, WX PE3YyJIbTaTOB; BIAJETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJIS MpOLEcca U pe3ysbTaTa PEIICHUs] MATEMAaTUYECKOU
3a7a4y;

e IIPEABUACTH TPYAHOCTHU, KOTOPBIE MOIYT BO3HHUKHYTH IIpU pELICHUU 3a1ayu,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OIICHMBAaTb COOTBETCTBUE pE3yJibTaTa LEIH M YCIOBUSAM, OOBSACHATH NPUYHUHBI
JOCTUKEHUSI WIM HEJOCTHKEHUS PE3YJIbTaTOB JAESITENbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa 1 Hauajga MaTEMAaTUYECKOTO aHAIM3a» Ha YPOBHE
cpeaHero ooOmero o0pa3oBaHHA JODKHO 0OecreuuBaTh JOCTUKEHHE — CIETYHOIINX
MpPEAMETHBIX 00pPa30BaTEIbHBIX PE3YJIHTATOB:

10 KUIACC

Yuciia v BIYMCICHUSA

OnepupoBarh MOHATUSMHU: PAIMOHAIIBHOE U JIEWCTBUTEILHOE YHCII0, OOBIKHOBEHHAS U
JeCATUYHAs 1POOb, MPOIIEHTHI.

BeinonHATe apudmeTrueckue omnepanuud ¢ palMoOHATBHBIMU M JEHCTBUTEIbHBIMU
YU CIIAMU.

BoinonHaTe npuOinKEHHbIE BBIUMCICHUS, UCHOJb3Yys MpaBUiia OKPYIJIEHUS, JeJaTh
IIPUKUIKY U OLICHKY PE3yJIbTaTa BbIYMCICHUMN.

OnepupoBaTh MOHATHSIMM: CTENEHb C LEJNbIM IOKa3aTellieM; CTaHaapTHas (opma
3aIIMCU  JIEUCTBUTEIBHOIO 4YHUCJIA, KOPEHb HATypaJbHOM CTENEHHU; MCIOJIb30BAThH
NOIXOAITYI0 (POpMY 3alUCH IEHCTBUTENBHBIX YHCEN AJISl PELICHUs MPAaKTUYECKUX 3a1ad 1
IIPECTABJICHNS JAHHBIX.

OneprpoBaTh NOHATHAMHU: CHHYC, KOCHHYC MW TaHI€HC MPOM3BOJIBHOIO YIJIA;
UCIIOJIb30BaTh 3allMCh IPOM3BOJIBHOTO YIrja 4Yepe3 OOpaTHble TPUTOHOMETPUYECKUE
(dyHKIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaThb  MNOHATHSMHU:  TOXKAECTBO, YpPAaBHEHWE, HEPABEHCTBO;  LIEJIOE,
pallMOHANIBHOE, UPPALMOHAIBHOE  YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHMUE;

BoimonHsATe  mpeoOpa3oBaHHUS — TPUTOHOMETPUUECKMX  BBID@XKEHWH M pemarthb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoinmonHsaTe npeoOpazoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAKEHUN
U pellaTb OCHOBHBIE THIIBI LEJBIX, PALUOHAIBHBIX W HWPPALUOHAIBHBIX YPAaBHEHUU H
HEPABEHCTB.

[IpumeHsTh ypaBHEHHsI M HEPABEHCTBA ISl PELICHHUS MATEMATUYECKUX 3a4a4 U 3a7a4
U3 pa3IMYHBIX 00JaCTEN HAYKU U PEeaTbHOM KU3HU.



MonenpoBaTh peajbHbIE CUTyallud Ha SI3bIKE alreOpbl, COCTaBIATh BBIPAXKECHMUS,
YPAaBHEHMs, HEPABEHCTBA [0 YCJIOBUIO 3aJayM, MCCIENOBATh IOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAaHUEM allapara ajareopsbl.

DOyHKUUM U TpaduKu

OnepupoBaTh MOHATUSAMHU: (QYHKIMS, CIOCOOBI 3afaHus (QYHKIUH, 00JacTh
OTIpe/IeNICHUs] U MHOXECTBO 3HAYeHUM (yHKIHMH, rpaduk (yHKIMH, B3aUMHO OOpaTHbBIE
byHKIIH.

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEYETHOCTh (GYHKIUHM, HYIH (DYHKIUH,
ITPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUNN A peLICHUS] YpaBHEHHIA.

Crpouts 1 ynuTaTh rpauKy JIMHEHHOW (PYHKIMH, KBAAPATUYHON (PYHKLMHU, CTEIEHHON
(GYHKIUH C LEIbIM TOKA3aTENIEM.

Hcnonp3oBath rpaguku GyHKUMHA AJI UCCIIEI0BaHUs MPOLIECCOB U 3aBUCUMOCTEN IpU
pELIEHNH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U PeasIbHOM XKU3HU; BbIpaxkaTh (OpMyJiaMu
3aBUCUMOCTH MEXIY BEJIMYMHAMU.

Hayajia MaTeMaTH4eCKOI0 aHaIM3a

OnepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTD, apu(PMETHYECKAsT U T€OMETpUUYECKas
IIPOTPECCHH.

OnepupoBarh MNOHATUSAMHU: OECKOHEYHO YOBIBAIOLIasi I€OMETPUYECKAs MPOrpeccus,
cymMMa 0ECKOHEUHO YObIBaIOIIEH T€OMETPUUECKON MPOrPECCUHU.

3anaBaTh NOCIEAOBATEIBHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcenonp30BaTh CBOMCTBA MOCIIENOBATENIBHOCTEN M MPOTPECCUM ISl PELIEHUS PEAIBHBIX
3a/1a4 NMPUKJIAJTHOTO XapaKTepa.

MHoKecTBa M JIOrMKa

OnepupoBaTh MOHATUSAMH: MHOYKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —anmapar Uil ONKMCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]a4 U3 IPYruX yu4eOHbIX PEIMETOB.

OnepupoBath MOHATUAMHU: OIIPEAEIIEHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.

11 KITACC

Yucna v BBIYUCICHUSA

OneprpoBaTh NOHATHUSAMH: HATYpaJbHOE, IEN0€ YHUCIO; HCIOIb30BaTh INPU3HAKU
JNETUMOCTH LEJIBIX YUCE, PA3JI0KEHUE YMCIIA Ha IPOCThIE MHOKUTEIN JUIsl PELIEHUS 3a4a4.

OneprpoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBath NOHATUAMHU: JIOTapU(M YUCIa, JECATUYHBIE U HATypAJIbHBIE JIOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsATh CBOWCTBA CTENEHHU [JIsi NPeoOpa3oBaHUsl BBIPAKEHHM; ONEPUPOBATH
MOHATHUSMU: I[I0KA3aTEJIbHOE YPABHEHWE W HEPABEHCTBO; pellaTh OCHOBHBIE THIIBI
II0KA3aTEJIbHBIX YPABHEHNH U HEPABEHCTB.

BoimonusaTe npeoOpa3oBaHus BBIpAXKEHHM, cOAepX allux Jorapudmbl; ONepupoBaTh
MNOHATUSMH: JIOTApU(PMUYECKOE YpaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIC THIIbI
Jorapu(pmMHUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxomauTe pemenus npocTenmx TPUroHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh MOHATUSMH: CHUCTEMA JIMHEWHBIX YPAaBHEHHW W €€ pEIICHHE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELIEHUS PAKTUYECKUX 3a4a4.

Haxoaute perienus NpoCcTEeNInX CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX YPaBHEHUN
U HEPABEHCTB.



MonenupoBaTh peajbHBIE CHUTYallMd Ha SI3bIKE alreOpbl, COCTaBISATH BBIPAXKCHHS,
ypaBHEHUs, HEPaBEHCTBA W CHCTEMbI 10 YCJOBHIO 3a/1aud, HCCIENOBATH TOCTPOSHHBIC
MOJICJIH C UCTIOJIb30BaHUEM armapaTa anreOphl.

DOyHKUUM U TpapuKu

OnepupoBaTh TNOHATHSIMH: TEepHOaWYECKas (YHKINSA, MPOMEKYTKH MOHOTOHHOCTH
GyHKIMHA, TOYKH dKCTpeMyMa (QYHKINH, HAaHOOIbIIIee U HANMEHbBIIIee 3HaYeHUsT (QYHKINHN Ha
MIPOMEKYTKE; UCIIOIB30BATh WX JIJIS UCCICNOBaHMS (PYHKITUH, 3aJaHHOUN TpaduKOM.

OmnepupoBarh TMOHATUSAMH: TpadUKU  TIOKA3aTEIbHOH, JIOTapU(PMUUIECKON |
TPUTOHOMETPHUECKUX (DYHKIOWM; wn300pakaTh HMX HA KOOPAWHATHOW IUIOCKOCTH U
WCITOJIB30BATh JJIS PEIICHUS YPABHCHU U HEPABEHCTB.

N300paxaTh Ha KOOPAWHATHOW IIJIOCKOCTH TpaduKH JUHEHHBIX YpaBHCHHHA W
MCTIONB30BaTh UX JJIS PEIICHUS] CUCTEMBI JINHEHHBIX YpaBHEHHIA.

Hcnons3oBath rpaguku GpyHKIHUNA IS UCCIICTOBAHUS TPOIECCOB M 3aBHUCHMOCTEH U3
JIPYTUX Y4eOHBIX TUCIUTLIINH.

Hauyana maTeMaTH4ecKOro aHaIU3a

OnepupoBarh MOHATUSIMHU: HENpEpbIBHAsT  (GYHKLIUS, TPOU3BOAHAS  (YHKIIUU;
UCIIOJIb30BaTh TEOMETPUYECCKUN U (PU3UUECKUIN CMBICI TPOU3BOAHOM JUIsl pEeLICHUs 3a/1ay.

HaxonuTh mpou3BOIHBIE AIEMEHTAPHBIX (YHKIUNA, BBIYUCIATH MTPOU3BOAHBIC CYMMEI,
MIPOU3BEICHUS, YACTHOTO (DYHKITHIA.

Hcrmonp30BaTh MPOM3BOIHYIO JUIsI HWCCIENOBaHUS (GYHKIIMA HAa MOHOTOHHOCTH H
AKCTPEMYMBI, TPUMEHSATH PE3YIbTATHl UCCIICIOBAHUS K TIOCTPOCHUIO TPa(HUKOB.

Hcrmonp30BaTh TPOU3BOAHYIO JUISI HAXOXKICHUS HAWTYUIIErO PEIICHUS B MPUKIIAIHBIX,
B TOM YHCJIC COITMATBHO-I)KOHOMUYECKUX, 3aa9ax.

OnepupoBarh MOHATUSIMH: TIEPBOOOpA3HAS W WHTErPal; MOHUMATh TEOMETPUUYCCKUN U
(bu3MYeCcKuil CMBICI HHTErpaa.

Haxonuth mnepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIMH; BBIYUCIATH WHTETPAT IO
dbopmyne Hetorona—JleiiOHuna.

Pemate mnpuknamaHpie 3a7aud, B TOM YHUCJIE COIMAIbHO-DKOHOMUYECKOTO U
(U3UYECKOT0 XapakTepa, Cpe/ICTBAMU MAaTEMATHUYECKOTO aHAIK3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBO 4acoB
Ne HanmeHnoBaHue pa3ae/ioB U TeM K n JuiekTpoHHbIE (HU(POBDbIE)
n/n | nporpamMmsI Beero OHTPOJIbHBIE PAKTHUCCKHE |\ 6ha30BaTenbHbIE pecypebl
padoThbI padoThI
MHo:xecTBa pallMOHAIbHBIX U httpsi//skysmart.rg/
1 NEHCTBUTENBHBIX uncell. PalimonanpHbie 14 1 https://ege sdamegia.ru/
) https://resh.edu.ru/subject/51/
ypaBHEHUS U HEPABEHCTBA
resh.edu.ru
https://skysmart.ru/

2 Oynkuun u rpapuku. CTeneHs ¢ MebM 6 https://ege.sdamgia.ru/

IokKasaTrelieM https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

Apudmernueckuii KOpeHb N—0if CTETICHH. https://ege.sdamgia.ru/

3 18 1 .

HppaunoHanbHble ypaBHEHUS U HEPABEHCTBA https://resh.edu.ru/subject/51/
resh.edu.ru

Dopuyms https://skysmart.rg/

4 TpUroHoMeTpHuu. TpUroHoMeTpuyecKre 22 1 https://ege.sdamgia.ru/

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

5 [TocnenoBaTenbHOCTH M MPOrPECCUN 5 https://resh.edu.ru/subject/51/
resh.edu.ru
https://skysmart.ru/

6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 AL 3 1 https://ege.sdamgia.ru/

3HaHUH https://resh.edu.ru/subject/51/
resh.edu.ru
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HOYPOYHOE INTAHUPOBAHHUE 10 KJJACC

KosmnuecTBo yacoB

Ne Tema VooKa K 1 Hara JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTeJbHbIE
OHTPOJIbHbIE aKTHYecKHe

n/n P Bcero p P M3y4eHHs1  pecypchl

padoThI padoThI

MHOXxecTBO, onepanuu
1 HaJl MHO>KECTBAMH.
Juarpammsl 01.09.2023
Oiinepa—Benna
PanmonanbHbIe ncna.
OOBIKHOBEHHBIE U

5 JecATUYHbIe Ipo0u,
TPOIICHTHI, 04.09.2023
OeCKOHEUHbIE
nepUoANYEcKHue Jpoou

Apudmernueckue
OTIepaIny C
panroOHAIBLHBIMU
YUCIIAMH, 08.09.2023
npeoOpazoBaHus
YHCIIOBBIX BBIPAXKCHUI

[Ipumenenue npobeit u
IPOIIEHTOB IS

penieHust MPUKIATHBIX 11.09.2023
3a/1a4 U3 pasIuIHbIX




OTpaciiel 3HaHUH U
peaJbHOM KU3HU

[Ipumenenue npodeit u
MIPOIIEHTOB ISt
pelIeHus TPUKIATHBIX
3a[a4 U3 Pa3IUIHbIX
oTpacJieil 3HaHuM 1
pEabHOM JKU3HU

15.09.2023

JlericTBUTEIIbHEIC
yucia. PaimoHanbHbIe
Y UppalMOHAIbHBIC
qucia

18.09.2023

https://ege.sdamgia.ru/

10

Apudmernaeckue
OTICPAIIHH C
JEeUCTBUTCITLHBIMU
YUCIaMu

[TpubmmkEHHBIC
BBIUMCIICHHSI, TTPaBHUIIA
OKpYTJICHUS, TPUKH]IKA
U OIICHKA pe3yJibTaTa
BBIYMCIICHUI
ToxpaecrBa u
TOXJIECTBEHHBIE
npeoOpazoBaHus
YpaBHeHHE, KOPEHb
ypaBHECHHUS

22.09.2023

25.09.2023

29.09.2023

02.10.2023

https://ege.sdamgia.ru/

https://edu.skysmart.ru/

11

HepaBeHnctso, pemienue
HEPaBEHCTBA

06.10.2023

12

13

Meto UHTEPBAIOB

Pemenue nensix u
JTPOOHO-PAIIMOHATILHBIX
YpaBHEHUU U
HEPABEHCTB

09.10.2023

13.10.2023

14

KonTposabHas pabora

https://yandex.ru/video/preview,/11100730268261277110




15

1o Teme "MHOXKecTBa
paloHaIBHBIX U
JIEHCTBUTEIILHBIX
yucen. ParpoHanbHbIe
ypaBHEHUS U
HEpaBeHCTB"
DyHKIHUS, CTTIOCOOBI
3amanus QyHKIUY.
B3anmnO 00paTHbIE
byHKIIUN

16.10.2023

20.10.2023

https://ege.sdamgia.ru/

16

I'padux pynkimm.
O6nactb onpeaeseHus
¥ MHOXXECTBO 3HAYCHU I
¢ynkumu. Hymn
¢yuknuu. [TpoMexyTku
3HAKOMOCTOSIHCTBA

23.10.2023

17

18

YETHBIC 1 HEUETHBIC
byHKIHHA

CrernieHs ¢ 11EJIBIM
MMOKa3aTelIeM.
CrannaptHas ¢popma
3amnmcu
JIEHCTBUTEIILHOTO
qucia

27.10.2023

06.11.2023

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

19

Hcnons3oBanue
noaxoasuei Gopmel
3armcu
JeMCTBUTENBHBIX YUCET
JUTSL pEeIICHUS
NPaKTUYECKHX 3a/1a4 U
IPe/ICTAaBICHUS JaHHBIX

10.11.2023

20

21

CrenenHast GyHKIUS C
HATYpPaJbHBIM U LEJIbIM
nokasarenem. E€
CBOWCTBA U rpaduK

ApudpmeTnueckuii

13.11.2023




22

23

24

KOpPEHb HaTypaJIbHON
CTEIICHU

Apudmernaeckuit
KOPEHb HaTypaJIbHON
CTETEeHH

CaoiicTBa
apuhMeTHIECKOTO
KOPHS HaTypaJIbHON
CTETEeHH

CaoiicTBa
apu(METHIECKOTO
KOpHS HaTypaibHOM
CTETIeHU

17.11.2023

20.11.2023

24.11.2023

27.11.2023

https://edu.skysmart.ru/

25

26

27

28

CaoiicTBa
apu(MeTHYECKOro
KOPHS HaTypaJIbHON
CTEIICHU

JlewicTBus ¢
apuGMeTHIECKUMU
KOPHSIMH N—OH CTeTeHH

JlericTBUA C
apupMeTUIECKUMHI
KOPHSIMU N—OW CTENEeHU
JlewicTBus ¢
apupMeTUIeCKUMHU
KOpPHSIMU N—Oii CTENEHU

01.12.2023

04.12.2023

08.12.2023

11.12.2023

https://ege.sdamgia.ru/

29

JleicTBus ¢
apupMeTUIECKUMHU
KOPHSIMU N—Oii CTENEHU

15.12.2023

30

JlewicTBus ¢
apupMeTHIeCKUMHU
KOpPHSIMU N—Oii CTeNEHU

18.12.2023

31

Pemenue
MppalOHaJIbHbIX
YpaBHEHUU U

22.12.2023




HEPABEHCTB

32

33

34

Pemenue
UPPALMOHATIbHBIX
YpPaBHEHUU U
HEPaBEHCTB

Pemenue
UPPALMOHATIbHBIX
YpPaBHEHUU U
HEPaBEHCTB

Pemenue
UPpaLMOHATIBHBIX
yYpaBHEHUH U
HEPABEHCTB

25.12.2023

29.12.2023

12.01.2024

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

https://edu.skysmart.ru/

35

36

Pemenue
MPPALMOHATIbHBIX
YpPaBHEHUU U
HEPaBEHCTB

CaoticTBa u rpaduk
KOpHsI N-0M CTENEHU

15.01.2024

19.01.2024

37

38

CaolicTBa u rpaguk
KOpHs1 N-0 CTeTeHn

KonTponabnas pabora
110 TeEME
"ApudpmeTrnueckuii
KOPEHb N—OH CTETEHH.
HppaunonanbHbie
YpaBHEHHUS U
HepaBeHCTBA"

22.01.2024

26.01.2024

https://ege.sdamgia.ru/

39

CuHyc, KOCHHYC U
TAQHT'€HC YU CIIOBOTO
aprymeHra

29.01.2024

40

CuHyc, KOCUHYC U
TaHT€HC YHCIOBOTO
apryMeHTa

02.02.2024

41

ApKCUHYC, apKKOCHHYC




42

43

44

Y apKTaHT'€HC
YHCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC
Y apKTaHI'€HC
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYKHOCTBb,
OIpeieNIeHue
TPUTOHOMETPUUECKHUX
(YHKINI YUCIOBOTO
apryMeHra
Tpuronomerpuueckas
OKPYXHOCTb,
olpezeieHue
TPUTOHOMETPUUECKHUX
(YHKLHUI YUCIOBOTO
aprymeHra

05.02.2024

09.02.2024

12.02.2024

16.02.2024

https://edu.skysmart.ru/

45

OCHOBHBIE
TPUTOHOMETPHYUCCKHE

bopMyJIbI

19.02.2024

46

OCHOBHBIE
TPUTOHOMETPHYECKHE

bopMyJIbI

26.02.2024

https://ege.sdamgia.ru/

47

OCHOBHBIE
TPUTOHOMETPHYECKHE

bopMyJIbI

01.03.2024

48

49

50

OcHoBHbIE
TPUTOHOMETPHUYECKHE
bopmyIbl
[IpeobpazoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUI
[IpeobpazoBanue
TPUTOHOMETPHUYECKIX
BBIPAXKECHUI

04.03.2024

11.03.2024

15.03.2024




o1

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHUI

18.03.2024

52

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAKCHUI

22.03.2024

53

54

55

56

57

58

[IpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BbIPAXKEHUM

Pewenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHU M

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUN

Pemienue

TPUTOHOMETPUUYECKUX
YpaBHEHUU

01.04.2024

05.04.2024

08.04.2024

12.04.2024

15.04.2024

19.04.2024

https://ege.sdamgia.ru/

https://edu.skysmart.ru/

59

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

22.04.2024

60

KonTposnbHas pabora
1o teMe "PopMyJIbl
TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHUS"

26.04.2024

https://ege.sdamgia.ru/

61

ITocmenoBaTeIbHOCTH,
CIOCOOBI 3a1aHUs

MIOCJIENOBATEIILHOCTEH.

27.04.2024




62

MoHoToHHBIE
IIOCJIENOBATEILHOCTHU

Apudmerndeckas u
reOMeTpHYeCKast
POTPECCHHU.
Hcnonb3oBanue
POTPECCUU ISt
pElICHUs pealbHbIX
3a]1a4 PUKIIAJTHOTO
xapakrepa

03.05.2024

63

beckoneuno
yOBbIBaroIas
reoMeTpuyeckas
nporpeccusi. Cymma
OECKOHEYHO
yOBIBarONIeH
reoMeTprUYeCcKoi
MIPOTPECCUU

06.05.2024

64

65

dopmyiia CIOKHBIX
MPOLICHTOB
dopmyIa CIOKHBIX
MPOLIEHTOB

13.05.2024

17.05.2024

https://edu.skysmart.ru/

66

67

O6o0611IEHNE,
CHUCTEMaTH3aITUs
3HaHUH 3a Kypc
ayreOpbl ¥ Havall
MaTeMaTH4IECKOTO
ananmu3a 10 kmacca

HroroBast KOHTpOJIbHAS
paborta

20.05.2024

24.05.2024

68

O0001enue,
CHUCTEMaTH3aITUs
3HaHUH 3a KypcC
anreOpsl U HavYaII
MaTeMaTU4eCKOro
aHanu3a 10 kmacca

25.05.2024




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

Anre6pa u Hadana marematudeckoro ananusa 10-11.Anmumos HI.A. [Ipocsemenue 2023

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Anrebpa 1 Hauana MaTeMaTU4deckoro ananu3a. Jugakrtuueckue marepuansl. [llabynun
M.H, TkaueBa M.B. IIpocsemienne 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) https://skysmart.ru/

2) https://ege.sdamgia.ru/

3) https://resh.edu.ru/subject/51/

4) resh.edu.ru



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

