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INOSICHUTEJIBHAS 3AIIUCKA

Pabodvas nporpamMma y4eOHOro Kypca «Anre6pa U HaYaNa MaTeMaTHUECKOro
aHanu3a» 6a30BOro ypoBHs misi obydarommxcs 10 —11 kaaccos pa3paborana Ha
ocHOBe MDe/epabHOrO rocyAapCTBEHHOTO 06Pa30BaTENBHOIO CTaHAapTa CPeIHEro
obmiero o0pa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHHIA,
OpPEABABIACMBIX K MaTeMAaTHYeCKOMY O0Pa30BAHMIO, U TPAAULHUHA POCCHUICKOTO
obpasoBanus. Peanusanus mnporpaMmbl oGecrieumBAET OBNANEHHE KITIOUEBBIMU
KOMIETCHLHMAMH, COCTAaBIAIOIMMHA OCHOBY Ul CaMOpPasBHTHS M HEMPEPHIBHOTO

00pa3oBanus, NeTOCTHOCTE OGIIEKYIBTYPHOTO, INYHOCTHOTO ¥ MO3HABATENEHOIO
Pa3BUTHS JIMYHOCTU OOYYAFOIUXCS.

HEJIA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYeCKOrO aHANM3a» SIBISETCS OIHUM H3
Haubonee 3HAYUMBIX B IIpPOrpamMMe CTapIie¥ WIKONBI, MOCKOJNBKY, C OIHOMN
CTOPOHBI, OH O0ECleYnBaeT MHCTPYMCHTANbHYI0 6a3y IS HM3yd4eHHs Bcex
CCTECTBCHHO-HAY4HBIX KYPCOB, & C IPYrO# CTOPOHBI, (OPMUPYET JIOTUYECKOE U
abCTPaKTHOe MBIIUICHHE YYallMxCs HAa YPOBHE, HEOOXOMMMOM JUIS OCBOGHHS
KypcOB HMH()OpMAaTHKH, OOIIECTBO3HAHMS, MCTOPUM, CIOBECHOCTH. B paMKax
AQHHOTO Kypca yd9allWecs OBNaJeBalOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHON
HayKu, KOTOpas GOpPMyIHpYeT CBOM JOCTHIKEHHS B MaTEMaTHIECKOM bopme.

Kypc anrebps! u Havan MaTeMaTHIeCKOTO aHAIN3a 3aKIaIbIBAeT OCHOBY LISl
YCICIIHOIO OBJIAICHWs 3aKOHaMHU (U3UKH, XWMHUU, OHOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJEHIMH OSKOHOMMKM M OOINECTBEHHOM >KU3HU, MO3BOJISET
OPHUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX W KOMITBIOTEDPHBIX TEXHOJOTHSX,
YBEPEHHO HCII0JIb30BaTh MX B MOBCEAHEBHOM XH3HU. B Toxe BpeMsi oBnajeHue
aOCTPaKTHBIMM M JIOTHYECKM CTPOTMMH MaTeMaTHYECKHMMU KOHCTPYKIUSIMU
Pa3sBUBAaCT YMEHHE HaXOOUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTE
YTBEPXKEHUS, UCIIONb30BaTh 0000IEHHE U KOHKPETH3ALHIO, abCTparupoBaHue 1
aHaJIOTMIO0, (POPMHUPYET KpeaTHBHOE M KPUTHYECKOE MbIIUIEHHe. B Xo/e n3yueHns
anreOpel W Hayal MaTeMaTHYeCKOrO0 aHaiW3a B CTaplieif IIKole yqamuecs
NIOJTyYalOT HOBBIA ONBIT peIIeHUs NPUKIANHBIX 3a/4a4, CaMOCTOSTEIHLHOIrO
TIOCTPOEHHs MaTEeMAaTHYECKUX MOJENIEH DealbHbIX CUTyallud W HHTEpIpeTaluu
NONYyYEHHBIX  PEIICHHWH, 3HAKOMATCS C [pUMEpaMH  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B IIpHpPOJE, HAyKe W B MHCKYCCTBE, C BBIJAIOIIMMHCS
MaTeMaTHYECKAMH OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnagaer 3HauMTENBHBIM BOCIUTATENBHBIM IIOTEHIMANOM, KOTODBIH
peanusyeTcs Kak 4epe3 y4eOHbI marepuall, CrocoOCTBYIOMIMA (OPMUPOBAHUIO
HaydYHOI'O MHUPOBO33PEHHMs, TaK M 4Yepe3 crnenupuky y4eOHOH INesTEeTbHOCTH,



Tpedyronien CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, IIPOJIOJDKUTENIBHOM
KOHILEHTpallui BHUMaHHU M OTBETCTBEHHOCTH 32 IOJIyYEHHBIH pe3yIIbTar.

B ocHoBe Meromuku oOydeHus anreGpe W HayagaM MaTeMaTHYeCKOro
aHalIu3a JIEKHUT JEATEIIbHOCTHIA IPUHIUAN 00YYeHH.

Crpykrypa Kypca «Anrebpa ¥ Hauajla MATEMaTHYECKOTO aHANIM3a» BKITFOYAET
CIIEIyIolIMe COIEPKATEIbHO-METOJUYECKHE NMHUU: «UWclia W BBIYMCIEHUSY,
«@ynakuuM M rpaduku», «YpaBHeHHss M HepaBeHCTBa», «Hauama
MaTeMaTH4ecKoro aHanusa», «MHoxecTBa # JIOrMKa». Bce OCHOBHEIE
COZIEPXKATEIbHO-METONUYECKHE JIMHUM M3Yy4aroTCs Ha NPOTSHKEHHH [BYX JIET
00yuyeHHst B CTapiied IIKONe, eCTECTBEHHO AOIOJHSASA APYr APYyra M IOCTEHEHHO
HachlllasiCb HOBBIMH TeMaMW M pasfenamu. JlaHHBIA Kypc  SIBISE€TCS
MHTETPAaTHBHBIM, IIOCKOJIbKY OOBeouHsSeT B cebe COIep)KaHHe HECKOIbKUX
MaTeMaTHYECKUX JMCIHILIMH: anredpa, TPUrOHOMETPHUS, MATEMAaTUYECKUN aHATIH3,
Teopusi MHOKeCTB M Jp. Ilo Mepe Toro kak ywaimiuecss OBIaJeBalOT Bcé Gosee
IIMPOKKAM MaTeMaTHYECKUM anlapaTroM, Y HUX NOCIeNoBaTeIbHO (GOpMUpPYeETCs U
COBEpIUCHCTBYETCSI yMEHHE CTPOMTh MAaTeMaTU4ecKyl0 MOJIeNb pealbHOM
CUTyallid, NPUMEHATh 3HaHWs, IIOJNy4eHHble B Kypce «Anrebpa u Havana
MaTeMaTU4eCKOro aHaIM3ay, /JIS PEIIEHHs CaMOCTOSATENbHO CHOPMYITMPOBAHHOM
MaTeMaTH4eCKOH 3a/a4H, a 3aTeM HHTEePIIPETHPOBATH MOJTyYeHHBIH pe3ybTar.

CopnepxarenbHO-MeTOIMYECKAs TUHUS «YHCIa W BBIYUCIEHHS» 3aBeplIaeT
(hopMHpOBaHKe HABEIKOB HCIOIB30BAHMUS AEUCTBUTENBHEIX YKCEN, KOTOPOE GBLIO
Ha4aTo B OCHOBHOW miKone. B crapmeif mxone ocoboe BHMMaHWe yuensercs
(GopMUPOBaHMIO TIPOYHBIX BBIYUCIMTENBHBIX HABBIKOB, BKJIIOYAIOMUX B cebs
VCIIONIb30BaHUE DA3NMYHBIX (OpPM 3amMCH JISHCTBUTENBHOTO YHCIA, YMEHHE
palOHANIBHO BBINONHATE JAEHCTBUS C HHMMH, JAeNaTh NPUKUAKY, OLIEHMBAThH
pesynbrar. OOydaroliyecs IONyYarOoT HABBIKA INPHONVMDIKEHHBIX BBIYUCIIECHMUH,
BBITTOJIHCHUsSI JICHCTBMH C 4YMCIAMH, 3alUCaHHBIMM B CTaHIApTHOM (OpPME,
UCIIOJIb30BaHMsl MaTEMaTHYECKMX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHHIA.

Jlunus «YpaBHEHHs] W HEPaBEHCTBA» peallu3yeTcs Ha TMPOTSHKEHHH BCETO
o0y4eHust B CTaplied INKOJE, MOCKOJNBKY B KaXAOM pasjele MpOorpaMMbi
NPeayCMOTPEHO pEelIeHHe COOTBETCTBYIOIIMX 3a1a4y. OOydaroluecs OBIafeBaiOT
pasNUYHBIMU METOJaMM pEIEHUs LENbIX, palUOHAIBHBIX, HPPAlMOHAIBHEIX,
MOKA3aTeNbHBIX, JIOrapU)MUUECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHWIA,
HEepaBeHCTB U MX cHCTeM. [lonmyueHHble yMEHUs HCTIONB3YIOTCS MIPH MCCIIEN0BaHUY
(GyHKIMH C IOMOIIBIO NTPOU3BOIHOM, PEINEHHH MPUKIAJHBIX 3a4ad M 3ajad Ha
HaxXOX/EHWe HauOONBIIMX M HAUMEHBUIMX 3HAYeHHH QyHKIMH. JlaHHas
ColepKaTeNbHass JIMHWS BKIIOYaeT B cebs Takke (QOpMUpOBaHME YMEHWMN
BBIIIOJIHATE Pacy€Tel 10 (GopMynaMm, npeoOpa3oBaHHs LENBIX, PALMOHAILHBIX,
UppallMOHAIIBHBIX W TPUIOHOMETPUYECKHX BBIPAKEHHWH, a TaKKe BBIPAKECHMIA,



COACpXKAIKMX CTeNeHd M JyiorapudMmel. braronaps u3ydeHuio anreGpanyeckoro
MaTepuana IMpPOMCXOAMT  JajbHEHIlee  pa3sBUTHE  AIrOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUIEHHS Y4Yaluxcsi, (HOPMUPYFOTCS HABBIKH JeIyKTHBHBIX
pacCyxieHuid,  pabOThl C  CHUMBOJNBHBIMH  ()OpMamu, MpeACTaBIEHHs
3aKOHOMEPHOCTeH M 3aBUCHMOCTEH B BHJE DaBEHCTB M HepaBeHCTB. AureGpa
npejyiaraeT  3QQEeKTUBHBIE HHCTPYMEHTBI JUIsi pEIIeHHs IPaKTMYeCKUX |
€CTECTBEHHO-HAYYHBIX 3a/1a4, HarJsgJHO JEMOHCTPHPYET CBOM BO3MOMKHOCTH KaK
A3bIKa HAYKH.

ConepxarensHo-Meroquueckast nuHHS «OyHKIMH M TIpapUKU» TECHO
NeperieTaeTcs ¢ APYruMH JUHUAMHU Kypca, TTOCKOIBKY B KAKOM-TO CMBICIIE 3a1aéT
IIOCJIE/IOBATENIBHOCTE  U3yYEHHS MaTepuana. Nzyuenue CTENEHHOH,
TIOKa3aTeJIbHOM, IOrapu()MUIECKOH U TPUTOHOMETPHIECKHMX (DYHKIIMH, UX CBOUCTB
¥ TPa(UKOB, MCIONB30BaHKEe (QYHKIMI Ul PEIleHusl 3a1a4 U3 APYTUX YYeOHBIX
NPeAMETOB U PEalbHOM XU3HH TECHO CBA3aHO KaK C MAaTeMaTHYECKHM aHaJM30M,
TaK W C PEIIEHHWEM YPaBHEHWM U HEPaBeHCTB. [IpuM 3TOM GOJbIIOE BHUMAHUE
yzAensieTcs (pOPMHUPOBAHHIO YMEHHUs BBIpaXKaTh (OPMyJaMu 3aBHCHMOCTH MEXITY
Pa3NUYHBIMM BEIUYMHAMM, HMCCIIENOBaTh IOIy4YeHHBIE (YHKIWH, CTPOMTH HX
rpadukd. Marepuan 3T0# copepKaTenbHOM JIHHUKA HALENIEH Ha Pa3BUTHE YMEHMUii
M HaBBIKOB, TIIO3BOISIOIIMX BBIpaXaTh 3aBUCHMOCTH MEXIYy BEIMYMHAMH B
pasnu4yHON (opMme: aHANMTHYECKOH, rpaduueckoit u cioBecHOM. Ero usyuenue
CIIOCOOCTBYET ~pa3BUTHIO AITOPUTMHYECKOIO MBINUIEHHS, CIIOCOOHOCTH K
000011IeHHIO ¥ KOHKPETH3AIUH, UCIIOIE30BaHHIO aHAJIOTHH.

ConepxarenpHas nuHus «Hadama MaTeMaTH4YecKoro aHaiu3a» MO3BOJISET
CYIIECTBEHHO PaCIIMPHUTH KPYr KaK MaTeMAaTU4eCKUX, TaK W MPUKIAJHBIX 337134,
JOCTYNHBIX 00YYaroIUMCsl, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTh MCCIIEN0BATh U
ctpouTh rpadukd (QyHKUME, OmpenensTh WX HauWOONbIIME ¥ HAaHMEHBIIWE
3HAYEHHUS, BBIYUCIIATH IUIOMWAAM GUIyp M OOBEMBI Tell, HaXOIWUTh CKOPOCTH M
YCKOpeHHs mpoleccoB. JlaHHAs cofep)KaTelibHasi JMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHMsI MAaTeMaTHYECKMX MOJejed pealbHbIX CHTYallHi,
HaXOXJCHUsS HaMJIy4IlEro pEelIeHUs B NPUKIANHBIX, B TOM YHCJIE COLMAILHO-
SKOHOMHMYECKHX, 3a/layaX. 3HaKOMCTBO C OCHOBaMH MAaTe€MaTUYECKOrO aHaIHu3a
CIOCOOCTBYET pa3sBUTHIO abCTPAKTHOTO, (POPMATBEHO-JIOTHYECKOTO U KPEATUBHOTO
MBILLIEHUS, (OPMHPOBAHMIO YMEHMH pacro3HaBaTh MPOABIECHHMS 3aKOHOB
MaTeMaTUKd B Hayke, TeXHHKe M HcKyccTtBe. OOydaromiuecss y3HaKOT O
BBIJJAIOIIMXCS pe3yJbTaTaX, NOIMYYEHHBIX B XOJ€ pa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

ConepxarenbHo-MeTonMYecKast TUHUS « MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSIIEHA  JJIEMEHTaM TEOPUHM MHOXECTB. [€0peTHKO-MHOKECTBEHHBIE
NPEe/ICTaBIIEHUs] TPOHU3BIBAIOT BECh KYpC LIKOJBHONW MAaTEMaTHKH W IpENjararT



HauOoJlee YHUBEPCANBHBIN A3bIK, 0OBEIUHSIONMN BCE pasiesibl MAaTEMATUKH U e
MPUTIOKEHUH, OHHU CBA3BIBAIOT Pa3HbBIE MAaTeMaTH4ecKHe NUCLHUIUIMHEI B €IHHOE
nenoe. ITosroMy BaHO 1aTh BO3MOXHOCTh INKOJBHHKY ITOHMMATh TEOPETUKO-
MHOXECTBEHHBIM S3BIK COBPEMEHHOM MareMaTWKd M HCIONb30BaTh €ro s
BBIPA)KEHUSI CBOUX MBICIIEH.

B xypce «Anrebpa m Hauyaa MareMaTM4eCKOTrO aHAJIH3ay IIPUCYTCTBYIOT
TakXKe OCHOBBI ~MaTEMaTHYeCKOTO  MOJENMPOBAHUS, KOTOPbI€ IIPU3BaHEI
chopMHpOBaThH HABBIKK IOCTPOEHHS MOJIENIEN peabHBIX CHUTyalu#, UCCIIENOBaHUS
3TUX MOJIENIEH C MOMOILBIO anmapara anreOpsl U MaTeMaTHYECKOro aHaju3a W
HHTEPIPETAllMU NOMYYEHHBIX pe3yJIbTaTOB. [aKue 3a/JlaHus BIUIETEHBI B KaXKIbIi
13 pa3/iesioB IPOrpaMMBl, IOCKOIBKY BECH MaTepHall Kypca IIHPOKO UCIIOIb3yETCs
AJIsE pEelIeHUs NPUKITAAHbIX 3a1a4. IIpy pemenun peanbHBIX MPakTHYECKUX 33124
ydallhecss pa3BHBAIOT HAOIIOAATENBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsl, WCIIONB30BaTh AHAJIOTHIO, 0000IATh W KOHKPETU3UPOBAThH
npobiemy. JlesTeNbHOCTh IO (OPMHPOBAHHIO HABBIKOB PEIIEHHMS IIPHKIIAJHBIX

3a/la4 OpraHU3yeTCs B IPOLECCE M3Yy4YEHHUs BCEX TeM Kypca «Anrebpa M Hauana
MaTeMaTHIeCKOTO aHaIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM ILJIAHE

B yuebHOM miiaHe Ha u3yyeHHe Kypca anrebpsl M Hayal MaTeMaTHYeCKOTo
aHaiu3a Ha 0a30BOM ypOBHE OTBOAMTCA 2 yaca B Heaenmo B 10 Kinacce U 3 yaca B
Henemo B 11 knacce, Bcero 3a 1Ba roga o0ydenus — 170 gacos.



COAEPXXAHME YYEBHOI'O KYPCA

10 KJIACC

Yucsia 1 BbIYHCIEHHS

Pannonaneueie yrcna. OOGBIKHOBEHHBIE W JAECATHYHBIE IPOOH, MPOLEHTHI,
OeckoHedHBle — MepHoAMYecKHe ApoOH.  ApuMeTHYecKHe  ONepanud
palMOHaNIbHBIMU YHCIIAMH, IIPe00pa30BaHUs YUCIIOBBIX BhIpaxeHui. [Ipumenenue
Apo0eil U MPOUEHTOB JJI PENIeHHs NPUKIAIHBIX 3a[a4 U3 PasIudHEIX OTpacied
3HaHUHU U PeAIbHOU KU3HH.

JleWcTBuTenbHple  4ucia. PaluoHanbHBIE M HppalMOHAIbHBIE YHCIA.
ApudMmeTHyeckre Onepaluu ¢ AeHCTBUTENBHBIMM YHMCIaMH. IIpUGIMKEHHbIE
BBIYMCIICHUS, TIPABUJIAa OKPYTJIEHHUS, IPUKHUIKA U OLIEHKa pe3yIbTaTa BEIYMCIIEHHIA.

Crenenp ¢ mensiM  nokasarteneM. CranmaptHas ¢GopMa  3ammucu
JIEUCTBUTENBHOTO 4ucna. Mcrons3oBaHue moaxonsiied  (HOpMBI  3amMCH
JICHCTBUTENIBHBIX YUCEN IJIsl PELIeHHs NPaKTUYeCKWX 3alad M TPeNCTaBICHUs
TaHHBIX.

ApudMeTHYeCKMH  KOpPeHb  HATypalbHOW  cremeHW. JleiicTBuS ¢
apr()METHYECKMMH KOPHSIMH HATYPAIBHOM CTEIIEHH.

CuHyc, KOCHHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
ApKTaHIeHC YUCIIOBOTO apryMEHTA.

YpaBHeHHS U HEpaBeHCTBA

ToxnecTBa ¥ TOXAECTBEHHEIE IPE0OPA30BAHHS.

ITpeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPQXKECHUH. OcHoBHBIE
TPUTOHOMETpUYECKUe GOPMYJIBL.

YpaBHeHHEe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pellleHHe HepaBEeHCTBA.
MeTton uHTEpBAOB.

Penienue 1eneix ¥ 1po6HO-pALMOHATBHEIX YpaBHEHHH 1 HEPABEHCTB.

Pernienue uppanvoHanbHbIX YpaBHEHHH U HEPABEHCTB.

Pemenvie TpUroHOMETpHYECKUX YPaBHEHHUA.

IIpumMeHenne ypaBHEHUH U HEPABEHCTB K PEIIEHHMI0 MaTeMAaTHYECKUX 3a1ay
Y 3aJ1a4 U3 pa3lIMYHbIX 00s1acTel HAYKU U pealbHOM JKU3HH.

DOyHKUHH U rpaduKu

QyHkuys, cnocobel 3amaHus GyHKOWM. [paduk dyskmuu. Bzaumso
obpaTHbIe QYHKIIHH.

OGnacTe onpesieNeHUst U MHOXECTBO 3HaueHui Gyukuuu. Hynu QyHkuum.
[TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE ¥ HEYETHBIE (DYHKIHH.

Crenennas QyHKIMS ¢ HaTypaJbHBIM U LieNbIM TOKasaTejeM. EE cBoiicTBa u
rpaduk. CBoWcTBa ¥ rpadUK KOPHS 1-OM CTETIEHH.




TpuroHomerpuyeckas OKpPY)KHOCTb, ONpEAE]EHHE TPUTOHOMETPHYECKUX
GbyHKIMH 9UCIIOBOrO apryMeHTa.

Hauyana maTemaTHyeckoro anajanza

[TocnenoBaTenbHOCTH, CITOCOOBI 3aaHus [10CJIeA0BATEJIbHOCTEIA.
MOHOTOHHEBIE TOCIIEA0BATEIHHOCTH.

ApudmeTnyeckas ¥ TeoMeTpudecKas Iporpeccur. beckoHeuno y6piBarommas
reomerpuyeckas nporpeccus. Cymma 6€CKOHEUHO yOBIBAIOIIEH reoMeTpUYECcKON
nporpeccur. @opMyna CIOXKHBIX HPOLEHTOB. MCIONb30BaHME MPOTPECCHU s
pelleHuUs pealbHbIX 3a/]a4 IIPUKIIAHOIO XapaKTepa.

MHoxecTBa H JIOTHKA

MHoxecTBO, onepanuy HajJ MHOXecTBaMH. [luarpammsl Ditnepa—Benna.
IIpriMeHeHHe TEOPEeTUKO-MHOXKECTBEHHOTO arapara i ONMCAaHMS peajbHBIX
TPOLIECCOB U SIBIIEHUM, DY PELIEHUH 3a]a4 U3 IPYTHX Y4eOHBIX IIPEIMETOB.

Onpenenenue, Teopema, CieICTBHE, 10KA3aTEILCTBO.

11 KJIACC

Ymucia H BbIYHCIEHHS

Harypanenslie u nensle ynucna. [Ipu3Haku IeTUMOCTH TIENBIX YUCEI.

Crenens ¢ paiuoHaIbHbIM MokasaresieM. CBOMCTBA CTENEHH.

Jlorapum uncna. JlecAITHYHBIE ¥ HATYPAIbHBIE JIOTapU(MEL

YpaBHeHHs H HepaBeHCTBA

ITpeobpasoBanue BbIpaXeHU#, COAEPIKAIINX JTOrapuPMBI.

IIpeobpasoBanne BBIpaXEHHH, COIEPKALIMX CTENEHH C pPalMOHANLHEIM
MOKa3aTeNeM.

IIpumepsl TPHTOHOMETPHYECKUX HEPABEHCTB.

IloxasaresnbpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapupmudeckue ypaBHeHHS U HEpaBEHCTBA.

CucreMsl TMHEHHBIX ypaBHEHHH. Peienne MpuKIagHbIX 3a4a4 ¢ MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YpaBHEHHH.

CucTeMBl M COBOKYITHOCTH PallMOHANIBHBIX YPABHEHUH U HEPABEHCTB.

IlpumMenenve  ypaBHEHMH, CHCTEM ¥  HEpPaBEeHCTB K  pELIEHHIO

MaTeMaTHYeCKUX 3a/1ay M 3a/lau M3 DPa3NUyHbIX 00JacTeidl HayKM W peanbHOH
KHA3HH.

POynkuuu 1 rpaduku
@Oyukuus. [lepuomuueckne QyHkuuu. [IpOMEXYTKH MOHOTOHHOCTH

Gynkumn. MakcuMyMsl ¥ MEHEMYMBI QyHKUMH. HawGonsiiee u HauMeHbIee
3HayeHue QYHKIMH Ha IPOMEKYTKE.

Tpuronomerpuueckue GpyHKIHUU, UX CBOMCTBA U IPa(UKH.
IloxasarensHas u norapudmudeckas GyHKIUM, UX CBOMCTBA ¥ Ipa(uKH.



Vcnions3oBanue rpadukoB GYHKUMEA s PEIIEHUs YPABHEHHN U JIMHEHHbBIX
CHCTEM.

HcnonesoBanue rpagukoB GyHKIMH Ul WCCIENOBaHMS IIPOLECCOB K
3aBUCHMOCTEH, KOTOpblE BOSHUKAIOT IIPH PEIICHHWM 3a[a4 W3 APYTHX Y4eGHbIX
IIPEIMETOB U PEATILHOM JKHU3HH.

Havaia maTemaTH4ecKkoro anaJjusa

Henpepeisubie QyHkiyy. MeToq HHTEpBAIOB [ PEINEHNs HEPaBEHCTB.

[Ipoussomnas  dynkumu. Teomerpudeckuii ¥ QU3MYECKHd  cMBICH
TIPOU3BOJIHOM.

IlpousBonHbie  3neMeHTapHBIX  (GyHKUmA.  DOpPMyJbl  HAXOXKIEHHUS
IPOM3BOJTHOM CyMMBI, IPOU3BEIEHNS] U YaCTHOTO (DYHKIIUM.

[IpuMeHeHne POU3BOAHON K HCCIENOBaHUIO (YHKIMIH Ha MOHOTOHHOCTD W
3KCTpeMyMbl. Haxoxnenne HanubONbIIEro ¥ HAaMMEHbILEro 3HaYeHuss QYHKIMU Ha
OTpe3Ke.

IlpuMeHeHne NpOM3BOJAHON Il HAaXOXKAEHWsS HAWIY4YIIEero pelleHus B
NPUKIaJHBIX 3aa4ax, JUld OIpEAENeHUs CKOPOCTH IMPOLECca, 3aJaHHOTO
(bopMyoii W rpadUKoM.

[TepBoobpasnas. Tabmuia nepBoobpasHbIX.

Wuterpan, ero reomerpuueckuid W (U3MUECKMH CMBICH. BhIYucIeHHE
uHTerpana no ¢popmyie Hetorona—Jleiibruna.



IIJIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yueGHOro mpenmera «MaremaTHKa» JOMKHO ObecreurBarh
JIOCTHIKCHUE Ha YPOBHE CPeIHEro o0IIero oOpa3oBaHust CEAYIOIUX THYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX Pe3yIBTATOB:

JUYHOCTHBIE PE3YJIBTATHI

JIN4HOCTHBIE pe3yNbTaTBl OCBOGHMSI IIPOTPamMMbl y4eGHOro mpeaMera
«MaremaTHKa» XapaKTepHU3yOTCS:

I'paxkjanckoe BOCIIUTAHHE:

c(hopMHPOBAHHOCTBIO IPAKIAHCKON TO3UIMK 06YYaIOIIEerocs Kak akTHBHOTO
M OTBETCTBEHHOI'O 4JI€Ha POCCHMCKOro oOILIecTBa, TIpENCTaBIEHUEM O
MaTeMaTH4ECKUX OCHOBaX (GYHKIMOHMPOBAHHUS Pa3MYHBIX CTPYKTYp, SBICHMH,
npoLenyp TIpaxIaHCKOro obmiectBa (BBIOOpHI, OHNPOCEI W 1p.), yMEHHEM
B3aHMOJICMCTBOBaTh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C UX
(GYHKIMSIMHU U Ha3HAYEHHEM.

IlaTproTHyYeckoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO POCCUHCKO# TPaXAAHCKON HAEHTUYHOCTH, YBAKEHUS K
NPOLIJIOMY M HAaCTOSIIEMY POCCUHCKOM MaTEMATUKH, [IEHHOCTHBIM OTHOLIEHHEM K
JOCTH)KEHUSM POCCUMCKUX MaTEeMaTUKOB U POCCUHMCKON MaTeMaTHYECKOM IIKOJIBL,

K HMCIONB30BAHUIO STHUX AOCTHKEHWH B JIPyIMX HayKaX, TEXHOJOTHAX, chepax
3KOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIATAHUS:

OCO3HaHHEM Iy XOBHBIX LEHHOCTEH pOCCUICKOro HapoJa;
ChOPMHPOBaHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO IOBEIEHHS,
CBA3aHHOI'O C MPAKTHYECKUM NPUMEHEHUEM NOCTHKEHUH HAYKH M [IESITEIbHOCTHIO
Y4€HOT0; OCO3HAHHEM JIMYHOIO BKJIa/Ja B IOCTPOSHUE YCTOHIMBOTO OYyILETO.

DCTETHYECKOE BOCIIUTAHHE:

3CTETUYECKHUM OTHOIEHHWEM K MHPY, BKIIOYas ICTETHKY MaTEMaTHUYECKHX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a/a4, pELlIeHUH, PacCyXJECHHUI;
BOCIIPUMMYHMBOCTHIO K MAaTEMAaTHYECKHMM acleKTaM pPa3luYHbIX BUIOB UCKYCCTBA.

Du3nyeckoe BOCIIUTAHHE:

C(OPMHPOBAaHHOCTHIO yMEHHsI TPUMEHSTH MaTeMaTU4eCKHe 3HAHHUS B
MHTEpecax 3710pOBOro MU Oe3omacHOro obpasa »H3HH, OTBETCTBEHHOT'O OTHOILICHMS
K CBOEMY 3[I0pOBBIO (310pOBOE MUTAHHE, COANAHCHPOBAHHEBIM PEXUM 3aHATUH 1

OT/IbIXA, perynsipHas (busnueckas aKTUBHOCTB); buzudeckoro
COBEpILIEHCTBOBAHMUS, npu 3aHATHSIX CIIOPTHBHO-03JOPOBUTEIBHOM
NesSTebHOCTBIO.

TpynoBoe BociUuTaHue:



TOTOBHOCTBIO K TpYyJy, OCO3HAHHEM LEHHOCTH TPYIONIOOHS; MHTEPECOM K
pasiiM4HBIM  chepaM  NpOMECCHOHANBHOM  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHKOH U e€ MNPUIIOKEHHAMH, YMEHHEM COBEpINATh OCO3HAHHBIN BBIOOD
Oymywed mnpodeccHu ¥ peann30BBIBATH COGCTBEHHBIE JKU3HEHHBIE TUIAHBL
FOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3OBaHHIO W
caM000pa3oBaHMIO Ha IPOTSIKEHMH BCEM JKM3HU, TOTOBHOCTBIO K aKTUBHOMY
y4acCTHIO B PELIEHHHU IPAKTHYECKHMX 3a/1a4 MaTeMaTHYeCKOM HalPaBJIEHHOCTH.

DKOJIOTUYECKOE BOCIIATAHHUE:

COPMHUPOBAHHOCTBIO JKOJIOTMYECKON KYIBTYphl, ITOHMMAHMEM BJIMSHUS
COMAIbHO-3KOHOMHUIECKUX TMPOLECCOB HA COCTOSIHUE NMPUPOAHOM M COLMANBHOM
CPEMBl, OCO3HAHHEM TNOOAILHOTO — XapakTepa 9SKOJOTMYECKHX  IPOGIeM;
OpHMEHTalliell Ha NPUMEHEHHe MAaTeMaTHYeCKHX 3HAHMH Ul pelleHHs 3aiay B
00nacTv OKpyXarolledl cpebl, IMJIAHMPOBAHMS IOCTYNIKOB W OIEHKM HX
BO3MOJKHBIX NOCJIEACTBHM [Tl OKPYIKAIOIIEH Cpebl.

IleHHOCTH HAYYHOT'O ITO3HAHKS

COPMHUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3sBUTHS HAyKMh M  OOLIECTBEHHONM MpPaKTHKHM, IIOHUMAaHUEM
MaTeMaTHYeCKOM HayKd KaK c(epbl 4YelOBEYECKOM JeATENbHOCTH, JTaloB eé
PasBUTUS M 3HAYUMOCTH I Ppa3BUTHS LMBHIM3ALMK, OBJIAJCHHUEM SI3BIKOM
MaTeMaTUK¥ M MaTeMaTH4YeCKOW KyJbTypOod KaK CPEJCTBOM IIO3HAHHUsS MHpa;

TOTOBHOCTBIO OCYULIECTBIISATE IIPOEKTHYIO M MCCIIEHAOBATENbCKYIO JESTEIBHOCTD
UHJIMBU]TyallbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATDI

MeranpeameTHsie pe3ynbTaThl OCBOEHHS NPOrpaMMbl y4eGHOro mpeaMera
«Maremartuka» XapaKTepU3yHTCs OBJIAICHUEM YHUBEPCAIbHBIMU
NO3HABAMENIbHbIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMY
0elicmeUAMYU, YHUBEPCANbHLIMY PEZYNIAMUSHLIMU 0eliCIBUAMU.

1) Vuueepcanvnvie = nosnasamensmvie  Oeiicmeus,  obecneuusaiom
hopmuposanue 6azo8vix KOZHUMUBHLIX Npoyeccoe obyualowuxcs (oceoeHue
Memooo8  NO3HAHUA — OKPYXICAIOWe20  MUpa;  NpUMEHEeHue  NO2UYECKUX,
uccnedoeamensCKux onepayull, ymenui pabomams ¢ uHgopmayue).

ba3oBele noruyeckue neicTBUSA:

* BBISIBIIAITh M XapaKTepHU30BaTh CYIIECTBEHHBIE NMPU3HAKH MaTEMAaTHYECKUX

OOBEKTOB, TIOHATUH, OTHOIIEHHH MeXIy MOHSTUSIMU; (OPMyYJIUPOBATH
ONpeJeieHUs]  MOHATHH; yCTaHABIMBaTh CYHIECTBEHHBIM  IPH3HAK

KJlacCu(puKaluy, OCHOBaHMA A OOOOLIEHHMs W CpPaBHEHHMS, KPUTEPUM
IIPOBOAUMOI0 aHAJIKM3a;



* BOCIIDUHUMATh,  (GOpPMYNUpOBaTh ¥  MPeoOpa3oBbIBATh  CYXKICHHUS:
YTBEPAWTENbHbIE W OTpHULATENbHbIE, €IWHHYHBIE, YACTHLIE U OOLIUE;
YCIIOBHBIE;

*BBIBIATE ~ MaTeMaTHYECKHE  3aKOHOMEDHOCTH,  B3aUMOCBS3M U
npoTuBOpeurss B (akTaxX, NaHHBIX, HAONIONEHHMSAX M YTBEPKICHMSX;
npejyiaraTb ~ KPUTEPUM IS BBIABIEHHS  3aKOHOMEPHOCTEH W
IIPOTUBOPEYHH;

e IeNIaTh BBIBOJBI C WCIIOJIb30BAaHMEM 3aKOHOB JIOTMKH, [eAYKTHBHBIX WU
UHIYKTHBHBIX YMO3aK/IIOYEHUN, YMO3AKIIIOYEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITETTBHO N0Ka3aTebCTBa MaTeMaTHYECKUX
YTBEPIKIECHHUM (IIpsSMBIE U OT IPOTUBHOTO), BHICTPAUBATH apryMEHTALIMIO,
NPUBOJIUTE ITPUMEPBl U KOHTPIPUMEPH; OOOCHOBHIBATH COOCTBEHHBIE
CYXEHUS U BBIBOJBI;

*BpIOMpaTh cIoco® pemeHust y4yeOHOM 3amauv (CpaBHUBATH HECKOIBKO
BAPMAHTOB pELIEHMs, BHIOMpaTh Haubollee NOAXOMAMINM C Y4ETOM
CaMOCTOSITENILHO BBIAIETIEHHBIX KPUTEPHEB).

basoBble HccneroBaTeNnbCKUE EHCTBHS:

* KCIIOJIb30BaTh BOINPOCHI KaK MCCIENOBAaTENbCKUA WHCTPYMEHT IIO3HAHWS;
(hopmynupoBaTh BONpOCH, (UKCHpPYIOIIKE MPOTHBOpEYHe, Mpobiemy,
yCTaHaBIMBaTh HMCKOMO€ ¥  JaHHOe, (GOpPMHUpOBaTh  TIMIOTE3Y,
apryMeHTUMPOBaTh CBOKO MO3ULIUIO, MHEHHE;

* IPOBOJIUTH CAMOCTOSATENBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BAHUE
110 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBIEHUS,
IpoIlecCa, BBIABICHUIO 3aBUCUMOCTEH MeXAy OOBEKTaMH, SBIEHHSIMMU,
NpOoIEeCcCaMu;

* CAaMOCTOATENBHO (OpMYIHpOBaTh 000OIIEHNS W BBHIBOABI 10 pe3yJbTaTaM
NPOBEIEHHOIO HAOIIONEHUS, MCCIIENOBaHUS, OLEHUBATH JIOCTOBEPHOCTE
IIOJIyYEHHBIX PE3yJIbTaTOB, BBIBOAOB U 0000IICHHIA;

* IDOTHO3UPOBaTh BO3MOXKHOE pa3BUTUE IIpollecca, a TakKXkKe BBIIBUIATEH
NPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pa6ora c undopmanueii:

* BEISBJIATE JI€(PUUUTE MH(GOpPMALIUK, JaHHBIX, HEOOXOMUMBIX IS OTBETa Ha
BOIIPOC U JUIS pPeIIeHUs 3a/1a4u;

* BEIOMpATh MHQOPMALHMIO U3 HCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3MpOBaTh U MHTEPIPETUPOBATh WH(OPMALIUIO pa3IUYHBIX
BUJIOB ¥ ()OPM MpEICTABICHHUS;

* CTPYKTypUpOBaTh MHGOPMAIMIO, NPE/ACTABIATh €€ B PasiuuHBIX (hopmax,
WILTIOCTPUPOBATH rPapUuecKy;



* OLICHUBATh HaAEKHOCTh uHGOpMaIHK 1o CaMOCTOSATETBHO
c(OpMyNUPOBaHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie KOMMyHuKamueHole Oeticmeus, obecnevusaom

ChOpMUPOBAHHOCMb COYUANLHBIX HABBIKOB 0OYYAIOUSUXCA.

OO1eHue:

* BOCIIPUHUMATh U (HOPMYIIUPOBATH CYXKIEHUS B COOTBETCTBHU C YCIOBHUIMU
M LeNsIMH OOIIEHHMS; SICHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOUKY
3pEHHs B YCTHBIX W MUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 110 XOMY
peLIeHus 3a/ia4i, KOMMEHTUPOBATh IOJIyYeHHBIN Pe3yIIbTaT;

*B X07ie 06CYXK/IEHMS 3a/laBaTh BOMPOCHI 0 CYIECTBY O6CY IaeMOU TeMBI,
poOIeMBl, pelaeMoit 3a1a4u, BEICKa3hIBaTh M/eH, HAlleJeHHbIE Ha MTOUCK
PEeIIeHMs; COMOCTABIATh CBOM CYXKICHHS C CYXAECHHSIMH JPYIHMX
YYaCTHHKOB JiManora, oOHapyXMBaTh pa3jiMuyMe W CXOICTBO MO3MIMIA, B
KOPPEKTHOH GopMe HopMyTMpOBaTh Pa3HOITIACHS, CBOM BO3PAKEHMS;

e IPE/ICTABIIATE PE3yJIbTAThl PEIIEHUS 3a7a4i, SKCIIEPUMEHTA, UCCIIeJOBAHUS,
MPOCKTa; CaMOCTOATENBHO BBIOUpATh (OpPMAT BBICTYILIEHUS C YYETOM
3a/1a4 Mpe3eHTalUy U 0OCOOEHHOCTE! ayIUTOPHH.

CoTpynHuUYecTBO:

e IOHMMATh ¥ UCIOJIb30BaTh NPEMMYINECTBA KOMAaHJHOW ¥ WHIWBHIYaIBHOM
paboTel mpH pelieHuH y4eOHBIX 3aaad; NPUHHAMATh Ledbh COBMECTHOM
ACATENbHOCTH, IUIAHMPOBATh OpPraHM3al[MI0 COBMECTHOM  paboTsl,
pacmpenesnsaTs BUAbl pabOT, JOroBapHBaThCS, OOCYXIaTh MPOIECC M
pe3ynbTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JTIOEH;

* y4acTBOBATh B IPYNIOBBLIX (opMmax paboTel (00CyxaeHusl, 0OMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» M HHBIE); BBIIOIHATH CBOK YacTh pPabOTHl U
KOODZIMHMPOBAaTh CBOM JEUCTBHS C JAPYTHMH 4YJI€HAaMH KOMAaHJbI;
OLICHMBATh KAYeCTBO CBOEr0 BKJajJa B OOLIMH HPOAYKT MO KPHUTEPHUSM,
chOpMyTHPOBaHHBIM YYaCTHUKAMM B3aUMOIEHCTBUSI.

3) Yuueepcanvnoie  pezyniamuensie  Oeticmeus, obecneuusaiom
(hopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTI.
Camoopranu3zanus:

COCTaBIIATH IUIAH, aJITOPUTM PEIIEHHs 3a/1a44, BEIOMPATh CIIOCO0 pelieHus ¢
y4€TOM UMEIOLINXCsl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBAaTh BAPUAHTHI PEILEHUMN C y4ETOM HOBOW HHGOPMALIKH.

CaMOKOHTpOIIE:

*BIaJICTh HAaBbIKaMM II03HABaTEIbHOW peduieKCMM KaK  OCO3HAaHWUs
COBEpPINAEMBIX JIEHCTBUH U MBICIUTENBHBIX MPOIECCOB, UX PE3YJILTATOB;
BIAfeTh CIOCOOAMH  CaMONpPOBEPKH, CaMOKOHTPOJs TMpolecca ¥
pe3ynbTaTa pelleHUs] MaTeMaTHYeCKOM 3aauM;



* IPE/IBUAETH TPYAHOCTH, KOTOPLIE MOTYT BO3HUKHYTH NPU PEILEHUM 3a/auH,
BHOCUTH KOPPEKTHBEI B JEATENBHOCTh HA OCHOBE HOBLIX OOCTOSTENBCTB,
JIaHHBIX, HAWJIEHHBIX OIIUOOK, BEISIBICHHBIX TPYIHOCTEH;

* OLICHHBAaTh COOTBETCTBHE pe3yJbTaTa LEId M YCIOBHSM, OOBICHATH
NPUYHHBI JTOCTHKEHUS WIIM HENOCTHIKEHMsS Pe3yJIbTaTOB AEATENbHOCTH,
HaXOIUThb OLIUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenue yuebHOro Kypca «Asnre6pa 1 Hayana MaTeMaTHYECKOTO aHAIM3ay
Ha YpOBHE cpefiHero obiero obpa3oBaHMs AOKHO OOECIIEYMBATh JOCTHIKEHHE
CIEYIOIIUX MPEAMETHBIX 00pa30BaTebHBIX PE3YIIHTATOB:

10 KJIACC

Yuc1a ¥ BLIYHCICHHA

OnepupoBaTh MNOHATHSIMH: pPAlMOHAIBHOE M JEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAs M IE€CATHYHAS JPOOb, IPOLIEHTHI.

BHINONHATE ~ apupMeTHYecKHe  Omepaudd ¢  pal¥OHANBHBIMH U
JEHUCTBUTEIIbHBIMU YHCIIAMH.

BhINONHATE NPUOIMKEHHBIE BBIYUCIICHHS, UCTIONb3Ys IIPaBUiIa OKPYIJICHHS,
JENaTh MPUKUIKY U OLIEHKY pe3ybTaTa BEIYUCIEHUH.

OnepupoBaTh MOHATHAMHM: CTENEHb C LENbIM MOKA3aTeNeM; CTaHJapTHAs
(popma 3anMcH JEHCTBUTENBHOrO 4KCIa, KOPEHb HATYPAlIbHON CTENeHU:
HCIIOJIb30BaTh MOAXOAALLYI0 HOpMyY 3alUCH JIeHCTBUTENBHBIX YKCEN IS PEIEHHS
MPaKTHYECKUX 3aJ1a4 U MPEACTaBIEHHUS JaHHBIX.

OreprpoBaTh MOHATHSAMH: CHHYC, KOCHHYC M TAHI€HC TIPOM3BOIBHOIO YIJa;
MCII0JIb30BATH 3aIMCh IPOM3BOJIBHOIO yITIa Yepe3 0OpaTHbIE TPUTOHOMETPHYECKHE
(bYHKIHH.

YpaBHeHHS H HepaBEeHCTBa

OrnepupoBaTh MOHSTHSMM: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO, LEJIOE,
panyoHalbHOE, UPPALIMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHYECKOE
YPaBHEHHUE;

BoimonHATe npeoGpa3oBaHUs TPUTOHOMETPHYECKUX BBIPAKEHMI M pellaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BeinonHsaTh npeobpa3oBaHUs LENBIX, PAlMOHAIBHBIX M HMPPallOHATbHbIX
BHIDOKEHMH M  pelaTh OCHOBHBIE THIBI  LENBIX, palMOHANBHBIX U
UppalMOHAIbHBIX YDAaBHEHUH U HEPABEHCTB.

ITIpuMeHATE ypaBHEHHS U HEPABEHCTBA JUIS PELIEHHs MATEMAaTHUECKUX 3a1ay
¥ 33J1a4 U3 Pa3iIM4YHBIX 00/1acTel HAYKH M PealbHOM KHU3HH.



MogennpoBate peanbHble CHUTyallli HA s3bIKE anrebphl, COCTABIATH
BBIDQXKCHMSI, YPAaBHEHHMs, HEPaBEHCTBA IO YCIOBHIO 3aIa4d, WCCIENOBAThH
IOCTPOEHHBIE MOJIENM C MCIIOIBE30BaHUEM allapara aire6psl.

PyHkuuH" H rpaduKH

OrnepupoBath MOHATHAMH: (QYHKIMSA, COCOOB! 3aiaHusl (YHKIHH, 06IacTh
ONpE/IeIeHUss U MHOXECTBO 3Ha4eHMH (GYHKIWH, TpadvK (YHKLMH, B3aUMHO
obpaTHbIe QYHKIHH.

OnepupoBate MOHATUSMH: YETHOCTh M HEYETHOCTH (YHKIHM, HYIH
(QYHKLUH, TPOMEIKYTKH 3HAKOIMOCTOSHCTRA.

Hcnons3oBate rpaduky GyHKIHN A/Is pELIEHUs] YPaBHEHMIA.

Crpoutpb u yuTath rpaduKy THHEHHOM (QYHKLWMM, KBAAPATHUHOH (YHKIHH,
CTENEHHOW QYHKIUH C LEIBIM [TOKA3aTeNIEM.

Hcnone3oBate rpapuku QYHKUMH Ui MCCIENOBAaHUS IIPOLECCOB 1
3aBMCUMOCTEH NpH PEIIeHHH 3a1ay M3 APYruX y4eOGHBIX MPEAMETOB M peabHOl
)KU3HH; BBIPaXKaTh (OPMyJIaMH 3aBUCHMOCTH MEX]y BETMYHHAMH.

Havana MaTemaTH4ecKoro anaJjusa

OrneprpoBaTh MNOHATHAMU: IIOCIENOBATENBHOCTh, apudMeTHdecKas |
reoMeTpudecKast POrPECCHH.

OneprupoBaTe mnoHATHAMH: OECKOHEYHO yOBIBaloIas TIeoMeTpHUYecKast
porpeccus, CcyMma 6eCKOHEYHO yOBIBarOLIel reOMeTPHYECKON ITPOrPECCHH.

3azaBaTh NOCIIEN0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcrionb30Bath CBOWCTBA MOCTIE/I0BATEIBHOCTE! M IPOTPECCHit ISl peleHus
peanbHBIX 3aa4 NPUKIATHOTO XapaKTepa.

MHoxecTBa H JIOTHKA

OnepupoBaTh NOHATUSIMU: MHOXECTBO, OIIEPALIMM HaJl MHOKECTBAMH.

Vcrionb30BaTh  TEOPETHKO-MHOMKECTBEHHBIM — ammapar JUis  ONHCAHHs
PEabHBIX TPOLECCOB W SIBICHUM, NPH pELIeHMH 3a4a4 M3 JAPYruX y4eOGHBIX
IIPEIMETOB.

OmnepupoBaTh  TNOHATHSMHU:  ONpEJENEHHe,  TeopeMma,  CIe/ICTBHE,
I0Ka3aTebCTBO.

11 KJIACC

Yuca 1 BLIYHCIEHHA

OnepupoBaTh NOHATHUSMHU: HATypalbHOE, IEJ0€ YHUCIO, MCIONb30BaTh
IPU3HAKK ENMMOCTH LIEBIX YKCENl, Pa3jioKEHHe YKUCa Ha MPOCThIE MHOXHTEIH
JUISL pellieHns 3a/1ay.

OnepupoBaTh NOHATHEM: CTEIICHD C PALIAOHAJIBHBIM [10KA3aTEIEM.

OnepupoBarh NOHATHSAMH: JIOTapU(M YHUCNA, NECATUYHBIE M HATypalbHble
norapugmsl.



YpaBHeHus u HepaBeHCTBa

IIpuMeHATe  CBOWCTBA CTeNMEHH UL [Peo0pasOBaHHs  BBIPAKEHUIL;
ONepHpOBaTh TMOHATUSMHU: IOKa3aTebHOE ypaBHEHHWE U HEepaBeHCTBO, pellaTh
OCHOBHBIE THIIBI [IOKA3aTEbHBIX YPABHEHUH U HEPABEHCTB.

BEIMONHATE  MpeoOpa3oBaHus  BHIPAXCHHH, COAEPKAIIUX  JIOTapH(bMBL
ONEPUPOBATH IOHATUAMHU: JIOTApU(PMHUIECKOE YpaBHEHUE M HEPABEHCTBO; PelIaTh
OCHOBHBI€ THUIIbI TJOTapH(PMHUYECKUX YPaBHEHUN U HEPABEHCTB.

HaxopmuThb perenss NpocTeHINX TPUrOHOMETPHYECKIAX HEPABEHCTB.

OrepupoBaTh MOHATHAMH: CHCTEMa JIMHEWHBIX ypPaBHEHHH M €& pellieHue;
UCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHUM 1UIS peLIeH s IPAaKTHYECKHX 3a/1ad.

HaxoauTh pemeHus nNpocTeHIIMX CHCTEM ¥ COBOKYIHOCTEH paIllMOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

Mozenuposare peanbHble CHUTyallMd Ha $3bIKE anrebpbl, COCTaBIATH
BBIDA)KCHHUS, YPaBHEHHUS, HEPAaBEHCTBA M CUCTEMBI II0 YCIOBHMIO 3aayy,
MCCJIENI0BATh IIOCTPOCHHBIE MOJIENH C MCIIOIb30BaHUEM allapaTa aireOpsi.

®yHkuuu ¥ rpadpuku

OnepupoBarte  TOHATHAMM: HepUOAMYEcKas (GYHKIUS, [POMEKYTKH
MOHOTOHHOCTH (YHKIMM, TOYKM OSKCTpeMyMma OYHKIMH, Haubombliee U
HaWMeHblIee 3Ha4YeHHs QYHKIMH Ha MPOMEXYTKe;, MCIONb30BaTh MX IS
WCCIIeIOBaHUS (DYHKIUH, 3a1aHHOMN rpaduKoM.

OrnepupoBaTh NOHATUSMHU: TpadUKH MOKA3aTebHOM, NorapudMuueckoil u
TPUTOHOMETPUYECKUX (QYHKIHH; H300paxaTh WX Ha KOOPAMHATHOM TUIOCKOCTH M
UCTOJIb30BaTh [l PELICHHUs ypaBHEHUH U HEPABEHCTB.

U306paaTh Ha KOOPAMHATHOW IUIOCKOCTH Ipa(UKK JMHEHHBIX ypaBHEHHIA
U MCIOJIb30BATh UX JIJIsl PELICHUS] CUCTEMbI IMHEWHBIX YPaBHEHUH.

Ucnone3oBate rpaduku GYHKUME [0S HCCIENOBaHHsS MPOIECCOB U
3aBUCUMOCTEN U3 IpYTruX y4eOHBIX AUCLIMILINH.

Havana MaTeMaTH4eCKOro aHa/n3a

OnepupoBaTh NOHATUSMU: HENpepbIBHAS GYHKIMS; IPOU3BOAHAS QYHKINMK;
MCIOJIb30BATh T€OMETPUYECKUHA U PU3UIECKUI CMBICI TIPOM3BOIHOM TSl PEILIEHNsI
3ajad.

HaxonuTh Npou3BoHbIE 37€MEHTAPHBIX (QYHKI[MMA, BEIYUCIISATH IPOU3BOHBIE
CYMMBI, ITIPOM3BE/IEHHUS, YACTHOTO (PYHKIIUH.

HMcnonb30BaTh NPOM3BOJHYIO IS HCCIENOBaHU (QYHKIIMA HA MOHOTOHHOCTb
U 3KCTPEMYMBI, TPUMEHSTE PE3yJIbTaThl UCCIEN0BAHUS K IIOCTPOSHUIO rPadUKOB.

Hcnone30BaTh NPOM3BOAHYIO Ui HAaXOXIEHWsS HAMIIYYIIErO pEIIEHHs B
NPUKIIAJHBIX, B TOM YHCJIE€ COLUATBHO-DKOHOMUYECKHX, 3a1a4ax.

OmepupoBaTh TOHSATHUSAMH: TlepBOOOpasHas ¥ MHTErpajg; IOHHMATh
reOMEeTPUYECKUi U PU3NIEeCKHi CMBIC]T HHTErpaa.



Haxomute 1nepBooGpasHble SIeMeHTApHBIX (YHKIMM; BBIYHCIATH UHTEerpan
no popmyne Herorona—JIel6uuna.

Pemare mpukiazHele 3afaud, B TOM YKCIe COLHANBHO-KOHOMHUYECKOTO M
(hu3MUECKOro XapaKTepa, CPeACTBAMY MaTeMaTHYECKOrO aHAJIH3A.



IMPOBEPSIEMBIE TPEBOBAHUSI K PE3VJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM MIPOI'PAMMBI

10 KJIACC

Kon

HPOBEPSIEMOro
pesyjabTara

IIposepsiembie npeaMeTHBIE PE3yJILTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o6uero o6pazoBanus

1.2

13

1.4

Yuciia ¥ BEIYUCIIEHUS

OmnepupoBaTh NOHATHSMH: PAlHOHAILHOE M JICHCTBHTENBHOE YHCIIO,

OOBIKHOBEHHAS U JACCATHYHAs ,[[pOGb IIPOLICHTEI

BBIHOHHHTB apH(bMeTqucxue onepanmkuu C paIlHOHa.HBHBIMH u

JMeHCTBUTEILHBIMHE YHCIIAMH

BemmonaaTe  npuOMKEHHBIE — BBIYMCICHHS,  HMCIIOJB3Ys

npasuia

OKpYTJICHHA, ,uenan; NIPHKHIKY H OLICHK)/ pe3ynLTaTa BEIUHCIICHU I

Onepnpoaan, MOHATHSAMH: CTENEHb C LEJbIM [T0Ka3aTe/ieM, CTaHapTHas
(opma 3ammcH AEHCTBUTENHHOTO YHC/IA, KOPEHb HATYPAJbHON CTENEHH;
HCITOJIL30BATh MOAXOMAIIYIO ()OPMY 3aIHCH AeHCTBUTENBLHBIX YHCEI IS

PpELICHHA NIPAKTHYECKHX 3a1a4 H HpeHCTaBJ'ICHHH JaHHBIX

OﬂepHpOBaTB MOHATUAMM: CHHYC, KOCHHYC W TaHT€HC nponsnonworo
yrjla; HCIOJb30BaTh 3allUCh IIPOHM3BOJIBHOTO Yyriia 4epe3 oOpaTHEBIE

TPHUTIOHOMETPHUECKHE DYHKITHH

2.1

YpaBHEHUS H HEPABEHCTBA

OHCpHpOB&TB HNOHATHSMH: TOXKIECTBO, YPaABHEHHME, HCPABCHCTBO, 1IEJIOE,

palnHoHaNbHOE, HppalHOHAIBHOE ypaBHEHHE, HEpPaBEeHCTBO,

TpHI‘OHOMCTpH'-IGCKOG ypaBHeHHe

2.2

2

2.4

HpHMeHﬂTb YPpaBHCHHA H HEPABEHCTBA JUIA PEIICHHSA MaTEMaTHYCCKHX

BEIONHSTS npeobpa3oBaHysl TPUIOHOMETPHUYECKHX BBIpa)KeHHH u

pemaThk TPHIOHOMETPHYECKHE ypaBHeHmr

BBIHOJIHHTB HpﬁOﬁpaSOBaHHﬂ NENbIX, palHOHAJIBHBIX H praHHOHaJ'leLIX
BBIpa)KCHHH M penrartb OCHOBHBIE THIIBI IEHBIX, palAOHAIbHBIX H

HppaluOHAIBHBIX ypaBHeHPIH H HEPAaBEHCTB

38,[[3‘{ H 3a,uaq H3 pa3JIMYHbIX OﬁﬂaCTCH HaYKH H peEUIBHOH IKHU3HH




MOI[GHHPOB&TB pCallbHBIE CHUTYallUH Ha Jsi3bIKE EU'KFGG]JBI, COCTaBIIATH

2.5 BBIPQKEHHUS, yPABHEHHUSI, HEPABEHCTRA 110 YCIOBHIO 33JIa4d, UCCIIEI0BATh
ITOCTPOEHHBIE MOJIENH C HCIIOJIb30BAHUEM arlapara EU'IFGGPBI
_ 3 }Tymcmm u rpaduku o o ;
_ Onepnposan, n(_)HﬂTHs_Iﬁﬁ: _(I)YHKU,H_SI, cnocoﬁa_ 3ajlaHus  QyHKUMH,
3.1 obyacTe ONpeJeNneHuss W MHOXECTBO 3HAueHHit (yHKuMH, rpadux
GbyHKIMH, B3aUMHO 00paTHEIE (QYHKIUH
39 Onepnpoaaﬁ, "rnlaﬂm;{MH: YETHOCTP M HEUYETHOCTH (DYHKIIHH, H)/HPI-
' Q)yHKuHH IPOMEXKYTKH 3HAKOTIOCTOSHCTBA
33 HCHOJ’IBSOB&TB rpaguku cbyHKuHH JUIST pemeHm[ ypaBHEHUH
. .1 _ -CTPOH'I'B U YHUTaTh I‘paq)ﬁ;c; JTMHEHHOU (})yHKu};H B KBB,I[E{;I"-I;;&E)H_
'i ‘ (GYHKIUH, CTENEHHON (QYHKIIMH C LENBIM II0Ka3aTeleM
) Hcnons3oBats rpathK;_ tl)yHKLI_HI?'I JUIS  MCCIIEIOBAHUS npouecgos "
35 3aBUCHMOCTEH IIpH pelIeHHM 3ajad U3 ApYrux y4eOHBIX HpPeIMETOB H
’ pealbHON  JKM3HM, BbIpaXaTh (OPMyITaMH  3aBHCHMOCTH  MEXIY
BEJIMYMHAMHU
4 | Havana MaTeMaTH4eCKOro aHalu3a
_____ 5 OnepupoBaTh NOHATHAMH: nocnenosa'rénbﬁoc*rh, apumMerrueckas H
' reoMeTpuYecKast IporpeccHu
OﬁepnpOBaTb MOHSATHSIMHU: 6ecx61{;qno yOBIBatOIasi reoMeTpuyecKast
4.2 nporpeccus, CcymMma OeckoHeYHO  yOBIBalOUIe  TIeOMETPHYECKOit
IPOTPECCHH
4.3 3anaBaTh MOCIIEI0BATEILHOCTH pasnnqﬁm_x;m cnocobamu
4 Vcronssosats cBOHCTRA mﬁoc;é;losaTenLHOCTeu %} nporpeccuﬂ ):[;m
' peme}mﬂ peanbHBIX 3aJa4 PUKIJIAJHOIO XapakTepa
5 Mﬂomecmannomxa R
- Onepni)m;a'rb HNOHATUSMH: MHOYKECTBO, OTICpAIlHH HaJl MHOXKECTBAMH |
crons30ats -'i‘&)peTHKO;i\d}IO)KCCTBGHHbIH ammapar Ui OIHCaHUs
5.2 pEAIBHBIX IIPOLIECCOB M SBIECHHM, IIpH pEUICHHH 3aJa4 W3 JApYrux
y4eOHBIX IPeIMETOB
53 OnepHpOBzE; MOHSTHSME: OIIpE/IETIEHHE, TEOpEMa, cnench-ﬁe-,-

JI0Ka3aTeNbCTBO

11 KJIACC




Kon
NPoBEPsIEMOro
pe3yJbTara

1.1

IIpoBepsiembie nNpeIMeTHBIE PE3YJIbLTATHI 0CBOEHHS 0CHOBHOIM
00pa3oBaTeILHOI NPOrpaMMel CpeHero 001mero 06pasoBaHus

Yycia 4 BEIYUCICHUS

OHCPHPOBaTI: INOHATUAMH: HATYpalbHOEC, LEI0E€ YHCIIO, HCIOJIB30BaTh

OpH3HAKKH JCITHMOCTH LEJIBIX YHCEI, PaslIOXKEHHUE 4YKClia Ha IPOCTHIE

MHOXXHUTEH IJIA PEIICHHS 3a0a4

12

OIIGpHpOBaTb INOHATHEM: CTEIICHb C pallHOHAJIBHBIM I10Ka3aTeJIeM

1.3

2.1

OmepupoBare  HOHATHSAMH: JorapudM  uHCHa, JECATHYHBIE U

HaTypaJIbHbIE JTorapumMbl

YI)&BHCHH}I H HEPaBCHCTBa

ITpumensaTs cBOMCTBa cCTemeHHM ISl NpeoOpa3oBaHUS BHIPAXKEHHIA,
ONEepUpPOBaTh IOHATHSMH: I0Ka3aTelIbHOE YpPaBHEHHE W HEpPaBEHCTBO,

PEIIaTh OCHOBHBIC THUIIBI ITOKA3aTEIIbHBIX ypaBHCHPIﬁ H HEPABCHCTB

2.2

23

24

2.5

BemonaaTe npeoOpa3oBaHUsl BBIPQKCHHUM, COIEPKAIUX JIOTapHU(pMBI;
OIEPHPOBATh MOHATUAMH: JIOTapU(PMUUECKOE ypaBHEHHE U HEPABEHCTBO;

peiIaTe OCHOBHEIE THIIBI HOFapH(IJMHT-lCCKHX ypaBHeHHfl H HEPABEHCTB

HaxomuTe pemenns NpoCTEHINX TPUTOHOMETPHYECKHX HEPABEHCTB

OneprpoBaTh MOHATHSMH: CHCTEMa JIHHEWHBIX YpaBHEHHH U €&

pEILIeHUE; UCIOIB30BATh CUCTEMY JIMHEHHBIX YpaBHEHHI Ui pelleHuUs

ITpaKTH4YEeCKHX 3a1a4

Haxomute  pemeHHss INpoCTEMIIMX CHCTEM W COBOKYITHOCTEH

palUOHANBHBIX YPABHEHHH U HEPABEHCTB

2.6

MO,[ICIHIPOB&T]: PE€aJIbHBIE CHTYAllHH Ha A3LBIKE &TIFCﬁpBI, COCTaBJIATH |
BBIpaKCHHA, YPaBHECHHS, HCPABCHCTBA W CHCTEMEI II0 YCIOBHIO 3aJaydH, |
HCCIIENOBATh IIOCTPOCHHBIE MOJEIH C HCIOJB30BAaHHEM armnapara

anreOpsl

3.1

ayn;{unn 1 rpauKu

OneprpoBaTh MNOHATHAMH: NepHOAMYECKad (QYHKIMSA, TPOMEXYTKH
MOHOTOHHOCTH (YHKIIMH, TOUYKH SKCTpeMyma (yHkiwu, Haubonsiee u
HavMEHbIIEEe 3Ha4eHHs (QYHKIMH Ha MPOMEXYTKE; UCIIOJIB30BATh HX IS

uccieaoBaHus QYHKIMH, 3alaHHON rpad KoM

OnepupoBars NOHATHAMM: rpa(UKU IOKA3aTeNIbHOM, JorapuGMHIECKOR U

TPUTOHOMETPUYCCKHX (DYHKIMH; H300pakaTh HX Ha KOODAMHATHOH |




Hzoﬁpaaxa"rb Ha Koop,auHaTHOH IIJIOCKOCTH r‘pad)uxn JTMHEHHBIX |

IIJIOCKOCTH H HCIIOJIL30BaTh A pelI[eHHﬂ ypaBHeHHH H HepaBeHCTB

3.3 YPaBHEHHM H HCIIONb30BaTh HMX N5l PEUICHHS CHCTEMBl JIMHEMHBIX
YPaBHEHHH
% Hcnone3oBate rpaduku (QYHKIHE U1 HUCCIIEOBAHUS IPOLIECCOB H
| :
| 3aBHCHMOCTEH U3 JPYTrHX y4eOHBIX ;mcunnmm
| 4 I—Iaqa.ua MaTeMaTH4YeCKOro aHaiu3a
4.1 (YHKIWH; WCHONB30BATh TEOMETPHYECKHM U (DU3MYECKHI CMBICI
IIPOM3BOIHOM /IS pelIeHus 3aa4
10 Haxomure  npouM3BOJHBIE  3JEMEHTApHBIX  (OYHKIHMH, BBIYUCIATEH

OnepupoBaTh TNOHATHSAMH: HeNpepbiBHAs (YHKIKS, IPOM3BOIHAS

ITPOMU3BOJHBIE CYMMEI, IIPOH3BENCHH A, YHACTHOTO II)YHKHHPI

HCIIOJII:BOB&TB NPOU3BOAHYIO  JJIA HCCJIB,U,OB&HH.FI (lJYHKJ_IHH Ha

4.3 MOHOTOHHOCTb U 9KCTPEMYMBI, IIPUMEHATH PE3YJIbTAThI UCCIEHOBAHUS K
IOCTPOEHHIO rpadKoB
4d Vcrons30Bath npomnc;uﬂym JUIsl HAXO0XKACHHUS Haﬂnquerg;)émeﬁﬁﬁ;
' NPUKJIAJHBIX, B TOM YHCJIE COIHAIbHO-9KOHOMHYECKHUX, 3a,uaqax
45 .Onepupoaarb MOHATUSAMU: mepBooOpa3Has u HHTel"paJ'l, TIOHUMATh
' TeOMETPUUECKHI U (PU3HUECKHI CMBICT HHTerpaia
TE -HaXO,I[HTb NEepBOOOpa3HbIe  3JIEMEHTApHBIX c])yHKmm BBIYUCIIATE
' HHTETpaJI 110 ébopmyne Helotona — JleitGuuma
f 47 Pemars npnxna;mme 3a,uaqH_13— TOM YHCJIE COLIMAIbHO-OKOHOMHYECKOrO
i .

u (I)HBH‘ICCKOTO XapakTepa, CpeaACTBaMH MaTEMaTHYCCKOI0 aHallu3a




IIPOBEPSEMBIE 3JIEMEHTBI COAEPXKAHUS

10 KJIACC
| IIpoBepsieMBblii 2JIEMEeHT COIEPKAHUS
= T | . :
1 Yucna 1 BEIYUCIICHUS
Panuonanbuele quca. OGBIKHOBEHHBIE U necimqnme Zpobw, .l.'IpOHBHTI:I,
OeckoHEuHblE — MepHOaMYecKHe  JApoOH.  ApH(METHYECKHe  ONepalHH
1.1 PalMOHAIBHBIMHA YUCJIaMH, NPeoOpa3soBaHUsI YHCIIOBBIX BhIpakeHui. IIpuMenenue
ApoOeil ¥ MPOUEHTOB I PElIeHHs NPHKIAAHBIX 3a1a4 M3 pasiudHBIX OTpAcieH
3HaHHH U peabHOMN KU3HU
__—,[[é_ﬁcmmeﬂmme YHca. PaLIHOHaJ_Iial-Ible U Hp;;z;umHaﬂmee —
1.2 Apupmeruyeckie ONEepaldHd ¢ ICHCTBUTENBHBIMM 4YHCIaMH. [IpuOIMKEHHBIE
BBIYHCIICHHS, IPABUIIA OKPYTJICHHS], IPUKUIKA H OLEHKA Pe3yJIbTaTa BEIYHCIICHUI
.- Crenens ¢ neneiM nokasaresneM. CraHmapTHas d)opma 3aMUCH JEHCTBUTEIHHOIO
|13 urcna. Mcnonb3oBanue noaxonsmed GOpMbI 3amMCH ACHCTBHTENBHBIX YHCEN UL
PELICHHUs IIPAKTHYECKHUX 3aa4 H l'[pe,[{CTaBIIGHHH JTAaHHBIX
i 4 Apmbmemqecxnﬂ KOpEeHb HaTypalbHOM CT&HCHH- JelicTBus ¢ apmbMemqecmMH
' KOPHSIMH HaTypaJIbHOW CTENEeHH
—1 . Cunyc, KOCP;I}'C H TAHTEHC HHCIOBOTO apryMéHTa. ApKcuHyC, apkxocﬁ;{yT,
' ApKTaHI€HC YHCIIOBOIO apryMeHTa
i 3 YPaBHe;I-ﬂH H;W—_ | o ]
__-2.1 Tomecma_n TOXIECTBEHHEIE npeoﬁpaBOBaHHﬂ
e _— — 1
55 Hpeoﬁpazonaﬂﬂe TPUTOHOMETPHUIECKHX BBIPAYKCHHH. OcHoBHbIE
' TPUTOHOMETPHYECKHE (hOPMYJIIBI
J 54 Ypam-_IeHHe, KOpPEHB _ypaBi;é;ma. HepaseHctBo, bémeﬂnc HepaBeHcma.. Meron
' HHTEPBAJIOB
2.4 Pememif_:-uenmx %4 ﬂpoﬁﬂo-paui;OHa.m;Hblx y‘paBHeHHI;I-H HEPAaBEHCTB _
2.5 Pemenue uppaloHAIBHBIX YpaBHEHHI 1 HepaBeHcrl; _
2.6 PemeHﬁe TpﬁFOHOMﬁTqueCKHx ypal-B-HeHHFI
- Hpnmen_eﬂne ypaBHEHHit u Hepa;e;;é;s K PEIICHHIO MaTeMaTHYECKHX 3ajia4 U 3a/1a4

U3 Pa3IMYHBIX 00J1acTeil HAyKH B PEATbHON JKU3HU




3 OYHKUHH U rpacl)mm
| d)ynxuux crocoObl  3a/1aHus cl:yﬁxuuu. I'papux ¢Pynxuuu. Bzaumuo oﬁpaTH;e_ '
' (ysaxIN
39 Ob6nactb onpenenenna M MHOXECTBO 3HAaueHwil (bym{mm. Hymu dQynxuuu.
' ITpoMexyTKH 3HaKOIOCTOSIHCTBA. YETHBIE U HeYETHBIC (DYHKIUH
5% Crenennas QyHxmus c HaTypaST.BHBm«I W memsM mokasatenem. EE cpoiicta m
' rpaduk. CBoiicTBa 1 rpad ik KOPHS #7-0ii CTENeHH
i TpHI‘OHOMeTthIeCK;I;[ .c;c_py;H;)ETa omnpefeneHue TpHFOHOMeIqueCKHX (I)YHKIIHH.:
' YKCIIOBOT'O apryMeHTa |
4 Hauaia MaTeMaTHIeCKOro aHAH3a - |I
4 HOCJ_IC,[[OBaTeJIBHOCTH, CrocoObl  3a7aHus nocnen%memﬁoméﬁ. MoOHOTOHHEIE ‘
' MOCJIE/IOBATEIEHOCTH
Apnqmt_s';;lqecxas; U TeOMETpHYECKas IPOTPecCHH. BeckoHeHo _yér_:mafgmaﬂ
o } reomerpuyeckas nporpeccus. Cymma OeckoHeuHO yOBIBaIOIIEH reoMeTpUUECKOM
' nporpeccHd. DopMysa CI0XKHBIX IIPOLEHTOB. VICHONIb30BaHWE HPOTPECCUH JUIS
[ pEIIEHUS pealibHBIX 33/1a4 IPUKIATHOTO XapaKTepa
- 5 MmuosxecTBa U JIOTHKA -
MHoxecTBO, on;panH; HEU_[ MHOXecTBaMHu. JluarpamMmbel Oiinepa — BeﬁHa.
5.1 IIpumeHenre TEOPEeTUKO-MHOKECTBEHHOIO armnapara JJisi ONHCAHUS peaibHbIX
IPOLIECCOB H SIBIICHUH, IPU PEIICHUH 3314 U3 ApyruX y4eOHBIX MpeIMETOB
52 Omnpenenenue, Teopema, CISICTBHE, noxmaTeﬂbcr_B_om .
11 KUIACC
K;,q | IIpoBepsiemblii 3J1eMEHT COAepKAHMSI _ __;—_:—____i B
1 Yucna u BEIMUCIICHUS |
”1 I Hatypainpnele 1 nesnble yncia. [IpusHaku JeJIMMOCTH IENIBIX YHCEN |
1.2 Crenens ¢ pa;mHaerHbm noxasaterniem. CBOJHCTBA CTETIEHH N
13 Jlorapudm yucna. I[ecamqm,re 74 HaTypanbﬂme norapu(me1
2 YpaBHeHHﬂ %4 ﬁéﬁéﬁ—éﬁ - -
2.1 IIpeoGpazoBanue BeIpaXeHuit, copepKaUxX JorapugMal
i _;_ Hpéogp_a;:maﬂm;: BI)IpEI.}KCHHH COACpIKAIHUX CTEIICHHU C pallHOHAJIbHBIM
' rmokasaresiem




2.3

IIpuMepEI TPHrOHOMETPHIECKHX HEPABEHCTB

| 2.4 | HoxasaTeﬁLHBIe YPaBHEHHS M HEPABEHCTBA
25 Jlorapudmuueckue &'paBHCHHE[ W HepaBeHCTBa ._
i 26 CHCTeMBI JTHHEHHBIX ypaBHeHMH. PemeHue mnpuknagHbBIX 3a1a4 c TTOMOIIBIO |
' CHCTEMBI JIMHEWHBIX YpaBHEHUM
!__ 2.9 CucTeMBl # COBOKYITHOCTH bauuona.umw( ypaBHEHUit U HEPaBEHCTB
5% ITpumenenue ypaBHeﬁHfi, CHCTEM M HEPABEHCTB K PELICHHUIO MATeMATHIECKAX 3a,nar;
' U 3a/1a4 U3 Pa3IM4HbIX oOnMacTel HAyKH U pealbHOM KU3HH '
3 OyHKUMY ¥ rpadHKH B . R
Oynknus. [lepuomuyeckue Cl)ijKHHIr_I. [IpomexyTku M;);IOTOHHOCTH (GyHKIHH.
Sl Maxkcumymel B MEHEMYMBI (yskinun. Haubonbliee W HamMeHbIEe 3HAYEHHE
(YHKIUHM Ha IPOMEXKYTKE
32 Tpuronomerpudecke (l_)yHKqurI, HX CBOWCTBA H rpaduxu
= TokazarensHas %} norapn@mnﬁécm_m bynkuuu, ux csoﬁcﬁa %} Fpa(bmm i
3.4 Hcnone3osanue rpaduxoB QpyHKIHH LI peleHus ypaBHeHHH U JIMHEHHEIX CUCTEM
_ Hcnons3osarme rpatbm:os (GyHKIOMH JUIS  HCCIEOBaHUS  NPOLECCOB M
B R 3aBUCHMOCTEH, KOTOPHIE BO3HMKAIOT NPH PEIICHHH 334384 M3 IPYrUX Y4eOHBIX
IPEeIMETOB U peaTbHOMN WKHU3HH |
4 | Havaia MaTemaTﬁtiéCKoro aHanM3a _ -
4.1 HenpebﬁBHBIe byHKIHH. Me'ro,u HHTEPBAJIOB JIJIS ﬁt_ameﬂm HepaBeHCTB
42 ITpousBomHas (pymcunﬂ l“eomeTquecxnu U (pU3HUSCKU CMBICIT HpOHSBO,D;HOPI
43 IIpoussoaneie smeMeHTapHBIX (YHKIUH. DOpMyJbl HAXOXIAECHHS IIPOM3BOIHOM
' CYMMBEI, MPOH3BECHHUS H HACTHOTO ti)ymcumi i
HpHMeHeHHe IPOM3BOJHOM K HCCIefoBaHMIO (YHKIHH Ha _MOHOTOHHOC'I‘B u
4.4 3KCTpeMyMbl. Haxoxenne HauboNpIIero ¥ HaUMEHBIIEro 3HAYEHUS (DYHKIMU Ha
OTpE3Ke
- IIpumenenne Npou3BOAHON I HAXOXKICHUSA Héﬁﬂquero PCIICHHUSA B npnmaﬂ;hlx
4.5 3afavax, JUls OIPEJIENICHHs] CKOPOCTH IIpoliecca, 3aJaHHOro (opMyJIod uiu
rpadukom
4.6 Hepnooﬁpasﬂaﬂ Tabmuna nep3006pa3H5rx
47 I/IHTerpan €ro TeOMETPUYECKUH U (DU3UYECKHI CMBICIL Bbraucrenue MHTErpajia 1mo

¢dopmyne Helotona — Jleitbuuna




IMPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJBHOM
INPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHMSI

Kon IIposepsiempble TpeGOBaHUS K NPEAMETHBIM Pe3yJIbTATAM 0CBOCHHUSA
NpOBeEPsieMoro O0CHOBHOIT 00pazoBaTe/IbHOI NPOrpaMMbI cpeaHero odmero
TpedoBaHUA oOpazoBanus

Branenue MeromamMu I0Ka3aTeNbCTB, alrOPUTMaMH pememﬁi -3a,uat1;
yMmeHHe (GOpMYyJIHpOBaThL W ONEPHPOBATH IOHATUSIMH: OIpEJIE/ICHHE,
aKcHoMa, TeOpeMa, CIEJCTBHE, CBOMCTBO, INpPH3HAK, J0KAa3aTeNbCTBO,
PaBHOCHIIbHbIE (YOPMYIIHPOBKH; IPHMEHATh UX; yMeHHe (POPMYIHPOBATH
0o0paTHOE M NPOTHUBOIOJOKHOE YTBEPIKACHHE, MPUBOJUTH NMPHMEPEI U
KOHTPIIPUMEPBI, HCIIONb30BaTh METOJ MaTeMaTH4eCKOM WHJIYKIHH;
IOPOBOJMUTE JIOKA3AaTENIbHBIE DPACCYMJEHHSI IIPH PpEINeHHH 3ajad,
1 OLICHMBATh  JIOTMYECKYIO IIPaBHJIBHOCTH  PAacCy)KICHHH; YMEHHe
OIIEPUPOBATh TOHATHSIMHU: MHOXXECTBO, MOAMHOIKECTBO, OIEPAl[HH HaL
MHOJECTBAMM; YMEHHME MHCIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN

anmnapar OoJid OIMACaHus peaJIbHBIX IIPOIECCOB H SIBJICHUH H IIpH pelIeHuH

33/la4, B TOM YHCIE€ M3 JApyruX Y4eOHBIX IIPEIMETOB; YMEHHE
OIIEpHPOBATh NMOHATHAMU: rpad, cBA3HBIH rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3ajlaBaThb M ONUCHIBATh TIpadbl pasIHIHBEIMU

criocobamu; HCIIONB30BaTh Ipadbl MpH pelIeHUH 3a1a4

?MGHHG OIIEpHPOBATH IOHATHAMH: HATYPaJIBHOC YHMCJIO, LEI0C YHCIIO,
CTCIIEHDb C LEJbIM ITOKa3aTelieM, KOPEHb HaTypaJIBHOﬁ CTCIICHH, CTCIIEHb
C PallHOHAJIIBHBIM  ITOKa3aTelieM, CTCIICHBb c JEHACTBUTEIIEHEIM
IIOKasaTeleM, JIor ElquJM 4Hcliia, CHHYC, KOCHHYC H TaHICHC
TIPOMU3BOJIFHOI'O0 4HCJA, OCTATOK IIO MOOYIIO, palHOHAJIBHOE YHCIIO,
HppanuoOHaAJIBHOC HHCIO, MHOXKECTBA HaTypaJIbHBIX, IECIBIX,

2 paluOHaIBHBIX, JICHCTBHTEIBHBIX YHCEII; YMCHHE  HCIIOJIb30BaTh

IIPpH3HAKH OCIIHMOCTH, HauMEHBLINUH OOUIUN JeNnuTeNns ¥ HauMEHBIee

oﬁmee KpaTHOE, aJI'OPUTM EBima IIPpH PCIICHHH 3aat; 3HAKOMCTBO C

Pa3JIHYHBIMH MNO3HITHOHHBIMH CHUCTEMaMH CUHCIICHHA, YMCHHE |

BBIIOJIHATE BBIYHCJICHHE 3HAYEHHH M IpeoOpa3oBaHHS BBIpAXEHHH CO !

creneHsMH M Jorapudmamu, npeoOpa3oBaHus ApOOHO-pallHOHATBEHBIX |

BBIpaH(CHHﬁ; YMEHHE OIIEpHPOBATE INOHATHAMH: HOCHGHOB&TCHBHOCTB,E:




apudmerugeckas HIpOTpeCcCHs, reomMeTpuyeckas Hporpeccus, |

OeckoHeuHo yOwIBaromas TIeOMETpHYECKas IPOTPeccHs; YMEHHME |
|
3a7aBaTh [0C/IEI0BATENBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKyPPEHTHBIX |

(GopMyJ; yMEHHE ONEepHpOBATh MOHATHIMH: KOMIUIEKCHOE YHCIIO,
CONPsDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOJLYJIb U apIyMEHT KOMILIEKCHOTO
uhcna, (opMa 3amECH  KOMIUIEKCHBIX ymcell (TeoMeTpuyecKas,
TPUTOHOMETpHYECKass M  anreOpauyeckas); yMEThb  I[POM3BOIMTE

apm’pme'mqecme JEUCTBAA C KOMILICKCHBIMH HYHCJIaMH] NOPHUBOIOHUTH

NPUMEpbl  HCMOJIb30BaHMS ~ KOMIUIGKCHBIX — YHCEN;  ONEPUPOBATH
NOHATHAMHU: MaTrpuna 2X2 u  3%3, OoNpemeNnuTels MATPUIBL,

FCOMC‘I’pH‘{eCKI/I_ﬁ CMBICJI OTIPEAEITHTEIIS

YMEHHE ONEpHPOBaTh MOHATHSAMH: PalHOHAIBHBIE, HPPALMOHAILHEIE,
1oKa3aTeNIbHbIE, CTENEHHbIE, JOrapu(PMUYECKUe, TPHUTOHOMETPHYECKUE
YPaBHEHHS U HEPaBEHCTBA, MX CHCTEMBI, YMEHHE ONEepHPOBATh

IMOHATHAMH. TOXKIACCTBO, TOMKIAECTBCHHOE npeoﬁmeBaHHe, YPaBHCHHE,

HEPABEHCTBO, CHCTEMa YPAaBHEHUM U HEPaBEHCTB, PaBHOCUIILHOCTE
YpaBHEHHM, HEPAaBEHCTB M CHCTEM; YMEHHE pellaTh YpaBHEHH,
HCPAaBCHCTBA M CHCTEMBI C NOMOINBIO PA3JIMYHBIX NPHEMOB; pEIIaTh
YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBl C IapaMeTpoOM; NPUMEHSTh
YPaBHEHHS, HEPABEHCTBA, UX CHCTEMBI JUIS PEIICHHS MaTeMaTHYECKHUX

3aJ1a4 ¥ 3a/1a4 M3 pa3IMuHbBIX oONacTeit HAyKH U pealbHOM KU3HH

Ymenue 6nepHpOBaTb HNOHSATUAMH:  (YHKIHS, 4ETHOCTD -(I)yHKI.IHPI,
NEPHOIHYHOCTD (YHKIMH, OTPAaHHYEHHOCTh (DYHKIIHH, MOHOTOHHOCTE
QyHKIMH, SKCTpeMyM (QYHKIUH, HaUOOJbIIee H HAUMEHBIEE 3HAUCHHUS
(GyHKINM Ha IPOMEXYTKE, HelpephIBHAs (YHKIUS, aCHMITOTHI TpaduKa
Gynxnuu, mepsas ¥ BTOpast MPOM3BOAHAT DYHKIMH, T€OMETPHYECKHH
(usuyeckuif CMBICI IIPOM3BOJHON, TepBOOOpa3Has, ONpeaeIEHHBIH
UHTErpall; YMEHHE HaXOJUTh aCUMITOTHI rpaduka (GYHKIHH; yMEHHE
BEIYMCIIATE  IIPOM3BOLHBIE CYMMBI, IIPOM3BEICHMS, YacTHOIO H
KOMIIO3ULMKM (YHKIMH, HAXOMUTH YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMH; yMeHHe HaXOIUTh IIPOU3BOJHBIE SJIEMEHTAPHBIX (GYHKIMIL;
YMEHHE MCIIOJIE30BaTh IPOM3BOAHYIO Ul MCCIEHOBAaHUA (YHKIIHH,
HAaxOJUTh HaMOONBIINE H HAUMEHBIIME 3HAYCHUS! (YHKIHMH; CTPOHMTEH 1:
rpa)MKH MHOTOYIEHOB C HCIOJIb30BAaHHEM arapara MaTeMaTHYeCKOro

aHalij3a; IpUMEHATHE IIPOH3BOAHYIO MIISI HAXOXIECHHS HaHIYYIIEro

PCII€HHUA B INPUKIAOHBIX, B TOM YHCJIC COLHAIbHO-D9KOHOMHYECKHX H




(usnyeckux 3a1a4ax; HAXOAUTH IUIOMAIM U OOBEMBEI (GUTYpP C TIOMOMIBIO |

HHTErpana; INpuBOIWUTE NPHMEPBEI MarcMaTH4YE€CKOro MOJICIHUPOBAHUSA C

nomomkio nuddepeHHaNbHEIX YpaBHEHHH

YMeHnue onepupoBaTh IMOHATHAMH: Trpaduk ¢QyHKIuH, oOparHas

GyHKIUs, KOMIO3umus GYHKIHMA, TuHeHHAs (YHKIHS, KBaJpaTuuHas |

(dynkIus, panMoHalIbHas hyuxums, CTeNeHHast (yHsKIHS,
TPUIOHOMETpHYECKHE  (DYHKIMH, O0OpaTHbIE TPHUTOHOMETPHUYECKHE
(GyHKInH, INOKa3zaTenbHas U JorapuMuueckas (QYHKIHH; YMEHHE
CTPOMTH IPadHKH H3YYEHHBIX (DYHKIMI, BBIIONHATH NPeoOpa3oBaHus
rpaduKoB (QpyHKIMH, HCIIONB30BATh rPaUKH Ul H3yYEHHS IPOIIECCOB U
3aBHCHMOCTEH, IIPH PEIICHUH 3ajad U3 JPYTuX y4eOHBIX MPEIMETOB H
3a/1a4 U3 pealbHON JKU3HHU; BBIpaXKaTh (POpMyIaMu 3aBUCHMOCTH MEXIY
BEJIMYMHAMH; MCIIONb30BaTh CBOHMCTBA W rpaduku QyHKuui s
peleHns ypaBHEHHH, HEPABEHCTB ¥ 33/1a4 ¢ MapaMeTpaMmu; u3o0paxarhb
Ha KOODAMHATHOW IUIOCKOCTH MHOXECTBA pELICHHH ypaBHEHMH,

HEPABCHCTB H HX CHCTEM

YMeHue peiiaTe TEKCTOBBIE 3alayd pasHbIX THIIOB (B TOM 4YHCJIC Ha

IpOLECHTHI, JOIH H YaCTH, Ha OBHJKCHHE, paﬁoTy, CTOMMOCTE TOBAapOB H
YCiyr, HaJIOTH, 3aJa4d 13 obnactu yHOpaBJICHHA JIHYHBEIMH H CEMEUHBIMHI
(bHHaHCElMH); COCTaBJIATE BBIDAYKCHH:A, YPABHCHHA, HCPABCHCTBA H HX
CHCTEMEBI IO YCIIOBHK) 3aaa4dd, HUCCIICI0BATH IIOJYYEHHOE pPCIICHHE H
OLICHHBATH HpaB,HOIIOIIOGHOCTB PE3YJIBTATOB;, YMEHHE MOJICIIHPOBATH
pcalbHbIE CHTYallHH Ha S3bIKE MAaTEMaTHKH, COCTAaBJIATE BBIPAXKCHHA,
YpaBHCHHsI, HEPABECHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3a1a4H,
HCCIIEN0BATE ITOCTPOCHHBIE MOJCITH C HCIOJB30BAHHCM amrmapara

anreOpbl, HHTEPIPETHPOBATH MOJIYYEHHEIH pe3ybTaT

VMeHHe onepupoBaTh MOHATHIMU: CpejiHee apudMeTHdeckoe, MenHaHa;
HauOonplllee ¥  HaWMEHbIIEE 3HAYEHHS, pasMaX, JIUCIEPCHS,
CTaHJapTHOE OTKJIOHEHHWE WYHCIOBOrO0 HaOOpa; yMEHHE H3BIIEKaTh,
MHTEPIPETUPOBATh HH(OpMALUIO, NPEACTABICHHYI0O B Tabaumax, Ha
JuarpamMmMax, rpaukax, OTpaXkaromyro CBONCTBA peallbHEIX IPOIECCOB H
SIBJIEHUH; TIPEACTaBIATh HHYOPMAIHIO C IOMOIIIBIO TAOJIHUI| U JHArpaMM;
UCCJIEIOBaTh CTATHCTHYECKHE JIaHHBIE, B TOM YHCIIE C NPHMEHEHHEM
rpaUUecKHX METOHOB M  OJJEKTPOHHBIX CpEACTB; rpaduuecku
HCCIIEIOBAaTh COBMECTHEIE HAOMIOACHHMS C IIOMOINBIO JAHarpamMm

pacceuBaHus U JIMHEWHOM perpeccuu




YMeHHME OIepUpOBaTh INOHATHAMH: CIy4aiiHBIM ONBIT H cny&aﬁﬂoe
COOBITHE, BEPOSATHOCTH CIIyYaWHOIO COOBITHS; YMEHHME BBIYHCIATH
BEPOATHOCTE C HCIOJB30BAaHHEM TIpaHUUecKUX METOJOB; IPHMEHSTH
(GopMyNBI CIOXKEHHS M YMHOXEHHS BEpOATHOCTEH, (opMyiy MOJHOM
BEPOATHOCTH, (opmyny Bepryiuu, kombuaaTopHbie HakTsl # HOPMYIILL;
OLICHMBATh BEPOATHOCTH pEAIbHBIX COOBITHH; YMEHHE OIEpHpOBATh
MOHATHAMM: CJlydaliHas BEJWYMHA, pACIIpPEJE/ICHHE BEPOSTHOCTEH,
MaTeMaTH4eCKOoe OXHJaHWEe, JUCIEPCUs M CTaHJapTHOE OTKIOHEHHE
ciydaliHOM BenMuMHBL, (GYHKIMH paclupeleleHus H IUIOTHOCTH
PaBHOMEPHOIO, II0Ka3aTeNbHOrO0 W HOPMAIBHOIO paclpeeicHHii;
YMEHHE HCIIOJB30BAaTh CBOMCTBA H3YyYEHHBIX paclpefeleHuil s
peIIeHus 3a/a4; 3HAaKOMCTBO C IIOHATUSIMHM: 3aKOH OOJBIIMX YHCE,
METOBI BBIOOPOYHBIX HCCIENOBAHHN; YMEHHE MPUBOJUTL MPUMEPHI
MPOABJIEHHs 3aKOHA OOJNBIIMX YMCEJl B HPUPOAHBIX H OOIIECTBEHHBIX
ABIICHHUSAX; YMEHHE OIIEPUPOBATh MOHATUAMU: COYETAHHE, IIEPECTAHOBKA,
9HCIIO COYETaHHH, YHMCIO IepecTaHoBOK; OuHOM HEploTOHa; ymeHue

NPUMEHATE KOMOMHATOPHBIE (DAKTHI M PACCY KIEHHS JUIS pelIeHHUs 3a/1aY;

OLEHWBAThL  BEPOATHOCTH  pealbHBIX  COOBITHH;  COCTaBIATH |

BEPOSTHOCTHYIO MOJIENIb ¥ HHTEPIIPETUPOBATE IOJIYYSHHBIH Pe3yJIbTaT

YmMenue oneiaﬂpOBaTb HOHATHSAMHU: 'qué., npsMasi, IIJIOCKOCTb,
NPOCTPAaHCTBO, OTPE30K, Jy4, BENHYHHA YITA, IUIOCKHHA yrod,
IABYTPAHHBIM Yroj, TPEXTPaHHBIH Yroj, CKpELIMBAIOIIHECS TIpSMEIE,
napajuleIbHOCTh U NEPHEHANKYISIPHOCT MPSMBIX M IUIOCKOCTEH, yroir
MEXJy NPAMBIMH, YTOJl MEXIY HPSMOH M IUIOCKOCTBIO, YOI MEXKIY

INIOCKOCTSAMH, paCcCTOSIHHEC OT TOYKH JI0 IINIOCKOCTH, PACCTOSHHE MEKIY

IPpAMBIMH, pACCTOAHHE MEKIY IINOCKOCTAMH, YMEHHE UCIIONIE30BATh IIPH |

penienny 3aa4 u3ydeHHble (AKTBI M TEOPEMBI IUIAHUMETPUH; YMEHHE
OLICHMBAaTh pa3sMephl OOBEKTOB OKPYXAIOIIEr0 MHpa; CTPOMTH
MaTeMaTHYECKHE MOJENH C IOMOIIBI0 TEOMETPHUYECKUX TOHSATHH WU

BCJIHYHH, pCIIaTh CBA3aHHEBIE C HUMH NPaKTHYCCKHE 3a4a9u
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YMeHHE ONEpHpOBaTh NMOHATHAMH: ILIOMAAs (HUrypsl, 00BEM (HUrYpHL,

MHOI'OIPaHHHK, IPaBUJIBHBIM MHOTOIDaHHHK, CEYEHHE MHOIOTPaHHHKA,
Ky0, napajnienenunesn, TpH3Ma, NHpamuzaa, (Urypa U IOBEPXHOCTH

BpallleHus, LMIMHAP, KOHYC, mmap, cdepa, mioum@ans chepsl, MIOMAIb

TIOBEPXHOCTH INHUpPaMHUJIbl, MPU3MBI, KOHycCa, IMIHHApa, 00BEM Kyba, |

IPSAMOYTOJIBHOTO Mapalijieenunena, MUpaMU/Ibl, MTPU3MBL, LUJIHHIPA,
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KOHYca, -mapa, pa3BEpTKa HOBCp-XHOCTH, CEUCHHs KOHyca n WIAH]IpA,
napajule/lbHbIe OCH MJIM OCHOBaHMIO, CE4YEHHe Iuapa, ILIOCKOCTh,
Kacaromascs cdepbl, MUIMHApPA, KOHYCa; YMEHHE CTPOHTH CEYEHHE
MHOTOrpaHHHKa, 300paXkaTe MHOTOIPaHHUKH, (DUIYpPBl U IOBEPXHOCTH

BpalllCHHS, HX CEYCHMs, B TOM 4HCIIC C IIOMOMIBIO 3JEKTPOHHBIX CPEJICTB;

YMEHHE NPHMEHSTH CBOHCTBA NeOMETPHYECKHX (HUTyp, CAMOCTOATEILHO

(hopMyIMpOBaTh ONpeeNeH sl H3ydaeMbIX (DUIYp, BEIABHIATH THIIOTE3EI |

O CBOMCTBaxX M IpH3HAKaX reoMeTpudecKux (Guryp, 060CHOBBIBATEL HIIH
ONpoBEprath MX; YMEHHME IIPOBOJAMTL KiIacCHPHKAIMIo (Guryp 1o
pasM4YHBIM IIPU3HAKaM, BBIIOJHSATE HEOOXOIMMBIE HOMOJIHUTEILHEIE

INOCTPOCHHA

YMEHHE OIEpHUpOBaTh IIOHATUSIMH: JBH)KEHHE B IPOCTPAHCTBE,

napajjIeNbHbIA MepeHoc, CHMMETPUSI Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MIOBOPOT, TIipeoOpa3oBaHHe IOAOOHs, M[0J00HBIE (UTYphl, YMEHHE
pacIiosHaBaTh paBHbIE M NOJO0OHBIE (UIYpHI, B TOM YHCIE B MPHPOJE,
HCKYCCTBE, apXHMTEKType; MCIOJIb30BATh I'€OMETPUYECKHE OTHOIICHHMS
OpH pELIEHHMH 3a/a4; HaXOIWUTh TeOMETPHYECKHE BEJHUMHBI (IIHHA,
yroj, Ijomasab, o0bEM) NpH pelleHHH 3agad W3 JAPYrHX YYeOHBIX
PEMETOB ¥ M3 PEalTbHOH KHU3HU; YMEHUE BBIUUCIATH T€OMETPHYECKUE
BENIMYMHBI (JUIMHA, YToJ, IUIOMANAb, OOBEM, IUIOWIA[h MOBEPXHOCTH),
HCIIONB3Ysl M3yYeHHBIE (POPMYJBI M METOIBI, B TOM 4YHCJIE: IUIOMIAMb
MOBEPXHOCTH IIMPaMUJIbl, IIPU3MBI, KOHYCa, IHIHH/pA, IUIOWaas chepsr;
00BEM KyDa, NIpsAMOYTOJIBHOIO MapalieNieune/a, MHpaMHIbl, TPU3MBL,
[WIMHAPA, KOHYCa, IlIapa; YMEHHE HaXOJWTh OTHOIIEHHE O0LEMOB

10T0OHEIX (uryp
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YMeHHE OnepupoBaTh MOHATUSIMH: NIPSIMOYTOJIbHAS CHCTEMA KOOPIMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB,
[IPOM3BEICHHE BEKTOpa Ha YHCJIO, pa3lolKeHHe BeKTopa 1o 0asucy,
CKaJIIPHOE IIPOM3BEJIEHUE, BEKTOPHOE IIPOM3BEICHUE, Yrol MEXIY
BEKTOpaMHU; YMEHME HCIIOIB30BaTh BEKTOPHBIH U KOOPAMHATHBIN METOJ
JUIs pELIeHHs TE€OMETPHYECKHX 3a/Jad M 3a7ad JAPYrHX Yy4eOHBIX

NpeaIMETOB

13

YMmenne BBI6HpaTB NOAXOMSIIMI  METON  JUIS peUICEHHA 3a0adH,

ITOHHMaHHE 3HAYMMOCTH MAaTCMaTHKH B H3YYCHHH IIPHPOOHBIX H |

06HICCTBCHHI:IX nponeccoB H SIBJICHUI; YMEHHE  pacCllO3HaBaThb

IIpOsABJIIEHHUE 3aKOHOB MaTEeMAaTHKH B HCKYCCTBE, YMCHHE IIPHBOIHTL




IPUMEPBI  MaTEMaTH4YeCKUX OTKPBITMH POCCHMHCKOW W  MHUPOBOM

MaTeMaTHYeCKOU HayKHu




HNEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMbIi 3J1EMEHT COAEpPKAHHUS
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(I)ymcuﬂﬁ U rpaduku

Oyukums, crnocobsl 3amasus QyHkima. ['paduk ¢ysxiuuu. Bsammuo o6paTHBIE
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YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA

A.T.Mopgakosuu .B.CemeHoB Anrebpa 1 Hauana aHanm3a 10-11 knace, 1 yactb, «MHemo3nHa»2021

A.l.Mopakosuy M.B.CemeHos Anrebpa v Hauyana aHanusa 10-11knacc, 2 yactb «MHemMo3uHa»2021

METOAUYECKHUE MATEPUAJIBI 1JISI YUUTEJIS

A.l.Mopakosuy MeTtoauyeckue pekomeHaaumum Matematuka 10-11. «MHemo3uHa», 2022r
N1.A.Anekcangposa CamocroaTenbHble paboTsl 10 knacc, «MHemo3nHa»2022
N.A.AnekcaHgposa CamoctoaTenbHble paboTbl 11 knacc, <MHemMo3nHa»2022

J1.A.AnekcaHaposa KoHTponbHble pabotbl 10-11 knacc, «MHemo3uHa»2023

IIUPPOBBIE OBPA30BATEJIbHBIE PECYPCHI U PECYPCHI CETH

HUHTEPHET

Resh.edu.ru

Uchi.ru



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmyecrBo yacos DJIeKTPOHHBIE
Ne
/ HauMeHoBaHHe pa3/ie/ioB H TeEM NPOIrPaMMBbI Kontpoasnsie | IIpakruyeckue (HppINEIC)
nn Bceero o0pa3oBare/ibHbIe
paboThbl paboTnbl
pecypchbl
MHoecTBa palliOHAIBHBIX B JEUCTBHTEIBHBIX
1 yycell. PanpoHanbHEIe YpaBHEHUS U 14 1
HEpaBEHCTBA
) Oynxuuu U rpaduku. CTeneHs ¢ HenbM 6
nmoxasaTelieM
3 ApudMeTHUECKHH KOPEHb N—OH CTEIECHH. 18 ]
WppanuoHaisHble YPABHEHUS ¥ HEPABEHCTBA
®opmyiibl
4 TPUTOHOMETPUHU. T PUTOHOMETPHYECKHE 22 1
ypaBHEHHUs
5 [TocienoBaTeIbHOCTH U IPOTPECCHH 5
6 [ToBTOpenue, 0000IEHHE, CHCTEMATH3ALUA 3 .
3HaHMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KJIIACC

KosnuecTBo 1yacosn Dl1eKTPOHHBbIE
Ne HanMeHoBaHHe pa3ie/ioB H TeM (madposre)
i NpOrpamMMEI — Konrpoasubie | IIpakTnyeckue B ——
pabdoThbl padoThbI pecypesi
Crenenb ¢ pallMOHAIBHBIM TTOKa3aTEJIEM.
1 [TokazarenbHas pyHkius. [lokazarensable 12 1
ypaBHEHHS U HEpaBEHCTBA
) Jlorapupmuueckasi GyHKIHUS. 12
Jlorapudmuueckue ypaBHEHHS X HEPABEHCTBA
3 TpuronoMeTpudeckue GyHKIIUH U UX 9 1
rpa¢ukyu. TpUroHOMETpUIECKHE HEPABEHCTBA
4 [TpousBosnas. [IpumeHeHne Mpou3BOTHON 24 1
5 WuTerpan u ero npuMeHEHHS 9
6 CucreMbl ypaBHEHUH 12 1
7 HatypanbpHbI€ U 11€/1BIE YHCIIA 6
g HOBTOPBHHe, obo01enue, cucreMaru3alus 18 5
3HaHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0




10A pemrel

MIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
| KoJsndecTBo 4acoB DJIEKTPOHHBIE
ﬁl Tema ypoka Konrposbuble | IIpakruueckue Aers irdnonete
n Bcero ' u3ydenusi ~ obpasoBaTejbHbIE
paboTsl padoTsl ,
/ e pecypcsl
MHOKeCcTBO, OIlepalii Hal
1 MHOIKECTBAMH. I[I;lal‘paMMhl 1 butmopsia TIOK
5 https://m.edsoo.ru/746d5dce
Ditnepa—Benna ,
PanpoHanbHbIE YHCIIA. '
2 OOGBIKHOBEHHEIE U JECATHYHEIC I butmmorexa LIOK
Apo6H, TIPOIEHTHI, OECKOHEYHBIC https://m.edsoo.ru/be888093
reproAnYecKue 1poou
ApudMeTHdecKue ONeparuu ¢
3 panuoHaILHBIMH YUCIIAMH, 1 Bubmmorexa ITOK |
npeobpazoBaHus YHCIOBBIX https://m.edsoo.ru/4d7f95fe |
BBIpAKCHHH
IIpumeHenue apobek U MPOLCHTOB
4 IS pelIeHUs IPUKIIAJIHBIX 3a/1ad U3 1 Bubnunoreka IIOK
pa3sNMYHBIX OTpAciel 3HAaHUH U https://m.edsoo.ru/44dd1046 |
peaybHOM XKU3HH ' .
[IpumeHeHue Apobeii U IPOLIEHTOB |
5 IS pelIeHUs IPUKIaIHBIX 337134 M3 1 Bu6muotexa ITOK
pasNMYHbIX OTpacjel 3HAHHHU U https://m.edsoo.ru/d99d8c74
peaybHOM XKU3HU
6 JlelCTBUTEIBHbIE YHCTIA. 1 . Bubmoreka LJOK
| ‘ ParnoHanbHBIE M HPpAlIOHATBHBIE https://m.edsoo.ru/2f36a36f |




qucna | —‘
‘ 7 ApudMeTHdyecKkue Orepanuu ¢ bubnuorexa LIOK
neficTBUTEIbHBIMH YHUCIIaMHU https://m.edsoo.ru/a97al2d9
IIpuOIMKEHHEIC BHIYUCICHHS, Bubnu LIOK
JIHOTEKA
. TpaBHIa OKPYTIICHHS, NPHKHIKA 1 https://m.edsoo.ru/cb723fbd
| OI[EHKA Pe3yIbTaTa BEIYUCICHUH s ;
‘ 5 ToxkaecTsa M TOXKIECTBEHHBIE ‘ bu6mmorexa IIOK .
| npeobpa3oBaHus | https://m.edsoo.ru/3a23ac15
l !. Bubmorexa IIOK
‘ 10 VpaBHEeHHE, KOPEHb YPaBHCHHS | ks sl Lasaiie |
‘ 11 HepageHCTBO, pelleHHe HEPaBEHCTBA ‘ Belbmores, T
P P P ! https://m.edsoo.ru/50bdf26d
butmorexa [JOK
1
‘ 2 Meron mirtepRalion ‘ https:/m.edsoo.ru/775f5d99
! Pemenue IeJbIX U IPOOHO- ‘ Bi6 et HOK
13 e ey ypaBECHUH H ‘ https://m.edsoo.ru/6ec7a107
HEPABEHCTB S
KonTponpHas paboTa 110 TeMe
"MHOXeCTBa pallHOHAIBHBIX H Bub6 10K
JTHOTEKa
4 WCTBH HBIX YHCEIL.
: BCHGIRATEEHEDEHEORS ‘ https://m.edsoo.ru/1914a389
PanuoHanpHBIE YPABHEHHUS U
HepaBeHCTB"
DyHKIws, CIoco0b! 3a1aHHUs Bu6morexa LIOK
JTHOTEKA
= dynxun. BsauMHO 0OpaTHEIE https://m.edsoo.ru/226eeabf
byHKIHA |
|
I'padux dpyskuu. O6nacTh Bu6mmorexa LIOK
16 omnpejieNeHHs] H MHOXECTBO 3HaYeHHH

dynxupn. Hymu QyHKIHH.

ht_tgs:ffm.edsoo.mf?GBe?See




[TpoMexyTKH 3HAKOIIOCTOSHCTBA

17 YgrHple ¥ HeUETHBIC (QYHKIIMH | BuSmrorerallOR
i https://m.edsoo.ru/ff4564ad
CTteneHb ¢ IeJbIM ITI0Ka3aTesIeM.
18 CrannaprHas ¢popma 3amucu Bubmorexa IOK
o P P https://m.edsoo.ru/66446d3e
JefCTBUTENFHOrO YKClia .
Vcrionp30BaHKe MOAXOSIIEH GOPMBI
19 3aIUCH AeHCTBUTEIbHBIX YHCEIT ISt bubmuoreka [1OK
pelrieHusl IPaKTHYECKUX 3a/1a9 ¥ https://m.edsoo.ru/6eadc6f]
NIPEe/ICTaBICHHUS JaHHBIX
Crenennas KIMS C HaTypaJIbHBIM
uyn = " 3 bubmuoteka LIOK
20 ¥ nensIM nokasarenieM. E€ cBoiicTa U i
https://m.edsoo.ru/3f25a047
rpadux .
o1 ApubMeTHIECKHH KOPEHb Bu6moreka IIOK |
HaTypajIbHOM CTEIICHU https://m.edsoo.ru/d82c36d4 |
” ApupMeTHUECKHI KOPEHb Bubmorexa [JOK
' HaTypaJIbHOM CTEIICHU https://m.edsoo.ru/fe7fc4db
3 CpoiicTBa apu)MeTHIECKOTO KOPHS Bubmuotexa LIOK .
HaTypaJbHOM CTCICHU https://m.edsoo.ru/d0f0b260
24 CroiicTBa apuMETHIECKOrO KOPHS Bubnuorexa [JOK
HaTypaJibHOM CTEIEHU https://m.eds00.ru/c3389865
25 CpoiicTBa apu)METHUECKOTO KOPHS Bubmmorexa IIOK
_ HATypaJIbHOM CTEIEHH https://m.edsoo.ru/444c4b9c |
2% JeticTBus ¢ apuPMETHIECKUMHU Bubmuotexa LIOK
KOPHSMH N—OH CTEICHH https://m.edsoo.ru/54b815¢c5
27 JleficTBHS ¢ apuPMETHIECKAMHA Bubmuotexa IIOK .
KOPHSIMH N—OH CTENEeHU https://m.edsoo.ru/83105a0e
28 JleticTBus ¢ apuMETHIECKHMHA BubmoTexa IIOK




==

KOPHSIMHU N—Oii CTEIIEHH

httns:flm.edsoo.ru&ablc?bc_

’;9 JleiicTBust ¢ apuPMETHIECKUMH Bubmorexa LIOK
KOPHSIMM N—O¥ CTEIICHH https://m.edsoo.ru/eacb053¢c
30 JeiicTBus ¢ apUPMETHIECKUMH Bubauorexa LIOK
KOPHSMH N—O¥ CTENCHH https://m.edsoo.ru/8a5adaS |
1 Pemnenyie HppaliOHaIbLHBIX Bu6muorexa ITOK |
ypaBHEHHUH ¥ HEPABEHCTB https://m.eds0o.ru/69106ae7 |
1 Penienye HppalioOHAIBHBIX bu6muoreka LIOK |
ypaBHEHUH ¥ HEPABECHCTB https://m.edsoo.ru/9362fead
13 Perenue upparioHaIbHBIX bubnuoreka LIOK
‘ ypaBHEHUH U HEPABCHCTB https://m.edsoo.ru/78d9b391 |
‘ 14 Pemenne HppanoHalbHbIX Bu6mmorexa [IOK
ypaBHEHUH ¥ HEPABEHCTB https://m.edsoo.ru/de7ca33e |
'; Pemenyne uppaliOHaIBHBIX bu6nuorexa IIOK I‘
‘ ypaBHEHHi U HEPABEHCTB https://m.edsoo.ru/87e5e52d |
‘ 5 CaoitcTsa i rpaduK KOPHS N-0# Bu6nrorexa [JOK
| CTENEeHH https://m.edsoo.ru/ebOccSe3
| 37 CgoiicTBa 1 rpaduK KOpHs n-0i Bu6nuorexa IIOK
! CTEIEHH https://m.edsoo.ru/5f29b9b5
| KonrponpHas paboTa o TeMe
‘ 28 " Apu(METHIECKIH KOPEHb n—oi Bubmmoreka IIOK
-, creneHy. MppaunoHaIbHBIE https://m.edsoo.ru/f13af630
\ ypaBHEHHs X HEPaBEHCTBA"
39 CuHYC, KOCHHYC ¥ TaHT'€HC YHCIIOBOTO Bu6nuorexa IIOK
apryMeHra https://m.edsoo.ru/5f605ed0
‘ 40 CuHYC, KOCHHYC ¥ TAH['€HC YHCIIOBOTO Bu6mmorexa IIOK
aprymeHTa https://m.edsoo.ru/ec9f4d78
|41 ApKCHHYC, aDKKOCHHYC M aPKTaHI'CHC bubmmorexa [IIOK |




YHUCJOBOTO apryMEeHTa

https:ffm.edsoo.rubedewa_‘

APKCHHYC, apKKOCHHYC H apKTaHICHC

YUCJIOBOI'O apryMeHTa

Bu6moteka [IOK
https://m.edsoo.ru/f1ff9220

TpuroHoMeTpH4ECKas OKPYKHOCTE,
Onpe/ieieHre TPUrOHOMETPHIECKHIX
(yHKIHH YUCITOBOIO apryMeHTa

Bu6mmotexa IJOK
https://m.edsoo.ru/6df195a0

TpHUroHOMETpHIECKast OKPYKHOCTE,

Bubmorexa [IOK ‘

4
‘C onpenenueﬂne TPUTOHOMETPHYECKHX i el Eba1oATE |
(pyHKIHiT UMCIIOBOTO apryMeHTa |
45 OCHOBHBIE TPUTOHOMETPUIECKUE Bbu6mumotexa [IOK
| hopMyJIbI https://m.edsoo.ru/6ed2b3ba |
| 46 OCHOBHBIE TPUTOHOMETPUIECKHC Bubmoreka [IOK |
‘_ bopmyIbl httns:ffm_.edsoo.ruffcdd2a2e '|
‘. 47 OCHOBHBIE TPUTOHOMETPUUECKHE Bubmuorexa [IOK |
| dbopMyJIbl https://m.edsoo.ru/b8a0ff2f ‘
‘ 43 OCHOBHBIE TPUTOHOMETPHUIECKHE Bu6moTtexa LIOK :
|_ dopmybl https:/m.edsoo.ru/12d1413¢ |
49 IIpeobpa3oBanue bubmuoreka LIOK |
! TPUTOHOMETPHICCKUX BBIPAXKECHUN https://m.edsoo.ru/e248c5fc |
| 50 [TpeobpasoBanue Bubmuorexa [JOK
| TPUrOHOMETPHYECKUX BBIpaKEHU I https://m.edsoo.ru/09basb3d ‘
L
51 [TpeobpasoBaHue bu6moreka LIOK ‘
TPUTOHOMETPHYECKHUX BBIpAKEHUH https://m.edsoo.ru/1f4655da |
59 ITpeobpasoBaHue Bu6moreka IIOK —‘
‘ TPUTOHOMETPHYECKHUX BBIpa)KCHHUH https://m.edsoo. ru/"?6ce9958<1
53 ITpeoGpa3oBanue Bbu6uorexa [IOK
| TPUTOHOMETPHICCKUX BBIp2XKEHUHN https://m.edsoo.ru/8fa598b5 ‘
<
| 54 Pemenye TPUTOHOMETPHYCCKHUX Bu6moreka ITOK ‘




ypaBHEHUI

https://m.edsoo.ru/6baefe19 _‘

l 55 Perenue TPUrOHOMETPHIECKUX bubmmorexa [IOK
ypaBHEHHI https://m.edsoo.ru/alf8d141 |

‘_ 56 PerneHue TPUTOHOMETPHYECKHX Butmotexa LIOK

‘ ypaBHEHUH https://m.edsoo.ru/65a0f2d0 |

‘ 57 Pemenue TPUTOHOMETPHUUECKHX Bu6nmuorexa IIOK

P ypaBHEHHH https://m.edsoo.ru/0d8a770d
58 Penredyie TPUrOHOMETPHUCSCKUX bu6morexa LIOK

l ypaBHEHUI https://m.edsoo.ru/cec28774

!_ 59 Pemenye TPUTOHOMETPHICCKHX Bubmoreka IIOK

‘ ypaBHEHHH 447, https://m.edsoo.ru/e6eec650

| 06061menue no TeMaM "OCHOBHBIE

| 60 % Hrolsome nyeckue popMyIIbI Bubmaorexa LIOK

‘ ; - PP % https://m.edsoo.ru/ae44ac4c

}7 TpuroHoMeTpuIeCKHe ypaBHCHHU

: KonrpossHas paboTa 1o TeMe

"MopMyIIbl TPHTOHOMETPHH.
TpuroHOMeTpUICCKHE
ypasHeHus"/Bcepoccuickast
npoBepouHas padoTa

bubmioteka [TOK ‘
https://m.edsoo.ru/b46a8228

Wtorosasi KOHTPOJIbHas paboTa /
Bcepoccuiickas npoBepovHast pabota

Bbu6muoreka [JIOK
https://m.edsoo.ru/188bbféc |

O6o0IIEHNe, CHCTEMATH3AIMsA 3HAHUH
3a Kypc aire0psl ¥ Hagal
MmatemaTHyeckoro ananusa 10 xiracca

1
Bubnuorexa IIOK
https://m.eds00.ru/33e6629¢ \

ApumeTruecKas ¥ FeOMeTpuyecKas
nporpeccun. Mcnop30BaHue
IIPOTPECCHH I PEIIeHHs pEaIbHBIX
3ajiay NPHUKJIJHOrO XapakTepa

Bbu6muorexa IJOK ‘
https://m.edso00.ru/d36669{8




BeckoHEYHO yOBIBarOIas
65 ‘ reoMeTpUyYecKas IporpeccHs. Cymma ‘ 1 Bubmorexa LIOK
| GecxomeuHo y6bIBaroLIeH | https://m.edsoo.ru/1cbf72b1
| reoMeTPHUECKON IPOrPECCHH '
|
bubmuoreka LIOK
- Gapuyun eIORILRE HPONSHmon ! https:a’fm.edsogmfﬁ 8fc437
Bubmuorexa LIOK
‘ 67 ‘ dopMyra CI0XKHBIX IIPOLCHTOB 1 biaitidiedson ko e
| //m. :
’7 06061eHre, CHCTeMAaTH3aIis 3HaHUH |
Bubnuotexa [IOK
1
68 | Fk L i https://m.edso0.ru/49f16827
‘ | MaTeMaTHYecKOoro aHanusa 10 xacca
;‘ OBIIEE KOJIMYECTBO YACOB I1O a

| TIPOTPAMME




17kt fteec

11 KUIIACC
KosmgecTBo 9acoB JJIeKTPOHHBIE
Ne ara HpposbIie
Tema ypoxa Konrpoabubie = Ilpakruyeckne % tipp
n/m Bceero | H3ydeHMs | oOpa3oBaTebHbIE
| padoTnbl . paboTsI
| pecypcesl
| | |
AT, ' W/@%f
1 Crenens ¢ palliOHAILHBIM 1 bubuorexa I[OK
II0Ka3aTesieM ) https://m.edsoo.ru/a52939b3
2 CBoiicTBa cTeneH: 1 | Sutgaotera LIOK
https:/m.edsoo.ru/ff601408
3 IIpeobpa3oBanue BhIpaskeHUH, I bubmiorexa IIOK
CoJiepXKaluX pallHOHAJIBHBIE CTEIIEHH j https://m.edsoo.ru/3d87¢248 |
4 IIpeoGpa3oBanue BhIpaXKECHHUIA, 1 | _. bubnmorexa IJOK
CoJZiep KaluX palMoOHalIbHbIE CTEIEHH - https://m.edsoo.ru/343c6b64
5 i IIpeobpa3oBanue BHIpaXKEHUA, I ' bubmuoreka ITOK
| COJIepKalllMX pallMOHAJIbHBIE CTEIICHH | https://m.edsoo.ru/4064d354 |
6 . IloxasarenbHble YpaBHEHHUS U 1 bubnmoreka [IOK
| | HepaBEeHCTBa https://m.edsoo.ru/be76320c |
5 IToka3aTenpHble YpaBHEHHS U I bubmnoreka I[JOK
i HEpaBeHCTBa https://m.edsoo.ru/3d408009
! g [Toxa3arenbHbIe YpaBHEHHS U 1 bubnuorexa [JOK
HEpaBeHCTBa https:/m.edsoo.ru/bd5ff0ec |
9 ITokxasaTenbHEIC YpaBHEHHA U 1 Bbubmuotexa IJOK |
HEpaBeHCTBa https://m.edsoo.ru/cebf10c6
10 ITokazarensHele ypaBHEHHS U ' 1 bubmuoreka IIOK
HEepaBeHCTBa | : https://m.edsoo.ru/536de727
1 [TokasarenbHas QyHKUHMS, €€ CBOHCTBA | : | BuGmmorexa [IOK |
u rpadux | | https://m.edsoo.ru/85bc8132




Kontponpsnas pabora o teme
"CreneHs ¢ pallHOHAIBHEIM

, bubmorexa [JOK
| 12 nokasareneM. [lokasarenbHas
https://m.edsoo.ru/58e8e22
¢dynknus. [TokaszaTenpHBIe ypaBHEHHS U '
HepaBeHCTBA"
butmuotexa IIOK
13 Jlorapudm yncna
D https://m.edsoo.ru/3e3230d4 |
14 JlecsTHYHEBIEC H HATYpaJIbHEIE bubmmotexa [IOK
| JorapuMel https://m.edsoo.ru/lea72162
l %
5| IIpeobpazoBanue BeIpaxKeHuUil, bubmmorexa [JOK
CoJIepIKalIuX JTIorapu(Mbl https://m.edsoo.ru/da48154¢
16 IIpeoOpazoBaHue BEIpAKEHHA, bubmorexa IJOK
coJiepaKaIIuX Jorapumsl https://m.edsoo.ru/4beff03b
17 IIpeobpazoBanne BeIpaXKeHuUH, bubmiorexa ITOK
coJiepIKallIuX JJorapu(Mal https://m.edsoo.ru/fe189f2d
18 IIpeoOpa3zoBanue BhIpAXKEHHUIA, bubmuorexa [JOK
coJiepaKalmX Jorapugmel https:;’fm.e(_i_soo.ruffadbSaaS
JlorapudmMudeckue ypaBHEHUS H bubnuoreka [JOK
19
| HEPaBEHCTBA https://m.edsoo.ru/3034724¢
| 20 Jlorapudmuyeckue ypaBHEHHS bubmiorexa IJOK
i HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
| 21 JlorapudMuyeckue ypaBHEHHUS U bubmoTteka [JOK
| HEpaBeHCTBa https://m.edsoo.ru/9e3f4bc9
Jlorapudmuyeckue ypaBHEeHHS U bu6muorexa I[JOK
22
HEPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuyeckas GpyHxuus, eé bubmuorexa [JOK
| CBOMCTBa M rpaQuK https://m.edsoo.ru/d68bbe9d
| 24 : Jlorapudmuyeckas GyHkuus, eé butmmorexa IIOK




