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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma y4yeOHOro Kypca «Ainrebpa W Hayala MaTeMaTUYeCKOro aHanu3a» 0a30BOTO YpPOBHS IS
obOyuarormuxcst 10 —11 xmaccoB pa3paboTtaHa Ha ocHOBe DeaepalbHOTO TOCYAAPCTBEHHOTO O0Pa30BaTEIBHOTO CTaHIApTA
cpenHero oOmiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPEABSIBISIEMBIX K MAaT€MaTHUYECKOMY
o0pa3oBaHMIO, U TpagulUi poccuiickoro oOpaszoBanus. Peanmuzanuss nmporpaMMbl 0O€CIIEUMBAET OBJIAJCHHUE KIIOYEBBIMU
KOMIIETEHIIUSIMU, COCTAaBISIIONIMMU  OCHOBY IS CaMOpPa3BUTHUSI M HENPEPHIBHOTO 00Opa3oBaHUs, IEIOCTHOCTh
OOIIEKYJIbTYPHOT0, TUYHOCTHOTO U MO3HABATEIBLHOIO PA3BUTHUSI IMYHOCTU 00YUYAIOIINXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havajga MaTeMaTHYSCKOTO aHAIN3a» SIBISICTCS OJJHUM M3 HanOoJiee 3HAYMMBIX B IIPOTpaMMe CTapIIcH
IIIKOJIBI, TIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIICYMBACT MHCTPYMCHTAIbHYIO 0a3y JUIsl M3YYCHHS BCEX €CTECTBCHHO-
HAy4YHBIX KypCOB, a C JIPYrodl CTOPOHBI, (POPMHUPYET JOTHYECKOE W aOCTPaKTHOE MBINUICHHE YYalllMXCs Ha YpPOBHE,
HEOOXOMMOM JIJII OCBOCHHUS KYpPCOB MH(OPMATHKH, OOIIESCTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B pamkax JaHHOTO Kypca
ydaliecss OBJIaJICBAlOT YHUBEPCAIBHBIM SI3BIKOM COBPEMCHHOW HaykH, KOTopas (OpMYJIHPYEeT CBOHM JOCTH)KCHUS B
MaTreMaTu4decKou gopme.

Kypc anreOpsl 1 Hayal MAaTeMaTHYECKOIO aHaJIM3a 3aKJIaAbIBacT OCHOBY JIJIs YCICIITHOTO OBJIaJACHHS 3aKOHAMH (DU3HKH,
XMUMHH, OMOJIOTHH, TTIOHUMAaHUs OCHOBHBIX TCHJICHIIMH SKOHOMHUKH M OOIIECTBEHHOW »KH3HU, ITO3BOJISICT OPUECHTUPOBATHLCS B
COBPEMEHHBIX IM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPCHHO HCIOJIb30BaTh MX B TMOBCEIHCBHOW XU3HU. B TOXe
BpEeMsl OBJIQJICHHE aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH MaTEMaTHYCCKHMH KOHCTPYKIIUSIMH Pa3BUBAaeT YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTh  YTBEP)KICHHWS, HCIOJIL30BaTh 0000IIEHWE W  KOHKPETH3AIHIO,
abcTparnpoBaHHe M aHAJIOTHIO, (GOPMHpYET KpeaTHBHOE M KPUTHUYECKOE MbINUICHUE. B Xome m3ydeHus aareOpbl U Hadal
MaTEMaTHYECKOI0 aHaju3a B CTapIIeH IIKOJIe YdYallhecs TIOy4alOT HOBBIM ONBIT pEIICHHWS MPHUKIAJIHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHUSI MAaTEMAaTHYECKUX MOJICNICH peallbHbIX CUTyallnid W MHTEPIPETALMN MOJYyUYCHHBIX PEIICHUH,
3HAKOMATCS C TPUMEpPaMH MaTeMaTHICCKUX 3aKOHOMEPHOCTEH B MPHUPOJC, HAyKe M B KMCKYCCTBE, C BBLIAOIIAMUCS
MaTEeMaTHYCCKHUMH OTKPBITUSIMHU M HX aBTOPaMH.

Kypc o0amaer 3HaUMTEIbHBIM BOCIIUTATEILHBIM ITOTEHIIMATIOM, KOTOPBIM pealu3yeTcs Kak depe3 yueOHbIH MaTepual,
CIOCOOCTBYIOLIHI (POPMUPOBAHNIO HAYIHOI'O MUPOBO33PEHUS, TAK U Yepe3 creluuKy yueOHOU AeATSIIbHOCTH, TpeOyromei



CaMOCTOATENIBHOCTH, AKKypaTHOCTH, IPOJOJDKUTEIBHOM KOHLEHTpAlMd BHMMAaHUS U OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3yJbTar.

B ocHoBe meToauku 00yuyeHus ainreOpe W HayajlaM MaTeMAaTHYECKOTO aHaju3a JIEKHUT JeATEIbHOCTHBIA HPHHIIMII
o0yueHus.

Crpykrypa Kypca «Anrebpa M Hayaja MaTEMaTHYECKOIO aHalIM3a» BKIIOYAET CIEAYIOIIKE COJEp)KaTEIbHO-
MeTonudyeckue JuHUM: «Yucna u BorumcneHus», «DyHKUMM U rpadukm», «YpaBHEHUs U HepaBeHCTBa», «Hauana
MaTeMaTUYECKOTO aHAIN3a», « MHOKECTBA U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JIMHUN U3Y4al0TCs Ha
MPOTSKEHUH JIBYX JIET 00y4YEeHUs B CTaplleH MIKOJE, ECTECTBEHHO JOMOJHSSA IPYT ApYyra U MOCTENEHHO HACHIIASICh HOBBIMU
TeMaMUu U pasjenamu. JlaHHBIM Kypc SIBISETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B ce0e COAEpKAHUE HECKOJIBKUX
MaTEeMaTHYECKUX AUCLUMIUIMH: anredpa, TPUTOHOMETpUs, MaTeMaTUUYECKUN aHaIu3, Teopust MHOecTB U ap. [lo mepe Toro
KAaK y4alluecsl OBJIaJIEBAIOT BCE Oojiee MMPOKUM MATEMATUUYECKUMM allapaToM, y HHUX MOCIENOBATENbHO (HOPMHUpPYETCS U
COBEPUIEHCTBYETCSI YMEHHUE CTPOUTh MATEMAaTHYECKYIO MOJEIb PEaJbHOM CUTyallu, NPUMEHATH 3HAHMS, ITOJIYYECHHBIC B
Kypce «Anrebpa ¥ Hayajga MaTEeMaTHUYECKOTO aHaliu3a», JUIs PEeLIeHUs CaMOCTOSTENbHO C(HOPMYJIHPOBAHHON
MaTeMaTUYECKOM 3a/1a4H, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN pPE3yJIbTaT.

CopepxarenpHo-MeTOIMYecKas: TUHUS «Yucna U BBIYMCIECHUS» 3aBepliaeT (OPMUPOBAHUE HABBIKOB MCIOJIb30BaHUS
JNEeUCTBUTEIBHBIX YHCEJ, KOTOpOe ObLJI0O HAa4aTO B OCHOBHOM IIKoje. B crapiell mikojie 0co00€ BHUMAHHE YIEISAETCS
(OpMHUPOBAHUIO TPOYHBIX BBIYUCIUTENIBHBIX HAaBBIKOB, BKIIOYAIOUIMX B €€0S MCHOJB30BAHHE PA3IMYHBIX (POPM 3aMHUCH
JNEHUCTBUTEIBHOIO YMCJIA, YMEHUE PALMOHAJIBHO BBINOJIHATH NEHCTBHUA C HUMHM, J€1aThb NPHUKUIKY, OLIEHUBATh PE3YJIbTaT.
OOyuaromuecs MOTy4YarOT HABBIKM MPUOMMKEHHBIX BBHIYMCICHUM, BBIMOJHEHUS NEHCTBUI C 4YHCIaMH, 3allMCaHHBIMU B
CTaHAApTHOM (opMe, UCTIONB30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKEHUH.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCEro oOy4eHHs B CTaplIed HIKOJE, MOCKOJIbKY B
KQKJIOM pa3fiesie MporpaMMbl IPEAyCMOTPEHO PEIICHHE COOTBETCTBYIOMMX 3a1ay. O0yyaromuecs OBIaJeBal0T pa3InyHbIMU
METOJIaMH PEILIECHUS LENbIX, PAllHOHATIbHBIX, UPPALIMOHAIBHBIX, TI0KA3aTEeIbHBIX, JIOTAPUPMUUECKIX U TPUTOHOMETPHUUECKUX
yYpaBHEHUW, HEPABEHCTB M UX cUCTeM. llomyueHHbBIE YMEHHs HCHOJB3YIOTCS MPH HCCIENOBAaHUM (DYHKLIHUNA C MOMOUIBIO
IPOU3BOAHOMN, PELICHUM NMPUKIAJAHBIX 3a/ad M 3a/1a4 Ha HAaXOXKICHHE HauOOJBIIMX U HAaUMEHBIIMX 3HAYEHUH (QYHKIMH.
JlaHHasi coneprkareibHasl JUHUS BKIIOYAaeT B ce0s Takke (OpPMUPOBAHME YMEHHUMN BBINOJHATH PACYETHI MO (opMyJiaMm,
npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX, UPPAIMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a TaKkKe BBIPAKEHUH,
COJEpKalINX CTerneHu U Jorapudmel. braromaps wuzydeHHIo anreOpanyeckoro Marepuajia MPOUCXOIUT JalbHEnIIee



pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOTO MBILIUICHUS Y4alluxcs, GOPMHUPYIOTCS HABBIKU JAECTYKTUBHBIX PacCyKIECHUH,
paboThl ¢ CUMBOJBHBIMH (POpMaMH, MPEICTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABCHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3(pPeKTUBHbIE HHCTPYMEHTHI ISl PEHICHHS MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajad, HaTJIATHO
JE€MOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenpbHo-MeToiMYecKass JMHUSA «DyHKIUU U TpaduKU» TECHO IMEPEIIETAaeTCs] C APYTMMH JMHHUSMH Kypca,
IIOCKOJIBKY B KAKOM-TO CMBICJIE 3aIa€T MOCIEN0BATEIbHOCTh U3YyUeHHUs MaTepuana. V3ydeHue CTENeHHOM, T0Ka3aTeIbHON,
norapu(pMUYECKO U TPUTOHOMETPUYECKUX (YHKUUW, UX CBOMCTB M TpaUKOB, MCHOJb30BaHUE (DYHKLUMHA IJI1 pEeUIeHUs
3a/la4y U3 JIPYTUX Y4EeOHBIX MPEIMETOB U PEATbHOM KU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKMM aHAJIM30M, TaK U C
pelieHreM ypaBHEHMl M HepaBeHCTB. llpu 3TOM Oonblioe BHHMaHue yzensercs (OPMHUPOBAHUIO YMEHHS BBIPaKaTh
dbopMyslaMi 3aBUCHMOCTH MEXAY Pa3MYHbIMU BEIMYMHAMH, UCCIIEIOBATh MOITY4YEHHbIE (YHKIUHU, CTPOUTh UX TpaduUKH.
Martepuan 3Tol coAepKaTeNbHON JUHUYU HALIEJIEH Ha Pa3BUTHE YMEHHMI U HABBIKOB, MTO3BOJISIONINX BHIPAXKATh 3aBUCUMOCTH
MEXIy BEIMYMHAMHU B Pa3IU4HONA (opMe: aHaTUTHYECKOM, rpaduueckoil u cioBecHOl. Ero u3ydeHwe crnocoOCTBYET
Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIIEHUS, CTIOCOOHOCTH K 0000IEHNIO U KOHKPETU3AIMH, UCIIOJIb30BaHUIO aHATIOT .

ConepxarenpHass nuHus «Havama MareMaTHnyeckoro aHajlin3a» IO3BOJSET CYIIECTBEHHO pAacIIMpUTh KpPyr Kak
MaTEeMaTHYECKUX, TaK U MPUKIAIHBIX 3a/1a4, TOCTYIHBIX 00y4aloIUMCS, Y KOTOPBIX MOSIBIISIETCSI BO3MOKHOCTh HCCIIEA0BAThH
U CTpOUTh Tpaduku (YyHKUUN, ONPENeisITh MX HAUOOJbIIME M HAWMEHbBIINE 3HAYEHUS, BBIYUCIATH IUIOMAAUd (GUTYp H
00BEMBI TeJl, HAXOUTh CKOPOCTH U YCKOPEHHUSI mpoueccoB. JlaHHas coaepkarenbHas JUHUS OTKPHIBAET HOBBIE BOZMOXHOCTH
IIOCTPOEHUSI MAaT€MATHYECKUX MOJEJEH peaibHbIX CUTYAlMil, HAX0XKICHHUS HAWIY4YIIEro pEelIeHUs B MPUKIAJHBIX, B TOM
YHCIIe COLMAIbHO-I)KOHOMUYECKHUX, 3a/ladaX. 3HAKOMCTBO C OCHOBAaMHM MaT€MaTH4YECKOTO aHaju3a CIOCOOCTBYET Pa3BUTHIO
abCTpakTHOro, (POPMANTBHO-TOTUYECKOTO U KPEATUBHOTO MBINLIECHUS, (OPMUPOBAHUIO YMEHUM pPacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydaronumecs y3HalT O BBIIAIOMIMXCSA PE3YNbTAaTaX, MOJYyUYEHHbBIX B
XO/JI€ Pa3BUTHSI MATEMATHKU KaK HAyKH, U UX aBTOPAX.

ConepxarenpHO-MeTOAMYECKas TUHUSA «MHOKECTBA U JIOTHKa» B OCHOBHOM ITOCBAILEHA 3JIEMEHTaM TEOPUU MHOKECTB.
TeopeTnko-MHOKECTBEHHbIE TPEICTaBICHUS MPOHU3BIBAIOT BECh KYpC IIKOJIbHOM MaTeMaTUKU M TpeylaraloT HamOoJsee
YHUBEPCAIbHBINA S3bIK, OOBEIUHSIOUIMI BCE pa3Aeiabl MAaTeMAaTUKUM M €€ MNPUIOKEHUM, OHU CBA3BIBAIOT pa3HbIE
MaTeMaTUYeCKUe JUCLMIUIMHBI B eauHOoe Leinoe. 1loaroMy BaXXHO JaTh BO3MOYKHOCTH IIKOJIBHHUKY IOHUMAaTh TEOPETUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTUKU U UCIIOJIb30BAaTh €0 JJI BBIPAXKEHHSI CBOMX MBICIIEH.



B kypce «Anrebpa M Hayaja MaTEeMaTUYECKOrO aHajIW3a» MPHUCYTCTBYIOT TaKK€ OCHOBbI MaTEMaTH4YECKOTO
MOJIETTUPOBAHUS, KOTOPbIE MPU3BAHBI C(HOPMUPOBATH HABBIKH MOCTPOSHUS MOJEICH peambHBIX CUTYyallMd, UCCIETOBAHMS
ATUX MOJEJNIeH ¢ MOMOIIBIO amnmapara ajaredpbl 1 MaTeMaTHYeCKOrO aHalM3a U MHTEPIIPETAlUU TOTYYCHHBIX PE3yJIbTaToB.
Takne 3a7aHus BIUIETEHBI B KQXABIA U3 pa3/IelI0B IIPOrpaMMBl, IIOCKOJIBKY BECh MaTepUall Kypca IMHUPOKO UCIIONIb3YETCs IS
pelIeHusl NMpUKIaAHbIX 3a1ad. [Ipu peleHun peanpHbIX NPAKTHUUECKUX 3a]ad y4dalluecss pa3BUBAIOT HAOIOAATEIbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BaTh AaHAJIOTHI0, 0000IIaTh M KOHKPETU3UPOBATH
npobiemy. /learenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX 3a/1a4 OPraHu3yeTcs B MPOLIECCE U3YUECHHS
BCEX TEM Kypca «AnreOpa 1 Hauaja MaTEMaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM m1aHe Ha M3ydeHHe Kypca aareOpbl M Hayajd MaTeMaTHYeCKOIro aHain3a Ha 0a30BOM YPOBHE OTBOJUTCS 2 yaca B
Henento B 10 kiacce u 3 yaca B Hezelto B 11 kiacce, Becero 3a aBa roga o0ydueHus — 170 yacos.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonanbhpie umcia. OOBIKHOBEHHBIE M JIECATUYHBIE JIPOOM, MPOLIEHTHI, OECKOHEUHBIE MEPUOAMYECKHUE IPOOH.
ApudmeTrueckue onepanmy ¢ parloHaIbHBIMU YMCIAMHU, peoOpa30BaHUs YUCIIOBBIX BhlpakeHUM. [IpumeHenue apobei u
IIPOLICHTOB U1 PELLICHUS IIPUKIIAIHBIX 3a/1a4 U3 Pa3JIMUYHbIX OTPACIICH 3HAHUU U pEAIbHOU KU3HU.

JleiicTBuTeNbHBIE UKciia. PalimoHanbHbIE U UppalMOHANIbHBIE Ynciaa. ApU(METUYECKHUE ONepallui C ACHCTBUTENbHBIMU
yucnamu. [IpubnxE€HHbIE BEIUMCIIEHNUS, ITPaBUiIa OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3ysibTaTa BhIUUCICHUH.

Crenens ¢ uensiM nokasareneMm. CrangaptHas (opma 3anucu AecTBUTENbHOro yncia. Mcecnonb3oBanue noaxoasiein
(GopMbI 3anMCH JEHCTBUTENBHBIX YUCEN 1JIS1 PELICHHS] MPAKTUYECKUX 3a/1a4 U MIPEICTAaBICHUS TaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM cTeneHu. JlelicTBHs ¢ apu(pMEeTHUECKMMU KOPHIMHU HaTYpaJIbHOU CTENEHU.

CuHyc, KOCUHYC ¥ TAHT€HC YUCJIOBOT0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, ApKTAHI€HC YUCIOBOTO apIyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPUUECKUE (DOPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pellieHre HEpaBEHCTBA. MeTo1 HHTEPBAJIOB.

Peenune nuensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne uppanmoHanbHbIX YPAaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMETPUYECKUX YPABHEHU M.

[IpumeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0 MAaTeMAaTUYECKUX 3a]a4 U 3a/1a4 U3 Pa3IUYHbIX 00JacTel HAyKu U
pEabHOM KU3HU.

DYyHKIUN U TPAPUKU

OyHKIus, crocoOwl 3aaanus GyHkimu. ['paduk ¢pyaknuu. Bzaumuo o6paTabie QyHKIIHH.

ObnacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHu# ¢yHkiuu. Hynn ¢pynkiuu. [IpoMexxyTku 3HakOonocTossHCTBA. YETHBIE U
He4YETHBIE (DYHKITUH.



CrenenHast pyHKIMS ¢ HATypaJbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CBoicTBa U rpaduk KOpHS N-0i
CTEICHHU.

Tpuronomerpuyeckas OKpy>KHOCTb, OTIPEICTICHUE TPUTOHOMETPUIECKUX (DYHKIIUHA YUCIIOBOTO apTyMEHTA.

Hauajna MaTeMaTH4eCKOro aHajan3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJJaHUs TTOCJIEI0OBATEILHOCTEH. MOHOTOHHBIE MOCIEA0BATEILHOCTH.

Apudmernueckas u reomeTpuyueckas mporpeccur. beckoHewHO yObIBaromias reomerpuueckas mporpeccus. Cymma
OECKOHEUHO YOBIBAIOIIECH reoMeTpuueckoi nporpeccuu. @opmyia CIOXKHBIX MPOLeHTOB. Mcmonb30BaHue NpOrpeccuu st
pelIeHus pealibHbIX 3aj1au MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHOXeCTBO, ONepanuu HaJ MHOXXecTBaMmH. Jlnarpammel Jiiepa—BenHa. [IpuMeHeHne TeopeTuKOo-MHOKECTBEHHOTO
armapara Jijisi OMMCaHUsl pealIbHbIX TIPOILIECCOB U SBJICHUH, PU PEIICHUH 3a]]a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KITACC

Yuciaa v BIYUCICHUA

HatypanbeHble u nenblie yncna. [Ipu3Haku J1eIMMOCTH LEIBIX YUCEIL.

CrenieHb ¢ palMOHAIBHBIM TMTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTuuHble U HaTypajibHbIE JJOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaXKEHHH, COACPIKANTUX JTOTapU(MBI.

[IpeoOpa3oBaHue BbIpaXXEHH, COIEPIKALINX CTENEHH C PAllMOHAIBHBIM MOKA3aTelIeM.
[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucremsl TMHENHBIX YpaBHEHM. Pellienne mpukiaaaHbIX 3a1a4 ¢ IOMOIIBI CUCTEMBI IMHEWHBIX YPABHEHUM.
CucteMsl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.



[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]a4 U 3aJa4 U3 pa3IuyHbIX o0nactel
HAYKU U PEAIbHOMN KU3HHU.

DYyHKIUHN U TPAPUKHU

Oyukuus. Ilepuonnueckne Ppynkunu. [IpomexyTku MOHOTOHHOCTH (DyHKUMU. MakCHMyMbl U MUHUMYMBbI (QYHKIUU.
Haubonbiiee n HauMeHblIee 3HaueHne (QyHKLIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue QyHKIIMH, UX CBONCTBA U TPaUKH.

[loka3zaTenbHas u jorapudmuueckas QyHKIHAU, UX CBOMCTBA U rpauKH.

Hcnons3oBanue rpa@ukoB (yHKIMMA 71 peIICHUs YPABHEHUH U JINHEUHBIX CHCTEM.

Hcnonp3oBanue rpadukoB (YHKIUN 7 HMCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEH, KOTOPHIE BO3HHMKAIOT IpU
pEILIEHNH 3aj1a4 U3 JPYTUX YYEOHBIX MIPEAMETOB U peanbHOM KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepsiBHble pyHKIMH. MeTOA HHTEPBATIOB JJI PEIICHUS] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TPOU3BOIHOM.

[IpousBoaHble 3eMeHTapHBIX (QyHKIMA. DOpMYNbl HAXOXKACHUS MPOU3BOAHON CYMMBI, NMPOU3BEIACHHUS M YaCTHOTO
GyHKIMIA.

[IpuMeHeHre TpOU3BOIHOM K MCCIIEOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxaeHnrne HanOosbIero
Y HAaMMEHBIIETro 3Ha4eHHs (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHre TPOW3BOMHOM Ui HAXOXKIACHUS HAWIY4lIero pEelIeHWs B NPUKIAJAHBIX 3a7adax, IS OINpEIeJICHHS
CKOPOCTH TIpoIIecca, 3aIaHHOTO (POPMYITOi Wit rpapuKOM.

[lepBooOpaznas. Tabnuila nepBoOOPa3HBIX.

HNurterpan, ero reomerpudeckuii 1 puzndeckuii cMbicii. Beruncnenue uaterpana no ¢popmyne Hetorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBocHue y‘le6HOFO npecamMecTa «Marematuka» JOJIDKHO o0ecIeYnBaTh AJOCTHKCHHUC Ha YPOBHC CPCIAHCTO O6HI€FO
O6p8,30BaHI/I}I CIacAyromux JUIHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIMCTHBIX O6p3.30BaTeJ'II>HBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOTrpaMMbl y4eOHOTO TipeaMeTa «MaTeMaTukay XapakTepu3yroTCs:

I'pasx1aHCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UIIMK OOYYaIOIMIerocss KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJICHA POCCHUHCKOTO
oO1ecTBa, MPeJACTaBICHUEM O MaTeMaTHYECKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH, TPOLEIYD
IrpaXIaHCKOrO oOIlecTBa (BBIOOPHI, OMPOCHI M IIp.), YMEHUEM B3aUMOJEHCTBOBATh C COIMAJIBLHBIMA HMHCTUTyTaMU B
COOTBETCTBUHM C UX PYHKIMSIMU U HA3HAYCHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTUYHOCTH, YBOXKCHHUS K MPOILIOMY M HACTOAIIEMY POCCUUCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K JIOCTHXKECHUSIM POCCHUMCKUX MAaTEMaTMKOB M POCCHUMCKOM MaTeMaTHYECKOU
IIKOJIBI, K UCITOIB30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJOTHSIX, cpepax SdKOHOMUKH.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/ia; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO
MOBEAECHHUSI, CBSA3AHHOIO C IMPAKTUYECKUM NPUMEHEHHUEM JOCTHKEHHM HAYKH W JECATEIIBHOCTBIO YUYEHOrO; OCO3HAaHHEM
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO.

DCTEeTUUECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKJIIOYasl ACTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYKICHUIN; BOCOPUUMUYUBOCTHIO K MATEMAaTUYECKUM aCEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

du3nYecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHMS MPUMEHSITh MaTeMaTHUYECKHE 3HAHUS B MHTEpEecax 3JI0pOBOTO M Oe30macHOro oOpasza
KW3HHU, OTBETCTBEHHOI'O OTHOIICHMUS K CBOEMY 30pOBBIO (340pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUM U



OTIbIXa, peryisipHas (Qu3uyeckas akTUBHOCTH); (PU3WYECKOTO COBEPUICHCTBOBAHUSA, IMPU 3aHATUSX CIHOPTUBHO-
03JI0POBUTENBHOM NESTENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K pas3inyHbIM cdepam npodeccrHoHambHOMI
JESTEIbHOCTH, CBSI3AHHBIM C MAaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIieit
npodeccuu U peasu30BBIBATh COOCTBEHHBbIC >KU3HEHHBIE IJIaHBI; TOTOBHOCTHIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY
00pa30BaHUIO M CamMOOOpPAa30BaHUIO HA MPOTSHKEHUM BCEH JKMU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHUIO B PELIECHUU
MIPAKTUYECKUX 3a/1a4 MATEMATUYECKOW HAIIPABJIEHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBIO 3KOJIOTMYECKOM KYJIbTYPhl, IOHUMAHUEM BJIMSHHUS COLMAIBHO-3KOHOMHYECKHX IPOLIECCOB Ha
COCTOSIHUE IPUPOAHON M COLMATIBHOM Cpelibl, 0OCO3HAHUEM TJIOOATLHOrO XapaKTepa 3KOJIOTMYECKUX MPoOiIeM; OpueHTauen
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HAHUW NIl pEelIeHUs 3a/1a4 B 00JACTH OKPY’KAIOIIEH CpeJibl, IUIAHUPOBAHUS MOCTYIIKOB U
OLICHKM UX BO3MOYKHBIX ITOCIIEICTBUN I OKPY’KAIOLIEN CPEabI.

ITenHoCTH HAYYHOIO ITO3HAHUA:

c(OPMUPOBAHHOCTHI0 MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U OOLIECTBEHHOMN
MPAKTUKH, MOHMMAaHWEM MAaTeMAaTHYeCKOW HAyKh Kak cgepbl YeIOBEYECKOW MAESTENbHOCTH, ATAloB €€ pa3BUTHUS U
3HAYMMOCTH I Pa3BUTHS LUBUIM3ALMM; OBJIAJCHUEM S3BIKOM MAaTEMATHKHA U MAaTEMATUYECKOU KYyJbTYpPOU KaK CpeICTBOM
ITI03HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIIATh IPOCKTHYIO U HUCCIIEIOBATENLCKYIO NEATEIBHOCTD MUHANBUAYAIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHHS TMPOrpaMMbl ydeOHOTO TpenMera «MaTemaTuka» XapaKTepu3yrTCs
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHABGAMETbHOIMU OCUCMBUIMU, VHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OelCmMEUIMU,
VHUBEPCANbHBIMU Pe2YTAMUBHBIMU OeUCMBUAMU.

1) Vuueepcanvuvie noznasamenvuvle oeticmeus, obecneuuarom Gopmuposanue O6A306bIX KOSHUMUSHBIX NPOYECCO8,
obyuarowuxcs (0ceoenue Memooos8 NO3HAHUSA OKPYIHCAIOWe20 MUPa,; NPUMEHEeHUE JI02ULeCKUX, UCCIe008AMEeNbCKUX Onepayul,
YyMeHUll pabomams ¢ uHGopmayuetl).

ba3oBele nornueckue AeUCTBUS:



BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKU MATEeMAaTUYECKUX OOBEKTOB, IOHITHNA, OTHOIICHUH MEXKITY
MOHATUSAMU;, (POPMYJIMPOBATH OMpPEACIICHUS TOHSATHN; YCTAaHABIMBATH CYIICCTBEHHBIN NpPH3HAK KiIacCU(pUKAIIHH,
OCHOBaHWUS JIJIs1 0000IICHNS ¥ CPAaBHEHH S, KPUTEPUHN MTPOBOIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (JOPMYITUPOBATH U MPEOOPa30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUILIATEIbHBIC, SANHUYHBIC,
YJaCTHBIE U OOIIKE; YCIOBHEIE;

BBISIBIIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEYHs B (DaKTax, JaHHBIX, HAOTIOJCHUAX H
YTBEPKICHUSIX;, IPEJIaraTh KPUTEPUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPEUHIA;

JenaTh BBIBOABI C WCIOJB30BAaHHEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W HWHAYKTHBHBIX YMO3aKITIOUYCHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIbHO JIOKA3aTelbCTBA MaTeMaTHYECKUX YTBEpXKIAEHUN (MpsiMble W OT MPOTUBHOTO),
BBICTpPAMBaTh apTyMEHTAIINI0, MPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIC CYXKICHHUSI U
BBIBOJIBL

BBIOMpATh CIOCO0 perieHus yaeOHOM 3a1au (CpaBHMBATh HECKOJBKO BAapUAHTOB PEIICHHs, BhIOMpaTh Hauboliee
MOXOSIINN ¢ yYETOM CaMOCTOSTENBHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBbie nccinenoBarenbCKue ICHUCTBUA:

HCITOJTh30BaTh BOMPOCHI KaK MCCIEA0BATEIIbCKUN HHCTPYMEHT MTO3HAHUS; (DOPMYITHUPOBATh BOIIPOCH, (PHKCHUPYIOIIHE
MIPOTHBOPEYHE, TPOOJIEMy, YCTaHABIMBATh UCKOMOE M JTaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

MPOBOJIUTH CaMOCTOSITENIBHO CIJIAHUPOBAHHBIA OSKCIIEPUMEHT, HWCCJEAOBAHHE MO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHYECKOro OO0BEKTa, SBIICHUS, IPOIIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SBIICHUSIMH,
IpoIECCaMH;

CaMOCTOSITeNIbHO  (hOpMyIHpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTD MOJIYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHUE TMPOIIECCA, a TAKKE BBIIBUTATh MPEAINOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSX.

Pabora ¢ nundopmariueii:

BBISIBIIATH JIe(OUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOMMBIX JIJII OTBETA HA BOTIPOC U JIJIS PEIICHUS 3aa4H;



e BbIOMpaTh MHGOPMAIMIO U3 HCTOYHUKOB PA3JIMYHBIX THUIOB, AaHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U
HHTEPIPETUPOBATH HHOOPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABICHHUS,

e CTPYKTypHUpOBaTh HH(MOPMAITUIO, IPEICTABIATH €€ B Pa3IUYHBIX (hOpMax, HILTIOCTPUPOBATH TpadUuecK;

e OIIEHUBATh HAJIEKHOCTh MH(POPMALIMU 110 CAMOCTOATEIHLHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaiom CcQOpMUpoSaHHOCMb COYUATbHBIX HABLIKOG

00YyYaAOUUXCHL.

OO61enue:

e BOCHPUHUMATH U (POPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHM M ILEJISIMU OOILECHMS; SICHO, TOYHO,
IPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pEeIICHUs
3aJ1auyu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

e B XOJIe OOCYXJEHHSA 3aJlaBaTb BOIPOCHI IO CYHIECTBY OOCYXJaeMOl TEeMbl, IpPOOJEMBbI, pelIlaeMOM 3aJadu,
BBICKA3bIBaTh WJCH, HAIlCJICHHbIE HA TOWCK PEIICHHUS; COMOCTABIAThH CBOU CYXKACHUS C CYXICHUSMHU JPYTrUx
YYaCTHUKOB JIMAJiora, OOHAPYXKMBATh pa3jU4Me U CXOJCTBO IMO3WIMKI; B KOPPEKTHOU Qopme (HOopMyIrpoBaTh
pa3HoOIIacHsi, CBOU BO3PAKEHUS;

e TMPEICTABIATh PE3yJbTAThl PEHICHUS 3aJa4yM, SKCIEPUMEHTA, UCCIENOBAHUS, MTPOCKTA; CAMOCTOATEIHLHO BHIOWPATh
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aJ1ay IPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyIHHUYECTBO:

e TIOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBUAYATHHOW PaOOTHI MPU PEIICHUU yU4eOHBIX 3aj1ay;
MPUHUMATh 11€JTb COBMECTHOMU NIEATEILHOCTH, TUTAHUPOBATh OPTAHU3AIIMI0 COBMECTHOW pabOThI, paclpeIesiTh BUIbI
paboT, 10roBapuBaThCs, 0OCYXKIAATh MPOIIECC U PE3ybTaT pabOTHI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;

e Y4YacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXkJeHHs, OOMEH MHEHUN, «MO3TOBbIC IITYPMB» W HHBIC);
BBITIOJIHATh CBOIO YacTh paOOThI M KOOPJWHHUPOBATH CBOM JCHCTBUS C APYTMMH WICHAMH KOMAaHJIbI; OICHUBATH
KaueCTBO CBOETO BKJIa/ia B OOIIMIA MPOAYKT MO KPUTEPHIM, CPOPMYITMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHSI.

3) Vhusepcanvuvie pecynsamugnble oelicmausi, obecneuugaronm Gopmuposanie CMblCI08blX YCMAHOBOK U JICUZHEHHBIX

HABLIKOG IUYHOCTU.

Camoopranuzarus:

COCTABJISITh IUJIAH, aJTOPUTM pENICHUs 3a7a4d, BHIOMpPATh CIOCOO pemieHus ¢ y4€TOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIIEHUH C Y4ETOM HOBOW WH(MOpMAITUH.



CaMOKOHTPOJIb:

e BIJIAJICTh HABBIKAMH TO3HABATEIHLHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA W MBICITUTECIBHBIX
MIPOLIECCOB, UX PE3YyJbTAaTOB; BIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA MpoOLecca U pe3yJibTaTta PEICHUs
MaTEeMaTUYECKOH 3a/1auu;

e TMPEABUIETH TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUM 33Ja4H, BHOCUTb KOPPEKTUBBI B JEATEIHLHOCTD
Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, TAHHBIX, HAWJEHHBIX OMMHUOOK, BBIIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE peE3ysibTaTa II€IU U YCJIOBHUSAM, OOBSICHATH NMPUUUHBI JOCTHKCHUS WIM HEIOCTUKECHUS
pPEe3yJbTaTOB JICSITEILHOCTH, HAXOIUTh OIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

OcBocHue y‘le6HOFO KypcCa «Anre6pa M HavaJla MaTCMAaTHUYCCKOI'O aHa/In3a» Ha YPOBHC CPCAHCTO O6HICFO 06pa30BaHI/IH
JOJDKHO 00ecIIeynBaTh AOCTHIKCHHUEC CIICAYIOMUX IIPEAMCTHBIX O6p2130BaTeJ'II->HBIX PE3YyJILTATOB:

10 KITACC

YucJia 1 BLIYUCIEHUSA

OrneprpoBaTh MOHITUSMHU: PAIIMOHAIBHOE U ICHCTBUTEILHOE YMCII0, OOBIKHOBEHHAS U JCCATUYHAS IPOOH, IPOIICHTHI.

BreimonHaTe apudMeTrnuecKre onepaiyy ¢ paldoHaJIbHBIMA U JIEHCTBUTEILHBIMU YHCIAMHU.

BeinonHaTh NpuOAMKEHHBIE BRIUUCIICHUS, UCTIONB3YSI MpaBWiIa OKPYTJICHUs, JejaTh MPUKUIKY U OLIEHKY pe3yjbTara
BBIYHUCIICHUH.

OnepupoBaTh MOHSATUSMU: CTENEHb C LEIbIM IOKa3aTejleM; CTaHaapTHas ¢dopma 3amucu JACHCTBUTEIIBHOTO YHUCIIA,
KOpPEHb HATypaJbHOM CTEMEHW; WCIOJIb30BaTh MOAXOMSAIIYyI0 (opMy 3amucu JEHCTBUTENBHBIX YHUCEN IS PEHICHUS
MPAKTUYECKUX 3aJ]1a4 U MPEICTABJICHUS JaHHBIX.

OnepupoBath MOHATUSIMU: CUHYC, KOCHUHYC M TAHT€HC MPOM3BOJILHOTO YTJIA; UCMOJIb30BaTh 3alUCh MPOU3BOJIBLHOIO
yriia yepe3 00paTHbIe TPUTOHOMETPUYECKHE (QYHKITUH.

YpaBHeHHs U HEPABEHCTBA



OnepupoBarh MOHATUSIMU: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO; 11€J10€, pallMOHATILHOE, UPPALIMOHATBLHOE YpaBHEHHUE,
HEPAaBEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BrImonHsITE IpeoOpa3oBaHus TPUTOHOMETPUYECKIX BRIPAKCHHUM U PEIIaTh TPUTOHOMETPUICCKHE YPaBHCHHUS.

BoinonHsaTh nipeoOpa3oBaHusl LEIbIX, PAIMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAKEHUM M peliaTh OCHOBHBIC THIIBI
LENBIX, PAlMOHANBHBIX U UPPAIMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHs 1 HEPABEHCTBA JUIA PEIICHUS MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3InyHbIX 00JacTeil HayKu U
pEATbHOM KU3HMU.

MonennpoBaTh peaidbHbIE CUTYaIlUH Ha A3BIKE aareOphl, COCTaBISITh BRIPAKEHUS, yPaBHEHUS, HEPABEHCTBA TI0 YCIOBHUIO
3aJlauu, UCCIIEIOBATh TOCTPOECHHBIE MOJIEIIH C UCIIOIH30BAHUEM arllapaTa ajreopsbl.

DOyHKUUM U TpaduKku

OmnepupoBath MOHATHSIMH: (PYHKIHA, COCOOBI 3amaHus (DYHKIUHU, OOJACTh OMpENelIeHUs U MHOXKECTBO 3HAUCHUM
¢byHkunn, rpa@uk GyHKIMM, B3aUMHO 0OpaTHbIE (PYHKIUU.

OnepupoBarh MOHATUAMU: YETHOCTh M HEUETHOCTH QYHKIUU, HYJIU (QYHKIINH, MPOMEXYTKH 3HAKOTIOCTOSHCTBA.

Ncnonb3oBath rpaduky GyHKIMM 715 pellieHrs YpaBHEHUH.

Ctpouth u uHTaTh TpapuKku JIUHEHHOW (QYHKIMH, KBaJAPATUYHOM (YHKIMH, CTENEHHON (YHKIMU C IETbIM
MOKa3aTeJIeM.

Hcnonb3oBath rpaduku GyHKIUN 711 UCCIEAOBAHUS MPOLIECCOB M 3aBHCHUMOCTEH MpW PEIICHWH 3adad U3 JIPYTUX
y4eOHBIX MPEMETOB U PeabHOM KU3HU; BEIPAXKATh (POPMYSIaMU 3aBUCUMOCTH MEXIY BETUYHMHAMMU.

Hauyana mareMaTH4ecKOro aHajau3a

OmnepupoBaTh MOHATHIMHE: TOCIEIOBATEILHOCTD, apuMETHUECKAs U TEOMETPUYECKAsT IPOTPECCHUH.

OmnepupoBath MOHATHSAMH: OECKOHEYHO yOBIBAIOIAs TE€OMETPUYECKasi MPOTPeccusi, CcyMMa OCCKOHEUHO YOBIBaIOIIEH
reOMETPUYECKOU IPOTrPECCUM.

3amaBaTh MOCIEAOBATEIILHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonbs30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U IPOTPECCUN [T PELICHUS PEAIBHBIX 3a]1a4 IMPUKJIIAIHOTO XapakTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUAMH: MHOXKECTBO, ONE€pally HaJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM aIlliapaT JJIsi ONMHUCAHUS PEAThbHBIX MPOIECCOB W SBJIICHUN, TIPH PEIICHUH
3a/a4 U3 IPYrux yueOHbIX MPEAMETOB.



OnepupoBath MOHATUAMHU: ONIPEACIICHAE, TEOPEMA, CIEICTBUE, T0KA3ATEIBCTBO.
11 KJTACC

Yucia ¥ BIYMCICHUSA

OnepupoBath MOHATHUAMM: HATYPAIBHOE, LIEJI0€ YUCIIO0; UCII0Ib30BaTh IPU3HAKHU JEIUMOCTH LEJBIX YHUCEIl, PA3JI0KECHHE
YKCJIa HA [IPOCTHIE MHOKUTEIN JJIs PELICHUS 3a1a4.

OnepupoBaTh MOHSATUEM: CTEIIEHD C PAMOHAIIBHBIM ITOKA3aTEIIEM.

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

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsITh CBOMCTBA CTENEHHU I IPEOOPa30BaHUSI BBIPAKEHUHN; OIEpUPOBATh NOHATUAMU: [T0KA3aTE€IbHOE YpPAaBHEHUE
Y HEPABEHCTBO; PEIaTh OCHOBHBIE TUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHATh MpeoOpa3oBaHus BBIPAXKEHUH, COAEpPKAUIUX JOrapu(pMbl; ONEPUPOBATH MOHATHUSAMU: JIOTapUPMUUECKOE
YpaBHEHUE U HEPABEHCTBO; pEIIaTh OCHOBHbBIE TUIIBI TOTapU(MUUECKUX YPAaBHEHUN 1 HEPABEHCTB.

HaxoguTe pemenus npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh MOHATUSAMM: CHCTEMA JIMHEWHBIX YPAaBHEHUH U €€ pEeIIEHWe; HUCIOJIb30BaTh CUCTEMY JIMHEHWHBIX
YPaBHEHUH JJIs1 PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTe penienus mpocTeNmmx CUCTEM U COBOKYITHOCTEN PALIMOHANIBHBIX YPABHEHUM U HEPABEHCTB.

MopaenupoBaTh peaibHbI€ CUTYAIIMU Ha SI3bIKE aireOpbl, COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI
0 YCJIOBUIO 3a/1a4M, UCCIIEI0BATh MOCTPOSCHHBIE MOJIEH C UCIIOJIB30BaHUEM armmapaTa anreOpshl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSAMH: TEpHOANYEcKas (YHKUHUSA, MPOMEKYTKH MOHOTOHHOCTH (YHKLHH, TOUYKH SKCTpEMyMa
¢GbyHKuMK, HanOoJbIlIee U HAUMEHbIIEE 3HaUeHUs] QYHKIUUA Ha TIPOMEKYTKE; UCIOIb30BaTh UX JIJISl UCCIEAOBaHUS (DYHKIIUH,
3aIaHHOM TpaduKOM.

OnepupoBaTh MNOHATUSIMH: TpaUKH TOKa3aTeNbHOM, JOrapuPMUUYECKOM U TPUTOHOMETPUUECKHX (YHKIIHI;
n300paxaTh UX Ha KOOPJAUHATHON TUIOCKOCTH U MCIOJIB30BATh AJISl PEIICHUS] YPaBHEHHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHON IJIOCKOCTH TpaUKU JTUHENHBIX YPABHEHUM U UCIIOJIb30BATh UX JJISl PELLIEHUS] CUCTEMBbI
JIMHEUHBIX YPABHEHUM.



Hcnonp3oBathk rpaduku pyHKUIKN AJ UCCIIEOBAHMS IPOLIECCOB U 3aBUCUMOCTEN U3 JPYTUX YUYEOHBIX TUCIUILINH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh TMOHSATHUSMHU: HENpPEpbIBHAS (PYHKIMS; NPOU3BOAHAS (PYHKIMH, HCIONb30BaTh T€OMETPUUECKUI U
(¢u3nuecKnil CMBICT MPOU3BOIHOM JJIS pEeLICHMs 3a/1a4.

HaxoauTe Npou3BOJOHBIE 3JIEMEHTApHBIX (YHKIMM, BBIUUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEIEHUS, YaCTHOIO
GbyHKIHA.

Hcnonbs30BaTh NPOU3BOAHYIO ISl UCCIENOBAaHUA (DYHKIIMM HA MOHOTOHHOCTH U 3KCTPEMYMBbI, IPUMEHSTh PE3YyJIbTaThl
MCCJIEIOBAHMS K TOCTPOEHUIO IPAPUKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIY4YIIETO PELICHWS B IPUKIAIHBIX, B TOM YHUCIIE COLMAJIBHO-
DKOHOMMYECKHUX, 3aayax.

OnepupoBath MOHATUAMHU: IEPBOOOPA3HAS U HHTETPAIL; IOHUMATh FTEOMETPUYECKUIA U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonutb nepBooOpa3Hble 3JIeMEHTAPHBIX (DYHKIIH; BRIUUCIATH UHTErpai no popmyne Herorona—JIeionuna.

Pemarp npukiagHble 3aJadd, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOTO M (PU3NYECKOrOo XapakTepa, CpelcTBaAMU
MaTeMaTUYECKOr0 aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJTACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypchl
1 HOBTope:HHe. 4 1
BxonHO# KOHTPOIIB.
CreneHb ¢ palliOHATBHBIM ITOKA3aTEJIEM.
2 [TokazarenpHas pynkuus. [lokazarenbHbie 12 1 bubmmorexa [IOK
YHICIUA https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapupmuueckast QyHKIuUs.
3 HOFapI/IiMHHGCKI/Ie q)yaB:IleHl/Ifl " 12 bubmmorexa [JOK
P yp https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue GyHKIUU U UX
4 r paq)HKH T iFOHOMe q}pi]qecine 9 1 bubmmorexa LIOK
P P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
. bubmuorexa [{OK
) [IpousBonnas. [Ipumenenue npon3BoaHON 24 1 https://m.edsoo.ru/fL1cdafd
bubnunorexa LIOK
6 Hirerpait it ero npHMEHCHHA 9 https://m.edsoo.ru/f11c4afd
. bubnuotexa [JOK
7 12 1
CHCTeMBt ypasHeit https://m.edsoo.ru/f11c4afd
but6mmorexa [IOK
H
8 BTYPAIILHHIE H [EIHIE THCTA 6 https://m.edsoo.ru/f11c4afd
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 14 5 but6mmoreka [IOK
3HaHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 7 0
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11 KITACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
JlaTa
Ne undgposbie
Tema ypoka Kontposbn = I[IpakTnuyeck  H3y4eHH
n/n Bcero o0pa3oBaTe/bHbIE
ble padoTel | He paboThI b
pecypcsbl
1 [ToBTOpeHue maTepuana, usydeHHoro B 10 1
KJ1acce.
[ToBTOpEeHue marepuaina, u3yueHHoro B 10
2 KJ1acce. 1
[ToBTOpeHue Marepuana, usydeHHoro B 10
3 KJ1acce. 1
4 Bxonnas koHTposbHas paboTa. 1 1
5 CreneHb ¢ paliMOHAJIbHBIM OKa3aTeneM 1 Bubmmorexa LIOK
patt https://m.eds00.ru/a52939b3
bu6mmoreka [JOK
6 Csoi 1
poretsa cretient https://m.edso0.ru/ff601408
7 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1 bubnuoreka [IOK
paliOHAIBHBIE CTEIICHU https://m.edsoo.ru/3d87e248
8 [IpeoOpazoBanue BBIpaKEHH, COACPIKALINX 1 bubnnorexka [JOK
palyoHaIbHbIE CTEIIEHU https://m.eds00.ru/343c6b64
9 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux 1 bubnnorexa [JOK
paloHaIbHBIE CTEIIEHU https://m.edsoo.ru/4064d354
10 ITokazarenbHbIe YpaBHEHUS U1 HEPABEHCTBA 1 bubmmorexa [JOK
P P https://m.edsoo.ru/be76320c
11 [ToxazarenbHbIE ypaBHEHUS! M HEPABEHCTBA 1 bubmmorexa [OK
P P https://m.eds00.ru/3d408009
12 [TokazaTenbHBIC YpaBHEHUS U HEPABEHCTBA 1 bubmuorexa [JOK



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
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https://m.edsoo.ru/bd5ffOec

13 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA bubmnorexa LIOK
https://m.edsoo.ru/cebf10c6
14 [Toka3arenbHble ypaBHEHHs U HEPABEHCTBA bubmmorexa LIOK
https://m.edso0.ru/536de727
15 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U bubnunoreka HOK
rpaduk https://m.eds00.ru/85bc8132
KonTtponsHas padora no teme "CremneHs ¢
16 palMOHAILHBIM TTOKA3aTEIEM. bu6mmoreka [IOK
[TokazarenbHas pynkuus. [lokazareapHbie https://m.edso00.ru/58e8e2f2
YpaBHEHUS U HEpaBEeHCTBA"
bubnnorexa [HOK
17 Jlorapugm wnena https://m.edsogru/3e3230d4
bubnnorexka [JOK
18 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI https://m.e dsogru 116a72162
19 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAIINX bubnnoreka [JOK
J0rapupmbl https://m.edsoo.ru/da48154c
20 [Ipeo6pa3oBanue BbIpaxeHU, coaepKalux bubnnoreka [JOK
aorapudmsl https://m.edsoo.ru/4beffO3b
21 [IpeoOpazoBanue BhIpaXKEHUH, COAEPKAIINX bubnmoreka [JOK
jorapudmsl https://m.edsoo.ru/fe189f2d
99 [IpeoOpazoBanue BBIpAXKEHUA, COACPIKALIMX bubnnoreka [JOK
JorapupMbl https://m.edsoo.ru/fadb8aas
93 Jlorapudmuueckune ypaBHEHHS U bubmuoteka [JOK
HEpPaBEHCTBA https://m.eds00.ru/3034724e
24 Jlorapugmuueckue ypaBHEHUS U bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
25 Jlorapugmuueckue ypaBHEHUS U bubnuoreka [IOK

HEPaBEHCTBA

https://m.edsoo.ru/9e3f4bc9
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Jlorapugmuueckue ypaBHEHUS U bubmumorexa [IOK
26
HEpaBEHCTBA https://m.edsoo.ru/15bclcfb
97 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U bubnuoreka [IOK
rpadux https://m.edso0.ru/d68bbe9d
08 Jlorapudmudeckas hpyHKIMs, €€ CBOKWCTBA U bubnnoreka [HOK
rpaduk https://m.eds00.ru/9d102051
Tpuronomerpudeckue GyHKINHU, UX bubmumorexa [IOK
29 .
CBOMCTBA U IpauKH https://m.edsoo.ru/beeff646
30 Tpuronomerpuieckne GyHKIINH, UX bubnuorexa [IOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
31 Tpuronomerpuueckue GyHKINH, UX bubnuorexa [JOK
CBOMCTBA U rpauKH https://m.edsoo.ru/ba9da96d
39 Tpuronomerpuyeckne GyHKINHU, HX bubnnorexa [HOK
CBOMCTBA U rpaduKu https://m.eds00.ru/24ab3c53
33 [TpuMepsl TPUTOHOMETPUIECKUX HEPABEHCTB bubnorexa LIOK
PHMEPBITP P P https://m.edso0.ru/5272b9al
34 [TprMepbl TPUTOHOMETPUUECKUX HEPABEHCTB bubmoreia LIOK
PUMEPRT TP P P https://m.eds00.ru/0c837397
35 [TpuMepbl TPUTOHOMETPHUECKUX HEPABEHCTB bubmmoreka LIOK
PUMEPRT TP P P https://m.edsoo.ru/e6e1901f
36 [IpumMepsb! TPUTOHOMETPHUUECKUX HEPABEHCTB bubmmorexa LIOK
PUMEPRTTP P P https://m.eds00.ru/0f903c75
KonTtponbHas pabora o teme
"Jlorapudmuueckast pyHKIuS.
Jlorapugmuueckue ypaBHEHUS U
pue P bubnmoreka [JOK
37 HepaBeHCTBA. TpuroHOMeTpuIecKre

GYHKIMHA 1 UX
rpaduku. TpuroHoMeTpuiecKre
HepaBeHCTBA"

https://m.edso0.ru/10130727



https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727

bubmuorexa [JOK

38 Henpepeipibic ¢ynicuiit https://m.edsoo.ru/403bfb0d
39 Meton UHTEpBANIOB AJI pELICHUS bubnmoreka [JOK
HEpPABEHCTB https://m.edsoo.ru/6db0b423
40 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS bubmumoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bubnnoreka HOK
4 Hpomssoanas Gyt https://m.edsogru/0731ad3d
bubnnorexa [HOK
42 Hpomssoanas Gy https://m.edsogru/723dd608
43 I'eomerpuueckuii u HpU3NIECKHA CMBICI bubnuorexa [IOK
MIPOU3BOJHOMN https://m.edso0.ru/6¢8d36ff
44 ['eomeTpuyeckuii U GU3NIECKUN CMBICIT bubnnoreka [JOK
MIPOU3BOJHOMN https://m.edsoo.ru/a413eca9
45 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI ngg;ﬁf;igﬁ}; 5505
46 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (HYHKLIUI ngj;ﬁf;igﬁﬁ 4ab3cdh
47 ITpon3BogHast CyMMBI, IPOU3BENCHNUS, bubnuoreka [IOK
4acTHOTO (DYHKIIMH https://m.edso00.ru/c12a0552
48 [Ipon3BoHAs CyMMBI, TPOU3BEICHHUS, bubnnorexka [JOK
YaCTHOTO (PYHKITHIA https://m.edsoo.ru/d598f201
49 [TpousBoHasi CyMMBI, TPOU3BEACHNUS, bubmuoreka [IOK
YacTHOTO (QYHKIUH https://m.edsoo.ru/1de34d4d
IIpuMeHeHne Npou3BOIHON K
50 H(iHCHOBaHHIOp(I)YHKHfIﬁ Ha MOHOTOHHOCTH bubmorexa [IOK
https://m.edsoo.ru/17af2df9
U SKCTPEMYMBI
51 IIpuMeHeHne Npou3BOIHON K bubnuoreka [IOK

WCCJICIOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTh

https://m.edsoo.ru/a8cabad4
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U DKCTPEMYMBI

[IpumeHeHnue nporu3BOJHON K

52 WCCJICIOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh bubmorexa LHOK
s JHEH https://m.edsoo.ru/0b411edd
U DKCTPEMYMBI
[IprumeHeHue nporu3BOIHON K
53 HCCIIeI0BaHMIO (DYHKIIMH HA MOHOTOHHOCTD bubmorexa [JOK
s YHEH https://m.edsoo.ru/caf9bd2f
U DKCTPEMYMBI
54 Haxoxxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO bu6mmoreka [IOK
3HaueHusl (YHKIUU HA OTPE3Ke https://m.edsoo.ru/fac78f05
55 Haxoxnenrne HanOGonbIIero 1 HAMMEHBIIIETO bubmuorexa [JOK
3HaueHUs (YHKIIUU HA OTPE3KE https://m.edsoo.ru/fb6a8acf
56 Haxoxxnenrne HanOoIbIIero 1 HAMMEHBIIIETO bubmuorexa [JOK
3HaueHusl (YHKIUU HA OTPE3Ke https://m.edsoo.ru/cffcb7e5
57 Haxoxxnenne HanOOJIBIIEr0 U HAUMEHBIIIETO bu6mmorexa [IOK
3HaueHusl (YHKIIUU HA OTPE3Ke https://m.eds00.ru/d9469916
58 Haxoxnenrne HanOobIIero 1 HAMMEHBIIIETO bubmuorexa [JOK
3Ha4YeHUS QYHKIIUHA HA OTPE3KE https://m.edsoo.ru/ad15000e
59 Haxoxxnenre HanOoIbIIero 1 HAMMEHBIIIETO bubmuorexa [JOK
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke https://m.edsoo.ru/86adchbfd
[IpumeHeHre nporu3BOIHOMN ISt
HaXO0JKJICHUS HAMJTYYIIETO PEIICHUS B
60 1| I/IKJ'I;[ HBIX 32, az:x Tt I())n eJIeIICHUS bubmorexa LHOK
p a a e el . https://m.eds00.ru/13205d80
CKOPOCTH TIpoIiecca, 3aJaHHOT0 (hopMyInoit
WK TpapuKOM
61 KonTtponbHas pabora o teme bubnnorexka [JOK
"ITponsBoaHas. [Ipumenenue nponsBoaHomn" https://m.edsoo.ru/f8ed5f99
bub6mmoreka [IOK
62 [TepBooOpaznas. Tabnuia neppoodpas
pBROOOpAsHaZ JILa TIepBOODPAsHBIX https://m.edsoo.ru/d777edf8
63 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX bubnmuorexa [JOK
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WuTerpan, reomeTpuueckuii 1 pu3nyecKuii

https://m.edso00.ru/30¢3697b
bubmuorexa [JOK

o4 CMBICJT MHTETpaja https://m.eds00.ru/391272c9

65 Wurerpan, reomeTpudeckuii U GU3NICCKUN bubnnoreka HOK
CMBICJI MHTErpaia https://m.edsoo.ru/d359fb5f

66 WHTerpai, reoMeTpudecKkuii U pu3nIecKuii bubnnoreka HOK
CMBICJT MHTETpaja https://m.edsoo.ru/07eb464b

67 Brruncnenue wHTErpana mo Gopmyiie bubnuorexa [JOK
Herorona—JleitOHuna https://m.edsoo.ru/b9b225c3

68 Brrurcnenue wHTErpana mo Gopmyiie bubnnoreka [JOK
Herorona—1Jleiibanma https://m.edsoo.ru/b800deb4

69 Brruncnenue unterpana no ¢gopmye bubmuorexa [JOK
Herorona—JleitOHuma https://m.edsoo.ru/f5eed075

20 Brruucnenue nnTerpana no gopmyie bubnuorexa [JOK
Herotona—JleitOnura https://m.edsoo.ru/41da431a

71 CucreMbl TUHEHHBIX YpaBHEHUH bubmmorexa [OK

https://m.edso00.ru/b648235a

72 CucreMbl TUHENHBIX YPaBHEHHUN bubnorexa LIOK

https://m.edso00.ru/5ab83864

73 Pemenune npuknaaHpIxX 3a1a4 ¢ MOMOIIBIO bu6mmorekxa [IOK
CHCTEMBI JINHENHBIX YPaBHEHU https://m.edsoo.ru/a4d65ee5

72 Pemenne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO bubmuorexa [JOK
CHUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.edso00.ru/aa5962el
CucTtembl 1 COBOKYITHOCTH 1IEJIBIX,

75 paloHaIbHbBIX, UPPALMOHAIBHBIX, bubmuoreka [IOK
NOKa3aTebHbIX, JIOTapU(HMUIECKUX https://m.eds00.ru/48190472
ypaBHEHUI U HEPABEHCTB

76 CucTtembl 1 COBOKYITHOCTH LIEJIBIX, bubnnorexka [HOK

PalMOHAJIbHBIX, UPPALIUOHAIIBHBIX,

https://m.edsoo.ru/2dbd3859
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NOKa3aTeIbHbIX, JIOTapU(HMUIECKUX
YPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIBIX,
PaluOHAJIbHBIX, UPPALIMOHAIBbHBIX,

bu6mmoreka [IOK

i MOKA3aTeNbHBIX, JOrapu(PMUUECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETIBIX,

78 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKA3aTeIbHBIX, JTJOrapu(HMHIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUI U HEPABEHCTB

79 Hcnons3oBanue rpadukoB GyHKIUN ATs bubnnoreka [JOK
peleHuss ypaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

80 Hcnons3oBanue rpadhukoB GyHKIUN ATs bubnuorexa [JOK
peLIeHNs] YPaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IprMeHeHne ypaBHEHUN, CUCTEM U

81 HEPABEHCTB K PEIICHUIO MAaTEMATHYECKHX bubnuorexa [JOK
3a/1a4 ¥ 3aJ1a4 U3 pa3IudHbIX 00JacTei https://m.edsoo.ru/ca878deb
HAyKH U peasbHOM KU3HU

82 KontponbHas padota o teme "UuTerpan u bubnmnoreka [JOK
ero npumeHeHus. Cucrembl ypaBHeHU" https://m.edso0.ru/471c735b

83 HarypanbHble u ensie 9rcia B 3aja4ax u3 bubmuoreka [IOK
peaNbHON KU3HU https://m.edsoo.ru/3cee1327

84 Harypanbnsle u niensle yucna B 3aja4ax us3 bubnnorexka [JOK
peaNbHON KU3HU https://m.edsoo.ru/a35a131d

85 HarypanbHble U 11enple yuciia B 3aja4ax 13 bubmuoreka [IOK
peaIbHOM KU3HU https://m.edsoo.ru/ef10c4f9

86 [Tpu3HaKy AETMMOCTH HETBIX YUCEI bubmmorexa [JOK

https://m.eds00.ru/51696a67

87 [Ipu3Haku nenMMOCTH LETBIX YUCE bubnmoreka [JOK
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https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67

https://m.edsoo.ru/fab81c0e

88 [Ipr3HaKu ACTMMOCTH LEJIbIX YHCEIT bubmorexa OK
pus A t https://m.edsoo.ru/ef2c6e43
89 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs bubnmoreka [JOK
3HAHUU. Y paBHEHUS https://m.eds00.ru/0312cf8c
90 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS bubmuorexa [JOK
3HAaHUN. YpaBHEHHUS https://m.edsoo.ru/247d2fe7
01 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A bu6mmoreka [IOK
3HAaHUU. YpaBHEHUS https://m.edsoo.ru/e8b87729
92 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs bubnuorexa [JOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/5c45a60a
93 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bu6mmoreka [IOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/19304aba
94 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs bubmuorexa [JOK
3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIMS bubnnoreka [JOK
95 N .
3HaHuM. CucTeMbl ypaBHEHUI https://m.edso0.ru/a20b8a4c
96 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bu6nmoreka [JOK
3HaHui. CucTeMbl ypaBHEHUI https://m.edso0.ru/a012476d
97 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs bubmuorexa [JOK
3HaHui. OyHKIMH https://m.edsoo.ru/d620c191
08 [ToBTOpenue, o6o0IIeHNE, CHUCTEMATU3AIUS bubnnorexa [JOK
3HaHui. OyHKIUU https://m.eds00.ru/7017196f
bu6mmorexa [IOK
%9 Hrorosas konTponbHas pabora https://m.eds00.ru/513c9889
bu6mmoreka [IOK
100 Hrorosast KoHTpoJIbHAs paboTa https://m.edsoo.ru/2276973
101 O0001Ienre, cucTeMaTH3aIus 3HaHUH 3a bu6mmoreka [IOK

Kypc anreOpbl 1 Haual MaTeMaTH4YeCKOTo

https://m.edso00.ru/3330f7ef



https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/513c9889
https://m.edsoo.ru/2276973
https://m.edsoo.ru/3330f7ef

ananu3a 10-11 xmaccos

O0001Ienre, cucTeMaTH3alUs 3HaHUH 3a
102 Kypc anreOpbl 1 Hauyal MaTeMaTHIeCKOTO
ananusa 10-11 xiraccoB

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/cead345e



https://m.edsoo.ru/cead345e




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBbI
10 KJIACC
Kox . .
IIpoBepsiemble NpeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeIHero oo01ero
MPOBEPAEMOro o6pasoBanus
pe3yJbTara
1 Ywucna u BEIYUCICHUS
1.1 OnepupoBaTh MOHATUSMU: PAMOHAILHOE U JCHCTBUTEILHOE YUCIIO, OOBIKHOBEHHAS U ISCATUYHAS IPOOH, IPOIICHTHI
1.2 BreinonasaTe apudMeTrueckre onepariu ¢ paiuoHaIbHBIMU U IEHCTBUTEIIBHBIMU YUCTIAMH
13 BreinonnsaTe npuOImKkEHHBIE BBIYMCICHUS, UCTIONB3YS MPaBWIA OKPYTJICHUs], J€JaTh MPUKUAKY U OIEHKY pe3yjbTaTa
' BBIUHCIICHU N
OnepupoBaTh MOHATUSAMU: CTENEHB C IIENIBIM MOKa3aTelleM, CTaHAapTHas opMa 3aMucu ACHCTBUTEIHLHOTO YUCIIa, KOPEHb
1.4 HaTypaJbHOM CTEMEHU; UCTIOIB30BaTh MOAXO/SIIYI0 (POPMY 3aMHUCH ACHCTBUTEIBHBIX YUCEN I PEIICHUS MPAKTHIECKUX
3a71a4 U IIPEACTaBICHUS JaHHBIX
L5 OnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJILHOTO yIJja; UCHOJb30BaTh 3alIUCh IMPOU3BOJIIBHOIO yria
' yepe3 oOpaTHBIE TPUTOHOMETPUYECKHE () YHKITHH
2 YpaBHEHUS U HEPABEHCTBA
21 OnepupoBaTh MOHATUSIMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIO€, palMOHAIbHOE, UPPALMOHAIBHOE YpaBHEHHE,
' HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE
2.2 BrImomHATE Tpeo0pa3zoBaHuss TPUTOHOMETPHUYECKUX BBIPAKEHUN W PEIIaTh TPUTOHOMETPUICCKHE YPaBHEHUS




BrimmonaaTe HpCO6paSOBaHI/IH LEJIBIX, pallMOHAJIBHBIX U HPPAIHOHAIBHBIX BI)Ipa)KeHI/Iﬁ " p€liaTb OCHOBHBIC THIIbI LEJIBIX,

23 PaLMOHATIBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

24 [IpuMeHsATH ypaBHEHHS U HEPABEHCTBA JUISA PELICHUS MaTeMaTHUECKUX 3aad M 3aj7iad U3 Pa3IMYHbIX 001acTeil HAayKu U
' peaabHOM KU3HU

’g MonenupoBaTh pealibHble CUTYallud Ha A3bIKE alreOpbl, COCTABIATH BBIPAXKECHUS, yPaBHEHUS, HEPABEHCTBA 10 YCIOBHIO
' 3a[1a4u, UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIOJIB30BAHMEM aIlllapara aareOpsl
3 QOyHKIUHU U TpaPUKU

31 OnepupoBaTh NOHATHSAMH: (YHKIHSA, CIOCOOBI 3aaHus (YHKUIUH, OOJNACTh ONMPENCICHUS M MHOXECTBO 3HAYCHUH
' byHkun, rpadguk GyHKIMH, B3aUMHO OOpaTHBIE (PYHKIIHH

3.2 OnepupoBaTh MOHATUAMH: YETHOCTh U HEYETHOCTD (DYHKIMHU, HYJIN (YHKINHU, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonp3oBatk rpaduku QyHKIUHA U1 pelieHns ypaBHeHUN

3.4 Ctpoutb u untath rpaduKy JMHEHHON (PYHKIMH, KBaIpaTUUYHON (PYHKIINHU, CTETIEHHON (QYHKIIMHU C I1€JIbIM TIOKa3aTesieM

35 Ucnonb3oBath rpadguku QyHKUMA JUIsl MCCIEIOBaHUS MPOLECCOB U 3aBUCHUMOCTEH MpU pELIeHUH 337ad U3 APYrux
' y4eOHBIX IPEMETOB U PEaNbHOM KU3HH, BEIpAXXaTh (GOPMYJIaMU 3aBUCUMOCTH MEX/Y BEIUYMHAMU
4 Hauvana maremMaTnyeckoro aHaamsa

4.1 OnepupoBaTh MOHATUSAMU: ITOCIIEA0BATENLHOCTD, apu(pMeTHUecKas 1 reoMeTpudecKas mporpeccun

42 OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIas IeOMEeTpHUuecKas Iporpeccus, cymma OeCKOHEYHO YyObIBarouieiu
' TFEOMETPUUYECKOM IPOTPECCUU

4.3 3aaBarh MOCIEI0BATEILHOCTH PA3IMYHBIMU CLIOCO0AMHU

4.4 Hcnonp30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEN U IIPOTPECCUM ISl PEIIEHUS PEATIbHBIX 3a]a4 IPUKIIAJHOTO XapaKTepa
5 MHosecTBa U JIOTHKA

5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIMN HaJl MHOYKECTBAMHU

5.2 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Ui ONKCAaHUS pealbHBIX IPOIECCOB M SBICHUI, IPU pEUICHUH




3aJa4 U3 IPYrux y4yeOHbIX MPEAMETOB

5.3 OnepupoBath NOHATUSAMU: OIpe/IeJIeHIe, TEOpeMa, CIe/ICTBUE, 10Ka3aTeIbCTBO
11 KUIIACC
Kon . N
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero 0411ero
NpoBepsieMoro
poBep o0pa3oBaHus
pe3yJbTara
1 Yucna v BIYUCICHUS
11 OnepupoBaTb NOHATUSAMHU: HATypaJlbHOE, LEJIO€ YHUCIO; MCIOJb30BaTh NPU3HAKU JEJIMMOCTH ULEJIbIX YHUCE,
pa3oKEeHUE Yncia Ha IPOCThIe MHOKUTENH JUIsl peIlIeHus 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAIBHBIM [TOKA3aTeIeM
: NepUpOBaTh MOHATUAMHU: JIOTapU(pM YKcia, JECITUUHbIE U HaTypallbHbIE JJOTapU(PMbI
1.3 O ,
2 VYpaBHeHUs U HEpaBEHCTBA
21 [IpumensaTs cBocTBa CTENEHM Uil MPeoOpa3oBaHMsI BBIPAKEHUN, ONEPUPOBATH TMOHATUSMHU: IOKa3aTEIbHOE
YpaBHEHHUE U HEPABEHCTBO; PEIlIaTh OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB
25 BoinonusaTe mpeobpazoBaHusi BbIpaXEHHM, COolepKaluX Jorapu@mbl; OMepupoBaTh MOHITUIMHU: Jorapudmuueckoe
ypaBHEHHE U HEPABEHCTBO; peIlaTh OCHOBHBIE THITHI IOTAPU(PMUIECKIX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTts penieHus npocTenimux TpPUroHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTb NOHATHUAMHU: CHCTEMA JIMHEMHBIX YpPaBHEHUH U €€ pEIICHHE; HCIIONb30BaThb CHCTEMY JIMHEMHBIX
YpaBHEHUH I pellIeHus] MPaKTUUYECKHX 3aa4
2.5 HaxonuTe pemieHnst npocTemmx CUCTEM U COBOKYITHOCTEN PAallMOHAJIBHBIX YPaBHEHUH U HEPABEHCTB
2.6 MonenupoBaTh peaibHble CUTYalluU Ha SI3bIKE alreOpbl, COCTABISATh BHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U CUCTEMBI




110 YCJIOBUIO 3a/Ja4, UCCIIE€A0BATH ITIOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM alllapara aJ'Il"C6pr

3 DyHKINUH U TpaPUKH
OnepupoBaTh MOHATHSAMHU: IEPHOANYECKAs (QYHKIMS, NPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, TOUKH 3KCTpeMyMa
3.1 ¢byHKIMKM, HauOOJbIIEE W HAUMEHBIIEE 3HAYCHUS (DYHKUIMH HA MPOMEXKYTKE, MCIIONIB30BaTh MX Ui HMCCICHOBAHMUS
(GyHKIUY, 3a1aHHOUN rpaguKomM

> OnepupoBaTh NOHATUAMU: I'paUKU [OKA3ATENBHOM, Jorapu(pMUUECKOl U TPUTOHOMETPHUYECKUX (YHKIMI; H300paxaTh
' UX Ha KOOPJMHATHOM TUIOCKOCTH M UCTIONIB30BATh IS PEIICHHS YPaBHEHHU M HEPABEHCTB

33 N3006pakaTh Ha KOOPAMHATHOH IJIOCKOCTH T'padUKH JIMHEHHBIX YPaBHEHUH M UCIOIB30BATh MX ISl PEHICHUS] CHCTEMBI
' JIMHEUHBIX YpaBHEHUN

3.4 Hcnonp3oBate rpaduku GyHKIUHA U1 MCCIIETOBAHMS TPOIIECCOB M 3aBUCUMOCTEH U3 IPYTruX yU4eOHBIX AUCUUTUINH
4 Havana maTemaTHueckoro anaumsa

i1 OnepupoBaTh TOHSATHSAMH: HETpPEepbIBHAS (QYHKIUS, NPOW3BOMHAS (YHKIMH; HCIOIB30BaTh T€OMETPUYECCKHNA |
' (bu3nuecknit CMbICT MPOU3BOTHOM /IS peIlieHHs 3a1a4

42 HaxonuTh npou3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMHA, BBIYUCIATH NPOU3BOAHBIE CYMMBbI, HMPOHM3BEACHUS, YACTHOTO
' byHKIMMA

13 Hcnonp30BaTh MPOM3BOAHYIO IS MCCIIETOBAHMS (YHKIIMM HA MOHOTOHHOCTH M 9KCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl
' UCCIIEIOBaHMS K MOCTPOEHHIO IpauKoB

44 Hcnonp3oBaTh MPOU3BOAHYIO JUISI HAXOXKJICHHMS HAMIYYIIEro peIleHUs B MPUKIAAHBIX, B TOM YHCIE COIMaJIbHO-
' YKOHOMHYECKHUX, 3a7adax

4.5 OnepupoBaTh MOHATUSAME: IEpBOOOpa3Hast U MHTErpall; HOHUMATh F€OMETPHUUECKUH U (PU3NYECKUI CMBICI HHTErpaa

4.6 Haxoaute nepBooOpa3Hbie 3JIeMEHTapHBIX (YHKINH, BBIYUCIATH HHTErpa o ¢popmysne Hetorona — JleitOnura

47 Pemate mpukiagHble 3a7aud, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKOTO U (PU3UUECKOTO XapakTepa, CpPeaCTBaMU

MaTeMaTHYCCKOI'O aHaJInu3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
Panmonaneubie unciaa. OOBIKHOBEHHBIC W JIECATUYHBIC APOOHU, MPOLEHTHI, OCCKOHEUHBIC MMEPUOIUICCKUE APoOU. ApudMeTHuecKkue
11 oTepaly C palMoOHaIbLHBIMUA YHCIIaMU, peoOpa3oBaHusl YHCIOBBIX BhIpaxkeHuid. [Ipumenenune qpobeil u MpoLeHTOB AJS PelIeHUs
IIPUKJIAIHBIX 33]1a4 U3 Pa3IM4HbIX OTPACIICH 3HAHUU U PEAIBHON KU3HU
19 JleiicTBuTenbHbIC Yuciia. ParmoHanbHbIe W UPpAIMOHATBHBIC YHcla. Apu(MeTHYecKue ornepanuu ¢ JCHCTBUTEILHBIMA YUCIIAMHU.
' [TpubmmkEHHBIE BRIYMCIECHUS, IPABUJIa OKPYTIICHUS, TPUKUAKA U OI[EHKA Pe3y/IbTaTa BEIUMCICHHIMA
13 Crernens ¢ 1enbIM nokazareneM. CtanaapTHas ¢popMa 3alucu AeHCTBUTENLHOTO uncia. Vcnonb30Banne moaxoasmiei popmsl 3amnucu
' JIEWCTBUTEIIBHBIX YMCET IJIs1 PEIICHHS TIPAKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX
14 ApudmeTndecknii KOpeHb HaTypaibHOU cTeneHu. JleiicTBUs ¢ apuMeTUUECKUMU KOPHSIMH HAaTypalIbHON CTETIEHU
1.5 CuHycC, KOCUHYC ¥ TaHT€HC YMCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHI'€HC YHCIOBOTO apryMEeHTa
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE TPEOOpA3OBaAHUS
2.2 [IpeoOpazoBaHne TPUTOHOMETPUUECKUX BhIpaskeHU. OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
2.3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTo ] HHTEpBaJIOB
24 Pemenne nensix u qpoOHO-paIlMOHATBHBIX YPABHEHU 1 HEPABEHCTB
2.5 Pemenre nppanroHaabHBIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN




HpI/IMeHCHI/IC ypaBHeHI/Iﬁ U HCPABCHCTB K PCIICHUIO MATECMAaTHUYCCKUX 3aaa4d W 3aaa4 U3 pasIMdHBIX obnacreit HayKHu " peanLHoﬁ

2.7
KHU3HH
3 OyHKIUYU U TpapUKU
3.1 Oynk1us, crnocodsl 3ananus Gynkun. I'paduk Gyaxmun. Bzanmuo odbparubie GyHKIMN
3.9 Ob6nactp onpeaeneHus U MHOKECTBO 3HadeHU (yHkimu. Hynu ¢ynkuuu. IIpomexyTkn 3HaKonocTosHcTBA. UETHBIE U HEYETHBIC
' byHKIIUN
3.3 CrenenHnast GyHKIUS C HaTypaJlbHBIM U LIeTbIM MoKaszaresneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaguK KOpHS N-0if CTENEHH
3.4 TpuronomeTpuyeckasi OKpy>KHOCTb, OIPEICIICHUE TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanusa
4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH. MOHOTOHHBIE TTOCIIEA0BATEIEHOCTH
Apudmerndeckass U reoMeTpuyeckas nporpeccud. beckoHedHO yObIBaromas reoMeTpudeckasi mporpeccus. Cymma OECKOHEYHO
4.2 yObIBaromeil reomerpuueckoi nporpeccu. Gopmyna CIOKHBIX MPOLEHTOB. Vcnoap30oBaHHEe MPOrpeccuu Ui pelieHus] peanbHbIX
3aJ1a4 NPUKIIAJHOTO XapaKTepa
) MHoxecTBa U JIOTHKA
51 MHOXeCTBO, onepaly HaJl MHOKecTBamMu. [uarpammel Ditniepa — Benna. [IpumeneHnrne TeopeTHKO-MHOXKECTBEHHOTO anmnapara Jijist
' OTHCaHMsI peabHBIX MPOIIECCOB U SBJICHUHN, IPH PELLICHUH 33Ja4 U3 APYIUX YUeOHBIX ITPEIMETOB
5.2 Omnpenenenne, Teopema, CIEIACTBHE, T0OKA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Hucna 1 BIYUCICHUS
1.1 Hatypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel




1.2

CreneHs ¢ palrOHAJIbHBIM IIOKA3aTCICM. CBolicTBa CTEICHU

1.3 Jlorapudm yucna. [lecaTuunbie 1 HaTYpaJbHBIC JTOTrapUPMbI
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 [IpeobOpazoBanme BhIpaXEHUN, COIEPKAIINX JTOTAPU(MBI

2.2 IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIIMX CTENECHU C PAl[MOHAIBHBIM IIOKa3aTeleM

2.3 [TpumMepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zaTenbHbIC YpaBHEHUS  HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA

2.6 CucreMbl TMHENHBIX YpaBHEHUN. Perienne npukiaHpIX 3a7a4 ¢ IOMOILBIO CUCTEMbl TMHEHHBIX YpaBHEHUN

2.7 CucTeMbl 1 COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUH W HEPABEHCTB

”g [IpumeHeHne ypaBHEHH, CUCTEM W HEPABEHCTB K PEIICHUIO0 MAaTEeMaTHYECKHX 3a7ad M 3a7ad W3 pa3jIMyHBbIX 00JIACTEeH HayKH W
' peanbHON KU3HU
3 OyHKIMY U TpaPuKH

31 Oynkuus. [lepuonnueckue pyHkuuu. [IpoMexyTkr MOHOTOHHOCTH QYHKIMHU. MakcuMyMbl U MUHUMYMBI QyHKIMH. Hanbonbiee
' Y HauMeHbIllee 3HaueHne (PyHKIIUN Ha TPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku

3.3 IToka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOMCTBA U TpapUKU

3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieH s ypaBHEHUH U JIMHEMHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB QYHKIUI A1 UCCIET0BaHUS MPOLIECCOB U 3aBUCUMOCTEM, KOTOphIe BOZHUKAIOT NIPU PEILICHUU 3a]1a4 U3
' JIPYTUX y4eOHBIX TPEAMETOB U PEATbHON KU3HH
4 Hayana maTreMaTn4ecKoro aHaausa

4.1 HenpepoiBable pyHKIIMN. METOA HHTEPBAIOB JJIs pEIICHUS] HEPABEHCTB

4.2 [TpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM




4.3

[IpousBoHbIE AeMEHTAPHBIX PYHKIMNA. DOPMYIIbl HAXO0XKACHUS IPOU3BOJTHON CYMMBI, IPOU3BEICHUS U YaCTHOTO (PyHKIMH

[IpumeneHne NPOM3BOAHON K UCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTH M JKCTpeMyMbl. Haxoxaenue HauOoIbIIero M

44 HAaUMEHBIIIETO 3HAUCHUS QYHKIIMH HAa OTPE3KE

45 [IpuMeHEeHHEe TPOW3BOTHONW JUISI HAXOXACHUS HAWIYYIIEro pEHICHUs B TPHUKIAIHBIX 3a7adax, Uil ONpPEISICHUS CKOPOCTH
' nporiecca, 3aIaHHOTO (GOPMYIIOH M rpadhuKkomM

4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

4.7 WuTterpai, ero reoMmeTpudeckuii U GU3NUecKuil cMbIci. Berancienue uaterpaia no ¢popmynine Hetotona — JleiiOHuia




IHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIET'O OBPA3OBAHUSA

Kon
NpoBePsSIEMOro
TpedoOBaHUs

IIpoBepsiemble TPeOOBAHUSI K NMPEIMETHBIM Pe3yJIbTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbI
CpeHero o61ero odpazoBaHus

Brnagenne meronammu J0Ka3aTeNbCTB, ANTOPUTMAMM PELICHUS 3a]ady; yMEHHE (OpMYJIHMpOBATH U OINEPUPOBATH
HNOHATUAMM: OIPEIEIICHUE, aKCMOMa, TEOPEMa, CIEICTBUE, CBOWCTBO, NMPHU3HAK, J0KA3aTEJIbCTBO, PABHOCUJIbHBIC
(bOpMyYITHPOBKH; MPUMEHATH UX; YMEHHE (DOPMYITUPOBATh OOPATHOE M MPOTHUBOIOIOKHOE YTBEPKICHUE, IPHBOUTD
IpUMEpPbl U KOHTPIPHUMEPBI, HCIOJb30BATh METOJ MAaTEMaTU4YeCKOW MHIYKIUH; IPOBOAUTH JIOKA3aTEIbHbIC
pacCyXJIeHMs IIPU PELICHUM 3a]a4, OLICHUBATh JIOTMYECKYIO IPAaBWIIBHOCTh PACCYKICHHH; YMEHHE OIEPHUpPOBATH
HNOHSTUSAMM: MHOXECTBO, IOJMHO)KECTBO, OIEpallMiM HaJl MHOXKECTBAMHU; YMEHHME MCIIONb30BaTh TEOPETHUKO-
MHO>KECTBEHHBIN anmnapar JUis ONMCAHUS PEABHBIX MPOLECCOB U SIBJICHUM U IPHU PELICHUHU 3a/1a4, B TOM YHUCIE U3
JIpyrux y4eOHBIX MPEIMETOB; YMEHUE ONEepUpOBaTh MOHATHSIMHU: rpad, cBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M OMUCHIBATh Ipadbl pa3IMYHBIMU CIIOCOOAMU; HCIOJIb30BATh Irpadbl MPU pelICHUU

3aaad

YMeHue onepupoBaTh NOHATHSAMM: HATYPaJIbHOE YMCIIO, LIEJI0€ YMCIIO, CTENEHb C LENbIM I0Ka3aTeleM, KOPEHb
HaTypaJIbHOM CTENEeHHU, CTENeHb C palHMOHAIBbHBIM I[IOKa3aTejeM, CTENeHb C JEeHCTBUTENIbHBIM IIOKa3aTeleM,
Jorapu¢m 4ucia, CHHYC, KOCUHYC M TaHT'€HC MPOU3BOJIBHOTO YMCIIA, OCTATOK 10 MOJYJII0, PallMOHAJIbHOE YHCIIO,
UPPALMOHATIBHOE YHCIIO, MHOXXECTBA HATypaJbHBIX, LEJIbIX, PAlMOHAIbHBIX, NEHCTBUTENBHBIX YHCET; YMEHUE
UCIIOJIb30BaTh MPU3HAKU JETMMOCTH, HAaUMEHBIIMKA OOIMH JeNnuTeah M HauMeHbllee olliee KpaTHOE, alrOpUTM
EBknuaa mpu pemieHUM 3a4ay; 3HAKOMCTBO C Pa3IUYHBIMU MO3UIMOHHBIMM CHCTEMaMHU CUHUCIEHUS; yMEHHeE
BBINOJIHATH BBIYMCIICHHUE 3HAUEHUH U IpeoOpa30BaHusl BEIPAKEHUN CO CTETIEHSIMH U JIoTapru(pMamMu, mpeodpazoBaHUs
JIPOOHO-PAllMOHATIBHBIX BBIPAXKEHUH; yMEHHE OINEpUpOBaTh MOHITHUAMHU: IOCIEJOBATEIBHOCTh, apupMeTHUYECKas

nporpeccusd, reoMCTprudCCKas Iporpeccus, OCCKOHEYHO YGBIBaIOH_IaH reoMeTpru4ieCKad IMporpeccus, yYMCHUC




3aJaBaTh IIOCIIEJOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (QOpPMYJI; YMEHHE OIEepHUpPOBaTh
MOHSATUSMU: KOMIUJIEKCHOE YHCIIO, COMPSKEHHBIE KOMIUIEKCHBIE YKCIIa, MOIYJIb U apryMEHT KOMIUIEKCHOTO 4uCIa,
dopMa 3amucu KOMIUIEKCHBIX 4YHcell (reoMeTpuyeckas, TPUTOHOMETpHYecKas U anredpandeckas); YMETh
MPOU3BOJUTH APUPMETHUECKHUE JCUCTBUS C KOMIUICKCHBIMH YHCIAMHU; TPUBOAWTH MPHUMEPHI HUCIOIB30BAHUS
KOMIUIEKCHBIX YHUCEJI; OMepUPOBaTh MOHATUAMU: MaTpula 2X2 u 33, omnpeaenuTeslb MaTPHULIbI, FT€OMETPUUECKUN

CMBICJI OIIPCACIIUTECIIA

YMmenue OIICPHUPOBATH IIOHATHUAMMU paluOHAJIbHBIC, HppairuOHAJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(bMI/ILICCKI/Ie, TPUTOHOMCTPUYUCCKHUEC YPABHCHHA W HCPABCHCTBA, HUX CHCTCMbI; YMCHUHC OIICPpHUPOBATH
MHNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/I€, YpaBHCHHUE, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/If/'I n
HCPABCHCTB, PAaBHOCHUJIbHOCTb ypaBHeHHﬁ, HEPAaBCHCTB W CHUCTCM, YMCHUC DPCIIAaTh YpPaBHCHHSA, HCPABCHCTBA H
CUCTCMblI C IMOMOIIBIKO Pa3JINYHBIX HpI/IéMOB; pemiaTtb YpaBHCHUA, HCPABCHCTBA W CHCTCMbI C IIapaMCTPOM;
MNPUMCHATH YPaBHCHUS, HCPABCHCTBA, UX CHUCTCMBbI I PCHICHUA MATCMATHUYCCKUX 3aad W 3a4a4 U3 Pa3IMYHBIX

oOracTell HayKu U pealibHOM JKU3HU

YMeHue onepupoBarh MOHATUSAMU: (DYHKUHSA, YETHOCTh (DYHKLUMHU, MEPUOJUYHOCTh (YHKIUH, OTrPaHUYEHHOCTH
(GYHKLINH, MOHOTOHHOCTh ()YHKIIMH, SKCTPeMYM (QYHKIUHU, HauOoJblllee W HauMEHblee 3HaueHUs (YHKIMM Ha
IPOMEXKYTKE, HENpepbIBHAsE (YHKIMS, aCUMOTOTHI rpaduka (yHKIUM, IepBas U BTOpas MPOU3BOAHAS (PYHKIIHH,
reoMeTpUYecKuil 1 (pU3NUECKUil CMbICT POU3BOIHOM, TEpBOOOpa3Hast, ONpeeNEHHbIA HHTETpall; yMEHUE HaXOAUTh
aCUMITOTHI Tpaduka QYHKIMH; YMEHUE BBIYUCISATH IPOU3BOIHBIE CYMMBI, POM3BEICHNS, YACTHOTO U KOMITO3UIIUU
(byHKIUH, HAXOUTh YpaBHEHHE KacaTelbHOU K rpaduKy (GyHKIIUN; YMEHHE HaXOAUTh POU3BOIHBIE JIEMEHTAPHBIX
GyHKIMI; yMEHHE MHCIIONb30BaTh MPOU3BOJAHYIO JJsi HCCienoBaHUS (YHKUIUN, HAXOAUTh HAWOOJbIINE U
HalMEHBIINE 3HaUYeHUs (QYHKIMHA; CTPOUTH rpa)Ki MHOTOYJICHOB C MCIIOJIb30BAaHUEM amiapara MaTeMaTHYecKoro
aHaJIM3a; MPUMEHSTh NPOU3BOAHYIO MJS HAXOXKICHHS HAWIYyYllero peHieHus B MPHUKIAJAHBIX, B TOM YHCIIE
COLMAIbHO-9KOHOMHYECKUX M (PU3NYECKUX 3ajjauax; HaXOJUTh TUIOMAAN U 00bEMBI (QUTYp C MOMOIIBIO HHTErPaa;

MPUBOJIUTH MPUMEPHI MATEMATUYECKOTO MOAEIMPOBAHUS C TOMONIbIO AU PepeHInanbHbIX YpaBHEHUN

YMeHne ornepupoBaTh MOHATHAMU: Tpapuk (QyHKIMH, oOpaTHas (YHKIUSA, KOMIO3WULUS (YHKIHH, JTHHEHHAS




GyHKIUMs, KBagpaTuiHas QyHKIMS, palioHaIbHAs (QYHKIHS, CTENICHHAs: (DYHKIMS, TPUTOHOMETPUIECKUE ()YHKITHH,
oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMM, TOKa3aTellbHas W JiorapupmMudeckas (QyHKIHH, YMEHHE CTPOUTH
rpaduku M3y4eHHBIX (YHKIIUH, BBIOJHATH NpeoOpa3oBaHus rpadukoB (GYHKIIHUHA, HUCIONH30BaTh TpadUKH s
W3YYCHHUS MPOLIECCOB M 3aBUCUMOCTEH, MPU PEUICHUH 3a/1a4 U3 JAPYrUX YYeOHBIX MPEIMETOB U 337a4 U3 peallbHON
JKM3HH;, BBIpQXaTh (OPMYJIaMU 3aBHCHUMOCTH MEXJIy BEJIMYMHAMHU; UCIIOJIb30BaTh CBOMCTBA M TpaduKu (PyHKIHIA
JUTSL peICHHs] ypaBHEHWH, HEPAaBEHCTB W 3aJad C MapaMeTpaMd; H300pakaTh Ha KOOPAWMHATHON IUIOCKOCTH

MHOXXCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue penath TEKCTOBBIE 33]aud Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJIU U YaCTH, HA IBUKEHHE, paboTy,
CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 33aJa4d M3 OOJIACTH YIpaBJICHHUS JUYHBIMA M CEMEHHBIMH (PMHAHCAMH),
COCTABJIATh BBIPAXKEHUsS, YPABHECHMs, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHUIO 3aJa4yH, UCCIEAOBATh I10JIYyYEHHOE
pelIeHre U OLIEHUBATh IMPABJONOAOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIMPOBATh PEAJIbHbIE CUTYallMH Ha S3bIKE
MaTE€MaTUKH; COCTABJIATH BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a]1a4d, UCCIIECN0BAThH

MIOCTPOEHHBIE MOJEIU C MCTIOIb30BAaHUEM allllapara anreopbl, UHTEPIPETUPOBATH MOTYUEHHbIN pe3yibTaT

YMeHne onepupoBaTh MOHSATUSAMH: CpelHee apupMeTHYecKoe, MeAuaHa, HauOoJblllee U HAaMMEHBIIEe 3HAUYCHUS,
pa3Max, OHUCIepcusi, CTaHJapTHOE OTKJIOHEHHUE YHUCIOBOTO Hal0opa; yMEHHE WU3BIEKaTh, HHTEPIPETHPOBATH
uH(opMaIuio, MpeACTaBICHHYIO B TaOMWIax, Ha auarpammax, rpagukax, OTPa)Karollyld CBOMCTBA peabHBIX
MIPOILIECCOB U SABIICHUH; IPEICTABISITh MHPOPMAIIHIO C TIOMOIIBIO TA0JIUIl U AUArPaMM; UCCIIEI0BATh CTATUCTUYECKUE
JIAaHHBIE, B TOM YHCIIE C TPUMEHEHHEM rpaduuecKuX METOJOB M DJIEKTPOHHBIX CPEICTB; IpapUUIECKU UCCIEI0BATh

COBMCCTHBIC Ha6JIIO,[[eHI/I}I C MOMOUIBIO JUarpaMm pacCC€ruBaHUS U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh MOHATUSMH: CIyYallHBIH OMBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS,
YMEHHE BBIYHUCIIATH BEPOSITHOCTh C UCIHOJIb30BAaHUEM TpadUUEeCKHUX METO/0B; MPUMEHSITh (HOPMYJIbl CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, (OpPMYITy MOJIHOH BepoOsATHOCTH, (opmyny bepHymnn, koMOMHaTOpHBIE (GaKThl U
(GopMyIbl; OLIEHUBAaTh BEPOATHOCTH PEAIbHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHATUSAMMU: ClydaiHas BEIMUYMHA,
pacnpeziefieHue BEPOSITHOCTEN, MaTEMaTHUUECKOE OXKHMJaHUE, TUCIEPCUs M CTaHAapTHOE OTKJIOHEHHUE CIydyailHOU

BEJIMYMHBI, (QYHKIMM pacHpelesieHus U IJIOTHOCTH PAaBHOMEPHOTO, IOKa3aTebHOTO U HOPMAaJIbHOTO
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pacrpesielieHuil; yMEHUe HMCII0JIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelleleHui Ui pelleHUs 3a/1ad; 3HaKOMCTBO C
NOHATUSMH: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIECIOBAHUNA; yMEHHE MPHUBOAMTH IPUMEPHI
IPOSIBJIEHUS 3aKOHA OOJIBIINX YHMCEN B MPUPOJIHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHUE ONEPUPOBATh NOHATUSIMMU:
COoueTaHHe, IEPECTAHOBKA, YHMCIIO COYETAHWH, YHUCJIO INEpecTaHOBOK; OumHOM HbIOTOHA; yMEHHE NPUMEHATH
KOMOUHATOpHbIE (DAaKThl W PACCYXKAEHUS IJs pEIleHHUs 3a/ay; OLICHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH;

COCTABJISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH IOJYYEHHBIN PE3YJIbTAT

YMeHHe OmnepupoBaTh MOHATUAMH: TOYKA, NpsMasi, IJIOCKOCTb, HMPOCTPAHCTBO, OTPE3O0K, JIyd, BEIMYMHA YIJa,
IUIOCKMHA YroJI, [BYTPaHHBIA YroJl, TPEXIPAaHHBIM Yroj, CKPELIMBAIOIIMECS MpsMble, NapaUIEIbHOCTh H
NEPIEHAUKYIIPHOCTD MPSMBIX M IJIOCKOCTEM, YrOJI MEXAY IPSIMBIMM, YTOJ MEXKIY IPSAMOM M IUIOCKOCTBIO, YIOJ
MEXNY IIOCKOCTSIMHU, PAcCTOSHHE OT TOYKHM [0 IIOCKOCTH, PACCTOSTHUE MEXAY NPSMBIMH, PACCTOSIHUE MEXIY
IUTOCKOCTSIMH; YMEHHUE WCIOJB30BATh MPH PEIICHUH 33/1a4 U3yYeHHBIE (DAKThl M TEOPEMbI TUIAHUMETPHH;, YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHpPA; CTPOMTh MaTeMaTHYeCKHe MOJEIU C IOMOIIbIO

TCOMETPHUICCKUX MMOHATHH U BCJIMYHMH, p€IIaTh CBA3AHHBIC C HUMH MIPAKTUYCCKUE 3a]a4n

YMeHue onepupoBaTh NOHATUIMHU: IJIOLIAAb PUTYPbI, 00bEM (PUTypBl, MHOTOI'PaHHUK, TPABUIIbHBIN MHOTOIPaHHUK,
ceueHre MHOTOrpaHHMKa, Ky0, mapajiesenunes, npusma, nupamuaa, Gurypa u moBEpXHOCTh BpallleHUs, LIMIUH/P,
KOHYC, map, chepa, miomaas chepsl, IUI0MIA1b TOBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCA, IUIUHAPA, 00BEM KyOa,
IIPSAMOYTOJIBHOTO IapajulelenuIesa, NUpaMuIbl, NMPU3MBbL, LWIMHApPA, KOHYCa, IlIapa, pa3BEPTKA ITOBEPXHOCTH,
CEUeHHUs KOHYca U UWJIMHJIpa, MapajielbHble OCH WM OCHOBaHMIO, CEUEHHUE 1Iapa, MIIOCKOCTh, Kacatouiasics cepsl,
IWIMHAPA, KOHYCa; YMEHHE CTPOMTh CEUYEHHE MHOTOTPaHHMKA, W300pakaTh MHOTOTPaHHUKH, (UTYpHl H
MIOBEPXHOCTH BpAILECHMS, UX CEYEHHUS, B TOM YHUCJIE C MOMOULIBIO JJIEKTPOHHBIX CPEICTB; YMEHUE NPHUMEHSTh
CBOWCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOATENBHO (OPMYIMPOBAThH OINpPEEIEHUs] N3y4yaeMbIX (pUryp, BHIJIBUTaTh
TUIOTE3bl O CBOMCTBAX M MPHU3HAKAX TeOMETpUYecKuX (uryp, oOOCHOBBIBATH WJIM OMNpPOBEpraTh MX; yMEHHE
IPOBOJUTH KJIACCU(PHUKAIMIO (GUTYp IO pPa3IUYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIE IOMOJHHUTEIbHbIC

MIOCTPOCHHSI

11

YMeHue onepupoBaTh MOHATHIMH: JBUKEHHE B MPOCTPAHCTBE, MapaliebHbIN MEPEeHOC, CHUMMETPHUS Ha TIOCKOCTH
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U B MPOCTPAHCTBE, MOBOPOT, NpeoOpazoBaHue Moa00us, 1mogo0HbIe (UTYphl; YMEHHE paclio3HaBaTh PaBHBIC H
HOI[O6HBIC q)HprLI, B TOM YHUCJIC B IIPUPOAC, UCKYCCTBEC, apXUTCKTYPC,; UCII0JIb30BAThL I'COMCTPUYCCKNEC OTHOLICHUA
IIPU PEIICHUH 3314, HaXOUTh FT€OMETPUUYECKHIE BEIMYUHBI (IJIMHA, YTOJI, TUIOMAaab, 00BEM) IIPH PEIICHUH 33124 U3
JIpyrux y4eOHBIX MPEIMETOB U M3 PEaJbHOM KU3HU; YMEHUE BBIUUCIIATH TEOMETPUUECKHE BETMUMHBI (JUIMHA, YTOJ,
miomanb, 06’BéM, IIiomaab HOBCpXHOCTI/I), HCIIOJIB3YSA HU3YYCHHBIC (bOpMYJ'IBI n METOJABI, B TOM 4YHUCIIC. IIJIOIaJb
NOBEPXHOCTH TNHPaMUABI, MPU3MBL, KOHYyCa, IMJIMHJIpA, IUIOMAAb cdepsl; 00bEM Kyba, NpPSIMOYrOJIbHOTO
napajurejienuieaa, mupaMu/ibl, IpU3Mbl, TUIUHAPA, KOHYCA, [ITapa; YMCHUC HAXOAUTb OTHOLICHNC 00BEMOB HO,Z[O6HBIX
uryp

VYmenne OIICpHUPOBATH NOHATUAMM: MPAMOYIOJIbHasd CUCTCMa KOOPAWHAT, BCKTOP, KOOPAWHATBI TOUYKHU, KOOPAHNHATLL
BCKTOpa, CyMMa BCKTOPOB, IPOU3ZBCACHHC BCKTOPAa HA YHCJIO, PA3JIOKCHUC BCECKTOpa II0 6aSI/Icy, CKaJIAIpHOC
IMPOU3BCACHUC, BCKTOPHOC IMPOU3SBCACHHUEC, YIrojJ MCXKAY BCKTOpaMH, YMCHUC HCIIOJb30BATH BGKTOprlf/'I n

KOOp,[[I/IHaTHHﬁ MCTOH IJIsl pCHICHUA TCOMETPUICCKUX 3a/lad U 3aav APYTIrux y‘Ie6HBIX npeaAMeTOB

13

YMenue BLIGI/IpaTB HO,HXOI[SIIJ_[I/II\/’I METOH IJIsA pCHICHUS 3aJda4d; [IOHUMAHUC 3HAYUMOCTU MATCMATUKH B H3YUCHUH
MNPpUPOAHBIX N O6HI€CTBGHHI)IX IponeccoB 1 ﬂBHeHHfI; YMCHHE PACIIO3HABATH MPOSABICHUC 3aKOHOB MaTEMAaTUKU B
HCKYCCTBC, YMCHHC INPUBOAUTH NPHUMEPBI MATCMATUYCCKUX OTKpBITPII’I pOCCI/II\/'ICKOI\/’I n MHpOBOfI MaTeMaTH4eCKOM

HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
Kox
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 Parmonanbheie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOH, IPOLIEHTHI, OECKOHEYHBIE MIEPUOINIECKHE APOOH
13 Apudmernaeckuii KOpeHb HATYpaJIbHOU cTeneHu. JlelcTBus ¢ apu(METHUECKUMHI KOPHSIMHU HAaTYpaIbHOHN CTEIICHN
14 Crenens ¢ 1enbM nokasareseM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3aTeneM. CBONCTBA CTENEHU
1.5 CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC, apPKTAHI'€HC YHCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl
17 JlelicTBUTENbHBIE uuCla. ApUPMETHYECKHE OINEepaluu C JeHCTBUTENBHBIMU 4uciaMu. [IpuOnumkE€HHBIE BBIYMCICHMS, NpaBUiIa
' OKpYTJICHUS, TPUKUIKA U OIIEHKA pe3yabTaTa BEIYUCICHHIH
1.8 [IpeoOpazoBaHue BEIpaKEHUI
1.9 KowmrmnekcHeie yncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIEHBIE YPaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckrue ypaBHEHUS
2.4 [Toka3zaTenbHblE U JOrapuPMUUECKUE YPABHEHHS
2.5 Ienpie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHpie HEPABEHCTBA




2.7

IlokazaTenpHBIC U J'IOFapI/I(l)MI/ILIeCKI/IC HCpaBCHCTBA

2.8 TpuronomeTpuueckre HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpuiia cucteMbl JUHEHUHBIX YpaBHEHUN. OnpenennuTesb MaTpUIbI
3 OyHKIMH U TpaduKu

o @Oynkius, cnocoObsl 3amanus ¢yskuuu. ['paduk ¢yakuuu. BzanmHo oOpaTtHble ¢(yHKuMH. YETHBIE W HEYETHBIE (QYHKIUU.
' [lepuoanueckue GyHKIUN

39 Ob6nacth ompeneieHuss U MHOXeCTBO 3HaueHW Qynkuuu. Hymu ¢ynkuuu. ITpomexyTku 3HaKomocTosHCTBA. [IpomexyTku
' MOHOTOHHOCTH (yHKIHH. MakcuMyMbl U MUHUMYMBI (pyHknu. Hanbonbiee n HanMeHbIIee 3HaueHUEe PYHKIIMH Ha TPOMEKYTKE

3.3 Crenennas GyHKIUS ¢ HATYpaJbHBIM U IeJIbIM TTOKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduk KOpHs N-OM CTENEeHU

3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKu

3.5 [TokazatenpHas u norapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH

3.6 Touku pazpeiBa. AcuMmnToTsl rpadukoB GyHKMA. CBOICTBa PYHKIIMIA, HEMPEPBIBHBIX HAa OTPE3KE

3.7 [TocnegoBarenbHOCTH, CIOCOOBI 3aJaHUsI TOCIEI0BATETLHOCTEN

3.8 Apudmerndeckast 1 reoMeTpuueckas mporpeccuu. opmyra CI0KHBIX TPOIICHTOB
4 Havana maTematuyeckoro ananmusa

4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (QYHKIUN

42 [IpumeHeHne NPOM3BOAHONH K UCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTh M OKCTpeMyMbl. HaxoxaeHue HauOONBIIETO U
' HaUMEHBIIIETO 3HAUCHUS (YHKIIMH Ha OTPE3Ke

4.3 [TepBoobpaznas. MuTerpan
5) MHoOXecTBa U JIOTHKA

5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammsl Ditiepa — Benna




5.2

Jloruka

6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHOCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpalICHUS
7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTemaruka: anrebpa ¥ Hadajla MaTeMaTHYECKOT0 aHaIu3a, reoMeTpus. Anredpa u Havalla MaTeMaTHYeCKOro aHaIu3a.
10-11 xmacc. Anmumos . A., Konsrun FO.M., Tkauera M.B. u 1p. AkiimonepHoe o61ectBo «31arenbcTBo

«ITpocsenieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET buosmorexa HOK
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