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HOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yuebHOro Kypca «Anredpa u Hadyajga MaTeEMAaTUYECKOTO
aHayn3a» 0a30BOro ypoBHs s oOywarommxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DeniepaIbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpEOOBaHUH,
OPEIbSABISEMBIX K MAaT€MaTUYECKOMY OOpa30BAHMIO, U TPAAMLMNA POCCUICKOTO
oOpasoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIIOIIMMH OCHOBY JUISI CAaMOPA3BUTUS U HEMPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havasa MareMaTH4E€CKOro aHalIW3a» SIBISETCS OJHUM W3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH 00€CIEeYMBAET HHCTPYMEHTAJIbHYIO 0a3zy Il HM3y4Y€HUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JAPYTOd CTOPOHBI, (POPMHUPYET JIOTMUYECKOE U aOCTPAKTHOE
MBIIIJICHWE YYalluxXcsd Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHS KYpCOB
uH(OpMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
yYalluecss OBJIAJEBAIOT YHUBEPCAIbHBIM A3bIKOM COBPEMEHHOW HAayKH, KOTOpas
bopMyIHpyET CBOU JTOCTHKEHUS B MaTeMaTHIECKOU (popme.

Kypc anre6ps! n Hadas MaTeMaTHue€CKOTO aHAJIN3a 3aKJIaIbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA M OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBHIX U KOMIBIOTEPHBIX TEXHOJIOTHUSIX,
YBEPEHHO HCIIOJB30BaTh UX B MOBCEIHEBHOMN XU3HU. B TOXXe Bpemsi OBJajeHUE
aOCTpPaKTHBIMM M JIOTMUYECKH CTPOTHUMH MATEMATHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKJICHHUSI, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETH3aLMI0, a0CTparupoBaHue 1
aHaJoruo, GopMHUpPyeT KPEaTUBHOE U KPUTHUUYECKOE MbIUICHUE. B xo/1€ n3yueHnus
anreOppl M Havall MaTEMaTHYECKOTO aHaiu3a B CTapiied IIKOJIE ydJarluecs
MOJYYalOT HOBBIA ONBIT PEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIEJEH pealbHbIX CUTyallM W HHTEpHpETaluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  MpUMEPAMU  MATEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIINMUCS
MaTEMaTUYECKUMH OTKPHITHUSIMHU U UX aBTOpPaMH.

Kypc oOnamaer 3HauuMTENbHBIM BOCIUTATENIBHBIM IMOTECHIIMAIOM, KOTOPBIN
peanusyercs Kak 4epe3 y4eOHBbI MaTepuall, CoCOOCTBYHOIIUN (HOPMHUPOBAHUIO
HAy4YHOT'O MHPOBO33PEHHs, TaK M 4Yepe3 cneuuduky ydyeOHOW AesITeIbHOCTH,
TpeOyrolen CaMOCTOSATEILHOCTH, aKKypaTHOCTH, MPOJIOJKUTETLHOM
KOHLIEHTpAallMi BHUMAaHUs U OTBETCTBEHHOCTH 3a MOJYyYEHHBIN pe3ysbTarT.

B ocHoBe meromuku oOydeHHs anrebpe M HayajgaM MaTeMaTH4eCKOro
aHaIH3a JISKUT JAeATETHHOCTHBIN IPUHIIAI 00yUYeHUS.



Crpykrypa Kypca « Anredpa 1 Hayajia MaTeMaTHIECKOTO aHAJIN3a» BKIIIOYAET
CIIEIYIOUIUE COJIePKATEIbHO-METOAMUECKHE JIMHUU: «Yucna M BBIUYUCICHUSY,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHanu3a», « MHOXXeCTBa U JIOTHKa». Bce 0OCHOBHBIE COlepKaTEIbHO-METOIUYECKUE
JUHUU HW3Y4yaloTCsl Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTapllel IIKoJie,
€CTECTBEHHO JIOTIOJIHSS JPYT JpYyra U MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH U
paznenamu. JlaHHBIA KypcC SIBJISETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe comepkaHWE HECKOJIBKMX MAaTeMAaTHYECKHX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUN aHAIN3, TEOpHsI MHOXECTB U Ap. [To Mepe Toro
KaK yyalluecs OBJaJeBalOT BCE Oosee MMPOKUM MAaTeMaTUYECKUM amlmnapaTtoM, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCSI M COBEPILICHCTBYETCA YMEHHE CTPOMUTh
MaTEMaTUYECKYIO0 MOJIENb PEaIbHOM CUTYalluH, TPUMEHATH 3HAHUS, IOJyYEHHBIE B
Kypce «Anrebpa u Hadyaja MaTEeMaTHYECKOTO aHalu3a», [JIs peleHus
CaMOCTOSITENIbHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
MHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

ConepxarenpHO-METOAMYECKas JIMHUS «Hucena U BBIYUCICHUS» 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(OpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
palMOHAIIBHO BBIMOJHATh JCHCTBUS C HUMH, JelaTb HNPHUKUIKY, OLICHUBATh
pesynbrar. OOyyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCICHUM,
BBITIOJTHEHUS JIEUCTBUIM C YKCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKECHUI.

JIuaus «YpaBHEHUS M HEPABEHCTBa» PEAIM3yeTCs] Ha MPOTSHKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TNOCKOJbKY B KaXIOM pa3feie MporpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pPa3IMUYHBIMU METOAAMHU PEIICHUS] UEJbIX, PalHOHAIBHBIX, HPPalMOHAIbHBIX,
NOKa3aTeNbHbIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loiydeHHbIE YMEHMS UCIIOJIBb3YIOTCS IIPH MUCCIIEAOBAaHUI
(GYHKIMI ¢ TOMONIbIO MPOU3BOJHON, PEIICHUU MPHUKIAJHBIX 3a/Jad W 3a/1ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHuW Qyukuu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBINIOJIHATh Pacy€Thl Mo ¢opmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PAlUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps m3ydeHuio anredpandeckoro
MaTepuaia IpOUCXOIUT ajdbHeNIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS Yy4YallUXcsi, (OPMHUPYIOTCS HABBIKM JAEAYKTHBHBIX PacCyXICHUMH,
paboTbl C CHUMBOJIbHBIMU (OpMamMH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBeHCTB. AnreOpa npesuiaraet 3¢ hekTUBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.



CopepxatenpHo-mMeToanueckas JUHUS «DyHKIUU W TpaduKU» TECHO
HeperyieTaeTcs ¢ JpYyrUMH JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a7a€T
IOCJIEI0BATEIbHOCTh U3YUEHUS MaTepuaia. M3yueHne cTeneHHo, oKa3aTeabHOH,
jgorapu(pMUUECKON M TPUTOHOMETPUUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (DYHKIMHI Ul pElIeHMs 3aJad U3 JAPYruX y4eOHBIX MPEIMETOB U
peaIbHOM U3HU TECHO CBA3aHO KaK C MAaTeMaTUYeCKUM aHaJIu30M, TaK U C
pelIeHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOoM Oonbllloe BHUMaHUE YAENIAeTcs
(GbOopMUPOBAHUIO YMEHHUSI BBIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY Pa3ITUuIHBIMU
BEJIMYMHAMH, UCCIEA0BaTh TMOJy4YeHHbIE (YHKIHMU, CTPOUTh UX TpaduKu.
Marepnain 3Toi coaepKaTeIbHONW JUHNN HALIEJICH HAa PA3BUTUE YMEHUMN U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCUMOCTH MEXK]ly BEJIMUMHAMU B pa3InuHON popme:
aHAIMTUYECKOW, Tpaduueckol W cioBecHOM. Ero wu3ydeHune cnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETH3al1uH, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JmHHAS «Hadala MaTeMaTH4YECKOTO aHAIM3a» MO3BOJIAET
CYLIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTU4YeCKUX, TaK W MPHUKJIAJHBIX 3ajad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTh UCCIIEOBATh U
CTPOUTH rpauKu (PyHKLUMN, OIPEAENATh UX HAaHOObIINE U HAUMEHbBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOMAAd UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU M YCKOPEHUS
npoueccoB. JlaHHas conep)KaTellbHAsl JIMHHAS OTKPBIBAET HOBBIE BO3MOKHOCTHU
MOCTPOEHUSI MaTeMaTHYECKUX MOJENIed peabHbIX CUTYalWi, HaXO0XIACHUS
HaWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COLMUATbHO-IKOHOMHYECKUX,
3ajlayaXx. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaiu3a CIOCOOCTBYET
pPa3BUTHIO aOCTPAaKTHOTO, (POPMaIbHO-IOTUYECKOTO0 U KPEATUBHOTO MBILIUICHHUS,
(bopMHpPOBaHUIO YMEHHUI paclo3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKU B HayKe,
TEXHUKE M HucKyccTBe. OOydyaromuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJyYEHHBIX B XOJI€ Pa3BUTUSI MaTEMAaTUKHU KaK HAyKH, U UX aBTOPaXx.

ConepxarenpHO-MeTOAMYECKas JIMHNA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaT€MAaTHKU WM IIPEJararor
Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEANHSIONINNA BCE pa3fesibl MAaTeMaTUKU U €€
IPWIOKEHUN, OHU CBSI3BIBAIOT PA3HbIE MAaTEMATUYECKUE TUCLUIUIMHBI B €IMHOE
uenoe. IToatoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY ITOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKM M HCIOJIb30BaTh €ro s
BBIPQKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa um Hayajga MaTeMaTHUYECKOrO aHaIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI ~MAaTEMaTUYECKOIO0  MOJCIMPOBAHUS, KOTOpbIE IPU3BaHbI
chopMHPOBATh HABBIKK MOCTPOEHUSI MOJIENIEH peabHbIX CUTYallui, UCCIIEIOBAHMS
TUX MOJeNIel C MOMOIIbIO amnmapara aireOpbl ¥ MareMaTHYeCKOro aHaiu3a u
WHTEPHPETALNH OJIYYEHHBIX pE3YyJIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKbI U3
pa3ze’oB IPOrpaMMbl, MOCKOJIBKY BECh MATepUaj Kypca IUPOKO UCIOIb3YETCS IS
pelIeHus] NPUKIAIHbIX 3a7ad. [Ipy pemeHunm pealbHbIX MNPAKTHYECKUX 3a7ad
yyamecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,



abcTparupoBaTbCsi, MCIOJIB30BaTh AHAIOTHIO, 0000IIAaTh W KOHKPETH3UPOBAThH
npobnemy. [lesTensHOCT, MO (OPMHUPOBAHUIO HABBIKOB PEIICHHS IMPHUKIIATHBIX
3a7lau OpraHu3yeTcsl B MpoIlecce M3YYEHHUsSI BCEX TeM Kypca «Asirebpa W Hayaia
MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM I1aHe Ha M3ydeHHE Kypca aireOphl M Ha4al MaTeMaTU4eCKOTO
aHaju3a Ha 0a30BOM YPOBHE OTBOJUTCS 2 yaca B Henelnto B 10 kimacce- 68 yacoB u
3 yaca B Henento B 11 kimacce — 99uacoB , Bcero 3a aBa rojia o0yueHust — 167 gacos.



COLEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Panmonanbubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE NPOOU, MPOIEHTHI,
OecKOHEUHblE  MepuoAudeckue  JpoOu. ApudMeTHYecKue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 337a4 U3 Pa3IMYHBIX OTpaciiel
3HAaHUU U pEajbHOM KU3HH.

JlelicTBuTENnbHBIE 4Yucla. PanuoHalbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckre omnepauud € JEUCTBUTEIbHBIMU yuciamu. [IpuOnmxeénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHUN.

Crenenb ¢ 1menbiM TnokazareneM. CranpmaptHas (opma  3amucu
JNEeUCTBUTEIBLHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedi ¢Gopmbl  3alucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaibHOW  creneHu. JledicTBus ¢
apu(pMETUIECKUMU KOPHSIMH HATypaJIbHON CTEIIECHHU.

CuHyC, KOCUHYC ¥ TaHI€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC,
APKTAHI€HC YMCIIOBOTO apr'yMEHTAa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE TIPEOOpPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OCHOBHbIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

YpaBHEHUE, KOpEHb ypaBHEHMsS. HepaBeHCTBO, pelIeHHME HEpPAaBEHCTBA.
Meton nHTEpBAJIOB.

Peenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

Pemenune nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

IIprMeHenne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKHU

Oynkius, cnocobbl 3amanus GyHkuua. ['paduk  dyaknun. BzanmHO
oOpaTHbIe (PYHKITUH.

OO6nacTh onpeneneHUss U MHOKECTBO 3HaueHUN pyHkuuu. Hynu dyHkuumu.
[TpomesxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEYETHBIE (DYHKIIMH.

Crenennast GpyHKUHMS C HATYpaJIbHBIM U LIEJBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHs N-Oi CTENEHHU.

Tpuronomerpruueckass OKPYKHOCTb, OIPENEIECHUE TPUTOHOMETPUUECKHUX
(GyHKUUNA YUCIOBOTO apryMEHTA.

Hayaja MmaTeMaTH4eCcKOro aHajamnsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHus MOCJIeJ0BAaTEIbHOCTEH.
MOHOTOHHBIE OCIIENOBATEIBHOCTH.



Apudmernueckas 1 TeOMETpUIECKas MPOTrpeccrr. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IreOMETpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VMcronb3oBaHWE mporpeccuu st
pELIEHHUS peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoO»xecTBO, Oonepanuu HajJ MHOXecTBaMu. [[narpammbl Oiinepa—BeHHa.
[IppuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uisi ONUCAaHUs pPEabHBIX
MIPOIIECCOB U SBJICHUM, TP PEIICHUU 3a71a4 U3 APYTUX yISOHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CIeICTBHE, T0Ka3aTEIbCTBO.

11 KUIACC

Yuciia v BIYMCICHUSA

Harypanbsubie u nensie yncina. [Ipu3Haku 1eITMMOCTH LENBIX YUCEN.

CreneHb ¢ palHOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JleciTHUHbIE U HATYpaIbHbIE JTOTapU(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXEHU, COEPKALIUX JTOTapU(PMBI.

[IpeoOpa3oBaHue BBIpAXKEHUM, COAECpPXKAIIMX CTEIEHU C pPalMOHAIbHBIM
II0OKA3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHBIE YPaBHEHMS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUS 1 HEPaBEHCTBA.

CucreMbl JINHEVHBIX ypaBHEHUN. Pelienre npukinaaHbixX 3a1a4d ¢ MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTeMbl U COBOKYITHOCTH PAlMOHAJIBHBIX YPABHEHNN U HEPABEHCTB.

[IpumeHenne  ypaBHEHWH, CHUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYECKHX 3aa4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTell HAyKU U pealbHOM KU3HU.

DOyHKUMU U TpaGUuKH

Oyukuusa. [lepuonnueckne ¢QyHkuumu. [IpomMexxyTkm MOHOTOHHOCTHU
¢bynkun. MakcumyMbl 1 MUHUMYMbI ¢QyHKIuu. HauGosnbliee u HauMeHblee
3HaYeHHe (PyHKIHUU HA TPOMEXKYTKE.

Tpuronomerpuyeckue PyHKITUN, KX CBONCTBA U TpaUKH.

[TokazaTenpHas u norapudmudeckas GyHKIIUNA, UX CBOMCTBA U TpadUKH.

Hcnonp3oBanne rpadukoB PYHKIIUHN 711 peHISHUs] YPABHEHUA U JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (PYHKIUA 1T KCCIEIOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUX Y4EOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Hayana mareMaTH4eCcKOro aHa/IU3a

HenpepriBHble QyHKIIMU. MeTOI MHTEPBAJIOB JUIsl PEIICHNUS HEPABEHCTB.

[IpousBonnass  ¢yukuu. ['eoMerpuueckuii U (UBHMYECKUN  CMBICI
IIPOU3BOTHOM.



[IpousBonHbie  3M€MEHTApHBIX  (QYHKIHH.  DOpMylbl  HAXOXKIECHUS
IPOU3BOJHON CyMMBI, IPOU3BEACHHS U YACTHOTO (DYHKIHI.

[IpumeHeHne Npou3BOIHON K UCCIEOBAaHUIO (DYHKLIMN HA MOHOTOHHOCTbD U
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbIIETro 3HaueHus1 QyHKIMU Ha
OTpE3KE.

IIpuMeHeHre NPOW3BOMHOM I HAXOXKICHUS HAWIy4yllero pELICHUs B
IPUKIAJAHBIX 3aJadax, Uil OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTrOo
dbopmyoit wiu rpadpuKoMm.

[lepBoobOpasnas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reoMerpuueckuii M (Qu3MUeckuii cMbicia. Borumncienue
uHTerpaina no gpopmyne Herorona—IJleiiOnuua.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npeamMecTa «Marematuka» JOJIDKHO o0ecIeynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH CIcayromux JUIYHOCTHBIX,
MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaMMbl Y4EOHOro TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO MPAXKAAHCKON MMO3ULIUN 00YYarOIIET0Cs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJI€Ha POCCHUHCKOro OOIIeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeNyp TpaxIaHCKOro oOmecTBa (BBIOOpPHI, OMNPOCHI WM Mp.), YMEHUEM
B3aMMOJIEUCTBOBATh C COLMAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[laTpuoTHyecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUMCKON I'pa)1aHCKON MIEHTUYHOCTH, YBAKCHMUS
K IPOLUIOMY M HacCTOSIIEMY POCCUMCKON MAaTEMAaTHKH, IEHHOCTHBIM OTHOLIEHUEM
K JOCTHXKEHUSM POCCUMCKMX MAaTEMaTUKOB M POCCUUCKOM MAaTeMaTH4ECKON
IIKOJIbI, K HCMOJb30BAHUIO 3THX JOCTHKEHUM B APYrMX HAayKaX, TEXHOJIOTHUSX,
chepax YKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, ASTUYECKOrO  MOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHWEM K MUPY, BKIIIOYAsl 3CTETHKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUM, pacCyKICHHI; BOCTPUUMYHBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pur3nUeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U
OTJIbIXa, peryJisipHas Pu3nyeckasi aKTHBHOCTD); (PU3MIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHOM EATEIBHOCTBIO.

TpynoBoe BoCIUTaHHUE:

TOTOBHOCTBIO K TPYJZly, OCO3HAaHHWEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KMU3HEHHBIE IJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTUYeCKOMY O0Opa3oBaHUI0 U



caM0OOpa30BaHUIO HA TMPOTSKEHUU BCEU XU3HH; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, NMOHUMAHUEM BIIUSHUS
COLIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJIHON M COLMAILHOM
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH X BO3MOXKHBIX
MOCIICICTBUI JIJIL OKPYIKAIOIIEH CPEBI.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
pa3BUTHUS M 3HAYUMOCTH JUISI PA3BUTUS LMBWIN3ALMHM; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl y4eOHOTO TpeIMeTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  VYuueepcanvnvie = nosmasamenwvhwvle  Oelicmeusi, — 0becneyusaom
Gdopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
uUccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle Jornueckue nercTBU:

e BBISBIIITH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHIECKUX
OOBEKTOB, TIOHSTHI, OTHOIICHWUH MEXIy TMOHATUSAMU, (HOPMYITUPOBATH
OTIpEJICIICHHS TOHATUN; YCTAaHABINBAThH CYIIECTBCHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWsI /1711 0000IIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHPOBATH M MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

e BBISBJSITh ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
pOTUBOpEYHs B (paKTax, MAHHBIX, HAOTIOJCHUSX W YTBEPKICHUSAX; IMpEaiaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHIA;

e JIeJIaTh BBIBOJABI C HWCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e MPOBOAUTH  CAMOCTOATENBHO  JOKAa3aTeIbCTBA  MaTeMaTHYECKUX
YTBEPXKJIEHU (MpsMble W OT NPOTHUBHOIO), BBICTPAWBAaTh aPTyMEHTALHUIO,
MPUBOIUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE CYXKICHUS U
BEIBOJIBL;



e BBIOMpATh CIOCOO pelieHus y4eOHOHM 3amaud (CpaBHHUBATH HECKOJIBKO
BapUAHTOB peIlIEHUsI, BEIOUpATh HauboJee MOIXOIAIUN C Y4ETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

bazoBbie nccienoBaTebckue ACHCTBUS:

e HCIOJb30BATh BOMPOCHI KaK HCCIIEIOBATEIbCKUNA UHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh  BOINPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO TMO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
SIBIICHUS, TPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SIBICHHUSMHU,
IPOIIECCaMU;

e CaMOCTOSITEILHO (HOPMYIHPOBATH 0OOOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONEHHUS, HWCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE IpOIIECcCa, a TaKXKE BBIIBUTaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

PaboTa c undopmarueii:

e BBIABJITH JeUIUTH UHPOPMAIIKH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

e BBIOMpaTh HMHPOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UpPOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETHPOBATH  HH(OPMAIHIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

e CTPYKTypUpOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B Pa3IMUHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

e OIICHHUBATh HAAGKHOCTh  MH(pOpMAIIH o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHuusepcanvhvle KOMMYyHUKamueHwvle Oelicmeus, 00ecneuusarom
copMUpo8aHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oo1eHue:

e BOCHPHUHUMATH U POPMYITUPOBATH CY>KJIEHUS B COOTBETCTBUHU C YCIOBUSIMU
U LEeIsIMH OOILIEHUs; SCHO, TOYHO, TPAMOTHO BBIpa)kaTb CBOIO TOUYKY 3pEHHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy pEUICHUs 3a/aud,
KOMMEHTHPOBATh TIOJTYYCHHBIN pe3yIbTarT;

e B XOJ€ 00CYXICHHUS 33]]aBaTh BOMPOCHI 1O CYIIECTBY 0OCYKIaEMOW TEMBI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHbIE Ha TIOUCK
PEIICHUS; COMOCTABISATh CBOM CYXKACHHUS C CYXKICHUAMU APYTUX YYaCTHUKOB
nuanora, oOHapyXMBaTh Pa3IMYUEe M CXOJACTBO MO3MUIMI; B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e MpPEACTaBIATH  pE3yJdbTaThl  pEIICHHs  3aJayd,  HKCIEPHMEHTa,
UCCIIEIOBaHMSI, MPOEKTa; CaMOCTOSTENbHO BBIOMPATh (POpMAT BBICTYIJICHUS C
y4€TOM 3a/1a4 MPEe3eHTALUN U 0COOCHHOCTEN ayIuTOPUH.

CoTpyaHUYECTBO:



e MOHMMATh W  HWCHOOJB30BATh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUYyaIbHOM pabOThl MpHU pEIICHUH Y4YeOHBIX 3ajad; NpPUHUMATh LEb
COBMECTHOM JesATENbHOCTH, IUIAHUPOBATH OPraHU3allii0 COBMECTHOM paboTHI,
pacnpenenarTb BUIIbI paboT, JOTroBapHBaThCs, OOCYKIaTh MPOLIECC W PE3yJbTaT
paboThI; 00001IaTh MHEHHS] HECKOJIbKUX JIFO/ICH;

e YYacCTBOBATh B IPYNIIOBHIX opMax paboThl (00CYkAeHHUSI, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTUMH WICHAMH KOMaH/Ibl; OIICHMBATh KAYE€CTBO CBOETO BKJIAa
B OOmuiA TPOAYKT TIO KpUTEPHUSM, CEHOPMYIUPOBAHHBIM  yYaCTHHUKAMU
B3aUMOJICUCTBUA.

3) Vuueepcanvnvie  pecynamuenvie  Oeticmsus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTAaBJISITH IIaH, AJITOPUTM PEIICHUS 3a7a41, BHIOMPATH CIIOCOO PEIICHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HAaBBIKAMHU TIO3HABATENILHOM pedIeKCMM KaK OCO3HAHUsA
COBEPIIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB; BIIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTUYECKOM 3a4auu;

e TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPH PEIICHUU
3a/1a4i, BHOCUTh KOPPEKTUBHI B JCSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJCHHBIX OIMHUOOK, BHIIBJICHHBIX TPYIHOCTEH;

e OIICHWBATh COOTBETCTBHUEC pe3yibTaTa IEIH W YCJIOBHSIM, OOBSCHATH
MIPUYHHBI JTOCTHKCHUS WIIH HEAOCTKEHHUS PE3yJIbTaTOB JACATEIHPHOCTH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAIN3a)
Ha YpOBHE CpPEIHEro oO0IIero oOpa3oBaHUsS JOJDKHO 00ECIeUMBATH JTOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KITACC

Yucaa v BIYUCICHUSA

OnepupoBaTh TOHITHSIMHU: PAIMOHAIBHOE W JICHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonHsATe  apudMeTHUecKWe — OmNepalMd € PAlMOHAIBHBIMH |
JNEUCTBUTENLHBIMU YHUCIIAMHU.

BbInonHATh NpUOIMKEHHBIE BHIYUCIICHUS], UCTIOb3YS MPAaBUIIa OKPYTJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUM.



OnepupoBarTh MOHATHSAMH: CTENEHb C LENBbIM ITOKA3aTENIEM; CTaHAApPTHAs
dopMa 3amucu JEHCTBUTEIIBHOTO 4MCIA, KOPEHb HATypalbHOM CTENECHH,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IPAKTUYECKUX 3a7a4 U NPECTABICHUS JAHHBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC U TAaHI'€HC POU3BOJIBHOTO YIJIa;
MCIIOJIb30BAaTh 3aIIMCh IPOU3BOJIBHOTO yIjla 4epe3 00paTHbIE TPUTOHOMETPUUYECKUE
GbyHKIUH.

YpaBHeHNs U HEPABEHCTBA

OnepupoBarh NOHATHUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; LEJOE,
palMoOHAIbHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoInonHATe npeoOpa3oBaHUsi TPUTOHOMETPUUYECKUX BBIPAKEHUN W PEIIaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoeinonHATe npeoOpa3zoBaHusl LENbIX, PAMOHAIBHBIX M HPPALMOHAIBHBIX
BBIPQXEHUI U peliaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIIMOHAIBHBIX U UPPALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA IS PEILIEHUSI MaTEMaTHYECKHX 3a1a4
¥ 3a71a4 U3 pa3IMYHBIX 00JacTell HAyKH U PeasIbHOM KU3HU.

MonenpoBaTb peajbHbIE CHUTyallUM Ha S3bIKE€ aiureOpbl, COCTaBIATh
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJa4d, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCIIOIb30BAHUEM alllapaTa aiareopsbl.

DOyHKUMHU ¥ TpaGuKH

OnepupoBath NOHATUSIMH: (PYHKIMS, CIOCOOBI 3aaHusl PYHKIMU, 00JaCTh
ONpEJENEeHUs] U MHOXKECTBO 3HAuYeHMM (PyHKIuU, Tpaduk (YyHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBarh MOHATUAMM: YETHOCTh W HEYETHOCTh (PYHKIUHU, HYJIU
(GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Ncnionb3oBath rpaduky GyHKIMM 715 pellIeHUs YpaBHEHUH.

CtpouTth 1 uynTaTh rpaduKu JTUHEHHONU (DYHKIINHU, KBaIpATHUHON (YHKIIUH,
CTETEHHOMN (PYHKIIMHU C IIEJIbIM ITOKa3aTeeM.

Hcnonp3oBath rpadguxku GyHKOUH I8 HUCCIEAOBAaHUS IPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU; BbIpaxaTh (GOpMyIaMH 3aBUCUMOCTU MEXIY BEIMYMHAMH.

Hauvana mareMaTH4ecKoro aHajausa

OnepupoBarh MOHATUSMHU: [OCJIENOBATEIBLHOCTh, apudmernueckas M
reoMeTpUYECcKas MPOrpeccuu.

OnepupoBarh MOHATUSAMU: OECKOHEUHO YyOBbIBaroU[asi TeoMeTpuvecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOTPECCUH.

3anaBaTh NOCAEAOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEN U MPOTPECCUM IS PELLIEHUS
peanbHbIX 3a]a4 PUKIIAJHOTO XapaKTepa.

MHoKecTBa H JIOTMKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, OI€pAallMU HaJ MHOKECTBAMH.



Hcnonb30oBaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar Jyisi  ONHCaHUs
peaybHBIX MPOILIECCOB U SBJICHHWM, MPU PEIICHUH 3a7ad U3 JAPYruX Yy4eOHbIX
PEIMETOB.

OnepupoBarh  MOHATUSMU:  ONpENENEHUWE,  TeopeMma,  CIIeJICTBUE,
JTI0Ka3aTeNIbCTBO.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBaTh NOHATUAMM: HATYpaldbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCEN, PA3JI0KEHUE YUCIIA HA MPOCTHIE MHOXKUTEIIH
JUISL PELIEHUS 3a/1a4.

OrneprpoBaTh MOHATUEM: CTEIIEHB C PALTMOHAIBHBIM MOKA3aTEIEM.

OnepupoBarh MOHATUAMHU: JIOTApU(M YHUCHA, TECATUYHBIE U HATypaJIbHbIE
Jorapu(pMsl.

YpaBHeHMs U HEPABEHCTBA

[IpuMeHsATh CBOMCTBA CTENEHU JUIsl MPeoOpa3oBaHUS  BBIPAKEHUN;
OIIEPUPOBATH MOHATUSAMM: IIOKA3aTEIbHOE YpPAaBHEHHE WU HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHsaTe  mpeoOpa3oBaHUs  BBIPAXKEHUN, COJEpXKAIUX JIOTapu(MBbL;
ONEpUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOrapu(PMUUECKUX YPABHEHUI U HEPABEHCTB.

Haxoaute pemienus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHSIMU: CHCTEMA JIMHEMHBIX YPABHEHHM U €€ PEIICHHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

Haxonute pemenust npoCTENINX CUCTEM U COBOKYITHOCTEW paliMOHAIbHbBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh pealbHble CHUTyallUM Ha A3bIKE anreOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM aliapara aiareopsl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MNOHATUAMU: TEpUOAMYECKas  (QYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM JKCTpemMyma (yHKIIMU, HauOosblliee U
HauMEHbIllee 3HAuYeHHUA (QYHKIUM Ha TMPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIeN0BaHus (PYHKITUH, 3aJaHHON rpaduKoOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKa3aTEIbHOM, JorapumMuueckon u
TPUTOHOMETPUUECKUX (YHKUUN; N300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxxkath Ha KOOPAMHATHOW TJIOCKOCTU TpadUKU JTUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh UX I PELICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnons3oBate rpaduku (yHKUMA [Ji  UCCIENOBaHUS TMPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX JUCIUIUIMH.

Havana MaTeMaTH4eCKOr0 aHAJIHU3a



OnepupoBaTh NOHATUAMU: HETIPEPbIBHAS (DYHKLKSA; MPON3BOAHAS QYHKIIHIH;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI MPOU3BOIHOM ISl PEILICHUS
3a1ay.

HaxoauTs npon3BogHbIE 371EMEHTAPHBIX (YHKIUHI, BEIUUCIISTH IPOU3BOIHbBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIENOBaHMS (PYHKIIUU HA MOHOTOHHOCTD
Y KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEOBAHMS K IOCTPOEHUIO IpahUKOB.

Hcnonb30BaTh NPOU3BOJHYIO ISl HAXOXKICHHS HAWIYUIIEro pPEIICHHsS B
NPUKJIAJHBIX, B TOM YUCJIE COUMATbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh NOHATHSAMHU: [EpBOOOpa3Hass M MHTErpai; IOHUMATh
F€OMETPUYECKUIA U (PU3NYECKU CMBICI UHTErpaia.

Haxonutbs nepBooOpa3Hble JIEMEHTAPHBIX (YHKLUWN; BBIYUCIATH MHTETpal
o ¢popmyne Herotona—JIelOnuna.

PemaTe npuknanHele 3aa4d, B TOM YHUCIIE COLMAIBHO-3KOHOMUYECKOTO U
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakTuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

MHuoecTBa palliOHAJILHBIX U
P https://resh.edu.ru/

https://infourok.ru/

1 IEUCTBUTENBHBIX uncell. PainoHanbHbIe 14 1

YPaBHEHUs U HEPABEHCTBA

@Oynkiun ¥ rpapuku. CTeneHs ¢ 1eabM https://infourok.ru/

2 MoKa3aTelIeM 6 https://resh.edu.ru/

3 ApudpmeTnueckuii KOpeHb N—OW CTENEeHH. 18 1 https://resh.edu.ru/
HppaunoHainbHble ypaBHEHNS U HEPABEHCTBA https://infourok.ru/
0}

4 OPMYIIE! T 29 1 https://resh.edu.ru/
TpUrOHOMETpUU. TpUroHOMETpUYECKHE https://infourok.ru/
ypaBHEHUS

5 n 5 https://resh.edu.ru/

OCJIEJIOBATEIIHHOCTH U MPOTPECCUU https:/finfourok.ru/
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS https://resh.edu.ru

6 . 3 1 .

3HAHUUI https://infourok.ru/

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
CreneHsp ¢ palioOHaIbHBIM MTOKA3aTENEM. )
1 n b I 12 1 https://infourok.ru/
okazartenbHas pyHkuus. [TokazareiapHbie https://resh.edu.ru/
YpaBHEHHUS U HEPABEHCTBA
JI .
2 HorapniMquCKax Qynii 12 https://resh.edu.ru/
orapuMuUecKre ypaBHEHUS U https://infourok.ru/
HEpaBEHCTBA
T
3 P HFOHOM,ETqueCKHe (yHICLIIH 1 HX 9 1 https://resh.edu.ru/
rpaduku. TpuroHoMeTpuueckue https://infourok.ru/
HEPaBEHCTBA
. https://infourok.ru/
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1 https://resh.edu.ru/
5 " 9 https://resh.edu.ru/
HTCTPAIT 1 €10 NPHMEHCHIA https://infourok.ru/
. https://resh.edu.ru/
6 Cucrembl ypaBHEHUHI 12 1 https://infourok.ru/
7 u 5 https://resh.edu.ru/
ATYPAILHDIC 1 HEIRIC HHCAA https://infourok.ru/
IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS https://resh.edu.ru
8 - 15 2 o
3HAHUU https://infourok.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 6 0
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 110 ITPEJIMETY
«AJITEBPA 1 HAUAJTA MATEMATHYECKOTI'O AHAJIN3A. BA3OBBI YPOBEHb»10 KJIACC

Ne
n/n

Tema ypoka

Koa-
BO
4acoB

Ilnan

Jara

dakr

DJIeKTpoHHbIe Hu(poBbIE
o0pa3oBare/ibHbIE pecypchl

IIpuMmeyanue

MHOXKeCTBO, OTepaui HaJl MHOXKECTBAMH.
Huarpammbl Ditniepa—Benna

Parmonanpusie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TTPOIICHTHI,
OECKOHEUHBIC TEPUOAHYECKHE TPOOH

Apudmernueckre onepanum ¢
palMOHAIBHBIMH YHCIIAMH,
npeoOpa3oBaHUsI YNCITOBBIX BBIPAKEHUM

[Tpumenenue apoGeil ¥ MPOLIEHTOB ISt
peleHus NPUKIAAHbIX 33/1a4 U3 Pa3IMYHbIX
OTpacjeil 3HaHUH U peabHOM JKU3HU

[Tpumenenue apoGeil ¥ NPOLEHTOB ISt
peleHus NPUKIAAHbIX 33/1a4 U3 Pa3IMYHbIX
OTpacjeil 3HaHUH U peabHOM JKU3HU

JleficTBUTEeNbHBIE YKCIIa. PalioHanbHbBIE U
WppalMOHAIbHBIE YHCIIA
ApudmeTrrueckre onepanuu ¢
JIEHCTBUTEIILHBIMHU YMCIIaAMHU

[TpubnuxEHHBIE BBIYMCICHUS, TIPABUIIA
OKpYTJIEHHUS, TPUKHUIKA U OLICHKA
pe3ynbTara BRIYMCICHUN

ToxnecTBa ¥ TOXKAECTBEHHEIE
npeoOpa3oBaHus

VYpaBHeHUE, KOPEHb YPaBHEHUS




HepaseHncTBo, penieHre HepaBeHCTBa

Mertoa uHTEpBaAIOB

Pemmenue uenbix u JpoOHO-palinOHATIBHBIX
YpPaBHEHUI U HEPABEHCTB

OyHKIHS, CIOCOOBI 3a/1aHUs (DYHKITHH.
B3anmuo oOparabie QyHKIHH

I'padux pynkuunu. Obnactb onpeneneHus u
MHOXECTBO 3Ha4eHUH QyHKImH. Hymn
¢byukiun. [IpoMexyTKH 3HAKOOCTOSTHCTBA

YérHbie 1 HeUETHBIC PYHKIUH

IIpome:kyTOUHAs KOHTPOJIbHAasI padoTa
1o TeMe ""MHOXKeCTBa PAMOHAJbHBIX U
JelCTBUTEIbLHBIX YHcel. PannonajbHbIe
YPABHEHHS M HEPABEHCTB''

CreneHb ¢ LIEIbIM NT0Ka3aTeseM.
CrangaptHas ¢popma 3anucu
JeWCTBUTENBLHOIO YUCIIa

Hcnonb3oBanue noaxoasei Gopmsl
3aMycy AEUCTBUTEIBHBIX YUCEI JJIs
peleHust MpakKTUYeCKUX 3ajad u
MIPEJICTAaBICHUS JaHHBIX

CrenenHasi pyHKLHS ¢ HATypaIbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaguk

Apudmernieckuii KOpeHb HaTypalbHOM
CTETIEHU

ApudmeTrueckuii KOpeHb HaTypaJbHOM
CTCTICHH

CaoiicTBa apu(hMETHIECKOTO KOPHS
HAaTypaJbHOU CTEIICHU




CaoiicTBa apu(PMETHIECKOTO KOPHS
HAaTypaJbHOU CTEIICHU
CpoiicTBa apu(hMETHIECKOTO KOPHS
HaTypaJbHOM CTENEeHU

JleticTBus ¢ apuMETHUCCKUMHU KOPHIMH N—
Ol cTeneHun

JleiicTBus ¢ apupMETHICSCKIMH KOPHIMH N—
OU CTEIeHn

JleticTBus ¢ apu(METHUCCKUMHU KOPHIMH N—
OU cTeneHu

JleticTBus ¢ apu(METHUCCKUMHU KOPHIMH N—
OU cTeneHu
JleiicTBus ¢ apupMETHICCKIMH KOPHIMH N—
OU cTeneHu

Pelenue nppalOHaIbHbIX YPABHEHUN U
HEPABEHCTB
Pemenne nppanvoHanbHbIX YPABHEHUN U
HEPABEHCTB

Pemenne nppanvoHaNbHbIX YPABHEHUN U
HEPABEHCTB

Pemenne nppanroHanbHbIX YpaBHEHUN U
HEPABEHCTB

Pemenne nppanvoHanbHbIX YpaBHEHUN U
HEPABEHCTB

CoiicTBa 1 rpaduk KOpHS n-oi CTENEeHU

CgoiicTBa 1 rpaduK KOPHS N-0i CTENEHU

IIpomeskyTOUHASI KOHTPOJIbHASI padoTa
no teMe ""Apudmernyecknii KOpeHb Nn—oi




crenenu. UppannonajibHble ypaBHeHUS
U HepaBeHCTBa'

CuHyc, KOCUHYC ¥ TAHT€HC YUCJIOBOTO
apryMeHTa

CuHyC, KOCUHYC ¥ TAHT€HC YUCJIOBOTO
apryMeHra

ApKCHHYC, apKKOCUHYC U apKTAHIE€HC
YHUCJIOBOI'O apryMeHTa

ApPKCUHYC, apKKOCHHYC U apKTaHTe€HC
YHUCJIOBOTO apryMEHTa

TpuronomeTrpuyeckast OKpy>KHOCTb,
OIpesieJIeHUE TPUTOHOMETPHUUECKHUX
(GYHKLMH YUCIIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,
orpesiesIeHue TPUTOHOMETPHUECKHUX
(GYHKIUH YUCIIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI

OCHOBHbBIE TPUTOHOMETPUUECKHE (OPMYIIBI

OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI

OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYIIBI

[IpeobpazoBaHme TPUTOHOMETPUIECKUX
BBIPaKEHUI

IIpeoOpa3oBanue TPUTOHOMETPUUYECKUX
BBIPAKECHUI

[IpeobpazoBanme TPUTOHOMETPUIECKUX
BBIPaKEHUI

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKCHUI

[IpeoOpa3oBanue TPUTOHOMETPHUUECKUX
BBIPAKEHUI




Pemenne TpUroHOMETpUYECKUX YPABHEHUI

Pemennie TpUroHOMETPUYECKUX YPaBHEHHIMA

Pemenne TpUroHOMETpUYECKUX YPABHEHUI

Pemennie TpUroHOMETPUYECKUX YPaBHEHHIMA

Pemenne TpUroHOMETpUYECKUX YPABHEHUI

Pemenue TPUTOHOMCTPUUCCKHX ypaBHeHI/Iﬁ

KonTpoabnas padora no reme
"@opMmy1bl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypapHeHus'"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS
nociuenoBaresibHocTel. MOHOTOHHBIE
MIOCJIEI0BATEIBHOCTH

ApudmeTrnueckas U TeOMeTprudecKas
nporpeccuu. Mcnons3zoBanue nporpeccun
JUTSL peLIEHUs peabHBIX 3a/1a4 MPUKIIATHOTO
Xapakrepa

beckoneuHo yObIBarolasi reOMeTpuIecKas
nporpeccus. Cymma G€CKOHEUHO
yOBIBAIOIIEH T€OMETPUUECKON TPOTPECCUU

IIpome:xyToUuHasi KOHTPOJIbHAsSI padoTa

dopmyra CIOKHBIX MTPOLIEHTOB
dopMmyra CI0KHBIX TPOLIEHTOB

O06o001enue, cucTeMaTH3allys 3HaHUH 3a
Kypc aireOpbl 1 Hadyaja MaTeMaTudecKoro
ananm3a 10 xiacca

O06o001enue, cucTeMaTH3allys 3HAaHUH 3a

Kypc aireOphl 1 Hadaja MaTeMaTudecKoro
aganni3a 10 kimacca







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 HadaJla MaTeMaTHIECKOTO aHalln3a, reoMeTpus. Anredpa
Y HavaJila MaTematudeckoro ananmsa, 10-11 kmaccel/ Anmmmos 1ILA., Konsrun
KO.M., TkaueBa M.B. u apyrue, Akiimoneproe oomectBo «M31aTenbcTBO
«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru

https://infourok.ru
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