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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOTO U MO3HABATEIbHOI'O
Pa3BUTHS JINYHOCTH O0YYaOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBACT HWHCTPYMECHTAIBbHYIO 0a3y I HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYaIlluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOMN
HayKH, KOTopas (popMyIupyeT CBOU JOCTIKCHHUS B MAaTEMaTHIECKOUN opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW IKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/me n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOTo aHaiW3a B CTaplield IIKOJe YydJamluecs
MOJIYYalOT HOBBIM OIBIT pEIIEHUs TMPUKIAIHBIX 3aJlady, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEPIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOpPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak 4yepe3 y4eOHbI marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK M 4Yepe3 CHenuduKy ydeOHOW MesITCIIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHILIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHbIN PE3YIIbTAT.

B ocHoBe MeTomuku oOOydeHHs] anredpe W HavajlaM MaTeMaTH4eCKOro
aHaJIK3a JIEKUT JAeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CtpykTypa Kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHaJIM3a» BKIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTapiIeil IIKoJie, €CTECTBEHHO JOMOJHSS IpYT ApPyra M MOCTENEHHO
HAChIAsiCh HOBBIMM TE€MaMW W pa3faenaMu. JlaHHBIA Kypc  SIBJISIETCS
WHTETPAaTUBHBIM, TOCKOJIbKY OOBEIUHSET B ce0e CcoJep)KaHhe HECKOJIbKHUX
MaTEMaTUYECKUX JUCIUIUIMH: anredpa, TPUrOHOMETPHSI, MAaTEMAaTUUECKUIN aHaAIU3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHYECKYH0 MOJEIb PEaJbHOU
CUTyallud, NpPHUMEHATHb 3HAHUS, IOJIyYEHHbIE B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIU3a», JIsl PEHIEHUsI CAaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

ConeprxarenpHo-MeTOaMYECKasl JIMHAS «HUucna M BBIYMCIICHMS» 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOH IKoJie. B crapield mkose oco0oe BHUMAHHUE YACISIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (QOpPM 3aMUCH JIEUCTBUTENILHOTO YHCIA, YMEHHUE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
UCITIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B cCTaplield IIKOJie, IMOCKOJIbKY B KaXJOM pasjliele MpOorpaMMbl
IPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIOLIMX 3a1ad. OOydaromuecs OBIJIAJEBAIOT
pa3NUYHBIMM METOJAaMU pEUIeHUS] UEJbIX, PalMOHAJBHBIX, HPPAlMOHAIIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIB3YIOTCS IIPU HUCCIIEOBAaHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIICHUH MPHUKIAAHBIX 3a/Jad W 3a1ad Ha
HAaxXOXXJE€HUE HauOONBIIMX W HAUMEHbIIUX 3HaueHUW QyHkuuu. [lanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHI, a TaKXKe BBIPAXKEHUH,



coJlepKallluX CTerneHu W Jorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  pPa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbBIX 33]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEN0BATENBHOCTh M3Yy4YCHUS Marepuaa. N3yueHne CTEIEHHOM,
MOKa3aTeJIbHOM, JTIorapu(hMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh MOJTYYEHHbIE (PYHKIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIIMMCsl, y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh UCCIEN0BAaTh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOOJbIINE U HAWUMEHBIIHNE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
HAXOXKJEHUS HAWIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLUAIBHO-
HDKOHOMHMYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHUKEe U HcKyccTBe. OOydammuecs Yy3HAIOT O
BBIJAIOLINXCSl pe3ysbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeToauYecKas TMHUS «MHOXKEeCTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U NPEIJIararoT



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBS3BIBAIOT Pa3HbIE MAaTEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. [loaToMy BaXKHO AaTh BO3MOYKHOCTH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo AaHANIM3a» IMPUCYTCTBYIOT
TaKK€ OCHOBbl MAaTEMAaTHYECKOTO MOJIECIUPOBAHUSA, KOTOPBIE MPHU3BAHBI
chOpMHPOBATH HABBIKK TTOCTPOCHUS MOJICIICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIed C MOMOIUIBIO ammapaTa aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
WHTEpIIPETAlUK TOTYYEHHBIX pe3yJbTaToB. Takue 3ajaHusl BIUIETCHBI B KaXKJbIU
U3 pa3JesoB MPOTPaMMBbl, IOCKOJIBKY BECh MaT€prall Kypca MIUPOKO UCTOJIb3yETCs
JUISL pelIeHus] PUKIaAHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAaKTUUECKUX 33a/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, HMCIOJIb30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B MpOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTHYECKOTO aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydyeOHOM miaHe Ha M3ydyeHHE Kypca aiareOpbl M Hadal MaTeMaTHYECKOIro
aHanau3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kinacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuci1a 1 BBIYUCTIEHUSA

Pannonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, TMPOIICHTHI,
OecKOHEUHblE  MepuoAnYecKkue  Jpodu. ApudMmeTHdyecKkue  omnepanuu  C
palMOHaIbHBIMU YK CJIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHul. [I[pumeHenue
JpoOeil U MPOLEHTOB JJIsSI PEIICHUs MPUKIAIHBIX 3a/1ady U3 Pa3IM4HbIX OTpaciei
3HAHUU U PEATbHOU KU3HMU.

JlelictBuTenpHble  yucia. PanuoHanbHBIE W UppALMOHAIIBHBIE YHCIIA.
Apudmernueckne ormepanud ¢ JeWCTBUTEIbHBIMU Yuciaamu. [IpubmmkEHHbIe
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUM.

Crenenp ¢ 1ensiM  mokazateneM. CrangaptHas dopma  3alucu
JNEUCTBUTENHFHOTO uucna. Mcmonp3oBanue monxonsmied ¢GOpMbl  3alucu



JEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS MNPAKTUYECKUX 3a7ad U MPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJlbHOM  cTemeHu.  JleWcTBuUa ¢
apu(PpMETHICCKUMH KOPHSIMH HATyPaJTbHON CTETICHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE TPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUIECKHUE (OPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Meton uHTEpBAJIOB.

Petienue nenbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHEeHUE ypaBHEHHUI U HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKHUX 3a]a4
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DOyHkuuu U rpadpuku

OyHkums, crnocoObl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6unacTh ompeneneHuss ¥ MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

CrenenHas (QyHKIMS C HATypalibHBIM U IIEJIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauk KOpHS N-Oi CTENEHHU.

TpuroHoMmerpuueckass OKPYKHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

Hayana MaTeMaTH4eCKOro aHajamu3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATEILHOCTEH.
MOHOTOHHBIE MOCIEIOBATEIBHOCTH.

Apudmerrueckas ¥ TeoOMeTpUIECKasl Mporpeccu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBbIBaIOILIEH reoMEeTpHUYEeCKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. lcmons3oBaHue mporpeccuu s
pELIEHHUs] peAJIbHBIX 33/1a4 MTPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauu Haj MHOxkecTBamu. Jluarpammel Jiliepa—BenHa.
[IpuMeHeHHEe TEOPETUKO-MHOXKECTBEHHOIO ammapara JUisi OMHCaHUsl peabHBIX
MIPOIIECCOB U SIBJICHUH, TPU PEIICHUH 3a]1a4 U3 IPYTUX YYeOHBIX MTPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.



11 KIIACC

Yuciia ¥ BIYMCICHUS

HarypansHbie u niensie yncina. [Ipu3Haku 1e1MMOCTH HEIbIX YHCEIT.

CreneHb ¢ palMOHAJIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapudm yucna. [leciTuuHbIe U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHMS U HEPABEHCTBA

[TpeoOpa3zoBaHue BbIpaXEHHM, COIEPIKALUX JOrapu(MBbI.

[TpeoOpa3oBanre BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
MOKA3aTEeIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NMpUKIaIHbBIX 33a4 C IOMOIIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTeid HAyKu MU pPEabHON
KU3HU.

DOyHKUMH U TPaPUKH

Oyuknus.  I[lepuonnueckne  ¢GyHkuuud. [IpomMeXyTKM  MOHOTOHHOCTH
¢GyHkuud. MakcuMymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosblliee W HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckre QyHKITUU, UX CBOMCTBA U TpaUKH.

[TokazaTenbHas u morapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKH.

Ncnonb3oBanue rpadukoB GyHKIUN sl pelIeHUs YpaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTrux y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havaja MaTeMaTH4eCcKOro aHajin3a

HenpepoiBHble (yHKIMHU. METOA UHTEPBAJIOB /1JIs1 PEIICHHS] HEPABEHCTB.

[lpousBognast  Qyukmuu. [‘eomerpudeckuid ©  (QUSHYECKUNH  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  dJIeMEHTAPHBIX  (QYHKUUHA.  DoOpMysbl  HAXOXKACHUS
MPOU3BOJAHON CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHne HanbobIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.



[IpumeHeHne NpPOM3BOMHOM [UIl HAXOXKICHUS HAWIY4lIero peuIeHUs B
NPUKIAAHBIX 3aJadax, Ui OIpENeNieHHus CKOPOCTH IIpoLecca, 3aJaHHOTO
dbopmyIion uiu rpapuKoM.

[lepBoobOpasnas. Tabmuiia nepBooOpa3HBIX.

Wuterpan, ero reomeTpuyeckuil W (pu3MUecKuil cmbica. Beruncienue
uHTerpaia no popmysne Herorona—JleiOuuia.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJDKHO O0O€CIeunBaTh
JIOCTHKEHHE HAa YPOBHE CPETHEro 00I1Iero o0pa3oBaHus CAEAYIOMMX JTUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTebHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MaremaTuka» XapakTepu3yrTC:

['paxxnaHckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBJICHU,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIpP.), YMEHHUEM
B3aUMOJECHUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAaMHU B COOTBETCTBUHU C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTHU, YBAXKECHHUS K
MIPOLUIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTUKHU, [IEHHOCTHBIM OTHOLLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIajia B TOCTPOCHUE YCTOMUHUBOTO OYTIYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, pacCyXJIeHU;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.



Pu3n4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHSI TMPUMEHATH MaTeMaTH4YeCKUEe 3HaHUS B
MHTEpecax 3J0pOBOTo U O6e30macHoro o0pasa KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBbBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJspHas ¢dusnueckas aKTUBHOCTb); (u3HYECKOro
COBEpPIIICHCTBOBAHUS, npu 3aHATUAX CHOPTUBHO-03/JOPOBUTEIBLHON
JESITEIIbHOCTBIO.

TpyzoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIaHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTHUYECKUX 33/1a4 MAaTEMaTUYECKOW HAMPABICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIIUSHHUS
COLIMAJIBHO-?)KOHOMHUYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTHMYECKUX MpoOJeMm;
OpUEHTAlME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 pelIeHus 3a7ad B
0o0JaCTH  OKpYy)Karomiell cpefpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEN Cpeibl.

[{eHHOCTH HAyYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKU U MaTeMaTUYeCKOW KyJIbTypOW KakK CpPEJICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISATh NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MareMaTHuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCaTbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanvmvie  nozmasamenvhvie — Oelicmeus, — 0becnevusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O00VUAIOWUXCS (0C8OEHUE



Memoo08  NO3HAHUSL  OKpYXCAlowe20  Mupda,  NpuMeHeHue  J02UYECKUXx,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).
bazoBpiennornueckue1euCTBUS:

e BBISIBJIATH U XAPAKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTHUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHPOBATH
ONpEJeICHUs]  MOHSATUM; YCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(uKanyy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

¢ BOCIIPUHUMATh,  (OPMYIHPOBATH ¥  NPEOOPa30OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIE;

e BBISIBJISITH MaTeMaTUYECKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
NpoTUBOpeUrss B (pakTaxX, JaHHBIX, HAOIIOJMCHUSIX U YTBEPKICHUSX;
npejiaratb ~ KpUTEpUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

e ICJIAaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHMKH, NE€IYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIILHO JI0OKa3aTeIbCTBa MaTeMaTHYECKUX
YTBEPXKJACHUMU (MPSIMbIE U OT MPOTUBHOTO), BHICTPauBATh apryMEHTAIUIO,
OPUBOAUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IBI;

e BBIOMpaTh crnoco0 pemieHus y4deOHOW 3anauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIlIEeHUs, BBIOMpaTh Haubojee NOAXOAAIMNH C Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

bazoBeiencciie1oBaTENbCKUEICHCTBUS:

* ICII0JIB30BATh BOIPOCHI KaK HUCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUYUE, Mpodiaemy,
yCTaHaBJIMBaTb HCKOMOE€ U  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

e IPOBOJIUTh CAMOCTOSITEILHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHUS,
MPOIIECCa, BBISBJICHUIO 3aBUCHUMOCTEH MeEXITy OOBEKTaMH, SIBICHUSIMU,
MPOLIECCAMY;

e CAMOCTOSITEIFHO (POPMYIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHNUIH;

e IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIlecCa, a TaKXKE BbBIJIBUTATh
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGoTa ¢ undopmarnueii:



¢ BBISIBIISATH JCPUITUTHI WH(GOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa HA
BOTIPOC | JUTSI PEIICHUS 3a/1a4H;

e BBIOMpATh WHHOPMAIIMIO U3 UICTOYHUKOB Pa3IMIHBIX THIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO PA3THIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

 CTPYKTYpPHPOBaTh WHGOPMAITHIO, MPEACTABIATh €€ B PasIUYHBIX (QopMmax,
WLTIOCTPUPOBATH TpadUICCKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIu 1o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOG 00YUAIOUWUXCAL.

Ob61enue:

¢ BOCIIPUHUMATHh B (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEISIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY
3peHUs] B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pelieHus 3aj1a4i, KOMMEHTUPOBATH MMOJTYYEHHBIN pe3ybTaT;

eB XOJIe 00CYXICHHS 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
POOJIEMBI, peIacMoM 3a/1a4uM, BEICKAa3bIBaTh UCH, HAIlCJICHHBIC HAa TIOMCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3iMyue U CXOJICTBO MO3MUIIUMN; B
KOPPEKTHOU GopMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,;

o IPEJICTABIIATH PE3YJIbTATHI PEIICHUS 3a/1a4H, SKCIICPUMEHTA, HCCIICI0BAHMUS,
MPOEKTA; CaMOCTOSATEIBLHO BBIOMpATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3aJ1a4 MPe3eHTAIMU 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

e IOHUMATh U UCIIOJH30BATh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHAUBUIYATHHOM
paboTHl TpU pelieHUH YYeOHBIX 3a/ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATeTLHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCS, OOCYXKIATh MpOIEcCC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B TPYNMOBBIX (popmax paboThl (00CYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanus:



COCTaBJIATH IJIaH, aJITOPUTM PELICHHUS 3a/laui, BEIOUPATh CIIOCO0 pelIeHus ¢
y4€TOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOW MH(POPMALIUH.

CaMOKOHTpOJIb:

eBIIQJICTh HAaBBIKAMH  TIO3HABATENbHOM  pediekcnu Kak  OCO3HAHHS
COBEPILIAEMBIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB;
BIaJeTh CHoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIS TMpolecca U
pe3yibpTaTa perieHuss MaTeMaTHIYeCKON 3a1auH;

e IPEABUICTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MIPH PEIICHUH 3aauH,
BHOCHTbh KOPPEKTUBHI B JICITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
TAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEIH;

* OIICHMBATh COOTBETCTBHE pe3yJibTaTa LEIH U YCIOBHUIM, OOBICHATH
NPUYUHBl JOCTHKCHUS WIM HEAOCTH)KCHUS PE3yJIbTaTOB ACSITEIbHOCTH,
HAXOAHTh OMUOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHoro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a»
Ha YpOBHE CpEJIHEro OOIIero 0Opa3oBaHUs JOJDKHO 00ECIEeUMBATH JOCTUKEHUE
CJICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOR:

10 KJIACC

Yucaa v BBIYMCICHUSA

OnepupoBaTh TMOHATUSIMH: PAIMOHATLHOE W JEHCTBUTEIHLHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOB, MPOIICHTHI.

Breimonuate  apudmeTuyeckue  onepauuy ¢ pallMOHAIBHBIMU |
JEeWCTBUTEILHBIMU YUCIIAMU.

BrinonHaTh npuOImkEHHBIE BHIYMCIICHUS, UCTIOJIb3Ys MPaBUIa OKPYTJIEHUS,
JienaTh MPUKUAKY U OIIEHKY Pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTEMEHb C IIEJIBIM TOKa3aTesieM; CTaHJIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCU TEUCTBUTENIbHBIX YHCEIT ISl pEIIeHUS
MPAKTUYECKUX 3aJ1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CHHYC, KOCHHYC M TaHTE€HC MPOU3BOJIBHOTO YTIIA;
WCITOJIH30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPHUIECKUE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA



OnepupoBaTh NOHATHUSMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BoInonHATh peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN M peIlaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoInonHATh MpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAlMOHAIBHBIX
BBIDQKEHU W  pElaTh OCHOBHBIE THIBI  LEJbIX, pAalUOHAIBHBIX U
VppaLMOHATIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJISl PELIEHUSI MAaTEMAaTHYECKUX 3a]a4
W 33]1a4 U3 PA3JIUYHbIX 00J1acTe HAYKH U PEabHOU KU3HH.

MopnenupoBaTh peajibHbIe CHUTyallud Ha $S3bIKe aireOpbl, COCTaBISATh
BBIPDAKECHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 33/1a4yd, MCCIEIOBATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTta anreopsbl.

@OyHkuuu U rpadpuku

OnepupoBath MOHATUAMH: (YHKIMS, CIIOCOOBI 3aaHusi (DYHKIIMH, 00JIaCTh
OTIpEJICICHUs] M MHOKECTBO 3HaueHU (PyHKIuu, Tpaduxk GyHKIUHU, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh MOHATHUSAMU: UYETHOCTh U HEUETHOCTh (YHKIMH, HYJIU
(GyHKUIHH, TPOMEKYTKH 3HAKONIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 15 pelieHUs] ypaBHEHUH.

Crtpouth W uuTaTh TpaduKu JTUHEHHON (PYHKIIMU, KBaApAaTUYHON (DYHKIIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnons3oBaTh rpadukd (QyHKIMH IS UCCIEIOBAaHMUS MPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
YKU3HH; BBIpaXaTh (HOpMYJIaMu 3aBUCUMOCTH MEX]Ty BEJIMUUHAMH.

Hauana MaTeMaTH4ecKOro aHajamnsa

OnepupoBaTh MOHATUSMHU: [OCJIENAOBATEIBLHOCTh, apudmMeTHueckas W
reOMETPUYECKAsI IPOIPECCUHU.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YyOBbIBaoLlas TeoMeTpudecKas
mporpeccusi, CcyMMa 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U MPOTPECCUM I PELLIECHHUS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIEpALlMU HaJlI MHOXKECTBAMH.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
peaybHBIX MPOILIECCOB U SBJICHHWM, MPU PEIICHUH 3a7ady W3 JAPYTUX y4eOHBIX
IPEIMETOB.



OHCpHpOBaTB IIOHATHUAMM OoIpcaciICHuC, TEOpEMA, CJICACTBUC,
JOKa3aTCIbCTBO.

11 KIIACC

Yucia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHUAMH: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKH JEJIMMOCTH LEIBIX YUCEIl, PA3JIOKEHUE YUCIIa HAa MPOCTHIE MHOXUTEIN
JUISL peleHus 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIICHD C PALIMOHAJIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh MOHATUAMU: JOrapudM UKCIa, ACCITUYHBIE U HATypalbHbBIC
Jgorapu@mel.

YpaBHeHUS U HEPABEHCTBA

[IpumensaTh cBOMCTBa CTeHmeHM Ui NIPeoOpa3oBaHUsl  BBIPAXKECHU;
OIIEPUPOBATH MOHATUSAMM: I[IOKA3aTEIbHOE YpPAaBHECHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoInonHAT  mpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX JOrapu@msl;
ONEpPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEILIATh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELICHUS PAKTUYECKUX 3a1a4.

Haxonute pemieHuss npoCTEUIINX CUCTEM U COBOKYIHOCTEH PAlMOHAJIBHBIX
YPaBHEHUM U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEIOBATh MOCTPOCHHBIE MOJIENIM C UCTIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUMH U TPaPuKn

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIUMH, TOYKM OIKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUA Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
ucciaenoBanus GyHKIUHU, 3aJJaHHON TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (QYHKUUN; N300paxaTh UX Ha KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM MJIOCKOCTU TrpadUKu JTUHEHHBIX YpaBHEHUN
Y WCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HKCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YU4EOHBIX JUCIUIUIMH.

Hauana MaTeMaTH4ecKOro aHajam3a



OnepupoBaTh MOHATUAMU: HENPEpbIBHAS (YHKLHMS; MPOU3BOAHAS (PYHKIIUY,
UCTIOJIb30BATh TEOMETPUUECKUN U (PU3NUECKUN CMBICI MPOU3BOJHOMN AJISl PELICHUS
3ajad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIHIA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh IPOU3BOIHYIO IS UCCIIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTh
¥ OKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEAOBAHMS K TIOCTPOCHUIO TPAPHKOB.

Hcnonp30BaTh MPOM3BOAHYIO ISl HAXOXKJIEHUS HAWIYYIIEro pEIICHUs B
MPUKJIATHBIX, B TOM YKCJIE COIMATbHO-DKOHOMHYECKHX, 3a1auax.

OmnepupoBaTh TMOHATHUSIMHU: TIepBOOOpa3Has U  HWHTErpai; MOHUMATH
reOMEeTPUUECKUH U (PU3NUYECKUI CMBICT UHTETpaIa.

HaxonuTe nepBooOpasHble 3J€MEHTapHBIX (YHKIMNA; BBIYUCIATH WHTETPall
o ¢popmyne Herotona—JIelOnuna.

Pemare mpuknagHple 3a7add, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
($U3NYECKOT0 XapaKkTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N KosaunyecTBouacoB DJIeKTPOHHbIE
; (uudpoBbie)
n/ | HamMmeHoBaHHMepa31eJ0B U TEMIIPOIPAMMbI Bcer | Konrpoubnbiepad | IIpakruyeckuepad
o0pa3oBaTte/ibHbIEpec
n 0 OTHI OTHhI
YPChI
MHoecTBa pallMOHAJIBHBIX U JEHCTBUTEIbHBIX 14 1
yucen. ParimonanbHbieypaBHEHHUS M HEPABEHCTBA
Oyukiun U rpaduku. CTeneHs ¢ HelbM 6
M0Ka3aTesieM
Apudmerndeckuii KOpeHb N—0il CTETICHHU. 18 1
HppauroHanbHbleypaBHEHHUS U HEPABEHCTBA
DopMyIBITPUTOHOMETPUU. TPUrOHOMETPUUECKUEY 29 1
paBHEHHUS
[TocnenoBaTeTbHOCTH U TPOTPECCUH
[ToBTOpenue, 06001IeHNE, CHUCTEMATH3AIUA3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0
*KonmponvHulx pabom no npukasy MUHUCmepcmea
oopaszosanusi Openoypeckot oonacmu om 28.08.2023 3
Ne(1-21/1380




11 KIIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
I/ | TeMOpOrpaMmbi Bcero | Kontpoabnsbiepadorsl | IlpakTudecknepadoTsl (mudponere)
o0pa3oBaTe/ibHblepecypChl
CreneHns ¢ paloHaIbHBIM
nokasaresnem. [lokazarenbHas
1 byHKIHSA. 12 1
[TokazaTenbHpIEypaBHEHHUS U
HEpaBEHCTBA
Jlorapudmuueckast pyHKITUS.
2 Jlorapudmuueckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U
3 ux rpaduku. 9 1
TpuronomerpuieckneHepaBEeHCTBA
4 [IpousBoaHas. ) 24 1
[TpumMeHeHnenpon3BOHOM
WuTerpan u eronpuMeHeHus 9
CucreMblypaBHEHHM 12 1
HarypanbHble u iensieuucia 6
3 [ToBTOpenue, 060061IeHNE, 18 5
cucTeMaTH3aluA3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBOouacoB
Haramzy | DuekTpoHHblennppoBbLIEOOPA30OBATEIbH
n | Temaypoka Be | Konrpoabnsl | IlpakTuuyecku
YeHus blepecypchl
/ ero | epaboTbl epaboThbI
n
MHOXeCTBO, OIepauy Hajl .
MHOKECTBAMIL I[I;Ial“ AMMLL 1 https://resh.edu.ru/subject/lesson/611/https://res
y ' P h.edu.ru/subject/lesson/612/
Oitnepa—Benna
PanuonansHBIC YKCIA.
OOBIKHOBEHHBIC U JICCATUIHBIC )
https://resh.edu.ru/subject/lesson/7234/conspec
OO, TIPOLICHTHI, 1 11248860/
OCCKOHEUYHBIC MTEPUOTUICCKUE
npodu
ApudmeTrnueckue onepanuu c
panMiOHAIBHBIMU YUCIIAMMU, 1 https://resh.edu.ru/subject/lesson/4730/start/14
npeoOpa3oBaHus YHCIOBBIX 9073/
BBIPAKECHUI
[Tpumenenue apobeit u
MPOLICHTOB JIJIS PEIICHHS ]
p P https://resh.edu.ru/subject/lesson/4730/start/14
MPUKJIAHBIX 33]1a4 U3 1 9073/
Pa3IMYHBIX OTpACIIEd 3HAHUU U
peanbHOU KU3HU
[Tpumenenue apobeit u
MIPOLEHTOB ISl PELIEHUS 1 http://fipi.ru/
MPUKJIAIHBIX 33]1a4 U3



https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/611/
https://resh.edu.ru/subject/lesson/612/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/7234/conspect/248860/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/
http://fipi.ru/

Pa3JIMYHBIX OTpaciieil 3HAaHUHU U
peaIbHOM KU3HU

JlelicTBUTENIbHBIEC YHCIIA.
PanuonansHbie 1
MPPALMOHAIIbHBIE YHCIIA.
ApudmeTnueckue onepanuu C
JIEHCTBUTEIIbHBIMU YU CIIAMU

http://mathege.ru/or/ege/Main

*Bxoonas ouaznocmuka

[Tpubnm>x€HHBIC BEIYUCIICHUS,
MpaBUJIA OKPYTJIEHUA,
MPUKHUIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUH

Toxnecrsa u
TOKJIECTBEHHBIEIIPEOOPa30BaHU
s

http://fipi.ru/

10

YpaBHEHHE, KOPEHbYPABHEHUS

11

HepaseHctBoO,
pELICHUEHEPABEHCTBA

12

MeTtonuHTEPBAIOB

http://festival.1september.ru/

13

Pemenue nensix u qpo6HO-
paIMOHATLHBIX YPABHCHHUH H
HEPABCHCTB

http://fipi.ru/

14

KonTponbhas pabota no teme
"MHoO)k€ecTBa pallMOHAIBHBIX U
JIEHCTBUTEILHBIX YHCETT.
PannonansHbICypaBHEHUS U
HEpaBEHCTB"

http://mathege.ru/or/ege/Main

15

DyHKIHSA, CTTOCOOBI 3aIaHuUs



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://festival.1september.ru/
http://fipi.ru/
http://mathege.ru/or/ege/Main

dbyakuun. B3anmao obpaTHbie
byHKIUHA

16

I'paduk pynkuuu. O6macth
OTIpe/IeNIeHUs] U MHOXKECTBO
3HAYCHHUH (PYHKIUH.
Hymudynkiun.
[TpoMeKyTKH3HAKOTIOCTOSTHCTB
a

http://festival.1september.ru/

17

YérHble ¥ HEUETHBICPYHKITHH

http://mathege.ru/or/ege/Main

18

CreneHs C 1eNbIM
nokazareneMm. CtangapTHas
dbopma 3anucu
JICHCTBUTEIILHOTO YK CIIa

http://fipi.ru/

19

Hcronp30BaHKe IIOAXOISIICH
dbopmbI 3amucu
JIEMCTBUTEIIFHEIX YUCEIT JIJIs
pELIeHUs] TPAKTUYECKUX 3a]1a4
Y TIPE/ICTABIICHUS TAHHBIX

http://www.festival.1september.ru/

20

CrenenHast QyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazarejieM. E€cBoiicTBa u

rpaduk

21

ApupMeTnuecKUMKOpEHbHATYP
aJIbHOMCTETICHU

http://mathege.ru/or/ege/Main

22

ApudpmMeTnIecKUMKOpEHbHATYP
aIbHOMCTENIEHU

23

CgoiicTBa apu(MeTHIECKOro
KOPHSI HATypaJbHOU CTEIeHH



http://festival.1september.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/
http://www.festival.1september.ru/
http://mathege.ru/or/ege/Main

CBoiicTBa apu(PMETHIECKOTO

24 . http://mathege.ru/or/ege/Main
KOPHS1 HaTypaJbHOMN CTENEHU
25 CaotlicTBa apupMETHIECKOTO
KOPHSI HAaTypaJIbHOM CTENEHU
26 HeiicTBus ¢ apudMeTHIecKuMu
KOpPHSIMU N—OM CTENIEHU
HevicTBus ¢ apupmMeTUUIeCKUMHU -
27 Ij ¢ http://fipi.ru/
KOPHSIMU N—OM CTENEHU
28 *Monumopunzoean paboma 3a
| nonyzooue
HelicTBus ¢ apupmMeTuuIeCKUMHU -
29 Ii) b http://fipi.ru/
KOPHSIMU N—OW CTENEHU
30 JleiicTBus ¢ apupMETHICCKUMH
KOpPHSIMU N—OM CTENIEHU
31 Pemenne nppanmoHaIbHBIX
YpaBHEHUI U HEPABEHCTB
Pelenne nppanroHaabHbIX )
32 N http://festival.1september.ru/
YpaBHEHUI U HEPABEHCTB
33 Pelenne nppanroHaabHbIX
YpaBHEHUI U HEPABEHCTB
Pemenue nppannoHanbHbIX .
34 vp P http://mathege.ru/or/ege/Main
ypaBHEHU U HEPABEHCTB
35 Pemenne nppanroHaabHbIX
YpaBHEHUI U HEPABEHCTB
36 CgoiicTBa u rpaduk KOpHs N-0if
CTETNeHU
37 | CsaoiicTBa 1 rpaduK KOpHS N-Oi http://fipi.ru/



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://fipi.ru/
http://festival.1september.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/

CTCIICHHU

38

Konrponbnas padora mo reme
"ApupmeTrueckuii KOpeHb N—
O CTEIICHMU.
HppaunoHanbHbleypaBHEHUS U
HepaBeHCTBA"

39

CuHyc, KOCUHYC U TaHT'€HC
YKCJIOBOTO apryMeHTa

40

CuHyc, KOCUHYC U TaHT'€HC
YHCIJIOBOTO apryMeHTa

41

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOIO
aprymeHra

42

ApKCHHYC, apKKOCHHYC U
ApKTaHT'€HC YUCIIOBOTO
aprymeHra

http://festival.1lseptember.ru/

43

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUH
YHCIIOBOTO apryMeHTa

44

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCIIOBOTO apryMeHTa

45

OCHOBHBIETPUTOHOMETPUIECKU
edopMyIIbI

46

OCHOBHBIETPUTOHOMETPUIECKU
epopMyIIbI

http://fipi.ru/



http://festival.1september.ru/
http://fipi.ru/

OCHOBHBIETPUTOHOMETPUUECKU

47
edopmyITbl
OCHOBHBIETPUTOHOMETPUYECKH .
48 P P http://mathege.ru/or/ege/Main
edopMyIIbI
49 [TpeoOpa3oBaHUETPUTOHOMETPHU
YECKUXBBIPAKECHUN
[TpeobpazoBaHUETPUTOHOMETPU -
50 peobp TP P http://fipi.ru/
YECKUXBBIPAKECHUI
51 [TpeoOpazoBaHUETPUTOHOMETPHU
YEeCKUXBBIPAKEHU
[TpeobpazoBaHUETPUTOHOMETPHU .
52 beoop TP P http://fipi.ru/
YECKUXBBIPAKEHU
53 [IpeoOpazoBaHHETPUTOHOMETPH
YECKUXBBIPAKECHUN
54 PemenneTpuroHoMeTpUIECKUX
ypaBHEHU U
PemienueTpuroHoMeTpuueCcKux -
55 p P http:/fipi.ru/
ypaBHEHUU
56 PemienneTpuroHoMeTpuueCcKux
yYpaBHEHUHU
57 PemenneTpuroHOMeTpUIECKUX
ypaBHEHU U
PemreHneTpuroHOMeTpUYECKUX -
58 p P http://fipi.ru/
ypaBHEHHHA
59 PentenneTpuroHoMeTpuYeCcKux
ypaBHEHUU
60 | KoutponbHas pabora o Teme



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://fipi.ru/
http://fipi.ru/
http://fipi.ru/

"®opMyIIbl TPUTOHOMETPHUH.
TpuronomeTrpruyeckueypaBHEHU

|

61

*KontposbHas padora 3a rojg

62

ITocenoBaTeNbHOCTH, CIIOCOOEI
3aJaHus OCJIEI0BATEIbHOCTEH.
MonoToHHBIE
MIOCICA0BATEILHOCTH
ApudmeTrrdeckas u
reOMETPHYECKask IIPOrPECCHH.
Vcnonp30BaHue IPOrPECCHH
JUTSI PEIICHUS PealibHbIX 3a1a4
NPUKIIAJIHOTO XapakTepa

http://fipi.ru/

63

beckoHeuHO yObIBaromast
reoMeTpUYecKast IPOTrPEeCCHs.
CymMa GecKOHEUHO
yObIBaIOLIEH reoMeTprUIecKon
IPOTPECCUH

http://mathege.ru/or/ege/Main

64

CDOpMy.]'IaCJ'IO)KHbIXHPOI_[eHTOB

65

CDOpMy.]'IaCJ'IO)KHbIXHPOI_[eHTOB

http://fipi.ru/

66

O06006111EH1E, CUCTEMATU3ALIHUS
3HaHUM 3a Kypc anreOpsl U
HaYaJl MaTeMaTHYECKOTO
a"anm3a 10 xiracca

67

HToroBaskoHTposIbHasgpaboTa

68

O0001IeHNEe, CHCTEMAaTA3 AU
3HAHUH 3a Kypc aJreOpbl U
Ha4yaj MaTeMaTH4YeCKOro



http://fipi.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/

agann3a 10 kimacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

4 +3%




11 KJIACC

Ne KosmuecTBo4acos
Harauzyu | DuekTpoHHblennppoBbIeOOpa3oBaT
Temaypoxa Bce | KonTposbHbie IpakTHyeckue
n/ eHUA eJIbHbIepecypChl
u ro padoThI padoThI
1 Crenens ¢ 1
parroHaIbHBIMIIOKA3aTEIeM
2 CBolicTBacTeNeH! 1 http://fipi.ru/
[IpeoOpazoBanue BbIpaKEHUH,
3 COJIEpKaIIMX parioOHAIbHBIC 1
CTETICHH
[IpeoOpazoBanue BbIpaKEHUH,
4 COJIEpKaIIMX parioOHAIbHBIC 1 http://mathege.ru/or/ege/Main
CTETICHH
[IpeoOpazoBanue BhIpaKEHUH,
5 COJIEpXKaIINX pariOHATbHBIC 1 http://fipi.ru/
CTETICHH
6 IToxa3aTenbHbIEYpaBHEHHUS U 1
HEPABCHCTBA
[TokazaTenbHBICypaBHEHUS U .
7 P 1 http://mathege.ru/or/ege/Main
HEPABCHCTBA
3 [TokazaTenbHBICypaBHEHUS U 1
HEPaBEHCTBA
[TokazaTenbHBICypaBHEHUS U -
9 P 1 http://fipi.ru/
HEPaBEHCTBA
10 IToka3aTenbHbIEYpaBHEHHUS U 1



http://fipi.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/

HEPaBCHCTBA

[TokazarenpHast QyHKIHS, €

11 .
CBOICTBa U Tpaduk
KoHTponbHas pabota 1o Teme
"CreneHs ¢ pallMOHAIbLHBIM
12 nokazaresieM. Iloka3zarenpHas http://mathege.ru/or/ege/Main
¢ynkuus. [TokazaTensHbie
YpaBHEHHUS U HEpaBeHCTBA"
13 Jlorapudmuncna http://fipi.ru/
14 JlecaTU4YHBIE U
HaATypaJlbHbIEIOTapU (MBI
IIpeoOpa3oBaHKneBBIPAKEHNH, .
15 peobp P http://mathege.ru/or/ege/Main
CoJIepXKaIIuXJI0TapruOMbI
16 [TpeoOpa3oBaHuEBbIpaXKEHUH,
COJePIKALTUXIOTaAPHUPMBI
17 [IpeoOpazoBaHUEBBIPAKEHUH,
coJIepKaIXJIoTapumbl
IIpeoOpa3oBaHKueBBIPAKEHNH, .
18 peobp P http://mathege.ru/or/ege/Main
coJIepKaIuxXJIorapudmbl
19 JlorapudmuueckueypaBHEeHUs
Y HEpPaBEHCTBA
JlorapunpmMudeckneypaBHEHUS .
20 pHd P http://mathege.ru/or/ege/Main
Y HEpaBEHCTBA
21 JlorapudmuueckreypaBHEeHUS
Y HEPaBEHCTBA
JlorapunpmMudueckneypaBHEHNS ..
22 puc P http:/fipi.ru/

Y HEpaBEHCTBA



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://mathege.ru/or/ege/Main
http://mathege.ru/or/ege/Main
http://mathege.ru/or/ege/Main
http://fipi.ru/

23

Jlorapudpmuueckas GhyHKIHS,
e€ cBoiicTBa U rpaduk

24

Jlorapudmuueckas GpyHKIus,
e€ cBoiicTBa U rpaduk

http://mathege.ru/or/ege/Main

25

Tpuronomerpuueckue
¢$yHKIMH, UX CBOIICTBA U
rpaduku

26

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

27

Tpuronomerpuyeckue
(GYHKIMH, UX CBOWCTBA U
rpaduku

http://fipi.ru/

28

Tpuronomerpuyeckue
(byHKLUY, UX CBOICTBA U
rpaduku

29

[TpuMepBITPUrOHOMETPHUECK
UXHEPABEHCTB

http://mathege.ru/or/eqge/Main

30

[IpuMepBITPUTOHOMETPUYECK
UXHEPABEHCTB

31

[IpuMepBITPUTOHOMETPUYECK
UXHEPABEHCTB

http:/fipi.ru/

32

[IpuMepBITPUTOHOMETPUYECK
UXHEPABEHCTB

33

KonrtponbHas padora no reme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue
yYpaBHEHHS U



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/

HepaBeHCTBA. T pUroHOMETpUY
eckue QyHKIUU U UX
rpaduxu. Tpuronomerpuuecku
€ HepaBeHCTBA"

34 HenpepsiBHBIC) yHKITHT http://mathege.ru/or/ege/Main
35 Metox UHTEPBATIOB AJIst
pelLIeHUs HEPaBEHCTB
36 Meron uHTEPBAJIOB JUIS
pelIeHusl HepaBEeHCTB
37 [TpousBogHasHyHKIIUN http://fipi.ru/
38 [TpousBonHasihyHKINN
I'eomerpuyecknii n
39 (UBHYECKUIT CMBICIT
IIPOU3BOJHOU
I'eomerpuyecknii n
40 ¢buznyecKuil CMbICI http://mathege.ru/or/ege/Main
IIPOU3BOJHOMN
41 [Tpon3BoIHBIEIIEMEHTAPHBIX
byHKIMMA
42 [Tpon3BoIHBIEIIEMEHTAPHBIX
byHKIMI
IIpou3BogHas CyMMBI,
43 MPOU3BEICHUS, YACTHOTO http://fipi.ru/
byHKIII
IIpou3BogHas CyMMBI,
44 IIPOU3BEJICHUS, YACTHOTO

byHKIII



http://mathege.ru/or/ege/Main
http://fipi.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/

45

[IpousBoHast CyMMBI,
MIPOU3BEICHUS, YaCTHOTO

byHKIMHA

http://fipi.ru/

46

IIpuMeHeHne Mpou3BOJHON K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

47

IIpuMeHeHne Mpou3BOJHON K
UCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

48

IIpuMeHeHne Npou3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

http://mathege.ru/or/ege/Main

49

IIpuMeHeHne Mpou3BOIHON K
WCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI

http:/fipi.ru/

50

Haxoxxnenune HanOoIbIIEr0 1
HaMMEHBIIETO 3HAUYECHUS
(GyHKIIMHM Ha OTpe3Ke

o1

Haxoxnenne HanOoJbIIero u
HAaUMCHBIICTO 3HAUYCHUA
(GyHKIIMHM Ha OTpe3Ke

http://mathege.ru/or/ege/Main

52

Haxoxnenne HanOoJbIIero u
HAauMEHBIIIETO 3HAUYEHUS
(GyHKIIMY Ha OTpe3Ke

53

Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUs
(GyHKLIUHU Ha OTpe3Ke

54

HaxoxneHnue HanOOJIBIICTO U

http:/fipi.ru/



http://fipi.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/

HAUMEHBIIIETO 3HAUCHUS
GyHKIIMM Ha OTpe3Ke

55

Haxoxnenue HanbonbLIero u
HAUMEHBILIEr0 3HAYCHUS
(GYHKITMH Ha OTPE3Ke

56

IIpuMeHeHne mpou3BOIHOU
JUISL HAXOKIEHUSI HAUITYYIIETO
peLIeHHs B TPUKIIAIHBIX
3ajiayax, AJs OnpeaeIeHUs
CKOpOCTH Ipoliecca,
3aJJaHHOTO (popMyJIOoN MK
rpagukoM

http://mathege.ru/or/ege/Main

57

KonTponbhas pabota no Teme
"[IponzBOHAS.
[Ipumenenuenpou3BoIHOM"

58

[TepBooOpa3zHas.
TabnuuanepBooOpa3HbIX

59

[TepBooOpa3zHas.
TabnunanepBooOpa3HbIX

60

WHTerpai, reOMeTpu4eCKUil U
¢buznyecKuil CMbICI
WHTErpaja

61

WHTerpail, reOMETpUYECKUN U
buznyecKuit CMbICI
WHTErpaja

http://mathege.ru/or/eqge/Main

62

WHTerpail, reOMETpUYECKUN U
(bu3nUecKkuit cMbICT
WHTErpaja



http://mathege.ru/or/ege/Main
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63

Brrancnenue HHTErpaia 1o

dbopmyie
Herorona—JleliOuuia

64

Brrunciienue unrerpana mno

dbopmyie
Herorona—JleiiOuuia

http://fipi.ru/

65

Brrunciienue unrerpana mno

dbopmyie
Herorona—JleliOuuma

66

Brrunciienue narerpana no

dbopmyie
Herorona—Jleiibauna

67

CucreMblUTMHENHBIXypaBHEHU

v

u

68

CHcTeMBIIHH eﬁHbIXypaBHeHPI

v

u

http://mathege.ru/or/eqge/Main

69

Pemenue nmpukiagHelx 3a1a4
C TIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

http:/fipi.ru/

70

Pemenue npukiagHelx 3a1a4
C TIOMOIIBIO CUCTEMBI
JIMHEUHBIX YPaBHEHUN

71

CucreMbl ¥ COBOKYITHOCTH
LIENIbIX, PALIUOHAJIbHBIX,
UPPALMOHAIIBHBIX,
[I0Ka3aTeNbHbIX,
JOrapupMHUUECKUX ypaBHEHUIN
Y HEPaBEHCTB

http:/fipi.ru/



http://fipi.ru/
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http://fipi.ru/
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72

CHUCTEMBI U COBOKYITHOCTH
EJTbIX, PAIIMOHATBHBIX,
UpPPAIMOHATIHBIX,
MOKa3aTeIbHbIX,
norapu(pMHUECKUX YpaBHEHHMA
Y HEPaBEHCTB

73

CHUCTEeMBI U COBOKYITHOCTH
EJTbIX, PAIIMOHATBHBIX,
UPPAMOHATILHBIX,
MOKAa3aTeIbHBIX,
norapu(pMHUECKUX YpaBHEHHMA
Y HEPaBCHCTB

http://mathege.ru/or/ege/Main

74

CucreMbl ¥ COBOKYITHOCTH
LEJIbIX, PALlUOHAJIbHBIX,
UPPaLMOHATIbHBIX,
[I0KAa3aTeIbHbIX,
JorapupMHUUECKUX ypaBHEHUH
Y HEPAaBEHCTB

75

Hcnonp3oBanue rpaukoB
GYHKIMNA 7151 pelIeHus
YPaBHEHUH U CUCTEM

76

Hcnonp3oBanue rpaukoB
GYHKUIUNA 7151 pelIeHus
YpaBHEHUHN U CUCTEM

77

IIpumeHeHne ypaBHEHUH,
CHUCTEM U HEPABEHCTB K
PELICHUI0 MaTEMaTHYECKUX
3a[a4 U 3aJa4 U3 pa3IM4HbIX
o0JacTeil HayKH U peabHOM



http://mathege.ru/or/ege/Main

KHU3HHU

Konrtponbnas padora mo reme
"NHTerpai u ero

78 http://mathege.ru/or/ege/Main
MIPUMCHCHHUS.
CucremblypaBHEHUI"
HarypannHble u 11esple yncia .
79 P HEIHIE http:/fipi.ru/
B 33J]a4ax M3 PeaJbHOU KU3HU
80 Harypasbnsle u niensie yucna
B 3aJ]a4ax U3 peajJbHON KU3HU
HarypansHble U 1ieible yucia .
81 P N http://mathege.ru/or/ege/Main
B 33Jla4ax U3 PeaJbHOU KHU3HU
82 [Tpu3HAKKICTUMOCTHIICIBIX Y
ncel
83 [Tpu3HAKHICITUMOCTHIICIBIX Y
nceln
[Ipu3HAKUAETNMOCTHIIEBIX Y ..
g4 | P A t http://fipi.ru/
ncen
[ToBTOpenue, 06001IIEHNE,
85 CHCTEMAaTH3aLMs 3HAHUI.
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,
86 CHCTEeMaTH3alus 3HaHUH.
YpaBHeHus
[ToBTOpenue, 06001IIeHNE,
87 CHCTEMAaTH3aIus 3HaHUH.
YpaBHeHus
88 [ToBTOpenwue, 06001IeHNE, http://mathege.ru/or/ege/Main
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CUCTEeMaTH3alMsl 3HAaHUH.
VYpaBHeHus

89

[ToBTOpenwue, 0600mIeHNE,
cUCTEeMAaTH3aIs 3HaHUM.
VYpaBHeHus

http:/fipi.ru/

90

[ToBTOpenwue, 0600mIeHNE,
CUCTEeMAaTH3aIs 3HaHUM.
YpaBHeHus

91

[ToBTOpenwue, 0600mEeHNE,
CUCTEeMAaTH3aIHs 3HAHWMH.
HepasencrBa

92

[ToBTOpenwue, 0600mEeHNE,
CUCTEeMAaTH3aIHs 3HaHWMH.
HepasencrBa

http://fipi.ru/

93

[ToBTOpEHME, 0000IICHUE,
CHCTEeMAaTH3aIus 3HAaHUMN.
HepasencrBa

94

[ToBTOpenue, 06001IIEHNE,
CHUCTEMaTH3allMs 3HAHWA.
HepasencrBa

95

[ToBTOpenue, 06001IIEHNE,
CHUCTEMaTH3aIMs 3HAHWIA.
Cucrembl ypaBHEHUI

http://mathege.ru/or/eqge/Main

96

[ToBTOpenue, 06001IIeHNE,
CcHUCTEMaTH3alMsl 3HAHWA.
CucTembl ypaBHEHHI

http:/fipi.ru/

97

[ToBTOpenwue, 06001IEHNE,
cHUCTEMaTH3alMsl 3HAHWIA.



http://fipi.ru/
http://fipi.ru/
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DyHKIUU

[ToBTOpenwue, 0600mIeHNE,

98 CHCTEMATHU3aLMs 3HAHUIA. 1 http://mathege.ru/or/ege/Main
DyHKIMHU

99 HToroBasikoHTpoJIbHAsApaboTa 1

10 .

0 HroroBaskoHTpoIpHasspadboTa 1 http://mathege.ru/or/ege/Main
O00011eHNEe, CUCTEMAaTA3 AL

10 3HAaHUU 3a Kypc anredpsl U 1

1 HayaJ MaTeMaTHYECKOTO
a"aimmsa 10-11 kmaccos
O00011eHNEe, CUCTEMAaTA3 AL

10 3HAaHUU 3a Kypc anredpsl U 1 htto://fioi.ru/

2 HayajJ MaTEMaTHYECKOTO
a"aimmsa 10-11 kimaccos

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.Anre6pa u Hayana MmaTeMarndeckoro ananuza. 10 kimacc. Yacte 1.: yueOHHK
/A.I' ' Mopakosuu, I1.B. Cemenor —3¢ uzza. -M.: MHEMO3NHA

2. Anre0pa u Hayana MmaTeMarudeckoro ananuza. 10 kimacc. Yacts 2.: 3a1auHuK
/A.I"''Mopakosuy, [1.B. CemenoB —3-¢ n3n.-M.:MHEMO3HNHA.

3. AnreOpa u Hadana MmaTemaTudyeckoro aHanusa. 11 kmacc. Hacte 1.: yueOHMK
/A.I' ' Mopakosuu, I1.B. Cemenor —3e uzza. -M.: MHEMO3HWHA

4.Anrebpa 1 Hauaja MaTeMaTH4deckoro aHanu3a. 11 kmacc. Yactp 2.: 3aJa4HUK

/A.I ' Mopakosuu, I1.B. Cemenor —3-e n3a.-M.: MHEMO3HNHA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. ®enepanbHbIil HEHTP MH(DOPMALTMOHHO — 00Pa30BaATEIbHBIX PECYPCOB
(DLIUOP):http://fcior.edu.ru

2. Enunas komiekuus udpoBbix oOpazoBaTebHbIX pecypcoB (EK):
http://school-collection.edu.ru

3. dectuBanp neparorunyeckux uaen "OTkpeiThiid ypok': festival.lseptember.ru



4. Pecypcel mopTasia jjist 00IIero
obpazosanushttp://www.edu.ru/db/portal/sites/school-page.htm

5. 51 uay Ha ypok MaTeMaTUKH (METOIMUECKHE Pa3pabOTKH ):
www.festival.1september.ru

6. ®enepalbHbIN HHCTUTYT NieAarorndeckux n3mepenui: http://fipi.ru/

7. Ounaitn-tectel EI'D nmo matemaruke: http://ege.yandex.ru/mathematics/

8. OTKpBITHIN OaHK 3aaHuid Mo MateMatuke EI'D: http://mathege.ru/or/ege/Mai






