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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 Y4YETOM 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.

HEJU U3YUYEHUSA 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 ydYalluecs OBJIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (opMyIupyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 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
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTaplield IIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
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 MHPOBO33pPEHHS, TaKk W dYepe3 crnenuduky ydeOHON AesaTenbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MPOJOJIKUTEIBHON
KOHIIEHTPAI[MM BHUMAaHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3YIIbTAT.

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

CtpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIBHO-METOIUYECKUE JUHUU: «YUuciaa M BBIYUCICHUSD,
«Dynkuuu  u - rpadukuy, «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4YeCKoro aHamusa», «MHoxkecTBa U JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSDKEHHHM JBYX JIET
oOyueHusl B CTapiIeil IIKoJie, €CTECTBEHHO JOMOJHSS IpYT ApPyra M MOCTENEHHO
HAChIIIAsCh HOBBIMH TE€MaMM M  pasaeiaMu. JlaHHBII Kypc  SBISIETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coiepaHhUe HECKOJbKUX
MaTEMaTUYECKUX JUCIUIUIMH: aire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopusit MHOKecTB U Jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcsa U
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYyI0 MOJEIb PEAIbHON
CUTyallud, NpPHUMEHATHb 3HAHUS, MOJIyYeHHble B Kypce «Anredpa M Hayana
MaTEMaTUYECKOr0 aHaJIU3a», JIsl PEHIEHUsI CAaMOCTOSTENBHO CHOPMYITHUPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNbTAT.

CopnepxxarenpHo-MeTOAMYECKasl JIMHUAA «HUucna M BBIYMCIICHMS» 3aBEpPIIACT
(dbopMHpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJie. B crapiield mikose ocob0oe BHUMAHHE YACHSIETCS
(OpMHPOBAaHUIO TPOYHBIX BBIYMCIHUTENbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCHU JIEUCTBUTENBHOIO YHCIIA, YMEHHUE
pPaMOHAIBHO BBINOJHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YKCJIaMH, 3alUCaHHBIMU B CTaHIapTHOU (dopme,
MCIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BHIPAKECHUI.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha NPOTSIKEHWH BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM pasliele MpOorpaMMbl
IPEeyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. OOydaromuecs OBIIAJEBAIOT
pa3IMYHBIMM METOJIaMHM PEIIEHHUS LENbIX, PalMOHAJIBHBIX, HPPAIMOHAIIBHBIX,
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
HaxXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBINIOJIHATh Pacy€Thl Mo ¢GopmyrnaMm, MNpeoOpa3oBaHUsl UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,



coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBbIKA JIE€TyKTUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEW B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAJIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
A3bIKa HAYKH.

CopepxxarenpHo-MeToMYeckass JHHUS «DyHKIIUHM U TpaduKm» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUSAMH Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aET
IIOCJIEIOBATEIBHOCTD U3Y4YECHUS MaTepHaIa. N3yuyenune CTEIIEHHO,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUH ISl pelIeHus 3aad U3 APYruX 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
pPa3IMYHBIMU BEJIMYMHAMHU, MCCIEAOBATh MOJY4YEHHbIE (PYHKIMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOM, Tpaduueckoid M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaT€eMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCSI BO3MOXHOCTh UCCIIE0OBATh 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
BO3MOYKHOCTH IIOCTPOEHUS MAaTEMAaTHYECKUX MOJENIEH pealbHbIX CHTyaluH,
HAXOXKJIEHUS HAWIy4dlIero PEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEATUBHOTO
MBIILICHUS, (QOPMUPOBAHUIO YMEHHMHM 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-MeTOANYECKass TUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIIEHA  AJIEMEHTaM  TEOpUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaT€MaTWKH U IPEAararoT



HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIONMN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUM, OHU CBSI3BIBAIOT Pa3Hble MATEMATHUUYECKHE NUCLUIUIMHBI B €IUHOE
uenoe. [loatoMy BaXKHO AaTh BO3MOYKHOCTH IIKOJIBHUKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa um Havalla MaTeMaTHYECKOTO0 aHaJIU3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBbl ~MaTEMAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
chOpMHPOBATH HABBIKK TTOCTPOCHUS MOJICIICH peaTbHbIX CUTYAIlUi, UCCIICTOBAHMS
ATHX MOJEJIed C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
MHTEPIIPETAlUK TTOTYYEHHBIX pe3yJbTaToB. Takue 3aJjaHusl BIUIETEHBI B KaXKIbIA
U3 pa3JeJaoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIMPOKO MCIOJIb3YETCS
JUISL pelleHusl MPUKIaaHbIX 3aaa4. [Ipyu pemeHnn peanbHbIX MPAKTHUYECKUX 33/1a4
y4yaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HMCIOJIb30BAaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATh
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 y4yeOHOM muiaHe Ha H3ydYeHHE Kypca ajreOpbl MU Hayajl MaTEeMaTH4YeCKOIo
aHanau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kinacce u 3 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba rona ooydenust — 170 yacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEYHBIE  MepHoauYeckre ApoOu.  ApupMeTHUeCKHe  Olepamuu  C
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
Ipo0elt U MPOUEHTOB JUIsl PEIIeHUs] MPUKIAAHBIX 3a/lay U3 Pa3jIuyHbIX OTpacliien
3HAaHUU U PEaJIbHOM KU3HH.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JEWCTBUTENbHBIMU yuciamu. [lpuOmmxeénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszateneM. CranmaptHas (Qopma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3aJad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHUEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue 1iensix v 1poOHO-PAIIMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUM W HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a]ad
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4ecKOro aHajau3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CymMma 0€CKOHEYHO yOBIBAIOIICH T€OMETPUUYECKOM
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskxecTBa U JIOTHKA

MHOX€eCTBO, olepaluyd HajJ MHOXXecTBamu. Jlmarpammbl Jiliepa—BeHHa.
[IpyuMeHEeHNE TEOPETUKO-MHOKECTBEHHOTO arapara il ONUCAHUS PEajbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie u niensie yncina. [Ipu3Haku 1eI1MMoCcTy LEIbIX YHCEIL.

Crenensp ¢ pauMoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aresbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U1 HEPABEHCTBA.

CucTteMbl TMHEHHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyukius.  I[lepuonuueckne  QyHkuuu. [IpomMexyTKM  MOHOTOHHOCTH
¢byHkun. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKIIMU Ha IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUH, UX CBOMCTBA U IPaPUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpapukoB (yHKUMH [ HCCIEIOBaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOMU.

[TpousBogubie  siemeHTapHBIX  GyHKIU.  DopMmynbl  HaXOXKACHUA
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUI.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyeckuid M (uU3MYeCKUid cmbIcia. Bbeluucienue
uHTerpana no gopmyne Hetorona—JleitOuuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIUK 00YUAIOIIErocsl Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C UX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHU, pacCyXJIEeHU;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acCleKTaM pa3iIMyHbIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANIBHON  JMEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OO0pa3oBaHUI0 U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MMOHHMAaHHEM BJIMSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM JJIs pelieHus 3ajaad B
00JaCTH  OKpY’)KAroIel Cpeanl, IUTAaHUPOBAHMS IIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBHM VTSI OKPYKAIOMIEH CPEIbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITCIBHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATebHOCTh
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIAMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvnuvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrienornuecknue1eiCTBUA .

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ TOHSATUHN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAIIN3A,



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM  JUIA  BBIIBICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOTO), BHICTPAWBATh apryMEHTALIHIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIoco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELIeHMs, BBIOMpaTh HauOosiee MNOAXOASIUMNA € YYETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

B330BI)IGI/ICCHGHOB&TGHBCKHGHGﬁCTBHHI

UCITIOJIB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHMS,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI TIO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGoTa ¢ undopmarnueii:

BBISIBJIATD JIePUIMTHI UHPOpPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

BbIOMpaTh ~ MHGOpPMALMIO U3  MCTOYHMKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPHUPOBaTh HUHPOPMALIKIO, MPEACTABIATh €€ B pa3IMUHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEXKHOCTh uH(pOopMaLIH o CaMOCTOSITETILHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUAIOUWUXCSL.
OoOmenue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIEJICHHBIE HA MIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh W MCIHOJB30BATh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJTh
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThl, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UJIE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOUIMN MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranu3zanus:

COCTABJIATH IJIaH, aJITOPUTM PCUICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus €

Y4ETOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMH TIO3HABaTENIbHOM peduieKCHH KaK OCO3HaHUSA
COBEpIIAEMBIX JICHCTBUIA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOMPOBEPKH, CAMOKOHTPOJIA Tpolecca u
pe3yabpTaTa pelieHusl MaTeMaTHUYeCKON 3a1auH;



e TMpPEABUAETH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIEITEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUSI WIM HEJIOCTHXKECHUS PE3yJIbTaTOB ACATEILHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAIM3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHUKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BellonHAT,  apupMETHYECKUE  ONepalud € paldOHAIBHBIMH U
JNEHCTBUTEIBHBIMU YHCIIAMH.

BoimonHsaTe npuOAMKEHHBIE BBIYMCIIEHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTENEM; CTaHIapTHAs
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLCHUS
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCITIOJI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHANIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BreimonusaTe npeoOpa3oBaHus LEIbIX, PAlMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W  pellaTb OCHOBHBIE THUIBI  LENBbIX, PAlMOHAJIBHBIX U
VppalMOHAIbHbBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELIEHUSI MATEMAaTUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKECHMSI, YPAaBHEHMS, HEPABEHCTBA IO YCIOBHIO 3a/Jadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHSAMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (GYyHKIUH, 00JIaCTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OnepupoBaTh TOHATUAMU: HYETHOCTh U HEYETHOCTh (YHKIUHU, HYIU
(GYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBate rpaduku GyHKUIUN A peICHUS] YpaBHEHHI.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (QPYHKLIMU, KBAAPATUYHOM (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QYHKIUH Ui UCCIEIOBAaHMS MPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTh GOpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
T€OMETPUYECKAsI IPOTPECCUMU.

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBarollasgs I'E€OMETPUUYECKas
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATEILHOCTEN U MPOTPECCUi AJI pelleHus
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBI — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHUH 3aJady U3 JAPYTUX y4eOHBIX
MPEIMETOB.

OnepupoBatb  MOHATUSAMH: ONpeleNeHne,  Teopema,  CIEICTBHUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucjaa 1 BLIYUCJIEHUA

OnepupoBaTh NOHATUSIMH: HATYypaJIbHOE, LEJIOE YHMCIO; HCIOJb30BaTh
MPU3HAKN JIEIMMOCTH LIEJIbIX YHUCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIN
JUTS pEIICHUS 3a]1a4.

OnepupoBaTh MOHATHUEM: CTETNICHD C PAIMOHAJIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUIAMU: Jorapudm uucia, AECATUYHBIE W HATypaJbHbIC
JoTapu(MBbI.



YpaBHeHUs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNeHM i NpeoOpa3oBaHUsl  BBIPAKEHUM;
OIlIEpUpPOBAaTh TMOHATHUSAMM: IOKA3aTEIbHOEC YPaBHEHHE W HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOorapu(msbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JJOrapu(PMUYECKUX YPABHEHUN U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEHHBIX YpPABHEHUH U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEW pallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 33J1a4H,
UCCIIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM alIapara ajareopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh MNOHATUSMM:  HEpUOAUYECKass  (PYHKLIUSA, MPOMEXYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM OJKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd NOKa3aTeNbHOM, JOrapupMUyecKon u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM TMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y YCIIOJIB30BaTh UX JUISl PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN.

Hcnonp3oBate rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
WCITIOJIb30BATh TEOMETPUUYCCKUMA M (PU3HUECKHUI CMBICI MPOU3BOHOM JJISI pEIICHUS
3a1ad.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUHI, BEIYUCIISATH POU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO TSl UCCIIEIOBaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHAThH PE3YyIbTaThl UCCIEOBAHUS K IIOCTPOEHUIO Tpa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PELICHUS B
MIPUKIIAJIHBIX, B TOM YHCIJIE COUHAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.



Haxoauts mepBooOpa3Hbie 3JIEeMEHTAPHBIX (DYHKIIMH; BBIYUCISATH WHTETpa
o ¢hopmyne Herorona—JleliOnuiia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne KoaunvecTBoyacoB JuaekTpoHHbIe (HU(pPOBbHIE)
HaumMeHoBaHUepa3/1eJI0B M TEMIIPOTrPAMMBI
n/m Bcero KoHTposibHbIepatoTHl  00pa3oBaTelbHbIEPECYPChI
1 MHoecTBa pallMOHAIBHBIX U ACHCTBUTEIHHBIX YUCEIL. 14 1 BuGmiorexa LIOK
PanronaibHbICYpaBHCHHSI 1 HEPABCHCTBA
2 Oyuknuu U rpaduku. CTeneHp ¢ [elbIM 0Ka3aTeaeM 6 bubnnoreka [JOK
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 bubnuoreka [IOK
HppanroHaibHBICYpaBHEHUS ¥ HEPABEHCTBA
4 ®opmynbsITpuroHoMeTpun. TpuronomMeTpuieckreypaBHEHUS 22 1 brbmiorexa LIOK
5 [TocnemoBaTeIbHOCTH U MPOTPECCHH 5 bubmuorexa LIOK
6 [ToBTOpeHNE, 060OIIEHNE, CHCTEMATH3aIHA3HAHNH 3 1 bubnmorexa IIOK
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4




11 KIIACC

KosaunuecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/m TeMHpOrpamMMbl Bcero  KourpoabHbiepadorsl  IIpakruuecknepadoTnb (unposLic)
o0pa3oBaTeIbHbIEPECYPCHI
Crenens ¢ pallOHAIbHBIM bubnmoreka [JOK
nokasareneM. [loka3arenpHas
1 GbyHKIHS. 12 1
[Toka3zaTrenbHBICYpaBHEHUS
HEpaBEHCTBA
Jlorapudmuueckas GyHKIUS. bubnuorexa [JOK
2 Jlorapudmuueckue ypaBHEHUS U 12
HEpPaBEHCTBA
Tpuronomerpudeckne GyHKINU U bubnuoreka [IOK
3 uX rpauku. 9 1
TpuronomerpuieckueHepaBeHCTBA
4 [IpousBoHasi. 24 1 bubnuoreka [IOK
[IpuMeHeHnenpon3BOIHOM
5 WHTerpan u eronpuMeHeHUs 9 Bubmorexa [IOK
6 CucreMblypaBHEHHM 12 1 bubnuorexa LIOK
7 HarypanbHble 1 niensiedncina 6 bubanorexa LIOK
3 [ToBTOpeHue, 060061IeHNE, 18 5 bubmuoreka [JOK
cucTeMaTH3aluA3HaHUu}
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmmyecrBouacos Jarausyue
J1eKTPOHHBbIeNU(PPOBHICOOPA30BATEIBH
n/ Temaypoka Bcee KonTposbHbiepa HHU,
blepecypchbl
n ro 00ThI Heeau
MHO03k€ecTBO, Onepauy Hal
MHOK€eCTBaMU. [[narpaMmsl 1 1 https://urok.1c.ru/
Ditnepa—Benna
Panmonaneueie uncina. OObIKHOBEHHBIE
U JICCATUYHBIC APOOU, TIPOIICHTHI, 1 http://k-yroky.ru/load/13-1-0-821
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
ApudmeTnueckue oneparuu C
palOHAIBHBIMUA YUCIIaMU, 1 2 http://k-yroky.ru/load/13-1-0-821
npeoOpa30BaHMsI YUCTOBBIX BHIPAKECHHI
[Tpumenenue apobeli U MPOIEHTOB AJIs
€LICHUS TPUKJIAAHBIX 3a]a4 U3 _
P P . . 1 www .festival.1september.ru
pa3IMYHBIX OTpaciell 3HaHUM U
peabHOU KU3HU
[Ipumenenue npobeit U MPOLEHTOB JIst
pelIeHUs IPUKIaAHbIX 3a1a4 U3 1 3 http://school-
pa3IMYHBIX OTpACIIEd 3HAHUN U collection.edu.ru/collection/matematika
peanbHOU KU3HU
eHCTBUTENbHBIC Yncia. PalimoHanbHbIe
A 1 http://k-yroky.ru/load/13-1-0-821
Y UppallMOHAJIbHBIC YHCTIa
Apudmerndeckue onepanuu ¢
p\, ¢ pall 1 4 www .festival.lseptember.ru
JIEWCTBUTEIbHBIMHU YU CIIAMHU
[TpuGnuxEHHbBIE BEIYMCICHUS, TPaBHIIA 1 bubnuorexa [IOK



https://urok.1c.ru/

OKPYTJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

ToxnectBa n

http://school-

o TOXKIECTBEHHBICTTPEOOPa30BAHUS > collection.edu.ru/collection/matematika

10 YpaBHeHUEe, KOPEHbYPAaBHEHUS http://www.allmath.ru/

11 HepaseHcTBO, pelIeHMEHEPABEHCTBA 6 http://www.allmath.ru/

12 MeTtoauHTEPBAIOB http://www.allmath.ru/
Pemenue nensix u 1poOHO-

13 palMOHANIBHBIX YPABHEHUN U 7 http://www.allmath.ru/
HEPABEHCTB
KonTtponpsHnast pabora o Teme
"MHOKeCTBa pallMOHATIBHBIX U

14 JNEUCTBUTEIBHBIX YUCEIL. bubmuoreka [JOK
PanmonansHbieypaBHEHUS U
HEpaBEHCTB"
DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH. _

15 8 www .festival.1september.ru
B3aumHo obpaTHbIe HYyHKIIUU
I'padux Gpynkuun. O6aacth

16 OMPEIIEIICHHS H MHOXKCCTBO 3HAUCHHH www .festival.1september.ru
¢yuknun. Hynudynkuun.
[TpoMekyTKH3HAKOIIOCTOSTHCTBA

17 YérHble 1 HeUETHBIC( YHKIINU 9 www .festival.1september.ru
CreneHs C 1eNbIM ITOKa3aTeNeM.

18 CrannmaptHas popma 3anucu resh.edu.ru
JNEUCTBUTEILHOTO UHCIIa
Hcnonp3oBanue noaxosimeit popmbl

19 3aIllUCH JEUCTBUTEILHBIX YUCEN IS 10 http://www.allmath.ru/

PEIICHHUA MMPAKTUYCCKUX 3ada4 U



https://resh.edu.ru/

MNpEaACTaBJICHUA JaHHBIX

CrenenHast GyHKIUS C HATypalIbHBIM U

.. http://school-
20 LIeJIBIM ITOKa3aTeaeM. EécBoiicTBa 1 ) . .
collection.edu.ru/collection/matematika
rpadux
ApudMeTnuecKUNKOpEeHbHATYPAILHONC
21 pud p P 11 http://k-yroky.ru/load/13-1-0-821
TEIIEHU
ApudMeTnuecKUNKOPEHbHATYPAIILHONC
22 pud p yp http://k-yroky.ru/load/13-1-0-821
TEIEeHU
93 CaoticTBa apu(PMETUIECKOTO KOPHS 1 http://school-
HaTypaJbHOM CTEIIEHU collection.edu.ru/collection/matematika
24 CaotlicTBa apu(PMETUYECKOTO KOPHS http://school-
HaTypaJbHOM CTENEHU collection.edu.ru/collection/matematika
CBolicTBa apru(PMETHUECKOTO KOPHS
25 pu ¢ P 13 https://mathb-ege.sdamgia.ru/
HATypaJbHON CTENIEHU
elficTBUS ¢ apuhMEeTUIECKUMU
26 A }‘3 ¢ http://www.allmath.ru/
KOPHSIMU N—OW CTENEeHU
elficTBUA ¢ apuMeTHIECKUMU
27 A 13 b 14 http://www.allmath.ru/
KOPHSIMU N—OW CTENEeHU
elficTBUs ¢ apupMEeTHUIECKUMU
28 A Ij ¢ www .festival.1september.ru
KOPHSIMU N—OM CTENEeHU
elicTBUA ¢ apuMeTUIECKUMU
29 A 13 ¢ 15 http://www.allmath.ru/
KOPHSIMU N—OW CTENEeHU
elicTBUA ¢ apuMeTUIECKUMU
30 A 13 b http://www.allmath.ru/
KOPHSIMU N—OW CTENEeHU
31 Pemenne nppaninOHAIbHBIX YpaBHEHHUN 16 http://school-
1 HEPABEHCTB collection.edu.ru/collection/matematika
Pemrenue nppaliioHaibHBIX YpaBHESHUHN
32 ppatt P https://mathb-ege.sdamgia.ru/

Y HEPaBEHCTB




Pewienne nppanuoHaIBHBIX YPaBHEHUN

33 17 www .festival.1september.ru
Y HEpaBEHCTB
Pemenune nppanoHaibHBIX YpaBHSHUH
34 bp P www .festival.1september.ru
Y HEPaBEHCTB
Pemrenne nppannoHaabHBIX YpaBHEHHI
35 ppant P 18 http://www.allmath.ru/
Y HEpaBEHCTB
CsolicTBa u rpadHuK KOpHS N-0i
36 pad p http://www.allmath.ru/
CTEIICHU
CsolicTBa u rpadHuK KOpHS N-0i
37 pag p 19 http://www.allmath.ru/
CTEIEHU
KoHTpoinbHas pabora 1o Teme
"ApubmMmeTHuecKknii KOpeHb N—ou
38 puch P bubmuoreka [JOK
creneHu. MppauroHanbHbleypaBHEHHS U
HepaBeHcTBa"
39 CuHyc, KOCUHYC ¥ TAHT€HC YUCIOBOTO 20 http://school-
aprymeHnrTa collection.edu.ru/collection/matematika
40 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO http://school-
aprymMeHTa collection.edu.ru/collection/matematika
ApKcHHYC, apKKOCHHYC U apKTaHI'€HC
41 P Y&, ap Y p 21 www .festival.1september.ru
YHUCJIOBOTO apryMEHTa
ApKcHHYC, apKKOCHHYC U apKTaHI'€HC
42 p e, ap y p http://www.allmath.ru/
YHUCJIOBOI'O apryMEHTa
Tpuronomerpudeckast OKpY>KHOCTb,
43 OonpeAeeHue TPUrOHOMETPUYECKHIX 22 https://mathb-ege.sdamgia.ru/
(GyHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb,
44 OnpeAeieHue TPUrOHOMETPUYECKHIX https://mathb-ege.sdamgia.ru/

GyHKIMI YUCIOBOTO apryMeHTa




OCHOBHBIETPUTOHOMETpHUYECKHEPOPMY

http://school-

45 23 . . .
JIBI collection.edu.ru/collection/matematika
16 OCHOBHBICTPUTOHOMETPUUYECKUE(DHOPMY http://school-
JIBI collection.edu.ru/collection/matematika
47 OCHOBHBIETPUTOHOMETPUUECKHEPOPMY " http://school-
JIBI collection.edu.ru/collection/matematika
48 OCHOBHBIETPUTOHOMETPUUECKHEPOPMY http://school-
JIBI collection.edu.ru/collection/matematika
IIpeoOpa3zoBaHUETPUTOHOMETPUUECKUXB
49 Peodp . P p 25 http://www.allmath.ru/
BIpXKEHUN
[IpeoOpa3soBaHUETPUTOHOMETPUUECKUXB
50 peobp . p p http://www.allmath.ru/
BIpKCHU N
IIpeoOpa3zoBaHUETPUTOHOMETPHUUECKUXB
51 Peodp . P p 26 www .festival.1september.ru
BIpKEHUN
IIpeoOpa3zoBaHUETPUTOHOMETPUUECKHUXB
52 peoop . P P https://mathb-ege.sdamgia.ru/
BIpKEHUN
IIpeoOpa3oBaHUETPUTOHOMETPHUUECKUXB
53 peoop . p P 27 https://mathb-ege.sdamgia.ru/
BIpAKEHUN
54 PemieHneTpuroHOMeTpUYECKUX ypaBHEH http://school-
15051 collection.edu.ru/collection/matematika
55 PenieHneTpUroHOMEeTpUYECKUX ypaBHEH -8 http://school-
15051 collection.edu.ru/collection/matematika
56 PemennerpuroHoMeTpuyECKUXypaBHEH http://school-
7071 collection.edu.ru/collection/matematika
PemennerpuronoMeTpuYeCKUX ypaBHEH
57 . p p yp 29 http://www.allmath.ru/
15071
58 PemennerpuronoMeTpuyECKUXypaBHEH http://school-

15051

collection.edu.ru/collection/matematika




PemieHneTpuroHOMeTpUYECKUX ypaBHEH

59 it 1 30 https://mathb-ege.sdamgia.ru/
KonTtponbHast pabora o Teme

60 "®opMyJIbl TPUTOHOMETPHH. 1 bubnmoreka [JOK
TpuronomerpruueckueypaBHeHus"
[TocnenoBarenbHOCTH, CIIOCOOBI

61 3aaHus [10CIIEeN0BaTEIbHOCTEN. 1 31 www .festival.1september.ru
MoOHOTOHHBIE TTOCIIEIOBATEIHHOCTH
ApudmeTndeckast U reOMeTpUUYEcKas

62 nporpeccuu. cnons3oBanue 1 http://school-
MPOTPECCUU TSI PELIEHUS PEATBHBIX collection.edu.ru/collection/matematika
3a/1a4 MPUKIAJIHOTO XapakTepa
beckoneuno yObiBaroras

63 reometrpuueckas nporpeccus. Cymma 1 - http://school-
OecKOHEYHO yObIBaroIIei collection.edu.ru/collection/matematika
T€OMETPUUYECKON MTPOTrPECCUU

64 DopMYIIACIOKHBIXITPOILIEHTOB http://www.allmath.ru/

65 DopMyIacI0KHBIXIIPOLIEHTOB 33 http://www.allmath.ru/
O06006111EH1E, CUCTEMATU3allUs 3HAHUI

66 3a Kypc anreOpbl 1 Hadal 1 http://www.allmath.ru/
MaTeMaTuueckoro ananusa 10 kmacca

67 HroroBasikoHTpoIpHaAsIpaboTa 1 34 bubmuorexa [JOK
O0001Ienre, cucTEMaTH3aIis 3SHAHUH

68 3a Kypc anreOpsl U Haual 1 https://mathb-ege.sdamgia.ru/
MaremaTuyeckoro ananusa 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KIIACC

Ne KosanuyecTBOuacoB
Jarauzyu
DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BAT
Temaypoka Bce KonTpoabHbIe IpakTuyeckue CHUH,
n/ eJIbHbIepecypChl
u ro padoThI padoThI Hexem
Crernens ¢
1 1 1 resh.edu.ru
palMOHAIbHBIMITOKA3aTEIEM
2 CBoiicTBacTercHH 1 resh.edu.ru
IIpeoOpa3zoBanue BhIpaKEHUH,
3 COZIEpKAIMUX PAllMOHAIbHBIE 1 http://virlib.eunnet.net/mif
CTCTICHU
[IpeoOpa3zoBaHue BhIpaKEHUH,
4 COJIEpKaIIUX pariOHAIbHBIC 1 2 http://virlib.eunnet.net/mif
CTETICHU
[TpeoOpazoBaHue BbIpaKEHHH,
5 COZeprKallNX pallMOHAIbHbIE 1 http://www.allmath.ru/
CTETIeHU
IlokazarenbHBICYpaBHEHUS U
6 P 1 http://www.exponenta.ru/
HEpPaBEHCTBA
Iloka3arenbHBICYpaBHCHUS U
7 P 1 3 http://www.exponenta.ru/
HEpPaBEHCTBA
Iloka3arenbHBICYpaBHCHUS U
8 P 1 https://mathb-ege.sdamgia.ru/
HEpaBEHCTBA
[TokazarenbHbICYpaBHEHHS U
9 P 1 http://www.allmath.ru/
HEpPaBEHCTBA
Iloka3arenbHBICYpaBHCHUS U
10 P 1 4 https://mathb-ege.sdamgia.ru/

HEpaBEHCTBA



https://resh.edu.ru/
https://resh.edu.ru/

11

[TokazarenpHas GpyHKIHS, €€
CBOWCTBA U TpapuK

http://www.exponenta.ru/

12

KonTtponbHas pabora o Teme
"CteneHs ¢ pallMOHAIbLHBIM
nokazaresueM. [lokazarenbHas
¢ynkuus. [TokazarenbHbie
ypaBHEHUS U HEpaBeHCTBA"

bubnunoreka LIOK

13

14

Jlorapudmuncia

JlecaTU4YHBIE U
HaTypaJlbHbIEIOTapU (MBI

http://comp-science.hut.ru/

http://comp-science.hut.ru/

15

[IpeobpazoBaHnEeBbIpAKEHUH,
COJePIKALTUXIOTaAPHUPMBI

http://www.allmath.ru/

16

17

[IpeoOpa3zoBaHNEBBIPAKEHHIH,
COJePIKALTUXIOTaAPHUPMBI
[TpeoOpa3oBaHuEBBIpaKEHU,
COJIePKALTUXIOTapHUPMBbI

http://www.allmath.ru/

https://mathb-ege.sdamgia.ru/

18

19

20

[IpeobpazoBaHnEeBBIPAKEHUH,
coJIepKaIuxXJIorapudmbl
JlorapudmuueckueypaBHEeHUs
Y HEPaBEHCTBA

JlorapugmuueckueypaBHEHUS
Y HEPaBEHCTBA

https://mathb-ege.sdamgia.ru/

http://virlib.eunnet.net/mif

http://virlib.eunnet.net/mif

21

22

23

JlorapudmuueckreypaBHEeHUS
Y HEPaBEHCTBA

JlorapugmuueckueypaBHEHUS
U HEpaBeHCTBA
Jlorapudmuueckas GpyHKIus,
e€ cBoiicTBa U rpadux

https://mathb-ege.sdamgia.ru/

https://mathb-ege.sdamgia.ru/

http://virlib.eunnet.net/mif




24

Jlorapudmuueckas GpyHKIus,
e€ CBOMCTBA M rpaduK

https://mathb-ege.sdamgia.ru/

25

26

27

Tpuronomerpuueckue
¢$yHKIMH, UX CBOIICTBA U
rpaduku
Tpuronomerpuyeckue
(GyHKLUH, UX CBOICTBA U
rpaduku
Tpuronomerpudeckue
(byHKLUY, UX CBOICTBA U
rpaduku

http://www.allmath.ru/

http://www.allmath.ru/

http://www.allmath.ru/

28

Tpuronomerpuueckue
(byHKLUY, UX CBOICTBA U
rpaduku

10

www .festival.1september.ru

29

30

31

[IpuMepBITpUTOHOMETPUYECK
UXHEPABEHCTB
IIpuMepBITPUTOHOMETPUYECK
UXHEPABEHCTB
[IpuMepBITpUrOHOMETPUYECK
UXHEPABEHCTB

11

http://www.allmath.ru/

http://www.allmath.ru/

http://www.allmath.ru/

32

33

[IpuMepBITPUTOHOMETPUYECK
UXHEPABEHCTB

KonTtponbHas pabora o teme
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue
YpaBHEHHS U
HepaBeHCTBA. T puroHoMeTpud
eckre QyHKIUU U UX

http://www.allmath.ru/

but6mmorekxa [IOK




rpaduku. TpuronomeTpuueck
ve HepaBeHcTBa"

34 HenpepsiBabled yHKINN 12 http://www.allmath.ru/

35 Metox uKTepBaIIOB AT http://virlib.eunnet.net/mif
pEIICHUS HEPABEHCTB

36 MeToR HHTCpBAIIOB ML http://virlib.eunnet.net/mif
pEIICHUS HEPABCHCTB

37 [TpousBogHashyHKIIUN 13 https://mathb-ege.sdamgia.ru/

38 [IpousBonHasGyHKIINN https://mathb-ege.sdamgia.ru/
['eomeTpuyeckuii u

39 (UBHYECKUI CMBICIT http://www.allmath.ru/
IIPOU3BOJHOU
['eomeTpuyeckuii u

40 buznYeCKuit CMBICT 14 http://www.allmath.ru/
IIPOU3BOJHOM

41 HpOPI3B(i,Z[HBIG 3JIeMEHTapPHBIX https//www.allmath.ru/
byHKIMI

42 Ip OHSB?HHHG DJICMEHTAPHDIX www .festival.1lseptember.ru
byHKIMMA
[TpousBoHAS CYMMBI,

43 MPOU3BEICHUS, YACTHOTO 15 www .festival.1september.ru
byHKINMA
[IpousBoiHAS CYMMBI,

44 MPOU3BEICHUS, YACTHOTO www .festival.1september.ru
byHKIII
[Ipou3BogHas CyMMBI,

45 MPOU3BEJICHHUS, YACTHOTO www .festival.1september.ru

byHKIII




46

[IpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

16

http://www.allmath.ru/

47

[IpuMeHeHne nNpou3BOIHON K
UCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

http://www.allmath.ru/

48

49

50

[IprumeHeHue nporu3BOJHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne MPON3BOTHOM K
UCCIIEOBAaHHIO (QYHKIUI Ha
MOHOTOHHOCTbB U 9KCTPEMYMBI
Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUCHHUS
(GyHKLUHU Ha OTpe3Ke

17

https://mathb-ege.sdamgia.ru/
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Haxoxnenne HanbOoIbIIETO 1
HANMEHBIIIETO 3HAYCHUS
(GyHKLUHU Ha OTpe3Ke

http://www.allmath.ru/
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Haxoxxnenne HanbobIIero u
HaMMEHBIIETO 3HAYCHUS
(GyHKIIMHM Ha OTpe3Ke
Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
(GyHKIIMY Ha OTpe3Ke
Haxoxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
(byHKLIMU Ha OTpe3Ke

18

http://www.allmath.ru/
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Haxoxnenne HanOOJIbIIIETO U
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HAaWMEHBIIIETO 3HAYCHUS
GyHKIIMM Ha OTpe3Ke

56

[IpuMeHeHne npou3BOIHON
JUISL HAXOKIEHUSI HAUITYYIIETO
pelIeHus B MIPUKIJIAHBIX
3a/a4ax, JJis OoNpeaeIeHus
CKOpOCTH IIpoliecca,
3aJaHHOTO (OPMYJION WK
rpagukoM

http://www.allmath.ru/

57

KonTtponpsHast pabora o Teme
"ITponsBogHasl.
[Ipumenenuenpou3BogHON"

bubnunoreka LIOK
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[TepBooOpa3nas.
TabnmuuanepBooOpa3HbIX
[TepBoobpazHasi.
TabnuuanepBooOpa3HbIX

20
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HHTerpai, reoMeTpuYECKH U
(bu3nuecKuit cMbICT
UHTEerpaja

http://school-
collection.edu.ru/collection/matematika
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HHTerpai, reoMeTpUYECKH U
¢buznyecKuil CMbICI
WHTErpajia

21

http://www.allmath.ru/

62

63

HHterpail, reoMeTpUYECKUN U
buznyecKuit CMbICI
WHTErpaja

Brrunciaenue HUHTCIrpajia 1o

bopmyne
Herorona—Jleiibaumna

http://www.allmath.ru/

http://school-
collection.edu.ru/collection/matematika




Brrunciienue unrerpana no

http://school-
64 dbopmyie 22 P _ _ _
. collection.edu.ru/collection/matematika
Herorona—JleiiOuuia
Brrunciienue uarerpaia no
http://school-
65 dbopmyie : . ,
. collection.edu.ru/collection/matematika
Hrrorona—Jleitbuunma
Beruucienne uHTETpaia mno
http://school-
66 dbopmyite : . :
. collection.edu.ru/collection/matematika
Hrrorona—Jleiouuma
CucteMBbl THHEHHBIX )
67 . 23 www .festival.1september.ru
ypaBHEHUU
Cucrembl IMHEUHBIX )
68 . www .festival.1september.ru
ypaBHEHUU
Pemienue npukiagubIx 3am1a4y
69 C IOMOIIBIO CUCTEMBI www .festival.1september.ru
JIMHENHBIX YPaBHEHUN
Pemienne npukiagHpeIxX 3a1a4y
70 C MMOMOIIILI0 CHCTEMBI 24 https://mathb-ege.sdamgia.ru/
JIMHENHBIX YPaBHEHUN
CucTtembl U COBOKYITHOCTH
LEJbIX, PALIUOHATIBHBIX,
71 HppaLMOHAJIbHBIX, http://school-
NOKa3aTelIbHBIX, collection.edu.ru/collection/matematika
JorapupMUUECKUX
YpaBHEHUH U HEPABEHCTB
CucTtembl U COBOKYITHOCTH
72 LEJbIX, PALIUOHATIBHBIX, http://www.allmath.ru/

HppannoHaJIbHbIX,




MOKAa3aTeJIbHBIX,
JorapupMUUEecKUx
yYpaBHEHU U HEPABEHCTB

73

CucreMbl ¥ COBOKYITHOCTH
LIEJIbIX, PALIUOHAJIbHBIX,
UPPaLMOHAIIbHBIX,
HOKa3aTeJbHbIX,
J0rapupMHUECKUX
YpaBHEHUI U HEPABEHCTB

25

http://comp-science.hut.ru/
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75

CucreMbl ¥ COBOKYITHOCTH
LEJIbIX, PALlUOHAJIbHBIX,
UppalMOHATIBHBIX,
HOKa3aTeJbHbIX,
J0rapupMHUECKUX
YPaBHEHHUI U HEPABEHCTB

Ucnonb3oBanue rpaukos
GbyHKUMH 1715 pelieHust
YPaBHEHUH U CUCTEM

http://comp-science.hut.ru/

http://school-
collection.edu.ru/collection/matematika

76

Ucnonb3oBanue rpa¢ukos
GYHKUIUNA 7151 pelIeHus
YpaBHEHUH U CUCTEM

26

http://www.exponenta.ru/

77

IIpumeHeHne ypaBHEHUH,
CUCTEM U HEPABEHCTB K
PELICHUIO MaTeEMaTHYECKUX
3aja4 1 3a]a4 U3 Pa3InuHbIX
oOractell HayKu U pealibHOI
KU3HU

www .festival.1lseptember.ru
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KonTponbhas pabota no teme
"UuTerpan u ero

but6mmoreka [IOK




MIPUMEHEHUS.
CucremblypaBHEHUI"

Harypanbnsle u 1iensie yucna

http://school-

79 27
B 3aJja4ax U3 peajJbHON KU3HU collection.edu.ru/collection/matematika
80 HarypanbsHble U 1iesbie yucia http://school-
B 3aJla4ax U3 peajbHON KU3HU collection.edu.ru/collection/matematika
81 Harypanbnbie u nenbie yncina http://school-
B 3aJla4ax U3 peajJbHON KU3HU collection.edu.ru/collection/matematika
IIpu3HaKu e TMMOCTHIIEBIX Y
82 P 28 http://www.allmath.ru/
Hcel
[Tpu3HaKHUAECTUMOCTHULIETBIX Y
83 p http://www.allmath.ru/
Hceln
IIpu3HaKu e TMMOCTHLIEBIX Y
84 P http://www.allmath.ru/
Hcel
IToBTOpenue, 0000IIIEHIE
p ’ L http://school-
85 CUCTEMATH3ALUS 3HAHUM. 29 ) ) )
collection.edu.ru/collection/matematika
YpaBHeHus
[ToBTOpenue, 06001IIEHNE,
86 CUCTEMATHU3aIUA 3HAHUM. www .festival.1september.ru
YpaBHeHus
[ToBTOpenue, 06001IeHNE,
87 CHCTEeMAaTU3alMsl 3HaHUH. http://www.exponenta.ru/
YpaBHeHUs
[ToBTOpenme, 0600IIEHNE,
88 CHCTEMaTU3aIMs] 3HAHMIA. 30 https://mathb-ege.sdamgia.ru/
YpaBHeHUs
IToBTOpEHME, 0000IIEHNE
89 P ’ ’ http://comp-science.hut.ru/

CUCTEMaTH3alysI 3HaHUH.




YpaBHeHus

90

91

92

[ToBTOpEHmE, 0600IICHNE,
CHCTEMAaTHU3alus 3HAHUM.
YpaBHeHus

[ToBTOpEHME, 0000IICHUE,
cHCTeMaTU3aIys 3HAHH.
HepaBencrtpa

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTU3alys 3HAHM.
Hepagencrtra
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[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIlHs 3HaHWMH.
Hepagencrtra

https://mathb-ege.sdamgia.ru/
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[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIs 3HAHWM.
HepasencrBa

[ToBTOpenue, 06001IIEHNE,
CHUCTEMAaTU3AIUs 3HAHHH.
CucreMsl ypaBHEHU

[ToBTOpenue, 06001IIEHNE,
CHUCTEMaTH3aIMs 3HAHWIA.
CucTembl ypaBHEHHI

32

http://school-
collection.edu.ru/collection/matematika
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[ToBTOpenme, 0600IIEHNE,
CHCTEMAaTH3aIus 3HaHUH.
DyHKIMHU
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[ToBTOpenme, 0600IIEHNE,
cUCTeMaTH3alys 3HaHUH.
DyHKIMU

https://mathb-ege.sdamgia.ru/




99 HroroBasikoHTpoIbHAsIpabOTa 1 bubnunoreka LIOK
10
0 HroroBasikoHTpobHasIpaboTa 1 34 Bu6muoteka [JOK
O00011eH1Ee, cCUCTEMAaTH3 AL
10 % )
SHATIHH 38 Kype &iIreopHl # 1 http://www.allmath.ru/
1 HayajJ MaTeMaTHYECKOTO
a"gaimmmza 10-11 kimaccos
O0001IeHNEe, CHUCTEMAaTH3aLUA
10 I §)
SHAHM 58 KO SITeOpRL & 1 https://mathb-ege.sdamgia.ru/
2 HayajJ MaTEMaTHYECKOTO
a"ammza 10-11 kmaccos
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. A.T. Mopakosuy, I[1.B. CemenoB, Anre0pa u Hauana ananuza 10-11 kimacchl.
VYuebnuk - M.: Muemo3una 2019 r.;

2.Anrebpa u Havana ananu3a 10-11 knacce! . 3anaunuk — M: Muaemosuna 2019
r.; 3. Anexcanaposa JI. A.; mox pen. A.I.MopakoBuda Anrebpa n Hadasia
ananm3a 10 kmacc. Kontpoasabie padoThl - M.: Muemosuna 2017 1. 4. J1. A.
AnekcangpoBa, AnreOpa u Hauana aHanuza 10 kiacc . CaMOCTOsITEIbHbBIE
pabotel. M.: Muemo3una 2017 r. 5. E. E. Tynpunnckas AnreOpa u Hadasna
ananu3a 10-11 kiaccel Oaunonpoc, Nocooue Ais ydaluxcs
o01reo0pa3zoBaTenbHbIX yupexaeHuil; - M.: Muemosuna 2019 r.;

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1.A. T'. Mopakosuu, B.I1. CemenoB, Anredpa u Hauana ananuza 10-11 kmacchl.
VYuebnuk - M.: Muemosuna 2019 r.;

2. A.T. Mopaxkosuy, JI. O. ,B.I1. Cemenon, Anredpa u Hauana ananuza 10-11
Kjaccel . 3agauyHuk — M: Muaemosuna 2019 r.;

3. AnekcannpoBa JI. A.; mox pen. A.I'.Mopakosuua Anredpa u Hadaia aHajau3a
10 knacc. KontpoabsHbie pabotsl - M.: Muemosuna 2017 r. 4. JI. A.
AnekcannpoBa, Anrebpa n Hadana aHanuza 10 kinace . CamocTosiTenbHbIC
pabotel. M.: Muemosuna 2017 r.

5. A.T'. MopakoBuy Anredpa n Hauasna aHainusa 10 kmacc. [Tocooue s
yuurteneir M.: Muemo3suna 2018 r.;

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

1. YMK «KuBas marematuka»
2. YMK «Kupumt u Medoaunit»

HMHTEPHET

NHuTepHeT-pecypcesl:

www.edu.ru (caiit MOuH PO®).

www.school.edu.ru (Poccuiickuii 001ieo6pa3oBaTenbHbIi MopTa).
www.pedsovet.org (Bcepoccuiickuit UuTepHeT-niencoser)

www.fipi.ru (caiit ®enepanbHOr0 HHCTUTYTA EIarOrMYECKUX U3MEPEHUi).
www.math.ru (MaTepHET-TIO/IEp)KKA yUUTETIEH MAaTEMATHKH ).

agkrownE



16.
17.
18.
19.
20.

www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEMTPEPHIBHOTO MaTEMAaTHIECKOTO
o0Opa3zoBaHus).
WWW.it-n.ru (ceTb TBOPUECKUX YUUTEIICH)
www.som.fsio.ru (cereBoe 00beTUHEHNE METOIUCTOB)
http:// mat.1september.ru (caiiT razeTsr «MaTemMaTuKay)
http:// festival.1september.ru (¢pectuBans negaroruueckux uaen «OTKPBITHINA
ypok» («IlepBoe ceHTIOps»)).
www.eidos.ru/ gournal/content.htm (MaTEpHET - *KypHAT «DUI0CH).
www.exponenta.ru (00pa3oBaTeIbHbII MaTEMAaTUYCCKHIA CaT).
kvant.mccme.ru (3neKTpoHHAs Bepcus xKypHana «KBaHT».
www.math.ru/lib (s;mexTpoHHass MaTeMaTHYecKas OHOIHOTEKA).
http:/school.collection.informika.ru (egunas KoyeKIus HUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).
www.kokch.kts.ru (on-line TecrupoBanue 5-11 kiaccer).
http://teacher.fio.ru (megarornueckas mactepckasi, ypoku B UHTepHeTe u ipyroe).
WWW.uic.ssu.samara.ru (ImyTeBoanuTeNb «B Mupe HayKu» JUIs IIKOJIbHUKOB).
http://mega.km.ru (Merasuuuknonenus Kupunna u Medozaus).
http://www .rubricon.ru, http://www.encyclopedia.ru (caliTbl « DHIIUKIONIEAUN).
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