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MOSACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yue6HOTO Kypca «Anrebpa U Havajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs s oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanibHOrO TOCYIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero o0pa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
OPEIBbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LIEIOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIX U3BYUEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTH4YECKOTO aHAIM3a» SBISIETCS OJAHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO€ECleuYnBaeT HHCTPYMEHTaJbHYIO0 0a3y g H3Y4YeHHsI BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (POPMHPYET JOTHYECKOe H
abCTpakTHOE MBINUICHUE YyYalluXcs Ha YpOBHE, HEOOXOAWMOM [Jisl OCBOCHHS
KypcoB HH(MOPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH, CJIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecs OBJIaJeBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIM3a 3aKJIabIBACT OCHOBY AJIS
YCIICITHOTO OBJAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJEHIMI SKOHOMMKHM U OOIIECTBEHHOM JKM3HH, TO3BOJISET
OpPUEHTHUPOBATHCS B COBPEMEHHBIX IU(DPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B MOBCEIHEBHOW XW3HH. B TOoXke Bpems oBlajeHue
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBaeT yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh WCTHHHOCTD
YTBEPKJICHUSI, UCTIOJH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiW3a B CTapiied IIKOJe YydJamiuecs
MOJy4al0T HOBBIA OMBIT pEHICHUS TMPHUKIAJHBIX 33a7a4, CaMOCTOSITEIIEHOTO
MOCTPOCHUS MATEMAaTHYECKUX MOJENeH peajbHBIX CUTyallMid W HHTEPIpETalluu
MOJIYYCHHBIX  PEIICHUM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTHUYECKHUX
3aKOHOMEPHOCTE B TpUpOJie, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHYECKUMH OTKPHITUSAMHU U UX aBTOpPaMH.

Kypc ob6namaer 3HAUMTENHHBIM BOCIUTATEIBLHBIM TOTEHIIMAIOM, KOTOPBIH
peanu3yeTcs Kak 4yepe3 y4eOHbId marepuaj, CIocOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,
TpeOyrolen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, MIPOIOJKATEITLHOM
KOHIIEHTpAallMi BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3ynbTar.



B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTHYeCKOTrO
aHaJIK3a JIEKUT AEATEIbHOCTHBIN NPUHLIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYEeCKOTO aHAIN3a» BKIIIOYAET
CIIEIYIOLUE COJIEPKATEIBHO-METOANYECKUE JIMHUUA: «YHca M BBIYHUCICHUSY,
«®Pyuknuun v rpadpukm», «YpaBHEHMsT U HepaBeHCTBa», «Hauama
MaTE€MaTUYeCKOro aHanu3a», «MHoXkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHHM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIIAsCh HOBBIMM TEMaMM M pasaeiaMu. JIaHHBIM Kypc  SIBISETCS
UHTETPaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B ce0e coAepKaHUEe HECKOJIBKUX
MaTEMaTUYECKUX JUCIHUIUIMH: are0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAJIN3,
Teopusit MHOKecTB U jp. [lo mMepe Toro kak ydvamiuecs OBJIaAeBalOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM allapaToM, y HUX IOCIEI0BaTeNIbHO (popMupyeTcs u
COBEPILIECHCTBYETCS YMEHHME CTPOMTh MaTEMaTHYECKYyI0 MOJEIb PEAIbHON
CUTyalluM, TPUMEHSATh 3HAHUA, NOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOr0 aHaJIN3ay, IJIsl PElIEHUsI CAMOCTOSATENBHO CHOPMYIUPOBAHHON
MaTeMaTUYECKOH 3aJ1auH, a 3aTEM UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTaT.

ConepxarenpHO-MeTOAMYECKasl JIMHUAA «HUucna M BBIYMCICHMS» 3aBEpPIIACT
(dbopMUpOBaHNE HABBIKOB MCMOJIb30BaHUS JACUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAyaTO B OCHOBHOHM IKoJjie. B crapiueld mikose oco0oe BHUMAHHE YACHSIETCS
(GOpMHPOBAHUIO TMPOYHBIX BBIYMCIHUTEIbHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIa, YMEHHE
pPAaMOHAIIBHO BBINIOJIHATh JCHCTBHS C HUMH, JeNaTb NPHUKUIKY, OLICHUBATh
pe3ynpTaT. OOydarommecss MOIY4YalOT HABBIKM NPUOIMKEHHBIX BbIUMCICHUH,
BBITIOJTHEHUS JIEUCTBUI C 4YKCJIaMH, 3alMCaHHBIMU B CTaHJIapTHOM (dopmMme,
MCIIOJIb30BAaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKECHUIA.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHWU BCETO
oOyueHusi B CTaplield IIKOJie, IMOCKOJbKY B KaXJOM paslieie MpOorpaMMbl
MPELYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromiuecs OBIaI€BaIOT
pa3IMYHBIMM METOJIaMHM PEIIEHUSI LENbIX, PalMOHAIBHBIX, HPPAIMOHAIIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U WX cucTeM. [loydyeHHbIE YMEHHS UCIIOJIBb3YIOTCS IPU HUCCIIEAOBAaHUI
(GYHKIMI ¢ TOMOIIBIO MPOU3BOJHON, PEIICHUH MPHUKIAJHBIX 3a/Jad W 3a/1ad Ha
HaXOXXJE€HUE HauOONBIIMX W HaUMEHbIIMX 3HayeHud QyHkouu. JlanHas
collepKaTelibHasl JIMHUS BKJIIOYaeT B ce0d Takxke (OpMUpOBaHHE YMEHHI
BBIMOJHATh pacuy€Tbl 1mo ¢GopMyniaM, MpeoOpa3oBaHUsS IENbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPDAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKaIINX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepyaja  IPOUCXONWUT  JAJBHEWIIEEe  pa3sBUTUE  AITOPUTMUYECKOIO U



aOCTPaKTHOTO MBILIUICHUS YYalluxcs, (OPMUPYIOTCS HAaBBIKH JIETyKTHBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAJIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
A3bIKa HAYKH.

CopepxxarenpHo-MeTOoMYeckass JUHUS «DYyHKIUUM W TpaduKu» TECHO
NePeruieTaeTCs ¢ IPYrUMHU JIMHUAMHU Kypca, MOCKOIbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTD U3Y4YCHUS MaTepuaia. N3yuyenue CTEIIEHHOM,
MOKa3aTeJIbHOM, JTIorapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHus 3aad U3 APYruX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEHIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMUMAaHUE
ynensiercs: (pOpMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMHU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. MaTtepuan 3TOi cojepKaTesIbHOW JTMHUU HalleJIeH Ha Pa3BUTUE YMEHUUN
Y HABBIKOB, IMO3BOJSIOIIMX BbIpAXKaTh 3aBUCHMOCTH MEXy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero u3yuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M NPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXHOCTh UCCIIE0BATh U
CTpOUTh Tpaduku (QYHKIUH, ONpeAeNnsITh WX HAWOONbIINE U HAWUMEHBIIHE
3HAUEHHUA, BBIYUCIATH MUIOManu (Guryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTEMaTHYECKUX MOJEIEH pealbHbIX CHTyaluH,
HAXOXKJIEHUS HAWJIy4dllero PEIIeHHs B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHUKE U HcKyccTBe. OOydarommuecs Yy3HaOT O
BBIAIOLIMXCSl pe3ysibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOANYECKass TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHKO-MHOKECTBEHHbBIE
IIPEACTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MAaTeMaTWKH U NPEAararoT
Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3felibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3Hble MaTEMaTUYECKUE TUCUUILUIMHBI B €IMHOE



uenoe. IloaToMy BaXHO AaTh BO3MOYKHOCTh IIKOJBHUKY MOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMAaTHMKH M HWCHOJIb30BaTh €ro JUIA
BBIPAKECHUSA CBOUX MBICIICH.

B kypce «Anrebpa um Havalla MaTeMaTHYECKOTO0 aHaJIU3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbl MAaT€MaTU4YE€CKOI0 MOJEIHUPOBAHUsA, KOTOPBIE IIPU3BAHBI
chopMHPOBATH HABBIKK MTOCTPOCHUS MOJICIICH pPeaTbHBIX CUTYAIlUi, UCCIICTOBAHMS
THX MOJEJIe C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiu3a U
VMHTEPIPETALNUU TOJYYEHHBIX PE3ybTaTOB. Takue 3aJaHusl BIUIETECHBI B KAXKJbIN
Y3 Pa3/esioB IIPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpUall Kypca IUPOKO UCIIOIb3YETCs
JUISl pelIeHUs] NPUKIIAIHbIX 3a7ay. [Ipu pelieHun peanbHbIX NPAKTUYECKUX 3a1a4
yyaluecs pa3BUBAIOT HAOIIOAATENIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJb30BATh AHAIOTHIO, 0000IIATh M KOHKPETHU3UPOBATH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHU3yeTCsl B IMPOIlECCe M3YyUEHHUs BCEX TeM Kypca «Alredpa u Haudana
MaTeMaTHYECKOTO aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

B ydeOHOM milaHe Ha HM3ydye€HHE Kypca anreOpbl U Hadyajl MaTEMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Hezenmo B 11 kmacce, Bcero 3a iBa roga ooydenust — 170 yacos.
COAEPKAHUE YYEBHOI'O KYPCA

10 KVIACC

Yucaa v BIYMCICHUA

Pannonanpupie uncna. OOBIKHOBEHHBIC W JIECATUYHBIE JIPOOU, MPOIICHTHI,
OEeCKOHEYHbIE  MepHoauYecKre  ApoOu.  ApupMETHUEeCKHE  Olepaluu  C
palMOHaIbHBIMU YK CJIAMU, TPE0Opa30BaHUs YUCIOBBIX BhipakeHul. [IpumeHenue
Ipo0ell U MPOLEHTOB ISl PEIICHMs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciiel
3HAHUM U PEATIbHOU KU3HU.

JlelictButenpHble  yucia. PanuoHanbHBIE W MpPpALMOHAIIBHBIE YHCIIA.
Apudmernueckue omnepaudd € JEeWCTBUTENbHBIMU yuciamu. [Ipubmmxénnbie
BBIUHCJICHUS, IPABUJIA OKPYTJIEHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUMN.

Crenenp ¢ 1enbiM  mokazareneM. CraHmaptHas  ¢GopMma  3alucH
JNeUCTBUTENFHOTO uucna. HMcmonwp3oBanue moaxonsmied ¢GOpMbl  3aMucH
JEUCTBUTEBHBIX YHCEN U1 PELICHUS NPAKTUYECKUX 3aJ1ad U NIPEACTaBIICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUIECCKUMU KOPHSIMU HATYpaJTIbHON CTEIICHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTAHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA



ToxzaecTBa U TOKIECTBEHHBIE IPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUECKHUE (OPMYIIBI.

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

Pemenue 1ienpix 1 1poOHO-PAMOHATFHBIX YPaBHEHUN U HEPABCHCTB.

Pemenne nppanOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpyuMeHeHNE ypaBHEHH U HEPABEHCTB K PEUICHUIO MAaTeMAaTHYECKHUX 3a7ad
W 3a]1a4 U3 Pa3IMYHbIX 00J1acTe HAYKH U PeaTbHOM KU3HH.

@OyHkuuu U rpadpuku

Oynkumsi, crnocoObl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumzO
oOpaTHbIe (PYHKITUH.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud (yukumu. Hymu yskium.
[TpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CBoiicTBa 1 rpauK KOpHS N-0i CTENEHH.

TpuroHomerpuueckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCTIOBOTO apTyMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajin3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIE0BATEIHLHOCTEH.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

Apudmerrueckas ¥ TeOMeTpUIECKasl Mporpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. Cymma O0€CKOHEUHO yObIBAIOILIEH reoMEeTpUYEeCKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. VCronb30BaHME NPOrpeccuu s
pelIeHns peajbHbIX 3aJ1a4 IPUKIIAJHOTO XapakTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauud Haj MHOxkecTBamu. Jluarpammel Jiliepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJisg OMNHCAHUS PeaIbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbnsbie u neinsie yncia. [IpuzHaku 1e1MMOCTH LENbIX YUCEIL.

CreneHb ¢ palMOHAIBHBIM TTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudwm yucna. JlecaiTuaHbIC U HATYpaTbHBIE JIOTApU(PMBI.

YpaBHeHMs U HEPpaBeHCTBA

[Ipeobpa3zoBaHue BbIpaX)EHH, COEPIKALIUX JOrapru(MBbI.



[IpeoOpa3oBanre BBIpRKEHUN, COACPXKAIIMX CTENEHH C palUOHAJIbHBIM
ITOKA3aTEIIEM.

[IprMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellleHne NMpUKIaIHBIX 337a4 C TOMOIIBIO
CUCTEMBI JJMHEUHBIX YPABHEHHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUH, CHCTEM W  HEPaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

Oynkuusa. Ilepuognueckue  pyHkumu. IIpoMexyTkn  MOHOTOHHOCTH
¢yHKIMM. MakcumMyMbl 1 MUHMUMYMbI (QyHKiuu. HauGosnblnee u HauMeHblee
3HaueHHE (PYHKIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[Toka3zaTenbHas u Jorapupmuueckas QyHKINN, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpa@ukoB GyHKIUN JUIsl pEIICHUs YpaBHEHUU U JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GyHKIUN JUIsT HCCIEIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPHU PEUICHUW 3aJady HU3 JPYTUX Y4EOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

HenpepriBable GyHKIIMH. MeTOI HHTEPBAJIOB JIsl pEIICHHUS HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©  (U3UUECKUH  CMBICTT
IIPOU3BOTHOM.

[IpousBoaHbie  dMeMEHTapHBIX  QyHKIuA.  DopMynbl  HAXOXKICHHS
IPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxkaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOAHOM JUIA HAXOXKACHUS HAWIIy4dllero pELICHUs B
INPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IIpolecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpudyeckuid W (U3MYECKUU CMBICT. Beruucienue
uHTerpana no popmyne Herorona—JleitOnuna.



IJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne ydeOHOro mnpeamera «MaremaTuka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHET0 00111er0 00pa30BaHUsl CICAYIOMMNX JIUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['paxxtaHCKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Yi€Ha POCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PAa3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM acClieKTaM pa3fInyHbIX BUIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

TpynoBoe BocIUTaHHE:
TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHUEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTMYeCKO€e BOCITUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHHUMAHHEM BIIWSHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COLUATBHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTHYECKUX MpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
o0JIacTU OKpYyXKalollel cpelbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKU UX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

[leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAayKM ©  OOIIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYI0 M HUCCIEAOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANIPEIJMETHBIE PE3YJIBTATDI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTtuka XapaKTepU3yrTCs OBJIaICHUEM YHUBEpPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowmuxcs (oceoenue
Memooo8  NO3HAHUSL — OKpYJHCAowWe20  Mupa,  NpuMeHeHue  J102UYeCKUux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrle norudyeckue AeUCTBUS:

e BBISBIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKK MAaTEMaTUUECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIUPOBATH
ONpENENICHUs]  MOHSTUM; yCTaHABIMBAaTh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEoOPa30OBHIBATH  CYKICHUS:
YTBEPIAUTENbHbIE W OTpULIATENIbHbIC, €IUHUYHBIEC, YaCTHbIE U OOIIHUE;
YCJIOBHBIE;



e BBUBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npemjiaraTb ~ KPUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOATEIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HaubojJee MNOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOATEIIBHO CIUTAHUPOBAaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
O0OBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
IPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGoTa ¢ undopmarueii:

e BBIBISTH ACPUIUTH UHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTaBICHMUS,

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(popMauu 1o CaMOCTOSATEJIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.



OOurenue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh IOTYYEHHBIN pe3ybTarT;

B X07ie 00CYKJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOW TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbBIC Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB JHajiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
NPEACTAaBIATh  pPE3yJbTaThbl  pPEIICHHs  3aJadyd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHANBUIYAIBHON pabOThI MPHU pelIeHNH Y4eOHBIX 3a/1a4; MPUHUMATH I1eJb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padoThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD) W WHBIC); BBHIMONHITH CBOIO YacThb pabOTh u
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YJIE€HAMH KOMaH/bI;
OLIEHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposarue cmviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranu3zanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ Y4ETOM HOBOM MH(OpMauu.
CaMOKOHTPOJIb:

BJa/JeTh HAaBBIKAMHM TIO3HABATEbHOM peQiiekcuH Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUU W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1a4H;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IPHU DPEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IPUYHHBI JTOCTUKEHUS WIM HEJOCTHXKEHHSI PEe3yJbTaTOB JEATEIbHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUS TOJDKHO O0ECIIeUrBATh JOCTHIKCHHE
CJIEIYIOLIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KUIACC

Yucaa v BIYMCICHUA

OnepupoBaTh MNOHATUSAMH: PALUUOHAIBHOE M JACHCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BoeInonHAT,  apuMETUYECKUEe  ONepaludd €  paldOHAIBHBIMH U
JNEWCTBUTEIbHBIMU YUCIAMU.

BoInonHATh TPUOIMAKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJIbIM IOKAa3aTeseM; CTaHJapTHAs
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUAMU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YIIIA;
WCITI0JIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIHN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHAMU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJIOE,
panuoHaIbHOE, UPPAlMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BrimonHsTh 1peoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUNW M peIiaTh
TPUTOHOMETPUYECKUE YPABHEHHSI.

BoInonHsATh mpeoOpa3oBaHus ILENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHU M  pelmaTrb OCHOBHBIC THUIBI  IEJBIX, PalMOHAIBHBIX U
UPpaLMOHATIBHBIX YPABHEHUN 1 HEPABEHCTB.

[IpuMeHATh YpaBHEHUSI U1 HEPABEHCTBA JJI PEIICHUSI MAaTEMAaTHUECKUX 3a7a4
W 3aJ1a4 U3 PA3INYHbIX 00J1aCTe HAYKH U PEATbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDOKEHMS, YypaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreOphl.

DyHKIUHN U TPAPUKH



OmnepupoBaTh MOHATHAMH: (YHKIUS, CTIOCOOBI 3a1aHus (PyHKUIWH, 001acTh
ONpEe/eNeHUs] ¥ MHOXECTBO 3HayeHWi (yHkuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpatHble PYHKIINU.

OnepupoBaTh NOHATHUAMU: UYETHOCTb M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIKN AJIs pelICHUs] ypaBHEHUH.

CrtpouTps U uuTaTh rpa@UKu JTUHEHHON (QYHKIMU, KBAAPATUYHON (PyHKIINH,
CTENEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBatk rpadpuku (QYHKUMA Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
r€OMETPUYECKAsL IPOIPECCUM.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs TE€OMETPUUYECKas
porpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOTPECCUHU.

3amaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA ITOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanbHbIX 337a4 PUKIIAJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMM.

Hcnonp30BaTh  TEOPETUKO-MHOXXECTBEHHBIM  ammapar Ui OIMCaHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUH 3a4ad M3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpENENICHNe,  Teopema,  CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

Yucua ¥ BbIYMCICHUSA

OnepupoBaTh MNOHATUSMH: HATypaJIbHOE, ILEJNOE YHCIO; HCHOJIb30BAThH
MIPU3HAKH JIEJIMMOCTH LIENBIX YUCENl, PA3JIOKEHUE YMCIIA HAa MPOCTHIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALIMOHAIBHBIM IIOKA3aTEIEM.

OmnepupoBaTh NOHATUAMU: JOrapudM uucia, ACCITUYHBIE M HATypajbHbIC
JorapupMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHUWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE TUIIbI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHHs BBIPAKEHUH, COACPXKAIIUX JIOTapU(PMBL;
ONEepPUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peUIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMHU: CHCTEMA JIMHEWHBIX YpaBHEHUN M €€ DPEIICHHE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

HaxoauTp pemreHnst mpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHbIE CUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIDAKCHUSI, YPAaBHEHUS, HEPABEHCTBA M CHCTEMBl [0 YCIOBHIO 3a/1ayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara aareopsl.

@OyHkuuu U rpadpuku

OmnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUHUSA, MPOMENKYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OJKCTpeMyMa (yHKuMM, HauOoibliee U
HauMeEHblllee 3HayeHuss (QYHKUUA Ha TMPOMEXKYTKE; HCIOIb30BATh HUX U
UCCIEN0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBarh MOHATUAMM: TpaUKH NOKA3ATEIBbHOM, JIOrapupMUUYecKol u
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHUS YPAaBHEHUN U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUMN
Y WCIIOJIB30BaTh UX I PELIECHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX yu4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKUHUS; TPOU3BOAHAS (QYHKLNU;
MCITI0JIb30BaTh F€OMETPUUYECKUIA M (PU3HUECKHUI CMBICI MPOU3BOJHON AJIsl pelIeHUs
3a1ad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO JJI UCCIIEIOBAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasT W  HUHTErpall; TMOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts mepBooOpa3Hble 3J€MEHTAPHBIX (DYHKIUH; BBIYUCISATH MHTETpall
no popmyne Herorona—Jlenbuua.

Pemwars mpukiiagHele 3a7a4v, B TOM YHUCIE COLMAIBHO-KOHOMMYECKOIO M
(u3MYECKOro XapakTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHAIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kourpoabupie  Mpaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoecTBa pallHOHAJIBHBIX U
1 JNIEWCTBUTENILHBIX uncel. PalmonansHeIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 @yukuuu U rpaguxu. CTeneHs ¢ 1elbIM 6
[OKa3aTeieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
HppanmonansHble ypaBHEHUS U HEPABEHCTBA
Dopmyiibl
4 TPUTOHOMETpHUH. T pUroHOMETpUUECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOIPECCHH 5
5 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3AIUS 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
CreneHb ¢ paliOHAILHBIM TTIOKA3aTENIEM.
1 [TokazarenbHas pynkius. [TokazaTenbHble 12 1
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIMU U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [IpuMenenne npon3BoaHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 11enbie yncia 6
3 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




YYEBHO-METOINMYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* MaTtemartuka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
Anre6pa ¥ HavyaJla MaTeMaTuueckoro ananusa, 10-11 kmaccel/ Anumos 1I1LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIIMOHEpHOE 00IIIECTBO
«M3narenbctBo «IIpocBemeHue)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

https://www.yaklass.ru

https://uchi.ru

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

https://fipi.ru/

https://mathege.ru/
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