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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma y4ebHOro Kypca «Ainredpa U Hadajla MaTeMaTHYECKOTrO
aHanuza» 06a3zoBoro ypoBHs aisa oOydaromuxcs 10 —11 knaccoB pa3paborana Ha
ocHoBe DenepalibHOT0 TOCYIaPCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAApTa CPEAHETO
obmiero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH,
NPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAHMIUNA POCCUICKOTO
oOpa3oBaHus. Peanuzaiusi mporpamMmbl 00ECHEYMBAET OBJIAJICHUE KIHOYEBBIMU
KOMIIETEHITUSIMH, COCTABJISIONIUMH OCHOBY JUISI CAMOPA3BUTHS U HEMPEPBIBHOTO
00pa3oBaHMsl, IETOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH 00YyYaOIIUXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredpa m Hayana mMaTeMaTHUYE€CKOTO aHaIu3a» SBISIETCS OJAHUM U3
HauOoJee 3HAYMMBIX B MpOrpaMMe CTapliedl IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEeYMBAECT HWHCTPYMEHTAIBbHYIO 0a3y JUIsi HM3Y4YeHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroll CTOPOHBI, POPMUPYET JTOTUYECKOE U
a0CTpPaKTHOE MBIIIUICHUE YyYalllMXCsl Ha YpPOBHE, HEOOXOJMMOM I OCBOCHHS
KypcoB HHGOPMATHKH, OOIECTBO3HAHMS, HCTOPUH, CJIOBeCHOCTH. B pamkax
JAHHOTO Kypca ydallldecs OBJIaJIeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KoTopas GopMyIupyeT CBOM JOCTHKEHUSI B MATEMATUYECKOU opMme.

Kypc anreOpsl n Hayan MaTeMaTHYeCKOro aHalIu3a 3aKJaJbIBa€T OCHOBY IS
YCHEIIHOTO OBJIAJICHUA 3aKOHAMHU (PU3UKH, XUMHUHU, OWOJIOTUHU, TOHUMAHUSA
OCHOBHBIX TEHJICHIIMM OKOHOMUKH U OOIIECTBEHHOW IKWU3HU, IO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOW XM3HU. B TOXXe Bpemsi OBjIajcHUE
a0CTpaKTHBIMM W JIOTMYECKHM CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIHSIMHU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKACHUS, UCTIOJIb30BAaTh 0000IICHNE U KOHKPETU3AlUI0, aOCTparupoBaHue u
aHaJOruio, POopMHUPYET KpeaTUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M Haval MaTEMaTHYeCKOro aHaju3a B CTaplied IIKOJe ydJarluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENEH peaibHbIX CUTYyallMd W HHTEpHpeTaIluu
NOJYYCHHBIX  PEIICHHM, 3HAKOMSATCS C  TOpUMepaMH  MaTEeMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpuUpoae, HAykKe H B HCKYCCTBE, C BBIJAIOUIUMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obnagaer 3HaYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMATIOM, KOTOPBIM
peanu3yercs Kak uyepe3 y4eOHbIM Marepual, CIOCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK M Uepe3 cHenupuKky ydyeOHOM AesTeNbHOCTH,



TpeOyroien CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IPOIOIKUTENBHON
KOHUEHTPAIIM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJIYYEHHbIA PE3YNIbTaT.

B ocHoBe Meroguku oOydeHHs] anreOpe M HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JISKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

CtpykTypa Kypca «Anredpa v Hayaia MaTeMaTHUYeCKOro aHAIN3a» BKIIIOYAET
CIENYIOIINE CONEPKATEIbHO-METOIUUECKUE JUHUU: «YUucna W BBIYUCICHUA,
«Dynkuu  u - rpaduku», «YpaBHEHUS W HepaBeHCTBa», «Hauwana
MaTEMaTUYECKOrO0  aHanu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE
COZIEPKATENBHO-METOANYECKUE JIMHUM HW3Yy4YalOTCSd Ha MPOTSHKEHWM JBYX JIET
oOy4eHMs B CTaplliel IIKOJIe, €CTECTBEHHO JOMOJHSS APYr APYra U MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pazfenamu. [laHHbIA Kypc  SBIISIETCS
UHTErPAaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B ce0€ COAEpKAHUE HECKOIBKUX
MaTEeMaTUYECKUX AUCLUIUIMH: anredpa, TPUrOHOMETPHUS, MaTEMATHYECKUI aHaIIN3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBJIaJ€BalOT BCE Oosee
MIUPOKUM MaTEMaTUYECKHUM alllapaToM, Y HUX MOCIeN0BaTeNbHO (HOpMUPYETCS U
COBEPIIEHCTBYETCS YMEHUE CTPOUTh MaTEMaTHYECKYI0 MOJEIb pEaJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, INOJYyYEHHbIE B Kypce «Aurebpa W Hayana
MaTEMaTUYECKOTO aHaM3ay, JUIsl PEIICHUsS] CaMOCTOATENbHO C(HOpMYyITUPOBaAHHOM
MaTEMaTUYECKOH 3a1a4M, a 3aTEM UHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3yibTarT.

CopepxarenbHo-MeToAuYECKas JMHUA «HUucna ¥ BBIYMCIICHMS» 3aBEpPLIACT
(opMHUpOBaHNE HABBIKOB MCIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAa4YaToO B OCHOBHOW MIKojie. B crapmiedt mikone ocoboe BHUMaHUE YAENSETCS
(OPMUPOBAHUIO TPOYHBIX BBIUKUCIUTEIbHBIX HABBIKOB, BKJIIOYAIOIIMX B CeOs
UCTIOIB30BAaHUE PANUYHBIX (OPM 3aMUCH JACHCTBUTEIBHOI'O YHCIA, YMEHHUE
pPalMOHAIIBHO BBINOJIHATh JEHCTBUS C HUMH, JelaThb HPUKUIKY, OLEHUBATH
pe3ynbrar. OOyuyaromiyecs TMOMYyYarOT HABBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUI C 4YHCJIaMH, 3allMCaHHBIMU B CTaHIapTHOM (dopwme,
UCIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKEHHUI.

JIunnsa «YpaBHEHUST W HEPABEHCTBA» PEANM3YETCS HA MPOTSIKEHHUH BCErO
oOy4eHHs] B CTaplled IIKoJie, TMOCKOJbKY B KaXJIOM pas3felne MporpaMMbl
OpEeyCMOTPEHO pEIIeHNnEe COOTBETCTBYIOUIMX 3ahad. OOydaronuecs: OBJIaIeBaloOT
pa3IMYHBIMM METOJAMU PEHIEHUS LEIbIX, PALMOHAJIBHBIX, HPPALMOHAIBHBIX,
NOKA3aTeNbHbIX, JIOTapu(MHUUECKUX UM  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPaBEHCTB U X cucTeM. [lonydeHHbIE yMEHUS UCTIOIb3YIOTCS MPU UCCIEI0BAHUU
(YHKIMI C TOMOIIBIO MPOU3BOJHON, PEIICHWH MPHUKIAIHBIX 3a/7ad W 3a/1ad Ha
HaXOXJAEHUE HauMOONbIIMX W HAUMEHbIIMX 3HaueHuil ¢QyHkuuu. JlaHHas
collepKaTesibHasi JIMHHMS BKJIIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUUN
BBITIONIHATh Pacy€rsl Mo (QopMmynaMm, MpeoOpa3oBaHUsl UENbIX, PAMOHATIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHHUNA, & TAK)KE BBIPAKEHUM,



COJlepKAIllUX CTENeHH W Jiorapudmsl. brarogaps u3ydeHUIO anredpanyecKkoro
Marepuajga OPOMCXOAUT  JaJbHEWIIEEe  Pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOT'O MBINUICHUST ydaluxcs, (QOPMUPYIOTCS HABBIKU JAEIYKTUBHBIX
paccyxJeHuid, paboTbl C  CHMBOJBHBIMH  (opMaMu,  TPEJICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJIE PAaBEHCTB M HEPABEHCTB. Anreodpa
npemyiaraet d(pdheKTUBHbIE HMHCTPYMEHTBI I PEUICHUS TMPAKTHUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ1a4, HArJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKH.

ConepxarenbHO-MeTOAMYeCKass JWHUAS «DyHKIMH W Tpadukuy TECHO
NEPEIUIETAETCA C IPYTUMU JMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET
MOCJIEIOBATENBHOCTh U3YUYCHHUS Marepuaia. N3yuenne CTENEHHOM,
MOKA3aTeIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (QYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelIeHus 3a1a4 U3 JPYruX y4eOHBIX
IPEAMETOB U PEANBHOM KM3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM AHAIU30M,
TaKk U C PEIICHUEM YpaBHEHUU U HepaBeHCTB. [Ipu 3TomM Oombioe BHUMaHUE
ynensiercs (OpMHUPOBAHUIO YMEHHUS BhIpaKaTh (HOpMyIaMu 3aBUCUMOCTH MEXKIY
pa3IMUHBIMU BEJIMYMHAMU, HUCCIEIOBATh IMOJyYeHHbIE (DYHKIHUU, CTPOUTH HX
rpaduku. MaTepuan 3Tol cojiepKaTeIbHON JTMHUY HalleJICH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXAY BEIUYUHAMHU B
paznuyHON ¢opMe: aHATUTHYECKOU, Tpaduueckoid u cioBecHoW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBILUIEHUS, CIHOCOOHOCTH K
0000I1IEHNI0 ¥ KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUIA.

ConepxarenbHasg nuHUs «Hadanma mMareMaTHdeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACHIMPUTHh KPYr KaK MAaTEMAaTHUYECKUX, TAK U MPUKIIAJHBIX 3a/1ad4,
JOCTYIIHBIX 00YYaroUMCS, Y KOTOPBIX MOSBISETCS BO3MOKHOCTh MCCJIEI0BATh U
CTPOUTh TpapuKku (QYHKIUH, ONpefensTh UX HauOONbIIME W HaUMEHBIINE
3HAUEHHUS, BBIYUCISATH IUIOMIAAU (PUTyp U OOBEMBI TEl, HAXOAUTH CKOPOCTH M
yCKOpeHus npoueccoB. /[laHHas copepkarenbHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHMSI MaTEMAaTHYECKHMX MOJEIEH pEAJbHBIX CUTYyaluH,
HAXOXKJICHUS] HAWJIYYIIErO PEHICHUS B MPUKIAIHBIX, B TOM YHCIE COLUHUAIBHO-
SKOHOMUYECKHUX, 3aJa4aX. 3HAKOMCTBO C OCHOBAMHM MaTE€MAaTHYECKOI'O aHajin3a
CIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUH paclO3HaBaThb IMPOSIBICHUS 3aKOHOB
MaTEeMaTUKM B Hayke, TEeXHUKe U uckyccrtBe. OOydaroniuecss y3HAIOT O
BBIJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHbIX B XOJE€ pa3BUTHS MaTEMaTHKU Kak
HAyKU, U UX aBTOpax.

ConepxaTtenbHO-MeToANYECKast JIMHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM
MOCBAILIEHA  DJIEMEHTaM TEOPUM  MHOXKECTB. | €OpPETUKO-MHOKECTBEHHBIE
MpEACTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTUKH WU Mpeararor



Han0OoJee YHUBEPCAIBbHBIN SA3bIK, OOBEAUHSIIONIMN BCE pa3Jeibl MAaTEMATHKU U €€
OPWIOKEHUH, OHU CBSI3BIBAIOT pa3Hble MATEMATHUYECKUE AMCIUIUIMHBI B €IUHOE
nenoe. [loaroMy BaKHO JaTh BO3MOKHOCThH IIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBI SA3BIK COBPEMEHHOM MAaTEMAaTHUKM W HCIIOJIB30BaTh €ro Jyisl
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havajsia MaTeMaTUYECKOr'0 aHalM3a» MNPUCYTCTBYIOT
TaKk)K€ OCHOBBbl MAaTEMAaTUYECKOTO MOJCIUPOBAHUS, KOTOPbIE MPU3BAHBI
chopMUpPOBaTh HABBIKU MTOCTPOCHUS MOJIENIEN PeabHBIX CUTYallUi, UCCIIETOBAHMS
ATUX MOJENIeH C MOMOIIbIK amnmnapara aiareOpbl U MaTeMaTHYEeCKOro aHajlu3a U
UHTEPIPETALMU MOJYUYCHHBIX PE3yNbTaToB. Takue 3aaHusl BIUIETEHbI B KaXKIIbIN
U3 pa3qeNoB IPOrpaMMBbl, TOCKOJbKY BECh MaTEepUal Kypca IUPOKO UCTOIb3YETCs
JUISL pelieHusl TPUKIaAHbIX 3a1ad. [Ipy peleHnn peanbHbIX MPaKTUYECKUX 3a/1a4
ydaluecs pa3BHBAIOT HAONIOAATENBHOCTh, YMEHHE HAXOAHMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCIOJNb30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3aJlay OpraHu3yeTcs B MpOIecCe M3YYEHHUs BCEX TeM Kypca «Anredpa M Havaia
MAaTEMATUYECKOI0 AHAIIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM ruiaHe Ha u3ydyeHUE Kypca ajireOpbl MU Hayajl MaTEMaTHYE€CKOIo
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Heento B 10 kiacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

Yucia 1 BBIYMCICHUA

PaumonanbHbie ynciaa. OOBIKHOBEHHbIE U JECATUYHBIE JPOOM, MPOLIEHTHI,
OecKkOHEUHble  mepuoAudeckue aApodu. ApudmeTuyeckue  onepanud C
paloHaIbHBIMU YHCIIaMU, IPE0Opa30BaHusl YUCIOBIX BbhIpakeHul. [Ipumenenune
Ipo0eil U MPOLEHTOB JUIsl PELICHUs] TPUKIAJHBIX 33/1ad U3 Pa3ju4HbIX OTpacliiei
3HaHUU U PEANbHOM KU3HH.

JlelictBuTenbHble uKcia. PanvoHanmbHbIE W UppalMOHAJIBHBIE YHCIIA.
Apudmernueckue onepanuud C JAEUCTBUTENbHBIMU uyHciaamMu. [lpubmmxéHnbie
BBIYMCIIEHUS, ITPABWJIA OKPYIJIEHUS, IPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrannmaptHas  ¢dopma  3alucH
neicTBuTENbHOr0 yucia. Mcnonb3oBaHue moaxonsiied  (GopMbl  3amUCH
JEUCTBUTENBHBIX YHUCEN Ui PELICHMs IPAKTUYECKUX 3a1a4 W INPEICTABICHUS
JAHHBIX.

ApudmMernyeckuii  KOpeHb  HaTypajlbHOM  cTeneHu.  JleWcTBus  C
apu(PpMETUIECKUMU KOPHSIMHU HATYpaJIbHON CTEIIECHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxknecTBa U TOXKIECTBEHHbIE MPEe0Opa30BaHUs.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUYECKHE (POPMYIIBIL.

YpaBHeHHE, KOpPEHb YypaBHEHUs. HepaBeHCTBO, peElIEHHME HEPABEHCTBA.
Meron nHTEpPBAIOB.

Pemenue uenbix u JpoOHO-palliOHABHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne nppanvioHaIbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienre TpUuroHOMETPUYECKUX YPABHEHU .

IIpruMmeHeHne ypaBHEHUMM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a1a4
¥ 3a7a4 U3 Pa3IMYHBIX 00JIacTel HAYKH U PeaTbHOM KU3HU.

DOYyHKIUHN U TPAPUKHU

OyHkums, crnocodbl 3amanus ¢QyHkuuu. ['paduk  GyHkumu. BzaumHo
oOpaTtHbie (DYHKITHH.

Ob6nacTte ompeneneHds U MHOXECTBO 3HadeHH (yHkumu. Hymmn dyHkumu.
[TpomexxyTku 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennas GyHKIMS ¢ HATypajdbHBIM U IIENIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpauK KOpPHS n-Oi CTENEHHU.



Tpuronomerpudeckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPHUUECKUX
(GyHKIMN YUCIIOBOTO apryMEHTa.

HauaJsia maTeMaTH4eCKOr0 aHAJIU3A

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJI€N0BaTEIbHOCTEH.
MOHOTOHHBIE TOCJIEN0BATEIBHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObiBaroiast
reoMmerpuueckas nporpeccus. CymMma OeCKOHEUHO YObIBaroIeld reoMeTpUIecKoit
nporpeccun. GopMysia CIIOXKHBIX MPOLEHTOB. Vcmonb3oBaHWE mporpeccuu s
pELICHHS PEabHBIX 3a7a4 MIPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, olepaluu Haj MHOXXecTBaMu. Juarpammbl JOinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONUCAaHHUS PEATbHBIX
MIPOLIECCOB U SIBJIICHU, MPU PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3ATEIbCTBO.

11 KIIACC

Yuciaa u BbIYMCICHUS

HarypaneHbie u nensie yncna. [IpusHaku 1eIMMOCTH LEIBbIX YUCEIL.

CrteneHb C pallMOHAIBHBIM MoKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecITUUHbIE U HATYpaJIbHbIE JTOrapU(PMBI.

YpaBHeHUs] U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXKEHHUM, COIEpKALINX JOrapu(MBbI.

[IpeoOpa3oBaHre BBIpaXXEHUH, COAEpKAIIUX CTEHNEHH C PalUOHAIbHBIM
MIOKAa3aTeNEM.

[Ipumepsl TPUrOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypAaBHEHUS U HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHHUsI 1 HEPaBEHCTBA.

CucTtembl TUHEHWHBIX YpaBHEHMN. PeleHne MpUKIaIHbIX 33/1a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad W3 pa3juvHbIX 00JlacTed HAayKHu W peanibHOM
KU3HU.

DYyHKIUHN U TPaPUKH

Oynkumsa. [lepuogmueckne  pynkumu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (QyHKUuU. HanOosnbliee W HavMeHbIlIee
3HaYeHHE (PYHKIIMU HA IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKIINN, X CBONCTBA U TpadUKH.

[TokazarenbHast u gorapudmuyeckas QyHKIUH, UX CBOWCTBA U TPAQUKH.



Hcnonb3oBanue rpaukoB PyHKIUNA NI PEIICHHs] YPABHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonb3oBanue rpa@ukoB (QyHKIUI s HCCIENOBaHUS MPOLECCOB U
3aBHUCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUH 3aJad U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATbHON KU3HHU.

Havana maTeMaTH4ecKOro aHaJm3a

HenpepoiBabie pyHKIIMKU. MeTo1 HHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB.

[Ipomsponnas  ¢yHkmuu. ['eomerpudeckuii ©w  QU3HYECKUH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  37Me€MEHTapHBIX  QyHKIUH.  DopMynbl  HAXOXKICHHS
IPOU3BOIHON CYMMBbI, TPOU3BEIAEHUS U YACTHOT'O (DYHKITHIA.

[IpumeHneHnre MPOU3BOAHON K UCCIENOBAaHUIO ()YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxaeHue HanOobIIero 1 HauMEHbIIEro 3Ha4yeHusl GQyHKIUH Ha
OTpE3KE.

[IpyuMmeHeHne NTPOU3BOAHOM IS HAXOXKICHUS HAWIY4dlIEro pEUICHUs B
OPUKJIAJHBIX 3a/Jadax, Ui ONpeNel]eHUs CKOPOCTHM IHpOLecca, 3aJaHHOIrOo
(dopMynoi niam rpauKoMm.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX.

WNurerpan, ero reoMmerpudyeckuid W (usmdeckuid cmbicia. Bwruucienue
uHTerpaia no gopmyne Hetorona—Jleliouuna.



IINIAHUPYEMBIE PE3YJIBbTATBI

OcBoenue ydebHOro mpenMera «Maremaruka» JOKHO 00€CIIeunBaThH
JIOCTHKEHUE Ha YPOBHE CpeiHEro o0111ero o0pa3oBaHus CIEIYIOMNUX JUYHOCTHBIX,
METanpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS IMPOTrpaMMbl y4EOHOr0 MpeaMeTra
«MaremMaTuKa» XapaKTepU3yITCS:

['paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKM O0YYaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOro 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxaaHCKoro ooOimiecTBa (BbIOOPBL, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMU WHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIMAMY U Ha3HAYEHUEM.

[TarpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXAaHCKOW UJIEHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHCKON MAaTEMaTUYECKOW IIKOJbI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B JAPYrUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'O BOCTTUTAHUS:

OCO3HAaHUEM JIYXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoa;
c(OpMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JTUYECKOTO TMOBEACHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JICSTEIbHOCTHIO
y4€HOr0; OCO3HAHMUEM JIMYHOI'0 BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OyyIIero.

DCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOILIEHHUEM K MHpPY, BKIIOYas ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pelieHuH, paccyXacHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE!

c(OPMHPOBAHHOCTBIO YMEHHSI TPUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 370pOBOro U 0€30MacHOro o0pasa *Ku3HU, OTBETCTBEHHOI'0 OTHOILICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHME, COATAHCUPOBAHHBIN PEXUM 3aHATUN U

OT/IbIXa, perynsipHas busnueckas AKTUBHOCTB); (bu3nYecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHAIX CIIOPTUBHO-03/I0POBUTEIHHOM
JeSITeNbHOCTBIO.

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IIEHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnmuyHeiM  chepaM  TPOPECCHOHAIBHONW  JCATEIIBHOCTH,  CBS3aHHBIM  C
MaTEeMAaTUKOW M €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymel mnpodeccud W pealn30BBIBAaTh COOCTBCHHBIC JKM3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM0OOpa30BaHUI0 HAa TIPOTSHKEHUH BCEH JKM3HH; TOTOBHOCTBIO K aKTHUBHOMY
YYaCTHIO B PEHICHUHN MIPAKTUICCKUX 33J1a4 MaTEMaTUIECKOM HAIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTHYECKOH KYJIbTYpPhI, TMOHUMAHUEM BIIUSHUS
COIMAJIbHO-D)KOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATBLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKHX  Ipo0JIeM;
OpHEHTallMeld Ha MPHMEHCHHE MaTeMaTHUYECKHX 3HAHHWHM JIS peIIcHUs 3a1ad B
00JaCTH  OKpY)KAroIIel Ccpeapl, IUTAHUPOBAHUSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CPEIbI.

[{eHHOCTH HAyYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  pa3BUTHA HAyKH H  OOIICCTBCHHOH TNPAKTUKH, IOHHMMaHHEM
MaTEMaTUYECKON HAyKH Kak cQepbl YeIOBEUECKOW JIEATCIIbHOCTH, JTaroB ¢€
pPa3BUTUS M 3HAYUMOCTH JUUII PA3BUTHS I[MBWIM3ALMN, OBJAICHHUEM S3BIKOM
MaTEeMAaTUKH M MaTeMaTHYeCKOW KyJIbTYpOW KaK CpPEJICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIBCKYIO NESITEIbHOCTh
WHIMBH/IYyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbie pe3yibTaThl OCBOSHHUS MPOrpaMMbl yu4eOHOIo MpeaMera
«MaremaTuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCAIbHBIMH
NO3HABAMESIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmsusiMuU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1) Vuusepcanvnvie  no3znasamenvhvle  Oeticmaus, obecneyusawom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarwuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarwe2o0  Mupa,  HpPUMEHEHUe  JI02UYECKUX,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ uHgopmayuet).

ba3oBbie nornueckue JeMCTBUS:

e BBIABIIATH U XapaKTepPHU30BaTh CYIICCTBEHHBIC NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (HOPMYITHUPOBATH
ONpeNeNeHUs]  TMOHSTUM; yCTaHaBIMBAaTh CYIIECTBEHHBIM  MpPU3HAK
KJIaccu(UKaIMM, OCHOBAHUSA JJIsi OOOOINCHWUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;



BOCHIPUHUMATh, (OPMYIUPOBATbH M  NPEOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHbIE W OTpPULATENbHBIC, €IMHUYHBIC, YAaCTHbIE W OOLIUE;
YCIIOBHBIE;

BBIIBISITP ~ MaTr€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpEUMsl B (pakTaxX, [NaHHBIX, HAONIONEHUSAX U YTBEPKICHHSIX;
npenjiaraTb ~ KpUTEpUM  JJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHUI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXXIEHUS U BBIBOJIBI;

BbIOMpATh crnoco0 pemieHus ydyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOosiee MNOAXOASIIUNA ¢ Y4YETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrIie nccneaoBaTenbLCKIUe JSHCTBUS:

UCTIOJIh30BaTh BOIIPOCHI KaK HMCCIIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynpoBaTh BOMPOCH], (GUKCUPYIOUIME MPOTUBOPEUUE, MpoOIemMy,
yCTaHAaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMUpPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO TO3HIINIO, MHEHHE;

IPOBO/IUTH CaMOCTOSITETTLHO CTUTAHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00beKTa, SIBIEHUS, TPOIEcca, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEeKTaMH, SABICHUSIMH, TPOIIECCAMU;

CaMOCTOSITEIbHO (POopMyTHUpPOBaTH 000OIIEHUST U BBIBOJIBI 110 pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEA0BAHMS, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000ILIECHHIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCA, a TaKKE BBIIBUTAThH
MPEATNOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmaruei:

BBISBJISITH IeUITUTH MH(OpPMALIMK, JAHHBIX, HEOOXOAUMBIX JIs OTBETA
Ha BOIIPOC U JJIsI pELIEHU 3a1a4U;

BBIOMpaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(OpPMAIIHIO
Pa3IMYHBIX BUJOB U (hOPM IMPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpPMAIMIO, MIPEACTABIATH €€ B pa3IMuHbIX (hopmax,
WUTIOCTPUPOBATh TpaduyecKky;



2)

OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSITEIIbHO
c(OpMYITHUPOBAHHBIM KPUTEPUSIM.
Yuusepcanonvie  KoMMyHuxamueHnwvle Oelicmeus, obecneuugarom

CcHOPMUPOBAHHOCMB COYUATILHBIX HABLIKOE 00OVHAIOUJUXCHL.
OO1enue:

BOCIIPHHUMATh ¥ (POPMYIHpPOBATH CYXKIECHHUS B COOTBETCTBHU C
YCIIOBUSIMU U LETSIMU OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS TI0
XOJTy peleHus 3a/1a9i, KOMMEHTUPOBAThH MMOTYyUYEHHBIN pe3ysIbTarT;

B X0JIe OOCYXKICHHUsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
npo0JIeMBI, pelraeMoi 3a/1aun, BHICKa3bIBATh HJICH, HAICJICHHBIC HA ITOUCK
pEIICHHsI; COIMOCTAaBJISATh CBOM CYXKICHHUA C CYXICHHSIMH JPYTUX
YY9aCTHUKOB JHMAJIOTa, OOHAPYXXUBATh Pa3IMUUE W CXOJCTBO TO3WIINN; B
KOPPEKTHOU popme (hopMyIUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEICTaBISITh  pPE3yNbTaThl  pEIICHHs  3aJladd,  OKCIIEPUMEHTA,
UCCIICIOBAHUS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIICHUS C YIETOM 3aJ1a4 TPE3CHTAINN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W HUCIIOJNIb30BaTh  MPEUMYIIECTBA  KOMAHAHOM |
WHANBUYyaTbHON paOOThI MPY PEIICHUH YIEOHBIX 3aj1a4; MPUHUMATH I1eITh
COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OpPraHU3AIlUI0 COBMECTHOMU
paboThI, pacrpenensTb BUAbl paboT, 10roBapuBaThCs, 00CYXK1aTh MPOIIECC
U pe3yJbTat paboThl; 0000IIaTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax padboTHI (00CYKIeHUsI, 0OMEH MHCHHUIA,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIOJHATH CBOK YacTh pPabOTHI H
KOOpJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YICHAMH KOMAaHJbI;
OLICHMBAaTh KA4ye€CTBO CBOET0 BKJIaJia B OOIMIMUN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuugarom

Gdopmuposanue cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMIU.
Camoopranu3zanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3a/la4u, BBI6I/IpaTB CII0co0 peumcHuA C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUN ¢ y4€TOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU IO3HABaTENbHOM pediaekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MTPOLECCOB, UX PE3YyJIbTATOB;
BJIAJ€Th CHOCOOAMM  CaMOINpPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yapTara pelieHus MaTeEMaTUYECKOW 3a1a4H;



e TMPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBbHOCTh HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE peE3ylbTaTa LEIM U YCIOBUSAM, OOBSICHATH
IIPUYMHBl TOCTVIKEHHSI WIM HENOCTHKECHHS PE3YJIbTATOB AEATEIbHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpa U Hayanma MaTeMaTHUYECKOrO aHaIHM3ay
Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHUsl TOHKHO oOecreYrBaTh JOCTHKEHUE
CIEIYIONTUX MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

10 KJIACC

Yucaa v BLIYMCICHUS

OnepupoBaTh MNOHATHUSMH: PALMOHAIBHOE U JEHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAA U JECATUYHAS APOOb, MPOLICHTBHI.

BoimonuaTe  apudMmeTHyeckde — onepauudd ¢ paldOHAJIbHBIMM U
JNENCTBUTEIBHBIMU YHCIAMU.

BoemonusaTe npuOmmkEHHBIE BBIYUCIICHUS, UCTIONB3YS MpaBUiIa OKPYTJICHUS,
JenaTh NPUKHUIIKY U OLIEHKY PE3YJIbTaTa BHIYUCICHUM.

OnepupoBaTh TMOHATUSAMHU: CTENEHb C LEIbIM IOKa3aTENeM; CTaHIapTHas
¢opma 3amucu  JEHCTBUTENBHOTO YHCIA, KOPEHb HATypalbHOM CTEINEHH;
UCTIOIB30BaTh MOIXOIANIYI0 (POPMY 3alUCU JEHCTBUTEIBHBIX YUCEI JIJISl PEIICHUS
NIPAaKTUYECKUX 3a]1a4 U MIPEACTABICHUS 1aHHBIX.

OneprpoBaTh MOHATUSMU: CUHYC, KOCUHYC U TaHI€HC MPOU3BOJIBHOTO YTJIa;
UCTOJIb30BaTh 3alIMCh MPOU3BOJIIBLHOIO yria uepe3 o0paTHbIE TPUTOHOMETPUUECKHE
GyHKIHH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILENOE,
palMOHAIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPAaBHEHHE;

Boinonusate npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoemonusaTe npeoOpa3oBaHUs LEIbIX, PAlMOHAIBHBIX W HMPPALMOHAIbHBIX
BBIDQXKEHU W  pelmaTbh OCHOBHBIE THIIBI  LEIbIX, PAalUOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

IIpuMeHATh YypaBHEHHs M HEPABEHCTBA I PEUICHUSI MATEMATUYECKUX 3a]1a4
W 3a]71a4 U3 Pa3IMYHbIX 00J1acTell HAYKW U PeaIbHON KU3HH.



MopnenupoBarh peajibHbIE CUTyalldd Ha S3bIKE aure0pbl, COCTaBISATh
BBIPAKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
NOCTPOEHHBIE MOJIEJIN C UCIIOJIb30BAHMEM alllapaTa ajreopsbl.

DYyHKIUHN U TPaPUKHU

OmnepupoBaTh MOHATHSIMH: (PYHKIIHS, CTIOCOOBI 3aiaHusi (PyHKUIWH, 00IacTh
OTIpEeeNIeHUs] U MHOXKECTBO 3HAuYeHUU (PYHKIUHU, TpaduK (PYHKUHUHU, B3aUMHO
oOpaTtHbie (DYHKITUH.

OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIUH, HYIU
(GYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ncnonb3oBaThk rpa@uku GyHKIMM 1715 pellieHnus ypaBHEHUH.

Crpoutpk 1 4uTaTh rpapuKu JUHEHHON (QYHKIMH, KBaJPATUYHON (PYHKIMH,
CTENEHHOM (PYHKIIMH C LIEJIBIM [IOKa3aTEeJIEM.

Ucnonw3oBate rpadukyd QyHKIMA I8 UCCIEAOBAHMUSI TMPOIIECCOB U
3aBUCUMOCTEN MpPHU pEIIeHUH 3aJlad U3 JPYruX y4eOHBIX MPEIMETOB U peaibHON
’KU3HU; BBIpaXXaTh (pOpMynaMu 3aBUCUMOCTU MEX]y BETUUMHAMH.

Havajia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: IOCJIEIOBATENbHOCTh, apu(pMeTHyecKas H
reoMeTpuyecKas Mporpeccumu.

OnepupoBaTh MOHATUAMH: OECKOHEUYHO YOBIBAIOIIAs TI€OMEeTpUYecKas
nporpeccusi, cymma 0eCKOHEUHO yOBIBAIOIIECH FeOMETPHUECKON POTPECCHH.

3anaBaTh NOCIEN0BATENLHOCTH PAa3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCJIEIOBATENBHOCTEH U MPOTPECCUI IJIsl PEIICHHUS
peasIbHBIX 3a]a4 PUKIIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMH: MHOXECTBO, OIlEpalliy HaJl MHOXECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Juisl  ONMCaHUs
peabHBIX HPOLECCOB U SIBJICHUM, NMpU PEUICHUM 3a4ad M3 JAPYrux Y4eOHbIX
IPEIMETOB.

OnepupoBarh  MOHATHUAMMU: ONpEJEIICHUe,  TEeOpeMa,  CJEACTBHE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yuciaa u BBIYMCICHUS

OnepupoBaTh MOHATUSAMM: HATYpPaJbHOE, LEJI0E€ YHUCIO; HCIOJIb30BaTh
NPU3HAKK JIETUMOCTH LIEJIBIX YHCEJI, Pa3I0KEHUE YUCIIA Ha MPOCThIE MHOKUTEIN
IUI pELLIeHUs 3aau.

OnepupoBath MOHATUEM: CTEIIEHD C PAl[MOHAJIBHBIM IIOKA3aTEJIEM.

OnepupoBaTh NOHATHUAMHU: JIOrapu(dmM 4yMcia, JECATHUUHBIE M HATypaJbHbIC
Jaorapu(pMsl.



YpaBHeHUs] H HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW JJId MpeoOpa3oBaHUs  BBIPAXKECHUIA;
ONEPUPOBATH TOHATUAMM: IOKA3aTEIbHOE YpPAaBHEHHWE W HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIBI [IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Bremonusate mnpeoOpa3oBaHUsl BBIPAKEHUH, COAEpXKAIIUX JIOTapu(MBI;
ONepUpPOBaTh MOHATUAMU: JOrapu(pMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI TOTapU(PMUUYECKUX YPaBHEHUIN U HEPABEHCTB.

Haxoaute pemenus npocTenmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHUCTEMA JIMHEHHBIX YpaBHEHUH MU €€ pPEIICHHUE;
UCITOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN JJIS1 PEIIECHUS MPAKTUUYECKHUX 3a7ad.

Haxomurts permieHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEH PAlMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MopnenupoBarb peajibHble CUTyallud Ha S3bIKE anre0pbl, COCTaBIATh
BBIDQKEHUS, YPABHEHHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3a/1a4H,
UCCJIeIOBAThH MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM aIllapaTa aireophl.

DOyHKUUM U rpaduku

OnepupoBaTth  MOHATUSAMHU:  NepUoAMYEcKas  (QYHKLIHS, MPOMEXYTKH
MOHOTOHHOCTH ~ (DYHKIIMM, TOYKH OKCTpemMyMma (QyHKIUM, HauOoibllee U
HalMEHblllee 3HAueHUs (QYHKIUM Ha MPOMEXKYTKE; HCIOIb30BaTh HX IS
uccienoBanus (pyHKINM, 3aJaHHOU TPaPUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TOKA3aTEIbHOH, JIorapupmMuueckon u
TPUTOHOMETPUYECKUX (PYHKIUH; H300pakaTh UX Ha KOOPJIUHATHOM IJIOCKOCTH U
UCITOJIB30BATh JJIsl PELLICHUs YPABHECHUN U HEPABEHCTB.

N300paxxatb Ha KOOPAMHATHOM IUIOCKOCTU IpaMKH JIMHEWHBIX ypaBHEHHI
Y UCIIOJIB30BaTh UX JUIS PELIEHUs CUCTEMBI JIMHENHBIX YPaBHECHUM.

Ucnonb3oBath rpaduku QyHKIUNH JUIsi  UCCIENOBAaHUS TMPOIECCOB U
3aBUCUMOCTEH U3 IPYrUX y4eOHbBIX TUCHUILIMH.

Hayana MaTeMaTH4eCKOro aHajIu3a

OnepupoBaTh NOHATUIMU: HENpEpbIBHAS (QYHKLMS; TPOU3BOAHAS (DYHKIIMH;
UCIIOJIb30BaTh TEOMETPUUECKUN U (PUBUYECKUI CMBICT TPOU3BOIHOMN ISl PEIICHUS
3aaad.

Haxonute npon3BOgHBIE 3JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEAEHUS, YACTHOTO (DYHKIIMIA.

Hcnonb3oBaTh MPOU3BOAHYIO JI HCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl UCCIEAOBAaHUS K IOCTPOCHUIO IPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKIACHUS HAWIY4YLIEro PEIICHUS B
NPUKJIAJHBIX, B TOM YHCJIE COUUATbHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TMOHATHSAMHU: TEpBOOOpa3Hasi W  MHTErpall; TOHUMATH
TreOMETPUIECKUN U (PU3UYECKUIN CMBICI HHTErpaa.



Haxonute mepBooOpa3HbIie dJeMEHTAPHBIX (DYHKIHMH; BBIYHCIATH WHTETPal
no ¢popmyiie Hetorona—JIeitGHumna.

PemaTe mpukiagHbie 3a7a4M, B TOM YHCIIE COIMAIbHO-DKOHOMHUYECKOTO U
dusznyueckoro xapakrepa, CpeiCTBaMU MaTeMaTUYECKOT'0 aHaJN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumeHoBaHue pa3ieoB 4 TeM (undposbie)
n/n NMPOrpaMMblI Bcero Konrponbubie | IMpakririeckie o0pa3oBaTejibHbIE
padoThbI padoTsI pecypesI
MHokecTBa pallMOHAJIBHBIX U http://school-
JICCTBUTEIIBHBIX uKcell. ParinoHansHbIe 14 1 collection.edu.ru/
ypaBHEHUS U HEPABEHCTBA https://resh.edu.ru/
Oynknuu 1 rpadguku. CTeneHsb ¢ MesIbIM 6
noKa3aresiem
ApupmeTnueckuii KOpeHb N—Oi CTETIeHHU. 13 |
WppannoHanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyibl
TpuroHomerpun. Tpuronomerpnyeckue 22 1
ypaBHEHUS
[locnenoBaTeabHOCTH U POTPECCUU 5
[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 3 |
3HAHUI
OBUIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 4 0




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHMe pa3iesioB U TeM (uudgposbie)
n/n MpPOrpamMmMbl Bceero Koutpoabuere | IpakTutieckue o0pa3oBaTe/bHbIE
padoThI padoTbI pecypebi
CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeIEM. http://school-

1 [TokazatenpHas ¢pynkuus. [lokazarensHbie 12 1 collection.edu.ru/
ypaBHEHHS U HEpABEHCTBA https://resh.edu.ru/
Jlorapudmuueckas QyHKIIHSL.

2 Jlorapudmudeckue ypaBHEHUS U 12
HEpaBeHCTBA
Tpuronomerpuyeckue GyHKIIHHA U UX

3 rpa¢uku. TpuroHomeTpuyecKue 9 1
HEpaBEHCTBA

4 [IpousBoanas. [Ilpumenenue nporu3BOIHON 24 1

5 WHTerpan n ero npuMeHeHHUs 9

6 CucreMsl ypaBHEHUN 12 1

7 HarypanbHble U 11enbie yucia 6

g [ToBTOpenue, 06001IeHNEe, CUCTEMATU3AIIHS 13 )
3HaHUI

OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 6 0







IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
Konun4yectBo yacos DJIEeKTPOHHBIE
Ne Hara nu@poBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bceero u3ydeHusi | oOpa3oBaTejbHbIE
padoThbI padoTsI
pecypchbl

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

https://resh.edu.ru/

MHO)KGCTBO, ornepanru Hal MHOKXCCTBaAMMU.

Juarpammel Ditnepa—Benna

PanmonansHeie unciaa. OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, TTPOIICHTHI, 1
OECKOHEUYHBIE IEPUOTNUECKUE IPOOH

ApupmeTrueckue oneparin ¢
palMoHaIbHBIMU YUCIIAMH, 1
npeoOpa30BaHuUs YHCIOBBIX BBIPAKCHUH

[Ipumenenue apoOeii ¥ MPOIIEHTOB IS
peleHus MPUKIIAIHBIX 33/1a4 U3 Pa3IndHbIX 1
oTpaciiell 3HAaHUM U peabHOU KU3HU

[Ipumenenue npoGeil U NPOLEHTOB IS
peleHus NPUKJIAIHBIX 3a7ad U3 pa3IMuHbIX 1
oTpaciiell 3HaHUM U peabHOU KU3HU

JlelicTBUTENIbHEIC YKnclia. PalloHaIbHEIC U

HUPPALMOHAJIBHBIE YHCIIA :
ApugpmeTrueckue onepanuu ¢ |
JEACTBUTEIILHBIMU YU CIIAMU

[pubnmxEHHBIC BEIYUCICHUS, TPaBUIa |

OKpYIJICHUS, IPUKHUJIKA U OLICHKA




pe3yibTaTa BBIUMCIICHUH

TO)K)IGCTBa Hn TOXICCTBCHHBIC

9
npeoOpa3oBaHus
10 YpaBHEHHE, KOPEHb YPAaBHEHUS
11 HepaseHcTBo, peliieHre HepaBEeHCTBA
12 Meton uHTEpBaIOB
13 Pemrenue nemnsix U 1poOHO-pAIIIOHATBHBIX
YpaBHEHUI U HEPABEHCTB
KontponbHas paboTa o TeMe "MHOXecTBa
14 palMOHANBHBIX U IECTBUTEIIBHBIX YUCET.
PannonanbHble ypaBHEHUS U HEPABEHCTB"
s OyHKIHS, CIOCOOBI 3aJaHUS (PYHKIIUU.
B3anmuo oOpaTtHbie GyHKIIUN
I'paduk pyakmumn. O6nacTs onpeneneHus u
16 MHOECTBO 3HaueHnH pyHkumu. Hymm
¢dbyaxun. [IpoMexyTKH 3HAKOTIOCTOSITHCTBA
17 UéEtHble 1 HeUETHBIE PYHKIIMU
CreneHs C LETbIM [TOKa3aTeJIeM.
18 CrangaprtHas ¢popma 3anucu
JNEUCTBUTEILHOTO YHUCIIA
Hcnonb3oBanue noaxozsieit popmbl
19 3aMycH JeHCTBUTEIbHBIX YUCEN TS
pelIeHus MPakTUYEeCKUX 3aad U
MIpeICTaBICHUS TaHHBIX
CrenenHast GyHKIHSI ¢ HATYpaTbHBIM U
20 HeNbIM noKa3areyieM. E€ cBolicTBa u
rpaduk
21 ApupMeTHuecKuil KOpeHb HaTypaTbHOM




CTCIICHHU

Apudmernueckuil KOpeHb HaTypaIbHON

22
CTETIEHH

3 CaoiicTBa apuMeTUIECKOTO KOPHS
HaTypaJbHOM CTENEHU

24 CgoiicTBa apu(PpMETHIECKOTO KOPHS
HATypaJbHOM CTENIEHU

)5 CaoiicTBa apupMeTHIECKOTO KOPHS
HaTypaJbHOM CTENEHU

26 JeticTBus ¢ apupMeTHISCKUMU KOPHSIMU
Nn—Oi CTENEeHN

27 JeiicTBus ¢ apu(pMEeTHIECKUMU KOPHIMH
Nn—OW CTENEHU

)3 JeticTBus ¢ apupMETHISCKUMU KOPHSAMHU
n—Oil CTENEeHN

29 JeiicTBust ¢ apuMETHUSCKUMH KOPHIMHU
Nn—OM CTENEeHU

30 JeiictBust ¢ apudMeTHUECKUMH KOPHIMHU
Nn—Oil CTENEeHU

31 Pewrenne nppanoOHAIBHBIX YPAaBHEHUN U
HEpPaBEHCTB

1 Pemenue nppaninoHagbHBIX YPAaBHEHUN 1
HEPaBEHCTB

33 Pemenne nppanuOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB

34 Pemienne nppaniMoHaNbHBIX YPaBHEHUN U
HEPABEHCTB

35 Pemenne uppannoHaibHbIX ypaBHEHUN U




HCEPABCHCTB

36 CaoiicTBa 1 rpauK KOpHS N-0¥ CTENEeHU 1

37 CoiicTBa U rpauk KOpHS N-0ii CTETIEHU 1
KonrtpomnsHas pabota o teme

13 "ApudmMeTHIeCKUi KOPEHb N—O0i CTETICHHU. 1
HppaunoHanpHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO |
aprymMeHra

40 Cunyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOI'O |
aprymeHra

A1 ApKcuHyC, apKKOCHHYC M apKTaHI'€HC 1
YHCIIOBOTO apTyMEHTa

4 ApKcHHYC, apKKOCHHYC M apKTaHI€HC |
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

43 onpeieJIeHuEe TPUTOHOMETPUUECKHUX 1
(GyHKINH YUCIOBOTO apryMeHTa
Tpuronomerpuieckass OKpy>KHOCTb,

44 ompeJIeNICHUE TPUTOHOMETPUUECKHUX 1
(yHKIMI YHUCIOBOTO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIBI 1

46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

49 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX |

BBIPaKCHUIN




IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX

50 . 1
BBIPa)KEHUH

51 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX |
BBIPaKCHUIN

50 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAYKEHHI

53 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX |
BBIpaKEHU I

54 Perienne TpUroHOMETPHUUECKUX YpaBHEHUH 1

55 Pemienne TpuroHOMETpUYECKUX YpaBHEHUM 1

56 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

57 PeweHne TpUroHOMETPUYECKUX YPABHEHUN 1

58 Pemienne TpuroHOMeTpUUECKUX YpaBHEHUM 1

59 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUN 1
Kontponsnas padora no teme "dopmybl

60 TpuroHoMmerpuu. TpUroHomeTpudeckue 1
ypaBHEeHHS"
IlocnenoBareabHOCTH, CIOCOOBI 3aAaHUS

61 nocJieJoBaTeabHOCTeH. MOHOTOHHBIE 1
MOCIIe10BaTEILHOCTH
ApugpmeTrueckas ¥ reoMeTpudeckas

& nporpeccuu. Vcnonp3oBaHue Iporpeccun |
JUTSL pEeIIeHHsT peabHbIX 33/1a4
MIPUKIJIATHOTO XapaKTepa
beckoHeuHo yObIBarolasi reoMeTpuyecKas

63 nporpeccusi. Cymma O€CKOHEYHO 1
yOBIBAOIICH T€OMETPUIECKON IPOTPECCHH

64 dopMyra CI0KHBIX TPOLIEHTOB 1




65 ®opMyIa CI0KHBIX TPOLIEHTOB 1
O0001enue, cucTeMaTH3anys 3HAaHUH 3a
66 Kypc are0pbl ¥ Hayal MaTeMaTH4YeCKOTO 1
aHanm3a 10 kmacca
67 HTorosast KOHTpOJIbHAs paboTa 1
O0001Ienne, cucTeMaTH3alysa 3SHAHUH 3a
68 Kypc anreOpsl M Hadal MaTeMaTHIeCKOTO 1
aHanu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoauuecTBo yacoB JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero H3y4YeHusi  o0pa3oBaTesbHbIE
padoThI padoTbI
pecypcbl
http://school-
1 Crenens ¢ pallMOHATBHBIM MTOKa3aTeIeM 1 collection.edu.ru/
https://resh.edu.ru/
2 CBoiicTBa cTeneHn 1
3 [IpeoOpa3oBaHue BBIpaXKEHU, COIEPIKAIIIX |
palMOHAIbHBIE CTETICHU
IIpeoOpa3oBanme BEIpaKEHUI, COIEPIKAILINX
4 ’ 1
paloHaIbHBIE CTETICHU
5 [IpeoOpa3oBaHue BhIpaXEHH, COIEPIKAIIIX 1
palrOHaIbHBIE CTETIEHU
6 [TokazaTenpHBIC YpaBHEHUSI U HEPABEHCTBA 1
7 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
8 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [loka3aTenbHble ypaBHEHUSI 1 HEPABEHCTBA 1
10 [loka3aTenbHbIe YypaBHEHUS U HEPABEHCTBA 1
1 IokazarenbHas pyHKIMA, €€ CBOICTBA U |
rpadux
Kontponbnas padota o teme "CTerneHs ¢
12 panroHaIBHBIM IMOKA3aTEIIEM. | |
[loxazarenbHas kius. [lokazarenbHbie
YH
ABHEHMS U HEpaBeHCTBA"
yp P
13 Jlorapudm uncia 1




14 JlecsATHYHBIE U HATYpaJIbHBIC JIOTapUPMBI

s [IpeoOpa3oBaHne BBIpAKEHHIA, COACPIKAIX
JorapupmMsl

16 [IpeoOpa3oBanue BBIpAKEHHUN, COACPIKALUX
aorapupmMbl

17 [IpeoOpa3zoBaHue BhIpaKEHUMH, COIEPIKAIIIX
JorapupMbl

18 [IpeoOpa3oBanue BBIpAKEHUH, COAECPIKAIINX
Jorapupmsl

19 Jlorapumuueckue ypaBHEHHUS U
HEpaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapumuueckue ypaBHEHHUS U
HEpaBEHCTBA

2 Jlorapudmuueckue ypaBHEHHUS U
HEepaBEHCTBA

3 Jlorapupmuueckas GyHKIHSA, €€ CBOHCTBA U
rpadux

24 Jlorapudmuueckas GyHKIHs, €€ CBOHCTBA U
rpadux

)5 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U TpaduKu

26 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U rpauKu

7 Tpuronomerpudeckue GyHKINH, HX
CBOMCTBA U TpaduKu

28 Tpuronomerpuieckne GyHKINH, UX




CBOWCTBa U IrpauKu

[Ipumeps! TPUTOHOMETPUUECKUX

29
HEpaBEHCTB

30 [IpuMepsl TPUTOHOMETPUUECKHUX
HEPABEHCTB

31 [Ipumepsl TPUTOHOMETPHUUECKHUX
HEPaBEHCTB

1 [IpuMepsl TPUTOHOMETPUUECKHUX
HEPABEHCTB
Kontposnbnas padoTa o teme
"Jlorapudpmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHUS U

33 HepaBeHcTBa. T puronomerpudeckue
GYHKIIUH 1 UX
rpaduxu. Tpuronomerpuyeckue
HepaBeHCTBa"

34 HenpepbiBHble QyHKIUT

35 MeTo UHTEpPBAJIOB JJIs1 PELICHUS
HEpaBEHCTB

36 MeTto MHTEpPBAJIOB JIJIsl pELIEHUS
HEPABEHCTB

37 [IpousBogHas GyHKIMH

38 [IpousBoaHas GpyHKIMH

39 I'eomerpuueckuii u GU3NYECKUI CMBICI
MIPOU3BOAHOMN

40 ['eomeTpuueckuii 1 GU3HUESCKUI CMBICIT
MPOU3BOAHOMN

41 [Ipou3BoHBIE 3TIEMEHTAPHBIX (QYHKIUI




42 [Ipou3BoHbIE 37IEMEHTAPHBIX PYHKLUI

43 [IpousBogHast CyMMBI, TPOU3BEICHNUS,
9acTHOTO (DYHKITHIA

44 [IponsBoHas CyMMBI, TPOU3BENEHNUS,
4acTHOTO (DYHKIMH

45 IIponsBogHast CyMMBI, IPOU3BENCHNUS,
9acTHOTO (DYHKIMIA
[IpumeHeHne Npou3BOIHON K

46 UCCIIEZIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K

47 WCCIIEIOBAaHUIO (DYHKIINI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeHneHne nporu3BOIHON K

48 rcciea0oBaHuIo (PyHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI
[IpumeHeHne Mpou3BOIHON K

49 uccienoBaHuio GYHKIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

50 Haxoxnenne HanOoIbIIero 1 HANMEHBIIETO
3Ha4YeHUs (PYHKLIUU HA OTpPe3Ke

51 Haxoxnenne HanOobIIero 1 HAMMEHbBIIETO
3Ha4yeHUs (PYHKLUU Ha OTPE3KE

50 Haxoxnenne HauboIb111€r0 1 HAUMEHBILIETO
3Ha4YeHUs1 (PYHKLIUHU Ha OTPE3Ke

53 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs (PYHKLUU Ha OTPE3KE

54 Haxoxnenne HanOOJIBIIETO Y HAMMEHBIIIETO




3Ha4YeHUs (PYHKLUU Ha OTPE3Ke

HaxomneHHe HauOOJIBIIETO ¥ HANMEHBIIIETO

55 3Ha4YeHHs (PYHKIUU HA OTPE3Ke
[IpumeHeHne nporu3BOIHOM IS
HaXO0XIEHHs HaWIY4IlEero peleHus B

56 MPUKJIAHBIX 3a/1a4ax, JIJIs OTpeIeIeHus
CKOPOCTH TIpoliecca, 3a4aHHOro (opMy1oit
Wi rpaduKoM

57 Konrtponsnas pabota o teme
"IIpousBoanas. [Ipumenenne npon3BoHOM"

58 [TepBooOpaznas. Tabmauia mepBooOpa3HBIX

59 [lepBooOpasnas. Tabmuia mepBooOpa3HBIX

60 WuTterpan, reoMmeTpuueckuil 1 pu3nyecKui
CMBICTT HHTETpalia

61 WuTerpan, reomerpuueckuii 1 Gpu3nUECKUit
CMBICII MHTETpajia

62 WuTerpan, reomerpuueckuii U Gu3nIeCKuit
CMBICTT MHTETpasia

63 Brruucnenue unTerpana no gopmyie
Herorona—JleitOnura

64 Beruucnienue unterpana no gopmyine
Herorona—JleitOanna

65 Brruncnenue unrerpana no gpopmyiie
Herotona—Jleitbnuia

66 Beruuciienue unrerpana mno gpopmyine
Herorona—Jleitoanna

67 CucTeMbl TUMHEUHBIX YPABHEHUI

68 CucreMbl TUHENHBIX YpaBHEHUN




69

Pemenne npuknaaHbIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHECHUM

70

Pemrenne npukiiagHeIX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

71

Cuctembl 1 COBOKYITHOCTH LIETIBIX,
palroOHANBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpPaBHEHUH U HEPABEHCTB

72

Cuctembl 1 COBOKYITHOCTH LIETIBIX,
palroOHaNbHBIX, UPPALMOHAIBHBIX,
MI0Ka3aTeJIbHbIX, JOrapuPMUUECKUX
YpaBHEHUH U HEPABEHCTB

73

Cuctembl 1 COBOKYITHOCTH LIEIIBIX,
palMOHaNIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbBIX, JOrapuPMUUECKUX
YpaBHEHUH U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTH L ECJbIX,
palrOHANBHBIX, UPPALMOHATBHBIX,
MOKa3aTeIbHBIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB

75

Hcnonp3oBanue rpadukoB GyHKIUN A7
pelIeHus: ypaBHEHUM U CUCTEM

76

HcnonwszoBanue rpadukoB GyHKIUN A5
pelIeHns ypaBHEHUH U CUCTEM

77

[IpumeHeHne ypaBHEHUMN, CUCTEM U
HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3In4YHbIX o01acTeit
HayKH U peaJIbHOM JKU3HU




KonTponbnas pabora o teme "MHTerpan u

78 ero npumMeHeHusi. CuctTeMbl ypaBHEHH"

79 HarypaJbHbIe ¥ 1Ieble Yrciia B 3a7a9ax u3
pEaIbHOM KU3HU

20 HatypanbHble 1 1ienbie yrcia B 3a7a4ax u3
peaIbHOM KU3HU

81 HatypanbHble ¥ 1enbie 9rciia B 3aa4ax 13
pEaAIbHOM KU3HU

82 [Tpu3HaKK AETUMOCTH LEIBIX YUCEI

83 [Ipr3HaKu AETMMOCTH LEJIBIX YHCEN

84 [Ipr3HaKu AETMMOCTH LEJIBIX YHCEN

85 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3aLIUs
3HAHUM. YpaBHEHUS

26 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUS

87 [ToBTOpenue, 06001IeHNE, CHCTEeMaTU3alUs
3HaHWUNA. YpaBHEHUS

28 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS
3HaHUU. YpaBHEHUSA

29 [MoBTOpenue, 06001IeHNE, CHCTEMAaTU3aLIUS
3HaHUU. YpaBHEHUSA

90 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3ATIHS
3HaHUH. YpaBHEHUS

91 [MoBTOpenwue, 06001IeHNE, CHCTEMAaTU3AIIUS
3HaHui. HepaBeHcTsa

9 [ToBTOpeHme, 0600IIEHNEe, CUCTEMATU3ATIHS

3HaHuil. HepaBeHcTBa




[ToBTOpenue, 060061IeHNE, CCTEeMaTHU3alus

93 N 1
3HaHui. HepaBeHCcTBa

04 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3ALUS 1
3HaHuil. HepaBeHcTsa

95 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3alUs |
3HaHui. CUCTeMBbI YpaBHEHUH

96 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTU3ALUS |
3HaHUN. CrucTeMbl ypaBHEHUI

97 [ToBTOpenue, 060061IeHNE, CHCTEeMaTU3alUs |
3HaHui. yHKIIUN

08 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS |
3HaHuil. OyHKUIKUH

99 Htorosast KOHTpOsbHas paboTa 1

100 Hroroas koHTposIbHAs paboTa 1
O000menne, cucreMaTn3anysd 3HAHUH 3a

101 Kypc anreOpbl 1 Ha4yaj MaTeMaTHu4eCKOro 1
a"amm3a 10-11 ximaccos
O00011eHne, cucTeMaTH3alysa 3SHAHUH 3a

102 Kypc aire0pbl ¥ Hayal MaTeMaTHIeCKOTO 1
ananu3a 10-11 knaccoB

OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Marematuka: anrebpa v Hauajga MaTeMaTUYECKOr0 aHaIN3a, FTeOMETPHSL.
Anrebpa u Havasia MatemaTudeckoro ananusa, 10-11 kimaccsl/ Anmumos II.A.,
Komnsrun F0.M., TkaueBa M.B. u npyrue, AkironepHoe 00111ecTBO

«M3parenscTBO «lIpocBereHne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

MaremaTuka: anredpa 1 Hayajla MaTEMaTUYECKOI0 aHaju3a, reoMeTpus. Anredpa
Y Hadaja MaTemaTtndeckoro ananmsa, 10-11 ximaccel/ Anumos IILA., Komsrun
10.M., TkaueBa M.B. u apyrue, AkimonepHoe o61ecTBo «M3narenbcTBo

«IIpocBemenne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
UHTEPHET
http://school-collection.edu.ru/

https://resh.edu.ru/
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