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MHHOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOT0 Kypca «Anrebpa U Hadajga MaTeMaTHIECKOTO
aHanmu3za» 0azoBoro ypoBHs mig oOydarommxcs 10 —11 kmaccoB pa3paborana Ha
ocHOBe DenepalibHOTO TOCYIAPCTBEHHOT'0 00Pa30BATEIBHOTO CTAaHAAPTa CPETHETO
oOuiero oOpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEenbIBISIEMbIX K MaTeMaTH4YeCKOMY OOpa3OBaHUIO, U TPAAMLUNA POCCUIICKOTrO
obpazoBanus. Peanmuzanusi mporpaMMbl OOECII€UMBAET OBJAJCHHE KIIOUEBBIMU
KOMIIETCHIIUSMHU, COCTaBISIONIMMU OCHOBY JJISi CAMOPA3BUTHS M HETPEPHIBHOTO
00pa3oBaHMsI, IETOCTHOCTh OOIIEKYIHTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O00yUYaOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Havajma MaTreMaTHYECKOrO aHAIHM3a» SBISETCS OJMHHUM W3
HamOoJee 3HAYMMBIX B MpOTrpaMMe CTapIied IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECIEYMBACT WHCTPYMECHTAIBbHYIO 0a3y UIsi HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrol CTOPOHBI, (POPMUPYET JOTHIECKOE U
a0CTpaKTHOE MBIIUICHHWE YyYalluXcsi Ha YPOBHE, HEOOXOAMMOM JJisi OCBOCHHS
KypcoB HWHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPWH, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca YydYalllhecs OBJIAJICBAIOT YHHMBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas (GOpMYJIUPYET CBOU JOCTHIKEHUS B MaTeMaTH4ecKon (hopme.

Kypc anrebpsr u Hagasm MaTeMaTHIeCKOro aHAJIN3a 3aKJIabIBACT OCHOBY JJIS
YCTEIIHOTO OBJIAJICHUS 3aKOHAMHU (DHU3UKH, XUMHUH, OHOJIOTHH, TOHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOINECTBEHHOW JKWU3HH, ITO3BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HHU. B TOoXe Bpemsi oBiiajieHue
aOCTpaKTHBIMA W JIOTHYECKH CTPOTMMH MAaTEMATHUYECKUMU KOHCTPYKITUSIMU
pa3BUBAaET YMCHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTHHHOCTH
yTBEPXKICHUSA, UCIIOIB30BaTh 0000IIEeHNE U KOHKPETHU3AIHI0, abCcTparupoBaHue u
aHaAJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3yuenus
anreOppl W HadaJdl MAaTeMaTHYEeCKOro aHaimM3a B CTaplied IIKOJE YydJaluecs
MOJTy4ar0T HOBBIM ONBIT PEIICHUS MPHUKIAAHBIX 33J1ad, CaMOCTOSTEIHHOTO
MIOCTPOCHHUSI MAaTEeMAaTHYECKUX MOJETEH peaNbHBIX CUTyalluid W HHTEPIpETaIH
MOJYYCHHBIX ~ PEIICHHWM, 3HAKOMSATCS C  TIpUMEpaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH B TpHUpOAE, HAyKe H B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTUICCKUMH OTKPBITHSIMHU M KX aBTOPAMH.

Kypc obnamaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yercsl Kak 4yepe3 y4eOHbIH marepuaj, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W 4Yepe3 Chenupuky ydeOHOW JesTeIbHOCTH,



TpeOyroiein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IIPOJIOIKUTENBHON
KOHILICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIbTAaT.

B ocHoBe Meromuku oOydeHHs] anreOpe M HavajllaM MaTeMaTHYeCKOTO
aHAJIM3a JISKUT JAESATENbHOCTHBIN NPUHIIMI O0y4YEHUS.

CrpykTypa Kypca «Anredpa 1 Hauaja MaTeEMaTUYECKOIO aHAJIM3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUUECKUE JIMHUMU: «YHHcna W BBIYUCICHUS Y,
«Dyukmuu  u - rpadukm», «YpaBHEHHUS W HepaBeHCTBa», «Hauana
MAaTeMAaTU4YECKOro aHanu3a», «MHoOXkecTBa MW JIOTHMKa». Bce OCHOBHBIE
COZIEPKATENbHO-METOANYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSIKEHHH JBYX JIET
oOyudeHusl B CTapllueil LIKOJie, €CTECTBEHHO JOMOJHSASA APYr Apyra U MOCTENEHHO
HACBHIAsiCh HOBBIMM TeMaMu H  pazaenamu. JlaHHbIA Kypc  sBIsSIeTCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEAMHSIET B cede CoAepKaHWE HECKOIbKUX
MaTEeMaTUYECKUX JAUCIUIUIMH: anredpa, TPUTOHOMETPHUS, MATEMAaTUYECKHUI aHaIu3,
Teopuss MHOXKecTB U Jp. [lo mMepe Toro kak ydaiiuecs OBJIaJIeBalOT BCE Oolee
MIUPOKUM MaTEMaTHUYECKHUM aIlliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJIEIb peaJbHOU
CUTyalluM, MPUMEHATh 3HaHUA, TOJyYEHHble B Kypce «Airedpa W Haudana
MaTEMaTUYECKOTO aHalu3ay, JUIsl PEIICHUS] CaMOCTOATENbHO CHOpMYyITUpPOBaAHHOM
MaTEMAaTUYECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOTYyUYECHHBIA PE3YyJIbTaT.

ConepxarenbHo-MeTOANYECKass TUHUA «Hucna W BBIYMCIEHUS» 3aBEPIIACT
dbopMupOBaHUE HABBIKOB MCTOJIB30BAHMS JIEHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IKoje. B crapmieit mikone ocoboe BHUMaHUE YACHISIECTCS
(GOpMUPOBAHUIO MPOYHBIX BBIUKUCIUTEIBHBIX HABBIKOB, BKJIOYAIOIIUX B ce0s
UCIIOJIb30BaHUE PA3NUYHBIX (POpPM 3amucu JEHCTBUTEIBHOTO 4YHCIA, YMEHUE
palMOHAJIbHO BBINOJHATh JIEUCTBUS C HHUMH, [€JaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyuaromyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYHCICHUH,
BBITIOJTHEHUSI JIEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHOApTHOW (dopwme,
WCIIOJIb30BAHUS MAaTEMAaTUUECKUX KOHCTAHT, OLICHUBAHHWS YMCIIOBBIX BBIPAXKECHUM.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
oOydyeHMs] B CTaplIed IIKOJIe, IOCKOJBbKY B KaXJIOM pas3Jele I[porpaMMel
IPEeTyCMOTPEHO pEUIEHUE COOTBETCTBYIOMX 3aaad. OOydarouiuecss OBJIaJ€BAIOT
pPa3IMYHBIMH METOAAMHU PELICHUS LEIbIX, PALMOHAIBHBIX, HPPALMOHAJIbHBIX,
MOKA3aTeNbHBIX, JIOTApUOMHUUECKUX U  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loilydeHHbIE yMEHHS MCOJIB3YIOTCS MPHU UCCIIEIOBAHNUN
(yHKIMHA C TOMOUIBIO MPOM3BOJHOM, PEIICHUH NPHUKIAJHBIX 3ajad W 3a7ad Ha
HaXOXJCHUE HauWOONbIIMX W HAUMEHbIIMX 3HadeHul Qyukuuu. JlanHas
collepKaTeNibHast JIMHHS BKJIIOYaeT B ceOs Takke (QOopMUpOBaHUE YMEHUMN
BBITIONTHATH Pacy€Tl MO (opMynaMm, MpeoOpa3oBaHUS IENBIX, PAMOHAIHHBIX,
UPPAlMOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHUM,



coJlep KallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHUIo anredpandyecKkoro
Marepuaga MPOUCXOAUT  JaJbHEWIIEEe  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIJICHUST y4aluxcs, (QOpPMHUPYIOTCS HaBBIKU JIETYKTUBHBIX
paccykJIeHui, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  HPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HeEpaBeHCTB. AujreOpa
npennaraer d(PQPeKTUBHbIE HWHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX U
€CTECTBEHHO-HAYUYHbIX 33J1a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduKu» TECHO
NEPEIUIETAETCA C APYTUMU JIMHUAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T
MOCJIEI0BATEIBHOCTh W3y4YEHUS Marepuarna. N3yuenne CTENEHHOM,
NO0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOWCTB
U rpaduKoB, UCIOIb30BaHUE (DYHKIMI JUIsl pelieHus 3ajad u3 APYrux y4eOHbIX
PEAMETOB U PEANBHOMN KM3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM AHAIHM30M,
TaK U C pEIICHHEeM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM Oonblioe BHUMAaHHE
ynensiercsa (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJIaMu 3aBUCHMOCTU MEXIY
pa3NMYHBIMM BEJTMYMHAMH, HCCIIEIOBAaTh MOJNYyYEeHHbIE (YHKLIHHU, CTPOUTH UX
rpaduku. Matepuan 3TOl cofep>KaTebHON JIMHUN HAIEIeH Ha Pa3BUTHE YMEHUMN
Y HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIUYUHAMHU B
paznuuHoM ¢dopme: aHATUTHYECKOU, Tpaduyeckod U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOT .

ConepxarenbHasg nuHus «Hadama MaremMaTH4ecKoro aHainm3a» IT03BOJISET
CYILIECTBEHHO PACIHIMPUTHh KPYI KaK MaTeMaTHYECKHX, TaK W MPUKJIAIHBIX 3a/1ad,
JOCTYITHBIX 00YYaroUMMCs, Y KOTOPBIX MOSIBJISETCS BO3MOXHOCTh MCCJIEIOBATh U
CTpouTh Tpaduku (QYHKIUH, ONPENeTsITh WX HAUOOIbIIME W HAUMEHBIITHE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
YCKOpeHMsI TpoleccoB. JlaHHas cojep)karenbHas JIMHUA OTKPHIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHHUS MaTEMATHUYECKHUX MOJIENIEd pealbHbIX CHUTYyaluH,
HAXOXKJICHUS] HAWJIy4YIllero PEHIEHUsS B MPUKIAJAHBIX, B TOM YHCIE COLUAIBHO-
DKOHOMHYECKHUX, 3a/ladax. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOrO0 aHaIU3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMabHO-JIOTHYECKOr0 U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHUIO YMEHUW pACIO3HABATh MPOSIBICHUS 3aKOHOB
MaTeMaTUKH B Hayke, TEXHHKE U HCKyccTBe. OOyuammiuecs Yy3HAIOT O
BBIJJAIONINXCS PE3YyJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxkaTtenbHO-MeToANYECKast JIUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSIIIEHA  AJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
NPE/ICTaBIIEHUs MTPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTEMaTUKH U NpPEJIararoT



HanboJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3ieiibl MAaTEMaTUKU U e
IPWIOKEHHM, OHU CBSI3bIBAIOT pPa3Hble MAaTEMaTHUYECKUE NHUCLUIUIMHBI B €IMHOE
uenoe. [loaToMy BaKHO AaTh BO3MOKHOCTh IIKOJBbHHKY MOHUMAaTh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHUKU M MCIOJIb30BaTh €ro s
BBIpaKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa m Havasa MaTeMaTUYECKOr'0 aHAN3a» MPUCYTCTBYIOT
Tak)k€ OCHOBbl ~MAaTEMaTUYECKOTO MOJACIUPOBAHUS, KOTOPbIE€ MPHU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIEIEH pealbHbIX CUTYallMi, UCCIIeIOBAHUS
ATUX MOjeNiel C MOMOIIbI0 amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a u
UHTEPIPETALMUA MOIYYEHHBIX PE3yJbTAaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIA
U3 pa3enoB IPOrpaMMBbl, MMOCKOJIBKY BECh MaTE€pUall Kypca MUPOKO UCTOIb3YeTCs
JUISL pelIeHUs] IPUKIAHBIX 3a1a4. [Ipu perieHun peaabHbIX MPAKTUUECKUX 3a/1ad
yudaliuecss pa3BUBAIOT HAOIIOJATENbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbCsi, HCIOJB30BATh AHAIOTHIO, 0000MIATh M KOHKPETH3UPOBATH
npoosiemy. JlestenpbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIIECHUS MPUKIATHBIX
3a/1a4 OpPraHM3yeTcsl B MPOIECCE M3YUEHHs BCEX TeM Kypca «Airedpa M Hadana
MaTEMATUYECKOI0 AHAIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM rutaHe Ha W3ydyeHHE Kypca ajreOpbl M Hadajdl MaTEeMaTHYE€CKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 3 4aca B Heaento B 10 kiacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydenust — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

Yucia 1 BBIYMCICHUSA

Paumonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, IMPOIIEHTHI,
OeCKOHEUHbIE  Iepuoguueckue  Apodu. ApudMeTuueckue  omnepamuu  C
palMOHAIBHBIMU YKCIaMU, Tpeo0pa30BaHus YUCIOBBIX BeIpaxkeHui. [Ipumenenue
IpoOeil U MPOLEHTOB JUIsl PElIeHUs] TPUKIAJAHBIX 33a/lay U3 Pa3udHbIX OTpacliiei
3HAHUU U PEaTbHOMN KU3HU.

JlelictButenbHble  4yucaa. PanuoHanbHble W UPPALMOHAIBHBIE YKCIA.
ApudmMernueckre ornepauuud € JEUCTBUTENbHBIMU YHciaMmH. [IpuOmmkEnHble
BBIYMCIIEHUS, [TPABUJIA OKPYTJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenp ¢ 1menbiM  mnokaszareneMm. CrangaptHas  ¢opMa  3amucu
JeCTBUTENBHOTO uucia. Mcmomb3oBaHuWe mOAXoAsAmed  (GOpMBI  3alUCH
JNEHUCTBUTENBHBIX YHUCEN I PELICHMS INPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JAHHBIX.

ApubdmMernyecknii  KOpeHb  HaTypalbHOW  cTeneHu.  JleWcTBus  C
apu(PpMETHIECCKUMU KOPHSIMHU HATYPAJTbHON CTEIICHH.

CuHyC, KOCHHYC M TaHI'€HC YHCIOBOIO apryMeHTa. APKCHUHYC, apKKOCHHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE MPEOOPA30OBaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHEeHHE, KOpEHb YypaBHEHMS. HepaBeHCTBO, pelleHHWEe HEpPaBEeHCTBA.
Mertona HUHTEpPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaiioOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHU .

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKHMX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAYKU U PEaIbHON HKU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanHus GyHkmuu. [paduk  QyHkuu. BzaumuHo
oOpaTHbI€ (DYHKITHH.

O6nactb onpeneneHuss 1 MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkmm.
[TpomexyTku 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

CrenenHas GyHKIMS ¢ HATypaJdbHBIM U IIENIBIM moka3aTeneM. E€ cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpHS N-OW CTEICHH.



Tpuronomerpuueckasi OKPY>XKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(GbyHKIMI YMCIIOBOrO apryMEHTa.

Hauyana maTemMaTH4ecKoro aHajm3a

ITocnenoBaTenbHOCTH, CcoCcOOBI 3aJaHus MOCJICIOBATEIHLHOCTEH.
MOHOTOHHBIC TOCJICOBATCIILHOCTH.

Apudmernyeckas U reomeTpuieckas mporpeccuu. beckoHeuHo yObIBarommast
reomeTrpudeckas mnporpeccus. CymMma 0eCKOHEYHO YOBIBAIOIICH T'€OMETPHUICCKOM
nporpeccun. Dopmysnia CIOXKHBIX MPOLEHTOB. VCronb30BaHWE TPOTrPECCUU IS
pelIeHus pealbHbIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXxecTBO, ornepauuu Haj MHOxecTBamu. Jluarpammel Jiliepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara [Jis OMUCAHUS PEabHBIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUH 3aJ1a4 U3 JIPYTruX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, 10KA3aTEIbCTRO.

11 KJIACC

Yuciaa v BbIYMCTCHUS

HarypansHbie u nensie uyncina. [Ipu3Haku 1eIMMOCTH LIENBIX YHACEIL.

CreneHb ¢ pallMOHAJIBHBIM TMOKa3zaTeneM. CBOMCTBA CTEIIECHMU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpaJlbHbIE JTOrapU(PMBI.

YpaBHeHUs] ¥ HEPABEHCTBA

[TpeoOpa3zoBanue BeIpaXXCHHH, COACPKANTUX JIOTAPU(MBI.

[IpeoOpa3oBaHHE BBIPAKEHUN, COAEPKAIIUX CTENEHU C pPalMOHaJIbHBIM
IIOKa3aTeNEM.

IIprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS] U1 HEPABEHCTBA.

CucreMbl TMHEHHBIX YpaBHEHUM. PellleHne NpUKIIaIHbBIX 33a1a4 C [TOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenune  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajady M 3ajJad M3 pa3jIMuHbIX 00JacTel HayKM U peajbHOM
KU3HHU.

DOyHkuuM U rpapuxu

Oyuknus.  [lepuonunueckne  ¢yHkuuu. I[IpoMexXyTKM  MOHOTOHHOCTH
¢yHkuuu. Makcumymbl 1 MUHMMYMbl QyHkuuu. HauGombliee u HauMeHbliee
3HaYeHHE (PYHKIINU HA TIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIINH, UX CBONCTBA U TPAPUKH.

[TokazaTenbHas u Jorapudmuueckas QyHKIMU, UX CBOWCTBA U rpaduKH.



Wcnonb3oBanue rpagukoB QyHKIUN ISl pellIeHUs YPAaBHEHUM M JIMHEWHbIX
CUCTEM.

Hcnonp3oBanue rpadukoB (GyHKUMN Ui HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPU PEUICHUU 3aJad U3 APYrHX y4eOHBIX
MIPEIMETOB U PEAIbHOU )KU3HHU.

Havana maTeMaTH4eCKOro aHaIu3a

HenpepsiBable pyHKIIMN. MeTo MHTEPBAJIOB [l pEIICHUS HEPABEHCTB.

[IpousBognass  pynkuuu. ['eomerpuueckuid U (QU3UUYECKUH  CMBICT
IIPOU3BOJIHOM.

[IpousBoaHbie  dMeMeHTapHBIX  (QyHKIUH.  DopMynbl  HAXOXKICHHS
OPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKITHIA.

[IpumeHeHre NpoU3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. Haxoxaenue HanOoNbIlero ¥ HauMEHbIIero 3HauyeHust GQyHKIUU Ha
OTpE3KE.

[Ippmenenne NPOU3BOAHOM JUII HAXOXKICHUS HAWIY4dlIEero pEUlIEHHs B
NPUKIAIHBIX 3ajadaxX, Ui ONPENEICHHUs CKOPOCTH IIpOLecca, 3adaHHOTO
dbopmyIion uiu rpaguKoMm.

[TepBooOpaznas. Tabnuiia mepBooOpa3HBIX.

WHrerpan, ero reoMeTrpuyeckuid U (QusnMyeckuid cmbicha. Beruucinenue
uHTerpaia no ¢popmyne Hetorona—JleliOHuna.



IIVTIAHUPYEMBIE PE3YJIBTATbDI

OcBoenue yweOHOro mnpenMera «MaremaTtuka» JOJKHO 0O€CIeurBaTh
JOCTHXKEHHE Ha YPOBHE CPEHEr0 00I1ero 00pa3oBaHusl CASAYIOMUX TUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUSA MPOrpPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremMaTuka» XapakTepU3yrTCs:

I'paxxnaHckoe BocIUTaHUE:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHICKOro 00IecTBa, TMpeACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSI PA3TUYHBIX CTPYKTYp, SIBICHUH,
Opoleayp TrpaxaaHCKoro ooOimiecTBa (BbIOOPHI, OMNPOCHI U TP.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

[TarpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IPaXKAaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIEMY POCCUICKONM MAaTEMATHKH, LIECHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO ATUX JOCTIKEHHM B JPYruX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoAa;
c(hOPMUPOBAHHOCTbI0  HPABCTBEHHOI'O  CO3HAHUS, HATHUYECKOTO  TOBEACHUS,
CBSI3aHHOT'O C NMPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUM HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

DCTeTU4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYAs ACTETUKY MaTEeMaTUYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pelieHui, paccyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

®uU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTUYECKUE 3HAHHS B
UHTEpecax 370pOBOro u 0e30macHoro oopasa >kM3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHHE, COATTaHCHUPOBAHHBIM PEKUM 3aHATHH U

OT/IbIXaA, peryispHas duznyeckas AKTUBHOCTB); buznyecKoro
COBEPIIEHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03I0POBUTENBHOMN
NEATEIBHOCTBIO.

TpynoBoe BOCHIUTAHUE:



TOTOBHOCTBIO K TPY/JY, OCO3HAHHEM IIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANIBHOM  AESATENIbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBL;
FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 HAa TPOTSIKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HANIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTUYECKON KYyJIbTYpbl, MOHUMAHHUEM BIUSHUS
COIIMATIbHO-Y)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTUYECKHX MpolIieM;
OpUEHTaIlMel Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUU JJIsl pelieHus 3ajad B
00JJaCTH  OKpYy)Karomied cpefpl, IUIAaHUPOBAHUSI TMOCTYNKOB M OLEHKH HX
BO3MOKHBIX MTOCJIEICTBUI ISl OKPY>KAIOLIEN CPEbI.

[{enHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAaykKM UM  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKON HAyKh Kak cdepbl UYeIOBEUECKOW JeSTeNbHOCTH, ITaloB €&
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUU; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOEKTHYI0 M HCCIEAOBATEIbCKYIO AESATEIbHOCTh
WHIUMBUAYaJbHO U B TPYyMIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusaMU, YHUBEPCANbHbIMU Pe2YTAMUSHbIMU 0eUCTNEUAMU.

1)  Vuueepcanrvnvie  nosmaseamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposanue 6a308blX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCsl (0C8OeHUe
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

bazoBeie nornueckue nEUCTBUSA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
ONpECIICHUs]  TOHSATUHN; YCTAHABIMBATH  CYIIECTBEHHBIA  MpPU3HAK
KJaccu(UKaIuy, OCHOBAaHUA JIsi OOOOIICHWS W CpaBHEHHUS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A;



BOCIIPHHUMATh, (OPMYJIUPOBATh M  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (aKTaxX, JJTAHHBIX, HAONIOACHHUSIX W YTBEPXKICHHSIX;
npenjiaraTh ~ KPUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEM |
MIPOTUBOPEUHNIA;

JeNaTh BBIBOABI C HWCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
MIPOBOJUTH CaMOCTOSITEIILHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKJCHUN (MPSIMbIE U OT TIPOTHUBHOI0), BHICTPANBATh aPTyMEHTAIIHIO,
MPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIEHUS U BbIBOJIbI;

BBIOMpaTh CIOCO0 pemieHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpaTh HaWOONee MOAXOMSIIUA C YIETOM
CaMOCTOSITCIILHO BBIJICTICHHBIX KPUTEPHER).

bazoBrie HCCIICO0BATCILCKUC ,Z[CﬁCTBI/IHi

MCIIOJIB30BaTh BOINPOCHI KAK HMCCIIEIOBATENbCKU MHCTPYMEHT IO3HAHHS,
(bopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHaBIMBaTh MCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMeHTUPOBATh CBOKO MO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHUE 10 YCTAaHOBIEHUID OCOOEHHOCTEH MaTeMaTHYECKOIo
Oo0BbEeKTa, SBJIECHUS, TMpOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMHU, SBJIEHUSIMH, POLIECCAMU;

CaMOCTOSATENIbHO (HYOPMYIHPOBATH 0OOOIIEHUS U BHIBOJBI 110 PE3yJbTaTaM
IPOBENEHHOIO HAOIIOJEHUS, WCCIENOBAHMS, OLEHHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLEcca, a TaKKE BbIABUIaTh
IPEATNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nundopmarmei:

BBISIBISITh 1eUIMTHI MH(DOpPMAIMH, NTaHHBIX, HEOOXOMUMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;

BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB U (hOPM IMPE/ICTABICHHS,

CTPYKTYpPHpPOBaTh MH(MOpMAIUIO, IPEACTABISTH €€ B pa3IMYHBIX (hopmax,
WUTIOCTPUPOBATH Tpaduuecky;



2)

OLIEHUBAThH HaJIEKHOCTD nHpopMaruu o CaMOCTOSTEIBLHO
c(hOopMYyJIMPOBAHHBIM KPUTEPHSIM.
Vuusepcanvhvie  KOMMYyHUKamueHwle Oelicmeus, obecneyusaom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVHAOUJUXCAL.
OO1enue:

BOCIIpUHUMATh U  (OPMYJIHUPOBATH CYXKIEHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MUCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
XOJy pelIeHUs 3a]]a4l, KOMMEHTUPOBATH MOTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAalleJIEHHbIE HA TTOUCK
pELICHMsI; COIMOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMajora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO IO3MILIMIM; B
KOppEKTHOM popme GpopMyarpoBaTh pa3HOIIacusi, CBOU BO3PaKEHUS;
NPENCTABIATh  pPE3yJabTaTbl  pEIIEHHs  337a4d,  SKCIEPUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (popmat
BBICTYIUIEHHUS C YY4ETOM 3a/1a4 MPE3EHTALMN U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIMBHUIYAJIbHON pabOoThI MPU pEUIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OpPraHU3allMil0 COBMECTHOU
paboThI, pacrpenensTh BUAbI paboT, JOroBapUBaThCs, 00CYKIaTh MPOIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopMax paboThl (00CYkIeHUsA, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» M WHBIE); BBINOJHATh CBOI 4YacThb padOThl U
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JPYTMUMH YJI€HAMH KOMAaHJbL;
OLIEHUBATh KAa4eCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

COCTAaBJIAThH IUIaH, AITOPUTM PELICHUS 3aJ]a4M, BEIOMPATh CIIOCOO PElleHus C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(pOpMaLIUU.

CamMOKOHTPOIIB:

BJIAJCTh HABbIKAMHU TO3HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCOOAMU  CaMOTPOBEPKH, CAMOKOHTPOJISA TMporecca |
pe3yJbpTara penieHus MaTeMaTUIeCKou 3a1a4u;



e TPEABUACTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHb TP PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLCHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIW M YCIOBUSIM, OOBACHSTH
MPUYUHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIBbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTUUYECKOTO aHaIM3a»
Ha YpOBHE CpeaHEero oOImero oOpa3oBaHMs JOMKHO OO0ECNeYMBATH JIOCTHXKCHHE
CIEIYIOIUX NMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:

10 KJIACC

Yucaa 1 BIYMCICHUA

OneprpoBaTh TNOHATUAMM: PALMOHAIBHOE W JIEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U AECSATUYHAs ApOOb, IPOLIEHTHI.

Bomonusate  apudmernyeckue — omepanud € PALMOHAIBHBIMH U
JNENCTBUTENBHBIMU YUCIAMMU.

BoinonssaTe npuOamKEHHBIE BBIUMCIEHUS, UCIONB3Ys MpaBUia OKPYIJICHHUS,
JeJIaTh MPUKHUJIKY U OLIEHKY PE3yJIbTaTa BbIYUCICHUM.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IOKAa3aTeleM; CTaHAapTHas
(opMa 3amuMcu JIEUCTBUTEIBHOI'O YHCJIA, KOPEHb HATYPAJbHOW CTENEHH;
UCIOJIb30BaTh MOAXOASAILYI0 (POPMY 3aMUCH JIEHCTBUTEIBHBIX YUCEN JJIsl PEIICHMUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS TaHHbIX.

OnepupoBaTh MOHATUAMH: CHHYC, KOCHHYC Y TaHI'€HC IPOU3BOJIBHOIO YIJIa;
UCIOJIb30BaTh 3aMKUCh MPOU3BOJIBHOTO yria Yepe3 OOpaTHbIe TPUTOHOMETPUYECKHE
GyHKIUY.

YpaBHeHus] U HEPABEHCTBA

OnepupoBaTh MNOHATUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; IIEJIOE,
palrOHAIBbHOE, UPPALMOHAIBHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BoimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUM U peliaTth
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonusaTe npeoOpa3oBaHUs ILENbIX, PAlUOHAIBHBIX W HPPaLMOHAIBHBIX
BBIDAKEHUH W pellaTh  OCHOBHBIE  THUIIBI  LENBIX, pPAlMOHAJIBHBIX U
UPPALMOHAIBHBIX YPABHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA JJISI PELICHUS MAaTEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U PEAIbHON KU3HH.



MopgenupoBath peanbHBIE CHUTYalldd Ha S3bIKE airedpbl, COCTABIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM allapaTa ajreopsbl.

DOyHkuuM U rpapuxu

OnepupoBarh MOHATUAMM: (PYHKIHUS, COCOOBI 3a1aHus (PyHKIMH, 001acTh
OTpeIeNieHHs] ¥ MHOXKECTBO 3HA4YeHM (YyHKIUH, Tpaduk (QyHKIUH, B3aUMHO
oOpaTHbIe (PYHKITUH.

OnepupoBaTh TMOHATHUSAMH: YETHOCTP M HEYETHOCTh (DYHKIMH, HYIH
(GYHKITAN, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBaThk rpad@uky GyHKIMMN 7151 pEellIeHUs YpaBHEHUH.

Crpouth 1 unuTaTh TpaduKu JTUHEWHON (PYHKIUHU, KBAIPATUUYHON (PYHKIUH,
CTETIEHHOHN (PYHKIIMH C TIEJIBIM TOKa3aTeNeM.

Wcnonb3oBaTh rpapuku QyHKIUN JUIsi  UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3a/1ay U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHON
KU3HU;, BBIpAXKaTh (POPMyIaMH 3aBUCUIMOCTH MEXy BETMYNHAMU.

Hauajsa MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh MOHATUSMHU: [OCJIENOBATEIBLHOCTh, apudmernueckas u
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOMIAs T'€OMETpUUYECKas
nporpeccusi, cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON IMTPOTPECCUH.

3anaBaTh MOCIENOBATENLHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IMOCIEI0BATEIBHOCTEN U MIPOIPECCUN [T PELICHUS
peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHSATUSMU: MHOXECTBO, ONlEpaIlMy Ha/l MHOXXECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar Juisi  OMHCaHHS
pETbHBIX TIPOIIECCOB W SIBICHWM, MPU PEHICHWHM 3a7ad M3 JAPYTUX Y4IeOHBIX
pEeIMETOB.

OnepupoBaTb  MOHATHUAMM: ONpeJielieHHe,  Teopema, CJIEJICTBHE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yuca 1 BIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypaldbHOE, I€10€ YKCIO; HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH LEJIbIX YKCEJ, PA3JIOKEHUE YUCIa HA MPOCThIE MHOKHUTEIN
JUIsL pelIeHUs 3a1ad.

OnepupoBaTh NOHATHUEM: CTEIIEHb C PAIMOHATIBLHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSAMU: JIOTApU(PM UYUCTIA, NECATUYHBIC W HATypajbHBIC
aorapuMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHnsTh CBOMCTBa CTENmEHW JUIsl MpeoOpa3oBaHUS  BBIPAKECHHUII;
OIEPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPDABHEHUN U HEPABEHCTB.

BoinonuaTh  npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkalIMX Jorapugmsl;
OIlepUpOBaTh MOHATUSAMHU: JIOTapU(PMHUUECKOE ypaBHEHUE U HEPAaBEHCTBO; pellaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemenus npocTedmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATUSAMHU: CUCTEMA JMHEHHBIX YPABHEHHU U €€ pElICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHUHBIX YPABHEHUHN [UUIS PEIICHUSA IPAKTUYECKUX 3a4ad.

Haxomurts pemieHus: mpoCTEUIINX CUCTEM M COBOKYITHOCTEW PAlMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBarh peajibHble CHUTyallud Ha s3bIKE aire0pbl, COCTaBIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA U CHUCTEMbI [0 YCJIOBHUIO 33]auH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C HCIIOIb30BAHUEM aIllapaTa aiareopsl.

DOyHKUuM U rpapuku

OnepupoBaTh  MOHATUSAMU:  MepUoOAMYEcKas  (YHKLIMS, TMPOMEKYTKH
MOHOTOHHOCTH  (DYHKIIMH, TOYKH JKCTpemMyMma (yHKIMH, HauOobliee U
HauMEHbLIEE 3HAYEHUS (PYHKUMM HA TMPOMEXKYTKE; HCIONb30BaTh HUX IS
uccleoBaHus (PYHKIINM, 3aJJaHHOU rpapuKOM.

OnepupoBarh MOHATUAMH: TpadUKU TMOKA3aTEIbHOM, Jorapupmuueckon u
TPUTOHOMETpUYECKUX (YHKIMI; n300paxarh UX Ha KOOPJAMHATHOU IJIOCKOCTU U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAUHATHOM IUIOCKOCTU rpadUKH JIMHEHHBIX ypaBHEHUUH
Y HCIIOJIb30BaTh UX JJIsl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Hcnonp3oBath rpaduku (QyHKUMA Ui  HCCIENOBAaHUS IMPOIECCOB U
3aBHUCHUMOCTEH U3 IPYTUX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh NOHATUSIMU: HENpPEpbIBHAS (DYHKIIMS; MPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BaTh TEOMETPUIECKUN U (PU3MUECKHUI CMBICIT IPOW3BOTHON JIJIsI PEIICHHS
3a7ay.

Haxonuth npou3BoHbIE 3JIEMEHTAPHBIX (PYHKIUH, BHIYUCIATH POU3BOIHBIE
CYMMBI, TPOU3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOM3BOIHYIO TSl UCCIENOBaHMS (PYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI, IPUMEHSATH PE3YJIbTAThl UCCIEI0BAHUS K IOCTPOCHUIO TPa(UKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKJICHUS HAWJIYUYILErO0 PELICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-OKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSMHU: TepBOOOpa3Has U  HHTErpaji; IOHUMATh
reoOMeTpUYeCcKuid U (PU3NUECKUIN CMBICI UHTErpaa.



Haxonute mepBooOpazHbIe 3JeMEHTAPHBIX (DYHKIHMI; BBIYMCIATH WHTETPa
no ¢popmyine Hetorona—JleitGHuma.

Pemate mpuknagHeie 3a7a4M, B TOM YHUCIE COLMAIBHO-DKOHOMHUYECKOTO U
du3ngeckoro xapakrepa, CpeACTBaMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KoauuecTBo yacoB JIeKTPOHHBbIE
Ne HanmeHoBanue pa3ieioB U TeM (uudposbie)
Kontpoasnsie | IpakTunuyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
MHokecTBa palliOHAIBHBIX U
. bu6mmoreka [IOK
1 NEUCTBUTENRHBIX uncel. ParnonansHbIe 14 1 0
https://m.edsoo.ru/
YpaBHEHUS U HEPABEHCTBA
5 Oyukuuu u rpaduku. CTeneHs ¢ LeabM 6 0 0 bubnmoreka [IOK
IIOKa3aTeseM https://m.edsoo.ru/
3 ApudmeTrueckuil KOpeHb N—Ol CTENEHH. 18 1 0 bubnuorexa LIOK
HppauroHanpHble ypaBHEHHs 1 HEPABEHCTBA https://m.edsoo.ru/
DopMyIIbl
4 T I/II:“OI}{IOMGT uu. TpUrOHOMETPUYECKHE 22 2 0 bubmmorexa [IOK
P puH- 2P P https://m.edsoo.ru/
ypaBHEHUS
Bbu6nuoreka [IOK
5 ITocnenoBarenbHOCTH U IPOTPECCUU 5 0 0 https.//m.edsoo.u/
6 [ToBTOpeHwue, 06001IeHNE, CHCTEeMAaTH3aIIs 3 1 0 bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0
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IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoimnuectBo yacos DJIeKTPOHHbBIE
Ne Hara nugposbie
Tema ypoka Konrpoabusie | IIpakTHyeckue
n/n Bcero H3yuyeHusi | o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 PanmonanpHbie yncia. OOBIKHOBEHHBIC H 1 bubmuorexa [JOK
JECSATHUYHBIE TPOOH. https://m.edsoo.ru/
9 beckoHeuHble epHOAHMUECKUE TPOOH. 1 bubmuoteka [IOK
[IpoueHTsI https://m.edsoo.ru/
ApudmeTrueckue oneparuu ¢
but6mmoreka [IOK
3 paloHaTBHBIMH YHCIIaMH, TIPe0Opa30BaHUs 1
. https://m.edsoo0.ru/
YHUCJIOBBIX BBIPAXKEHUHN
4 [Tpumenenue npoOeli U MPOLICHTOB IS 1
pelieHust MpUKIAIHBIX 33124
5 JelictBuTenbHbIe yncaa. PalimoHanbHbIe U 1
HppALMOHAJIbHBIE YHCIIa
5 ApudmeTrueckue oneparuu c 1
JNEUCTBUTENbHBIMU YHCIIAMH.
[Tpubnu>x€HHbIE BEIYUCICHUS, TTPAaBUIIA
7 OKpPYIVICHM, IPUKUKA U OLICHKA pe3yJibTaTa 1
BBIYMCIICHUIA.
[TocnenoBatenbHOCTH, CIIOCOOBI 3a1aHUS
. bubmuoreka [IOK
8 MocJie10BaTesIbHOCTE. MOHOTOHHBIE 1
https://m.edsoo0.ru/
[IOCJIEI0BATEIbHOCTH.
9 Apudmernueckas u reoMeTpuyecKas 1

HPOTPECCHH.
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beckoneuno Y6BIBaIOH_IaSI reoMETpHUICCKasa

10
nporpeccus

1 CymMa GeCcKOHEUYHO YOBIBaroIIeh
r€OMETPUUYECKON MPOTPECCUH.

12 Hcnonp3oBaHue NpOTrpeccuul sl perieHus
peaNbHbIX 3aJ1a4 MPUKJIAJHOTO XapaKTepa

13 Apudmernueckuil KOpeHb HaTypaJIbHOMI
CTENIEHU

14 [HeiictBus ¢ apupMeTHIECKUMH KOPHIMU
HaTypaJbHOM CTEIICHU

15 Crenens C 1I€JIbIM TIOKa3aTelleM
CrannaptHas popma 3amucu

16 JIEWCTBUTENIBHOIO Yncia. Berancinenne
CTENEHU
Hcrionb30BaHue MOIXOASIIEH GOPMBI 3aIicH

17 JIEUCTBUTEIIBHBIX YUCEI JJIsl pELICHUS bu6mmoteka [IOK
MPAKTUYECKUX 3a/1a4 U IPEICTABICHUS https://m.edsoo.ru/
JTAHHBIX

18 [loBTOpeHue no teme «/lelicTBUTENbHBIE
quca

19 Kontponbnas pa6ota Nel o teme
«JleHCTBUTEIBHBIC YACIIA»
OyHKIMS, C1IOCOOBI 3aaHus (DYHKIIUH.

20 I'paduk pynkumu. Bzaumuo odpatHbie
GyHKIIH

21 CrenenHast GyHKIUS ¢ HATYPaJIbHBIM U



https://m.edsoo.ru/

OCJIbIM ITOKA3aTCIICM.

CaoiicTBa 1 rpaduk cTeneHHON (HyHKINH,

22
KOpPHsI N-O CTETNeHH.

93 ToxaecTBa U TOXKIECTBEHHBIC
npeodpa3oBanus. PaBHOCHIIbHBIE YpaBHEHHUS

24 HepasenctBo. PaBHOCHIIbHBIE HEPABEHCTBA.
Pemienue HepaBeHcTBa. MeToa MHTEPBAJIOB.

25 HppanymoHanbHble ypaBHEHUS

26 WppanuonanbHble ypaBHEHUS

27 HppanronanbHbIe HEPAaBEHCTBA

28 Pemenue nppaivoHalbHbIX ypaBHEHUH U bubmmorexa [LIOK
HEPABEHCTB https://m.edsoo.ru/

29 Pemenue nensix U ApoOHO-pAIOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB.
[IpumeHeHne ypaBHEHUI U HEPABEHCTB K

30 PELICHNI0 MaTEMAaTUYECKUX 3aJa4 U 3a]a4 U3
pa3nUYHBIX 00JacCTeil HAYKU U peabHOMN
KHU3HU.

31 Kontponbhas pabotaNe2 mmo Teme
«CreneHHas QyHKIUSI»

39 Tpuronomerpuyeckas OKpyKHOCTb.
Panuanuas mepa yrna

33 [ToBOPOT TOYKM BOKPYT Hayasia KOOpIUHAT

34 CuHyc, KOCUHYC U TAHT€HC YHUCIIOBOTIO
aprymMmeHTa

35 CuHyc, KOCUHYC U TAHT€HC YHUCIIOBOIO



https://m.edsoo.ru/

aprymMeHra

36 3HaKU CHHYCa, KOCHHYCA U TaHTeHCa yIJIa. 1
37 3aBHCHMOCTH MEKAY CUHYCOM, KOCHHYCOM U 1
TAHT€HCOM OJTHOTO M TOTO e yIJia
38 3aBHCUMOCTH MEXKAY CHUHYCOM, KOCHHYCOM U 1
TAQHT'€HCOM OJTHOTO M TOTO XK€ yIJia
39 TpuronomeTpudecKkue TOKIECTBA. 1
40 TpuronomeTprudecKue TOKIECTBA. 1
41 CuHyc, KOCUHYC U TAaHT€HC YIJIOB 0. U -0l 1
42 DopMyIIbI CIOKEHUS 1
43 DopMyIIBI CIOKEHUS 1
44 CuHyc, KOCUHYC U TaHT€HC ABOWHOTO yIia 1
45 CuHyC, KOCUHYC M TAaHT€HC JBOWHOTO yrja 1
46 CuHYyC, KOCUHYC M TAHT€HC MTOJIOBUHHOTO 1 bubnuorexa [JOK
yria https://m.edsoo.ru/
47 @opMyIIbI TPUBUAECHUS 1
48 dopMyITbl TPUBUIACHUS 1
49 CymMma 1 pa3HOCTb CHHYCOB 1
50 CymMa u pa3HOCTh CHHYCOB 1
51 IToBTropenue o reme «OCHOBHBIE 1
TPUTOHOMETpUUYECKHE (HOPMYIIBI»
Konrponsnas padora Ne3 o teme
52 «OCHOBHBIC TPUTOHOMETPHUYECKHE 1

hopmMyITBI»



https://m.edsoo.ru/

APKKOCHHYC YHCIIOBOT'O apryMEeHTa.

53 1
YpaBHeHue COSX = a
54 VYpaBHeHue cosx = a. 1
55 VYpaBHeHue sin X = a 1
56 ApPKCHHYC YHCJIOBOT'O apryMeHTa. Y paBHEHHE 1
sinx = a.
57 ApPKTaHT€HC YUCIIOBOTO apryMEHTa. 1 bu6mmoteka [IOK
VYpaBHeHnue tgx = a https://m.edsoo.ru/
58 VYpaBHeHue tgx = a 1
59 Pemenune TpUroHoMeTpUUECKUX YpaBHEHUIA. 1
60 Pemienue TpUroHOMETpHUECKUX YPAaBHEHUH. 1
61 Pemenre TpuroHOMETPUYECKUX YPaBHEHUH. 1
62 Pemenne TpUroHoMeTprUUECKUX ypaBHEHHUIA. 1
63 [ToBTOopenue no teme «TpuroHomerpryeckue 1
YpaBHEHHSI»
64 KonTponbhas padora Ne4 no Teme 1
«TpuroHoMeTpudecKre ypaBHEHHUS»
65 MHOKeCTBO, OTIepaliy HaJl MHO)KECTBaMH. 1
Huarpammsl Diinepa—BenHa.
[TpumeHeHrne TEOPETUKO-MHOKECTBEHHOTO
bubnunorexa LIOK
66 anmapara /sl OIIUCaHUs PEeaJIbHbIX 1
o https://m.edsoo.ru/
MPOILIECCOB U SIBJICHUN
67 Hrorosast koHTpoabHas pabora 1
68 Onpenenenue, Teopema, Cie/ICTBUE, 1

A0Ka3aTcJIbCTBO



https://m.edsoo.ru/
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METONYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YAEHUKA

* MaTtemaruka: anreOpa 1 Hayajla MaTEMaTHYECKOT0 aHalin3a, reoMeTpus. Airedpa U Hayana MaTeMaTHYeCKOro aHalIn3a,
10-11 kmaccel/ Anumos L. A., Komsaruna FO0.M., TkaueBa M.B. u apyrue, Aximonepaoe oomiectso «M3marenscTBo

«IIpocemenue»

METOINUYECKHUE MATEPUAJIbI J1JIs1 YYUTEJIA
Meroaudeckue pekomenaanuu Kk yaeonuky 1. A. Anmumona, FO. M. Konsaruna, H. E. ®énoposoii u ap. 10-11 xmacchr.

Astopsl: H. E. ®énoposa. M. B. Tkauésa. 5-e uznanue, crepeorunnoe Mocksa «IIpocemenue» 2023

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU HHTEPHET
bu6mnorexa IJOK

https://m.edsoo.ru/
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