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MHHOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHIECKOTO
aHanuza» 0azoBoro ypoBHs g oOydaromuxcs 10 —11 kmaccoB pazpabGorana Ha
ocHOoBe DenepalbHOTO TOCYIAPCTBEHHOT'0 00pa30BaTEIBHOTO CTAaHAAPTa CPEAHETO
oOuiero oOpa3oBaHusl, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPATUIMM POCCUHCKOTO
obpazoBanus. Peanmuzanusi mporpaMMbl OOECII€UMBAET OBJAJCHHE KIIOUEBBIMU
KOMIIETCHIIUSMHU, COCTaBISIONIMMU OCHOBY JJISi CAMOPA3BUTHS M HETPEPHIBHOTO
00pa3oBaHMsI, 1IETOCTHOCTh OOIIEKYIHTYPHOTO, THMYHOCTHOTO U MO3HABATEILHOT O
Pa3BUTHS JIMYHOCTH O00yUYaOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadajga MaTeMaTHYECKOT'O0 aHAIM3a» SBISICTCS OJHUM W3
HamOoJee 3HAYMMBIX B MpOTrpaMMe CTapIied IIKOJIbI, MOCKOJbKY, C OJIHOM
CTOPOHBI, OH OO0ECIeYMBACT HWHCTPYMEHTAIBbHYIO 0a3y Il HU3Y4eHHS BCeEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrol CTOPOHBI, (POPMUPYET JOTHIECKOE U
a0CTpaKTHOE MBIIIJICHWE YyYalluXcsi Ha YPOBHE, HEOOXOAMMOM [IJIi OCBOCHHS
KypcoB HWHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdYalllhecs OBJIAJeBAIOT YHHUBEPCATbHBIM SI3BIKOM COBPEMEHHOU
HayKH, KoTopas (GOpMYJIUPYET CBOU JOCTHIKEHUS B MaTeMaTH4ecKon (hopme.

Kypc anrebpsr u Hagasm MaTeMaTHIeCKOro aHAJIN3a 3aKJIabIBACT OCHOBY JJIS
YCTEIIHOTO OBJIAJICHUS 3aKOHAMHU (DHU3UKH, XUMHUH, OHOJOTHH, TOHHUMAaHUS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH H OOIIECTBEHHOW JKW3HH, IIO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HHU. B TOoXe Bpemsi oBiiajieHue
aOCTPaKTHBIMA U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKUMHU KOHCTPYKIIHSIMHU
pa3BUBaeT YMCHHE HAaXOIWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH
yTBEPXKICHUS, UCTIOIB30BaTh 0000IIEHNE U KOHKPETHU3AINIO, a0CTparupoBaHue u
aHaAJIOTUI0, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHHne. B xome n3yuenus
anreOppl M HayaJl MaTEMaTUYEeCKOro aHalv3a B CTapuied IIKOoJE Yydalluecs
MOJTy4ar0T HOBBIM OIBIT PEHICHUS TMPUKIATHBIX 3334, CaMOCTOSTEIHLHOTO
MIOCTPOCHHUSI MAaTEeMAaTHYECKUX MOJETEH peaNbHBIX CUTyalluid W HHTEPIpETaIH
MOJYYCHHBIX ~ PEIICHHWM, 3HAKOMATCS C  TIpUMEpaMH  MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH B TMpHUPOIE, HAYKE U B HCKYCCTBE, C BBLIAIOIIMMUCS
MaTEMaTUICCKUMH OTKPBHITHSAMHU U MX aBTOPaMH.

Kypc obnamaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yercsl Kak 4yepe3 y4eOHbIH marepuaj, CIOCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PCHHS, TaK W UYepe3 CHernupuKy ydeOHOW NesaTeTbHOCTH,



TpeOyroiein CaMOCTOSITENIbHOCTH, aKKypaTHOCTH, IPOJIOTIKUTENBHON
KOHLICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YIIbTAaT.

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

CrpykTypa Kypca «Anredpa v Hauaja MaTEMaTUYECKOTIO aHaIU3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOIUUECKUE JIMHUMU: «YHHcna W BBIYUCICHUS Y,
«Dyukuuun u rpaduku», «YpaBHeHHMS W HepaBeHCTBa», «Hauana
MAaTeMAaTU4YECKOro aHanu3a», «MHOXkecTBa UM JOrHKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM HW3Y4YalOTCS HA MPOTSHKEHUH 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 AUCIUIUIMH: alredpa, TPUTOHOMETPHUSI, MATEMATUYECKUI aHaAIH3,
Teopuss MHOXKeCTB U Jip. [lo Mepe Toro kak ydaiuecs OBIaJeBalOT BcE Ooiee
MIUPOKUM MaTEMaTHUYECKHUM aIlliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb peaJbHOU
CUTyalluM, TPUMEHSATh 3HAHHUA, IOJyYEeHHble B Kypce «Anredpa W Haudana
MaTEMaTUYECKOTO aHalu3ay, JUIsl PEIICHUS] CaMOCTOATENbHO CHOpMYyITUpPOBaAHHOM
MaTEMAaTUYECKOM 3a/1a41, a 3aTEM MHTEPIIPETUPOBATH ITOTYyUYECHHBIA PE3YyJIbTaT.

ConepxartenbHo-MeToANYECKasT TUHUA «Hucna W BBIYMCIEHUS» 3aBEPIIACT
(dbopMHUpoOBaHUE HABBHIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW IIKojie. B crapmieit mikone ocoboe BHUMaHUE YACHSCTCS
(GbOpMUPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CeOs
UCIIOJIb30BaHUE pPAa3NUYHBIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHUCJIA, YMEHUE
palMOHAJIbHO BBINOJIHATh JEWCTBUS C HHUMH, JelaTh NPUKUIKY, OLICHUBATH
pesynbrar. OOyuaromyecs TOMYyYarOT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUSI JIEUCTBUN C 4YHWCJIaMH, 3allMCaHHBIMU B CTaHOApTHOW (dopwme,
WCIIOJIb30BAHUS MATEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAXKECHUI.

JIunusa «YpaBHEHUsT U HEPABEHCTBA» PEANM3YETCS HA MPOTSKEHUH BCETO
oOydyeHMs] B CTaplIed IIKOJIe, IOCKOJBbKY B KaXJIOM pas3Jele I[porpaMMel
IPEeTyCMOTPEHO pElIEHUE COOTBETCTBYIOIMX 3aaad. OOydaroniyecss OBJaJeBaloOT
pPa3IMYHBIMH METOJAMHU PELICHUS LEIbIX, PalMOHAIBHBIX, HWPPALUOHAJIbHBIX,
MOKA3aTeNbHBIX, JIOTapUOMHUUECKUX UM  TPUTOHOMETPUYECKHX  YPaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loilydeHHbIE yMEHHS MCOJIB3YIOTCS MPHU UCCIIEIOBAHNUN
(yHKIMHA C TOMOUIBIO MPOM3BOJHOM, PEIICHUH NPHUKIAJHBIX 3ajad W 3a7ad Ha
HaXOXJCHUE HaWOONbIIMX W HAUMEHBIIMX 3HadeHuW QyHkiuu. Jlannas
collepKaTeNibHash JIMHHUS BKJIIOYaeT B ceOs Takke (QOopMUpPOBaHHE YMEHUM
BBITIONTHATh Pacy€Tl Mo (opMynaMm, MpeoOpa3oBaHUsS IENBIX, PAMOHAIHHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAK)XKE BBIPAKECHUU,



coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3yuyeHuro ainredpanyeckoro
Marepuaga TOPOMCXOAUT  JalbHEWIIee  pPa3BUTHUE  AITOPUTMUYECKOTO U
a0CTpaKTHOTO MBIIIJICHUST y4aluxcsi, (OPMHUPYIOTCS HaBBIKU JI€TYKTUBHBIX
paccykJIeHui, paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  HPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJI€ PABEHCTB M HEPABEHCTB. Anreopa
npennaraer S(QQPEKTUBHbBICE HWHCTPYMEHTHl IS PEHICHUS TMPAKTUYECKUX W
€CTECTBEHHO-HAYUYHbIX 33J1a4, HArJSHO JIEMOHCTPUPYET CBOM BO3MOKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKUMH U TpaduKu» TECHO
NEPEIUIETAETCA C APYTUMU JJMHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMBICJIE 33JJa€T
MOCJIEI0BATEIBHOCTh W3y4YEHUS Marepuarna. N3yuenne CTENEHHOM,
NO0KAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKLIMMN, UX CBOMCTB
U rpaduKoOB, UCHOIb30BaHUE (DYHKIMM ISl pelIeHus 3a1ad U3 JAPYTruX y4eOHbIX
IPEAMETOB U PEANBHOMN )KU3HH TECHO CBSA3aHO KaK C MAaTEMAaTHYECKUM AHAIU30M,
TaK U C PEIICHHEM YpaBHEHUU W HepaBeHCTB. IIpu 3TOoM OonbplIoe BHUMaHUE
yaensiercs (OpMHUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBAaTh ITOJyYE€HHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofep>KaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUUN
Y HaBBIKOB, IMO3BOJISIIONIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIUYUHAMHU B
paznuuHoM ¢dopme: aHATUTHYECKOU, Tpaduyeckod U ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOT .

ConepxarenbHasg JnHUA «Hadama mMareMarndeckoro aHaiav3a» IO3BOJSAET
CYILIECTBEHHO PACIIMPUTh KPYTr KaK MaTeMaTHYECKHMX, TaK W MPUKIAAHBIX 3ajad,
JOCTYIHBIX 00YYarOUIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCThH MCCIIEOBATh U
CTpouTh Tpaduku (YHKIUH, ONpeAeNsITh WX HAWOONbIINE W HAUMEHBIITNE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHus npoueccoB. /[laHHas copepkarenbHash JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOCHHMSI MaTEMAaTHUYECKUX MOJENEH pEaJbHBbIX CUTYyalUi,
HAXOXKJICHUS] HAWJIYYIIIErO PENIEHUS B MPUKIAIHBIX, B TOM YHCIE COLUAIBHO-
OKOHOMHYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMATHUYECKOI'O aHAJIN3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (OPMaIbHO-JIOTMYECKOTO U KPEATUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHUH pACIO3HABaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B Hayke, TEXHHKE M HcKyccTBe. OOyuawmniuecs Yy3HAIOT O
BBIJJAIONINXCS PE3YyJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHUS MaTEMaTHKU Kak
HAyKH, U UX aBTOpax.

ConepxaTtenbHO-MeToANYECKast JIMHUS «MHOXKECTBA U JIOTHMKa» B OCHOBHOM
NOCBSIIIEHA  JJIEMEHTAM  TEOPUH  MHOXKECTB. | €0pETHKO-MHOKECTBEHHbIE
NPE/ICTaBIIEHUs MTPOHU3BIBAIOT BECh KypC MIKOJIBHOW MaTEMaTHUKH W MpPeJIararoT



HanOoJiee YHUBEPCAIbHBIN S3BbIK, OOBEAUHSIONINI BCE pa3/ieiibl MaTEeMaTUKU U €&
IPWIOKEHHM, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTUYECKUE NUCLMIUIMHBI B €IUHOE
nenoe. I[ToaToMy BaKHO JaTh BO3MOYKHOCTH IIKOJBHHKY MOHUMATh TEOPETUKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHKW M HCIOJIb30BaTh €ro Jyis
BBIpaKEHUSI CBOUX MBICTIEH.

B kypce «Anrebpa m Hadama MaTeMaTHYECKOrO aHaau3a» MPHUCYTCTBYIOT
TaKk)k€ OCHOBBl ~MAaTE€MaTUYECKOTO MOJCIHPOBAHUSI, KOTOPBIE IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUSI MOJIEIEN pealbHbIX CUTYaIlul, UCCIICIOBAHUS
ATUX MOjeNiel C MOMOIIbI0 amnmapara ajareOpbl U MaTeMaTHYeCKOro aHajau3a u
UHTEpIPETALUUA TOIYYEHHBIX PE3yJbTaToB. Takue 3aJaHus BIUIETCHbI B KaXKIbIi
U3 pa3eioB MIPOrpaMMBbl, MOCKOJBKY BECh MaTepUall Kypca MIMPOKO HCIOIb3YETCs
JUISL pelIeHUs] IPUKIAAHBIX 3a/1a4. [Ipu perennu peaabHbIX MPAKTUUECKUX 3a/1a4
yualiuecss pa3BUBAIOT HAONIOAATENbHOCTh, YMEHHE HAXOAMTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HMCIOJIB30BAaTh AHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH
npobsiemy. JlesTenbHOCTh MO (POPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3a/1a4 OpPraHM3yeTcsl B MPOIECCE M3YUEHHs BCEX TeM Kypca «Airedpa M Hadana
MaTEMATUYECKOI0 AHAIU3A).

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rutaHe Ha wu3ydyeHHE Kypca ajreOpbl MU Hayajal MaTEeMaTHYE€CKOIo
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 4aca B Heaento B 10 kimacce u 3 yaca B
Heaemo B 11 kmacce, Bcero 3a nBa roga o0ydenust — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa 1 BBIYMCICHUSA

Pannonanbubie yncia. OOBIKHOBEHHbIE U JECATUYHBIE JIPOOHM, MPOLIEHTHI,
OeCKOHEUHbIE  Iepuoguueckue  Apodu. ApudMeTuueckue  omnepamuu  C
palroHaTbHBIMU YHCIIaMH, IPE0Opa30BaHus YUCIOBBIX BhIpakeHui. [Ipumenenne
Ipo0eil U MPOUEHTOB JUIsl PELICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpaciien
3HAHUU U PEaTbHOMN KU3HU.

JlelictBurenbHble  4ucaa. PanuoHanbHblE W UPpAUMOHAIBHBIE YMCIA.
ApudpmMernueckre ornepauud ¢ JEUCTBUTEIbHBIMU 4YHcliaMH. [IpuOnmkEHHbIE
BBIYMCIIEHUS, [TPABUJIA OKPYTJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenmenp ¢ menbiM  mokazareneM. CranpaptHas ¢dopma  3ammcu
neicTBuTenbHOr0 umucia. HMcmomp3oBaHue monxonsmied  GoOpMbl  3alucU
JNEHUCTBUTENBHBIX YHUCEN I PELICHMS INPAKTUYECKUX 3a4a4 W NPEICTABICHUS
JTAHHBIX.

ApubdmMernyecknii  KOpeHb  HaTypalbHOW  cTeneHu.  JleWcTBus  C
apu(PpMETHIECCKUMU KOPHSIMU HATYPAITLHOM CTETICHH.

CuHycC, KOCMHYC M TaHI'€HC YHCIOBOTIO apryMeHTa. ApPKCHHYC, apKKOCUHYC,
ApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs] ¥ HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE MPEOOPA30OBaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

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

Pemenue nenbix v 1poOHO-pallMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppaiioOHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienne TpuroHOMETPUYECKUX YPABHEHU .

[IprMeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MAaTEMATHYECKUX 3a7ad
M 33]1a4 U3 Pa3IMYHbIX 00J1aCTel HAYKU U PeaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

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

O6nactb onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHKImm.
[TpomexyTku 3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC (DYHKITUU.

CrenenHast GyHKIMS ¢ HATYypaJbHBIM M IEJBIM TIOKa3aTeneM. E€ cBoiicTBa u
rpacduk. CBoiicTBa U rpaduK KOpHS N-OW CTEICHH.



Tpuronomerpuueckasi OKPY>XKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKUX
(G YHKIMI 9MCIIOBOrO apryMEHTa.

Hauyana maTemMaTH4ecKoro aHajm3a

ITocnenoBaTenbHOCTH, CcoCcOOBI 3aJaHus MOCJICIOBATEILHOCTEH.
MOHOTOHHBIC TOCJICOBATCIILHOCTH.

Apudmernyeckas U reomeTpudeckas nporpeccuu. beckoHeuHo yObIBarommas
reomeTrpudeckas mnporpeccus. CyMma 0€CKOHEYHO yOBIBAIOIICH T'€OMETPHUICCKOM
nporpeccun. GopMysia CIOXKHBIX MPOLEHTOB. Vcmonb30BaHWE NPOrpeccur s
pelIeHus pealbHbIX 3aJa4 MPUKIAJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

MHoXxecTBO, olepaluuu HajJ MHOxecTBamu. Jluarpammel Jilnepa—BeHHa.
[IpymeHeHne TEOpETUKO-MHOKECTBEHHOI'O armapara JJjis ONUCAaHHUSl PEeabHBIX
MIPOLIECCOB U SIBJICHUM, MPU PEUISHUH 3a]1a4 U3 JPYruX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, 10KA3aTEIbCTRO.

11 KJIACC

Yuciaa v BbIYMCTCHUS

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

CreneHb ¢ palMOHAIBHBIM MOKa3zaTeaeM. CBOMCTBA CTEIECHMU.

Jlorapudm uncna. JlecssTUuHbIE U HATYpaJlbHbIE JTOrapU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[TpeoOpa3zoBanue BeIpaXXCHHH, COACPKANTUX JIOTAPU(MBI.

[IpeobpazoBaHue BBIPAXKEHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKa3aTeNEM.

IIprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble YpPaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUM. PellleHne NMpUKIIaIHBIX 337a4 C ITOMOIIBIO
CHCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenune  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMAaTUYECKUX 3aJady M 3aJad M3 pa3IuyuHbIX 00JIacTell HayKW MU peanbHOU
KU3HHU.

DOyHkuuM U rpapuxu

Oyuknus.  [lepuonunueckne  ¢yHkuuu. I[IpoMexXyTKM  MOHOTOHHOCTH
¢yHkuuu. MakcuMmymbl 1 MUHMUMyMbl (QyHkuuu. HambGosbliee n HauMmeHbliee
3HaYeHHE (PYHKIINU HA TIPOMEXKYTKE.

Tpuronomerpuueckue QyHKIINH, UX CBONCTBA U TPAPUKH.

[TokazaTenbHas u Jorapudmuueckas GyHKIMUU, UX CBOMCTBA U rpaduKH.



Wcnonb3oBanue rpagukoB QyHKIUN ISl pellIeHUs YPAaBHEHUM M JIMHEWHbIX
CHUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH [UIs 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  pyHkuuu. ['eomerpuueckuid ©u  (U3UUECKUH  CMBICT
IIPOU3BOJIHOM.

[IpousBogHbie  dMeMeHTapHBIX  QyHKIUHA.  DopMynbl  HAXOXKICHHS
OPOU3BOAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue nNpou3BOAHON K UCCIENOBaHUIO (PYHKIIMI HA MOHOTOHHOCTb U
skcTpeMymbl. Haxoxaenne HanOonbIIero 1 HauMeHbIIero 3HayeHus: QyHKIUKA Ha
OTpE3KE.

[IppmeneHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dlIEro pEUICHHs B
NPUKIAIHBIX 3aJa4yax, I ONPENENICHHs CKOPOCTH MpOLEecca, 3aJaHHOTO
dbopmyIion uiu rpaguKoMm.

[TepBooOpaznas. Tabnuiia mepBooOpa3HBIX.

WNHrerpan, ero reoMerpuyeckuid M (usmueckuid cmbica. Beluuciaenue
uHTerpaia no ¢popmyne Hetorona—Jlelionuna.



IIVTIAHUPYEMBIE PE3YJIBTATbDI

OcBoenue yueOHOro mnpenmera «MaremaTtuka» JTOJDKHO OOeceunBaTh
JOCTHXKEHHE Ha YPOBHE CPEAHEro 00I11ero o0pa3zoBaHus CAEAYIOMUX JUUHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YNbTAaThl OCBOCHUSA MPOrpPaMMbl y4yeOHOTO TMpeaMmeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BocIUTaHUE:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO WIE€HAa POCCHICKOro 00IecTBa, TMpeACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BbIOOpPBHI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUAMY ¥ Ha3HAYCHHUEM.

[TarpuoTrnyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTBIO POCCUNCKON IPaXKAaHCKOW UJICHTUUHOCTH, YBOKCHUS K
MPOLIJIOMY U HACTOSIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJBI,
K HCMOJB30BAHUIO ITUX JIOCTIKEHHM B JPYrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApO/Ja;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUS, OATUYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MIPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAYKU U JESATEIHHOCTHIO
y4€HOr0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOIO Oy IyIIEro.

DCTeTU4eCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIIOYas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajaad, pelieHui, paccyXIeHUM;
BOCIIPUMMYHMBOCTBIO K MATEMATHUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

®uU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBHIO YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HaHUS B
UHTEpecax 370pOBOro u 0e30MacHOro oopas3a >KU3HU, OTBETCTBEHHOT'O OTHOILICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHHE, COATTAaHCUPOBAHHBIM PEKUM 3aHATHH U

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

TpynoBoe BOCIIUTaHHUE:



TOTOBHOCTBIO K TPY/JY, OCO3HAHHEM IIEHHOCTH TPYJOJIIO0US; UHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANBHOM  JESATENILHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymied mnpodeccud W pealn30BbIBATH COOCTBEHHBIE >KU3HEHHbBIC IIJIaHBI;
FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HANIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO DKOJIOTUYECKOW KYJIbTYphl, IMOHUMAHUEM BIMSHUS
COIIMATIbHO-Y)KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHON
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTUYECKHX MpolIieM;
OpUEHTaIlMel Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW ISl PEIICHHUs 3ajlad B
00JJaCTH OKpYy)Karomied cpefpl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HUX
BO3MOKHBIX MTOCJIEICTBUI ISl OKPY>KAIOLIEN CPEbI.

[{enHOCTH HAYYHOT'O MO3HAHUSA:

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOW NPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKON HAyKHh Kak cQepbl YelIOBEUeCKOW NeATeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JJI1 PA3BUTHUS IUBWIM3ALUU; OBJIAJCHUEM S3bIKOM
MaTeMaTUKU M MaTeMaTHYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUDAa;
TOTOBHOCTBIO OCYIIECTBJIATh MPOEKTHYKD M HCCIEAOBATEIbCKYIO AEATEIbHOCTD
WHIVBHUIYAJIbHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUSHBIMU
0elicmeusIMuU, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OCUCTNEUAMU.

1)  Vuueepcanrvnvie  nosmaseamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposanue 6a3068blX KOSHUMUBHBIX NPOYECCO8 o0Oyualowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

ba3oBrie nornueckue nENCTBUSA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAYy IOHATHAMH, (OPMYITHUPOBATH
ONpE/CIICHUs]  TOHSTUM; YCTAHABIMBATH CYIIECTBEHHBbIA  MpPU3HAK
Kiaccu(uKauy, OCHOBAaHUSA i OOOOIICHWS W CPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3A;



BOCIIPHHUMATh, (OPMYJIUPOBATh H  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHBIC, YAaCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTeMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M |
npoTuBopeunss B (aKTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSX;
npenjiaraTh ~ KPUTEpPUM N8 BBIABJICHHUS  3aKOHOMEPHOCTEM |
MIPOTUBOPEUHNIA;

JeNaTh BBIBOABI C HWCIIOJIE30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;
MIPOBOJUTH CaMOCTOATENEHO JI0Ka3aTeIhCTBA MaTEeMaTHYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT TPOTHUBHOI0), BHICTPANBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXIEHUS U BbIBOJIbI;

BBIOMpaTh CIOCO0 pemieHus y4eOHOM 3amayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BBHIOMpaTh HaWOoNee MOAXOAAIMHN C Y4ETOM
CaMOCTOSITCIILHO BBIJICTICHHBIX KPUTEPHER).

bazoBrie HCCIICO0BATCILCKUC ,Z[CﬁCTBI/IHi

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpPOOIEMY,
yCTaHaBIMBaTh MCKOMOE W  JaHHoe, (opMUpOBATH  THUIIOTE3Y,
apryMeHTUPOBATh CBOKO MO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSTEIbHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BbEeKTa, SBJIECHUS, TMpOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SBJIEHUSIMH, POLIECCAMU;

CaMOCTOSTEIHHO (POpMyTHUPOBATH 000OIIEHNST U BBIBOJIBI IO pe3yJbTaTaM
IPOBENEHHOIO HAOIIOJEHUS, UCCIENOBAHMS, OLEHHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLEcca, a TaKKE BbIABUIaTh
IPEATNOIO0KEHUS O €r0 Pa3BUTHUU 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, CHCTEMATH3UPOBATh M MHTEPIPETHUPOBATH WH(POPMAIIHIO
Pa3IUYHBIX BUIOB U (hOPM IIPE/ICTABICHHS,

CTPYKTYpPHPOBaTh MH(MOpPMAIUIO, IPEACTABIATH €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATH Tpaduuecky;



2)

OLIEHUBAThH HaJIEKHOCTD nHpopMaruu o CaMOCTOSTEIBLHO
c(hOpMYJIMPOBAHHBIM KPUTEPHSIM.
Vnusepcanvhvie  KOMMYyHUKamueHbvle Oelicméus,  o0becneuusaom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKO8 0OYHAOUJUXCHL.
OO1enue:

BOCIIpUHUMATh U  (OPMYJIHUPOBATH CYXKIEHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHHUS I10
XOJly pelIeHUs 3a]]a4yl, KOMMEHTUPOBAThH MOTYYEHHBIN pe3ysbTaT;

B X0/ 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAalleJIEHHbIE HA TTOUCK
pELICHMsI; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUAMH JIPYTUX
YYaCTHUKOB JAMAJIOra, oOHapyXKUBaTh Pa3jIMdMe€ U CXOJCTBO IO3ULIMN; B
KOppEKTHOM popme GpopMyarpoBaTh pa3HOIIacusi, CBOU BO3PaKEHUS;
NPENCTABIATh  pPE3yJabTaTbl  pEIIEHHs  337a4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YUETOM 3a]1a4 NPE3EHTAIMM U OCOOEHHOCTEHN ayIUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAaHTHOM U
WHIMBHUIYAJIbHON paObOTHI P pelIeHNH YIeOHBIX 3a7a4; MPUHUMATH IIeTTh
COBMECTHOM JICSITEIBHOCTH, IJITAHUPOBATh OpPraHU3aIMI0 COBMECTHOM
paboThI, pacrpeensaTh BUAbI pabOT, JOroBapUBaThCs, 00CYKIaTh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopMax paboThI (00CYkaeHUsl, 0OMEH MHEHUIA,
«MO3TOBbIE IITYPMBD» M WHBIC); BBINOJHITH CBOK YacThb paldOThl H
KOOPAMHHUPOBATh CBOM JEHCTBUSL C JAPYTUMHU UICHAMH KOMAaHJbI;
OLICHUBATh KaueCTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT MO KPHUTEPUSM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuugarom

GopmuposaHrue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranuzanus:

COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUS 3aJ]a4H, BEIOMPATh CIIOCOO PEIleHus C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOU MH(pOpMaLIUU.

CaMOKOHTPOIIB:

BJIAJECTh HAaBBbIKAMHU [O3HABaTEIbHOM pediieKcud KaK OCO3HAHUA
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJCTh CIOCOOAMHU  CaMOMNPOBEPKH, CAaMOKOHTPOJS Iporecca W
pe3yJbpTara penieHus MaTeMaTUIeCKou 3a1a4u;



e TPEABHUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPpU PEHICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [EATCIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLCHMBATh COOTBETCTBHE pE3yJbTaTa LEJIW M YCIOBUSIM, OOBACHSTH
MPUYUHBI JJOCTHXKEHUS WM HEJOCTHXKEHUSI PE3yJIbTATOB JESITEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTUUYECKOTO aHaIM3a»
Ha YpOBHE CpeaHEro o0Imero oOpa3oBaHMs JOMKHO OO0ECNeYMBATH JIOCTHXKCHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTENbHbBIX PE3yIbTATOB:

10 KJIACC

Yucia 1 BBIYMCICHUA

OneprpoBaTh NOHATUAMM: PAUUOHAIBHOE M JEHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JAECSATUYHAsS APOOb, IPOIIEHTHI.

Bomonusate  apudmernyeckue — omnepanud € palUMOHAIBHBIMU U
JNENCTBUTENBHBIMU YUCIAMMU.

BoinonssaTh npuOaMKEHHBIE BBIUUCIECHUS, UCTIONb3YS MPaBUia OKPYTJIEHUS,
JeNaTh IPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IIOKa3aTeleM; CTaHAapTHas
(opMa 3amucu JIEWCTBUTENBHOI'O YHCJIA, KOPEHb HATYpPAJbHOW CTEICHH;
UCIIOJIb30BaTh MOAXOASAILYI0 (OpPMY 3aMUCH JEUCTBUTENBHBIX YHCEI IJIsl pEeLICHUs
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS TaHHbIX.

OnepupoBath MOHATUSAMH: CHHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIA;
UCIOJIb30BaTh 3aIUCh MPOU3BOJIBHOTO yIria Yepe3 0OOpaTHbIe TPUTOHOMETPUYECKHE
GyHKIUY.

YpaBHeHUs] U HEPABEHCTBA

OnepupoBaTh NOHIATUSAMHU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palrOHAIBbHOE, UPPALUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YPaBHEHUE,

BoimonHATe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUM U peliarh
TPUTOHOMETPUYECKUE YPABHEHHS.

BoinonssaTe npeoOpa3oBaHus LENbIX, PAlMOHAIBHBIX W HpPpPaLMOHAIBHBIX
BBIDAXKECHUM W pelmiaTb  OCHOBHBIE  THIIBI  LEIBbIX, pPAlMOHAIBHBIX U
UPPALMOHAIBHBIX YPABHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHUS M HEPABEHCTBA I PEIICHUS MATEMAaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U PEAIbHON KU3HH.



MopgenupoBath peanbHBIE CHUTYalldd Ha S3bIKE auredpbl, COCTABIATH
BBIPAKECHUSA, YpPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM allapaTa ajreopsbl.

DOyHkuuM U rpapuxu

OnepupoBath MOHATUAMM: (YHKIHUS, CIOCOOBI 3a1aHus (PyHKIMH, 001acTh
OTIpEe/ICNICHUs] M MHOXKECTBO 3HAueHUU (PyHKIMHU, Tpaduk (GYHKIHUHU, B3AUMHO
oOpaTHbI€ (DYHKITHH.

OnepupoBaTh TMOHATUSAMH: YETHOCTP W HEYETHOCTh (DYHKIUH, HYIH
(GYHKITAN, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Wcnonb3oBaThk rpad@uky GyHKIMMN 7151 pEellIeHUs YpaBHEHUH.

Crtpouth 1 unTaTh TpaduKu TUHEWHON (PYHKIUU, KBAIPATHUYHON (DYHKIUH,
CTETICHHOH (PYHKIIMH C IEJIBIM TOKa3aTelIeM.

Wcnonb3oBaTh rpapuku QyHKIUN JUIsi  UCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH TP PEIICHUH 3aJlay U3 JPYruX y4eOHBIX MPEIMETOB U PeabHON
KU3HU; BBIpAXKaTh (POPMYyJIaMH 3aBUCHMOCTH MEXIYy BETMUNHAMH.

Hauajsa MaTeMaTH4ecKOro aHajan3a

OnepupoBaTh MOHATUSMHU: [OCJEIOBATEIBHOCTh, apudMeTnyeckas W
reoMeTpuyecKas Iporpeccum.

OnepupoBaTh MOHATHAMH: OECKOHEYHO YOBIBAIOMIAs T€OMETpUYECKas
nporpeccusi, cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON IMTPOTPECCUH.

3amaBaTh MOCIEN0BATENLHOCTH PA3IMUYHBIMU CITIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U MIPOIPECCUN IS PEILICHUS
peaNbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHSATUSMU: MHOXECTBO, ONlEpaIliy Hal MHOXECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Juisi  OTMHCaHHS
pETbHBIX TIPOIIECCOB W SIBIICHWI, TMPHU PEIICHUH 3aJad W3 JPYTrux ydeOHBIX
pEeIMETOB.

OnepupoBaTth  MOHATHUAMM: ONpejielieHne,  TeopeMa,  CJE/ACTBHE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yuca 1 BIYUCIEHUS

OnepupoBaTh MNOHATUSIMH: HATypalbHOE, II€J0€ YHCJO; HCIOJIb30BaATh
MPU3HAKYU JIETUMOCTH LEJIBIX YKCEJN, PA3JIOKEHUE YUCIIa Ha MPOCThIE MHOXKUTEIU
JUIsL pelIeHUs 3a1ad.

OnepupoBaTh NOHATHUEM: CTEIIEHDb C PAIMOHATIBLHBIM MTOKA3aTEIIEM.

OnepupoBaTh MOHATHUSAMU: JIOTApU(PM UYHUCTA, NECATUYHBIC W HATypaJbHBIC
aorapuMsl.



YpaBHeHUA U HEPABEHCTBA

[IpumeHnsTh CBOMCTBA CTENEHW A MpeoOpa3oBaHUs  BBIPAKECHUI;
OIEpPUPOBATH MOHATUAMM: IIOKA3aTEIbHOE YPAaBHEHHWE W HEPABEHCTBO; pellaTh
OCHOBHBIE THIIBI [IOKA3aTENbHBIX YPDABHEHUN U HEPABEHCTB.

BoinonuaTh  npeoOpa3oBaHUsl  BBIPAKEHUN, COAEpXkAIIMX Jorapugmsl;
OIepUPOBaTh MOHATUAMMU: JOTapUPMHUUECKOE YpaBHEHUE U HEPAaBEHCTBO; pellaTh
OCHOBHBI€ TUIIBI JOTapU(PMUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute pemenus npocTedmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPaBHEHUU U €€ PELICHUE;
UCIIOJIB30BAaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS NIPAKTUYECKUX 3aa4.

Haxonurts penreHuss mpoCTEUIINX CUCTEM M COBOKYITHOCTEW PAalMOHAIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MopnenupoBarh peajibHble CHUTyallud Ha s3bIKE aire0pbl, COCTaBIATh
BBIDQKCHUS, YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJadyH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJENH C HCIIOIb30BAHUEM aIllapaTa ajareopsl.

DOyHKUuM U rpapuku

OnepupoBaTh  MOHATUSAMU:  TMepUoAMYecKas  (YHKLIUS, MPOMEXYTKH
MOHOTOHHOCTH  (DYHKIIMM, TOYKH OKCTpemMyMa (QyHKIMH, HauOobliee U
HauMEHbLIEE 3HA4YeHUs (PYHKUMU Ha TMPOMEXKYTKE; HCIOIb30BaTh HX JUJIA
uccleoBaHus (PYHKIINM, 3aJJaHHOU rpapuKOM.

OnepupoBarh MOHATUAMH: TpadUKU TOKA3aTEIbHOM, Jiorapudpmuueckon u
TPUTOHOMETPUYECKUX (YHKIMI; N300pakaTb UX HAa KOOPJUHATHOM IIOCKOCTH U
UCITOJIB30BATh ISl PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxxath Ha KOOPJAMHATHOMN IMIOCKOCTU TrpadUKH JIMHEHHBIX ypaBHEHUH
Y UCIIOJIb30BATh UX JJISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

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

Hayana MaTeMaTH4eCKOro aHaIu3a

OnepupoBaTh MOHATUSIMU: HENpepbIBHAS (QYHKIIMS; TPOU3BOAHAS (DYHKIIMH;
UCTIOJIb30BaTh TEOMETPUICCKUN U (PU3NUECKUIA CMBICT TIPOU3BOTHOMN ISl PEIICHUS
3aaad.

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

Hcnonb30BaTh NPOU3BOAHYIO JJI UCCIIEA0BAaHUS (DYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, IPUMEHSTH PE3yJIbTaThl UCCIEIOBAHUS K IIOCTPOCHUIO IpauKOB.

Hcnonb3oBaTh NPOU3BOAHYIO JUISI HAXOXKJICHUS HAWJIYUYILErO0 PELICHUS B
IIPUKJIAHBIX, B TOM YHUCJIE COLUUAIBHO-3KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHUSMHU: TEpPBOOOpa3Hass M HMHTErpaj; MOHUMATh
reoOMeTpUYecKuil U (PU3NUECKUI CMBICI UHTErpaa.



Haxonute mepBooOpazHbIie dJeMEHTAPHBIX (DYHKIMH; BBIYHCIATH HHTETPa
no ¢popmyiie Herorona—JleiiOHua.

Pemate mpukiagHbeie 3a7a4d, B TOM YHCJIE COLMAIBHO-DKOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTUIECKOT'0 aHAIH3A.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabHbie
n/n NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI
pecypchbl
MHo)kecTBa pallMOHAIBHBIX U
IEHCTBUTENBHBIX uKcell. PannonansHbie 14 1 https://resh.edu.ru/
yYpaBHEHUS U HEPABEHCTBA
®ynkuuu u rpagpuku. CTeneHs ¢ 1elbM 5 https://resh.edu.ru/
NoKa3aTeseM
A i n—om .
pupMETHUECKHI KOPEHb N—Oi CTeTIeHH 18 1 htps://resh.edu.ru/
UppanmonansHbie ypaBHEHUSI U HEPABEHCTBA
) .
OPMYJIR! TPHTOHOMETPHHI 22 1 https://resh.edu.ru/
TpuroHoMeTpUYeCKHUe ypaBHEHUS
[MocnenoBaTensHOCTH U POTPECCUUI 5 https://resh.edu.ru/
HOBTOPGHHG, 0000111eH1e, cucTeMaTU3alus 3 1 htps://resh.edu.ru/
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4




11 KVIACC

KoauvecTBo yacoB JJIeKTPOHHbIE
Ne (uudpossbie)
o/ HaumMeHoBaHue pa3esioB U TeM MPOrpaMMbl Beero KonTpoabHbIe 0BpazoBaTETLHEIE
padoTbI pecypebi
1 Crenenb ¢ pallnoHaNbHBIM MTOKa3zareneM. [lokazarenbHas 12 1
¢ynkuus. [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA
) Jlorapudpmuueckas ¢pyHkuus. Jlorapupmuueckue 12
ypaBHEHUS U HEPABEHCTBA
3 Tpuronomerpudeckue GyHKIIUN U UX TpadUKu. 9 1
TpuroHomeTprudeckre HepaBEeHCTBA
4 [IponsBognas. IlpuMenenue npon3BoaHON 24 1
5 WuTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHHHA 12 1
7 HarypanbHble 1 1iesbie yncia 6
8 [ToBTOpenue, 06001IeHNE, CCTeMaTU3allus 3HAHUN 18 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6




ITIOYPOYHOE INTAHUPOBAHMUE

10 KUIIACC
HaumenoBanue pasaena Ne
TeMma ypoka
n/n
MHoecTBa palluOHAJIBHBIX U 1 MHoecTBO, Oniepaluy Hal MHOKECTBaMU. J{narpaMmMbl
NEUCTBUTEIBLHBIX YUCEI. Ditnepa—BenHa
PanuoHanbHbIC ypaBHCHUS U 5 Parnmonansasie yncia. OOLIKHOBEHHBIE U JECITUYHBIE
HEpPaBCHCTBA IpoOH, IPOLIEHTHI, OECKOHEUHBIC IEPUOAMUECKUE IPOOH
3 ApudmeTrueckue ornepanuu ¢ pauoHaIbHbIMU
YHcliaMu, peoOpa30BaHUs YUCIOBBIX BBIPAKEHUN
[Ipumenenue apodeil 1 NPOLEHTOB ISl peIlIeHUs
4 MIPUKJIAJHBIX 3a/1a4 U3 Pa3JINYHbIX OTPACICH 3HAHUN U
pEaIbHOM JKU3HU
[Tpumenenue apobei ¥ MPOLEHTOB IS PEIICHUS
) MPUKJIAJHBIX 3a/1a4 U3 Pa3JINYHbIX OTpacied 3HAHUU U
pEAIbHOM JKU3HU
5 [elictBuTenbHble yncaa. ParmonanbHble U
HppaMOHAJIbHBIE YHCIIA
7 ApudmeTnueckre ornepanuu ¢ 1eHCTBUTENbHBIMU
qycliaMu
8 [pubnuxE€HHbBIe BEIYUCIEHUS, TPABUIa OKPYTICHHUS,
MIPUKHJIKA U OLIEHKA pe3yJbTaTa BEIYMCICHHUM
9 ToxzaecTBa U TOKAECTBEHHbIE IPE0OpPa30BaAHUS
10 VYpaBHeHHE, KOPEHb YpaBHEHUS
11 HepaBeHcTBO, pelieHre HEpaBEHCTBA
12 Meroxa nHTEpBAJIOB
13 Penrenune nenpix U 1poOHO-pAIMOHAIBHBIX YPAaBHEHHNA U
HEPaBEHCTB
KontponsHas padota no teme "MHoxkecTBa
14 palrOHANBHBIX U IECTBUTEIBHBIX YUCEIL.
PanmonanbHble ypaBHEHUS U HEPABEHCTB"
Oynkiun u rpapuku. CTeneHs ¢ 15 Oynkiyst, cnocoObl 3ananus GyHkuuu. Bzaumuo
LIEJIBIM TI0KA3aTENIEM oOpaTHble GYHKIUU
I'paduk pyakmun. O6macTe onpeneneHnus 1 MHOKECTBO
16 3HaueHui Gynkiuu. Hymu dynkuu. [pomexyTku
3HAKOINOCTOSIHCTBA
17 YérHble 1 HeUETHBIC (HYHKLIUU
18 Crenens ¢ nenbiM nokasaresieM. CtanaaptHas hopma
3aIUCHU ACUCTBUTEIBHOIO YHACIIA




Hcnonp3oBanue moaxoasiiei (I)OpMBI 3armcu

19 JeMCTBUTENBHBIX YMCEN JUIsl pEIIeHHsI TPAKTUYECKUX
3aJa4 ¥ MpeICTaBICHUS TaHHbIX
20 CrenenHast QyHKIHUS C HATYPAJIbHBIM M LETBIM
noka3zatenem. E€ cBoiicTBa u rpadux
ApupmeTrnueckuii KOpeHb N—oi 21 ApugpmeTrueckuii KOpeHb HaTYpaJbHOMN CTENECHH
creneHu. VpparnoHanbHbie 22 ApubMeTHnuecKrii KOpeHb HaTYPAIbHOW CTETICHH
YPaBHCHMS 1 HCPABCHCTBA 93 CpoiicTBa apru(hMETHUECKOTO KOPHS HATYPaIbHOM
CTETIEHU
24 CaoiicTBa apu(MeTUIECKOTO KOPHS HATYpaJIbHOM
CTENEHU
o5 CoiicTBa apu(hMETHUECKOTO KOPHS HATYpaIbHOM
CTETICHU
26 JleticTBus ¢ apudMeTHUECKUMHU KOPHAMU N—OH CTENEeHU
27 JleiicTBust ¢ apupMETHUECKUMH KOPHSIMHU N—O CTENEHH
28 JeiicTBus ¢ apuMETHIECKUMHU KOPHSIMH N—O CTETIEHU
29 JleiicTBus ¢ apupMETHIECKUMHU KOPHIMH N—O CTETIEHU
30 JleticTBus ¢ apuMeTHUECKUMU KOPHAMU N—OH CTENEHU
31 Pemrenne nppanimoOHAIBHBIX YPABHEHU U HEPABEHCTB
32 Perienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB
33 Penienune uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB
34 Pemenne uppamoHaibHBIX YpaBHEHUI U HEPABEHCTB
35 Pemrenne uppanmoHanbHBIX YpaBHEHUH U HEPABEHCTB
36 CaoiicTBa u rpaduk KOpHs N-0ii CTeNeHU
37 CgoiicTBa 1 rpaduK KOpHS N-0¥ CTeTICHU
Konrtponsnas padora no teme "Apudmernieckuii
38 KOpeHb N—oii creneHu. MppannoHanabHble ypaBHEHHS U
HepaBeHCTBaA"
DopMyIbl TPUTOHOMETPHH. 39 CuHyc, KOCHHYC ¥ TaHT€HC YHCJIOBOIO apryMeHTa
TpuronomeTprdecKue ypaBHeHHUs 40 CuHyc, KOCHHYC ¥ TAHT€HC YHCJIOBOTO apryMEHTa
41 ApKcuHyC, apKKOCHHYC M aPKTaHI'€HC YHCIOBOTO
aprymMeHra
42 ApKcHHYC, apKKOCUHYC M apKTaHI'€HC YUCIIOBOTO
apryMeHra
43 Tpuronomerpudeckas OKpy>KHOCTb, OTIpe/ie/IeHIE
TPUTOHOMETPUYECKHUX (PYHKIUI YMCIOBOIO apryMeHTa
44 TpuroHomeTpuveckass OKpy>KHOCTB, OTIpeIeIICHHIE
TPUTOHOMETPUYECKHUX (PYHKIIUI YHCIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI




46

OCHOBHBIE TPUTOHOMETPUUECKUE POPMYIIBI

47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
48 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI
49 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX BBIPAKESHUIN
50 [IpeoOpazoBanre TPUTOHOMETPUUECKUX BBIPAKESHUN
51 [IpeoOpazoBaHue TPUTOHOMETPUUECKHIX BBIPAKCHHM
52 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX BhIPAXKEHUIN
53 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKESHUN
54 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM
55 Pemienne TpUuroHOMETPUIECKUX YpaBHEHUM
56 Pemienne TpUroHOMETPUUECKUX YPaBHEHUN
57 Pemenne TpuroHoMeTpuUeCKUX ypaBHEHUI
58 Pemienue TpuroHOMETpUYECKUX YpaBHEHUH
59 Perienne TpUroHOMETPHUYECKUX YPaBHEHUN
60 Kontponsnas padora no teme "®opmynbl
TpUTOHOMETpUU. TpUTrOHOMETpUYECKUE YpaBHEHUS"
[TocemoBaTebHOCTH M IPOTPECCHH [NocnemoBaTeTbHOCTH, CTIOCOOBI 3aaHUS
61 II0CJIe10BATEIHOCTEN. MOHOTOHHBIE
MOCTIeI0BAaTEILHOCTH
Apudmernueckas ¥ TeOMETpUUYECKasi TPOrPECCUU.
62 Hcnonp30BaHue MPOTPECCHH TSI PEIICHUS peaTbHBIX
3aJ1a4 NPUKJIAIHOTO XapaKTepa
BeckoHeuHo yOBIBarolasi reoMeTpUYecKast Iporpeccusi.
63 Cymma O0ecKOHEYHO yOBIBAIOIICH FreOMETPHUECKOM
porpeccuu
64 dopmyria CII0KHBIX TTPOIIEHTOB
65 dopmyra CIOKHBIX MTPOLEHTOB
[ToBTOpenue, o6o01IeHNE, 66 O6o001enre, cucTeMaTru3alus 3HaHUK 3a Kypce anreopsl
CUCTeMaTH3allHsl 3HAaHU W HayvajJ MateMatudyeckoro anaiusza 10 kiacca
67 Hrorosas xouTpospHas pabora
68 O6o0061enne, cucTeMaTu3anus 3HaHUK 3a Kype anreopsl

¥ Hayajl MaTeMaTH4decKoro aHanmu3a 10 kiacca




11 KIIACC

HaumenoBanue Ne
Tema ypoka
pasnena n/n
Crenens ¢ CreneHb ¢ paliiOHAJIHBIM IIOKa3aTeIeM
paniOHaIbHBIM CBoiicTBa CTENEHH
T10Ka3aTCICM. 3 [IpeoOpa3oBanue BEIpAXKEHUHN, COAECPIKALIUX pAllHOHATIEHBIE
Iloka3arenbHas CTeHeHN
byHKIHS. o
[IpeoOpa3oBaHue BeIpaKEHUH, COAEPIKALIUX pallMOHAIbHBIE
IToxazaTenbHbIe 4
CTETICHU
ypaBHEHHS U
[IpeoOpa3oBaHue BBIpAKEHU, COACPIKALIUX pAI[HOHAIBHBIC
HEpaBCHCTBA 5 peodp p » CONCPKaAlIiX pail
CTETIEeHU
6 Iloka3arenbHble ypaBHEHHs 1 HEPABEHCTBA
7 [lokazarenbHBIC ypaBHEHUS 1 HEPABEHCTBA
8 Iloka3zarenbHble ypaBHEHHs U HEPAaBEHCTBA
9 Iloka3arenbHble ypaBHEHHs U HEPABEHCTBA
10 Iloka3arenbHble ypaBHEHHs U HEPABEHCTBA
11 INokazarenbHas GyHKIMA, €€ CBOMCTBA U rpaduk
KonTponbnas pabora no Teme "CremneHs ¢ paliuoHaIbHbIM
12 nokaszateneMm. [lokazarensHas ¢pyHkuus. [lokazarenbHble
YPaBHEHUS U HEPaBEHCTBA"
Jlorapudmuueckas 13 Jlorapudm umncna
GyHkms. 14 JlecsaTHuHbIE U HATYpaJbHbIE TOTapU(pMBbI
Jlorapndmirieckue 15 [IpeoOpaszoBaHue BhIpaXEHUH, COIEPKAIIMUX JTOTraprUPMBbI
YpaBHEHHUS U o
16 [IpeoOpa3oBanue BbIpaKeHU, coepKaIUX JOrapuGmbl
HEpaBEHCTBA »
17 [IpeoOpa3oBaHne BBIPAKEHHUN, COACPIKALIUX JTOTAPUDMBI
18 [IpeoOpaszoBaHue BRIpaXEHUH, COIEPKAIIMX JTOTapUPMBbI
19 Jlorapudmuueckre ypaBHEHHsI 1 HEpaBEHCTBA
20 Jlorapugmuueckue ypaBHEHHsI U1 HEPABEHCTBA
21 Jlorapugmuueckue ypaBHEHHsI U HEPABEHCTBA
22 Jlorapudmudeckue ypaBHEHHUs 1 HEPABEHCTBA
23 Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U TpauK
24 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U TpauK
Tpuronomerpuyeckue 25 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduKH
yHKIMHK 1 HX 26 Tpuronomerpuyeckre GyHKIMH, UX CBONCTBA U rpapuKu
TpaduK. 27 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U Tpa(uKH
Tpuronomerpuueckue o
28 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduku
HEpaBEHCTBA
29 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
30 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
31 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB




32

[Ipumeps! TPUTOHOMETPUUECKUX HEPABEHCTB

KonTponbnas padora o teme "Jlorapudpmudeckast QyHKITHS.
Jlorapudmuueckue ypaBHEHHUS U

33 HepaBeHCTBa. T puronomerpuyeckie QyHKIMU U UX
rpa¢uku. TpuronomeTpudeckue HepaBeHcTBa"
[TpousBoaHas. 34 HemnpepbiBable QyHKITUHN
Ipumenenue 35 Meroa UHTEPBAJIOB ISl PELLICHUS] HEPABEHCTB
HPOH3BOAHOM 36 MeToa UHTEpBAJIOB JIJIsl pEIICHUsI HEPABEHCTB
37 [pousBoaHas GyHKITHH
38 [pousBoaHast GpyHKIHH
39 I'eomeTpuueckuii 1 PU3NUECKHUIA CMBICT TIPOU3BOTHOM
40 I'eomerpuueckuii U GU3NYECKUI CMBICI TPOU3BOJHON
41 [IpousBoHbIE BIIEMEHTAaPHBIX (PYHKINN
42 [Ipou3BoHBIE 3TIEMEHTAPHBIX (YHKLIUI
43 IIpousBogHas CyMMBI, IPOU3BEACHHS, YACTHOT'O (DyHKLINH
44 [IpousBogHast CyMMBI, TPOU3BEAECHUS, YACTHOTO () YHKIIHMA
45 [IpousBoHas CyMMBI, TPOU3BEICHHS, YACTHOT'O (DYHKLIUH
46 [IpumeHeHne NpOU3BOJHOMN K HCCIe10BaHUIO (QYHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
47 [TpumeneHne MPoU3BOIHON K UCCIEAOBAHHUIO (DYHKIIUNA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI
48 [IpumeHeHne NPOU3BOJHOMN K MCCIe10BaHUIO (QYHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
49 [IpumeHeHre npou3BOJHON K UCCIIEI0BaHUIO (QYHKIIMM Ha
MOHOTOHHOCTb Y 3KCTPEMYMBbI
50 Haxosxaenue HauOobIIero 1 HAMMEHbLIEro 3HaYeHUs (QyHKLIUU
Ha OTpe3Ke
51 HaxoxneHrne HauboIbIIIero 1 HAMMEHBINETO 3HAYSHUS PYHKIIUN
Ha OTpE3Ke
52 Haxosxaenne HauOobIIero 1 HAMMEHbIIET0 3HaYeHUs (DYHKIIUU
Ha OTpe3Ke
53 Haxoxnenne HauboIb11ero 1 HAMMEHBILIEr0 3HaYeHUs! PYHKINU
Ha OTpE3Ke
54 HaxosxaeHne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHNs QYHKLIUU
Ha OTpe3Ke
55 Haxoxnenne HauboIb11ero 1 HAUMEHBILIEro 3HaYeHUs! PYHKINN
Ha OTpe3Ke
[IpumeHeHre NpOM3BOAHON 11 HAXOXKACHNUS HaWIyqIlIEero
56 peleHus B MPUKIIAAHbIX 33a4ax, JUIsl OIpeieeHUs: CKOPOCTH
nporecca, 3a1aHHOT0 GOopMYJIOi UK rpaduKoM
o7 KonTponbhas padora no teme "lIlponssoanas. [lpumenenue




MIPOU3BOHOMN"
WuTerpan u ero 58 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
IIPUMEHEHUS 59 IlepBooOpaznas. Tabnuma nepBooOpa3HbIX
60 HuTerpai, reomeTpuyeckuii 1 PU3NUECKHIA CMBICT HHTETpaja
61 WuTterpan, reoMmeTpuueckuil 1 (GU3NYECKUNA CMBICI HHTETpaja
62 WNuTerpan, reoMeTpuueckuil ¥ GU3NIECKUI CMBICI HHTETpaa
63 Brruncnenue unrerpana no ¢popmyne Herorona—JleliGnuna
64 Brruncnenue unrerpana no ¢popmyne Herorona—Jleli6nuna
65 Beruncnenue unrterpana no ¢popmyne Hetotona—IJleitoauna
66 Beruucnenue unrerpana no ¢gopmyne Herotona—Jleitbuuna
Cuctemsbl ypaBHeHUN | 67 Cuctembl TUHEHHBIX YpaBHEHUI
68 CucTeMbl TUHEHHBIX YpaBHEHUH
69 Pemenne npukiaaHbIX 33724 ¢ TOMOIIBIO CHCTEMBI IMHEHHBIX
YpaBHEHUI
70 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBbI JINHEHHBIX
ypaBHEHUH
CucTeMbl U COBOKYITHOCTH IIEIIBIX, PALIMOHATIBHBIX,
71 UppallMOHATLHBIX, IOKA3aTEeNbHBIX, TIOTAPH(PMUIECKIX
ypaBHEHUI 1 HEPaBEHCTB
CucTeMBI 1 COBOKYITHOCTH IIEIBIX, PALIMOHAIBHBIX,
72 HpPalMOHAIILHBIX, IOKA3aTEeIIbHBIX, JIOTAPUPMUICCKIX
ypaBHEHUU 1 HEPABEHCTB
CucreMbl ¥ COBOKYITHOCTH II€JIBIX, PAllUOHANBHBIX,
73 MppaIMoOHAEHBIX, TOKAa3aTEIbHBIX, JIOTAPU(YMUIESCKIX
YPaBHEHUI U HEPABEHCTB
CucTteMbl U COBOKYIHOCTH LIEIIBIX, PALIMOHATIBHBIX,
74 WppallMOHANIBHBIX, IOKA3aTEeNbHBIX, TOTapH(PMUIECKIX
YpaBHEHUH U HEPABEHCTB
75 Hcnonps3zoBanue rpadukoB GYHKIUHN IS peIICHUS] YpaBHCHUN U
cucTeM
76 HcnonwszoBanue rpadukoB GyHKIUI 715 pelIeHUs] ypaBHEHUN U
CUCTEM
IIpumeHeHne ypaBHEHUIH, CUCTEM U HEPABEHCTB K PEIICHUIO
77 MaTeMaTUYECKHX 3a7a4 U 33724 U3 Pa3INuHbIX 001acTel HAyKH U
peaJIbHOM KU3HU
78 Kontpoinbnas padota o teme "MHTETpan u ero npuMeHEHUs.
Cucremsl ypaBHeHU#"
Harypanbnsie u 79 HatypanbHble U 1ienble 4uciia B 3aa4ax U3 peaabHOU KU3HU
OEIBIC YHUCIa 80 HatypanbHble u 11enble Yncia B 3a7ja4ax U3 peaabHOU KU3HU
81 HarypasnbHble 1 1iesble Yrucia B 3a/1a4ax U3 peabHON KU3HU
82 [Ipu3Haku AEIMMOCTH LETBIX YUCE




83

HpI/ISHaKI/I JACIIUMOCTH T ECJIbIX YUCECIT

84 [Tpu3HAKK AETUMOCTH LEBIX YUCEIT
[loBTOpEHUE, 85 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allus 3HaHUN. Y paBHEHUS
00006menue, 86 [ToBTOpeHme, 0600IIeHNe, CUCTEMATH3AIHS 3HAHUA. Y pPaBHCHHS
CI/ICTel\faTI/ISaHI/IH 87 [ToBTOpeHme, 0000IICHNE, CHCTEeMAaTH3alus 3HAHUN. Y paBHEHUS
3HAHHHA 5
88 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allus 3HaHUW. Y paBHEHUS
89 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIMSA 3HAHUA. Y paBHCHHUS
90 [ToBTOpeHME, 0000IICHNE, CHCTEMAaTH3aINs 3HAHUN. Y paBHEHUS
o1 [ToBTOpenue, 0000IIEeHNE, CUCTEMATU3AIMS 3HAHUH.
HepasencrtBa
92 [ToBTOpeHmEe, 0000MIIEHNEe, CUCTEMATH3AIIHS 3HAHUMN.
Hepasenctpa
93 [ToBTOpenue, 0000IICHNE, CUCTEMATH3ALINS 3HAHUH.
Hepasencrtpa
94 [ToBTOpenue, 0000IICHNE, CUCTEMATU3AIHSI 3HAHUH.
Hepasenctpa
95 [ToBTOpenwue, 06001IeHNe, crcTeMaTu3anus 3HaHui. CUCTEMBI
YpaBHEHUI
9% IToBTOopenue, 06o0IICHNE, cUCTeMaTU3aIwsl 3HaHUH. CHCTEMBI
ypaBHEHUH
97 [ToBTOpenue, o0o0IeHNE, cUCTeMaTH3alMs 3HaHUH. DyHKIUN
98 [ToBTOpenue, 060061IeHNe, crcTeMaTu3anus 3HaHui. OyHKIUN
99 HroroBas koHTposbHas paboTa
100 Hrorosas xoHTpoapHas pabora
101 O6o061enne, cucTeMaTu3anus 3HaHUH 3a Kypce ainreOpsl U Havyall
Marematuueckoro ananusa 10-11 knaccos
102 O06001eHne, cucTeMaTr3alus 3HaHUK 3a Kypc aiareOpbl 1 Havas

mareMmatudeckoro aHammsa 10-11 kiraccos




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Anre6pa u Hau. mMaT. aHanu3a. 10-11xm. Amumos LA, u np 2022

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

e YyeOHuk: Anrebpa u Hau. mar. aHanuza. 10-11xi. Amumos HILA. u np 201Anrebpa u
Hayaja MaTeMaTHYeCKOro aHayim3a. Mertojauueckue pekomeHmamuu. 10 kimacc: mocobue s
yautenei obOmeoOpa3oBar.opranm3aruii / M. K. IloramoB, A. B. IleBkun. — M.:
[Tpocsemenwne, 2013 — 191 c.: wn. — (MI'Y — mikose).

e AnreOpa m Hadaja MaTEeMaTHYECKOTO aHaM3a. JumgakTudeckre MaTepralibl K YIeOHUKY
I.A. Anmumosa u apyrux 11 kmace: yde6.mocobue s o0nieodpa3oBar. opraHu3anmii: 0a30BbIi
u yriny6n. Yposuu / M. U. llla6ynun, M.B. Tkauésa, H.E. ®&noposa. - 8-¢ u3n.-M.:
IIpocsemenue, 2017 — 207 c.: ui.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e Poccuiickas snexkrponHas mkona https://resh.edu.ru/

e MaremMaTu4ecKue OJUMIIMAIbl M OJMMITMAIHBIC 3aJa4yd, — [JJIEKTPOHHBIHpecypc], —
pexxum nocrymna: http://www.zaba.ru.

e MeToauKka MpENojaBaHUsi MATEMATHKH — [3JCKTPOHHBIM pecypc]|, —peXuM IOCTyIa:
http://methmath.chat.ru.

e Peectp npumepHbIX 0011e00pa30BaTeIbHBIX POrPaMM [IIEKTPOHHBIHpECYpC], — peKUM
noctyna: http://www.fgosreestr.ru.

e [lyreBomurens «B Mupe Haykw» ISl IIKOJBHUKOB [3JIEKTPOHHBIApECYPC]|, — PEKHUM
noctyna: http://www.uic.ssu.samara.ru

e DJIEKTPOHHAsl XPECTOMATHSI IO METOIWKE IMPENoJaBaHUs MaTeMaTUKHU[ICKTPOHHBIH
pecypc], — pexum goctyna: http://fmi.asf.ru.



®opmbl yuyeTa padoueii MporpaMMbl BOCIUTAHUS
B padou4eii nporpamme no AJredpe

Pa6ouyas mporpamma Bocriutanuss MbOY ®akenbckoit COIL peann3yercst B TOM 4mcCIie
U 4epe3 HCIOJIb30BAHME BOCIMTATEIBHOIO IMOTEHIMAlla YPOKOB airedpnl. DJta padorta
OCYIIIECTBIISIETCS B CIEAYyIOIUX (popmax:

o[loOyxneHne o0yJaromuxcst COOMOAaTh Ha YPOKE OOIICTIPUHATHICE HOPMBI TIOBEICHHUS,
nmpaBWia OOMIEHUS CO CTApIIUMU (TEJarOTMYeCKUMU PA0OTHUKAMHU) U CBEPCTHUKAMU
(0O yyaronMMuCs ), TPUHIIMAITB YIeOHON TUCIUTUTHHBI M CaMOOPTaHM3AITIH.

e[IpuBneueHne BHUMAaHUS OOYYaAIOUIMXCS K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha
ypOKax NpeMETOB, SIBJICHUH, COOBITHI Yepes:

— JIEMOHCTpAIMI0 OOYYalOIUMCST TPUMEPOB OTBETCTBEHHOTO, TPa)KTaHCKOTO
MOBEJICHMUSI, TIPOSIBIICHUS YEJIOBEKOIIO0OMS U 10OpOCEpACUHOCTH

— oOpaleHre BHUMAaHUSI Ha HPABCTBEHHBIC ACTIEKTHl HAYYHBIX OTKPBITHH, KOTOPHIE
W3y4aloTCs B JaHHBIM MOMEHT Ha YPOKE; Ha SIPKHX JesiTeJed KylbTyphl, YUCHbIX, TOJUTHKOB,
CBSI3aHHBIX C M3YYaeMbIMH B JaHHBI MOMEHT TeMaMH, Ha TOT BKJIAJl, KOTOPBI OHU BHECIIH B
pa3BUTHE Halllei CTpaHbl M MUPA, Ha IOCTOMHBIE MOIpaXKaHUsI IPUMEPHI UX KU3HH, HA MOTHBBI
WX TIOCTYIIKOB;

— WCIONB30BaHME HAa YpOKax HH(OpMalMu, 3aTparuBaronieil Ba)KHbIE COLIMAIBHEBIC,
HPaBCTBEHHBIE, STUUECKUE BOIIPOCHI

elicrionp30BaHNE BOCIHTATEILHBIX BO3MOXKHOCTEHW COEpIKaHUS Y4eOHOTO TpeaMeTra
i (GOpMUPOBAHUS Y O0YUAIOMIMXCSI POCCUHCKUX TPAIUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX U
COIMOKYJIFTYPHBIX IIEHHOCTEH dYepe3 IOoA00p COOTBETCTBYIOIIMX TEKCTOB JUISI UTCHHS,
MPOOJIEMHBIX CUTYAIHiA AJIs1 00CYKIEHHSI B KIlacce.

o lnurpoBanue OOCYXICHUH, BBICKA3bIBAHHI CBOEr0 MHEHHS, BBIPAOOTKH CBOETO
JIMYHOCTHOTO OTHOIICHHS K U3Y4aeMbIM COOBITUSIM, SBJICHUSIM, HICTOPUICCKUAM JICATEIISIM.

e BiutoueHre B ypOK UTPOBBIX MPOLIEAYpP, KOTOPbIE IOMOTraloT MOAAepKaTh MOTHBALIUIO
O0yJaromuxcss K TONYyYCHHIO 3HAHWH, HAIAKUBAHUIO I[MO3UTHBHBIX MEKITHYHOCTHBIX
OTHOIIICHUI B KJacce, MOMOTalT YCTAaHOBICHHIO MOOpOKeIaTenbHON arMochepsl BO BpeMms

ypoKa.
e[lpumeneHrie Ha YpOKE HMHTEPaKTHBHBIX (GOpPM  pabOThl, CTUMYIHPYIOIINX
MIO3HABATEIbHYIO MOTUBAIIMIO O0YYaOIIUXCHL.

e[IpumeHeHre TrpynmnoBoil padoThl WM PadOThl B Mapax, KOTOpbIE CHOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOM PaOOTHI ¥ B3aUMOJICHCTBHUIO C IPYTHMHU 00 yJarOIIIUMHUCS.

®Bri0op 1 UCIoNIb30BaHNE HA YPOKax METOJI0B, METOAMK, TEXHOJIOTUI npoO0yKmMUEHO20
YmeHus, UPosblX, OKa3bIBAIOIIUX BOCIUTATEIBHOE BO3/ICHCTBUE HA IMYHOCTh B COOTBETCTBUU
C BOCIIUTATEJIbHBIM HJI€aJIOM, LIEJIbIO U 33/]a4aMH BOCIIUTaHUSI.

L] I/IHI/IHI/II/IpOBaHI/Ie " IOACPIKKaA HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTHU IIIKOJIBHUKOB
B (hopMe OpraHu3aIMy TPYNIOBBIX M MHAMBUAYAIBHBIX UCCIIEIOBAHUHN (MUHHU-UCCIIEIOBAHHA),
BKJIFOUCHHE B YPOK Pa3IMYHBIX UCCIIEIOBATEIBCKHUX 33IaHUI M 3a/1a4, YTO J]AeT BO3MOXHOCTh
00y4aroImuMCsl TPHOOPECTH HABBIKM CAMOCTOSATEILHOTO PEIICHUS TEOPETUICCKON MPOOJIEMBI,
TCHCPUPOBAHUA U O(i)OpMJIeHI/Iﬂ COOCTBEHHBIX TUIoTE3, YBAXUTCIBHOIO OTHOUICHHA K YYXKHUM
uziesiM, MyOJIMYHOTO BBICTYIIJICHHUS, ApI'YMEHTUPOBAHHUS U OTCTAUBAHUS CBOSH TOUKH 3PEHUSL.

® VYCTaHOBJIEHHE YBa)XKUTENbHBIX, JOBEPUTEIBbHBIX, HEPOPMAJIbHBIX OTHOLICHUN
MEXIY YUUTeleM U YUeHHKaMH, CO3JaHe Ha YPOKaX 3MOLMOHAIEHO-KOM(OPTHOH Cpepl.



