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MMOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa U Hauajla MaTeMaTHYECKOro
aHanu3a» 0a30BOro ypoBHs A oOywaromuxcs 10 —11 kmaccoB pazpaborana Ha
ocHOBe DenepabHOTO TOCYaPCTBEHHOTO 00pa30BaTeIbHOTO CTAHIAPTa CPETHETO
oOmiero oOpa3oBaHus, C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaAHMUIA,
OPEIbSABISAEMbIX K MAaTeMaTHYECKOMY OOpa3OBaHUIO, U TPAaJULUNA POCCUUCKOIO
oOpaszoBanus. Peanmmzanusi mporpaMmbl OOECIEUMBACT OBJAJACHUE KIHOUYEBBIMU
KOMIETEHLIUSMH, COCTABISIOUIMMHU OCHOBY JJIsi CaMOPAa3BUTUS M HEMPEPHIBHOTO
00pa3oBaHus, ETOCTHOCTh OOIIEKYIbTYPHOTO, THYHOCTHOTO W TI03HABATEIHLHOTO
Pa3BUTHS JINYHOCTU 00 y4aIOLIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayasia MareMaTUYeCKOro aHaiu3a» SBJSIETCS OJHUM W3
HanOoJiee 3HAYMMBIX B IPOTPaMMe CTapIIIEH MIKOJIbI, TOCKOJBKY, C OJTHON CTOPOHBI,
OH O00eCNeYMBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl M3y4eHUsI BCEX ECTECTBEHHO-
Hay4HBIX KYpPCOB, a C JPYTrOd CTOPOHBI, (OPMUPYET JOTHIECKOE M aOCTPAKTHOE
MBIIIJICHUE Y4YalllUXCs Ha YpOBHE, HEOOXOJMMOM JJii OCBOCHHUS KYpPCOB
uH(OPMATHUKH, 00IIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B pamkax nanHoro kypca
ydaniuecs OBJIaJEeBAlOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
bopMyIIMpYeT CBOM JOCTHKCHHUSI B MaTEMaTHUECKOM hopMme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTo aHaIn3a 3aKJIagbIBacT OCHOBY JJIS
YCIEIIHOTO OBJIQJICHUS 3aKOHaMH (PU3MKH, XUMUU, OWOJOTHH, TTOHUMAHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMHUKH ¢ OOIIECTBEHHON JKU3HU, TO3BOJIAET
OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMITBIOTCPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh MX B TMOBCEIHEBHOM XM3HU. B TOXe BpeMsi OBIajcHHE
a0CTpaKTHBIMU U JIOTUYECKH CTPOIMMHU MaTeMaTUYECKUMH KOHCTPYKIUSMU
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEP)KIEHUS, UCIIONB30BaTh 0000ICHNE M KOHKPETU3AIHNIO, a0CTparupoOBaHUE H
aHaJoruio, GopMUpyeT KpeaTuBHOE U KPUTHUECKOE MbllUieHue. B xone nzyuenus
anreOppl M HavyaJl MAaTEeMaTHYECKOrO aHajiu3a B CTapliedl IIKoje ydaluecs
MOJIy4alOT HOBBIA OMNBIT PpEHICHUS MPUKIAJAHBIX 337a4, CaMOCTOSITEJIBHOIO
MTOCTPOCHUSI MaTEMaTUYECKUX MOJICTCH peajbHBIX CUTyallMidi W HHTEPIPETAINH
MOJIYUCHHBIX ~ PEIICHUN, 3HAKOMSTCS C  TIpUMEpaMHU  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTE B TPUPOJIC, HAYKE U B HCKYCCTBE, C BBLIAIOIIMMUCS
MaTEMaTHIECKUMH OTKPHITHSAMU U UX aBTOPAMH.

Kypc oOnamaer 3HaYyuMTENbHBIM BOCHHUTATEIBLHBIM TOTEHIIMAJIOM, KOTOPBIMA
peanusyeTcs Kak uepe3 ydeOHBIM Marepuali, CIoCOOCTBYIOMMK (HOpMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSA, TaK W depe3 crenuduky ydeOHOW JesTeNbHOCTH,



TpeOyroniei CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, MPOJIOTKUTEIBHOMN
KOHIICHTPAIIMU BHUMAHUSI U1 OTBETCTBEHHOCTH 3a MOJYYCHHBIN pe3ybTar.

B ocHoBe MeToauku 00ydeHus alreope v HayajgaM MaTeMaTHYeCKOTo aHaIn3a
JICKUT ACATEIbHOCTHBIN TPUHIIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa u Hauajga MaTeMaTHICCKOIO aHAIM3a» BKJIIOYAeT
CJICYIOIINE COJIEP>KATEIbHO-METOIMUECKUEe JUHUU: «Yucia U BBIYUCICHUSY,
«Dyukuun u rpaduxkny, «YpaBHEHUS U HEpaBEHCTBay, «Hauana MatemaTnyeckoro
aHanmzay, «MHOXeCTBa U JIOruKa». Bce OCHOBHBIE COAepKaTelIbHO-METOANYECKHE
JUHUUA M3YYarOTCSd Ha TPOTSHKEHUHM JIBYX JIeT OOydeHHUs B CTaplled IIKoJe,
€CTECTBEHHO JIOMOJIHSS APYT APYyra U MOCTENEHHO HACHINAsiCh HOBBIMU TEMaMu U
pasznenamu. JlaHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B
cebe coiep)kaHHWE HECKOJbKUX  MaTeMaTHYeCKMX JUCHUIUIMH:  anredpa,
TPUTOHOMETPHS, MAaTEMaTUYECKUI aHAIIU3, TeOpUsi MHOXKECTB U Jip. [lo mepe Toro
KaK ydJalluecsl oBJiaJeBaroT BCE Oosiee MHUPOKUM MAaTeMaTHYECKUM ammapaTroM, Y
HUX TIOCIIEAOBATEIbHO (DOPMUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTH4YECKYI0 MOJIeNb peaIbHON CUTYaIluU, IPUMEHATh 3HAHUS, IOJy4YEeHHbBIC B
Kypce «AireOpa M Hadajla MaTeMaTHYECKOro aHalu3ay, I peIIcHUs
CaMOCTOSITEILbHO  C(OPMYJIIMPOBAHHOM MaTreMaTU4YeCKOM 3aJaud, a 3aTeM
UHTEPNPETUPOBATH MOJIYYEHHBIN pEe3YJIbTaT.

ConepkarenbHO-MeTOAMUECKass JUHUA «Yucna ¥ BBIYMCICHUS» 3aBEpIIacT
dbopMHUpOBaHNE HABBIKOB HCIIOJIL30BAaHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4yaTO B OCHOBHOM Ikoje. B crapmeii mkoie ocoboe BHUMAaHHE YIENSETCS
(GbOpMHUPOBAHUIO MPOYHBIX BBIYMUCIUTEIBHBIX HABBIKOB, BKJIIOYANOIIUX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amuch JEHCTBUTEIHHOTO 4YHCIA, YMEHHUE
palMoHaIbHO BBIMOJHATH JEUCTBUS C HHUMH, JeJaTh MPUKUIKY, OIICHUBATh
pesynbrar. OOydwaromuecs MOJy4al0T HABBIKK MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHEHUSI JIEUCTBUH C 4YHCIaMM, 3allMCAaHHBIMH B CTaHAapTHOU ¢opme,
WCII0JIb30BaHUSI MAaTEMaTHYECKUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BHIPAKEHUH.

Jlunust «YpaBHEHUS M HEPABEHCTBA» pEaTU3yeTCs Ha MPOTSIKEHUH BCErO
o0ydeHHs B CTapliedl IIIKojJe, TOCKOJBKY B KaXJIOM pazjelie MpOorpaMMbI
MPETYCMOTPEHO pEIIeHUE COOTBETCTBYIONMX 3amad. OOydaroniuecs OBIAJEBaIOT
Pa3IMYHBIMUA METOJIaMHU  PEIICHUS IEIbIX, PalMOHAIBHBIX, HPpalMOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUDMHUYECKUX ¢  TPUTOHOMETPHUYECKHUX  YPaBHCHHM,
HEPABEHCTB U UX cucTeM. [lomydeHHble yMEHUS UCTIOIB3YIOTCS MPU UCCIICIOBAHUHT
GYHKIMH ¢ TIOMOIIBIO MPOU3BOMHOM, PEIICHUH MPUKIAJHBIX 3a7ad W 3a7a4 Ha
HaXOXXJCHUE HauOONbIIMX W HAUMEHBIIMX 3HauYeHUM QyHkuuu. JlaHHas
cojlepkaTellbHasl JUHUS BKJIIOYaeT B cebs Takke (PopMHpOBaHHE YMEHHM
BBITIONHATE pacuéTbl 1o (opmynaM, mpeoOpa3oBaHUs IIENbIX, PAIMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKEHUH,



COZIEpXKAIllUX CTENeHU M Jorapudmel. braromaps H3y4eHHIO anredpandeckoro
MarepHalia mpoOUCXOIUT JalbHENIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJICHUST y4daluxcsi, (POPMUPYIOTCS HaBBIKH JIEIYKTUBHBIX PACCYXKICHHM,
paboOThl € CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEH B BHJIC PAaBEHCTB U HEPaBEHCTB. AnreOpa npeiaraet 3GpexTuBHbIE
UHCTPYMEHTBI JUIsl PEIICHHs] MPaKTUYECKUX M E€CTEeCTBEHHO-HAayYHbIX 3ajad,
HarJIsIJHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopepxatenpHo-MeToANYecKass JuHUAA «DyHKIMH W TpaQuKU» TECHO
NEePerIeTaeTCs ¢ IPYruMHU JIMHUAMH Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33]1aET
IIOCJIEIOBATENILHOCTh U3Y4YEHUS MaTepuania. M3ydenue creneHHon, oKka3aTenbHOu,
Jgorapu(pMUYEcKO U TPUTOHOMETPUUYECKHX (PYHKIMNA, UX CBOMCTB M TpadUKOB,
UCIOJIb30BaHue (DYHKIMM Uil pelieHus 3a7ad U3 JIPYruxX y4eOHbBIX MPEIMETOB U
pEaIbHOM JKW3HU TECHO CBS3aHO KaK C MAaT€MaTHUYECKHMM aHAJM30M, TaK U C
pelIeHreM ypaBHEHUM M HepaBeHCTB. lIpu 3TOM OoJbIlIOe BHUMaHUE YACISIETCS
(opMHUPOBAHUIO YMEHUS BhIpaXKaTh (OpMyJIaMU 3aBUCUMOCTH MEXKY Pa3IUuYHbIMU
BEJIMYMHAMH, HCCIENOBaTh TMOJy4yeHHble (YHKIHMH, CTPOUTh UX Tpaduku.
Marepuan 3Tol coiepKaTeIbHOW JIMHUY HALIEJIEH HA pa3BUTHE YMEHUN U HABBIKOB,
MO3BOJISIIOLIMX BBIPAKATh 3aBUCUMOCTH MEXY BEITUYMHAMU B pa3IMyHON (hopme:
aHATUTUYECKOW, Tpaduueckod u cioBecHOM. Ero wu3yueHue crocoOCTByET
Pa3BUTHUIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIECHUIO U
KOHKPETH3alllH, UCIIOJIb30BAHUIO AHAJIOTHA.

CopepxatenbHas nuHus «Havama maTreMaTHdyecKkoro aHaau3a» MO3BOJISET
CYILIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUYeCKHUX, TaK W MPUKIATHBIX 3ajad,
JOCTYIHBIX 00Yy4YaloOIUMCs, Y KOTOPBIX MOSBIISIETCS BO3MOKHOCTh MCCIIEAOBATh U
CTPOUTH rpa@uKu GYHKIUH, ONPEIEISITh UX HAUOOJbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIUUCIIATH IUIOMIATU (GUryp u oOBEMBI TeN, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHasg coaep)karenbHas JIMHHUS OTKPHIBAET HOBBIE BO3MOXHOCTHU
IOCTPOCHHSI MaTEMAaTHUYECKUX MOJIEJIEH pEaJIbHbIX CHUTYyallud, HaXOXKICHUS
HaWJIy4yllero pelieHrsl B MPUKIAIHBIX, B TOM YHUCIE COLUUAIbHO-3KOHOMHYECKHUX,
3alagyaXx. 3HAKOMCTBO C OCHOBAMHM MAaTEMAaTHYECKOTO aHajiu3a CIOCOOCTBYET
pa3BUTHIO abCTPakTHOrO, (HOPMaTBLHO-TOTHYECKOTO0 M KPEaTHMBHOTO MBIIIICHHUS,
dbopMUpOBaHUIO YMEHUH pacliO3HABATh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HAYKE,
TEXHUKE U HucKyccTBe. OOydaroluecss y3HAlOT O BBLIAIOIIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJ€ Pa3BUTUS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConepxarenbHO-MeTOAMYECKas JIMHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSIIICHA  DJIEMEHTaM  TEOPUUM  MHOXKECTB.  TeOopeTHKO-MHOXECTBEHHBIE
NPEACTABICHUS MMPOHU3BIBAIOT BECh KYypC IIKOJbHONM MaTeMaTHUKH U MPEIararoT
Hanbosiee YHUBEpPCATbHBIN SA3bIK, OOBEAMHSIONINNA BCE pa3/ieibl MaTeMaTHKU U €€
NPWIOKEHHUI, OHM CBSI3bIBAIOT Pa3HbIE MATeMaTHYECKUE TUCUUIUIMHBI B €IMHOE



nenoe. [loaToMy BaXHO 1arb BO3MOXHOCTH IIKOJBHUKY NOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3BIK COBPEMEHHOW MATEMATHUKH M MCIIONb30BAaTh €ro Ui
BBIPAKECHUSA CBOUX MBICIICH.

B kypce «Anrebpa u Hadaja MaTeMaTUYECKOrO aHAIM3a» MPUCYTCTBYIOT
TAaKK€  OCHOBBI  MaTeMaTU4YeCKOr0 MOJEIMPOBAHMS, KOTOpPBIE IIPU3BAHBI
c(hOpMHUPOBATh HABBIKK TOCTPOECHUSI MOZEIIEN pealbHbIX CUTYal[U, UCCIEAOBAHUS
ATUX MOJEJIeH C MOMOILBIO anmapaTa ajreOpbl U MaTEMaTHYECKOro aHaiu3a |
MHTEpIPETALMH ITOJIYYEHHBIX Pe3yJIbTaTOB. TaKne 3a1aHus BILUIETEHBI B KayKIbIN U3
pa3zIesIoB MPOrpaMMBbl, OCKOJIbKY BECh MATEPUAIT Kypca IUPOKO UCTIOIb3YETCS IS
peuieHuss NpUKIaAHBIX 3axad. [Ipy pemeHnn peanbHBIX NPAKTUYECKHUX 3a1ad
y4yaliecss pa3BUBAIOT HAOJIOAATENbHOCTh, YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH
npobnemy. [lesTensHOCTh MO (POPMUPOBAHUIO HABBHIKOB PELIEHUS MPHUKIATHBIX
3a/lady OpraHu3yercs B IMpollecce M3ydeHUs BCeX TeM Kypca «Auredpa v Hayaia
MAaTeMaTUYECKOr0 aHAJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1u1aHe Ha U3ydeHHe Kypca aareOpbl ¥ Hadall MaTeMaTH4eCKOro aHajIu3a
Ha 0a30BOM ypOBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B HEZIEIIO B
11 kmacce, Bcero 3a nBa roja ooydenus — 170 gacos.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHbie yncna. OOBIKHOBEHHBIE W JI€CATUYHBIE APOOU, MPOLIEHTHI,
OECKOHEUHbIE  TMEpUOAMYECKHEe  JApoOu.  ApUPMETHUYECKHE  ONepaluud  C
paIMOHAILHBIMU YHCJIaMH, TTPE0Opa30BaHuUs YUCIOBBIX BhIpakeHUH. [Ipumenenune
Ipo0Oeil U MPOLEHTOB /JIs PELIECHUs MPUKIAIHBIX 3a/1ad U3 pa3fIuyHbIX OTpaciei
3HAHWUM U PEATbHOU KU3HMU.

[elictBuTenbHble uKclia. PalMoHaIbHBIE W UPPALMOHAIBHBIE YHUCTA.
ApubmMernyueckne ornepanuu ¢ JACHCTBUTEIBHBIMU dYuCHaMu. [IpubmmxEHHbIC
BBIYMCIICHUS, IPABUJIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUM.

Crenmenb ¢ 1menbiM  mnokazareneMm. CranpaptHas  ¢dopma  3amucu
JNEUCTBUTENBHOTO uKcia. Vcmosib3oBaHWEe  MOAXOAAIIEed  (GOpMbl  3aMUCU
JNEHUCTBUTENBHBIX YMCEN JJSI PEUICHUS] MPAKTUYECKUX 3aJad M IPEICTaBICHUS
JTAHHBIX.

ApudMeruueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JleWcTBus  C
apuPMETUIECKUMU KOPHAMH HATYpaJbHOM CTETICHHU.

CHHyC, KOCUHYC U TaHI'€HC YHCIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIIOBOTO apryMEeHTa.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHU M. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

YpaBHeHME, KOpEHb ypaBHEeHUs. HepaBeHCTBO, pelenrne HepaBeHcTBa. Meron
WHTEPBAJIOB.

Pemmenune uenbix U ApoOHO-pAlMOHAIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne nuppanoOHaIbHbIX YPAaBHEHUNA U HEPABEHCTB.

Pemienre TpUrOHOMETPUUECKUX YPABHEHHUM.

IIpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKHUX 3a/1a49 U
3aJla4y U3 pa3IMuHbIX 00JIacTel HayKU U pealIbHOM KU3HHU.

DOyHKUUHU U TpaduKu

Oyukius, cnocodbl 3amanus (GyHkuud. [paduk  QyHknuu. Bzaumuo
oOpatHbIe (QYHKIIUH.

OOnacTh omnpeneneHus: 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynmu QyHkimm.
[TpomexxyTku 3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (GyHKIMS ¢ HATypalbHBIM U ILI€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS n-OM CTENEHHU.



TpuroHomerpudeckass OKPYXHOCTb, OIPEICICHHE TPUTOHOMETPUUECKUX
(YHKIMI YU CIOBOTO apryMEHTa.

Havana maTteMaTH4eCKOro aHajaus3a

ITocienoBaTeIbHOCTH, CITOCOOBI 3aJIaHus MOCJIeI0BATEIbHOCTEH.
MOHOTOHHBIE MOCTEN0BATEILHOCTH.

Apudmernueckas U reoMmeTpudeckas nporpeccuu. beckoHeuHo yObIBaroias
reomeTrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpudecKon
nporpeccur. @opmyinia CI0XHBIX MPOUEHTOB. Mcrnonp30BaHWE MPOrpeccHu IJis
pelieHus pealbHbIX 3a7a4 MPUKIIAIHOTO XapaKTepa.

MHokecTBa U JIOTMKA

MHoOk€eCTBO, omnepainuyd Haj MHoXecTBamu. Juarpammsl Jiiiepa—BeHHa.
[IpuMeHeEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Jisi ONWCAHMS PEaIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 33714 U3 APYTrUX y4eOHBIX TPEIMETOB.

Ornpenenenue, TeopeMa, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciaa 1 BBIYMCICHUS

HarypansHbie 1 nenslie yncna. [Ipu3Haku AeIMMOCTH LENIBIX YHACEIL.

CreneHb ¢ palMOHAIBHBIM MoOKa3zaTeneM. CBOMCTBA CTEIIEHH.

Jlorapudm uncna. JleciTHuHbIC U HATYypaIbHBIC JOTAPHU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpeobpazoBanue BEIPAKEHUM, CONEPKAIUX JOTaPUPMBI.

[IpeoOpazoBanue BBIpAKEHUHM, COAEPXKALIUX CTENEHH C pallOHAIbHBIM
MIOKAa3aTeJeM.

[Iprmepbl TPUTOHOMETPUYECKHUX HEPABEHCTB.

[TokazaTenbHbIE YpAaBHEHUS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHHUS 1 HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUH. PellleHne NpuKIagHbIX 337a4 ¢ MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPAaBHEHHUM.

CucteMbl U COBOKYITHOCTH PALIMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX
3a]1a4 ¥ 337]a4 U3 pa3IMuHbIX 00JacTell HAyKU U peabHOU KU3HU.

DYyHKIMU U TPAPUKHA

Oynkius. [lepuonuueckue pyakuun. [IpoMexyTku MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl 1 MUHMUMYMbI (QyHKIUM. HanOosbliee ¥ HauMeHblIee 3HA4EHUE
(GYHKIIMY Ha TPOMEKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U IPAPUKU.

[TokazarensHas u norapudpmMuyeckas QyHKITUU, UX CBOMCTBA U IpaduKy.



Hcnonb3oBanue rpadukoB PyHKIUN 71 PEIICHUS YPaBHEHUW W JIMHEHHBIX
CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMA Ji1 HMCCIEIOBAHUS TPOIIECCOB H
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MpPU PEHICHUM 337ad W3 JIPYruX y4eOHBIX
IIPEAMETOB U PEAJILHOU JKU3HMU.

Hayana maTteMaTH4eCKOro aHajau3a

HenpepriBubie ¢hyHKIIMU. MeToa MHTEPBAIOB JJIsI pEelICHUs] HEPABEHCTB.

[IpousBonnass  dyukmuu. ['eomerpudeckuii. ©u  (QUUYECKUNA  CMBICI
IIPOU3BOIHOM.

[IpousBomHble  dneMeHTapHbIX  QyHkui.  DopMysnbl  HAXOXKICHUS
IIPOM3BOJIHON CYMMBbI, TPOU3BEACHUS U YACTHOT'O (DYHKIIMIA.

[IpumeHeHue Mpor3BOAHON K MCCIIEIOBaHUIO (YHKIIMM HA MOHOTOHHOCTbH U
sKcTpeMyMbl. HaxoxaeHne HanOOoNbIIero 1 HanMEHBINEro 3HaYeHUsT (yHKIIUU Ha
OTpE3KE.

[IpumeHeHne TPOU3BOAHOM IS HAXOXKJICHUS HAWIY4IIErOo pPEUICHUS B
NPUKIAOHBIX 3aJadax, JUIsl OIpEIEICHUs CKOPOCTH IMpoIecca, 3aJaHHOrO
dbopMyoit um rpaduKoM.

[lepBooOpa3zHas. Tabmua nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuueckuit u (usmyeckuil cMbIci. Bpraucienue
uHTerpania no ¢popmyne Herorona—Jleiionuna.



IIJIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne ydeOHoro mnpeamera «Marematukay JOHKHO 0O€CIeuynBaTh
JOCTH>KEHUE Ha YPOBHE CpPEHEro o0Iero oopa3oBaHus CAEAYIOUIUX JUYHOCTHBIX,
METaINpPeIMETHBIX U MPEAMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIugHOCTHBIE pe3yabTaThl OCBOCHHUS TIpOrpaMMbl y4eOHOr'o MpeaMera
«MareMaTuka» XapakTepU3yIOTCs:

I'paxxnanckoe BOCIIUTaHHUE:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM MO3UIIMN 00YJarOMIeTrocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO YJIEHA POCCHICKOro o0O0IlecTBa, MpPEICTABICHUEM O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOLIEYp TpakIaHCKOro oOImiecTBa (BBIOOPBI, OMPOCH W TP.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU ¥ Ha3HAYCHUEM.

[laTpuoTHyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPAXKIAHCKON UAEHTUYHOCTH, YBAKEHUS K
MPOIILJIOMY Y HACTOSIIIEMY POCCUICKONW MaTEMAaTUKHU, [IEHHOCTHBIM OTHOIIICHUEM K
JOCTMKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTeMaTUY€CKOM IIKOJIbI,
K WCHOJIb30BAHUIO ITUX JIOCTMIXKEHMH B JPYrUX HayKaxX, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHUSI,
CBA3aHHOI'O C MPAKTHYECKUM MTPUMEHEHUEM JTIOCTUKEHUM HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIa/1a B TOCTPOCHHUE YCTOMUHUBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEW, O0BEKTOB, 3a7a4, pEUICHUH, pacCyKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM ACIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHSA NPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpecax 370pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (37I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATHN U
OTJIbIXa, peryisipHas pu3ndeckas akTUBHOCTS ); (PU3MUECKOT0 COBEPIIIEHCTBOBAHMSI,
IIPU 3aHSTUSAX CIOPTUBHO-03J0POBUTEIILHOM JIESITEIBHOCTHIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYIY, OCOZHAHUEM IICHHOCTU TPYIOIIOOWS; MHTEPECOM K
paznuyHbIM  chepam  mpodeCcCUOHAILHOW  JIESITEIIbHOCTH,  CBA3aHHBIM  C
MaTEeMaTUKOW M e€ MPUIOKEHUSMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccuu U peaqu30BbIBaTh COOCTBEHHBIC KW3HCHHBIC IIJIaHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K  MaTeMaTHYECKOMY OOpa3OBaHHUIO W
caM000pa30BaHUI0 HA MPOTSHDKEHUU BCEHW JKM3HHW; TOTOBHOCTBIO K AKTHBHOMY
Y4aCTHIO B PEIICHUH MTPAKTUICCKUX 3a7a9 MaTEeMAaTHUYECKOW HAIPaBICHHOCTH.

DKOJIOrMY€CKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHYECKOW KYJIbTYpbI, IOHUMAaHUEM BIUSHUS
COLMAITLHO-DKOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON U COITUATBHON
Cpelbl, OCO3HaHUEM TJ00aJbHOTO  XapakTepa JKOJOTHYECKUX MpodJieM;
OpUEHTalMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUM I penieHus 3ajad B
00J1aCTH OKPYKAFOIIEH CPEIbl, INTAHUPOBAHUS MTOCTYIKOB U OIICHKU MX BO3MOKHBIX
MOCNEACTBUM ISl OKPY)KAIOIIEH CpeIbl.

[leHHOCTH HAYYHOTO TTO3HAHUSI:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd U  OOIIECTBEHHOM MPAKTHUKH, TMOHUMaHUEM
MaTeMaTHYeCKOW HayKd Kak cQepbl 4YeJIOBEUECKOW MeATeITLHOCTH, JTaroB e
pa3BUTHUST U 3HAYUMOCTH [UJISi Pa3BUTHSA LMBWIM3AIMHU; OBJAJCHUEM SI3BIKOM
MaTEeMaTUKH W MaTeMaTHYeCKON KYJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh TMPOEKTHYIO U HCCIEAOBATENBCKYIO JIEATeIhbHOCTD
WHIUBUyaJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO mpeaMera
«Maremartuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmeUusMuU, YHUBEPCATbHbIMU PE2YIAMUSHLIMU OCUCTNEUIMU.

1) Vuusepcanvnvie  no3nasamenbHvle  Oelicmeus, obecneyusaom
Gopmuposanue 06a306blX KOSHUMUBHLIX NPOYECco8 0Oy4arwuxcs (oceoenue
Memoo0o8  NO3HAHUA — OKpYycaowe2o  mMupa,  NpUMeHeHue  J02UYEeCKUXx,
uccnedosamenbCKux onepayuil, ymenut pabomams ¢ uHpopmayueti).

ba3oBble sI0rnuecKre 1eUCTBUS:

1. BBISIBIIAITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTUYECKHUX
O0OBEKTOB, TMOHATUM, OTHOLICHUN MEXIy MOHATUAMHU; (OPMYIUPOBATH
ONpEeNENICHUs]  TMOHSTUW;  YyCTaHABJIMBAaThb  CYIIECTBEHHBIM  MPHU3HAK
KjaccuuKalMi, OCHOBaHUA HJisi OOOOIIEHWS W CpaBHEHUS, KpPUTEPHUH
MPOBOJIMMOIO aHAIN3a;



BOCIIPUHUMATh,  (QOpMYyIHpOBaTH W  NIpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTEIbHbIE M OTPHUIATENbHBIE, €IWHWYHbIC, YaCTHbIE M OOUIME;
YCIIOBHBIE;
BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IIPOTUBOPEUHS
B (hakTax, NaHHBIX, HAOJIIOACHUSIX U YTBEPXKACHUAX; IpejiaraTb KpUTEpUn
JUISl BBISIBJIEHHSI 3aKOHOMEPHOCTEN M TPOTUBOPEUYN;

JieNaTth BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIOYEHUN, YMO3AKIIIOUEHUH 10 aHAJIOTUU;
IPOBOJIUTH CaMOCTOATEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTH4ECKUX
YTBEPKAEHUN (MpSAMBIE U OT MPOTHBHOIO), BBICTPAaMBaTh apryMEHTALMIO,
OPUBOAUTH TMPUMEPBl W KOHTPIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KIEHUS U BBIBOJIBI;
BBIOMpaTh Crmoco0 pemieHus y4eOHOM 3adaud (CpaBHMBATh HECKOJBKO
BapUaHTOB pELICHUs, BbIOMpaTh HauOolee MNOAXOASAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBbIe UCCIEN0BATENBCKHUE IEHCTBHS:
UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IIO3HAHUS;
(GopMynHpoBaTh BOMPOCHL, (UKCHPYIOUIUE MPOTHUBOPEUUE, MPOdIEMY,
yCTaHaBJIMBaThb  MCKOMOE M  JaHHOe, (opMuUpoBaTh  THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJIMTH CAMOCTOSTEIBHO CINIAHUPOBAHHBIA dKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOEHHOCTEW MAaTeMaTH4YeCKOro OOBeKTa, SIBICHUS,
IPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SBICHUIMHU,
IPOLIECCAMH;

CaMOCTOSITEILHO (POpMyIMpOBaTh 00OOIIEHUSI U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOMIOJEHUS, HMCCIEAOBaHUsA, OLICHUBATH JOCTOBEPHOCTH
IOJy4EHHBIX PE3YJIbTAaTOB, BBIBOJAOB U 0000IIEHUI;

IIPOrHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLECCa, a TAaKXKE BbBIABUIATH
IPEIIIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Paborta ¢ undopmanmeii:

BBISBJIATH Ae(UUNTHI UH(OPMALIMH, TAHHBIX, HEOOXOAUMBIX UIsl OTBETA Ha
BOIPOC U IS PELICHUS 3aa4H;

BBIOMpATh NH(OPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3TMUHbBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYPHPOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B pa3IMUHBIX (popmax,
WJUTIOCTPUPOBATH TpaduyuecKy;

OLICHMBATh HaJEXHOCTh uHbopMaIH o CaMOCTOSITEIILHO
c(OPMYIMPOBAHHBIM KPUTEPUSIM.



2)  VHuueepcanvuvie KOMMYHUKamueHwvle Oelicmeus, o0becnedusaom

cqbopmupoeaﬂnocmb COYUATIbHBIX HABBLIKOE 06yttai0u;uxc;1.

Oo61ienue:
BOCTIPUHUMATH U (DOPMYITUPOBATH CY)KJICHUS B COOTBETCTBUU C YCIOBHAMU U
HEJISIMU OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX W TMHCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS IO XOIy PEIICHUS
3aJ1a4u, KOMMEHTHPOBATH MOJTYyUECHHBIN pe3yibTarT;
B XOJIe¢ 00CYXICHHS 33aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MON TEMBI,
poOJIeMBl, pelIacMoi 3a7avu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha ITOUCK
PEIICHHUS]; COMTOCTABJIISATH CBOU CYXKJICHHUSI C CY)KIECHUSIMH JPYTUX Y4aCTHUKOB
auanora, oOHapy»uBaTh pa3IMYUE€ U CXOJICTBO MO3ULIHUNA; B KOPPEKTHOM
dbopMme hopMynupoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
MPENICTABIIATh PE3YAbTAThl PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI,
IPOEKTAa; CAMOCTOSTENILHO BEIOMPATh (hOopMaT BBHICTYIUICHHS C YUETOM 3a1a4
TIpEe3CHTAIINN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHUYECTBO:
MOHUMAaTh W UCIOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW M WHAMBHUAYAIbHON
paboOThl TpW pEImIeHWH Y4eOHBIX 3a7a4; NPUHUMATh I1eJh COBMECTHOM
NESTENbHOCTH,  IUIAHUPOBATh  OpPraHU3aIlMI0  COBMECTHOM  paboThI,
pacupenensaTh BUABI PAa0OT, JOTOBApPUBATLCSA, OOCYKIATh TMIPOIECC W
pe3yabTar paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B I'PYMMOBBIX (popMax padoThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIC INTYPMBbI» W WHBIC); BBINOJHATH CBOIO 4YacTh pPabOTBI H
KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTUMU YWICHAMH KOMaHJIbI; OIICHUBATH
KauyecTBO CBOEro BKJIaga B OONMH TPOAYKT TIO  KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHUS.

3) Vuueepcanvhuie pecynamuenuvie oeticmausi, obecneuusaom Gopmuposarue

CMbBICI06bIX YCMAHOB0OK U HCUSHEHHbIX HABLIKOB IUYHOCMU .

Camoopranuzanusi:
COCTABJISITh TUTaH, aJlTOPUTM PEIICHUS 3a7aud, BEIOMpATh CIIOCOO pPEIIeHUs ¢

y4€TOM HUMEIOIINUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIHUH.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU  [O3HABATEIIbHOW  pedJIeKCMU KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysbTaTa
penieHrs MaTeMaTHYECKOM 3a/1auu;



2. IPEIBHUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JAESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OINOOK, BBISBICHHBIX TPYIHOCTEH;

3. OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUAM, OOBACHATH TPUUHHBI
JNOCTHKEHUS WIH HENOCTHIKEHHUS pE3yJIbTaTOB JEATEIbHOCTH, HAXOAMTh
OLIMOKY, 1aBaTh OLEHKY NPHUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOTO aHAIN3ay
Ha YPOBHE CpEAHEro OOIIero oO0pa3oBaHMs JOJDKHO OOECTIeUMBATH JOCTHKCHHE
CIIETYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIhTATOB:

10 KVIACC

Yucaa 1 BbIYMCICHUSA

OnepupoBaTh MOHATHUSIMU: PALMOHAIBHOE W JIEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAs APOOb, IPOLICHTHI.

BelmonuATh  apuMETHUYECKHE ~ ONepalMd C  PAlMOHAJIbHBIMU U
JNEUCTBUTEIIbHBIMU YHUCIIAMMU.

BrimonHaTh npuOInKEHHBIE BEIUUCICHUS, UCTIONB3Ysl TIPaBUiIa OKPYTJICHHS,
JenaTh IPUKHUJIKY U OLEHKY pe3yJbTaTa BEIYMCICHH.

OnepupoBaTh NOHATHSMHU: CTENEHb C LEJIBIM IOKa3aTejaeM; CTaHAapTHas
dopMa 3amucu  JEHUCTBUTENLHOIO YHCIA, KOPEHb HATYpaJbHOW CTEINEHH;
UCMOJIb30BaTh MOAXOISAIIYI0 (POPMY 3aIUCH ACHUCTBUTEIbHBIX YHCEN JUIS PELICHHUS
MIPAKTUYECKUX 33/1a4 U IIPEACTABICHUS TAHHBIX.

OnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC M TaHI€HC MPOU3BOJIBHOIO YIJIa;
MCIOJIb30BaTh 3aIllMCh MIPOM3BOJIBHOTO YIJa Yyepe3 0OpaTHbIe TPUTOHOMETPUUYECKUE
byHKIIIH.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palroOHaIbHOE, UPPALIMOHAIIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHHE;

BrimonHaTh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUM U peniaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoinonHATh npeoOpa3oBaHus LETbIX, PAlUOHAIBHBIX M HPPALMOHATIBLHBIX
BBIPAYKEHHUM U PELIaTh OCHOBHBIE THUIIbI LIENBIX, PAIMOHAIIBHBIX U UPPALIMOHATIBHBIX
YPaBHEHU Y HEPABEHCTB.

[IprMeHATh ypaBHEHHS] U HEPABEHCTBA JJIsSI PELICHU MAaTEMATUYECKUX 3a/1a4
U 33]1a4 U3 PA3JIMYHbIX 00J1aCTEN HAYKU U PEATbHOM KU3HU.



MognenupoBath peanbHbIE CHTYyallUM Ha S3bIKE anreOpbl, COCTaBIIThH
BBIDQKCHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/laud, WCCIEI0BATh
IOCTPOEHHBIE MOJIEH C UCIIOJIb30BAaHUEM ammapaTa aareopsl.

DOyHKUUHU U rpaduKu

OnepupoBaTh MOHATUSAMU: (YHKITUS, CIOCOOBI 3aaHus (YHKIHH, 00JIacTh
ONpEAENICHUs] U MHOXKECTBO 3HAaYeHUW (PyHKIMHU, TpaduK (YHKIUU, B3aUMHO
oOpaTHble (DYHKILIHH.

OmnepupoBaTh NOHATUAMHU: YETHOCTh U HEUETHOCTh (PYHKLNHU, HYJIU (PYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIIUN TSI pEIICHUS] YPABHEHHM.

Crpoutb ¥ yuTaTh TpaduKu JUHEHHON (PYHKIIMH, KBaAPATUUHOU (DYHKIIUH,
CTENEHHOU (PYHKIIMU C 1IeJIbIM TTOKa3aTeIeM.

Hcnonb3oBath rpaduku (QYHKIUNA A7 UCCIEAOBAHUA IPOLIECCOB H
3aBUCHUMOCTEW MPH PEIICHUHU 3aJa4 U3 JPYruX y4eOHBIX MPEAMETOB U peabHOM
KU3HU; BBIpAXaTh (POpMynaMu 3aBUCUMOCTH MEX/y BETMUUHAMHU.

Hauana MaTeMaTu4ecKoro aHajamu3a

OnepupoBaTh MOHATUSMHU: IOCIEIOBATEILHOCTh, apudMeThyeckas Hu
reOMEeTPUYECKasi IPOTPECCHH.

OmnepupoBaTh NOHATHUAMM: OECKOHEUHO YyObIBaromass TeoMeTpUyecKas
nporpeccusi, cymma 0€CKOHEYHO yOBIBAOIIEH T€OMETPUYECKON MPOTPECCHH.

3anaBaTh NOCJIEI0BATENbHOCTH Pa3IMUYHbIMU CIIOCO0AMU.

Hcronp30BaTh CBOWCTBA MOCIEAOBATEIHLHOCTEN M MPOTPECCUi IS PEIIeHUs
peaNbHBIX 3a7ad MPHUKJIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIHN ammapar i OMKUCAHUS peabHbIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

OnepupoBaTh  MOHATUAMMU: onpejelieHne,  Teopema, CJIEJICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucia u BIYUCICHUS

OnepupoBaTh MOHATUSMH: HATypallbHOE, LIEJIOE YHUCJIO; HCIOIb30BATh
IIPU3HAKHU JIEIIMMOCTH LIEJIBIX YMCEJI, PA3JI0KEHNUE YUCIIAa HA IIPOCThIE MHOXKHUTEIN
JUISL PELLICHUS 3a]1a4.

OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JIOTapu(dM UYHCIa, TECATUYHBICE W HATypaJibHbIC
Jorapu@mei.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsATh  CBOMCTBAa CTENEHW I NPeoOpa3oBaHUSl  BBIPAKEHUI;
ONEPHUPOBATH TOHATUSAMM: IIOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE THIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPABEHCTB.

BoimonHATh  mpeoOpa3oBaHMsl  BBIPAXKEHUH, COAEpXKAIUX Jorapudmsr;
OIEepUPOBaTh MOHATUSAMU: JIorapu(PMHUUECKOe YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIbI JJOTapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

Haxonuts peneHnss npocTeNIMNX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSMU: CHCTEMA JMHEHMHBIX YPaBHEHH U €€ pEeLICHUE;
UCIIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 33]1a4.

Haxomuth pemeHnss npoCcTENINX CUCTEM M COBOKYITHOCTEN pallMOHaJIbHBIX
YPaBHEHUN U HEPABCHCTB.

MonenupoBarh peanbHbIE CHUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHMIO 3aJa4H,
UCCIIEI0BATh TOCTPOECHHBIE MOJIEH C UCIIOJIb30BAHUEM ammapara ajireOphl.

DyHKUUHN U TPadPUKU

OnepupoBaTh  NOHATUSAMHU: HepUoanuYecKas  (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (YHKIMHM, TOYKH OJKCTpeMyMmMa (yHKUMHU, HauOojbllee U
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
ucclieIoBaHus (PyHKIMH, 3aJaHHON TPapUKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (PYHKIMM; M300pakaTh UX HAa KOOPJIMHATHOM IUIOCKOCTU U
UCIIONIb30BAaTh I PEUICHNs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM IIIOCKOCTH I'paduKH JIMHEWHBIX YPABHEHUHN U
UCIIONIB30BaTh UX JUISA PELICHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Ucnonw3oBate rpadukud  (QyHKIMM IS  UCCIACAOBAaHUS TMPOIIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4E€OHBIX JUCLUILIMH.

Havana maTeMaTH4eCKOro aHaIu3a

OmnepupoBaTh MOHATUSAMU: HENPEpbIBHAS (PYHKLMSI; TPOU3BOAHAS (YHKIIMM;
MCIIOJIb30BaTh T€OMETPUUECKUIN U (PU3UUECKUN CMBICI TPOU3BOAHON JIJIsI PEIICHHUS
3az1ad.

HaxonuTth nmpousBoiHbIE 3JIEMEHTAPHBIX (DYHKIIUN, BBIYUCIISATH POU3BOIHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh TPOU3BOAHYIO JUUISl UCCIEAOBAHUSA (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI, TPUMEHSTh PE3YJAbTAThl HCCIEAOBAHUS K IIOCTPOECHUIO TPadUKOB.

Hcrnonp30BaTh NPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YUIErO PELICHHUS B
NPUKJIAJHBIX, B TOM YHCIIE COMAIbHO-)KOHOMHYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMH: IEepBoOOpa3Hasi W  HHTErpay; IOHUMATh
T€OMETPUIECCKUN U (PU3NIECKUN CMBICI MHTETpaa.



HaxoauTs epBooOpa3HbIe 2JIEMEHTAPHBIX (DYHKITUI; BEIYUCIIATH HHTETPAJT 110
dbopmyne Herorona—Jleitonuna.

PemaTte nmpukiagHbpie 3aadyud, B TOM YHCIE COIUAIHLHO-DKOHOMHUYECKOTO U
¢u3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOr0 aHAITK3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
No
/ HaumeHoBaHue pa3ieoB U TeM NPOrPaMMbl
n/n
MHoXkecTBa palluOHAJIBHBIX U JEHCTBUTEIBHBIX
1 yyucell. PannonanbHble ypaBHEHUS U
HEPaBEHCTBA
’ @ynkuuu 1 rpapuku. CTeneHb ¢ 1ebIM
IIOKa3aTelleM
3 ApupMeTHuecKrii KOPEeHb N—O0i CTEIICHHU.
HppanyoHanbHble ypaBHEHUS U HEPaBEHCTBA
DopMyIIbl
4 TPUTrOHOMETPUH. T pUroHOMETpHIECKU e
ypaBHEHUS
5 ITocienoBaTenbHOCTH U IPOTrPECCUU
6 [ToBTOpEHue, 0000IICHHE, CHCTEMAaTH3AITUS

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

Bcero

14

18

22

68

KoaunuecTBo uacos

KonrTpoabusie IIpakTuyeckue

padoThI

padoThI

DJIEKTPOHHBIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [JOK
https://m.edsoo.ru/1568aba3

but6mmoreka [JOK
https://m.edsoo.ru/1568aba3

bubmumoreka [IOK
https://m.edsoo.ru/1568aba3

bub6moreka [JOK
https://m.edsoo.ru/1568aba3

but6moreka [JOK
https://m.edsoo.ru/1568aba3

but6moreka [JOK
https://m.edsoo.ru/1568aba3




11 KVIACC

KoaunuecTBo uacos

Ne HaumeHoBaHMe pa3iesioB U TeM
n/m MPOrPaMMBI Bcero

Crenenb ¢ pallMOHaIbHBIM IIOKA3aTEJIEM.
1 ITokazarenbHas ¢pynkuus. [lokasarenbHble 12
YPaBHEHHS U HEPaBEHCTBA

Jlorapudmuyeckas QyHKITUSI.

2 12
Jlorapudmuyeckrue ypaBHEHHS U HEPABEHCTBA

3 Tpuronomerpuueckue QyHKIMHU U UX 9
rpaduku. TpuroHomerpudeckre HepaBeHCTBa

4 [IponsBoanas. [Ipumenenre npon3BoIHON 24

5 WHTerpan u ero npuMeHeHus 9

6 Cucremsl ypaBHEHUI 12

7 HartypanbHble U 11€1bIe Yncia 6

2 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 18

3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

KonrTpoabusie IIpakTuyeckue

padoThI

padoThI

JIEKTPOHHBIE
(uudposbie)
oOpa3oBarejbHbIE

pecypchl

but6moreka [JOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [JOK
https://m.edsoo.ru/f11c4afd

but6mmoreka [JOK
https://m.edsoo.ru/f11c4afd

bubmunoreka [IOK
https://m.edsoo.ru/f11c4afd
bu6moreka [JOK
https://m.edsoo.ru/f11c4afd
bub6moreka [JOK
https://m.edsoo.ru/f11c4afd
bu6moreka [JOK
https://m.edsoo.ru/f11c4afd
bu6moreka [IOK
https://m.edsoo.ru/f11c4afd







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

MHOX€eCTBO, OIepaluy Hal
MHOXXeCTBaMu. J{narpaMmmebl
Ditnepa—Benna

Panmonansubie unciia. OOBIKHOBEHHBIE U
JECATUYIHBIC APOOH, ITPOIICHTHI,
OECKOHEUHBIE MEePUOIUIECKUE IPOOH

ApudmMeTnueckue orneparuu ¢
palMOHAIEHBIMH YHCIIAMH,
peoOpa3oBaHUs YUCIOBBIX BBIPAKEHUN

[Tpumenenue npoOeit v MPOLIEHTOB NI
pEILICHN IPUKIIAHBIX 3a7a4 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUU U
peanbHON KU3HU

[Tpumenenue 1podeit 1 MPOLEHTOB JJIs
pelleHus NIPUKIAJAHbIX 33134 U3
pa3IMYHBIX OTpACiIe 3HAHUU U
peabHOM KU3HU

JleticTBUTEIbHEIC Yncia. ParimoHaabHEBIC
Y MppalMoHaIbHbIC YK Cia
ApudmMeTnueckue orneparuu ¢
JIEMCTBUTEIILHBIMU YK CIIAMU

KoaunuecTBo yacoB

Bcero

Konrpoasusie IIpakTuyeckue

padoThI

padoThI

Jlara
HU3YyYCHUA

JIEKTPOHHBIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

but6mmoreka [JOK
https://m.edsoo.ru/746d5dce

bu6moreka IIOK
https://m.edsoo.ru/be888093

bubmmoreka [IOK
https://m.edsoo.ru/4d7195fe

bubmmoreka [IOK
https://m.edsoo.ru/44dd 1046

bu6moreka [IOK
https://m.eds00.ru/d99d8c74

bu6moreka [JOK
https://m.edsoo.ru/2f36a36f

bubmunoreka [IOK
https://m.edsoo.ru/a97a12d9




10

11

12

13

14

15

16

17

18

[TpubmmxEHHBIE BRIYMCIICHUS, TTPABUIA
OKPYTJICHHSI, IPUKHUJIKA U OLCHKA
pe3yibTaTa BHIYUCICHHUI

ToxmecTBa U TOXKIECTBEHHEIC
npeodpa3oBaHus

VYpaBHEeHUE, KOPEHb YPAaBHEHHUS
HepaBeHcTBO, pellieHne HepaBEHCTBA

Meton uHTEpBAJIOB

Perenue nenbix u 1podHO-
palMoHANILHBIX YPaBHEHUN U
HEPaBEHCTB

KonTponpHas pabora mo reme
"MHOKecTBa paliOHAIBLHBIX U
JIEMCTBUTEIIBHBIX YKCeN. PalnoHanbHble
YpPaBHEHHS U HEPAaBEHCTB"

DyHKIMS, CITOCOOBI 3a1aHus QYHKITUH.
B3aumno oOpaTHbIE QyHKINU

I'paduk dynknun. O61aCTH
oIpeeNIeHHsI 1 MHO)KECTBO 3HaYCHU I
¢ynkuuu. Hymn ¢ynknuu. [IpomexyTku
3HAKOIOCTOSHCTBA

YérHble 1 HEUETHBIE QYHKIIUU

CrerneHsb ¢ MeJIbIM MOKa3aTelIeM.
CranpaptHas popma 3anucu
NEHCTBUTEIIHLHOTO YHCIa

bubmunoreka [IOK
https://m.edsoo.ru/cb723fbd

bu6moreka [JOK
https://m.edsoo.ru/3a23acl5
bu6moreka [JOK
https://m.edsoo.ru/11ac68be
bu6moreka IIOK
https://m.edsoo.ru/50bdf26d

but6moreka [JOK
https://m.edsoo.ru/775£5d99

but6moreka [JOK
https://m.edsoo.ru/6ec7al07

bu6moreka [JOK
https://m.edsoo.ru/1914a389

but6moreka [JOK
https://m.edsoo.ru/226eeabf

bu6moreka [IOK
https://m.edsoo.ru/763e75ee

bu6moreka [JOK
https://m.edsoo.ru/ff4564ad

bu6morexa IIOK
https://m.edsoo.1ru/66446d3e




19

20

21

22

23

24

25

26

27

28

29

30

31

Hcnonp3oBanue noaxonduieil Gpopmsl
3alMCU JEH CTBUTEIbHBIX YUCEN IS
pelIeHns MPAKTUY ECKUX 3a/1a4 U
MPEACTABICHUS JaHHbBIX

Crenennast pyHKIHS C HATYPAJIbHBIM U
LesbIM mokazareseM. E€ cBoiicTBa U
rpaduk

ApudMeTnueckuii KOpeHb HaTYpaIbHON
CTEIEHU

Apudmetrnyeckuii KopeHb HATYPaJIbHON
CTEIEHU

CaoiicTBa apu(PMeTHUECKOTO KOPHS
HAaTypaJbHOU CTEIICHU

CaoiicTBa apu(PMeTHUECKOTO KOPHS
HATypaJIbHON CTEHEeHU

CaoticTBa apu(PMEeTHUECKOTO KOPHS
HAaTypaJbHOMU CTEIICHU

JeiicTBust ¢ apuMETUIECKUMHU KOPHSIMH
N—OW CTEIEHU

JeticTBus ¢ apuMeTHIeCKUMH KOPHSIMU
N—OM CTEIEHU

JeiicTBUsI ¢ apupMETHYECKUMU KOPHSIMU
N—OH CTEIEHU

JeiicTBus ¢ apuMETHIECKUMU KOPHSIMU
N—OH CTEIEHU

JelicTBus ¢ apu(METUIESCKUMH KOPHSIMH
N—OM CTENEeHU

Peuienne nppanmoHanbHbIX YpaBHEHUN
Y HEPaBEHCTB

Bbu6morexa IIOK
https://m.edsoo.ru/6eadc6f1

bu6mmoreka [JOK
https://m.edsoo.ru/3f25a047

but6moreka [JOK
https://m.edsoo.ru/d82c¢36d4

bu6moreka IIOK
https://m.edsoo.ru/fe7fc4ddb

bu6moreka IIOK
https://m.edso0.ru/d0f0b260

Bbu6morexa IIOK
https://m.edsoo.ru/c3389865

bu6moreka [JOK
https://m.edsoo.ru/444c4b9c

bu6moreka [JOK
https://m.edsoo.ru/54b815¢5

bu6moreka [JOK
https://m.edso0o0.ru/83105a0e

but6mmoreka [JOK
https://m.edsoo.ru/2ablc7bc

but6moreka [JOK
https://m.edsoo.ru/eacb053c¢

bubmunoreka [IOK
https://m.edsoo.ru/8a5ada51

bu6moreka [JOK
https://m.edsoo.ru/69106ae7




32

33

34

35

36

37

38

39

40

41

42

43

44

Pemenune nppannoHaabHbIX ypaBHEHUI
Y HEPAaBEHCTB
Pemenue nppanoHaabHBIX ypaBHEHUI
Y HEPaBEHCTB

Pemenue nppannoHaabHbBIX ypaBHEHUI
Y HEPaBEHCTB

Pemenune nuppanroHaabHbIX ypaBHEHUI
Y HEPaBEHCTB

CaoiicTBa u rpaduk KOpHS n-0i cTEereHn

CaoiicTBa u rpauk KOpHS N-0ii CTENEHH

KonTponbHas padora 1mo reme
"Apudmernyeckuil KOpeHb nN—oii
creneHu. MppanuoHnanbHble ypaBHEHUS
1 HepaBeHcTBa"

CuHyc, KOCUHYC ¥ TAHT€HC YUCIIOBOTO
apryMeHTa

CuHyc, KOCMHYC ¥ TAHT€HC YUCIIOBOTO
apryMeHTa

ApKCHHYC, apDKKOCUHYC U apKTaHI'€HC
YKCIOBOIO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YUCIIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,
OIpeeNeHr e TPUTOHOMETPUYECKUX
(GYHKIMIA YU CIOBOTO apryMeHTa

Tpuronomerpuieckast OKpy>KHOCTb,

oIpeneneHre TPUrOHOMETPHUECKUX
(GYHKIMI YU CIOBOTO apryMeHTa

bu6morexa IIOK
https://m.edsoo.ru/9362fea9

bu6moreka [JOK
https://m.edsoo.ru/78d9b391

bu6moreka [JOK
https://m.edsoo.ru/de7ca33e

bu6moreka [JOK
https://m.edsoo.ru/87e5e52d
bu6moreka IIOK
https://m.edsoo.ru/ebOcc5e3

bu6moreka IIOK
https://m.edsoo.ru/5£29b9b5

Bbu6morexa IIOK
https://m.edsoo.ru/f13af630

but6moreka [JOK
https://m.edsoo.ru/5f605ed0

but6moreka [JOK
https://m.edsoo.ru/ec9f4d78

but6mmoreka [JOK
https://m.edsoo.ru/b8f5d49a

but6moreka [JOK
https://m.edsoo.ru/f1£f9220

bu6moreka [JOK
https://m.edsoo.ru/6df195a0

bu6moreka [JOK
https://m.eds00.ru/6b61c578




45

46

47

48

49

50

51

52

53

54

55

56

57

58

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopmyIbl

OCHOBHbBIE TPUTOHOMETPUYECKUE
bopmyIbI

OCHOBHBIE TPUTOHOMETPUY ECKHE
(bopMmyibl

OCHOBHBIE TPUTOHOMETPHUUECKUE
bopMyIIBI

[IpeobGpazoBaHue TPUTOHOMETPHIECKUX
BBIPAKEHUU

[TpeoOpazoBaHuE TPUTOHOMETPUUECKUX
BBIpaKEHUU

[TpeoOpazoBaHuE TPUTOHOMETPUIECKHIX
BBIpXKEHU

[TpeoOpazoBaHuE TPUTOHOMETPUIECKIX
BBIpaXKEHUU

[TpeoOpazoBaHUE TPUTOHOMETPUIECKIX
BBIpaXEHUU

Peuienrie TpuroHOMeTpUYECKUX
YpaBHEHUI

Pemenue TpuroHomMeTpuuECKUX
YpaBHEHHUI

Pemenue TpuroHoMeTpuuECKUX
YpPaBHEHHI

Pemenue TpuroHoMeTpuuECKUX
YpaBHEHHI

Peuienrie TpuroHOMeTpUUECKUX
YpaBHEHHI

bu6morexa IIOK
https://m.edsoo.ru/6ed2b3ba

bu6moreka [JOK
https://m.edsoo.ru/fcdd2a2e

bu6moreka [JOK
https://m.edsoo.ru/b8a0ff2f

bu6moreka [JOK
https://m.edsoo.ru/12d1413c¢

bu6moreka [IOK
https://m.edsoo.ru/e248c5fc

bu6moreka IIOK
https://m.edsoo.ru/09baSb3d

bubmunoreka [IOK
https://m.edsoo.ru/1f4655da

bubmunoreka [IOK
https://m.edso00.ru/76ce9958

bu6moreka [JOK
https://m.edsoo.ru/8fa598b5

but6moreka [JOK
https://m.edsoo.ru/6baefe 19

but6moreka [JOK
https://m.edsoo.ru/alf8d141

bu6moreka [JOK
https://m.edsoo.ru/65a0f2d0

bu6moreka IIOK
https://m.edsoo.ru/0d8a770d

bu6morexa IIOK
https://m.edsoo.ru/cec28774




Pemenue TpuroHoMeTpUYECKUX 1 bu6mmoreka [IOK
YpaBHEHHI https://m.edsoo.ru/ebeec650
O6061mmenue no Temam "OCHOBHBIE

bu6moreka [JOK

TPUTOHOMETPUYECKUE (OPMYIIBI. 1

" https://m.edsoo.ru/ae44ac4c
TpuroHoMmerpuyeckue ypaBHeHuUs

KonrtposnpHas pabora 1o reme

"®opMyJIbl TPUTOHOM ETPHUH.

Tpuronomerpuueckue 1 1
ypaBHeHus'"/Bcepoccuiickas

MpoBepoUHas paboTa

bu6mmoreka [JOK
https://m.edsoo0.ru/b46a8228

Htorosas KoHTpoJbHas padbora / 1 | bubmuotexa LIOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/188bbf6c
O060011EeH1E, CHCTEMATH3aIMs 3HAHUH 3a

- B BuGmmotexa LIOK

Kypc ajnreOpbl 1 Hauaj 1

https://m.edsoo.ru/33e6629¢
MaTeMaTHueckoro anajgusa 10 kimacca

ApudmeTrueckas U TeoMeTpudIecKas

nporpeccun. Mcrnons3oBanue bu6mmoteka [IOK
[IPOTrPECCUU IS PELLIECHUSA PEAIbHBIX https://m.edsoo0.ru/d3666918
3a/1a4 MPUKIAJTHOrO XapakTepa

beckoneuHo yObIBaromas

reoMmeTpudeckas nporpeccus. Cymma but6moreka [JOK
OCCKOHEUHO yOBIBAIOIIICH https://m.edsoo.ru/1cbf72bl
reOMETPUYECKOM IIPOrpeccun

dopmyJia CI0KHBIX MPOIEHTOB 1 bubmiorexa [OK
s P https://m.edsoo.ru/538fc437
bu6moreka [JOK
dopmyJia CIOKHBIX POLUEHTOB 1

https://m.edsoo.ru/c2627eca

O0001IeHnEe, cHCTEMAaTH3AllAs 3HAHUH 3a
Kypc ainredpbl U Haval 1
MaTeMaTHueckoro aHaiansa 10 kmacca

but6mmoreka [JOK
https://m.edsoo.ru/49f1b827




OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



11 KVIACC

Ne

n/n

10

11

12

Tema ypoka

Crenens ¢ panoOHAaJIbHBIM IMOKAa3aTCJICM

CBoiicTBa CTEEHA

[IpeoOpa3zoBaHuEe BBIpAKCHHIA,
COZIepKallMX PallMOHAJILHbIE CTEIEHU
[IpeoGpazoBanue BeIpaKECHHI,
CoZiepKallMX palllOHAIbHbIE CTEIEHU
[IpeoGpa3zoBaHue BHIpaKCHHI,
CoZiepKallyX palllOHAIbHbIE CTEIEHU
[Toka3aTenbHble ypaBHEHUS U
HEpaBEHCTBA

[Toxa3aTenbHbIE YpaBHEHUS U
HEPaBEHCTBA

[TokazaTenbHbIE YpaBHEHUS U
HEpaBEHCTBA

[TokazaTenbHbIE YpaBHEHUS U
HEpaBEHCTBA

[Toka3aTenbHblEe ypaBHEHUS U
HEpaBEHCTBA

[TokazaTtenbHas GyHKIUs, €€ CBOMCTBA U
rpaduk

Kontponbshas pabota mo Teme "CreneHs ¢
paloHaIbHBIM TOKA3aTENEM.

Bcero

KoaunuecTBo yacos

Konrpoasusie IIpakTuyeckue

padoThI

padoThI

Jlara
H3y4YeHHS

JIEKTPOHHBIE
uudposbie
oOpa3oBarejibHbIE

pecypchl

bu6moreka [JOK
https://m.edsoo.ru/a52939b3

but6moreka [JOK
https://m.edsoo.ru/ff601408

but6moreka [JOK
https://m.edsoo.ru/3d87e248

bu6moreka I[IOK
https://m.edsoo.ru/343c6b6H4

bu6morexa IJOK
https://m.edsoo.ru/4064d354

bu6mmoreka [JOK
https://m.edsoo.ru/be76320¢c

bu6moreka [JOK
https://m.edsoo.ru/3d408009

bu6moreka [IOK
https://m.edsoo.ru/bd5{f0ec

bu6moreka [IOK
https://m.edsoo.ru/cebf10c6

bu6moreka [JOK
https://m.edsoo.ru/536de727

bubmunoreka [IOK
https://m.edsoo.ru/85bc8132

bub6mmoreka [JOK
https://m.edsoo.ru/58e8e2{2




13

14

15

16

17

18

19

20

21

22

23

24

25

26

[TokazatenbHas ¢pynkius. [lokasaTenpHbie
YpaBHEHHMS U HEpaBeHCTBA"

Jlorapum uncna

JlecsiTuuHbIEe M HATYypaJbHBIE JOrapu (GpMbI

[IpeoGpazoBaHue BbIpaKeHHI,
cofiepKaIInX JorapupMebI
[IpeoOpa3oBaHue BHIpaKCHHI,
CoZlepXKalIUX JIorapu(MBbI
[IpeoOpa3zoBaHuEe BBIpaKCHHIA,
cozieprKaliuX Jorapugmbl
[IpeoOpa3zoBaHuEe BhIpaKCHHIA,
cofiepyKaIIuX Jorapumbl
Jlorapupmuyeckue ypaBHEHUs U
HEpaBEHCTBA

Jlorapupmudeckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmudeckue ypaBHEHHS U
HEpaBEHCTBA

Jlorapupmuyeckue ypaBHEHUs U
HEpaBEHCTBA

Jlorapupmuyeckas QpyHKIMs, €€ cCBOMCTBA
U rpaduk

Jlorapupmuueckas pyHKIMs, €€ cCBOMCTBA
u rpaduk

Tpuronomerpuueckue GyHKINH, UX
CBOMcTBa U rpaduKu
Tpuronomerpuueckue GpyHKINH, UX
cBOMcTBa U rpaduKu

bu6moreka [JOK
https://m.edsoo.ru/3e¢3230d4
bu6moreka [JOK
https://m.edsoo.ru/lea72162
but6moreka [JOK
https://m.edsoo.ru/da48154c

but6moreka [JOK
https://m.edsoo.ru/4beff03b

but6moreka [JOK
https://m.edsoo.ru/fe189f2d

Bbu6morexa IIOK
https://m.edsoo.ru/fadb8aas

bub6morexa IIOK
https://m.edsoo.ru/3034724e

bu6moreka [JOK
https://m.edsoo.ru/712ac2d9

bu6moreka [JOK
https://m.edsoo.ru/9e3{4bc9

bu6moreka [IOK
https://m.edsoo.ru/15bclctb

bu6moreka IIOK
https://m.edsoo.ru/d68bbe9d

bu6moreka [JOK
https://m.edso0.ru/9d 102051

bubmunoreka [IOK
https://m.edsoo.ru/beeff646

bub6mmoreka [JOK
https://m.edsoo.ru/d2e4601b




27

28

29

30

31

32

33

34

35

36

37

38

Tpuronomerpuueckue GyHKIHH, UX
cBoMcTBa U rpaduKu
Tpuronomerprueckue QyHKIHH, UX
CBOMcTBa U rpaduKu

[Ipumepsl TPUTOHOMETPUUECKUX
HEPABEHCTB
[Ipumepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

[TpuMepsI TPUTOHOM ETPUYECKUX
HEpaBEHCTB

[TpuMepsl TPUTOHOMETPUYECKUX
HEpaBEHCTB

KonTponpHas pabora 1o Teme
"Jlorapupmuueckasi GyHKITUS.
Jlorapupmudeckue ypaBHEHUs U
HepaBeHCTBA. T puroHOMeTprIecKre
GYHKIMH U UX

rpaduku. TpuroHoMeTpudecKue
HepaBeHCTBA"

HenpepsiBHbIE pyHKIIMM

Mertop HUHTCPBAJIOB JJIA PCIICHH A
HCPaBCHCTB

Merton uHTEpBaOB ISl PELICHUS
HEpPaBEHCTB

[IpouzBoaHas pyHKUMU

[IponsBoaHas pyHKIMH

bu6morexa IIOK
https://m.edsoo.ru/ba9da96d

bu6moreka [JOK
https://m.edsoo.ru/24ab3c53

bu6moreka [JOK
https://m.edso0.1ru/5272b9%al

bu6moreka [JOK
https://m.edsoo.ru/0c837397

bu6moreka [IOK
https://m.edsoo.ru/e6e1901f

bu6moreka IIOK
https://m.eds00.1u/0f903¢75

bub6mmoreka [JOK
https://m.edsoo.ru/10130727

but6moreka [JOK
https://m.edsoo.ru/403bfb0d

but6moreka [JOK
https://m.edsoo.ru/6db0b423
bu6moreka [JOK
https://m.edsoo.ru/Qadbcelb

bubmunoreka [IOK
https://m.edsoo.ru/0731ad3d

but6moreka [JOK
https://m.edsoo.ru/723dd608




39

40

41

42

43

44

45

46

47

48

49

50

I'eomerpuyeckuii u pusnueckuit cMbICI
IIPOU3BOAHON
I'eomerpudeckuii u Gpusnueckuit cMbICI
MPOU3BOIHOU

[TpousBoaHBIE dTIEMEHTAPHBIX (PYHKITHI

[TpousBoaHBIE dTIEMEHTAPHBIX (PYHKITHIA

[Ipon3BoaHast CyMMBI, TPOU3BEEHUS,
4acTHOTO (YHKIIMA

[TpousBogHast CyMMbI, IPOM3BEIECHUS,
4acTHOr O (yHKIMH

[IpousBoaHasi CyMMbl, IPOU3BEIEHUS,
4acTHOr O (QYHKIMHA

[IpumeHenne npon3BOIHON K
WCcCIenoOBaHuI0 QYHKIIUN Ha
MOHOTOHHOCTb ¥ KCTPEMYMBI
[IpumeHnenne Npon3BOAHOM K
WCCIIEIOBAaHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
IIpumeHeHre MPOU3BOIHOMN K
UcclieIoBaHuI0 QYHKIUHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[Ipumenenne nponu3BOIHON K
UCCJIEZIOBAHNIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI
Haxoxnenue HanOoNbIIErO U
HaWMEHBIIIETO 3HaYeHHs (PYHKIUU Ha
OTpe3Ke

bu6morexa IIOK
https://m.edsoo.ru/6¢8d36ff

bu6moreka [JOK
https://m.edsoo.ru/a413eca9
bu6moreka [JOK
https://m.edsoo.ru/c7550e5f
but6moreka [JOK
https://m.edsoo.ru/14ab3cdb

but6moreka [JOK
https://m.edsoo.ru/c12a0552

but6moreka [JOK
https://m.edsoo.ru/d598201

Bbu6morexa IIOK
https://m.edsoo.ru/1de34d4d

bub6mmoreka [JOK
https://m.edsoo.ru/17af2df9

but6moreka [JOK
https://m.edsoo.ru/a8caSad4

bu6moreka [IOK
https://m.edsoo.ru/0b4 1 1edd

bu6moreka [JOK
https://m.edsoo.ru/caf9bd2f

bu6morexa IIOK
https://m.edsoo.ru/fac7805




51

52

53

54

55

56

57

58

59

60

Haxoxnenne HanOoBIIErO U
HaWMEHBIIIETO 3HaYeHHs (PYHKITUU Ha
OTpe3Ke

Haxoxnenne HanOoIp1IIEro U
HaMMEHBIIIET0 3HAaYCHHS (DYHKITUU Ha
OTpe3Ke

Haxoxnenne HanOopIIero u
HaWMEHBIIIETO 3HAYCHHS (PYHKITUU Ha
OTpe3Ke

HaXO)KI[eHI/Ie HauOOJIBIIEr0 U
HaAnMCHBIICIO 3HAYCHUA q)YHKL[I/II/I Ha
OTPE3KE

Haxoxnenne HanOobI1IIErO 1
HaMMEHBIIIET0 3HAaYCHHS (PYHKITUU Ha
OTpe3Ke

ITpumeHneHr e MPOU3BOAHOM JJIs
HAaXOXKJIEHUS HAWJTY4YIero peieHus B

MPUKIIAJIHBIX 3a7[auax, JJIs ONpeaeiaeHus

CKOpOCTH ITpoliecca, 3aaHHOT0
dhopmyIoii nim rpaduKoM
KonTtponbsHas pabota o reme
"[IpousBoanas. [Ipumenenue
MIPOU3BOJHON"
[lepBooOpa3znas. Tabmauna
1epBoo0pa3HbIX
[lepBoobpa3znas. Tabmuna
MepBOOOPa3HBIX

WHrerpai, reoMeTpu4ecKkuil u
(bu3nUecKuii CMBICI MHTETpaJia

bubmunoreka [IOK
https://m.edsoo.ru/fb6a8act

bu6moreka [JOK
https://m.edsoo.ru/cffcb7e5

bu6mmoreka [JOK
https://m.eds00.ru/d9469916

but6mmoreka [JOK
https://m.edsoo.ru/ad15000e

bu6morexa IIOK
https://m.edsoo.ru/86adcbfd

bu6moreka [JOK
https://m.edsoo.ru/13205d80

bu6moreka [IOK
https://m.edsoo.ru/f8ed599

bu6moreka IIOK
https://m.edsoo.ru/d777edf8

bu6morexa IIOK
https://m.edso0.1ru/30¢3697b

bub6morexa IIOK
https://m.eds00.1ru/391272c9




61

62

63

64

65

66

67

68

69

70

71

72

73

WHrerpai, reoMeTpu4ecKkuil u
(bu3nYeCcKuil CMBICI HHTErpaa
WHterpain, reoMeTpudeckuii u
(bu3nUecKuii CMBICI MHTErpaia

Brraucnenue nunterpana mo gopmyse
Hrrorona—Jle6ouuia
Brrancnenne naTerpana mo popmyie
Hrrorona—Jlei6ouuiia

Brruucnenue unrerpana no gopmyie
Hrerorona—JleitOuunma

Brruucnenue unrerpana mno gopmyine
Herorona—Jlelibuuia

CucreMsl TMHEWHBIX yPaBHEHU I

Cucrembl TMHEWHBIX ypaBHEHUN

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPAaBHEHUN

Pemenne npukiaaaHbIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palMOHAIIBHBIX, UPPALMOHATBHBIX,
MOKa3aTeNbHBIX, JOrapu(pMUIECKUX
YpaBHEHHUI 1 HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIEJIBIX,
palMoHAIBHBIX, UPPAIMOHAIBHBIX,
MOKA3aTeNbHBIX, JTOrapu(hMUIECKUX
YpaBHEHUI U HEPABEHCTB

Cucremsbl u COBOKYITHOCTH LCJIbIX,
palrOHAJIBHBIX, HppalliuOHAJIbHBIX,

bu6morexa IIOK
https://m.edsoo.ru/d359{b5f

bu6moreka [JOK
https://m.edsoo.ru/07eb464b
bu6moreka [JOK
https://m.edso00.ru/b9b225¢3
bu6moreka [JOK
https://m.edso0.ru/b800deb4
bu6moreka [IOK
https://m.edsoo.ru/f5eed075
bu6moreka IIOK
https://m.edsoo.ru/41da431a

bubmunoreka [IOK
https://m.edsoo.ru/b648235a
Bbu6morexa IIOK
https://m.edsoo.ru/5ab83864

bu6moreka [JOK
https://m.edsoo.ru/a4d65ees5

bu6moreka [JOK
https://m.edsoo.ru/aa5962el

but6mmoreka [JOK
https://m.edso00.ru/48190472

bu6morexa IIOK
https://m.edsoo.ru/2dbd3859

bu6mmoreka [JOK
https://m.edsoo.ru/7ab8d17e




74

75

76

77

78

79

80

81

82

83

84

85

MOKa3aTeNbHBIX, JIOTapu(hMUYECKIX
YpaBHEHUI U HEPABEHCTB

CucTtembl U1 COBOKYITHOCTH LIENbIX,
palrOHAJIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeNbHBIX, JTOTapU(PMUIECKUX
YpaBHEHUM U HEPABEHCTB

Hcnonb3oBanue rpadpukoB GyHKIUHA 115
peleHusl ypaBHEHUI U CUCTEM
Hcnonp3zoBanue rpagukoB GyHKIMHA 15
pEelIeHNs] YpaBHEHUM U CUCTEM
IIpumeHeHrEe ypaBHEHUN, CUCTEM U
HEPAaBEHCTB K PEIIEHUI0 MaTEMaTHUECKUX
3aJ1a4 U 3a]1a4 U3 pa3InyHbIX obsacteit
HayK{ U peajbHON KU3HU

KonTtponbsHas pabota o teme "MHTErpan
U ero npuMeHeHus. CUCTEMbI ypaBHEHUH'

HaTypaanLIe M I EJIbIC YHCJiia B 3aJadax
W3 peaIbHOM KU3HU

HarypanbsHble 1 1enble yucia B 3a1a49ax
W3 PEaTbHOM KU3HU

HaTypaanLIe 1 OCIbIC YHCJIa B 3aa4yax
n3 peaanoﬁ KHU3HU

HpI/I3HaKI/I JACIIMMOCTH L CIIBIX YUCCII
HpI/I3HaKI/I JACIIMMOCTH L CIIBIX YHUCECIT

HpI/I3HaKI/I JCJIIMMOCTH LCJIBIX YHUCECII

[ToBTOpeHue, 0600MIICHNE,
CUCTEMATHU3alUs 3HAHUW. Y paBHEHUS

bu6moreka [JOK
https://m.edsoo.ru/81cccfe9

but6moreka [JOK
https://m.eds00.ru/039949bf

but6moreka [JOK
https://m.edsoo.ru/a7d95{79

bu6moreka IIOK
https://m.edsoo.ru/ca878deb

bubmunoreka [IOK
https://m.edsoo.ru/471c735b

but6moreka [JOK
https://m.edsoo.ru/3ceel 327
but6moreka [JOK
https://m.edsoo.ru/a35al31d

but6mmoreka [JOK
https://m.edsoo.ru/ef10c4{9

but6moreka [JOK
https:/m.edsoo.1u/51696a67
bu6moreka [JOK
https://m.edsoo.ru/fab81c0e
bubmunoreka [IOK
https://m.edsoo.ru/ef2c6e43

bub6mmoreka [JOK
https://m.edsoo.ru/0312cf8c




86

87

88

89

90

91

92

93

94

95

96

97

98

99

[ToBTOpenue, 0606mICHNME,
CUCTEMaTH3allHsl 3HAHUW. Y paBHEHUS
[ToBTOpeHue, 0600MICHNE,
CUCTEMATHU3alUs 3HAHUW. Y paBHEHUS
[ToBTOpeHue, 0600MIICHNE,
CHUCTEMaTH3allHsl 3HAHUW. Y PaBHEHUS
[ToBTOpenue, o6o0mICHNHE,
CUCTEMaTH3alHsl 3HAHUW. Y PaBHEHUS
[ToBTOpenue, 06001IeHNHE,
CUCTEMaTH3alHsl 3HAHUW. Y PaBHEHUS
[ToBTOpenue, o6o06mIeHNHE,
cuctemaTu3auus 3Hanuil. HepaBencra
[ToBTOpEHUE, 0000IICHHE,
cucrteMaru3aius 3Hannii. HepaBeHcTBa
[ToBTOpenue, 06001ICHHE,
cucreMartu3anus 3HaHuii. HepaBencrea
[ToBTOpEHUE, 0000IICHHE,
cucTemaTu3anus 3HaHuii. HepaBencraa

[ToBTOpenue, 06odIIEHNE,
cucreMaTu3anus 3HaHui. CHCTEMBI
YpaBHEHUI

[ToBTOpEeHue, 0600IICHNHE,
cucTeMaTn3anus 3HaHui. CHCTEMBI
ypaBHEHUM

[ToBTOpenue, o6o06mIeHNHE,
cucreMaru3aius 3Hanuil. yHKIuu
[ToBTOpenue, 06001ICHHE,
cucrteMaru3anus 3HaHu. OyHKIUU

Wrorosas KoHTpoJibHas paboTa

bu6morexa IIOK
https://m.edsoo.ru/247d2{e7

bu6moreka [JOK
https://m.edsoo.ru/e8b87729
bu6moreka [JOK
https://m.edsoo.ru/1bf2fb98
bu6moreka [JOK
https://m.edsoo.ru/9c44c6bca
bu6moreka [IOK
https://m.edsoo.ru/337aad59
bu6moreka IIOK
https://m.edsoo.ru/a86014el
bubmunoreka [IOK
https://m.edsoo.ru/5c45a60a
bubmunoreka [IOK
https://m.edsoo.ru/19304aba

bu6moreka [JOK
https://m.edsoo.ru/c3d4b282

bu6moreka [JOK
https://m.edsoo.ru/a20b8adc

but6mmoreka [JOK
https://m.edsoo.ru/a012476d

bu6moreka [JOK
https://m.edso0.1ru/d620c191

bubmunoreka [IOK
https://m.edsoo.ru/7017196f

but6mmoreka [JOK
https://m.edso0.ru/513c9889




100 Hrorosast KOHTpoJIbHAS paboTa

O0o006111eHNE, CUCTEMATH3AIMs 3HAHMI 3a
101 Kypc aireopbl U Hayall MaTeMaTHYECKOro
a"amm3a 10-11 xiaccoB

O000111eHE, CHCTEMATH3AINS 3HAHUH 3a
102 Kypc anreOpbl U Hayal MaTeMaTHYECKOTO
agammza 10-11 kmaccoB

OBILIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

Bbu6morexa IIOK
https://m.edsoo.ru/2276973

but6moreka [JOK
https://m.edsoo.ru/3330f7ef

but6moreka [JOK
https://m.edsoo.ru/cead345¢e







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBbI

10 KVIACC

Kon
NMpoBepPsieMOro
pe3yJabrara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl cpeAHero o0o1ero oopa3oBaHus

Yucna 1 BEIYHUCIICHUS

OnepupoBaTh MOHATHSAMHU: PAlMOHAJIBHOE M JACHCTBUTEIBHOE YUCIIO,

OOBIKHOBEHHAS U JCCATUYHAsA ,Z[p06b, IMPOUCHTLI

BomonHate  apudgmernyeckue OonepauMM € pPalMOHAJIBHBIMM U

Z[GﬁCTBPITGJ'IBHBIMH qucilaMHu

BremomHaTs HpI/I6J'II/I)KéHHI)IC BBIYMCJICHUA, HCIIO0JIB3YA ImpaBujia

OKpPYTJICHUA, ACJIaTh NPUKUIKY U OLUCHKY pE3yJibTaTa BBIYH CJIICHUH

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IMOKA3aTelIeM, CTAaHAAPTHAs
¢dopma 3anucu JeiCTBUTENFHOTO YKcia, KOPEHb HAaTypajbHON CTENeHH;
UCMOJIb30BaTh MOAXOAAILYI0 (GOopMy 3allich AW CTBUTEIBHBIX YHCEIl J1JIs

PCHICHUA MPAKTUYCCKUX 3aJa4 U MMPEACTABJIICHUSA JaHHBIX

OHepI/IPOBaTB MOHATHSAMHA: CHUHYC, KOCMHYC W TAaHTCHC IIPOHU3BOJIbHOI'O
yrja; HCIOJIb30BATh 3allUChb IIPOM3BOJIBHOI'O YIJla YCpeE3 O6paTHBIC

TpUTOHOMETpUUecKre GyHKIUN

VYpaBHEHUS U HEpPABEHCTBA

OnepupoBath MOHATUSIMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, II€J10¢€,
palMoHaJIbHOE, HppanyoHalibHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHHUE

Bemonusate npeoOpa3oBaHMsl TPUTOHOMETPUUECKUX BBIPAXKEHUH U

pemaTh TPUrOHOMETPUYECKUE YPABHEHHUS

BoimonHsaTs npeodpa3zoBaHus HENbIX, pallMOHAIbHBIX U HPPALIMOHAIBHBIX
BBIDAKEHUN M peEIlaTh OCHOBHBIC THUIIBI LIEJBIX, PALUOHAIBHBIX H

HMppALMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB

HpI/IMeHHTB YPaBHCHUA W HCPABCHCTBA JId PCHICHUA MATCMATUYCCKUX

3a]a4 U 3a]a4 U3 pa3InyHbIX o0sacTeill HAyKH U peajbHON XKU3HU



2.5

3.1

3.2

33

34

35

4.1

4.2

4.3

4.4

5.1

52

53

11 KVIACC

MogenupoBaTh pealbHble CUTyallUd Ha S3bIKe ajireOpbl, COCTaBIATH
BBIPAXXEHUSI, ypaBHEHUsI, HEPAaBEHCTBA IO YCJIOBUIO 33/a4H, UCCIEN0BaTh
IIOCTPOEHHBIE MOJIENH C UCIOJIb30BaHUEM ammnapaTa ajre0psbl

@OyHKUIUU U TpadUKU

OnepupoBaTh MOHATUAMHU: (YHKIHS, CIOCOOBI 3anaHusl (YHKIHH,
obnacTe ompeneNeHUss W MHOXKECTBO 3HAaueHUi ¢GyHKIUH, Tpadux
(GbyHKIMH, B3aUMHO 00paTHbIE QYHKINUU

OnepupoBaTth NOHATUSAMHU: YETHOCTb M HEYETHOCTh (YHKIMM, HYIU
(bYHKITUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonp3oBaTh rpaguku GyHKIUHN 1S peLIeHUs ypaBHEHUN

Ctpouts ¥ uuTaTh TIpaduKd JHUHEHHONW (QYHKIUM, KBaJpaTUYHOH
(YHKIMH, CTENEHHON (YHKIMH C L[EJIBbIM I10Ka3aTeleM

Hcnone3oBath rpadukn (yHKUMH A7 MCCIEJOBAaHUS IMPOLIECCOB U
3aBHCUMOCTEH HpPU peIleHHM 3a1ad M3 JIPYTHX Y4eOHBIX MPEIMETOB U
peasbHOM  KM3HHM, BbIpaXKaThb (QOpMyJaMH 3aBUCUMOCTH  MEXAY
BEIMYUHAMU

Hauana maTemMaTHuecKoro aHajim3a

OnepupoBaTh HOHATHSAMH: I10CJIE€AOBATEILHOCTh, apu(MeTHUecKas Hu
reoMeTpudecKas Iporpeccuu

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaroIas reoMeTpudecKas
mporpeccusi, cymMmMa OECKOHEYHO  YOBIBAIOIIEH  TreoMeTpUyecKou

MPOrPECCHH
3agaBaTh MOCIEAOBATEIBHOCTH PA3IMUYHBIMU CITOCOOAMHU

Hcnons3oBaTh CBOWCTBA IMOCIENOBATENBHOCTE W TIPOTPECCHUM IS

peIICHUs PCAJIbHbIX 3a1a4 ITPUKJIIAJHOI'O XapaKTepa
MHoecTBa U JIOTHKa
OHCpHpOBaTB MOHATHUAMU: MHOXCCTBO, ONICpallui HAaJl MHOXKCCTBAMU

Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIM —anmapar A ONMCAHUS
peaIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHbIX
MIPEIMETOB

OnepupoBaTh  MOHATUSIMU:  OINpPEACIECHHE, Teopema,  CIEACTBUE,

J0Ka3aTCJIbCTBO



Kon
NMpoBEPsIEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2

23

24

25

2.6

3.1

IIpoBepsieMble MpegMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 06pa3zoBaHusA

Yucia v BEIYUCIEHUS

OnepupoBath MOHATHSMU: HATypajbHOE, I€JI0€ YHCIIO; MCIOJb30BaTh
MPU3HAKK JIEJTMMOCTH IEJbIX YHCEN, Pa3JIOKECHUE YHUCIIa Ha TPOCTHIE

MHOXKHUTCIIM JJId pCIICHUA 3a/1a1
OHepI/IpOBaTB MMOHATHEM: CTCIICHDb C pallMOHAJIbHBIM IMOKA3aTCJIICM

OHCpI/IPOBaTL IIOHATUSAMMU: JIOI“apI/I(I)M quciia, JACCATUYHBIC u

HaTypaJIbHbIE JIOTapU(pMbl
YpaBHEHUS U HEPABEHCTBA

[IpumeHATH, CBOMCTBA CTENEHH I MpPeoOpa3oBaHUS BBIPAKEHUM,
ONEepUPOBATh MOHATUAMH: MMOKA3aTEIbHOE YpPaBHEHUE M HEPABEHCTBO;

peuiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonusaTe npeoOpa3oBaHus BBIPAXKEHHUH, COAEPXKAILUX JOrapH(MBbl;
OIEepUPOBaTh MOHITUSIMU: JTOrapu(PMUUECKOE ypaBHEHNE U HEPABEHCTBO;

pelaTh OCHOBHBIE TUIIBI JIOrapu (PMUYECKUX YPaBHEHHUI U HEPABEHCTB
HaxonuTs pemienus mpocTelmnX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUM U €€ pelIeHHue;
WCIIOJB30BaTh  CUCTEMY JIMHEHHBIX YpPaBHEHUMH JUISI  pELIEHUs

MPAKTUYCCKUX 3a1a1

Haxomute  pemeHHs NOpOCTEHMIIMX CUCTEM M COBOKYIHOCTEH

palMOHAJIBHBIX YPAaBHEHHUU U HEPAaBECHCTB

MOI[GJII/IpOBaTB pCaJIbHBIC CUTyallUW Ha SA3BIKE anre6pH, COCTaBJIATh
BBIpaXXCHUA, YPABHCHHA, HCPABCHCTBA U CUCTCMBI IO YCJIOBHUIO 3a1a4H,
HUCCICOAOBATh MOCTPOCHHBIEC MOJACIM C HUCIIOJB30BaHUEM aIlraparta

anreopbl

@OyHKUIUU U TpadUKU

OmnepupoBaTh MOHATUSAMM: IepUOAMYECKas (DYHKIMSA, TNPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMM, TOYKU 3KCTpeMyMa (YHKIMH, HauOoJbIlee U
HauMeHblllee 3Ha4eHNs (QYHKIHUU Ha IPOMEXYTKE; MCIIOIb30BaTh UX IS

uccieoBaHus GyHKIUH, 3aJaHHOM rpadukom



32

33

34

4.1

4.2

43

4.4

4.5

4.6

4.7

OnepupoBaTh NOHITUAMU: I'paUKU IIOKA3aTEIBbHOMN, JIorapu(PMUIECKOH U
TPUTOHOMETPUYECKUX (QYHKUUH; H300paxkaTb HMX Ha KOOPAMHATHOMN

IIJIOCKOCTH Y UCIIOJIb30BATh JJIs PELICHUSI YPABHEHUI 1 HEPAaBEHCTB

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTH TIpaduKu JIMHEHHBIX
YpaBHEHUN U HCIIOJNB30BAaTh MX JUISl PELICHHUS CHCTEMbl JIMHEWHBIX
YpaBHEHHI

Hcnonw3oBath Trpaduku (YHKIUN A7 HCCIelOBaHUS MPOILECCOB H
3aBUCUMOCTEH U3 IPYTUX Y4eOHBIX JUCHUILINH

Hayana maTemaTtudeckoro aHaausa

OnepupoBaTh MOHSATUSAMU: HeENpepbiBHAs (QyHKLHUSA, IPOU3BOAHA
(YHKIMM; HCIOJIB30BaTh TI'EOMETPUYECKUH U (U3NYECKHI CMBbICH
IIPOU3BOAHON JJIs1 pEeIICHUs 3a1a4

Haxonuth mnpou3BOAHBIE  3JIEMEHTAPHBIX  (QYHKIUH, BBIYUCIATH
IIPOM3BOHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOIO (PYHKIIMH
Hcnonp3oBaTh MPOU3BOAHYIO ISl HccieloBaHUs (QYHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yJbTaThl UCCIEIOBAHUS K
MIOCTPOEHUIO I'parKoB

Hcnonb3oBaTh NPOM3BOIHYIO I HAXOXKJICHUS HAUITYYIIETO PElIeHHs B
MPUKIIATHBIX, B TOM YUCIIE COLIMAIbHO-9KOHOMHUY €CKUX, 3a/1a4ax
OnepupoBaTh MOHSTUSAMHU: MEpPBOOOpa3Hass W MHTErpaj; MOHUMATh
reoMeTpudecKuil U pu3nuecKuii CMbICT HHTETpaia

Haxomute mepBoOOpa3Hble 3JEMEHTapHBIX (YHKIHHA, BBIYUCIATH
uHTerpal no gopmyne Hetorona — JleiiOnuna

Pemats npukiagHble 3a1a4, B TOM YHUCIIE COLMAIBHO-3KOHOMHYECKOIO

1 pU3MUECKOro XapakTepa, CpecTBAMU MaTEMaTUYECKOr0 aHAIN3a



ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC
Kox  IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUSA
1 Yucna v BeIUMCIEHUS
Panmonansupie  9ucna. OOBIKHOBEHHBIE M JICCATHYHBIE JIPOOH, TPOLIEHTHI,
OECKOHEUHblE  MNEepUoAMYecKHe  ApoOu.  ApupMeTHUEeCKHEe  ONepaluu  C
1.1 palnMoHaIbHBIMU YMCIIaMH, IpeoOpa3oBaHUsl YMCIOBBIX BbIpaxxeHuil. [IpuMmenenue
apoOelt M MPOLEHTOB AJIS PElIeHUs MPUKIAJHBIX 33/1a4 M3 Pa3IMYHBIX OTpacien
3HAHUUW U PeaIbHON KHU3HU
JleiictBuTenbHble  4yMcia.  PanyoHallbHBIE WM MppalMOHAIBHBIE  YHCIA.
1.2 ApudmeTnueckue omnepanuu ¢ JEHCTBUTENbHBIMH 4uciaaMH. [lpuOmuxEéHHBIC
BBIYMCIICHNUS, [TPaBUJIa OKPYIJICHHS, IPUKH/IKA U OLIEHKA pe3yJibTaTa BHIYMCIECHUN
Crenenp ¢ uenbiM nokaszateneM. CranaapTHas ¢opMma 3amucH ACHCTBUTEIBHOIO
1.3 yucna. Vcnonp3oBaHue MOAXOANIEeH (HOPMBI 3aMUCH NEWCTBUTENBHBIX YHCEN IS
pellIeHus MPAKTUYECKUX 3a/1a4 U NPEACTaBICHUS JaHHBIX
14 ApudmeTruecknil KOpeHb HaTypajbHOW cTeneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HaTypaJbHOM CTENEeHU
Ls CHHyC, KOCHHYC M TaHI'€HC YHUCJIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI'€HC YMCIIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 ToaecTBa U TOXKIECTBEHHBIE IPE0OPa30BaHUs
55 [TpeobpazoBanue TPUTOHOMETPUYECKUX BBIpaKECHUM. OcHOBHBIE
. TPUTOHOMETpUYECKrEe HOPMYJIbI
53 VYpaBHeHue, KopeHb ypaBHeHusA. HepaBeHCTBO, pelieHune HepaBeHCTBA. Merton
' WHTEPBAJIOB
2.4 Pemenue nenpix u ApoOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPaBEHCTB
2.5 Pewienne nppanimoHanbHbIX YpaBHEHUN U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI
57 IIpuMeHeHnEe ypaBHEHN 1 HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]1a4 U 3a/1a4

U3 Pa3IMYHBIX 00JacTell HAyKU U peaabHON KU3HH



3 @OyHKUIUYU U TpapUKu
31 OyHkIus, crnocoObl 3ananus (yHkuuu. ['paduk ¢yHkuuu. B3aumMHO oOpaTHBIC
. GyHKIIUH
32 OOnacTp ompeneneHuss W MHOXKECTBO 3HaueHUH QyHkumu. Hymm ¢yHKImm.
' [TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE (PYHKIIHH
33 Crenennas (GyHKIHS ¢ HATYpaJIbHBIM U LIEJIBIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk.
' CoiicTBa 1 rpauK KOpHS n-0i CTEIICHH
34 Tpuronomerpuueckas OKpy>KHOCTb, ONPEIACICHHE TPUTOHOMETPHUCCKUX (DyHKIIHIA
. YHCIIOBOTO apryMeHTa
4 Hauana marematnueckoro aHanmsa
i1 ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHHMs MoOcCJenoBaTelbHOCTEH. MOHOTOHHBIE
. M0CJIE0BATEIbHOCTH
Apudmernueckas U TreoMeTpuueckas Iporpeccuu. beckoHeuHo yObIBaromiast
42 reomeTrpudeckas nporpeccus. Cymma OeCKOHEUHO yOBbIBaroOIIeW I'e€OoMeTpPHUYECcKOM
' nporpeccur. Popmysia CIOXHBIX HPOLEHTOB. lMcnosb3oBaHue mnporpeccuut st
pelIeHMs pealibHbIX 3a/1a4 MPUKJIAJHOTO Xapakrepa
5 MHoOxecTBa 1 JIOTUKa
MHoxecTBO, omepaluu Haj MHOXecTBamu. J[[uarpammsl Oilnepa — DBenHa.
5.1 [IpuMeHeHnEe TEOpPEeTUKO-MHOKECTBEHHOIO ammapaTa Jjsl ONHCAaHUS pPeajbHBIX
MIPOIIECCOB U SIBJICHUM, TP PEIICHUH 3aJ1a4 U3 JPYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, TeopemMa, CIE€ACTBHE, J0KA3aTEIbCTBO
11 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
1 Uucna v BEIYMCIEHUSA
1.1 Hatypanbable u nenbie uncina. [IpusHaku J1eIMMOCTH LEJIbIX YUCET
1.2 Crernenb ¢ paliMoHaJIbHBIM MTOKa3aTesneM. CBOMCTBa CTENEHU
1.3 Jlorapu¢dwm uncna. JleciTuuHble U HATypaIbHbIE JIOTapHU(PMBbI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [TpeobpazoBanue BeIpaKEHUN, COEPIKALIIX JOTaAPUPMBI
55 [IpeoOpazoBaHue BeIpaKeHUH, COEPKALIUX CTENEHU C PalliOHATBHBIM

mokKasaTeCjIEM



2.3
24
2.5

2.6

2.7

2.8

3.1

3.2
33
34

35

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
Iloka3zarenbHble ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuyeckue ypaBHEHUS U HEPAaBEHCTBA

CucreMbl JIMHEHWHBIX ypaBHEHUH. PeleHne NpUKIAIHBIX 3a7ad C I[OMOIIbIO

CUCTEMBI JJMHEHHBIX YPaBHEHUI
CucreMsbl 1 COBOKYITHOCTH palliOHAJIbHBIX YPaBHEHUI U HEPABEHCTB

IIpumeHeHue ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX

3a]a4 U 3a]a4 U3 pa3InyHbIX o0sacTell HAyKU U peaJbHON XKU3HU
OyHKIMU U rpaduKu
@Oyukuus. Ilepuonnueckne ¢yHkuuu. [IpoMeXyTKH MOHOTOHHOCTH (YHKLUH.

MaKCI/IMy'MBI U MHUHHUMYMBbI Q)YHKHI/II/I. HauGonplllee 1 HauMeHbIIEE 3HAYEHUE

(YHKIMU HA TPOMEXKYTKE

Tpuronomerpudeckue GyHKIHUU, UX CBONCTBA U IPaPUKU

[Toxa3zaTenbHas u norapupmuueckas GyHKIMU, UX CBONCTBA U IpapUKu
Hcnonb3oBanue rpadukoB GyHKIUH 1151 pelIeHUs] YPaBHEHUM U JIMHEWHBIX CUCTEM

Hcnone3oBanue rpadukoB (QyHKIOMA A8 HCCIEIOBAHUS IPOLECCOB U
3aBUCHMOCTEH, KOTOpble BO3HUKAIOT IPU PELICHUH 3a/]ad U3 JPYIHX YyueOHbIX

MPEMETOB U peaTbHON KU3HU

Hauana maremaTrueckoro ananmsa

HenpepriBHbIe QyHKIMH. MeTO MHTEPBAJIOB JJIsl PELICHUS] HEPABCHCTB
[TpousBoanas pynkuuu. ['eomeTpudeckuii u Gu3nueckuii CMbICI POU3BOTHON

[Tpon3BoaHbIE AIEMEHTAapHBIX (QYHKUMH. DOpMYNbl HaXOXJIEHUS HPOU3BOJHON
CYMMBI, IPOU3BEACHUS U YaCTHOTO (PyHKIIHI

[IpumeHeHue NpOU3BOJHOM K MCCIEAOBAHMIO (YHKIMII Ha MOHOTOHHOCTh U
3KcTpeMyMbl. HaxoxieHne HaubobIero 1 HaMMEeHbIero 3Ha4eHus: pyHKLIUU Ha

OTPE3KEC

[TpumeHeHu e NPOU3BOTHOMN JIJISl HAXOXKACHUS HAUTYUIIero PeIeH s B TPUKJIIaHbBIX
3ajjavax, JUIsl ONpeNesieHUus CKOPOCTH IIpolecca, 3aJaHHOro (opMyJold WM
rpadgurom

ITepBooOpa3znas. Tabnuia nepBoodpa3HbIX

WuTerpai, ero reomerpudeckuil 1 pusnueckuii cMbici. Borancnenue uaTerpana mno

dopmyne Hrrotona — JleliOnuna



ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUA K

PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA30OBAHMUS

Kon
NpoBEPsIEMOro
TpeOoBaHMs

IIpoBepsieMble TPeOOBAHUSA K NPEAMETHBIM Pe3y1bTaTaM 0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbHOI MPOrPaMMBbI CPeIHero o01ero
oOpa3oBaHus

Bnanenune merogamu J0Ka3aTelIbCTB, ajirOpUTMaMH PpELIEHUs 3alad;
yMeHHe (GOpMYIHpPOBAaTH U ONEPUPOBATH MOHSITHUSIMH: OIpelelieHue,
aKCMOMa, TeopeMa, CIEICTBHE, CBOMCTBO, IPU3HAK, 10Ka3aTelbCTBO,
PaBHOCUJIbHBIE (DOPMYIIUPOBKY; IPUMEHATH UX; YMEHUE (HOpMYIUPOBATh
00paTHOE U IPOTHUBOMNOJIOXKHOE YTBEPXKACHUE, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ] MaTeMaTUYECKOW WHIYKIIUH;
IIPOBOANUTH JIOKa3aTEIbHBIE pPACCY)KIEHUS [pU PpEUIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0 IPAaBUIBHOCTb  PACCYKICHHMH; yMEHHue
OIEPUPOBATh MOHATUSAMH: MHOXXECTBO, IOAMHOXKECTBO, ONEpaLUU HaJ
MHOXECTBAMH; YMEHHME HCIIOJb30BATh TEOPETHUKO-MHOXKECTBEHHBIH
anmapar JUIsl O CaHus peallbHbIX MPOLECCOB U SBJICHUN U MPH PEIICHUN
3aja4, B TOM 4YHCJIE€ M3 JPYruX Yy4yeOHBIX MPEIMETOB; YMEHHUE
OIepupoBaTh MOHATHAMU: Trpad, CBA3HBIN rpad, 1epeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHME 3aJlaBaTh M ONHCHIBATh Tpadbl pazTMYHBIMU

crnoco0aMu; UCIOJIb30BaTh rpadbl IPH PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMHU: HATYpPaIbHOE YHUCIIO, LEI0€ YHUCIIO,
CTEIIEHb C LIEJIBIM I10Ka3aTeleM, KOPEHb HATypaJIbHOM CTEIIEHHU, CTEIEHb
C palMOHAJIBHBIM  IIOKa3aTelIeM, CTENEeHb C  JACHCTBUTEIbHBIM
mokasateneM, Jjorapudm 4YHClIa, CHHYC, KOCHHYC M TaHIEHC
IIPOU3BOJIBHOIO 4YHUCJIA, OCTATOK II0 MOXYJI, PalUOHAIBbHOE YHUCIIO,
HppALMOHAJIBHOE  YHCJIO,  MHOXECTBA  HATypajbHBIX,  LEJBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX 4YHCEI, YMEHHE HCIOJIb30BaTh
MpPU3HAKU JIETMMOCTH, HAUMEHBIIUN OOLIMI NeauTeNnh M HauMEHbIlee
of11ee KpaTHOE, aNropuT™ EBKiIMIA NP pPelIeHUH 3a7a4; 3HAKOMCTBO C
pa3sIMYHBIMA  IIO3MIMOHHBIMHU  CHUCTEMaMM  CYUCJICHHUS; yMEHHUE
BBINOJIHATH BBIYMCIICHUE 3HAYCHUN M MpeoOpa3oBaHMs BBIPAXKEHUH CO
CTENEeHs MU M Jorapudmamu, mpeodpazoBaHHs JIPOOHO-PALMOHATBHBIX

BBIpa)KeHHfI; YMCHHUC OIICPpUPOBATH IMOHATHUAMU: TTOCJICAOBATCIIbHOCTD,



apudmeTnaeckas Mporpeccus, reoMeTrpuyeckas nporpeccus,
OeCKOHEUHO yOBIBaroIIas reOMEeTpUIecKast POrpecCusi; yMEHHE 3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE€ C TTOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;
YMEHHUE ONEPUPOBATh MOHATUSIMHU: KOMIIJIEKCHOE YHMCJIO0, CONMPsHKEHHbBIE
KOMILJIEKCHBIC YHCIa, MOJYJIb U apI'yMEHT KOMIUICKCHOT'O YK CIia, popma
3alMCH KOMITJIEKCHBIX YUCel (T€OMETpUUECcKasi, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb TPOU3BOAUTH apuPMeTHUECKHe ICUCTBHUS C
KOMIUIEKCHBIMM ~ YUCJIAMH; TPUBOAUTH TPUMEPHl  HCHOJIb30BAHUSA
KOMILUIEKCHBIX YHUCEJI; ONEpUpOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3x3,

OonpeACINTECIIb MaTPUIIDL, FCOMeTpI/I‘IG':CKI/Iﬁ CMBICJT OIPCACIIUTEIIA

YMeHue onepupoBaTh NOHATHUSAMU: PAllMOHAJIBHBIE, UPpPALlMOHAJIBHBIE,
MOKa3aTellbHbIe, CTENEHHbIE, Jorapu@MUIecKue, TPUTOHOMETPUUECKHE
YpPaBHEHHS M HEPAaBEHCTBA, HMX CHCTEMbl; YMEHHUE ONEpUPOBATH
MOHATHSAMU: TOXKIECTBO, TOXKAECTBEHHOE MpPeoOpa3oBaHuE, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUW W HEPABEHCTB, PaBHOCHJIbHOCTH
YpPaBHEHHUI, HEPaBEHCTB W CHUCTEM; YMEHUE pellaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbI C MOMOIIBIO PA3IMYHBIX MPUEMOB; pEIIAThH
YPaBHEHHMS, HEPABEHCTBA M CHCTEMBl C IapamMeTpoM; IPUMEHATh
YpPaBHEHHMS, HEPABEHCTBA, UX CHUCTEMBI JJIsI PEIICHUS MaTeMaTHYeCKUX

3a]1a4 U 3a]1a4 U3 Pa3InyHbIX oOsacTeil HAayKu U peaJbHOU KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (QYHKIUS, 4YETHOCTh (DYyHKIUH,
MepUOANYHOCTh (YHKIIMHM, OTPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (GYHKIHUU, HauOoblllee 1 HauMEHbIllee 3HaUCHU S
(GYHKIUYM Ha TPOMEXYTKE, HellpepbIBHAs GYHKIINSA, aCUMITOTHI I'paduka
(GyHKUMH, TIepBasi U BTOpasi IpoU3BOAHAsA QYHKIMH, T€OMETPUUECKUN U
(¢u3NYeCKUil CMBICI MPOU3BOAHON, INEpBOOOpa3Hasi, OMNPEIEIEHHBIH
UHTETpaJl; YMEHUE HaXOJUTb aCUMITOTHI rpaduka (QyHKIUU; YMEHUE
BBIUUCIISITH IPOU3BOJHBIE CYMMBbI, IIPOU3BEIEHHs, YAcCTHOTO U
KOMITO3UIIMKM (DYHKLMH, HAXOAUTh YpaBHEHHE KacaTebHOW K rpaduky
(GYyHKIIMM; yMEHUE HaXOAUTh NPOU3BOJAHBIE JIEMEHTAPHBIX (YHKIHIA;
YMEHHE HCIHOJb30BaTh MPOU3BOAHYIO [UIsl HCCIENOBaHUS (QYHKLHMH,
HAXOAUTh HaumOOIbIIMEe M HaWMEHbILIME 3HAuY€HUS (PYHKIMHA; CTPOUTH
rpauKy MHOTOUYJICHOB C MCIOJIb30BAHMEM amnmnapaTta MaTeMaTHYecKOro
aHaJIN3a; TPUMEHSATh IPOU3BOAHYIO I HAXOXKIECHUS HAWITy4dlIETO
pellieHUs] B IPUKJIAJHBIX, B TOM YHCJIE COLHAJIbHO-DKOHOMUYECKUX H

bu3NYeCcKUX 3a/1a4ax; HAXOAUTh IJIOMAAH U 00BEMBI (GUTYP C TOMOIIBIO



HUHTCIrpaja;, IpuBOAUTH NPHUMECPhI MATEMAaTUYCCKOI0 MOJACIHMPOBAHUA C

MOMOIIBIO U (ppepeHnanbHbIX ypaBHEHUI

YMeHue omnepupoBaTh MOHATHAMH: Trpapuk GYHKIUH, oOpaTHas
GbyHKUMS, KOMIO3UIMUSA (QYHKUMM, JUHEHHas (QYHKUMS, KBaJpaTUYHas
byHKIMS, panoHalIbHas byHKIMS, CTETEeHHas byHKIHA,
TPUTOHOMETpUYECKHe (YHKIHH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIIMM, TOKa3aTenbHass W Jjorapudmuyeckas (QyHKIMH; yMeHUE
CTPOUTHh TpaUKH H3y4EeHHBIX (YHKIUH, BBITOIHATH MPEOOPa3OBaAHUS
rpaduKoB (QYHKIHA, HCTIOJIB30BaTh I'PAUKH JIJIsl U3YUEHUs IIPOLECCOB U
3aBUCHUMOCTEH, IIPU pEIIeHUH 3a]ad U3 JAPYrMX y4eOHBIX MPEAMETOB U
3aJjad U3 peasibHOM *KU3HM; BBIpaXaTh (OPMYJIAMHU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; U CIOJIb30BaTh CBOMCTBA U I'padMKU QYHKIMH 171 peleHus
YpaBHEHUH, HEPAaBEHCTB M 33Jad C IapaMeTpaMu; H300pakaTb Ha
KOOpPJAMHATHOM INIOCKOCTH MHOKECTBA PELICHUI YPaBHEHUI, HEPABEHCTB

U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 3aJauyM Pa3HbIX TUIOB (B TOM 4uCie Ha
IIPOLIEHTHI, TOJIM U YacTH, Ha ABM)KEHUE, padoTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3a/1a4i U3 00J1acTH yNpaBiIeHUs JINYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTABISITh BBIPAKEHHsI, YPAaBHEHUS, HEPaBEHCTBA U HX
CUCTEMBI II0 YCJIOBHMIO 3aJa4yH, HUCCIEAOBATH IOJIYyYEHHOE pElIeHUE U
OLIEHMBATh MpPaBIONOA00HOCTh pE3yJIbTaTOB; YMEHHE MOJEIMPOBATh
peanbHbIE CUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTABJIATH BBIPAXKEHUS,
YpaBHEHMS, HEpPAaBEHCTBA W MX CHCTEMbl IO YCJIOBHIO 3aJayH,
UCCIIENOBAaTh IIOCTPOEHHBIE MOJIEIM C HCIONb30BAaHUEM alapara

anreOpsl, THTEPIPETUPOBATD MOJIYUEHHBIH PE3yIbTaT

YMeHHE OnepupoBaTh MOHATUAMU: CpeiHee apuMeTHIecKoe, MearaHa,
HauOOoJbIlIee U HANMEHBIICE 3HAUCHUSI, pa3MaXx, JIUCIEPCHs, CTAHAPTHOE
OTKJIOHEHU € YMCIIOBOTO Habopa; YMEHUE U3BJICKaTh, HHTCPIPETUPOBATH
nH(OPMAITUIO, TPEICTABICHHYIO B TA0JIMIAX, HA JHarpaMMax, rpadukax,
OTPaKAOIIYIO CBOWCTBA PEaIbHBIX IIPOIECCOB U SBJICHUI; IPEACTABIATD
WHpOpMaIMI0O C TIOMOINBI TaONMII M JUarpamMMm; HCCIeA0BaTh
CTaTHCTHYCCKHE JaHHBIC, B TOM YHCJIC C MPUMCHEHHEM I'papHUCCKUX
METOJIOB W  JJEKTPOHHBIX CPENCTB;, TpadUyecKu HcCIenoBaTh
COBMECTHBIC HAOJIIOJCHUS C TIOMOINBIO JHUAarpaMM pPacCEUBaHHS U

JIMHEWHOU pErpeccuu
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YMeHue onepupoBaTh MOHATHAMM: CIIyYailHBIA OINBIT M CIydallHOE
COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS, YMEHHE BBIYHCISATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TpaUuecKUX METOAOB; NPHMEHSTH
GbopMyINbl CIOXKEHHUS U YMHOXKEHUS BEpOATHOCTEH, GopMyny MOJHOM
BeposiTHOCTH, (hopmyny bepHyu, koMOuHaTOpHBIE GaKThI U (HOPMYIIBL;
OLICHMBATh BEPOSTHOCTH PEAJIbHBIX COOBITHH;, yMEHHE ONEepUpOBaTh
MOHATHSAMU: CiIydyaiiHas BEJNMYWHA, pACHpPEACIICHHE BEPOSTHOCTEH,
MaTeMaTHYECKOe OXHIAHHE, TUCIEPCHUs] W CTAHJAPTHOE OTKJIOHEHHE
CIy4ailHOW BEIWYMHBI, (YHKIMH paclpelnesieHusi W IUIOTHOCTH
PaBHOMEPHOIO, MOKa3aTeIbHOIO W HOPMAJIBLHOTO pacClpeielieHui;
YMEHHE UCIOJb30BATh CBOIMCTBA M3YYEHHBIX paclpeneleHud s
peleHns 3a/1av; 3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJNBIIMX YHCEN,
METOZbl BBIOOPOYHBIX MCCIICAOBAHHI, YMEHUE MPUBOAUTH IMPUMEPbI
MPOSIBJICHHUS 3aKOHA OOJBLIMX YHUCEN B MPUPOAHBIX U OOIIECTBEHHBIX
SBIICHUSIX; YMEHUE ONEPUPOBATh MOHATUSIMU: COUETaHHE, TEPECTAHOBKA,
YHCIO COYETaHWH, YHCIO IepECTaHOBOK; OMHOM HploTOHA; ymeHme
PUMEHATH KOMOMHATOPHBIC (PAKTHI U PACCYKICHHS ISl peIICHHs 3a]1a4;
OIICHMBATh  BEPOSITHOCTH  pEaTbHBIX  COOBITHIA, COCTaBIISITh

BEPOSATHOCTHYIO MOJIENIb U HUHTEPIIPETUPOBATH MOJyUEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSAMM: TOYKA, MpsAMas, ILJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYUHA Yyria, IUIOCKHH Yroll,
JIBYTPaHHBIM yroj, TPEXTPaHHBIM yroj, CKPELIMBAIOIIUECS IPSIMBIE,
MapaJyIeIbHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yroJl
MEXAY NPSIMBIMH, YOl MEXKIY IHPsIMOM U IJIOCKOCTBIO, YrOJl MEXKIY
IIJIOCKOCTAMH, PACCTOSIHME OT TOYKH 1O INIOCKOCTH, PACCTOSHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMH; YMEHHUE UCIIOJIb30BATh IIPH
pelLIeHNUHN 3a/a4 U3y4deHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPUU; YMEHHE
OLIEHMBAThb pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTeMaTUYECKUE MOJEIM C IOMOLIBI0 I€OMETPUYECKUX IMOHATHH U

BCJIIMYMUH, p€lIaTh CBA3aHHBIC C HUMU MMPAKTHYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: ILIOIAAL GUIYpBl, 00BEM (QUTYpHI,
MHOTOTPaHHUK, MPaBUJIbHBI MHOTOIpaHHUK, CEYEHHE MHOTOrpaHHHKA,
KyO, Mapaijenenunen, NnpusMa, nupamuja, ¢Urypa U MOBEPXHOCTh
BpallleHNs, [UIMHIP, KOHYC, map, cdepa, miomans chepsl, MiIomanb
MOBEPXHOCTH MHPAMU/IbI, NMPU3MBI, KOHYyca, IMUIMHApPa, 00bEM Kyoa,

MPSIMOYT'OJIBHOTO TapaJlIeNeNuIe a, MTUPaMUAbL, NPU3MBbL, LUIMHIApPA,
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KOHyCa, 11apa, pa3sBEPTKAa IMOBEPXHOCTH, CEYEHUs KOHYCAa M LMJIMHJpA,
NapajuiebHble OCH WJIM OCHOBAaHHUIO, CEYEHHE IIapa, INIOCKOCTb,
Kacaromasicss chepbl, UUIMHApPA, KOHYCa; YMEHHME CTPOUTh CEUEHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPaHHUKH, (PUTYpPBI U TTOBEPXHOCTHU
BpAIIEHUSs], UX CEYCHHUsI, B TOM UHCIIE C TOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE MTPUMEHSATh CBOWCTBA T€OMETPHUECKUX (PUTYp, CAMOCTOSITENHHO
(hopMyIHpPOBaTh OMpEASICHUS N3ydaeMbIX (DUTYp, BBIIBUTaTh THIIOTE3BI
O CBOICTBaxX M MpHU3HAKaX reOMETpHUEcKUX (GUTyp, 00OCHOBBIBATH WIIH
ONpOBEprath MX; YMEHHE MPOBOAUTH KiIaccupuKauuoo QUryp mo
pa3IMYHBIM TMpPHU3HAKAM, BBINOJIHATH HEOOXOAMMBIE JIOMOJTHUTENbHbIE

MIOCTPOEHUS

YMeHue onepupoBaTh IMOHITHSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napajiebHbId TEPEHOC, CHMMETPHUS Ha TJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue mOA00MsA, MOAOOHBIE (GUTYPBI, yMEHHUE
pacmo3HaBaTh paBHbIE U MOAO0HBIE (PUTYpHI, B TOM YHCIIE€ B MPUPOJIE,
HCKYCCTBE, apXUTEKTypPE; HMCIO0JIb30BaTh I'€OMETPUYECKUE OTHOIICHHMS
IpY PEIICHUHM 3aJ1ay; HaXOJAHTh I'€OMETPUYECKHUE BEJIUYHHBI (JIJIMHA,
yroi, Iuiomianb, OOBEM) MpU peleHWH 3afad U3 JPYruX Y4eOHBIX
MPEIMETOB M U3 PEATbHOM KU3HU;, YMEHUE BBIUUCISTH T€OMETPHUECKH €
BEIMYHMHBI (IJIMHA, yTOJ, IJIOMIAIb, O00BEM, TJIOMAAh MOBEPXHOCTH),
UCIIONIb3Ysl M3Y4YeHHBbIE (POPMYJIBI M METONIBI, B TOM YHCJE: TUIONIA/Ib
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIUJIMH]IPA, IJI0aab chephl;
00BEM Ky0a, MPSMOYTOJBHOTO Mapauleienunena, MUpaMuabl, TPU3MBI,
UWJIMHApA, KOHYycCa, IIapa; yMEHHE HaXOAUTh OTHOIIEHHWE OO0BEMOB

MoI00HBIX pUryp

YMeHue onepupoBaTh MOHATUSAMU : IPAMOYTOJIbHASL CHCTEMA KOOPIMHAT,
BEKTOp, KOOpAMHATBHI TOYKH, KOOPAMHATBHI BEKTOpAa, CyMMa BEKTOPOB,
MpPOM3BEICHHE BEKTOpa Ha YHUCIO, Pa3joKeHHe BEKTopa Mo 0Oaswucy,
CKaJsIpHOE€ IIPOU3BEJAEHUE, BEKTOPHOE IIPOU3BEACHHUE, YIroid MEXAy
BEKTOpaMU; YMEHUE UCIOJIb30BaTh BEKTOPHBIM U KOOPIAUHATHBINA METO]
JUIs  pellleHHs] TEeOMETPUYECKUX 3ajJad M 3aJad JpYrux ydeOHbIX
MIPEIMETOB

VYMeHue BbIOMpaTh MOAXOASIIMNA METOJ JUJIsl pelIeHHs 3a/layu;
IIOHUMaHUE 3HAYMMOCTM MAaTEMaTUKH B HW3YyYEHHHM MPUPOIHBIX U
OOIIIECTBEHHBIX TMPOIECCOB M  SABJIEHUH; YyMEHHE paclo3HaBaTh

MNpOSABJICHUEC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHHUC NPHUBOAUTH



IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITHM POCCUMCKOM W  MHPOBOH

MaTeMaTU4YECKON HayKu



INEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbIX HA EID

IHO MATEMATHUKE
Kox  IIpoBepsieMblii 3J1EMEHT COJePKAHMS
1 Yucna v BEIYUCICHUS
1.1 Hatypanbsnble u nensle uncia. [Ipu3sHaku 1eTMMOCTH 1EbIX YHCel
- Panmonanbuble unciaa. OOBIKHOBEHHBIE W JAECSITUYHBIE JApPOOU, TPOICHTHI,
. OeCcKOHEUHbIE TepHOIUIYECKIE TPOOH
13 ApudmeTnueckuil KOpeHb HaTypaibHOM cTerneHu. JlelicTBus ¢ apudmMernyeckumu
' KOPHSIMU HaTypaJIbHOM CTENEHU
L4 Crernenb c 1enbiM nokasaresieM. CTeneHb ¢ paloHaIbHBIM moka3zareneM. CBOHCTBa
. CTEIlEHU
s CuHyc, KOCMHYC M TAaHITE€HC 4YHUCJIOBOTO aprymeHra. ApKCHUHYC, apKKOCHHYC,
. apKTAaHT'€HC YU CIIOBOT0 apryMeHTa
1.6 Jlorapudwm uncna. JleciTHUHbIE U HATYpPATbHBIE TOTapH(PMBI
JleficTBUTENbHBIC YHCIa. ApUPMETHUYECKHE ONepallud ¢ JACHCTBUTEIbHBIMU
1.7 gyucnamu. [IpuOmkéHHble BRIYMCICHUS, IPAaBUIa OKPYTJICHUS, TPUKKIKA M OLIEHKa
pe3yJibTaTa BEIYUCICHUN
1.8 [TpeoGpa3oBaHue BbIpaKEHUI
1.9 KommiekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Ienbie u ApoOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 TpuroHomerpuyeckue ypaBHeHuUs
24 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEHUS
2.5 Lensie u ApoOHO-palIOHATBHBIEC HEPABEH CTBA
2.6 UpparmonansHbie HepaBEeHCTBA
2.7 [TokazarenbHbIe U TOrapuPMUIECKIE HEPABEHCTBA
2.8 Tpuronomerpruyeckre HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUH 1 HEPABEHCTB
2.10  VYpaBHeHMS, HEPAaBEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11

Matpuia cucreMsbl JMHEHHBIX ypaBHEHUN. OnpenenuTesb MaTpULbl



3.1

32

33

34
35

3.6

3.7
3.8

4.1

4.2

43

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

@OyHKUIUYU U TpapUKu
OyHkIms, crnocodbl 3amanus (yHknuu. ['paduk ¢yHkuuu. B3aumuo oOpaTHBIE
¢bynkuu. Yérapie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUH

OOnacTp ompeneneHduss W MHOXKECTBO 3HadeHui ¢GyHKimu. Hymm dyskumu.
[TpoMeXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (YHKIIHH.
MaxkcumyMbl U MUHUMYMBI (yHKIuM. HauOonbliee w HawMeHbIIee 3HAYCHHE

(GYHKIMM HA TPOMEXKYTKE

CrenenHast GyHKIMS C HATYypaJIbHBIM H IIEJTBIM ITOoKa3aTeneM. E€ cBoiicTBa 1 rpaduk.

CaoiicTBa U rpauK KOpHS n-0i CTEleH!
Tpuronomerpudeckue QyHKLUNHU, UX CBOICTBA U Irpauku
IToka3arenbHas u Jorapupmuyeckas GyHKIUH, UX CBOMCTBA U IpauKu

Touku paspeiBa. AcumnToThl rpadukoB ¢yHkumid. CpolictBa  (QYHKIHH,

HEIPEPBIBHBIX HAa OTPE3KE
ITocnemoBaTenbHOCTH, CIIOCOOBI 3a4aHU MOCJIEN0BATEILHOCTEN
Apudmernueckas u reomerprueckas mporpeccuu. Dopmysia CI0KHBIX TPOIICHTOB
Hauana maremaTtnueckoro aHanmsa

[TpousBoanas ¢pynkuuu. [IpousBogHbIe 2IeMEHTapHBIX (QYHKIINH

[IpumeHeHne mTPOM3BOJHOW K MCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHne HanOOMbLIIEro 1 HaMMEHBIIET0 3HAaYeHHUs (YHKIUU Ha

OTpe3Ke

[TepBoobpa3znas. Muterpan
MHoecTBa U JIOTHKa

MHoxecTBo, onepaluu HaJ MHOKecTBaMu. Jluarpammsl Ditnepa — Benna
Jloruka

BeposTHOCTh U cTaTHCTHKA
OnucarenbHas CTATUCTHKA
BepositHOCTh

Komb6unaropuka

I'eomerpus

@urypsl Ha IIIOCKOCTH

IIpsimBI€ ¥ IIIOCKOCTH B IIPOCTPAHCTBE
MHororpanHuKu

Tenan IMOBCPXHOCTH BpallICHUA



7.5 KoopauHatel 1 BEKTOpbI



YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIAA YYHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOrO aHalIn3a, TEOMETPHSI.
AnreOpa u Hauana maTemaTudeckoro anammsa. 10-11 kmace. Amumos 1L A.,
Komnsirun FO.M., TkaueBa M.B. u ap. AkuronepHoe o01iiectBo «M3narenbcTBo

«IIpocBenieHue»

METOIUYECKHUE MATEPHAJIBI JIVIAA YYUTEJIA
AnreOpa 1 Hauajna MaTEMaTUYECKOro aHanu3a. J{u1akTuueckue MmaTepransl K
yueOHuky 1. A. AnumoBa u npyrux. 10 knmacc. ba3oBblil ¥ yriyOJeHHbIA ypPOBHHU.

YuebHoe nmocobue

AnreOpa 1 Hauajga MaTeMaTUYEeCKOro aHanmsa. Junakrudaeckue marepuansl. 11

kJiacc. ba3oBeblit 1 yrimy0i. ypoBeHb (K y4.AIMMOBa)

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru

https://resh.edu.ru/

http://www.fipi.ru/

https://www.yaklass.ru/

https://nsportal.ru/



http://fcior.edu.ru
https://math-ege.sdamgia.ru/

u JIp.
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