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IMOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
0o0pa30BaHus, [IEJIOCTHOCTh OOMIEKYIHTYPHOTO, TMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
Han0oJIee 3HAYMMBIX B ITPOrPaMMe CTaPIICH MIKOJIBI, ITOCKOILKY, C OJTHOH CTOPOHBI,
OH 00€CTeunBaeT WHCTPYMEHTAIBHYIO 0a3zy AJisi M3y4eHHs BCEX ECTECTBEHHO-
HAyYHBIX KYPCOB, a C JIPyrOdl CTOPOHBI, POPMUPYET JIOTHYECKOE U aOCTPAKTHOE
MBIIIJICHUE YYaIlUXCS HAa ypOBHE, HEOOXOIUMOM [III OCBOCHHUS KYpCOB
UH(GOPMATUKH, 00I1IECTBO3HAHMS, UICTOPUH, CIIOBECHOCTH. B paMkax gaHHOro Kypca
ydaliuecs OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH, KOTOpas
bopMynHpyeT CBOM TOCTHXEHHS B MaTEMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUsI 3aKOHAaMH (U3UKH, XUMHH, OWOJOTUH, TOHUMAaHUSA
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMU MAaTE€MaTUYECKUMHU KOHCTPYKIMSIMU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJe YydJaliuecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIEeH peaJbHBIX CUTYallMid W WHTEPHpPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TIpUpOJAE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy9YHOTO MHPOBO33PCHHS, TaK W depe3 Chenuduky ydeOHOW AesTeIHLHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHOBe MeToMKM 00ydeHus anredpe u HauajaM MaTeMaTHYeCKOro aHaIu3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEHHUS.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOT0 aHAIN3a» BKIIIOYAET
CIEAYIOLIHAE COACPKATEIbHO-METOAUYECKAE JIMHUU: «YHCiIa U BBIUUCICHUAY,
«DyHKIMM U TpapuKn», «Y paBHEHUS U HEpaBEeHCTBa», «Hayana Maremaruyeckoro
aHainsa», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COEPKATEIBHO-METOANYECKUE
JUHUM W3Yy4yaloTCid Ha MPOTSHDKEHMHM JABYX JIeT OOy4YeHHsi B CTapllel IKoJe,
€CTECTBEHHO JIOMNOJIHSSA APYT IPYyra U MOCTENEHHO HACHIIIAsCh HOBBIMU TEMAMH U
paznenamu. J[aHHBIA Kypc SIBJISIETCS MHTETPATHUBHBIM, MOCKOJBKY OOBEIMHSET B
cebe colepKaHHE  HECKOJIbKMX MAaTEeMaTUYeCKUX JHUCLUMIUIMH:  airedpa,
TPUTOHOMETPHS, MATEMaTUUYECKUI aHaU3, TEOPUS MHOXKeECTB U Jip. [Io Mepe Toro
KaK yyaniuecsi OBJaJieBaloT BcE€ Oojee NMPOKUM MaTEMaTHYECKUM arrapaToMm, y
HUX TIOCNIEJ0BAaTeIbHO (OPMUPYETCS M COBEPIIECHCTBYETCS YMEHUE CTPOUTH
MaTEMAaTHYECKYIO0 MOJIETb PEATBHOM CUTYAlLIMH, IPUMEHATH 3HAHUS, IO yYCHHBIE B
Kypce «Anrebpa W Hauyajga MaTeMaTUYECKOro aHaiu3a», JUIsl pElIeHHs
CaMOCTOSAITESILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKOW 3ajJayd, a 3aTeM
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YIbTaT.

CopeprxarenbHO-MeTOANYECKas JIMHUAA «UHMCiIa ¥ BBIYMCIICHMS» 3aBEpLIACT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€UCTBUTENBHBIX YHUCEI, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIKoje. B crapmieil mkosne ocoboe BHUMaHUE yJIelsieTcs
(OpMUPOBAHUIO TPOYHBIX BBIUMCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3IUYHBIX (OPM 3alUCH JACHCTBUTEIBHOI'O YHUCIIA, YMEHHUE
pallMOHATIBHO BBINOJHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOIb30BaHUA MATEMAaTUHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
pPa3IMYHBIMUA METOJAMHU PEUIEHUs LENbIX, PAalMOHAIBHBIX, HPPalUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxXOX/IeHWE HauOOJBIINX ¥ HAUMEHBIIUX 3HAaYeHWH QyHkuuu. [laHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX CTerneHu U Jorapudmsel. brnarogaps u3ydeHuro aiaredpandeckoro
MaTtepHaia IpOUCXOJUT JajbHEMIIee pa3BUTHE AITOPUTMHUYECKOTO U A0CTPAKTHOTO
MBIIIUICHUST ydaluxcsi, (OPMUPYIOTCS HABBIKM JCAYKTUBHBIX PacCyXKICHUH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEPaBEHCTB. Asire0pa npeaiaraer 3 PpeKTuBHbIE
MHCTPYMEHTBI [JIsl pEUIeHUs] MPAKTHUYECKUX M €CTeCTBEHHO-HAay4HbIX 3a/ad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcsl ¢ IPYruMu JIUHUSAMU Kypca, MOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCJIEIOBATENIbHOCTh U3YUEeHHs MaTepuaia. M3yuenue cTeneHHon, moKa3aTeabHOM,
JorapuMUYECKON U TPUTOHOMETPUYECKUX (YHKLHNA, UX CBOWCTB U TpadUKOB,
UCIOJIb30BaHue (YHKUMMA AJ pelieHus 3a1ad U3 APYrux y4eOHBIX MPEeAMETOB U
peanbHON >KM3HU TECHO CBSI3aHO KaK C MaTEeMaTHYECKUM aHaJIM30M, Tak M C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSIETCS
(bopMHUPOBaHUIO YMEHHS BhIpakaTh POPMyIaMH 3aBUCUMOCTH MEX]TY Pa3TuYHBIMU
BEJIMYMHAMM, HCCJIEN0BAaTh TOJy4YeHHbIe (QYHKIUU, CTPOUTh UX Tpaduxu.
Matepuai 3Toi coJiepKaTebHOM JTMHUN HAIEJICH HA Pa3BUTUE YMEHHUN U HABBIKOB,
MO3BOJISTIONINX BBIPAXKATh 3aBUCMMOCTH MEXKy BETUUMHAMU B pa3nyHoOi (opme:
aHaJUTUYECKOU, Tpaduuecko u ciaoBecHoW. Ero wu3ydeHume crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIINIJICHUS, CIOCOOHOCTH K OOOOIICHUIO U
KOHKPETHU3allMH, UCII0JIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr Kak MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYIHBIX 00YYarONIUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEOBATh U
CTPOUTH Tpapuku GYHKIIUH, ONIPEACIISITS UX HAMOOJBIITNE U HAUMEHBIIINE 3HAUYCHMUS,
BBIUUCTISATh TUTOMIaAn (GUTYp U OOBEMBI TEJ, HAXOJUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas coaep:kaTenbHasi JUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH
MIOCTPOCHHUSI MaTEMaTHYECKUX MOJIEJIEd pealbHbIX CUTyalud, HaXOXKICHUS
HaWJIy4IlIeT0 PEUIEHUs B MPUKIAJAHBIX, B TOM YHUCIE COUUATBHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYeCKOro aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (HOPMAIBHO-TOTHYECKOTO W KPEATUBHOTO MBIILICHHUS,
dbopMHUpOBaHUIO YMEHUH pPACIIO3HABATH MPOSBICHUS 3aKOHOB MaTEMaTHUKH B HayKe,
TEXHUKEe M HCcKyccTBe. OOyuaromuecsi y3HAIOT O BBIJAIOLIUXCA pe3yiIbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTUSA MaTEMATUKU KaK HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MpeiararoT
HanOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEAUHSIIONINI BCE pa3fesbl MaTEMaTUKU U €€
MPUJIOKEHHUI, OHU CBSI3bIBAIOT pa3Hble MAaTEMATHYECKUE AUCIUIUIMHBI B €IMHOE



nenoe. IloaroMy BakHO AaTh BO3MOYKHOCTH IIKOJBHHUKY MOHMMAaTb TEOPETHKO-
MHOXECTBEHHBIM S3bIK COBPEMEHHOM MATEMATHKM M MCHOJIB30BAaTh €r0 IS
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anrebpa ¥ Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBI ~MAaTEMaTHYECKOIO  MOJCIHMPOBAHMS, KOTOPBIE  IPU3BAHBI
c(hopMHpPOBaTh HaBBIKK IOCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
ATUX MOJENIel C MOMOIIbIO anmapara ajredpbl ¥ MaTeMaTHUYeCKOro aHaiu3a |
MHTEPIPETALNH [TOTYUYEHHBIX PE3YJIbTATOB. Takue 3a1aHus BIUIETEHBI B KayKIbII U3
pa3ziesioB IpOrpaMMBl, MOCKOJIBKY BECh MATEPHUAII Kypca IUPOKO UCTIOIb3YETCS IS
peuieHns NpUKIaAHbBIX 3aaad. llpy pemeHnHn peanbHBIX NPAKTHUYECKUX 3a/1ad
y4yaluiuecs pa3BUBAlOT HAOJIOAATENbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOJIb30BaTh AHAJIOTUIO, 0000IIAaTh U KOHKPETH3UPOBAThH
npobsnemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMSI MPUKIAJIHBIX
3a/lay OpraHM3yeTcs B MpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Anredpa W Havaia
MaTE€MAaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM 1uTaHe Ha U3ydeHHe Kypca aareOpbl 1 Hayall MaTEMaTUUeCKOro aHallu3a
Ha 0a30BOM YpPOBHE OTBOAUTCS 2 yaca B Hexenmto B 10 kiracce u 3 yaca B HEJEIO B
11 kimacce, Bcero 3a aBa rojaa ooydenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PELICHUs MPUKIaJAHBIX 33a/lay U3 Pa3IudHbIX OTpaciiel
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ nenbiM  nokasarenem. CranpaptHas  Qopma  3amucH
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATypaJIbHOM CTETIEHHU.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHcTsa. Merton
UHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3a/1a4 U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTEN HAYKU U PEaTbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpoMexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITUH.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIN3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. PopMysia CHOKHBIX MPOLEHTOB. VCronbp3oBaHKWE MPOTPEeCcCUd s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOkecTBO, omnepainuu HajJ MHOXecTBamu. Jluarpammbl Jilsiepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOIIECCOB U SIBJICHUM, PU PEIICHUH 33124 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeneM. CBOMCTBA CTENEHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpruMmeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX
3a/1a4 M 3a7a4 U3 Pa3InuHbIX 00JIacTel HAYKU U PEeaTbHOM JKU3HHU.

DOyHKUNH U TPaPUKH

Oynkrus. [lepuonnueckne pynkimun. [IpoMexyTKu MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl U MUHUMYMBI (yHKmuu. HaunGonbliee ¥ HavMeHbIlee 3HAYCHUE
(GYHKITUU HA TIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKy.

[lokazarenbHas u norapudmudeckas QyHKIMUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN IS KCCIETOBAHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4YIIEro pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo gopmyne Herotona—Jleii6uuia.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HA POCCHMCKOro oOIiecTBa, MPeJACTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COLMAJIBbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUMCKOW MAaTEMAaTHYECKOM IIKOJIbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHKEHUH B APYTHX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOWYUBOTO OYTYILIETO.

DcTeTUYeCKOEe BOCIIUTAHUE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEN, 00BHEKTOB, 3aJ1a4, PEIICHUH, pacCyKACHUI; BOCIPUUMUYUBOCTHIO
K MaTeMaTUYECKUM ACIIEKTaM pa3InyHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (30pOBOE€ MUTaHKE, COATTAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTJbIXa, peryiisipHas Gu3ndecKasi aKTHBHOCTD ); (PU3MUECKOTO COBEPIIICHCTBOBAHMSI,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESATENIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HMU, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa OSKOJOTMYECKHX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
00JIaCTH OKPY’KaIOILIEH Cpeibl, JITAHUPOBAHMSI TOCTYNKOB U OLIEHKU X BO3MOKHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH CpeIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJNbTYpOHl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXCA (0CB80EHUEe
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXIy MOHATUAMH; (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTpHULATENbHbIC, €AMHUYHBIE, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npeajgaraTb KpUTEPUH JUIsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;
JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
POBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJIUTH MPHUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BHIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIBCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEIOBATCIBCKAN MHCTPYMEHT IO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH IKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
O00BEeKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUSA, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATh
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH AeUIIUTHI UHPOpPMAIUHY, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA
BOIIPOC U JUJIsI PELICHUS 3a]1a4U;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WLTIOCTPUPOBATh IpaPpUUECKH;

OLICHUBATH HAaJIEXKHOCTh uHpopManmn o CaMOCTOSTEIBHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2)  VHusepcanvnvle  KOMMYyHUKamueHwvle  Oelicmeus,  00ecnedusarom
chopMUpOBaAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO61enue:

e BOCIPHUHUMATH B (POPMYIHPOBATH CYKJIEHHUS B COOTBETCTBHH C YCIOBUSIMH
Y [IEeJIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOO TOUKY 3PEHUS
B YCTHBIX U IMMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHCHUS IO XOIYy peIICHUS
3aJ1auyu, KOMMEHTHUPOBAThH IMOTYUYEHHBIN pE3ysIbTaT;

e B X0fe 00CYXKACHHS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI,
pOOJIEMBI, perIacMon 3a/1a4uM, BHICKA3bIBATh MJICH, HAIICJIICHHBIC HA ITOUCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIUI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJbTaThl  PEIICHHUS  3aJadd,  OKCIICPUMEHTA,
UCCIICIOBAaHUS, TIPOCKTA; CAMOCTOSTEIIbHO BRIOUPATh (DOpMAT BBICTYIIIICHUS
C y4€TOM 3aj1a4 MPE3CHTAINN U OCOOCHHOCTEH ayTUTOPUH.

CoTpynHHYECTBO:

e IIOHUMATh M MCIIOJIH30BATh MPEHMYIIECTBA KOMaHIHOW U MHIANBUAYATbHOM
paboThI TMPHU peNICHUH YYeOHBIX 3ajiay; MPUHUMATH I11€Jh COBMECTHOM
NeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoLEecC H
pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

e YY4aCTBOBATh B IPYyMIOBBIX (popMax paboThl (0OCY)IeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMU KOMaH/Ibl; OIIEHUBATh
KayeCcTBO CBOETO BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvhuvie pezyiamuensle oeticmeus, 006ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHUS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa
pEIIeHHs] MaTeMaTHIEeCKOM 3a/1a4u;



e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTb IIPY PEIICHUH 3a1a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUUCICHUN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBIPAKCHUH U PELIATh OCHOBHBIC THUIIBI LEBIX, PAHOHAIBHBIX U UPPALUOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNeHHs] U MHOXKECTBO 3HAaueHUU (yHKumu, rpaduk (yHKUIUMA, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKUMH, HYJIU ()YHKIIMH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTENEHHOM (PYHKITUU C IIeJIbIM NTOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIEIOBATEIBHOCTh, apupMeTudecKkas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH Pa3IMUHBIMU CIIOCOOAMU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcrnosib30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHMS PeabHbIX
IPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3aa4 U3 IPYrUX YUYEOHBIX IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKKU JICIMMOCTH LEJbIX YUCEJN, PA3JI0KECHUE YHCJIa Ha MPOCTHIE MHOXUTEIN
JUJIS pEeIICHUS 3a/a4.

OrnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATBHBIM MOKA3aTEJIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHBIE
norapu@mel.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHW i1 [peoOpa3oBaHUS  BBIPAKECHUI;
ONEPUPOBATh MOHATUAMU: IIOKA3aTEIBHOE YPAaBHCHHUE U HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(pMUYECKOE YpaBHEHHE M HEPABEHCTBO; peIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte peuienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JUISl PELIEHUS IPAKTUYECKHUX 3a4a4.

HaxonuTh pemieHns MpoOCTEMIIUX CUCTEM U COBOKYITHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
MCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTOIb30BAHUEM allapaTta anreopsol.

DYyHKIUM U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
ucclieIoBaHus QyHKIUY, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUAMM: IpaUKU MOKa3aTENbHOH, Jorapugmuueckon M
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH TpaduKU TMHEWHBIX ypaBHEHUH U
UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHEHUM.

Hcnonp3oBaTh rpaduku (QyHKUMH Ui  HCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENPEPBbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIUU;
MCITIOJIb30BaTh TEOMETPUIECKUN U PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IepBOOOpa3Hass W  HMHTErpall; IMOHUMATh
r€OMETPUYECKUN U PU3MUECKUN CMBICI UHTErpaJa.



HaxoauTe mepBooOpa3HbIe 2IEMEHTAPHBIX ()YHKIIUN; BEIYUCISATH HHTETPAI 10
dbopmyne Hperorona—JleitOuuna.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
MHOk€ecTBa pallHOHAJIBHBIX U
1 JNEUCTBUTENLHBIX YHcel. PanmmoHaibHbIe 14 1 https://m.edsoo.ru/KYG7NZURY
YpaBHEHHUS U HEPABEHCTBA
o .C
2 YHKLIH 1 rpagHich. CTEneib ¢ Lenbi 6 https://m.edsoo.ru/E8M1F56M3
roKasaresaemM
Apudmernueckuil KOpeHb N—O CTETEHH.
3 WppatmonanbHble ypaBHEHUS U 18 1 https://m.edsoo.ru/W2CV80370
HEpaBEeHCTBa
DopMmyJIbl
4 TpuroHomeTpuu. TpuroHoMeTpudecKkre 22 1 https://m.edsoo.ru/WN9ES6GMP
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 5 https://m.edso0.ru/0INY8KYRU
II 606
6 OBTOP CHHE, ODODITICHHE, CHCTEMATHSAIHA 3 1 https://m.edsoo.ru/SEBER9VKS5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0
[TPOI'PAMME



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5

11 KVIACC

KonuuyectBo 4yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
I1 .
1 OKa3ATCbHA QYHKIULS 12 1 https://m.edso0.ru/SSEJGAPNA
[Toka3arenbHble ypaBHEHUS U
HEpaBEHCTBa
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckre ypaBHEHUS U 12 https://m.edso0.ru/107CT1AV8
HEpaBEeHCTBa
Tpuronomerpuueckue GyHKIHH U UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1 https://m.edsoo.ru/XRW8YNBTP
HEpaBEHCTBA
IT 0
4 pOI/ISBO,HHafI plMeHeHie 24 1 https://m.edsoo.ru/DK9VLOTN4
IIPOU3BOIHOM
HuTterpan u ero npuMeHeHust 9 https://m.edsoo.ru/ALMBWA4BH
Cucrembl ypaBHCHUI 12 1 https://m.edsoo.ru/GTO833N3F
HarypanbeHble u nensie yncna 6 https://m.edsoo.ru/RSRO5SJFR
IT 6006
8 OBTOPCHHE, 0BO meHI:Ie’ 18 2 https://m.edsoo.ru/BFUNE9BGN
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/SSEJGAPNA
https://m.edsoo.ru/1O7CT1AV8
https://m.edsoo.ru/XRW8YNBTP
https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH
https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR05SJFR
https://m.edsoo.ru/BFUNE9BGN




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe M poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
MHO3K€eCTBO, ONepaIuy HaJl
1 Henena
1 MHOKeCTBaMH. J[narpammebl 1 https://m.edsoo.ru/HUOLULGL9
. CEHTSIOps
Ditnepa—Benna
PammmonansHEIE YMCHa.
OOBIKHOBEHHBIC U JCCATUYHBIC
1 genens
2 IpoOU, MPOLIEHTHI, 1 ceHTs6 https://m.edsoo.ru/37WAB8YES4
HTAOPS
OeCKOHEYHbIE TEPUOANUECKUE P
Ipoou
ApubmMeTrnueckue orneparuu ¢
aI[MOHAJILHBIMU YHCIIAMHU, 2 "enens
3 patt 1 A https://m.edsoo.ru/8JYFUB5M4
npeoOpa3oBaHUs YHCIOBBIX CEHTSAOPsI
BBIPAKCHUH
[Ipumenenue npodeit
MIPOLIEHTOB ISl PELICHHUS
2 Henens
4 MIPUKJIATHBIX 33]1a4 U3 1 https://m.edsoo.ru/PFOU2V68I
N . CEHTAOPS
Pa3IUYHbIX OTpacCiel 3HAaHUU U
peanbHOM KU3HU
3akperuienue. [Ipumenenue
Ipo0eii ¥ MPOIEHTOB IS
3 Henens
5 peuleHus NpUKIagHbIX 33134 U3 1 https://m.edsoo.ru/MHOTOXN3E
CeHTAOps

Pa3NIUYHBIX OTpacCiel 3HAaHUU U
peanbHOM KU3HU



https://m.edsoo.ru/HU0LULGL9
https://m.edsoo.ru/37WA8YES4
https://m.edsoo.ru/8JYFUB5M4
https://m.edsoo.ru/PFOU2V68I
https://m.edsoo.ru/MHOTOXN3E

JlelicTBUTENIbHBIE YHCIIA.

3 Henend
6 PalHOHATBHbIE K s https://m.eds00.ru/P3JPHC8MO
CEHTAOPs
HppalMOHAILHBIC YUCIIA
Apudmernyeckue onepanuum ¢ 4 wenens
7 pucp patt . https://m.eds00.ru/IMOWZ24T 1
JIENCTBUTEIILHBIMI YUCIIAMU CEHTSIOps
[TpubnmkEHHBIC BRIYUCIICHUS,
MpaBuUiIa OKPYIICHUS, 4 Henens
8 P 24 a https://m.edsoo.ru/JFSKM11EJ
MIPUKHUKA W OI[EHKA Pe3y/ibTara CEHTSIOps
BBIUMCIIEHUN
ToxxaecTBa U TOXKISCTBEHHEIE 5 Henens
9 A a a https://m.edsoo.ru/VA4VHGPJD
npeoOpazoBaHus CEHTSOpsI
1 genens
10 YpaBHEHHE, KOPCHD YPaBHECHUS A https://m.edsoo.ru/KFDEBHI7I
OKTSIOpS
HepasenctBo, penieHue 2 Hexens
11 P P A https://m.edso0.ru/83KWSU6M4
HEpPaBEHCTBA OKTSIOps
2 Hexens
12 Meroa nHTEpBaJIOB A https://m.edsoo.ru/EIXGRN3D0
OKTSIOps
Pemenne nensix u apoOHO-
o 3 HenensA
13 palMoHAIBHBIX YPAaBHCHUH H 5 https://m.edsoo.ru/ISCWMJUIR
OKTAOpS
HEPaBEHCTB p
KonTtponbHas paboTa o treme
"MHOeCTBa pallMOHAIbHBIX U
" 3 "Henens
14 JIEACTBUTENILHBIX YHUCEIL. 5 https://m.edso0.ru/T95VYRBXM
OKTAOpS
PannonanbHble ypaBHEHUS U p
HEpaBEHCTB"
AHanu3 KOHTPOJBHOM pabOTHI. 2 Hexest
15 https://m.edsoo.ru/LUY75YGCX
OyHKIHS, CTIOCOOBI 3aJaHHs HOSIOps



https://m.edsoo.ru/P3JPHC8M0
https://m.edsoo.ru/IMQWZ24T1
https://m.edsoo.ru/JF8KM11EJ
https://m.edsoo.ru/VA4VH6PJD
https://m.edsoo.ru/KFDEBHI7I
https://m.edsoo.ru/83KWSU6M4
https://m.edsoo.ru/EIXGRN3D0
https://m.edsoo.ru/1SCWMJUIR
https://m.edsoo.ru/T95VYRBXM
https://m.edsoo.ru/LUY75YGCX

¢bynkuuu. Bzaumuo oOparHbie
GbyHKITIHI

I'paduk pyrkiuu. O6aacTh
OTIpEICIICHUST 1 MHOYKECTBO

3 Henens
16 3HaueHu# ¢pynkuuu. Hymm 61{ https://m.edsoo.ru/KN7K418VC
HOSIOPS
¢bynkuuu. [IpoMexyTku P
3HAKOIIOCTOSIHCTBA
4 nenens
17 UYéErHble 1 HEeUETHBIE PYHKLINN 5 https://m.edsoo.ru/TCHOJOUPK
HOSIOpst
CrerneHn ¢ IeIbIM
nokazareneM. CtangapTHas 4 nenens
18 Aap A https://m.edso00.ru/7TS62DZBQ
dhopma 3anucu HOSIOpst
eHCTBUTEIILHOTO YHCIIa
Hcnonp3oBanue moaxomsiiei
(dhopmbI 3anucu
. 5 Henens
19 EHCTBUATENILHBIX YUCEIT I 06 https://m.edsoo.ru/UWPAJ7N10
HOSIOpst
perieHus MPaKTUIECKUX 3a/1a4 P
Y TIPEACTABICHUS JaHHBIX
CrenenHas GyHKIUSA C
HATYPAJILHBIM U I[EJIBIM 5 Henend
20 P H N A https://m.edsoo.ru/13LJ50GEE
nokasareneM. E€ cBoiicTBa 1 HOSIOPS
rpaduk
ApudbdmeTndeckuii KOpeHb 1 Henens
21 pu N p A https://m.edsoo.ru/7TCVYEVAV7
HaTypaJIbHON CTETeHU JeKkaops
3aKperieHue.
N 1 Henens
22 ApupmeTnueckuii KOpeHb https://m.edsoo.ru/KQBCYHL5Y
neKaops

HaTypaHLHOﬁ CTCIICHU



https://m.edsoo.ru/KN7K4I8VC
https://m.edsoo.ru/TCHOJ9UPK
https://m.edsoo.ru/7TS62DZBQ
https://m.edsoo.ru/UWPAJ7N10
https://m.edsoo.ru/13LJ50GEE
https://m.edsoo.ru/7CVYEVAV7
https://m.edsoo.ru/KQBCYHL5Y

Caoii 2
23 BOFHCTEA APHMETHHIECKOrO HEASPL 1 ttps://m.edsoo.ru/169L4IVYQ
KOpHS HaTypajibHOMW CTENEHU nexalpst
3akperienue. CBoiicTBa
2 "Hexens
24 apu(METHIECKOTO KOPHS ka6 https://m.edsoo.ru/77PFLCQ8N
Kaopst
HATypaJbHOU CTENEHU A P
[ToBTopenue. CpoiicTBa
3 Henens
25 apupMETHIECKOTO KOPHS cxabos https://m.edsoo.ru/G5SWZ3RWF
HATypaJbHOW CTETICHU s P
efCcTBUS ¢ apu(PMETHICCKIMHU 3 Henens
26 A Ij ¢ A https://m.edsoo.ru/KBGV9J41B
KOPHSMH N—OH CTENEeHU nexaops
3akperuienue. JleicTBus ¢
4 genensd
27 apuMETUYECKUMH KOPHIMHU N— https://m.edsoo.ru/YG9QJLHAI
N nexaopst
oM cTeneHu
[ToBTopenwue. JleicTBus ¢
4 genens
28 apuMETHYECKUMH KOPHIMHU N— https://m.edsoo.ru/3AMIGAHQSM
y nexaopst
oif creneHun
O6o06menue. [elicTBus ¢
5 "Henens
29 apuMETHUYECKUMH KOPHIMHU N— https://m.edsoo.ru/3MOROG1D3
N nexaops
oif creneHun
O60061enue u
cucrtemaTtuzanus. JlefcTBus ¢ 3 "Hepnens
30 . /4 A https://m.edsoo.ru/NRYVSE6Z8
apuMeTUYeCKUMU KOPHIMH N— SIHBaps
OH CTEereHu
Pemenune upparmoHanbHbIX 3 Henens
31 vpp H a https://m.edsoo.ru/NXMGYF8I5
ypaBHEHUI U HEPABEHCTB SIHBaps
3akperuienue. Pemenne
. 4 Henensd
32 VpPpalMOHAJIBHBIX YPAaBHEHUH U sBaps https://m.edsoo.ru/lOWXJFVOGJ

HCPAaBCHCTB



https://m.edsoo.ru/I69L4JVYQ
https://m.edsoo.ru/77PFLCQ8N
https://m.edsoo.ru/G5SWZ3RWF
https://m.edsoo.ru/KBGV9J41B
https://m.edsoo.ru/YG9QJLHAI
https://m.edsoo.ru/3MIGAHQSM
https://m.edsoo.ru/3M0ROG1D3
https://m.edsoo.ru/NRYVSE6Z8
https://m.edsoo.ru/NXMGYF8I5
https://m.edsoo.ru/OWXJFVOGJ

IToBTOpenue. Pemenune

4 nene
33 HUppaMOHAJIHBIX YPaBHEHUH U " aﬂ o https://m.edsoo.ru/T66K2RM Y5
STHBapsI
HEPaBEHCTB P
O6o6mienue. Permenne
. S Hepens
34 WpPALUOHAIBHBIX YPABHEHUN U . https://m.edsoo.ru/OALIN4WIJO
STHBapsI
HEPaBEHCTB P
O6o0meHue u
cucreMarnsanus. Pemenue 5 Hene
35 HCTEMATHSATHA. FCHIeH . HeACA https://m.edsoo.ru/HWHUD2NNC
WPPaIMOHALHBIX YPABHEHUH H STHBapS
HEPaBEHCTB
CaoiicTBa a 0 n-ou 1 Hene
36 BOHCTBA H IPAHK KOpHS N-Oit HEASIT https://m.edsoo.ru/1E25E18SD
CTENIEHU dbeBpains
3akperuienne. CBoicTBa U 1 Henens
37 P . A https://m.edsoo.ru/QNZB9V7GS
rpaduk KOpHS N-0i CTETeHH deBpans
KonTtponsHas padoTa o Teme
"A €TUYECKUI KOPEHb N— 2 "Hene
38 “pmbM THHCCKIH KOpeth Heaemt https://m.edso0.ru/Q1KQCUC4D
oif crenenu. MppaunoHaibHbie dbeBpains
YpaBHEHUS U HEpaBeHCTBA"
AHanu3 KOHTPOJIBHOUN paboOTHI.
2 Hexens
39 CuHyC, KOCUHYC ¥ TAaHTE€HC de https://m.edsoo.ru/CPX3082P7
BpaJIs
YHCIIOBOTO apryMeHTa P
3akperuienue. CHHYC, KOCHHYC
3 "Henens
40 Y TaHT'€HC YHCIIOBOTO (espas https://m.edsoo.ru/KEQV00CZZ
aprymeHra P
ApKCUHYC, QpKKOCHHYC H
p Y6 ap Y 3 Henens
41 apKTaHI€HC YHUCIIOBOTO https://m.edsoo.ru/FOAWHA45BG
beBpas

aprymMeHTa



https://m.edsoo.ru/T66K2RMY5
https://m.edsoo.ru/OA1N4WIJO
https://m.edsoo.ru/HWHUD2NNC
https://m.edsoo.ru/1E25E18SD
https://m.edsoo.ru/QNZB9V7GS
https://m.edsoo.ru/Q1KQCUC4D
https://m.edsoo.ru/CPX3082P7
https://m.edsoo.ru/KEQV00CZZ
https://m.edsoo.ru/F9AWH45BG

3akperuieHue. ApKCUHYC,

4 nenens
42 APKKOCHHYC U apKTaHI'€HC des I[anﬂ https://m.edso0.ru/N4889EZ8R
YHUCJIOBOTO apryMeHTa P
Tpuronomerpuueckas
4
43 OKPYIHOCTD, Onpeniertenue HEACTL | pttns:/im.edsoo.ru/55ZT2FBBY
TPUTOHOMETPHUYECKUX (PYHKIIHUN dbepais
YUCJIOBOTO apryMeHTa
3akpernieHue.
Tpuronomerpuueckas
1 Henensa
44 OKPYXXHOCTb, OIIPEJICIICHIE aoTa https://m.edsoo0.ru/YYZPF36KN
MapT
TPUTOHOMETPHUECKUX (PYHKIIAH P
YUCJIOBOTO apryMeHTa
OcHoBHBIE | Hene
HeAems
45 TPUTOHOMETPHUUECKHE . Ha https://m.edsoo.ru/I8F5RJJ3N
MapT
hopmyIsl P
3akpermienne. OCHOBHBIE
2 "Hexens
46 TPUTOHOMETPHUUECKUE anTa https://m.edsoo.ru/SC5U397F9
hopmyIsl P
[ToBTOopenue. OcHOBHBIE
2 Henens
47 TPUTOHOMETPUYECCKHE vanTa https://m.edso0.ru/918HYTGCO
hopmyIsl P
O060011IEHNE U
.0 3
48 CHCTEMATHIAMIA. LICHOBHBIC HeAs https://m.edsoo.ru/COTMKQF48
TPUTOHOMETPHUUECKUE MapTa
(bopMyIbI
IIpeobpazoBanue
3 "Henenst
49 TPUTOHOMETPUUECKUX https://m.edsoo.ru/91IMO0AFCO
MapTa

BBIpaXKCHUI



https://m.edsoo.ru/N4889EZ8R
https://m.edsoo.ru/5SZT2FBB9
https://m.edsoo.ru/YYZPF36KN
https://m.edsoo.ru/I8F5RJJ3N
https://m.edsoo.ru/SC5U397F9
https://m.edsoo.ru/918HYTGC0
https://m.edsoo.ru/C9TMKQF48
https://m.edsoo.ru/9IM00AFC0

3akperuienue. [IpeoOpazoBanue

4 nene
50 TPUTOHOMETPUUYECKUX : Ha o https://m.edsoo.ru/LTBOUHA4F
MapT
BBIPAXKCHUI P
[TosTopenue. [IpeoOpazoBanue
4 nepnens
ol TPUTOHOMETPUUECKUX AbTa https://m.edsoo.ru/BOK9K8FGV
MapT
BBIPAKCHUMN P
O6061menue. [IpeobpazoBanue
2 "Henend
52 TPUTOHOMETPUUYECKUX ATberIs https://m.edsoo.ru/VVM9110N5V
BBIPAKCHUI P
O60061enue u
CUCTEMaTH3aITHsI. > Hexe
HEeJEIst
53 [IpeoOpazoBanwme A ei[m https://m.edsoo.ru/GNKNPMR1U
TPUTOHOMETPUIECKUX P
BBIPAKECHUHN
Pewrenne OHOME ec 3 Hene
54 feH Tpnr HOMETpHHECKHX HeACTA https://m.edsoo.ru/56 K85EHZU
ypaBHEHHUI anpens
3akperienue. Pemienue
3 Henensa
55 TPUTOHOMETPUICCKUX ADeIS https://m.eds00.ru/6XXPVVIXA
ypaBHEHUH P
[ToBTOpenue. Pemenne
4 gyenens
56 TPUTOHOMETPUIECCKUX https://m.edsoo.ru/LEPISYY4W
amnpens
ypaBHEHUH P
O06o061enue. Pemntenne
4 uenens
57 TPUTOHOMETPHUICCKUX ADeIS https://m.edsoo.ru/MUSCZXE6Q
YpaBHEHUH P
0606 5
58 ODIICHHE | HeACT https://m.edsoo.ru/HPKOF4KJP

cucremMarusanus. Pemnienue

anpens



https://m.edsoo.ru/LTBOUHA4F
https://m.edsoo.ru/BOK9K8FGV
https://m.edsoo.ru/VM911ON5V
https://m.edsoo.ru/GNKNPMR1U
https://m.edsoo.ru/56K85EHZU
https://m.edsoo.ru/6XXPVVJXA
https://m.edsoo.ru/LEPISYY4W
https://m.edsoo.ru/MUSCZXE6Q
https://m.edsoo.ru/HPK0F4KJP

TPUTOHOMETPUYECKUX
YpaBHEHUU

O06o001IEHNE U

cucreMarusanus. Pemenue 5 "Henens
59 1 s https://m.eds00.ru/FNXAE5LUC
TPUTOHOMETPHUCCKUX anpens
YpaBHEHUU
O0001eHne 1Mo TeMaM
"OCHOBHEIE
2 Henend
60 TPHrOHOMETPHHEECKHE (OPMYIIEL. s https://m.edsoo.ru/796P4UYBR
Tpuronomerpuueckue Mast
ypaBHEHHUS
KonTponbHas paborta no teme
"®opMyibl TPUTOHOMETPHUH. 2 Hemens
61 TpPUrOHOMETPUYECKHE . https://m.edsoo.ru/RCOOETQNA
ypaBHEeHUS"
AHanu3 KOHTPOJIBHOM paboOTHI.
O0001IeHrEe U cCUCTEMATU3 AL 3 Henet .
62 3HaHWIT 38 Kype anreGpbl 1 s https://m.edsoo.ru/OINT7D2Q5
HayajlaM aHajn3a
Hroropas koHTpoJbHas padoTa /
“ 3 "Henens
63 Beepoccniickas nposepoyHas a https://m.eds00.ru/BO3X694VF
pabota Mad
AHann3 KOHTPOJILHOHN PaOOTHL 4 Henens
64 P P a https://m.edsoo.ru/2T49MHHH9
O000I11IeHNE U CUCTEMATH3ALI[HSI Mas



https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA
https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9

3HaHUH 3a Kypc anreOpsl U
HauajaM aHaju3a

[ToBTOpenue. Apudmernaeckas
Y TeOMETpHUYECKast MPOrPECCHHU.

65 | Vlcnomwsosamme nporpecomn ami | g HEACTA | s, edsoo.ru/FSNZANALG
peIICHHUs pealTbHbIX 3a/1a4 mast
MPUKIIQJHOTO XapakTepa
[ToBTOpenue. beckoneuHo
yObIBaroIas reoMeTpuyecKas
5
66 nporpeccus. Cymma beckoHeTHO 1 HEAC 1 https://m.edso0.ru/DXI82PMWO
yOBIBaIOIIEi FeOMETPHYECKO mast
MIPOTpECCUn
5 Hene
67 dopmyJia CIOKHBIX TPOLIEHTOB 1 M:ﬂ A https://m.edsoo.ru/H7S9QLKEA
O0o001enue, cucTeMaTH3aIus
3HAHMH 3a Kypc aireOpbl 1 6 Henel
68 HaYajiaM MaTeMaTHUeCKOro 1 s https://m.eds00.ru/2193BZQ4A
ananu3za 10 knacca
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

11 KVIACC

Ne KosunuecTBo 4acos Jara
DJIeKTpOoHHbIE U (pPOBLIE
n/ Tema ypoka Beer KoHTpoJbHBI IIpakTHYecku H3Y'YeHH
o0pa3oBaTejibHbIE PeCypChl
n 0 e padoThl e padoTbl |
CreneHp ¢ paroHan
1 TEHCHb ¢ pAatioHaTbHbIM 1 https://m.eds00.ru/3SOCUH3WO0
ImoxKasarejeM
2 CBoJicTBa CTENEHU 1 https://m.eds00.ru/S5JIR9GOM
[IpeobpazoBaHue BhIpaKEHUH,
3 COJIepIKaIUX PAlMOHATBHBIC 1 https://m.edsoo.ru/R3V5PAH19
CTCIICHU
[IpeobpazoBaHue BBIpAKEHUH,
4 COZEpKAIINX pallMOHAIbHBIE 1 https://m.edsoo.ru/10P1F2ZAS
CTEIEHU
[IpeobpazoBaHue BhIpAKEHUH,
5 COJIepKaIIuX parioOHAIbHBIC 1 https://m.edso0.ru/D9YG96WX7
CTEIEHU
I1 e e e
6 OXASATCIRHBIC YPABHCHHA U 1 https://m.edsoo.ru/YX6Y735P2
HEpaBEHCTBA
I1
7 ORASATEILHBIC YPaBHEHHA 1 1 https://m.edsoo.ru/TSL5ZRHAJ
HEpPaBEHCTBA
IToka3zarenpHbIe YypaBHEHUS U
8 P 1 https://m.edsoo.ru/M3KPYXT09
HEpPaBEHCTBA
IToka3zarenpHbIEe YypaBHEHUS U
9 P 1 https://m.edsoo.ru/USNVGQXIL
HEpaBeHCTBA
INoka3zarenpHbIE YpaBHEHUS U
10 P 1 https://m.edsoo.ru/43EARX0D3
HEpaBeHCTBA



https://m.edsoo.ru/3SOCUH3W0
https://m.edsoo.ru/S5J1R9GQM
https://m.edsoo.ru/R3V5PAH19
https://m.edsoo.ru/1OP1F2ZAS
https://m.edsoo.ru/D9YG96WX7
https://m.edsoo.ru/YX6Y735P2
https://m.edsoo.ru/TSL5ZRHAJ
https://m.edsoo.ru/M3KPYXT09
https://m.edsoo.ru/U5NVGQXIL
https://m.edsoo.ru/43EARX0D3

[TokazarenpHas GyHKIHS, €€

11 N https://m.edso0.ru/TEO869HTH
CBOIiCTBA U rpaduk
KonTtposnsHas paboTa o teme
"CteneHs ¢ palMoHAIbHBIM

12 nokazarenem. [lokasarenpHas https://m.edsoo.ru/SBWZVFW9F
¢bynkuus. [lokasarenbHble
ypaBHEHHUS U HepaBeHCTBA"

13 Jlorapudm yucia https://m.edso0.ru/S2PYSSME7?

14 | ACCATHIHBIC H HATYpAILHEIC https://m.eds00.ru/AJ51DTX9E
Jorapu(pmsl
ITpeo6 7

15 PEODPAIOBATIHE BLIPANCHIH, https://m.edsoo.ru/IAWFA1Q5Q
coJieprKalux Jorapu@mol
ITpeo6 7

16 PEODPASOBANEHC BLIPANCLIL, https://m.eds00.ru/GBGH44TGC
cojiepKaIntux Jorapudmel
[IpeobpazoBanme AKCHUH

17 PEODPA3OBAHHC BLIPANCLIIL, https://m.edso00.ru/M8Q8RFDMS
coJIepXKaIiux Jorapudmol
IIpeo6 i

18 PEODPA3OBRATIHE BLIPANCHIH, https://m.edso00.ru/6CDNOWZBQ
COJIepIKAIIUX JIOTAPHPMBI
J

19 OrapHQMIUHCCKHC ypaBHCHHs https://m.edsoo.ru/HWUB2LHFU
HEpaBEHCTBA
J

20 OrapHQMIHCCKHE ypaBHCHHs https://m.edsoo.ru/2UAGJZC5B
HEPaBEHCTBA
J

21 OrapHQMIHCCKHC ypaBHCHHs https://m.edsoo.ru/VQR1IP1IKW
HEpaBEHCTBA
J

22 OrapHQMIHCCKHE ypaBHCHHs https://m.edsoo.ru/0YNMCKI9RD
HEpaBEHCTBA
Jlorapudmuueckas QyHKIM, €€

23 https://m.edsoo.ru/JOOHWINGL

CBOIicTBa U rpaduk



https://m.edsoo.ru/TEO869HTH
https://m.edsoo.ru/5BWZVFW9F
https://m.edsoo.ru/S2PYSSME7
https://m.edsoo.ru/AJ51DTX9E
https://m.edsoo.ru/IAWFA1Q5Q
https://m.edsoo.ru/GBGH44TGC
https://m.edsoo.ru/M8Q8RFDMS
https://m.edsoo.ru/6CDN0WZBQ
https://m.edsoo.ru/HWUB2LHFU
https://m.edsoo.ru/2UAGJZC5B
https://m.edsoo.ru/VQR1JP1KW
https://m.edsoo.ru/0YNMCK9RD
https://m.edsoo.ru/JOOHWINGL

Jlorapudmuueckast pyHkms, e

24 . https://m.edso0.ru/N7K1UXIZQ
CBOIiCTBA U rpaduk
T

25 PHTOHOMETPHHCCKHE (yHicLii, https://m.eds00.ru/LQZVIYRDG
UX CBOICTBa U rpaduku
T

26 PUTOHOMETPHHECKHE (yHKLLIH, https://m.eds0.ru/UUWK BSLGF
UX CBOICTBa U rpaduku
T

27 pHrOI\{,OMeTqueCKHe Pynicun, https://m.edsoo0.ru/95VB5ABJO
UX CBOWCTBA U rpapuKu
T

28 pHrOIiOMeTqueCKHe ymxiuan, https://m.edso00.ru/SP4IPSHQM
WX CBOMCTBA U rpaduku
I1

29 PUMEPLL TPHIOHOMETPHHECIIX https://m.edso0.ru/SLSQ4AYYN
HEPaBEHCTB
I1

30 PUMEPLL TPHT OHOMCTPHHCOIHX https://m.edsoo.ru/1J19ZJZRQ
HEpPaBEHCTB
IT

31 PHMEPHL TPHTOHOMCTPIHECIIX https://m.edso0.ru/QY8YSBTCF
HEpPaBEHCTB
IT

32 PUMEPEL TPHTOHOMETpHACCIIX https://m.edsoo.ru/LL8LZOCDP
HEpPaBEHCTB
KonTposnpHas paboTa o teme
"Jlorapudmudeckas QyHKITHS.
Jlorapugmuueckue ypaBHEHHs U

33 HepaBeHCTBa. TpUTOHOMETPUYECKHU https://m.edso00.ru/X8GZYM5HR
€ GYHKIMU U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBA"

34 HenpepbiBHBIE QYHKITHH https://m.edsoo.ru/7TULWADO06B
M

35 CTOJL HHTCPBATIOB JUTA PCICHI https://m.edsoo.ru/RML4LS6CD

HCPAaBCHCTB



https://m.edsoo.ru/N7K1UXIZQ
https://m.edsoo.ru/LQZV9YRDG
https://m.edsoo.ru/UUWKB8L6F
https://m.edsoo.ru/95VB5ABJ0
https://m.edsoo.ru/SP4IPSHQM
https://m.edsoo.ru/SLSQ4AYYN
https://m.edsoo.ru/IJ19ZJZRQ
https://m.edsoo.ru/QY8YSBTCF
https://m.edsoo.ru/LL8LZ0CDP
https://m.edsoo.ru/X8GZYM5HR
https://m.edsoo.ru/7ULWAD06B
https://m.edsoo.ru/RML4LS6CD

MCTOI[ HUHTCPBAJIOB 1A PCHICHUSA

36 https://m.edsoo.ru/UV2R8QHUH
HEPaBCHCTB

37 [IpousBoaHas GyHKIHH https://m.edsoo.ru/WW1RR5VG8

38 [IpousBoaHas GyHKIHH https://m.edsoo.ru/TXVIGQIO2
r < <

39 comeTputieckuii i dusmiccrui https://m.eds00.ru/JZHKV18M1
CMBICTT TIPOU3BOTHOM
r < o

40 COMCTPHHCCKHI 1 ib HBIHECKIH https://m.edso0.ru/3SCPCCY4M6
CMBICIT TIPOU3BOIHOM
I1

41 pOHSB?HHHe DJIEMEHTapHbIX https://m.edsoo.ru/JW5SAJQU3
byHKINNA
I1

42 pochinHHe DJIEMEHTApHbIX https://m.edso0.ru/4G11I0YGVZ
byHKINNA
I1

43 POSBOJHAL CYMMB, . https://m.edsoo.ru/E952RO0JH
MIPOM3BEICHUSI, YACTHOTO (hYHKITUI
I1

44 POMSBOIHA CYMMEL, . https://m.edsoo.ru/VVIMX6YMG
MIPOU3BEICHUSI, YACTHOTO (hYHKITUI
I1

45 DOUSBOHAT CYMMB, . https://m.edsoo.ru/4BJ5FF9Z74
MIPOM3BEICHUS, YACTHOTO (hYHKITUI
[Ipumenenrie mpou3BOIHOM K

46 HCCIeA0BaHUIO0 (PYHKIIMHI Ha https://m.edsoo.ru/SW35GSVPK
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpuMeHeHre Mpon3BOIHOM K

47 UccleoBaHuI0 (QYHKINI Ha https://m.edsoo.ru/8WL91USN6
MOHOTOHHOCTB U 3KCTPEMYMBbI
IIpuMeHeHne nNpon3BOIHON K

48 HCCIeI0BaHUIO (DYHKIIMI Ha https://m.edsoo.ru/NE66XE267

MOHOTOHHOCTB U 3KCTPECMYMBbI



https://m.edsoo.ru/UV2R8QHUH
https://m.edsoo.ru/WW1RR5VG8
https://m.edsoo.ru/TXVIGQIO2
https://m.edsoo.ru/JZHKV18M1
https://m.edsoo.ru/3CPCCY4M6
https://m.edsoo.ru/JW5SAJQU3
https://m.edsoo.ru/4G1IOYGVZ
https://m.edsoo.ru/E952ROOJH
https://m.edsoo.ru/VV7MX6YMG
https://m.edsoo.ru/4BJ5FF9Z4
https://m.edsoo.ru/SW35GSVPK
https://m.edsoo.ru/8WL91USN6
https://m.edsoo.ru/NE66XE267

49

IIpuMeHeHne npou3BOIHON K
WCCIIeIOBAaHUIO (PYHKIIMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

https://m.edsoo.ru/SD0D4AJ44

50

Haxoxneaue HauboabIIero u
HAaWMEHBIIIETO 3HAUCHUS (DYHKIIHH
Ha OTpe3Ke

https://m.edsoo.ru/7272CUKCS

51

Haxoxnenne HanOoabIIero u
HaWMEHBIIIETO 3HaYeHUsT (PyHKIUM
Ha OTPE3Ke

https://m.edsoo.ru/N1RZQXS50

52

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

https://m.edsoo.ru/MAFI1GQ68

53

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

https://m.edsoo.ru/AKTKOA3GX

54

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpE3Ke

https://m.edsoo.ru/FOQUM5MO
W

55

Haxoxnenne HanOOIIBIIETO U
HaWMEHBIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

https://m.edsoo.ru/B1UM1880F

56

[TpumMeHeHre MPOU3BOTHOM st
HAXOXK/JICHHUS HAMITYYIIETrO
peleHus B MPUKJIAIHBIX 3a/1a4aXx,
JUIsL OTIPENIENIEHUS] CKOPOCTH
mpoliecca, 3aaHHOTO hOopPMYIIOit
WK rpaduKoM

https://m.edsoo.ru/76RUOWS8L4



https://m.edsoo.ru/SD0D4AJ44
https://m.edsoo.ru/7272CUKCS
https://m.edsoo.ru/N1RZQXS5O
https://m.edsoo.ru/MAFI1GQ68
https://m.edsoo.ru/AKTKOA3GX
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/FOQUM5MOW
https://m.edsoo.ru/B1UM188OF
https://m.edsoo.ru/76RUOW8L4

KonTtposnsHas paboTa 1o teme

o7 "[IpousBoanas. [Ipumenenue https://m.edsoo.ru/I1TOP2ZW6
MPOU3BOTHOM"
IT S . Tab

58 cpBOODpasHai. Labiuta https://m.eds00.ru/IMD2K21JP
MIEePBOOOPA3HBIX
ITepBooOpa3uas. Tabauma

59 proobpasias . https://m.edsoo.ru/EKWEW6ZVN
MepBOOOPA3HBIX
WuTerpan, reome CCKHI

60 Hrerp E METPHACCIHH 1 https://m.edsoo.ru/GXN2ALIAF
(u3HYECKUil CMBICT HHTETpAJa
WNuTerpan, reome SCKHH

61 HTerp ’rv METpHHCCKIH 1 https://m.edsoo.ru/1D9F617XS
($u3HYECKU CMBICT HHTETpajia
WNuTerpan, reome eCKHH

62 Hrerp ’rv MeTpHHeCIi | https://m.edsoo.ru/R41DMTCOB
(U3HYECKUI CMBICT HHTETpajia
B clIcHUE erpaia Io

63 PIHHCIICHIE HHTETP EI https://m.edsoo.ru/WOFLPOB9R
dbopmyne Hetorona—JleitOHuIta
B clIcHUE erpaia Io

64 PIHHCICHHE HHTETD EI https://m.edso0.ru/8W8SCCYVO
dhopmyne Hetorona—JleiiOHuIta
B SHHE e

65 BIHUCICIHE HirTerpand EIO https://m.edsoo.ru/YZN8QL CS5
dbopmyne Herorona—JleiiOHuIa
B SHHE e

66 PIHCIICHHC HHTErpara EIO https://m.edsoo.ru/PEINSCBKG
¢dopmyne Herorona—IJleiiOHuna

67 Cucrembl IMHENHBIX YPaBHEHUN https://m.edsoo.ru/2BXZCOHMO

68 Cucrembl JIMHEHHBIX YPaBHEHUI https://m.edsoo.ru/VMRPNPCKE
Perienue npukiaaHbIxX 3a1a4 ¢

69 MOMOIIBI CUCTEMEBI JIMHEWMHBIX https://m.edsoo.ru/5LBV5WHAH

yYpaBHEHUH



https://m.edsoo.ru/I1T0P2ZW6
https://m.edsoo.ru/IMD2K2IJP
https://m.edsoo.ru/EKWEW6ZVN
https://m.edsoo.ru/GXN2ALIAF
https://m.edsoo.ru/1D9F617XS
https://m.edsoo.ru/R41DMTCOB
https://m.edsoo.ru/WOFLPOB9R
https://m.edsoo.ru/8W8SCCYVO
https://m.edsoo.ru/YZN8QLCS5
https://m.edsoo.ru/PEIN5CBKG
https://m.edsoo.ru/2BXZC0HMO
https://m.edsoo.ru/VMRPNPCKE
https://m.edsoo.ru/5LBV5WHAH

70

Pemrenne npukiagHeIx 3a1a4 €
IIOMOIIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

https://m.edsoo.ru/YBRDA3AEN

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMoOHATBHBIX, UPPALMOHATBHBIX,
MOKa3aTeIbHBIX,
norapu(pMUYECKUX YpaBHEHUHN U
HEPaBEHCTB

https://m.edsoo.ru/HKFHNLZW5

72

Cuctembl U COBOKYITHOCTH IIEJIBIX,
panMoHAIBHBIX, UPPAIMOHATHHBIX,
MOKa3aTeIbHBIX,
Jorapu(PMUIECKUX YpaBHEHUHN U
HEPaBEHCTB

https://m.edsoo.ru/YLE9C41W2

73

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX,
Jorapu(pMUUECKUX ypaBHEHHH U
HEPaBEHCTB

https://m.edsoo.ru/W9M6V504U

74

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeIbHbIX,
norapu(pMUUECKUX ypaBHEHH U
HEPaBEHCTB

https://m.edsoo.ru/GSDPSMHW
w

75

HUcnonb3oBanue rpadukoB
GyHKIMH U1 perieHus ypaBHeHUN
U CUCTEM

https://m.edsoo.ru/6JNYNDX7V

76

Hcnons3oBaHue rpagukoB
(GyHKUUH 1715 pelieHus ypaBHEHHH
U CUCTEM

https://m.edsoo.ru/YFM784B20



https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/HKFHNLZW5
https://m.edsoo.ru/YLE9C41W2
https://m.edsoo.ru/W9M6V504U
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/6JNYNDX7V
https://m.edsoo.ru/YFM784B20

7

[IpuMeHeHue ypaBHEHUH, CUCTEM
U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 ¥ 3a]1a4 U3
pa3nMuHBIX 00JacTell HAYKH U
peaNbHOM )KU3HU

https://m.edsoo.ru/SRGQ8C80M

78

KonTtposnsHas paboTa o teme
"NHTerpan u ero npuMeHEeHH .
Cucremsbl ypaBHeHUI"

https://m.edsoo.ru/ULRCW8K3K

79

HarypanbeHble u 1iessle ynucna B
3a7a4ax U3 peajbHON KU3HU

https://m.edsoo.ru/FX18L411G

80

HarypaneHble u 1iesnsle ynucna B
3a7a4ax U3 peajbHON KU3HU

https://m.edsoo.ru/V8YAT62FH

81

HarypaneHble u 1iesnsle ynucna B
3a7a4ax U3 peajbHOU KU3HU

https://m.edsoo.ru/\VU1EQO3ZE

82

HpI/I3HaKI/I JACIINMOCTH LECJIbIX
YHCCJI

https://m.edso0.ru/9D05UTK50

83

HpI/ISHaKI/I JACIINMOCTH LEJIbIX
YHCCII

https://m.edsoo.ru/TMXKTQFOM

84

HpI/I3HaKI/I JACIINMOCTH L ECJIbIX
YHCCJI

https://m.edsoo.ru/1JPOLI3ZD

85

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTU3alysl 3HAHHH.
YpaBHeHus

https://m.edsoo.ru/\VC4TMOM?20

86

[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIUs 3HAHHH.
YpaBHeHus

https://m.edsoo.ru/YSBSWMEC3



https://m.edsoo.ru/8RGQ8C80M
https://m.edsoo.ru/ULRCW8K3K
https://m.edsoo.ru/FXI8L41IG
https://m.edsoo.ru/V8YAT62FH
https://m.edsoo.ru/VU1E0O3ZE
https://m.edsoo.ru/9D05UTK50
https://m.edsoo.ru/TMXKTQFQM
https://m.edsoo.ru/1JP0LI3ZD
https://m.edsoo.ru/VC4TMOM20
https://m.edsoo.ru/Y5BSWMEC3

87

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aINs 3HAHUH.
YpaBHeHust

https://m.edsoo.ru/Y9OA4RM3BK

88

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aIs 3HAHWH.
YpaBHeHust

https://m.edso0.ru/L88XDG22C

89

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
YpaBHeHust

https://m.edso0.ru/1ZYOYJL7E

90

[ToBTOpeHue, 0600IICHNE,
cUcTeMaTU3alys 3HaHUH.
YpaBHeHus

https://m.edsoo.ru/A20UYR3BH

91

[ToBTOpEeHue, 0600IICHNE,
cUCTeMAaTu3alys 3HaHUH.
Hepasencrtpa

https://m.edsoo.ru/QWF7KCSIU

92

[ToBTOpEeHue, 0600IICHNE,
cUCTeMAaTu3alys 3HaHUH.
Hepasencrtpa

https://m.edsoo.ru/LD1ZHGSWE

93

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIys 3HAHHH.
Hepasencrtpa

https://m.edso00.ru/OC78SW60K

94

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTh3alysl 3HAHHH.
Hepagencrtpa

https://m.edsoo.ru/X8AR14AUP

95

[ToBTOpEeHnue, 06061IeHNE,
CHUCTEMaTH3aIMs] 3HAHWM.
CucTeMbl ypaBHEHHIA

https://m.edso0.ru/D6Z5D67XQ



https://m.edsoo.ru/Y9A4RM3BK
https://m.edsoo.ru/L88XDG22C
https://m.edsoo.ru/1ZYOYJL7E
https://m.edsoo.ru/A20UYR3BH
https://m.edsoo.ru/QWF7KCSIU
https://m.edsoo.ru/LD1ZHGSWE
https://m.edsoo.ru/OC78SW6OK
https://m.edsoo.ru/X8AR14AUP
https://m.edsoo.ru/D6Z5D67XQ

96

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aINs 3HAHUH.
Cucrembl ypaBHEHUH

https://m.edso0.ru/S6P90SBDO

97

[ToBTOpEenue, 060061ICHNE,
cucTeMaTu3anys 3HaHuH.
OyHKIMU

https://m.edsoo0.ru/678RGWN7D

98

[ToBTOpenue, o6o0IICHNE,
cucTeMaTu3anys 3HaHuH.
OyHKIINU

https://m.edso0.ru/O2WTFD9XN

99

Wrorosas koHTposbHasA paboTa

https://m.edsoo.ru/XDBSVO654

100

Wrorosas koHTposbHasA paboTa

https://m.edso0.ru/LMTCHG70QX

101

O0o001enue, cucTeMaTH3aIus
3HAHMM 3a Kypc anredpbl U Hayal
MaTtemMaTtndeckoro aanmmsa 10-11
KJIACCOB

https://m.edsoo.ru/CKSK7PI130

102

O0o001enue, cucTeMaTH3aIus
3HAHUH 3a Kypc anreOpbl U Havall
MaTeMaThieckoro aHamuza 10-11
KJIaCCOB

https://m.edsoo.ru/7GHSLC527

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/S6P9OSBDO
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeiHero o01ero o0pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSAMH: pALMOHAIBHOE M JEHCTBUTENBHOE YHCIIO,
. OOBIKHOBEHHAs! U JECSITUYHAs APOOb, MPOLIEHTHI
12 Boimonuate  apudmMernyeckue omepaldd € palMOHAIBHBIMU U
' JNeNUCTBUTENbHBIMU YUCIIaMU
13 BoimonHaTe  npuOMKEHHBIE  BBIUMCICHMS, MCIOJb3yd IpaBHIa
' OKpYIJIEHUS, JIeJ1aTh MPUKUAKY U OLIEHKY pe3yJIbTaTa BBIYUCICHUI
OnepupoBaTh NOHATUSAMHU: CTEIEHB C LIEIbIM [TOKa3aTeIeM, CTaHIapTHAs
14 (opMa 3anucu IeHCTBUTEIBHOTO YKCiia, KOPEHb HATYpaIbHOMN CTENEHH;
' UCIOJIb30BATh MOIXOAALIYI0 (POPMY 3aIIUCH 1€HCTBUTENBHBIX YHCEI IS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTh MOHATUAMHU: CUHYC, KOCUHYC U TaHI€HC IIPOU3BOJIBHOTO
1.5 yIila; KCHOJb30BATh 3allUCh IPOM3BOJILHOTO yIya 4epe3 oOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTb NOHATUSAMHU: TOXKIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
2.1 1eJI0e, palMOHAIbHOE, HPPALMOHAILHOE YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
25 BbimonHATe npeoOpa3zoBaHMs TPUTOHOMETPUYECKUX BBIPAKEHUH U
. pelaTs TPUrOHOMETPUYECKUE YPABHEHMUS
BoinonHATe npeoOpa3oBaHus LENIBIX, paloHaIbHBIX u
2.3 UPPALMOHAIBHBIX BBIPDAKEHUH M pEIIaTh OCHOBHBIE THIIBI LENbIX,
paloOHaNbHBIX U HPPALMOHAJIBHBIX YPAaBHEHUI 1 HEPABEHCTB
94 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUISl PEIIEHUS MaTEMATHUYECKUX

3ala4 U 3aa4 U3 pa3jIMYHbIX obnacreit HAyKU U peanLHoﬁ KHU3HHU




MopenupoBaTh pealbHBIE CUTYallMd HA SI3BIKE anreOpbl, COCTABITH

BBIDAKEHUS, YPAaBHEHMs, HEpPABEHCTBA 10 YCJIOBHIO  3ajauu,

& HCCIIEI0BaTh IIOCTPOCHHBIE MOJEJINM C HCIOJB30BaHUEM arrapara
anreopsl
3 OyHKIMH U TpapuKH
OmnepupoBaTh MOHATUSMHU: (PYHKIHSA, CHOCOOBI 3amaHus (YHKIUH,
3.1 o0nacTe oOmpeneNeHuss W MHOKECTBO 3HAUCHHH (QYHKIUH, Tpadux
(GyHKIIMM, B3aUMHO 00paTHbIE QYHKIIUU
3.9 OnepupoBaTh MOHATUAMU: YETHOCTh M HEYETHOCTb (YHKIMU, HYIU
' (YHKIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelIEHUs] ypaBHEHUI
3.4 Crpoutrb u uutaTh Tpadukud JUHEHHONW (QYHKUIUHU, KBaJpaTUYHOU
' (yHKIMM, CTENIEHHOW (QYHKIIUU C IEJIBIM MOKa3aTeaeM
Wcnonb3oBath rpaduku (QyHKIMNA A7 HCCIEIOBaHUS MPOIECCOB M
35 3aBUCHUMOCTEH MpU PEIICHUH 3aJad U3 JAPYruX y4eOHBIX MPEIMETOB U
' peaylbHOM JKHU3HH, BBIpaXaTb (GOpPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYUHAMHU
4 Hauana maTematudeckoro aHanusa
i1 OnepupoBaTh MOHATHUAMH: IMOCIEAOBATENBHOCTh, apU(MeTHUecKas U
' reoMeTpUYecKasi Iporpeccuu
OmnepupoBaTh MOHATUAMHU: OECKOHEUHO yObIBarollas reoMerpudeckas
4.2 nporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH TeOMETPUYECKOM
porpeccuu
4.3 3ajaBaTh OCIEI0BATEIbHOCTH PA3JIMYHBIMU CIIOCOOAMU
a4 Hcnonb3oBaTh CBOMCTBAa MOCIEAOBATENBHOCTEH M MpOrpeccuil ams
. peleHMs peabHbIX 3aay MPUKIAJHOIO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU
Hcnonb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapar A OINHCaHUs
5.2 pEANbHBIX TNPOLIECCOB M SBJIEHUM, NPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb MNOHATUSAMU: OIpPEAEICHHE, TEOpEMa, CIEACTBHE,

JA0Ka3aTCJIbCTBO




11 KJIACC

e IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
OnepupoBaTh NOHATUSAMU: HATypallbHOE, LEJI0€ YHUCIIO0; UCIIOIb30BaTh
1.1 MPU3HAKU JEIUMOCTH LEJbIX YHCEN, PA3JIOKECHHUE YHCIIa HA MPOCTHIE
MHO>KMTEJH JUIsl pelIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHATILHBIM ITOKa3aTeIeM
13 OnepupoBaTb MOHATUSAMHU: JIOTapudM YUCHa, JECSITUYHBIE U
' HaTypaJIbHbIE JIOTapU(MBI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
[IpumensaTh cBOMcTBa CTeHeHW [UIsl NpeoOpa3oBaHMs BBIPAXKEHUIH,
2.1 OTIepUPOBATh MOHATHSAMU: MOKa3aTeIbHOE YpPaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIBI IOKA3aTEIbHBIX YDABHECHUM U HEPABCHCTB
BeImonHATe npeoOpa3zoBaHMs BBIPAKEHHH, COAEPKAILIUX JOTapU(MBbI;
29 ONEpPUPOBATH  MOHATUSAMHU:  JIOrapU(PMHUECKOE  ypaBHEHHE W
' HEpPaBEHCTBO; peIllaTh OCHOBHBIE TUIIBI JIOTapU(PMHUIECKUX YPaBHEHUN U
HEPABCHCTB
2.3 Haxonuts pemieHus IpoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MNOHATHAMH: CHCTEMa JIMHEHHBIX YPAaBHEHUH U €€
2.4 pELIEeHNE; UCIIONIBb30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUN NI PEILECHUS
IIPAKTUYECKUX 3a1a4
T Haxomuts pemeHuss NOpOCTEHMIIMX CUCTEM M COBOKYIHOCTEH
' palMOHaIbHBIX YPABHEHUI U HEPABEHCTB
MoenupoBaTh peabHble CUTYallMM Ha sI3bIKE aireOphl, COCTaBIIATH
28 BBIPAYKEHUS, YPABHEHMSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3a/1a4H,
. UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM ammapara
anreOpbl
3 OyHKIMH U TpadUKH
31 OmnepupoBaTh MNOHATUAMH: NEpUOIUYECKas (GYHKIMSA, MPOMEKYTKU

MOHOTOHHOCTHU (bYHKI_[I/II/I, TOYKH 3KCTpEMyMa (I)yHKI_[I/II/I, HanOoJbIIee U




HanMCHBIICC 3HAUYCHUA (bYHKI_[I/II/I Ha MPOMECIKYTKE; UCIIOJIB30BAaTh UX IJIA

uccnenoBanus GyHKINH, 3a1aHHON rpadrKOM

OmnepupoBaTh MOHATUSAMHU: TpaQUKH MMOKA3ATEIBHOM, JoTapru(pMUIecKon

3.2 U TPUTOHOMETPUYECKUX (YHKIUI;, M300pakaTb MX Ha KOOPAWHATHOU
IUIOCKOCTH U UCIOJIb30BATH /7Sl PELLICHHS] YPaBHEHHUM U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JIMHEHHBIX
3.3 YPaBHEHUN M MCHOJb30BaThb MX JUISl PEIICHUS CUCTEMBI JIMHEHHBIX
YpaBHEHU U
3.4 Ucnonb3oBarh rpapuku (QyHKOUN A7 HMcCIeIOBaHUS IPOLIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YUE€OHbIX TUCHUILUIMH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh MNOHATUSAMM: HeNpepblBHAS (GYHKIMS, TPOU3BOIAHAS
4.1 (YHKIMM; HCIONb30BaTh T'€OMETPUYECKUH M (U3MYECKUH CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
42 Haxomuth mpou3BOAHBIE 3J€MEHTAPHBIX (DYHKUUN, BBIYHUCIATH
' MIPOU3BO/IHbIE CyMMBI, IPOU3BEACHUS, YACTHOTO (DYyHKITHI
Hcnonps3oBaTe MPOM3BOAHYIO Ul MCCIEeNOBaHMA (DyHKIMH Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YNIbTaThl UCCIEIOBAHUS
K TIOCTPOCHHIO TPAPUKOB
a4 Hcnons30BaTh NPOU3BOJHYIO JUISI HAX0XKJICHHSI HAMJTYUILEro peieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKUX, 3aJauax
45 OmnepupoBaTh MNOHATUAMHU: IE€PBOOOpa3HAas M MHTErpaj; MOHUMATh
' reoMeTpu4ecKuil 1 pU3nUecKuil CMbICT HHTErpaja
p Haxonute mnepBooOpa3Hble »IEMEHTApHBIX (QYHKUUIH, BBIYUCIATH
' uHTerpani no gopmyne Hetorona — JleitOnuna
47 Pemate npuxiiagHble 3a1a41, B TOM YUCIIE COLUATBHO-I)KOHOMHYECKOTO

n (1)I/I31/I‘16CKOFO Xapakrepa, CpeaACTBaAMU MAaTECMATHUYCCKOI'O aHaJIM3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIUMCICHUS
Pannonanbupie umncia. OOBIKHOBEHHbIE M JECSATUYHBIE JIpOOM, MPOLEHTHI,
OECKOHEUYHbIE  IepHoauYeckue  JpoOu.  ApudMeTuyeckue oOrnepanuuu ¢
1.1 paloHaIbHBIMU YHMCIIaMU, IPeoOpa30BaHuUs YHCIOBBIX BbIpakeHU. [IpuMenenune
npo6eil ¥ MPOIEHTOB Ul pelIeHHs] MPUKIAJAHbIX 3a7a4d U3 pa3IM4HbIX OTpaciei
3HaHUM U PEATTbHOM )KU3HU
[evictBuTenbHble  4yKcia.  PalnvoHanbHbIE W HpPpALMOHAIbHBIE  YHUCIA.
1.2 Apudmernueckue omepanuu c ACUCTBUTENbHBIMU uHciaamu. [IpubnnxéHHbIE
BBIYMCIICHUS, IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1enbsiM nokazateneMm. CranmapTHas ¢opma 3amucH JICHCTBUTEIBHOTO
1.3 yucina. Mcnonb3oBanne noaxoasuied Gopmsl 3auch JEHCTBUTEIBHBIX YACEI TS
pEIIeHNs TPAKTUYECKUX 3a7a9 U IIPEICTABJICHUS JAHHBIX
14 ApubdmMeTnuecknii KOpeHb HaTYpaJIbHOW cTeneHu. JleiicTBUs ¢ apudMeTUIEeCKUMHU
' KOPHSIMH HAaTypaJbHOW CTENICHU
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OPa30BaHMS
. [IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
23 VYpaBHeHMe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHMe HepaBeHCTBa. Meton
' UHTEPBAJIOB
2.4 Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEpaBEHCTB
2.5 Pemenune nppannoHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUM
27 IIpumeHeHre ypaBHEHUI M HEPAaBEHCTB K PEUICHUI0 MATEMaTHYECKUX 3373y U

3ala4 U3 Pas3IMYHbIX obOnacreit HAYyKHU U peanLHoﬁ KHN3HH




3 QyHKIMH U TpapUKH
31 Oynkius, cnocodsl 3amanus Qynkuuu. ['paduk ¢yHkumu. B3aumbo oOpartHble
. GbyHKITII
3.9 OOnacte ompeneneHUuss W MHOXKECTBO 3HaueHWd (yHkumu. Hymm ¢yHknum.
' [TpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi (GyHKIUS C HaTypaJbHBIM W IIeNBIM TOKa3zareneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 Tpuronomerpudeckasi OKpy>KHOCTb, ONIPEICTICHHE TPUTOHOMETPUIECKUX ()YHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [MocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHMs MOCIENOBATEIHHOCTEH. MOHOTOHHBIE
' MOCIIEIOBATEIIHLHOCTH
ApudpmeTrrueckass W TeoMeTpUYecKass mporpeccud. beckoHeuHO yObIBaromas
49 reomeTpuueckas mporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHIECKOMN
' nporpeccun. Popmynia CIOXKHBIX TPOIEHTOB. VIcmosk30BaHWE MPOTPECCHH IS
peleHus peabHbIX 33aa4 IPUKIIaJHOTO XapaKTepa
5 MHoecTBa U JIOTHKa
MHoOKecTBO, omnepanuu Haja MHOXecTBaMH. Jluarpammel Oinepa — Benna.
5.1 [IpuMeHeHre TEOpEeTUKO-MHOKECTBEHHOTO ammapara Juis ONUCaHMs pPealbHbIX
IIPOLIECCOB U ABJICHUM, IPU PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX IPEIMETOB
5.2 Omnpepnenenue, Teopema, ClIeICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nenslie yncia. [Ipu3Haku AeIMMOCTH LENbIX YUCell
1.2 CreneHb ¢ palMoHaIbHBIM NOKa3aresneM. CBoicTBa cTeNeHH
1.3 Jlorapudm uucna. /lecaTnuynble U HaTypaJibHbIE JOTapH(pMbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 IIpeoOpazoBaHue BbIpayKEHH, COAECPIKALINX JIOTApU(MBI
25 [IpeobpazoBaHue BhIpaKEHHIA, COAECPIKALINX CTENIEHH C PAlMOHAIBHBIM
' noKazaTeneM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 [loka3zarenbHble ypaBHEHUS U HEPABEHCTBA
25 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA
26 Cucrembl JHMHEHHBIX ypaBHeHUM. PelieHne NPUKIAIHBIX 3a7a4 C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
28 [IpumeHeHune ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTH4YECKHX
' 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCcTe HayKu U pealbHOM JKU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoguueckue ¢yHkuuu. [IpoMexyTKn MOHOTOHHOCTH (DYHKIHH.
3.1 MakcuMymbl 1 MUHUMYMBbI (QyHKIuU. HambOomblliee u HavMeHblee 3HAuYE€HUE
(YHKIIMY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaQUKU
3.3 [Toxa3zaTtenpHast u orapudmudeckas (yHKINU, KX CBOHCTBA U TpaduKu
3.4 Wcnonb3oBanue rpagukoB GyHKIMIHI A5 pellieHNs YpaBHEHUM 1 TMHEWHBIX CHCTEM
Hcnonws3oBanne rpa¢ukoB (yHKUMH [UId  HMCCIEJOBaHHUA IPOLIECCOB U
3.5 3aBUCUMOCTEH, KOTOpPBhIE BO3HHUKAIOT TMPH PEIICHUH 3a7a4 U3 APYTUX YYEOHBIX
MPEIMETOB U PeIbHOM KU3HU
4 Hauana maTematudeckoro ananusa
4.1 HenpepsiBHble pyHKIIMH. METO HHTEPBAIOB /s pEILIEHUs] HEPABEHCTB
4.2 [IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3NIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBosaHble 3neMeHTapHbIX (QyHKIUH. POpMysbl HaX0XKIEHHS MPOU3BOJIHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre MPOM3BOAHOM K MCCIEIOBAHUIO (YHKUMH HAa MOHOTOHHOCTb HU
4.4 sKcTpeMyMbl. HaxoxneHue HauOObIIEero 1 HauMEHbIIEro 3HaYeHus QyHKIMU Ha
OTpe3Ke
[IpuMeHeHre MNPOU3BOMHONW I HAXOXJAEHUS HAWIydlIero peleHus B
4.5 NPUKIAAHBIX 3a7ayax, s OIpeldesieHHs CKOPOCTH Ipoliecca, 3adaHHOTo
¢bopmynoit wim rpaguxkom
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuii 1 pu3ndeckuii cMbici. Beruncinenue nHTerpaa mno

¢dopmyne HetoroHa — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oOpa3oBaHus

Brnagenne meTonamMu JIOKa3aTeNbCTB, ATOPUTMAMH PEIICHUS 3aJ1ad,
yMeHue (HopMyIHpoBaTh M ONEPUPOBATH MOHITUSIMM: OIPEIEIICHUE,
aKCHoOMa, TeopeMa, CJIEJICTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOpMyIUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTHUBOIIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, HCIOIL30BaTh METOJ
MaTeMaTU4YEeCKOU HHAYKOHUU; IIPOBOJUTH NOKA3aTCIbHBIC PACCYXXIACHHUA
npu pEIICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYTO IpaBUIIBHOCTH
pacCyXJI€HUIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
MTOJIMHOXKECTBO, OIEPaIlliy HaJl MHOKECTBAMHU; YMEHHUE UCIIOJIh30BATh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar sl ONHCAaHUs peajbHbBIX
MIPOIIECCOB W SIBJICHUH W MU PEIICHUH 3ajad, B TOM YHUCIIE U3 JPYrHX
y4eOHBIX IPEIMETOB; YMEHHUE OTIEPUPOBATH MOHITUSAMU: Tpad, CBIZHBIN
rpad, nepeBo, MHMKI, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U
OIHMCBIBATH TPadbl Pa3IUYHBIMU CIIOCOOAMMU; UCTIONB30BaTh Tpadbl PU

PEIICHUH 3aJa4

VYmenune ONCpHUPpOBATh MOHATHUAMU: HATYPAJIBHOC YHUCJIO, LIEJIOC YHCIIO,
CTCIICHB C LICJIBIM ITIOKAa3aTCJIEM, KOPCHb HaTypaJleoﬁ CTCIICHH, CTCIICHDb
C palUMOHAJIBbHBIM  IIOKa3aTcjiICM, CTCIICHb C ﬂeﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHHYC, KOCHUHYC HU TaHI'CHC
ITPOU3BOJIBHOTO YHCJIA, OCTATOK II0 MOIAYJIH, PAaIHOHAIIBHOC YHUCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXECTBa HATypaJbHBIX, O CIbIX,
padOHAJIbHBIX, JIEHCTBUTEIIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IMPU3HAKU OCIIMMOCTH, HaVMEHBIINH O6IHHI>'I JACIUTC]Ib 1 HAUMCHBIIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCUICHUU 3aaa4; 3HAKOMCTBO
C DpPa3jIMYHbIMHU TO3WUOUOHHBIMH CHCTCMAaMH CYHCICHUA, YMCHUC
BBINIOJIHATh BBIYHCIICHHE 3HAUCHUN U HpeO6pa3OBaHI/IH BLIpa)KCHI/Iﬁ CO

CTCIICHAMUA U JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATh MOHATUSAMU: MIOCIEA0BATEIBHOCTD,
apupmeTHyecKas ~ Tporpeccusi,  I'€OMETpUYEcKas  Iporpeccus,
OeckoHeuyHO yObIBafoIasi TeoMeTpUYecKas IMpOTrpeccus; yMEHHe
3a/aBaTh  IOCJIEJOBATEIbHOCTH, B TOM UHCIE€ C IIOMOUIbIO
PEKyppeHTHBIX  (GOpMYJd; yYMEHHE  ONEpPUpPOBATh  TOHATHSIMH:
KOMIUJIEKCHOE YHCIIO, CONpPSUKEHHBIE KOMIUIEKCHBIE 4YMCia, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hciia, (opMa 3aUCH KOMILICKCHBIX YUCEI
(reomeTpuyeckas, TPUTOHOMETpPUYECKAs M ajredpanyeckas), yMETb
MIPOU3BOJIUThH apu(PMeTHYECKUe ACUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MPUBOJIUTh  TPUMEPbl  HMCHOJb30BAHUS  KOMIUJIEKCHBIX  YHCEIl,
ONEepUpOBaTh TMOHATHUAMHU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpHIIbl, FCOMETPUUYECKUI CMBICIT OTIpEAETUTENS

YMeHue onepupoBaTh NOHATUSAMU: pallMOHAIbHbBIE, UpPAIlOHAIbHbIE,
MoKa3aTeabHble, CTETIEHHbIE, JJorapu(pMUIecKrue, TPUrOHOMETPUUECKHE
yYpaBHEHUST M HEPAaBEHCTBA, HUX CHCTEMbl; yMEHHE OIEpPUpPOBAThH
MOHATHSIMH: TOXAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB, PAaBHOCHIIBHOCTD
ypaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEpaBEHCTBA U CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; peuIaTh
yYpaBHEHHUS, HEPaBEHCTBA U CHCTEMbl C IapaMeTpoM; MPUMEHATH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl pEIICHHUsS MaTeMaTHUYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIUSA, 4YETHOCTh (DYHKIUH,
HNEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIIUU, MOHOTOHHOCTh
(GyHKIHMH, SKCTpeMYM (YHKIIMH, HauOoJIblllee U HaUMEHbIlIee 3HAUCHUS
GyHKIIMM Ha TPOMEXKYTKE, HenpepbiBHAas (QYHKIHS, ACUMITOTHI
rpaduka GyHKIUM, TepBas U BTOpas MpousBogHas (yHKIuUWH,
reOMEeTpUYeCKUid U (PU3NUECKU CMBICI IPOU3BOJHOM, IEpBOOOpa3Hasi,
OTpeNeNEHHBI WHTErpall; yMEHHE HaXOJIUTh AaCHUMIITOTHI Trpaduka
(YHKIIMHM; YyMEHUE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHMUS,
YaCTHOTO U KOMMO3UINHU (PYHKIIHIA, HAXOIUTh YpaBHEHHE KacaTelbHOM
K TpaduKy QyHKIIMHU;, YMEHHE HAXOIUTh MPOU3BOIHBIE HIEMEHTAPHBIX
(GyHKUUH; yMEHUE HCHOJb30BaTh MPOU3BOJHYIO Ul MCCIEJOBAHUS
(GyHKIMHI, HaXOAUTh HAHOOJIBIINE U HAUMEHBIIINE 3HAYeHUS (PYHKIINN;
CTpOUTh TpadUKy MHOTOUJIECHOB C HCIOJIb30BAaHWEM armapaTa

MAaTEMAaTUYCCKOTO aHaJIn3a; MIPUMCHATDH MPOU3BOAHYIO IS HAXOKIACHU A




HAaWJIydllero pPEIICHWs B IPUKIAJHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHUYECKUX M (PU3NYECKHX 3aauax; HaXOAUTh IJIOMAIH U 0OBEMBI
(Guryp ¢ nOMOIIbIO UHTETPaIa; IPUBOJAUTH IPUMEPH MATEMATUYECKOTO

MOJIETTMPOBAHUS C MOMOIIBIO MU PepeHInaTbHbIX YPAaBHEHUN

YMeHue omnepupoBaTh NOHATHUSAMH: Tpapuk (GyHKIWM, oOpaTHas
GbyHKIMs, KOMIO3UIUS QYHKIMA, THHEWHas (GyHKIWS, KBapaTHIHAS
¢byHkuus, — paundoHanmbHas ~— (QYHKOUS,  CTENeHHas  (QyHKOuS,
TpUTOHOMETpHUYEeCKHe (yHKIHMH, OOpaTHBIE TPUTOHOMETPUIECKUE
(GyHKIMM, TMOKa3aTrenbHas M Jorapudmuueckas (QYHKIMH; YMEHHE
CTpOUTh TpadUKU U3YyYEHHBIX (YHKIMH, BBIIIOJIHATH NMPeoOpa3oBaHUs
rpadukoB GYHKINHA, UCTIONB30BAaTh FPpaQUKU ISl U3yUEHHS TPOLIECCOB
1 3aBUCUMOCTEH, MPHU PELICHUH 3a/1a4 U3 JAPYruX Y4eOHbIX MPEIMETOB
U 3aJa4 M3 pealbHOM >KM3HH; BBIpakaTh (hopMyslaMU 3aBHCHUMOCTH
MeXAy BEeJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpadUKu PyHKIUN JUIs
pelIeHns ypaBHEHH, HEpaBEHCTB U 3a/1a4 C MapamMeTpaMu; U300paxkaTh
Ha KOODJIMHATHOM IUIOCKOCTM MHOYKECTBA PEIICHU YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBbIE 3a/layd Pa3HBIX TUIOB (B TOM YHUCIE Ha
MIPOLIEHTHL, IOJIM U YacTH, Ha ABWKEHUE, pad0Ty, CTOUMOCTh TOBApOB U
yCIyT, HaJIOTH, 3a]]a4 U3 00JIaCTH yIPaBJICHUS TUUYHBIMHU U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBHIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCJIOBHIO 33/1a4H, UCCIIEIOBATh MOJyYEHHOE PEIICHHE U
OIICHUBATh MPABAOINOJIOOHOCTh PE3yNbTaTOB; YMEHUE MOJEIUPOBATH
peayibHbIE CUTYallud Ha SI3bIKE MATEMAaTHUKH; COCTaBJISTh BBIPAXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M HX CHUCTEMbl IO YCIOBHUIO 3ajauyH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJENIM C HCIOJIb30BAHHEM armmapaTa

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHHe omepupoBaTh IOHATUSAMHU: CpelHee apu(MeTHdecKoe,
MenuaHa, HauOoJiblllee U HaMMEHbIIee 3HAYSHUs, pa3Max, JUCIIEPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHMCIOBOrO HaOoOpa; yMEHHE MH3BIIEKATh,
UHTEPNpPeTHPOBaTh MH(OpMAIMIO, NPEACTAaBICHHYIO B TaOIUIAX, Ha
auarpammax, rpagukax, OTpakarollylo CBOWCTBA peabHBIX MTPOIECCOB
U SBJCHUH; MpEeACTaBIATh HHGPOPMALMIO C TOMOLIbIO TaOIUIl |
qyarpamM; MCCIEA0BaTh CTaTUCTHUYECKHE JaHHBIE, B TOM 4YHCIE C

NPpUMCHCHUECM Fpa(bI/I‘-ICCKI/IX MCTOAOB U OSJICKTPOHHBIX CPCIACTB,




Fpa(bI/IT-IGCKI/I nucciacagoBatTb COBMCCTHBIC Ha6JIIOI[€HI/I$I C IIOMOIIBIO

JUarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

YMeHue OonepupoBaTh MOHATHAMU: CIIyYalHBIA OIBIT U CIIy4alHOE
cOOBbITHE, BEPOSATHOCTb CIY4allHOTO COOBITUS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUUecKUX METOJIOB; MPUMEHSThH
(hopMyIBI CIOXKEHHS ¥ YMHOKEHHSI BEPOSTHOCTEH, (popMyny MOTHON
BEpOSITHOCTH, (GopMyny bepHymin, KoMOWHATOpHBIE (AKTBI U
(GopMynbI; OIIGHWBATh BEPOSTHOCTH PEANTBHBIX COOBITHI; yMEHHE
ONIEPUPOBATh MOHATHAMU: CllydallHas BEJIMYMHA, PpaCIpEICIICHHUE
BEPOATHOCTEMN, MAaTEMAaTUYECKOE OKUJAaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHUE CIIy4alHOM BENWYMHBI, (YHKIMU pacupenesieHus |
IJIOTHOCTH ~ PAaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHHWE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacupeneneHni s peleHns 3a1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBaHUM; YyMEHHE
MPUBOJIUTh MPHUMEPHl MPOSBICHHUS 3aKOHa OOJBIIMX YHUCEN B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMUAX; YMEHHE OIEpHpPOBAThH
MOHATUAMM: COYETAaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHH, YHUCIIO
nepecTaHoBOK; 6MHOM HpI0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS Ui PEeLICHMs 3a/1ad; OLEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJEIb U

UHTEPIPETUPOBATH MOJTYYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MNOHATUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIiIa, IUIOCKUHA Yrod,
JIBYTPaHHBINA yroJl, TPEXIPaHHBIA Yroj, CKPELIMBAIOLIUECS MpsMBbIE,
napajuieTbHOCTh M NMEPIEHIUKYIIPHOCTD MPSAMBIX U MIIOCKOCTEH, Yro
MEXIY MPSMBIMH, YTOJl MEXKIY NPSIMOU U IIJIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSMH;, YMEHHE HCIOJIb30BaTh
OpU pelIeHUH 3a/lad H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAaHUMETPHH;
YMEHHE OIEHUBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTH
MaTE€MaTUYECKHE MOJENU C TMOMOIIbI0 I€OMETPUUYECKUX NOHATUU U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3a]a4n
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YMeHue oneprupoBaTh NOHATHAMHU: TWIOMAAb GUTYpbl, 00BEM GUTYpHI,
MHOTOI'PaHHUK, TPABUIIbHBII MHOTOI'PaHHHK, CEUEHHE MHOTOTpaHHHKA,

KyO, mapajenenumnen, npusMa, nupamuaa, Gurypa u MOBEPXHOCTh




BpaIllCHUs, WIMHIP, KOHYC, IIap, cdepa, miomanb cepsl, miomaib
MOBEPXHOCTU MUPAMUIbI, MPU3MBI, KOHYCa, IWIMHIpA, 00bEM KyOa,
MPSMOYTOJIPHOTO TapauleNienuIe a, TUPaMUIbl, TPU3MBI, HIAHAPA,
KOHYCa, Imapa, pa3BEpTKa MOBEPXHOCTH, CCUCHHS KOHYCA M IWIHHJIPA,
napajuleIbHbIe OCH WJIM OCHOBAHWIO, CCYCHHE Iapa, IUIOCKOCTH,
Kacaromfasics cepbl, MWINHAPA, KOHYCa; YMCHHE CTPOHUTH CEUCHUE
MHOTOIpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPBI ¥ IOBEPXHOCTH
BpAIllCHUS, WX CCUYCHHS, B TOM YHCIIE C IOMOIIBIO DIIEKTPOHHBIX
CPEICTB; YMCHHE TIPUMEHSATh CBOHCTBA TCOMETPHUYECKUX QUTYD,
CaMOCTOSITEIBHO (OPMYJTHPOBATH OTPEICIICHUS H3y4aeMBbIX (QUTYD,
BBIJIBUTaTh THUIOTE3bl O CBOWMCTBAX W MPHU3HAKAX T€OMETPHUYCCKHX
¢buryp, 00OCHOBBIBATH HWJIHM OIPOBEPraTh WX, YMEHHE MPOBOJIUTH
knaccuukanuio (GUIYyp 1O pasaMyYHBIM [PU3HAKaM, BBITMOJHSATh

HeO6XO)II/IMBIe AOIIOJTHUTECIBbHBIC ITIOCTPOCHUSA
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VYMmenne OIICpHUPOBATh TMOHATHUAMU: IBMIXKCHUC B IIPOCTPAHCTBE,
MapauIeNIbHbIN TIEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B TIPOCTPAHCTRE,
MOBOPOT, TMpeoOpa3oBaHue MOAO0MS, TOAOO0HBIE (GUTYPHI, YMEHHE
pacrio3HaBaTh paBHBIC W TOJOOHBIE (PUTYPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCMOJIb30BaTh T€OMETPUICCKHE OTHOIICHHUS
MPH pEIICHUH 3a/1a4; HAXOIWTh T€OMETPUYECKHE BEIUYMHBI (JTHHA,
yroj, IJIomaas, 00bEM) MpHU pPEUICHWH 3a7ad W3 JPYrux ydeOHBIX
NPEMETOB U U3 PEaTbHOM KU3HH; YMECHHE BBIYUCIISITH TEOMETPUICCKUE
BEJIMYMHBI (IUIMHA, YroJI, TUIOIIAAb, 00BEM, IJIONIAh TTOBEPXHOCTH),
UCIIOJIBb3YSl U3YYeHHbIE (OPMYIIBI U METOJbI, B TOM 4YHCJIE: TUIOIIA/Ib
MIOBEPXHOCTH IMUPAMUJIBI, IPU3MBI, KOHYCA, IWIMH/IPA, IUIOIMAIb CHEpPHI;
00bEM Ky0a, TPSMOYTOJIBHOTO MapaJUIeICuIe/a, THPAMUIBI, TPU3MBI,
WINHIPA, KOHYyca, IIapa; YMEHHE HAaXOJWTh OTHOIICHHE OO0BEMOB

1o I00HBIX PuUryp
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YMeHue  OmepupoBaTh HOHATHAMHU:  OPSMOYTOJIbHAs  CHCTEMa
KOOPJHMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPJAMHATHI BEKTOPa, CyMMa
BEKTOPOB, MTPOM3BENICHNE BEKTOpA HA YUCIIO, PA3I0KEHHE BEKTOpa MO
0asucy, CKalsIpHOE NPOM3BEACHHE, BEKTOPHOE MPOM3BEICHHE, YTOJ
MEXKIy  BEKTOpaMH; YMEHHE  HCIOJb30BaTh  BEKTOPHBIH |
KOOPJMHATHBIH METOJ /Ul PEUICHUS TeOMETPUYECKHX 3ahad U 3aj1ad

JPYruX y4eOHBIX MPEIMETOB
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YMmeHue BBIOMpATh MOIXOAALIMA METOA s pEIIeHUs 3aJauu;
IIOHMMAHHWE 3HAYUMOCTH MAaTEMaTUKH B WM3y4YEHMM IPUPOIAHBIX U
OOIIECTBEHHBIX MPOILECCOB W SBJICHUH; yMEHHE pACIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHUE IIPUBOJUTH
IIpUMEPBl MAaTEMATUYECKUX OTKPBITUH POCCHMCKOM W  MHPOBOM

MaTE€MaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon
1 Yucna v BIYKCICHUS
1.1 HarypanbeHble u nensie yncna. [Ipu3Haky JenuMMoCTH HEIbIX YUCE
19 Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATUYHBIC JpOOH, TMPOIEHTHI,
' 0eCKOHEUHBIC IEPHUOTUNIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalibHOM cTeneHu. [{eficTBus ¢ apupmMeTHIecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenenp ¢ menbiM ToKazareraeM. CTeneHb C palMOHAIBHBIM ITOKa3aTeNeM.
' CBolicTBa CTEIEHU
L5 CHHYyC, KOCHMHYC W TaHT€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
JlefictBuTenbHble 4ucCIa. ApH(PMETHYECKHE OIepanuu C JeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnmkEHHbIE BEIUMCICHUS, TPaBUiIa OKPYIJICHUS, TPUKU]IKA U OL[EHKa
pe3ynbTaTa BIUMCICHHH
1.8 [IpeoOpazoBaHue BeIpaKEHUH
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHECHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHe YpaBHEHUS
2.5 Lenpie 1 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI




OyHKIMH U TpapUKH

Oynkius, cnocoOsl 3axanus (ynkuuu. ['padux ¢yHkuuu. Bzaumuo obOparHbie

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKINHA
OO6nacte ompeneneHUss U MHOXKECTBO 3HadeHHMH QyHKiuu. Hymm ¢yHKOmm.
39 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcumMymbl 1 MUHEMYMBI (GyHKUMH. HanOosbpliee w HauMeHbIee 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CrenenHas (GyHKIUS C HaTypajdbHBIM M IIEJBIM TOKa3areneM. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIMU, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumnTorsl TpadukoB QyHkuuid. CBolicTBa  (GYHKIHIM,
' HETPEPBIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTemaTtuyeckoro aHanusa
4.1 [TpousBomnas pynkuuu. [IponsBoaHbIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TPOU3ZBOJAHONM K HCCIAEAOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTh W
4.2 IKCcTpeMyMbl. HaxosxieHne HanboIbIero 1 HaMMEHBIIETO 3HAaYeHUsST (PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUSI




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI 1JIS1 YHEHUKA

* Maremaruka: anreOpa U HayaJla MATEMaTUYECKOT0 aHallu3a, reoMeTpus. Anredpa u Havaia
MatemaTudeckoro ananmmsa, 10-11 kmaccesl/ Anmumos 1L A., Konsrua FO.M., TkaueBa M.B. u np.,

Axunonepnoe o6mectso «M3narensbctBo «lIpocsenienne»

METOIUYECKUE MATEPUAJIbI IJIs1 YYUTEJIA

Bunenkun H. f. ®ynkuuu B npupoae u Texuuke: KH. u1s1 BHEKIACCHOTO YTEHUS
IX-X k1. — M.: IIpocBemenne, 1985. — 165 c. (Mup 3HaHMI).

Boponuarnna O. A., Beicouxuit U. P., Tpyaun A. A. Smenxo . B. IIpaktuko
OpHEHTHPOBAaHHbIE MaTeMaTHUECKUE 33]Jaul KaK CPEJCTBO Pa3BUTHUS
¢dbyHKIMOHaTBEHOM TpaMoTHOCTH // [lemarornueckue uamepenus. — Ne 2. — 2021.
JHemeneBa H. B. Kommiekcubie uncna. KomrmiekcHbie yucia : COOpHHUK 3a1ad /
H. B. [lemeneBa; M-Bo c.-x. P®, dbenepanbrOe roc. OromreTHOE 00pa3oB.
yupexJeHue Boicuiero. oopasos. «llepmckas roc. c.-X. akaj. uM. aKkaj.

. H. [IpsaaumaukoBay. — [Tepmb: UIIL «IIpokpocts», 2016. — 32 c.

Homopsn A. I1. MaremaTudeckue urpsl u passiedenus. — M.: ['oc. uzn.pus-mar.
ymT., 1961. - 169 c.

Kapnayxosa O. A. Ilpukiagnsie 3a7jaun B MaTeMaTuke: yueOHoe nocodue /

O. A. Kapnayxosna, B. A. lllepmnesa, T. O. KouetkoBa. — Cu0. denep. yH-T,
WH-1T kocMuu. 1 uHPopM. TexHooruid. — Kpacunosipck: COVY, 2020. — 216 c.
[Tuaypun JI. @. O TpuroHoMeTpUu M He TOJIBKO O Hel: mocodue A yualuxcs
9-11 xi. — M.: [Ipocsemenue, 1996. — 80 c.

[Moiis JI. Kak pemiats 3agady: mocobue s yuuteneid. — ['ocynapcTBeHHoe

y4eOHO-TIeJarornueckoe u3aareabcTBo Munuctepersa npocsemienust PCOCP,



1959. — 208 c.

Tpyxun A. B. OO0 ucrosns30BaHUN BUPTYAIbHBIX JIabopaTopuii B 00pazoBaHuu /
A. B. Tpyxun // OtkpsiToe U 1uctaniimonHoe oopazoBanue. — 2002, — Ne 4 (8).
10. Iamupo U. M. Mcnons3oBanue 3a7a4 ¢ MPAKTUUECKUM COJIEPKaHUEM

B npernojaBanuu MareMatuku. Ku. mis yaurens. — M.: [IpocBemenune, 1990. —

96 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

1. Math.ru — [Dnexrponnsiii pecypc]. — URL: https://math.ru (mara oOparienus:
23.06.2023)

2. bank 3amanwuii 1y GOPMHUPOBAHUS M OTICHKH (DYHKIIMOHAIEHOW TPAMOTHOCTH
00yJaroIMXxcsi OCHOBHOM TIKOJIBI (5—9 KJaccel). — [ DIEKTpOHHBIHN pecype]. —
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