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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOIo
aHanu3a» 0a3zoBoro ypoBHs st oOydaronquxcs 10 —11 knmaccoB pazpaboTtaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusA, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmuzanusi mporpaMMbl OOECTIEUYMBAET OBIAJACHHE KIFOUEBHIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO W TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOIITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHUYECKOrO aHaU3a» SIBJISETCS OJHUM U3
HanboJyiee 3HAYMMBIX B MPOTpaMMe CTaplield IIKOJIbI, TMOCKOJIBKY, C OJHOM
CTOpOHBI, OH oOOecneYrMBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Y4YeHHUs BCEX
€CTEeCTBCHHO-HAYYHBIX KYPCOB, a C JAPYroMl CTOPOHBI, (OPMHUPYET JOTUUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMyIUpPYET CBOU JOCTHUIKEHUSI B MaTeMaTHUeCKoi (popme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMH KOHCTPYKIUSMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCIIOIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiu3a B CTaplied IIKOJIE ydYaluecs
MOJIyYalOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3a/Ja4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHYECKUX MOJEJEH pealbHbIX CUTyallMd W HHTEpHpETaIuu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIINMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc o6nagaeT 3HAYMTENBHBIM BOCHUTATEIBHBIM MOTEHI[MATIOM, KOTOPBIi
peanusyeTcs Kak depe3 y4deOHbI Marepuall, cocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN PE3YIIbTAaT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOAUYECKUE JUHUU: «YHCIa W BBIYUCIEHUSY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €ECTECTBEHHO JOTMOIHSIS JPYr Apyra U MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydaiuecs OBiIaaeBaloT BcE Ooiee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, NOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHajau3ay, JJIs PEHICHHs] CAMOCTOSTENBHO CPOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

ConepxaTtenbHo-MeTOAMYECKas JUHUSA «YUuncna W BBIYMCIEHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GOpMUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOUYAIOMIUX B CeOs
UCIIOJIb30BaHUE PAa3IUYHBIX (OpPM 3amucu  NEWCTBUTEIBLHOTO 4YHCIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuwaromuecs TOJYy4aroT HaBBIKM MPUOIMIKEHHBIX BBIYUCICHUH,
BBITIOJIHCHUSL JICUCTBUH C YMCIIaMH, 3allMCAaHHBIMU B CTaHAapTHON (opme,
UCIIOJIb30BAHUA MAaTEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LEblX, PalHUOHAJIBHBIX, WUPPALUOHAIbHBIX,
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
HaxOoXKJEHUEe HauOOJIBIIMX W HAUMEHbIIMX 3HaueHUl (yHkuuu. [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 W Jorapudmbl. brarogaps u3ydeHHIo aiareOpanvyeckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcsl ¢ IPYruMH JIMHUSAMU Kypca, MOCKOJIBKY B KAKOM-TO CMbICJIE 3aJ1aET
NOCJIEIOBATEeNIbHOCTh U3yUYeHusl Matepuania. M3yueHue cTeneHHoM, moka3aTeabHOMU,
JorapuMUYECKOr M TPUTOHOMETPUUECKUX (DYHKIMNA, UX CBOMCTB U TrpaduKOB,
UCIIOJIb30BaHUEe (DYHKIIUN U PEIICHUS 3a7a4 U3 APYruX Y4eOHBIX MPEAMETOB U
peaNbHON >KM3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHaJIU30M, TaK U C
pelieHreM ypaBHEHUM U HepaBeHCTB. IIpu 3TOM Ooiibllioe BHUMaHUE YIENSIETCS
dbopMupoBaHUIO  yMEHUS  BBIpaXaTh (OpPMYyJIaMH  3aBUCUMOCTH  MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepKaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMHUYECKOTO MBIIUJICHUS, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIE0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTE€MAaTHYECKUX MOJENIEH peaabHbIX CHUTYalHil,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUW pPAcCloO3HABaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCS PE3YJIbTaTaxX, MOJYYEHHBIX B X0/I€ Pa3BUTHSI MAaTEMaTUKH KaK HAyKH,
U UX aBTOpaX.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  3JJIEMEHTaM  TEOPUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
[IPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOJXKHOCTH IIKOJBHUKY IIOHMMAaTh TEOPETHKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)X€ OCHOBBI MAaTeMaTUYECKOI'O  MOJECIMPOBAHUA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTepuai Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyebHOM miaHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTHYeCKOro
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonanbsabie yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE APOOH, MPOLEHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE YHMCHA. PanuoHanbHblE MW HMpPpPALMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JNEUCTBUTENBHOrO yucia. Mcnonb3oBaHuWe MOAXOAsAIEed  (OPMBI  3alUCH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb YypaBHEHUs. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
W 3aJ1a4 U3 Pa3IuvHbIX 00JIacTell HAYKU U PEATbHOM KU3HU.

DOyHKUNH U TPaPUKH

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

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

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



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Hayajga MareMaTH4ecKkoro aHajm3a

ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCIE0BATCIILHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIO0XKHBIX NPOLEHTOB. Mcnonp30BaHUE NpOrpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

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

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JlecsiTHUHbIE U HATYpaIbHbIE JTOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

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

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3a7ad M 3a/Jad W3 Pas3udHbIX 00JacTeld HAyKWM W peabHOM
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIUU, UX CBOUCTBA U rpadUKy.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



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

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUU 3ajad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

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

[IpousBoaHble  3neMeHTapHbIX  QyHKuud.  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 NPOU3BOAHON I HAXOXKJACHUS HAWJIy4dlllero pEIICHUS B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



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 TPOrpaMMbl y4eOHOIro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUICKUX MAaTEMATHUKOB U POCCUHCKON MaTeMaTUYECKOW IIIKOJIBI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHXKEHHI B JAPYTrUX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTUYECKOTO  IOBEICHUS,
CBA3aHHOI'O C MPAKTUYECKUM MPUMEHEHHUEM JTOCTUKEHUN HAYKU U JESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYTYILIETO.

DcTeTn4ecKkoe BOCIIUTAHKE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIPUMMUYHUBOCTBIO K MATEMaTUUECKUM aCIIeKTaM Pa3JMYHbIX BUJIOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (37I0pOBOE MUTAaHUE, COATIAHCUPOBAHHBIA PEKHUM 3aHATHI H
OTJbIXa, PETYNIspHas PU3NYECKast AKTUBHOCTH); (PU3UUECKOTO COBEPIIICHCTBOBAHUA,
MIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYyAY, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBHIO HKOJIOTMYECKOM KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacCTH  OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4elOBEYECKON IesTEIbHOCTH, JTAloOB €&
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eucCmeUusAMU, YHUBEPCAIbHLIMU Pe2YTISIMUBHBIMU OeliCMBUSMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble lornueckue AEUCTBUA:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npotuBopeurss B (aKTax, [aHHBIX, HAOJIONCHHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTHUBHOI0), BHICTpaUBaTh apryMEHTaLHUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHHUS M BBIBOJBI IO pe3yJibTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIUYHBIX BUIOB U (DOPM MPEIACTABICHUS;

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KoMMyHukamueénwvle  Oelicmeus,  00ecnevyugarom

ChOpMUPOBAHHOCIL COYUATLHBIX HABLIKOS 00VUATOUUXCSL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a/1a4d, KOMMEHTHPOBATh MOJYyUYEHHBIN pE3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMANIOTa, OOHApYKUBaTh pa3jiMyMe M CXOJICTBO MO3UIIMMA; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA TMPOAYKT IO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvlie  pezynamuenvie  Oelicmsus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranuzanus:

COCTaBIIAThH TUIAH, AITOPUTM PEIIECHUS 3a]a4i, BEIOUPATh CIIOCOO PEIICHHS C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX ITPOOCCCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajza MaTeMaTHYECKOro aHalu3a
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATHUSIMH: PAIMOHAIBHOE U JEUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LEIbIM IIOKa3aTesleM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YTJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN 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, COCTAaBIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh NOHATUAMH: YETHOCTh U HEUYETHOCTH (DYHKUMH, HYIH (YHKLINH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpapuku (QYHKIUHA ISl  UCCIEAOBAHMUS TPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSAMHU:  [OCIENOBATEIBHOCTh, apupMeTHdyecKass Hu
reOMETpPUYECKasi MPOrPECCHH.

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

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosb30BaTh CBOMCTBA MOCIEN0BATENIBHOCTEW U IPOTPECCUM IS PEILICHMS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX TPOLECCOB W SBJICHUM, MpH pELIeHUH 3aJad M3 JPYruX YyueOHbIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJI peIICHUS 3a]1a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

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



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
ONEPUPOBATH TMOHATUSAMM: IOKA3aTEIBHOE YpPaBHEHUWE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIIBI JJOTapU(PMUUYECKUX YPABHEHUIN U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHnst NpoCTEMIINX CUCTEM U COBOKYITHOCTEW palMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH TOKa3aTeNbHOH, Jorapupmuieckon u
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y UCIOJIB30BATH UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPaBHECHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCIIOJIb30BaTh TEOMETPUICCKUN U PUBNUECKHUIN CMBICI MPOU3BOIHON IS pEIIeHUs
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSThH PE3YIbTAaThl HCCIEAOBAHUS K TTOCTPOCHHUIO TPaduKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpaszHbie 3JIEMEHTAPHBIX (DYHKIIHMA, BBIYUCISATH HWHTETPA
o ¢popmyne Hotorona—JleliOnuia.

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



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n NPOrpamMMbl

MHOk€eCcTBa pallHOHAJIBHBIX U
JIEMCTBUTENbHBIX YUCEN. PalnOHAIbHBIE
YpaBHEHUS U HEPABEHCTBA

Oynkuuu u rpapuku. CTeneHs ¢ LeabiM
MoKazaTesemM

Apudmernueckuil KOpeHb N—Oi CTETEHH.

HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA

DopMmyJibl
TpUroHOMETpHUH. TpUrOHOMETpPUYECKUE
ypaBHEHUS

HOCJ’IGI[OB&TCJ'IBHO CTH U IPOIrpeECCUun

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero

14

18

22

68

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

JuekTpoHHble (U poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

https://m.edsoo.ru/KYG7NZURY

https://m.edsoo.ru/ESM1F56M3

https://m.edsoo.ru/W2CV80370

https://m.edsoo.ru/\WVNOES6GMP

https://m.edsoo.ru/01NY8KYRU

https://m.edsoo.ru/SEBER9VK5



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

~N o o b~

11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

CreneHs ¢ pallMOHATILHBIM [TOKA3aTENEM.
[Tokazarensuas pynkuus. [lokazarenbHbie
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIIHS.
JlorapudmMudeckue ypaBHEHHS 1
HEpaBEeHCTBa

Tpuronomerpuyeckue GyHKIUH U UX
rpaduku. TpuroHomerpuueckue
HEpPaBEHCTBA

[IpousBoanas. [Ipumenenre npou3BoJHON
HuTerpan u ero npuMeHeHus

CucrteMbl ypaBHEHHI

HarypainbHble u nemnbie yncna

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTH3alUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaudecTBO 4acoB

Bcero

12

12

24

12

18

102

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

duekTpoHHble (UG poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

https://m.edso0.ru/SSEJGAPNA

https://m.edso00.ru/107CT1AV8

https://m.edsoo.ru/XRW8YNBTP

https://m.edsoo.ru/DK9VLOTN4
https://m.edsoo.ru/ALMBWA4BH

https://m.edsoo.ru/GT0833N3F
https://m.edsoo.ru/RSR0O5SJFR

https://m.edsoo.ru/BFUNE9BGN



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 KVIACC

Ne
n/n

Tema ypoka

MHO3K€eCTBO, ONepaIuy HaJl
MHOKecTBaMu. J[marpaMMbl
Ditnepa—Benna

PammmonansHEIe YMCHa.
OOBIKHOBEHHBIC U JCCATUYHBIC
IpoOH, MPOLIEHTHI, OECKOHEYHbIE
MePUOANIECKUE APOOH

ApubdmMeTnueckue orneparuu ¢
paloHaIbHBIMU YUCIIaMH,
npeoOpa3oBaHMs YHCIOBBIX
BBIPAKECHU U

[Ipumenenue npobeit u
MPOLIEHTOB ISl PELLICHUS
MPUKIIAHBIX 33/1a4 U3 Pa3IMYHbIX
oTpacJei 3HaHuM U pealbHOU
KU3HU

[Ipumenenue npobeii
IIPOLIEHTOB JUIsl PELICHUS
MIPUKIIAJHBIX 3a/1a4 U3 Pa3InYHbIX
OTpaciiell 3HaHUM U pealbHOU
KU3HU

JleficTBUTENIbHBIC YHCIIA.

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara

U3YyYCHUA

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

https://m.edsoo.ru/HUOLULGL9

https://m.edsoo.ru/37WA8YES4

https://m.edsoo.ru/8JYFUB5M4

https://m.edsoo.ru/PFOU2V68I

https://m.edsoo.ru/MHOTOXNS3E

https://m.edsoo.ru/P3JPHC8MO



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
https://m.edsoo.ru/P3JPHC8M0

10

11

12

13

14

15

16

PanmonanpHbie 1
HppalHOHAIbHBIE YHCIIA

ApupmeTrueckue oneparum ¢
ﬂeﬁCTBHTeHBHBIMH qHucjiaMu

[TpuGnmxEHHbBIC BEIYUCIICHHUS,
IpaBuUjia OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUN

TO)KI[CCTBa U TOXKICCTBCHHBIC
npeoOpazoBaHus

VYpaBHEHHE, KOPEHb YPABHEHUS

HepaseHctBo, pemenue
HEpaBEHCTBA

Merto1 UHTEPBAJIOB

Pemenue nensix u qpoOHO-
paIMOHAIBHBIX YPABHCHHUH 1
HEPAaBCHCTB

KonTtponpHas padoTa o teme
"MHO€eCTBa pallMOHAIBHBIX U
JIEMCTBUTEIBHEIX YHCET.
PanmvonansHbIe ypaBHEHUS U
HEepaBeHCTB"

OyHKIMA, CIIOCOObI 3a/1aHHs
¢byskun. Bzaumuo oOpaTHbie
GbyHKIIII

I'padux Gpynkun. O6sacTh
OTIpeieNIeHUs] 1 MHOKECTBO
3HayeHuit pyHkuu. Hymu
¢ynkuuu. [IpoMexyTku

https://m.edsoo.ru/IMQWZ24T1

https://m.edsoo.ru/JFSKM11EJ]

https://m.edsoo.ru/\VA4VH6PJD

https://m.edsoo.ru/KFDEBHI7I

https://m.edsoo.ru/83KWSU6M4

https://m.edsoo.ru/EIXGRN3DO0

https://m.edsoo.ru/AISCWMJUIR

https://m.edsoo.ru/T95VYRBXM

https://m.edsoo.ru/LUY75YGCX

https://m.edsoo.ru/KN7K418VC



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
https://m.edsoo.ru/KN7K4I8VC

17

18

19

20

21

22

23

24

25

26

27

3HAKOIIOCTOSHCTBA
Yérupie 1 HEUETHBIE (DYHKIUU

CreleHs ¢ IEeIbIM II0Ka3aTEIEM.
CrangaptHas ¢popMa 3armucu
JNEUCTBUTEIILHOIO YHCiIa

Hcnonn3oBaHme 1m0 X0 IA1IICH
(hopMBI 3aTTUCH IEUCTBUTETHHBIX
YUCEJT JIJISl PEIICHUS
HpaKTI/ILIeCKI/IX 3a1a4 U
Hpe)ICTaBJ'IeHI/ISI JAHHBIX

CrenenHnas GyHKIUS C
HATyPaAJIbHBIM U IIEIBIM
nokazarenem. E€ cBolicTBa u
rpadguk

ApudmMeTnueckuii KOpeHb
HaTypaJbHOU CTENIEHU

ApubdMeTnueckuii KOpeHb
HaTypaJbHOW CTENECHU
CBoiicTBa apr(pMETHIECKOTO
KOpH$ HaTypajibHOM CTENEHU
CpoiicTBa apu(METUUECKOTO
KOpH$ HAaTypajbHOM CTENEHU
CpoiicTBa apupMEeTUYECKOTO
KOpH$ HAaTypajbHOM CTENEHU
JlelicTBus ¢ apupMETHIECKUMU
KOpPHSIMH N—OM CTENEHU

JlelicTBus ¢ apupMETHIECKUMU
KOpPHSIMH N—OW CTEIEHU

https://m.edsoo.ru/TCHOJ9UPK

https://m.edso00.ru/7TS62DZBQ

https://m.edsoo.ru/UWPAJ7N10

https://m.edsoo.ru/13LJ50GEE

https://m.edsoo.ru/7TCVYEVAV7

https://m.edsoo.ru/KQBCYHL5Y

https://m.edsoo.ru/169L4JVYQ

https://m.edsoo.ru/77PFLCQ8N

https://m.edsoo.ru/G5SWZ3RWF

https://m.edsoo.ru/KBGV9J41B

https://m.edsoo.ru/YG9QJLHAI



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
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

28

29

30

31

32

33

34

35

36

37

38

39

40

JleiicTBus ¢ apuPpMETHIECKUMU
KOPHSIMU N—O# CTENEHU

JleiicTBus ¢ apudMETHICCKUMU
KOPHSIMU N—O# CTEIEHU

JleiicTBus ¢ apudMETHISCKUMU
KOPHSIMU N—O# CTEIEHU

Pemenue nppannoHanbHbIX
YpaBHEHUIN U HEPABEHCTB

Pemenue nppannoHanbHbIX
YpaBHEHUN U HEPABEHCTB

Pemenne nppanroHambHbIX
YpaBHEHUM U HEPABEHCTB

Pemenne nppannoHanbHbIX
YpaBHEHUIN U HEPABEHCTB

Pemenue nppannoHanbHbIX
YpaBHEHUI U HEPABEHCTB

CaoiicTBa u rpaduK KOpHS n-0i
CTETeHU

CaoiicTBa u rpaduK KOpHS n-0i
CTETeHH

KonTtponbHas pabora o teme

"ApudmeTrndeckuii KOpeHb N—0i

crenenu. ppanuoHaabHbIe
ypaBHEHUs U HEpaBEHCTBA"
CuHyC, KOCHUHYC U TaHT€HC
YUCJIOBOTO apryMeHTa

CI/IHYC, KOCHUHYC U TAHI'CHC
YHUCJIOBOTO apryMmcHTa

https://m.edsoo0.ru/SAMIGAHQSM

https://m.edso0.ru/SMOROG1D3

https://m.edsoo.ru/NRYVSE6Z8

https://m.edsoo.ru/NXMGYF8I5

https://m.edsoo0.ru/OWXJFVOGJ

https://m.edsoo0.ru/T66 K2RMY5

https://m.edsoo.ru/OAIN4WIJO

https://m.edsoo.ru/HWHUD2NNC

https://m.edsoo.ru/1E25E18SD

https://m.edsoo.ru/QNZB9V7GS

https://m.edso0.ru/Q1KQCUC4D

https://m.edsoo.ru/CPX3082P7

https://m.edsoo.ru/KEQV00CZZ



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
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

41

42

43

44

45

46

47

48

49

50

51

ApKCUHYC, apKKOCHHYC U
apKTaHI'€HC YHUCIOBOrO apryMeHTa
ApKCHHYC, apKKOCHHYC U
apKTaHI'€HC YHUCIOBOrO apryMeHTa
Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIEICHHUE
TPUTOHOMETPUUECKUX (PYHKUIMN
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYXXHOCTB, OTIpe/IeTICHHE
TPUTOHOMETPHUECKUX (PYHKIIAN
YHCIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIsl

OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIsl

OcCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

[IpeobpazoBanue

TPUTOHOMETPHUUECKUX
BBIpAKCHUHN
[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIpAXKCHUI
IIpeobpazoBanue
TPUTOHOMETPHUUYECKUX

https://m.edsoo.ru/F9AWH45BG

https://m.edsoo.ru/N4889EZ8R

https://m.edso0.ru/5SZT2FBB9

https://m.edsoo.ru/YYZPF36KN

https://m.edsoo.ru/I8F5RJJ3N

https://m.edsoo.ru/SC5U397F9

https://m.edso0.ru/918HYTGCO

https://m.edsoo.ru/C9TMKQF48

https://m.edsoo.ru/91IMO0AFCO

https://m.edsoo.ru/LTBOUHA4F

https://m.edso0.ru/BOK9K8FGV



https://m.edsoo.ru/F9AWH45BG
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
https://m.edsoo.ru/LTBOUHA4F
https://m.edsoo.ru/BOK9K8FGV

52

53

54

55

56

57

58

59

60

61

BBIPAXKCHUIN

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAXKCHUI

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUIN

Pemenune TpuroHoMeTpruuecKux
YpaBHEHUU

Pemenune TpuroHoMeTpruuecKuX
YpaBHEHUU

Pemenune TpuroHoMeTpruueCcKuX
YpaBHEHUU

Pemenune TpuroHoMeTpru4ECKUX
ypaBHEHUU

Pemenune TpuroHoMeTpu4ECKUX
ypaBHEHUU

Pemenue TpuroHoMeTpu4ECKUX
ypaBHEHUH

O0001enue 1Mo reMaM

"OCHOBHBIE TPUTOHOMETPUUECKUE

¢dopmyinsl. Tpuronomerpuueckue
ypaBHeHUS"

KonTposnpHas paboTa o teme
"®OopMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHeHus"/Bcepoccuiickas
IIpoBepoyYHas pabora

https://m.edsoo.ru/\VM9110N5V

https://m.edsoo.ru/GNKNPMR1U

https://m.edsoo.ru/56 K85 EHZU

https://m.edso00.ru/6 XXPVVJIXA

https://m.edsoo.ru/LEPISYY4W

https://m.edsoo.ru/MUSCZXEG6Q

https://m.edsoo.ru/HPKOF4KJP

https://m.edsoo.ru/FNX4E5LUC

https://m.edsoo.ru/796P4UYBR

https://m.edsoo.ru/RCOOETQNA



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
https://m.edsoo.ru/FNX4E5LUC
https://m.edsoo.ru/796P4UYBR
https://m.edsoo.ru/RC00ETQNA

62

63

64

65

66
67

68

Hrorosas koHTpoJbHAs padoTa /
Bcepoccuiickas npoBepoyHas
pabora

O0001menne, cucTreMaTn3arus
3HAHMM 32 Kypc anredpbl U Hayall
MaTeMaTH4ecKkoro aHamuza 10
Kjacca

Apudmernueckas u
reoMEeTpUIecKasi IPOTPECCHH.
Hcnonp30Banne nporpeccuu uist
peleHus peabHBIX 3a1a4
MPHUKIIAJHOTO XapakTepa
beckoneuHo yoObIBarorast
reoMeTpHuuecKas porpeccusi.
CymMa GeckOHEYHO YOBIBaroOIIeH
reOMETPUYECKON IPOTrPECCHH

dopmyrna CI0KHBIX TPOLIEHTOB
dopmyra CI0KHBIX TPOLIEHTOB

O0o001enue, cucTeMaTH3aIus
3HAHUH 3a Kypc ajureOpbl U Havall
MaTeMaTH4ecKoro aHaiausa 10
Kjacca

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

https://m.edsoo.ru/OINT7D205

https://m.edsoo.ru/BO3X694VF

https://m.edsoo.ru/2T49MHHH9

https://m.edsoo.ru/F5N2ANA4G

https://m.edsoo.ru/DXJ82PMWO

https://m.edsoo.ru/H7S9QLKEA

https://m.edso0.ru/2193BZQ4A



https://m.edsoo.ru/OINT7D2Q5
https://m.edsoo.ru/BO3X694VF
https://m.edsoo.ru/2T49MHHH9
https://m.edsoo.ru/F5N2ANA4G
https://m.edsoo.ru/DXJ82PMWO
https://m.edsoo.ru/H7S9QLKEA
https://m.edsoo.ru/2193BZQ4A

11 KVIACC

n/n

10

11

Tema ypoka

Crenenb ¢ pallMOHAIBHBIM
MoKa3zaTesieM

CBoiicTBa cTeneHu
[IpeobpazoBaHue BhIpaKEHUH,
COJIepIKaIUX pallMOHATBHBIE
CTCTICHH

[IpeobpazoBaHue BRIpaKEHUH,
COJIepIKaIUX PAIlHOHATBHBIC
CTETIeHU

[IpeobpazoBaHue BBIpAKEHUH,

COJIepXKaIIuX paruoHaIbHBIC
CTEIEHU

IlokazarennHBIC YpaBHCHUA U
HCpaBCHCTBA

IlokazarennHBIC YpaBHCHUA U
HCPABCHCTBA

IToka3aTensHbIE YpaBHCHUS U
HCPABCHCTBA

IToka3aTensHbIE YpaBHCHUS U
HEpaBCHCTBA

IlokazatenbHbIC YpaBHCHUS U
HCpaBCHCTBA

ITokazaTenpHast pyHKIMA, €€

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edso0.ru/3SOCUH3W0

https://m.edso0.ru/S5J1R9GOM

https://m.edsoo.ru/R3V5PAH19

https://m.edsoo0.ru/10P1F2ZAS

https://m.edsoo.ru/D9YG96W X7

https://m.edsoo.ru/YX6Y735P2

https://m.edsoo.ru/TSL5ZRHAJ

https://m.edsoo.ru/M3KPYXT09

https://m.edsoo.ru/USNVGQXIL

https://m.edsoo.ru/43EARX0D3

https://m.edsoo.ru/TEO869HTH



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
https://m.edsoo.ru/TEO869HTH
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20

21

22
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24

CBOIicTBa U rpaduk

KonTtposnsHas paboTa o teme
"CteneHs ¢ palMoHAIbHBIM
nokaszarenem. [lokazarenpHas
¢ynkuus. [lokazarenbHble
yYpaBHEHUS U HEpaBeHCTBA"

Jlorapudwm uncna

HGCSITI/ILIHI)IC " HaTypaJIbHBIC
Jorapu(pmsl

[IpeobpazoBaHue BBIpaKEHUH,
coJieprKalux Jorapu@mol
[IpeobpazoBaHue BBIpAKEHUH,
coJieprKalux Jorapudmol
[IpeobpazoBaHue BBIpAKEHUH,
coJIepXKaIiux Jorapudmol
[IpeobpazoBaHue BhIpAKEHUH,
coJIepXKaIiux Jorapudmol
Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBeHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckas QyHKIM, €€
CBOIcTBa U rpaduk

Jlorapudmuueckast QyHKIM, €€

https://m.edsoo.ru/5SBWZVFW9F

https://m.edso00.ru/S2PYSSME7

https://m.edsoo0.ru/AJ51DTX9E

https://m.edsoo.ru/IAWFA1Q5Q

https://m.edso0.ru/GBGH44TGC

https://m.edsoo.ru/M8Q8RFDMS

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

https://m.edsoo.ru/HWUB2LHFU

https://m.edsoo.ru/2UAGJZC5B

https://m.edsoo.ru/VQR1JP1KW

https://m.edsoo.ru/OYNMCKO9RD

https://m.edsoo.ru/JOOHWINGL

https://m.edsoo.ru/N7K1UXIZQ



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
https://m.edsoo.ru/N7K1UXIZQ

25
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27

28

29

30

31

32

33

34

35

36

CBOIicTBa U rpaduk
Tpuronomerpuyeckue GyHKINH,
UX CBOICTBa U rpaduku
Tpuronomerpudeckne QyHKINH,
UX CBOWCTBA U rpaduku
Tpuronomerpudeckne QyHKINH,
UX CBOMWCTBA U rpaduku
Tpuronomerpudeckne QyHKINH,
UX CBOMWCTBA U rpaduku
[TpumMeps! TPUTOHOMETPHUIECKUX
HEPaBEHCTB

[TpumMeps! TPUTOHOMETPHUIECKUX
HEPaBEHCTB

ITpuMeps! TPUTrOHOMETPUUECKUX
HEpPaBEHCTB

IIpumMeps! TPUTrOHOMETPUUECKUX
HEpPaBEHCTB

KonTposnpHas paboTa o teme

"Jlorapudmudeckas QyHKITHSA.
Jlorapudmuueckue ypaBHEHHS U

HepaBeHCTBa.TpI/IFOHOMeTpI/I‘ICCKI/Ie

(GYHKIMH B UX
rpaduku. TpuroHomMeTpruuecKme

HepaBeHcTBA"
HenpepriBHbie QyHKIIIH

Meton HUHTCPBAJIOB I PCHICHUS
HCPAaBCHCTB

Meton HUHTCPBAJIOB I PCHICHUS

https://m.edsoo0.ru/LOZVIYRDG

https://m.edsoo.ru/UUWKBS8L6F

https://m.edsoo.ru/95VB5ABJ0

https://m.edsoo0.ru/SP41PSHQM

https://m.edso00.ru/SLSQ4AYYN

https://m.edsoo.ru/1J19Z2JZRQ

https://m.edso0.ru/QY8YSBTCF

https://m.edsoo.ru/LL8LZ0CDP

https://m.edso0.ru/X8GZYM5HR

https://m.edsoo.ru/7ULWADO6B

https://m.edsoo.ru/RML4LS6CD

https://m.edsoo.ru/UV2R8QHUH



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
https://m.edsoo.ru/UV2R8QHUH

37
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39

40

41

42

43

44

45

46

47

48

49

HEPaBEHCTB
[IpousBoanas GyHKIUH
[IpounsBoaHas GyHKIHH

I'eomerpuueckuii u puzndeckuii
CMBICJI IIPOU3BOTHOM

I'eomerpuueckuii u puznyeckuit
CMBICJI IIPOU3BOTHOM

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKIMNA

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINNA

[IpounsBoHas cyMMBl,

MIPOU3BEACHHUS, YACTHOTO (PYHKUIUN

[IpousBoHAS CYMMBI,

MIPOU3BEACHHUS, YACTHOTO (PYHKUINN

[IpousBoHAS CyMMBI,

MIPOU3BEACHHUS, YACTHOTO (PYHKIIUN

[Ipumenenre mpou3BOIHOM K
WCCIeI0BaHUIO (QYHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenne Mponu3BOIHON K
HCCIIeIOBAaHUIO QYHKIIMNA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI
[Ipumenenne Nponu3BOIHON K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K
UCCIIeIOBAaHUIO (PYHKIIMHA Ha

https://m.edsoo.ru/M\WW1RR5VGS8

https://m.edsoo.ru/TXVIGOIO2

https://m.edsoo.ru/JZHKV18M1

https://m.edso0.ru/3SCPCCY4M6

https://m.edsoo.ru/JW5SAJQU3

https://m.edso00.ru/4AG1I0YGVZ

https://m.edsoo.ru/E952RO0JH

https://m.edsoo.ru/VV7IMX6YMG

https://m.edsoo.ru/4BJ5FF9Z4

https://m.edso0.ru/SW35GSVPK

https://m.edsoo.ru/8WL91USN6

https://m.edsoo.ru/NE66XE267

https://m.edsoo.ru/SD0D4AJ44



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
https://m.edsoo.ru/SD0D4AJ44

50

51

52

53

54

55

56

57

MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxneaue HaubonbIIEro U
HAaWMEHBIIIETO 3HAUCHUS (DYHKIIHH
Ha OTpe3Ke

Haxoxneaue HauboIblIEero u
HAaWMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpe3Ke

Haxoxneune HanOoabIIero u
HaUMEHBIIIETO 3HaYeHUsT (PyHKIIUM
Ha OTpE3Ke

Haxoxnenne HanOoIbIIETO U
HaWMEHBIIIETO 3HAUYCHUS (DYHKIIHH
Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

Haxoxnenne HanOoJIBIIETrO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIUH
Ha OTpE3Ke

[Ipumenenrie mpou3BOIHOM IS

HaxXOXKXJACHUSA HAWITYUIICTO PCIICHUA

B IIPUKJIQJHBIX 33/a4ax, Ui
OIpeJIeNIeHUsl CKOPOCTH IpolLecca,
3aJJaHHOTO (OPMYJION UK
rpadpuKom

KonTponeHas paboTa o teme
"[IpousBoanas. [Ipumenenne
MPOU3BOTHOMN"

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

https://m.edsoo.ru/N1RZQXS50

https://m.edsoo.ru/MAFI1GQ68

https://m.edsoo0.ru/AKTKOA3GX

https://m.edsoo.ru/FOQUM5MOW

https://m.edsoo.ru/B1UM1880F

https://m.edsoo.ru/76RUOWSL4

https://m.edsoo.ru/l1TOP2Z\W6



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/B1UM188OF
https://m.edsoo.ru/76RUOW8L4
https://m.edsoo.ru/I1T0P2ZW6

58

59

60

61

62

63

64

65

66

67
68

69

70

71

[lepBooOpa3nas. Tabnuua
nepBooOpa3HBIX
IlepBooOpa3nas. Tabmuma
nepBooOpa3HBIX

HuTterpai, reomeTpuyecKuii u
(u3HYeCKUil CMBICT HHTETpAJIa
HHTerpain, reoMeTpUYECKHil 1
(bMBUYECKU CMBICIT UHTETpaIa
WHTerpain, reoMeTpUYECKHil 1
(bu3nuecKkui CMbICT UHTErpaja
Brrunciienue naterpaia no
¢dopmyne Herorona—IJleiiOHuna
Brrunciienue naterpaia no
dbopmyne Herorona—JleitOHuIa
Brrunciienue naterpaia mno
dbopmyne Hetorona—JleitOHuIta
Brruncnenue uHTerpana no
dbopmyne Hetorona—JleiiOHuia
CucTteMbl TMHEUHBIX YpaBHEHUI
CucTteMbl TUHEUHBIX YpaBHEHUI
Pemenne npukiaaHbix 3a1a4 ¢
MTOMOIIBIO0 CUCTEMBI JINHEHHBIX
ypaBHEHUH

Pemenne npukiaaHbixX 3a1a4 ¢
MIOMOIIIBIO CUCTEMBI INHEUHBIX
yYpaBHEHUH

Cucrtemsbl u COBOKYITHOCTH LECJIbIX,
palluOHAJIbHBIX, UPpPAllMOHATIBHBIX,

https://m.edsoo.ru/IMD2K21JP

https://m.edsoo.ru/EKWEW6ZVN

https://m.edsoo.ru/GXN2ALIAF

https://m.edso00.ru/1D9F617XS

https://m.edsoo0.ru/R41DMTCOB

https://m.edsoo.ru/\WOFLPOB9R

https://m.edsoo.ru/8W8SCCYVO

https://m.edsoo.ru/YZN8QLCS5

https://m.edsoo.ru/PEINSCBKG

https://m.edsoo.ru/2BXZCOHMO

https://m.edsoo.ru/VMRPNPCKE

https://m.edsoo.ru/5LBV5SWHAH

https://m.edsoo.ru/YBRDA3AEN

https://m.edsoo.ru/HKFHNLZW5



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
https://m.edsoo.ru/YBRDA3AEN
https://m.edsoo.ru/HKFHNLZW5

72

73

74

75

76

77

78

MMOKAa3aTeIbHBIX, TOTapHPMHUECKUX
YPAaBHEHUH U HEPABEHCTB

CucreMbl 1 COBOKYITHOCTH LIETbIX,
palMOHANBHBIX, UPPALMOHAJIBHBIX,
[I0Ka3aTeJIbHbIX, JOTapUPMUUECKUX
YPaBHEHUH U HEPABEHCTB

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUM U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAllUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUH U HEPABEHCTB

Hcnonws3oBanne rpadmkoB
GyHKIMN 1S pelIeHHs ypaBHEHUT
U CUCTEM

Ucnonb3oBanue rpadukoB
GYHKIMN 1S pelIeHUs ypaBHEHUT
U CUCTEM

[IpumeneHnne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IUYHBIX 00JaCTe HAYKH U
peanbHOM KU3HU

KonTposnpHas paboTa o teme
"MHTerpan u ero NpuMEHEHNS.
Cucremsl ypaBHeHUi"

https://m.edsoo.ru/YLE9C41W2

https://m.edsoo.ru/W9M6V504U

https://m.edsoo.ru/GSDPSMHWW

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

https://m.edsoo.ru/YFM784B20

https://m.edso0.ru/SRGQ8C80M

https://m.edsoo.ru/ULRCWS8K3K



https://m.edsoo.ru/YLE9C41W2
https://m.edsoo.ru/W9M6V504U
https://m.edsoo.ru/GSDPSMHWW
https://m.edsoo.ru/6JNYNDX7V
https://m.edsoo.ru/YFM784B20
https://m.edsoo.ru/8RGQ8C80M
https://m.edsoo.ru/ULRCW8K3K

79

80

81

82
83
84

85

86

87

88

89

90

91

HarypanbHble u 1iesble yncna B
3a7a4ax U3 peajbHOM KU3HU

HarypanbeHble u 1iesnble ynucna B
3a7a4ax U3 peajbHOU KU3HU

HarypanbsHble u 1iesnble ynucna B
3a7a4ax U3 peajgbHOM KU3HU

HpI/I3HaKI/I JACIINMOCTH LCJIBIX YHUCCIT
HpI/I3HaKI/I JACJIINMOCTH L CJIBIX YHUCCII
HpI/I3HaKI/I JACIINMOCTH LCJIBIX YHUCCIT
[ToBTOpeHnue, 06o0IICHNE,

cUcTeMaTu3alys 3HaHUH.
YpaBHeHus

[ToBTOpeHnue, o6o0IICHNE,
cUCTeMAaTu3alys 3HaHUH.
YpaBHeHus

[ToBTOpeHue, 0600mIECHNE,
CHUCTeMaTH3aIys 3HAHHH.
YpaBHeHust

[ToBTOpEeHuUe, 0600IICHNE,
CHUCTeMaTH3aIys 3HAHHH.
YpaBHeHus

[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTh3alysl 3HAHHH.
YpaBHeHus

[ToBTOpEenue, 06061IeHNE,
CHUCTEeMaTU3alysl 3HAHHH.
YpaBHeHus

[ToBTOpenue, 06061IeHNE,

https://m.edsoo.ru/FXI18L411G

https://m.edsoo.ru/V8YAT62FH

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

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

https://m.edsoo.ru/TMXKTOQFOM

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

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

https://m.edsoo.ru/YSBSWMEC3

https://m.edsoo.ru/YOA4RM3BK

https://m.edsoo.ru/L88XDG22C

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

https://m.edsoo.ru/A20UYR3BH

https://m.edsoo.ru/QWF7KCSIU



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
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

92
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94

95

96

97

98

99
100

101

102

cucTeMaTu3anys 3HaHuH.
HepasencrBa

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIHs 3HAHWH.
HepasencrBa

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIis 3HAHWH.
HepasencrBa

[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
HepasenctBa

[ToBTOpeHnue, o6o0IICHNE,
cucteMaru3anusa 3HaHi. CHCTEMBI
ypaBHEHUU

[ToBTOpeHue, o6o0IICHNE,
cucreMarusanus 3Haguii. CUCTEMEI
ypaBHEHUU

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTusanus 3Hanuil. OyHkuu
[ToBTOpEeHuEe, 0600IICHNE,
cucTeMaru3anus 3HaHuii. OyHKIUU
Hroropas koHTpoJIbHAs paboTa
Hroropas koHTpoJIbHAs paboTa
O0o001Ienne, cucTeMaTH3aIus
3HAHMI 32 Kypc anreOpbl U Hayal
MaTeMaTh4ieckoro anamuza 10-11
KJ1aCcCOB

O0001Ienne, cuCTEMaTH3aIHs

https://m.edsoo.ru/LD1ZHGSWE

https://m.edso00.ru/OC78SW60K

https://m.edsoo.ru/X8AR14AUP

https://m.edso00.ru/D6Z5D67XQ

https://m.edso0.ru/S6P90OSBDO

https://m.edso0.ru/678RGWN7D

https://m.edsoo.ru/O2WTFD9XN

https://m.edsoo.ru/XDBSV0654

https://m.edsoo.ru/LMTCHG70QX

https://m.edsoo.ru/CKSK7PI130

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



https://m.edsoo.ru/LD1ZHGSWE
https://m.edsoo.ru/OC78SW6OK
https://m.edsoo.ru/X8AR14AUP
https://m.edsoo.ru/D6Z5D67XQ
https://m.edsoo.ru/S6P9OSBDO
https://m.edsoo.ru/678RGWN7D
https://m.edsoo.ru/O2WTFD9XN
https://m.edsoo.ru/XDBSVO654
https://m.edsoo.ru/LMTCHG7QX
https://m.edsoo.ru/CKSK7PI3O
https://m.edsoo.ru/7GHSLC527

3HaHUH 3a Kypc anreOpbl U Haval
MmareMaruueckoro anaiamsa 10-11
KJIaCCOB

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

Yucna v BEIYUCIIEHUS

OnepupoBaTh MOHATHSMH: palliOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,

OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

Boimonuate  apudmernyeckue omepaldd € palOHAIBHBIMU U

)IGfICTBI/ITGJ'H)HBIMI/I qHucjiaMun

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUA, HCIIOJIB3Ys ImpaBujia

OKpPYTJIEHUS, 1e1aTh IPUKUIKY U OIICHKY pPe3ybTaTa BBIUYHCICHUN

OnepupoBaTh NOHATHSAMU: CTEIICHb C IIEJBIM TOKa3aTeleM, CTaHAapTHAs
(dhopma 3amucu JEHCTBUTEIBHOTO YMCIIa, KOPEHb HATYPAJIIbHOW CTEINEHU;
WCIIOJIh30BaTh MOAXOIAIIYI0 (JOPMY 3alUCH JTCUCTBUTEIBHBIX YHCEN IS

PEIICHHUS MMPAKTUYCCKUX 3ada4 U IPECACTABJICHUA JaHHBIX

OnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIHLHOTO
yria; HCIOJIb30BaTh 3allCh MPOU3BOJIBHOTO yrila uepe3 oOpaTHBIE
TPUTOHOMETpHUUYECKUE (YHKIINH

YpaBHEeHHS 1 HEPaBEHCTBA

OnepupoBaTh MOHATUSMU: TOKIECTBO, ypaBHEHUE, HEPABEHCTBO, 1IEJI0E,
panroHanIbHOE, UppalMoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE

BoimonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHH U
pelaTb TPUrOHOMETPUUYECKUE YPAaBHEHUS

BrimonHATh npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
BBIDOKEHUI M peliaTh OCHOBHBIE THIIBI IIETBIX, PAIMOHATBHBIX H
UPPAIMOHANIFHBIX YPABHEHHUI U HEPABEHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA JIA PCHICHUA MATCMATHYCCKHUX

3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU



2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KVIACC

MoenupoBaTh pealibHble CUTYyallud Ha S3bIKE ajareOphl, COCTaBIATH
BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 3aJaul, UCCIEA0BATh
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl

OyHKIMH U TpapUKH

OnepupoBaTh MOHATUSAMH: (YHKIHUS, CIIOCOOBI 3amaHus  (QyHKIHH,
o0nacTe oOmpeneNeHusi W MHOXKECTBO 3HA4eHWH (yHKIHMH, Tpapux
(GbyHKIMHU, B3aUMHO 00paTHBIE PYHKITHH

OnepupoBaTh MOHATHUSAMH: UYETHOCTb M HEUYETHOCTh (QYHKLUMH, HYIU
(YHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Wcnonb3oBath rpaduku QyHKIUN A1 pelICHUs] ypaBHEHUI

Crpoutrb u uwutaTh TrpaduKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
(YHKIMY, CTENIEHHOW (QYHKIIUU C IIeJIbIM NT0Ka3aTeneM

Ucnonb3oBarh rpapuku (yHKOUE A8 KCCIEIOBAaHUS IPOLECCOB U
3aBUCHUMOCTEH MpPH pEUIeHUH 337ad U3 APYruX y4eOHbIX NMPEAMETOB U
peayibHOM  JKM3HM, BbIpaXaTb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMHU

Havanma maTemaTnueckoro aHaimsa

OmnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
TreOMETPHUYECKas IPOrpPeCcCuun

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
nporpeccusi, CcymMma OECKOHEYHO  yObIBaroUled  reoMeTrpuyecKon
IIPOrpeccuu

3ajaBaTh MOCIEI0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMU

Hcnonp30Bark CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEecCUl Ui
pEILIEHUs PEANIbHBIX 3374 IPUKIIAJHOTO XapaKkTepa

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONIEpaLlUU HAJl MHOKECTBAMH

Hcnonn3oBarh TCOpeTI/IKO'MHO)KeCTBeHHHﬁ alrapar il OIUMCaHUuA
PCAIbHBIX IIPOLECCCOB U ﬂBJ'IeHHfI, npu peHiCHUN 3aJa4 U3 JAPYyrux

y4eOHBIX MPEIMETOB

OHepI/IpOBaTL TIOHATHUAMU OIIpCCIICHUC, TCOpCMa, CIICACTBUC,

JA0Ka3aTCJIbCTBO



Kox
NPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJabTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06p330BaHI/Iﬂ

Yucna ¥ BEIYUCIIEHUAS

OnepupoBaTh MOHATHSMU: HATYpAJIbHOE, IIEJI0€ YHCIIO; HCIOJIh30BATh
NPU3HAKU JEIMMOCTH IIEJIBIX YHCEJ, Pa3JIOKCHHUE YKClia Ha IMPOCTHIC

MHOYUTENHN JUIS PEIECHUs 3a1a4
OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM

OHepI/IpOBaTB IIOHATUAMMU: HOFaqu)M qucia, JACCATUYHBIC n

HaTypaJIbHbIE JIOTapU(MBI
VYpaBHEHHUS U HEPABEHCTBA

[IpumensTh cBOWCTBAa CTENEHHU i1 MpeoOpa3oBaHUs BBIPAKEHUH,
ONIEPUPOBATh TMOHATHAMH: IOKA3ATEIBHOE YPAaBHEHHE W HEPABEHCTBO;

peiiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

BoinonHATe mpeoOpazoBaHus BBIPAXKEHHUH, COAEpKalllUX JIOTapu(pMBbI;
OTIEpUPOBATH MOHATHUAMHU: JIOTapU(PMUIECKOE YPaBHEHNE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
Haxonuts perienusi mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh TOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
pelIeHre; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX ypaBHEHUH M pelIeHHs

IMPAKTUYCCKUX 3aJa4

HaXO,Z[I/ITB PCUICHHUA HpOCTGfIIHHX CHCTEM n COBOKyrIHOCTGfI

paloOHaJIbHBIX YPaBHEHUN U HEPABEHCTB

MO,Z[GJ'II/IpOBaTL PCAJIbHBIC CHUTYyallUM Ha A3bIKC anre6pbl, COCTaBJIATH
BBIPDAKCHUSA, YPABHCHUS, HCPABCHCTBA U CUCTEMBI II0 YCJIIOBUIO 3a4a4vU,
HCCIICA0OBATL IOCTPOCHHBLIC MOJACIM C HCIIOJIb30BAHUCM allllapara

anreopsl

OyHKIMH U TpaduKH

OmnepupoBaTh MOHATHSAMHU: TepHOAWYECKass (QYHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUYKH SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
HavMeHbllee 3HaUeHUs] (PYHKIIMU Ha MPOMEXYTKE; MCIOIb30BaTh UX JUIs
uccie0BaHusl (GyHKIUH, 331aHHOM rpadukom

OmnepupoBaTh MOHATUAMMU: I'padHUKH MOKA3aTeIbHOMN, JIOTapu(PMUUECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb WX Ha KOOPIMHATHOM



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IJIOCKOCTU M UCHOJIb30BAaTh AJIS PELIEHUS] YpaBHEHUIN U HEPABEHCTB
N300paxxaTp Ha KOOPAMHATHOW TIUIOCKOCTH TpaduKd JTHMHEWHBIX
ypaBHEHUN U MCIHOJIb30BaTh MX JUIsI PEHICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUH

Hcnonw3oBare rpaduku (YHKUMKA 11 WCCICAOBAHUS IPOIECCOB H
3aBUCUMOCTEHN U3 APYruX YyU4EeOHbIX TUCHUILUIMH

Hauana matemaTnyeckoro aHanusa

OnepupoBaTh TOHSATHUSMU: HENpepbiBHAS (DYHKIMS, MPOU3BOIHAS
(YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (PU3MYECKHIl CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4

Haxomuth  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
MIPOU3BO/IHbIE CyMMBI, IPOU3BEACHUS, YACTHOTO (DYyHKITHI

Hcnons3oBath MPOW3BOAHYIO JUISl  HMCCIENOoBaHUS  (QYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSITh PE3yIbTaThl UCCIEAOBAHUS K
MIOCTPOEHUIO TPapuKOB

Hcnonp30BaTh NpOM3BOIHYIO U1 HAXOXKACHUS HAWIYYILIErO PELICHHUS B
MPUKIIAHBIX, B TOM YHCJIE COLIMAIIBHO-3KOHOMUYECKHUX, 3a7a4ax
OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai;, IOHHUMATh
TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTErpajia

Haxomuts mepBooOpaszHble dIIEMEHTapHBIX  (PYHKUUNA, BBIYUCISATH
uHTerpai no ¢opmyne Herotona — Jlelioaua

Pewate npukiiagHeie 3a1a4u, B TOM YUCIE COUUATBHO-3KOHOMHYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJIn3a



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Yucna v BIYMCICHUS

Pannonanbupie uyncna. OOBIKHOBEHHBbIE U JIECSATHYHBIE JApOOHM, TPOLIEHTHI,
OECKOHEUYHbIE  IepUOoaUYecKre  Jpobu.  ApudMeTHdeckue  Oomepauuu ¢
paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl peuieHUs] MPUKIAIHBIX 3a7ad U3 Pa3IMYHBIX OTpacien
3HaHUHM U PEATBHOM )KU3HU

[evictButenbHble  yucia.  PamuoHansHble W UppalMOHAJIbHBIE  YHCIA.
Apudmernueckue omnepanuu ¢ JAEUCTBUTEIbHBIMU yuciaMu. [lpubnuxéxnHble
BBIYMCIICHUS, PaBUJIa OKPYTJIEHUS, IPUKH/IKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1enbpiM mokazateneMm. CranmapTHas ¢dopma 3amucu JeHCTBUTEIHLHOTO
yucna. Vcnonb3oBaHue moaxofsmed (popMbl 3alucu ACHCTBUTEIbHBIX YHCEN IS
pEILIeHNs TPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX

ApubMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHICCKUMHU
KOPHSIMH HATypaJbHOW CTENCHU

CuHyC, KOCHHYC W TaHIE€HC 4YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOrO apryMeHTa

YpaBHEHMS U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE TPEOOPa30BAHUS

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHUIA. OcHoBHBIE
TPUTOHOMETpUYECKHE (POPMYIIbI

VYpaBHeHME, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
UHTEPBAJIOB

Perienue nensix U ApoOHO-pAIMOHANBHBIX YPaBHEHHUH U HEPaBEHCTB

Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB

Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM

HpI/IMeHeHI/IC ypaBHCHI/Iﬁ N HCPABCHCTB K PCHICHHUIO MATCMATHYCCKUX 3aa4 U 3a1a4

U3 pa3JIMIHBIX oOacreit HAayKU U pCaHBHOﬁ KHN3HHU



3 OyHKIMH U TpapUKH
31 Oynkius, cnocoObl 3amanus (pyskmmuu. 'paduk ¢yHknun. B3anmuo oOpaTHbIE
. GbyHKITII
3.9 OOnacte ompeneneHUs W MHOXKECTBO 3HaueHWi ¢yHkmuu. Hymun QyHKoum.
' [IpomexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennast (QyHKUOMS C HAaTypaJbHBIM M IENBIM TOKa3areineMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
34 TpuronomeTrpudeckass OKpY>KHOCTb, OTPEICICHNE TPUTOHOMETPHUYECKHX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hagana maTemaTnueckoro anaimsa
41 [MocnenoBaTenbHOCTH, CHOCOOBI 3aJaHHs TOCIeNOBaTeNbHOCTEH. MOHOTOHHEIE
' MOCJIEJ0BATETbHOCTH
ApudpmeTrrueckass W TEOMETpHYECKash NPOTpPecCHH. beckoHewHo yObIBaroImas
49 reoMmerpuueckas nporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TeoMeTpUdecKoOn
' nporpeccur. DopMyna CIOKHBIX TPONEHTOB. Vcronb30BaHUE MPOTPECCHH YIS
peleHus peabHbIX 3aJau IPUKIIAHOTO XapaKkTepa
5 MHoecTBa U JIOTHKa
MHoxecTBO, omnepauuu HajJ MHOXecTBamH. Jluarpammsl Oinepa — DBenna.
5.1 [IpuMeHeHre TeOopPEeTHKO-MHOXKECTBEHHOIO ammapaTa JJisi ONMCAHUS peabHbIX
IIPOLIECCOB U ABJICHUM, IPU PEILIEHUH 3a]1a4 U3 APYrHX y4eOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, ClIeICTBHE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BEIYMCICHUS
1.1 HatypanbHble u nenslie yncia. [IpusHaku AeIMMOCTH LENbIX Yncel
1.2 CreneHp ¢ palMoHaNbHBIM NOka3aresneM. CBoicTBa cTeneHH
1.3 Jlorapudm uucna. /lecaTnuynble U HaTypaJibHbIE JOTapH(pMbI
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 IIpeoOpazoBaHue BhIpayKEHH, COAECPIKALINX JIOTapU(MBI
25 [IpeoOpazoBaHue BhIpaKEHHIA, COAECPIKALINX CTENIEHH C PAlMOHAIBHBIM

IIOKa3aTcCJICM



2.3
24
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
IToka3arenbHble ypaBHEHUSI U HEPABEHCTBA
Jlorapugmuueckie ypaBHEHHs 1 HEpAaBEHCTBA

Cucrembpl JMHEWHBIX ypaBHeHUH. PemeHue mNpuKIagHBIX 3ajad C I[IOMOIIBIO

CUCTEMBI JINHEWHBIX YPABHEHUI
CucreMbl U COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHeHI/IfI, CHUCTEM U HCPABCHCTB K PCIICHUIO MAaTCMATUYCCKUX 3a1a4

U 3aJ1a4 U3 pa3IMyHbIX o01acTel HayKy U peabHOM KU3HU
@OyHKIMHU U TpaduKu
Oynkuus. Ilepuoanueckune @ynkuuu. I[IpomMexyTkM MOHOTOHHOCTH (PYHKIUH.

MakcuMymbl ¥ MUHUMYMBbI (yHKiuu. HauOosbiiee M HauMeHbllee 3Ha4YEHHE

(YHKIIMY Ha TPOMEKYTKE

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU

[TokazarenbHas u norapudmuueckas QpyHKIUHU, X CBOICTBA U IrpaduKu
Hcnonws3oBanne rpadmkoB GyHKIHUHN I pEIICHUS] YPABHEHUHN M IMHEWHBIX CUCTEM

Wcnonb3oBanue rpadukoB GyHKIMA A8  UCCIEIOBAaHHUS  MPOIECCOB U
3aBUCHUMOCTEH, KOTOpble BO3HUKAIOT MpPH pPEIIEHUH 337ad M3 JPYrux ydeOHBIX

MPEIMETOB U PEATTbHOMN KU3HU

Hayana maTemarnueckoro aHaimsa

HenpepriBHbie (pyHKIME. MeToa HHTEPBAJIOB /7S PEICHHs] HEPABEHCTB
[TpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM

[TpousBoaHble 3meMEHTapHBIX (QYHKIUH. DOPMyNbl HAXO0XICHHS IMPOU3BOJHOM
CYMMBI, TPOM3BEICHUS U YACTHOTO (DYHKITUI

[lpumeHeHre NPOM3BOJHON K WCCIENOBaHHIO (YHKUIMI Ha MOHOTOHHOCTH U
IKCTpeMyMbl. HaxosxjeHne HauOONbIIEro W HaUMEHBIIEro 3HaueHHs (YHKLIUU Ha
OTpe3Ke

[TpumeHeHe TPOU3BOIHOM T HAXOKACHUS HAWIYUILIETO PEHICHHS B IPHKIIATHBIX
3ajavax, s ONpeleNeHHs CKOPOCTH Tpoliecca, 3aJaHHOro (GopMynaoi wuiu
rpaduKom

IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX

WnTerpan, ero reoMeTpuueckuil u Gpusnyeckuii cMpIcil. BerunciaeHne uHTerpaina mno

¢dopmyne Hetorona — Jleiibuuna



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

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIJCTBUE, CBOMCTBO, NpPU3HAK, JO0Ka3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH IMOHATHUAMHU: MHOXKECTBO, IMOAMHOKCCTBO, OICpAllMU HAI
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar it OTIMCaHUs PEATbHBIX TPOIIECCOB | SBICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IOHATUAMU: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM II0Ka3aTcCJiICM, CTCIICHb C JIeHCTBUTEIbHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK IIO MOAYIIIO, pPAlUMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H J'IOl“apI/I(I)MaMI/I, npeo6pa30BaHH;1 ,[[pO6H0-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEILHOCTH, B TOM YHCJIE C IOMOULIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIECKHe IEWCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(MUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
YpaBHEHUM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBl C NAPAMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaibHON )KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(YHKIIMY HA IPOMEXKYTKE, HepepbiBHAsA (GYHKIHMSI, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITO3UIIUH (DYHKIIMI, HAXOJAUTh YpaBHEHHE KacaTelbHOU K rpaduxy
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapara MaTeMaTH4ecKoro
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U



(bu3nuecKkux 3aadax; HaXOJUTh TUIOMIATU U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTETpana; MPUBOIUTh MPUMEPhl MATEMATUYECKOTO MOJICITUPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QYHKIHMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruxX y4eOHbIX IMpPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPAaBHEHHS, HEPABEHCTBA U HUX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJENIM C HCIIOJIb30BAHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOIO Habopa; YMEHHME H3BJIEKaTb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun
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YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aHOTO COOBITUS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHATUSIMU:  CIydailHas BEJIWYMHA, pACIpPENEICHUE BEPOSITHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpEesieHud JUis
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh NOHATUSMU: TOYKa, MpsiMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJI MEXAY MNPSAMONH U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnesn, Npu3Ma, OUpamMuaa, (Gurypa M MOBEPXHOCTb
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAaMHJIbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,
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KOHYCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEYECHMS KOHYCa U LIMIUHIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(hopMyTHpOBATh OTIpENEICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
ONpoBepraTh HX; YMEHHE TNPOBOAMUTH KilaccuPuKaluio QuUryp 1mo
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIB30BaTh T'€COMCTPUYCCKUEC OTHOLICHUSA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 peabHON KHU3HU; YMEHUE BBIUMCIATH [€OMETPUUECKHE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
HCIOJIb3YSl HU3y4eHHbIE (POPMYIBI M METOIbI, B TOM 4YHCIE: IUIOMIAb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajulesienuiesia, MUPaMHIbl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp

YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa HaA YHUCIIO, PA3JIOKCHHUC BCKTOpPa IIO 6a3Hcy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[I/IHaTHHﬁ MCTO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX
mpeaAMCcTOB

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.[CCTB€HHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH



IIpUMEpPbl  MAaT€MAaTHYECKUX OTKPBITMA POCCUHCKOW M  MHPOBOH

MaTeMaTU4EeCKOU HAyKH



HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
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HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Yucna v BeIYUCIEHUS
HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

Pannonanbupie uyncna. OOBIKHOBEHHBbIE U JIECSITUYHBIE JApOOM, MPOLEHTHI,

OEeCKOHEUYHbBIE MTEPHONYECKHE JPOoOH

Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu

KOPHSIMH HATYPAJIbHOW CTEIECHU

Crenenb ¢ uenbpiM nokazareneM. CTeneHs ¢ pallMOHAIbHBIM TTOKa3arenem. CBoiicTBa

CTCIICHHU

CuHyC, KOCHHYC W TAaHT€HC YHUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,

ApPKTAaHTEHC YMCIOBOTO apryMeHTa
Jlorapudm yucna. JlecaTnynbie U HaTypaabHbIE JOrapudMbl

JlefictButenbHble 4uciaa. ApudMETHYECKHE Ofepalud C JIeHCTBUTEILHBIMU
yrcnamu. [IpubnnxEHHble BHIYUCICHUS, TPAaBUIa OKPYTJICHUS, IPUKUIKA U OLICHKA

pe3ynbTaTa BRIYUCICHUN

[IpeobOpazoBaHue BeIpaKeHU

KommnekcHsie yncna

VYpaBHEeHHS 1 HEPaBEHCTBA

Lenble u ApoOHO-palIOHATbHBIC YPAaBHEHHS
HppatnmonanbHble ypaBHEHUS
TpuronomeTrpuyeckue ypaBHEHHUS

[TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
Lenble u 1poOHO-paIIOHATbHBIE HEPABEHCTBA
HppanmonanbHble HEPAaBEHCTBA

[TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
TpuroHomeTpuueckre HepaBeHCTBA

Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu

Marpuia cucTeMbl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

QyHKIMH U TpapUKH
Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qysxnumn. Bzaumuo oOparHble
¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [leproaunueckue GpyHxkuun

OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid QyHkumu. Hymm QyHKIum.
[IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DyHKIWH.
MakcuMymMbl U MHHAMYMBI (GyHKUuU. Hawmboisbiiee u HauMeHbIee 3HAUYCHHE

(GYHKIMU Ha TPOMEXKYTKE

CrenenHas (yHKUMS C HaTypajdbHBIM W IENbIM TOka3zateneM. EE€ cBoiicTBa u

rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
[TokazarenpHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U rpapUKu

Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,

HEIIPEPBIBHBIX HA OTPE3KE

IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOIIEHTOB
Hayana maTemarnueckoro aHaiusa

[TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI

[IpuMeHeHre TNPOM3BOTHOW K WCCIEIOBAaHWIO (YHKIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxkaeHne HanOONbIIEro U HauMMEHBIIETO0 3HaYeHUs (PYHKUIUU Ha

OTpEe3Ke
[TepBooOpa3nas. MuTerpan

MHoOXecTBa U JIOTUKa

MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA

OnucarenpHas CTaTUCTUKA

BeposarnocTh

Komb6unaTtopuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

[IpsiMble ¥ TIIIOCKOCTH B MPOCTPAHCTBE

MHororpanHuku

Tenau IOBCPXHOCTHU BpallICHUA



7.5 Koopaunats! 1 BEKTOpEI



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






