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PabGouast nporpaMmMa y4eOHOro Kypca «AJjredpa 1 Ha4yajia MATeMaTHYECKOI0
aHaJIM32» 0a30BOr0 YPOBHS
MHNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromuxcs 10 —11 knmaccoB paspaboTaHa Ha
ocHoBe DenepanbHOrO roCyIapCTBEHHOTO 00Pa30BaTEIbHOIO CTaHIApPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHU,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpa3oBanus. Peanusanus mporpamMmbl OOecnieUMBAET OBJIAJIEHUE KIHOYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTHS M HEMPEPHIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MO3HABATEIBHOIO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHYECKOrO aHalW3a» SIBISETCA OAHUM M3
HanboJyiee 3HAYMMBIX B MPOTPpaMMeE CTaplield IIKOJIBI, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH oOOecneynBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Yy4YCHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrOil CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXcs Ha YPOBHE, HEOOXOAMMOM [IJIi OCBOCHHS
KypcoB HMH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIAJEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMYIUPYyET CBOM JOCTHUKEHUSI B MaTEMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTH4eCKOTO aHalu3a 3aKJIaJIbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B TOoXXe BpeMs oBlajeHHE
a0CTpPaKTHBIMU UM JIOTUYECKHM CTPOTMMH MaTEeMaTUYECKUMHU KOHCTPYKIHUSIMHU
pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHAJIOTHUI0, POPMHUPYET KpeaTUBHOE U KPUTHYECKOE MbIIeHUE. B xo/me n3yuenus
anreOpbl M Hayal MaTEMaTUYECKOr0 aHaju3a B CTaplledl IIKOJEe ydaluecs
MOJIy4alOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3a/7a4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHUYECKUX MOJENEH peallbHbIX CUTyalluid W HHTEpHpeTaluu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTUYeCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercs Kak 4depe3 y4eOHbIM Marepuall, cCocOoOCTBYIOIMINI (OPMHUPOBAHUIO



HAay4YHOT'O MHPOBO33PEHHs, TaK M 4Yepe3 cheuupuky ydyeOHOU AesiTeNbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeTtoguku oOydeHHs] aiaredpe M HadyajlaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT A TEIbHOCTHBIN MPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuuu  u rpadpuku», «YpaBHeHUs U HepaBeHCTBa», «Hauana
MAaTEeMAaTHYECKOT0 aHanu3a», «MHoXecTBa M JIOrMkKa». Bce OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOTMOHSISA JIPYr Apyra M MOCTEHEHHO
HAChIIIAsiCh HOBBIMM TEMaMu W  pasgenaMu. JlaHHBIA Kypc  SIBIAETCS
UHTETPaTUBHBIM, IOCKOJbKY OOBbEIMHSET B cebe cojaepk aHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak yuamiuecsi OBlajfieBalOT Bc€ Oosee
MIMPOKUM MAaTEMaTUUYECKUM allapaToM, Y HUX MOCIEI0BaTeIbHO (OpPMHUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, IMOJyYeHHbIE B Kypce «Anrebpa M Hauaia
MaTeMAaTUYECKOTO aHAJIN3a», Ul PELIEHHs] CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOM
MaTeMaTUYECKOH 3a/1aui, a 3a4TEM UHTEPIIPETUPOBATD ITOJIyUYECHHBIN pE3yJIbTar.

CopeprxarenbHO-MeTOANYECKas JIMHUSA «YMCiIa M BBIYMCICHUS 3aBEpIIACT
(opMupOBaHUE HABBIKOB MCIIOJIb30BAHMSI I€HCTBUTENBHBIX YHUCEIN, KOTOPOE OBLIO
HayaToO B OCHOBHOM MIKoje. B crapmieil mikone ocoboe BHUMaHUE YJIEIsIeTCs
(OpMUPOBAHUIO TPOYHBIX BBIUYUCIMUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B CeOs
UCMOJIb30BaHUE PA3JIMYHBIX (OPM 3amUCH JCHCTBUTENBHOIO YHUCHA, YMEHHE
palMOHAJIBHO BBINOJIHATh JEUCTBUS C HUMM, JelaTh IPUKUAKY, OLIEHHBATh
pe3ynapTaT. OOydaromuecs MOAY4YarOT HABBIKM NPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
UCIIOJIb30BAHUA MATEMAaTHYECKUX KOHCTAHT, OLICHUBAHMS YUCIIOBBIX BBIPAXKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyuyeHus B CTaplield IMIKOJie, IOCKOJbKY B KaXJIOM paslesie MNporpamMmbl
IPEeIyCMOTPEHO PEIIeHHEe COOTBETCTBYIOIIMX 3ajad. OOydaromuecs: OBJIaJeBaOT
pPa3IMYHBIMUA METOJAMHM PEUICHUs LENbIX, PAlUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U X cucTeM. [lonydeHHbple yMEHUS HCTIOIB3YIOTCS IIPU UCCIIEN0BAHUN
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxOXJEHUE HauOOJIBIUMX W HAUMEHbIIMX 3HadYeHW ¢QyHkuuud. JlaHHas
colep)karesibHas JIMHMS BKIIOYaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATH pacy€Tshl MO (opMynnaM, NPeoOpa3oBaHUs LEJbIX, PALHOHAIBHBIX,



WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO anreOpanyeckoro
Mareprajga MPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUIEHUS YyYalluXcs, (OPMHUPYIOTCS HABBIKA JIEIYKTUBHBIX
paccykiaeHud, paboTbl ¢  CHUMBOJBHBIMH  (opMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npeajaraetT 3(QQGEKTUBHbIE HHCTPYMEHTBI [UJIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 3aJ1a€T
NOCJIEI0BATEIBHOCTD U3YUYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeIbHOM, JIOrapu(MUUECKO U TPUTOHOMETPUUECKUX (PYHKIMI, UX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA sl pEHIeHHs 3aJad U3 JIPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM Oosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuas 3Toi cofiepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, I[O3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
000011IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHas nuHUs «Hadama maTeMaTHYecKOTO aHalau3a» MO3BOJIAET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaT€MaTHUYECKUX, TaK M MPHUKIAIHBIX 3a7ady,
JOCTYIHBIX O0YYaIOIIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOYKHOCTh MCCIIEIOBATH U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAYEHHWA, BBIYUCIATH IUIOMAAU (PUryp u oOBEMBI TEN, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
HAaXOXJCHHS HAWIYYIIEr0 PEIICHUS B IMPUKIATHBIX, B TOM YHUCIE COLMAJIbHO-
HSKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOTO aHaIu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIIBHO-JIOTUYECKOTO M KPEATUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HCKyccTBe. OOydarommecs Yy3HAIOT O
BBIJIAIOIIMXCA PE3yJbTaTaX, IOJIYYEHHBIX B XOAE pPAa3BUTHs MaTEMAaTUKU Kak
HayKH, U UX aBTOpaXx.

ConepxarenbHO-MeTOAUYECKAs TUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB.  €0pPETUKO-MHOKECTBEHHBIE



MPEACTABJICHUS ITPOHU3BIBAIOT BECh KYPC MIKOJIBHOM MAaTEMATHUKU U MPELIararoT
HauOosiee YHUBEPCATbHBIN A3bIK, 0OBEAUHSIONINM BCE pa3/iesibl MATEMAaTUKU U €€
NPUWIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIbHUKY IOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOW MATEMAaTUKA W MCIIOJIb30BaTh €T0 IS
BBIPAXKEHHS CBOUX MBICJIEH.

B kypce «Anrebpa u Havama MaTeMaTHUYECKOTO aHajIW3ay» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MaT€MaTHU4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKUA MOCTPOCHUS MOJIEJICH peaTbHbIX CUTYaIINH, UCCIETOBAHMUS
ATUX MOJENiel C MOMOINBIO anmnapara anreOpbl ¥ MaTeMaTHYecKOro aHaiau3a |
MHTEPIPETALUNH MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aaHus BIUICTEHBI B KaXJbli
U3 pa3zesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTEpUall Kypca IIUPOKO UCIIOJIb3YETCs
IUI PELICHUS MPUKIAAHbIX 3a1a4. [Ipy pemeHnn peanbHbIX NMPAKTUYECKUX 3a1a4
y4aliuecss pa3BUBAIOT HAOJIONATETbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeTbHOCTh MO (POPMHUPOBAHUIO HABLIKOB PEIICHHS TPHUKIIATHBIX
3a/lay OpraHM3yeTcs B IMpOIIECCe M3Y4YEHUsl BCEX TeM Kypca «Aurebpa u Hauajia
MaTeMaTHUYECKOI0 aHaJIn3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM maHe Ha HW3ydeHHE Kypca ajreOphl M Haydajdl MaTeMaTHYeCKOTO
aHajgu3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jaBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansubie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOHU, MPOLIECHTHI,
OECKOHEUHblE  MepuoAnYecKre  JIpodu.  ApudmeTndeckue  omnepamuu  C
palMOHAILHBIMU YUCJIaMH, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHU. [IpuMenenne
ApoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 3a]ad W3 Pa3iIudHbIX OTpaciei
3HAHUU U PEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanbHblE W HppPalMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubanxénHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BIYUCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JeHCTBUTENBHOrO yHucna. Mcnonb3oBanue moaxojsuieli  Qopmbl  3amucH
NEUCTBUTENIBHBIX YMCEN JUIsl PELICHMS MPAKTHYECKUX 3a]ady M MPEACTaBICHUS
JTAHHBIX.

ApudmeTnyeckuii  KOpeHb  HaTypalbHOM  crtemeHu. JleWctBus ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJbHOM CTETICHH.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBIE MPE0Opa30OBaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIEHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemmenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanmonanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKHUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

OyHkmus, crnocoObl 3amanust Gyskuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (DYHKIIHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWd ¢yHkuunu. Hymn dyHkmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (pyHKIMsI ¢ HATypaJibHBIM U LIEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS n-OW CTETICHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTtndeckas u reomeTpuueckas nporpeccuu. beckoneuHno yoOwiBaroias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccund. @opMysa CIHOXKHBIX MPOLEHTOB. VCmonb3oBaHHWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHoOkecTBO, omnepalnuyu HajJ MHOXXecTBamu. Juarpammel Jitniepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, NPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie uyncina. [Ipu3Haku 1eIMMOCTH LEIbIX YHUCEIL.

Crenens ¢ palmoHaIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpabHbIE JOTaPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BBIPAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3oBanre BBIpAKEHUN, COJEPKAIMMUX CTEIEHH C paIMOHAIbHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazarenbHblE ypaBHEHHS 1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUs] 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUN. PellleHne MpUKIagHbIX 33a/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3InyHbIX 00JIacTeil HayKu W peanbHOI
KU3HU.

DOyHKUNM U TPaPUKH

Oynkmus.  [lepumonnueckne  dyHknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKIuu. HawmOonbliee W HanmMeHbIee
3HaueHue (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u orapupmudeckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelIEHUs] YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMKU. MeTox UHTEPBATIOB JIsl PEIICHHS] HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHUIO (QYHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblllero 1 HaMMEHbIIETo 3HaYeHus! GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€CleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CIEIYIONIUX JUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pPE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4e€OHOIro MpeaMeTa
«MaremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUU O0YHAIOIIEroCsl KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpolLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBAaTh C COLMAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBUM C WX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMaTUKOB M POCCUICKON MaTEMAaTHYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTWIKCHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HApOJ1a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

DcTeTUYeCcKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUUECKHUM aCIIEeKTaM Pa3JMYHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKHEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOpPOBBIO (30pPOBOE MUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢du3ruecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BoclIUTaHUE:



TOTOBHOCTBIO K TPYyZly, OCO3HAHUEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSKEHUH BCEH >KU3HHU; TOTOBHOCTbIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, TMOHUMAHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMUYECKUX TMPOLECCOB Ha COCTOSIHUE MPUPOJHOM M COLIMAIbBHOMN
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3a1ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOKHBIX TTOCJIEJICTBUIN JUIsl OKpY>KaIOLIel Cpeibl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HayKu Kak c(epbl 4elOoBEYECKON JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYUMOCTH JUJISl Pa3BUTHUS IUBWIM3ALMU; OBIAJACHUEM S3BIKOM
MaTEeMaTUKAd M MaTeMaTH4YEeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yabTaThl OCBOSHHUS MPOrpaMMbl yU4eOHOTO IMpeaMeTa
«MartemaTuka» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
oelicmausMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHbIMU OetUCBUAMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecnevusaiom
Gdopmuposanue 6a308blX KOCHUMUBHBLIX NPOYECCO8 00OVHAIOWUXC (0CB80eHUe
Memooo8  NO3HAHUSL  OKpYJcawe2o  mMupa,  NpuUMeHeHue  JI02U4eCKUX,
Uccie008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1Oornueckue JeHUCTBUS:

 BBISIBJIITh M XapPaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMATHUUYECKHX

O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHAMH; (DOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJ1laccupuKauu, OCHOBaHUA JIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



¢ BOCIIpUHUMATh,  (OPMYyIUpPOBaTH M  MpPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTEIbHBIE M OTPHUIATENbHBIC, C€IWHUYHBIC, YacTHbIE U 0OIIue;
YCIIOBHBIE;

eBBIBISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeuns B (akTaxX, MAaHHBIX, HAOMIOJCHUSIX € YTBEPKICHUSAX;
npeiaraTh ~ KpUTEpPUH ISl BBIABICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e ICNIaTh BBIBOABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

¢ POBO/INTH CaMOCTOSITENTLHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
yTBEpXACHUN (IIPSIMBIE U OT MPOTHBHOT'O), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOUPATh CIMOCOO pelieHus: y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUPATh HaWOOJIee TOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSITEITFHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccnenoBaTenbCKue 1eHCTBUSA:

¢ ICTIOJIb30BaTh BOIPOCHI KaK HMCCIIEOBATEILCKUN WHCTPYMEHT TO3HAHMUS;
dbopMynupoBaTh BOMPOCHl, (UKCUPYIOIIHME TMPOTUBOpEUYUE, MpoodsIemMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBIICHUA,
Ipolecca, BBISBICHUIO 3aBUCUMOCTEM MEXIy OOBEKTaMHU, SIBICHUSMH,
IPOIIECCAMU;

e CAMOCTOSATENIBHO (OPMYIHUPOBATH OOOOIICHUS M BBIBOIBI IO Pe3ysbTaTaM
POBEIEHHOTO HAOMIOACHUS, WCCIEAOBAHMS, OLIEHUBATH JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IIEHUI];

* [POTHO3MPOBATh BO3MOKHOE pa3BUTHE IIPOLIECCa, a TaKXKe BbBLABUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGota ¢ undopmanueii:

e BBIIBJIATH epUINUTH MHPOPMAIINK, JTaHHBIX, HEOOXOAUMBIX JIJIsI OTBETA Ha
BOIIPOC U JJIsl PEIICHUs 3a]1auH;

e BEIOMpATh MHPOPMAINIO U3 UCTOUHUKOB Pa3IMUHBIX TUIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBaTh U HHTEPIPETHUPOBATH HHGOPMAIUIO Pa3TMYHBIX
BUJOB U ()OPM IIPE/ICTABICHNUS;

 CTPYKTYpUpPOBaTh HMH(POPMAIIHNIO, MPEICTABIATh €€ B pazIUYHBIX (opMax,
WJLTIOCTPUPOBATH TPaPUUECcKH;



* OIICHUBATH HaJEKHOCTD uHpOpMaIuu o CaMOCTOSITEIIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnuvlie  KOMMYHUKAMUeHble  Oelicmsus,  00ecnedusaom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUJUXCHL.

Ob61enue:

¢ BOCIIPUHUMATh U (DOPMYIUPOBATh CYKICHUS B COOTBETCTBUU C YCIOBUSIMH
U TEISIMU  OOIIEHUS; SCHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOUKY
3peHUs B YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy
pelIeHMS 3a1a9, KOMMEHTHPOBATh MOJIYYCHHBINA PE3YIIbTAT;

eB X0/ic OOCYXXJICHHS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBISATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTHUX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh PAa3U4Ke M CXOACTBO IO3WIIUI; B
KOpPpeKTHOU (hopMe hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKCHHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4H, YKCIIEPUMEHTA, UCCIICI0BAHMSI,
IIPOEKTa; CaMOCTOSITCIIBHO BBIOMpATh (OpMaT BBICTYIUICHHS C YY4ETOM
3a/1a4 MpEe3eHTAIMN U 0COOCHHOCTEH ayIUTOPHH.

CoTpyHUUYECTBO:

e IOHUMATh U KCIIOJIH30BATh MPEUMYIECTBA KOMAHIHOW W MHANBUAYaTbHON
paboThl MpHU pelieHuH Y4eOHBIX 3ajlay; MPUHUMATH IIeJIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  paboThI,
pacupenensTh BHABI paboOT, MOTOBApUBATHCSA, OOCYXKIaTh MpoLecC H
pe3ynbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

e y4aCTBOBATh B TPYNIOBHIX (hopMax paboThl (0OCYXIeHHUS, OOMEH MHEHHUH,
«MO3TOBbIE IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITHPOBAaHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Yuueepcanvnvie  pezynamuemnvie delicmausl, obecneuugaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4IE€TOM MMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATh BApUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  TIO3HABATENIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPINIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJETh CIMOCOOAMHM  CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca W
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1auH;



e IPEJIBUJIETh TPYAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTh IIPH PELICHUN 3a/1a4H,
BHOCUTh KOPPEKTUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSAM, OOBACHATH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB NESITENbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOrO aHalM3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHUs JOJKHO OOECredyrBaTh JOCTHKEHHE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

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

Beimonusate  apudmeTndyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BoimonHaTh npuOamKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh MPUKUJIKY U OLEHKY PE3yJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopma 3amuMcu JAEUCTBUTENHHOTO YHWCIA, KOPEHb HATypalbHON CTEIEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN IS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3alKUCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIE TPUTOHOMETPUUECKHE
byHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BeimonHaaTh 1peoOpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUH M PEIIaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHus 1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUNW WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalUOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MaTEMAaTUYECKUX 3a/1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENIH C UCTIOIb30BAHUEM aIllapaTa anreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (QPYHKIHUSA, CIIOCOOBI 3a7aHus (PyHKLIMH, 00J1acTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb U HEUYETHOCTh (DYHKUMH, HYIH
(YHKIMHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBaTh rpaduiku GyHKUMM 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEH NpPH PEIICHUH 3aJlay U3 JPYTHX Yy4eOHBIX MPEIMETOB U peajbHOM
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUMHAMM.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTHdecKkas u
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyObIBarOUlasi TreoMeTpuYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOILIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcrnosp30BaTh CBOMCTBA IOCIE0BATENBHOCTEW U IPOIPECCUM ISl PELLICHUS
peaNbHbIX 3a7a4 PUKIAJHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€paLlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar i ONHMCAHMS
peasibHBIX IPOLECCOB W SBJICHUH, MPH peUIeHUM 3a1ad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSMH: ONpeleneHre,  Teopema,  CIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0O€ YHCJIO; HCMO0JIb30BaTh
MPU3HAKYU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHB C PAIMOHAIBHBIM MMOKA3aTEJIEM.

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



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE THIIBI IOKA3ATENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXNAIIMX JOorapu@msl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTe pemienus npocTeNmx TPUroHOMETPUYECKUX HEPABEHCTB.

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

HaxonuTe pemieHns NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALIMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh pealibHble CUTyallMM Ha fA3bIKE anre0pbl, COCTABISThH
BBIPDA)KCHUS, YpPAaBHEHHUs, HEPABEHCTBA M CHCTEMBbI IO YCJIOBHUIO 3aJadyH,
MCCJIeI0BATh MOCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh  MOHATUSMU: Tepuoanyueckas  (QYHKIUA, [POMEKYTKH
MOHOTOHHOCTH ~ (DYHKIIMHM, TOYKH DOKCTpemMyMa (QyHKIMHM, HauOoJbliee WU
HauMEHbIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BATh HX IS
uccienoBanus pyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpapUKH MOKA3ATENbHOM, JIOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (PYHKIIUI; n300pakaTh UX Ha KOOPIAUHATHOM IJIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUN
Y WCIIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN UIsI  UCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIUSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIIUH, BBIYUCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHUHA.

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

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIIY4IIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a49ax.

OnepupoBaTh MOHATHSAMH: [EepBOOOpa3HasT W  HMHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Herorona—JleiiOuua.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
MHOK€eCcTBa pallHOHAJIBHBIX U
1 eﬁCTBPITeJILI;){BIIIX yucen. PanonanbHbie 14 1 brtmmorexa [HOK
s -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM 6 bubnuoreka [JOK
roxasarejieM https://m.edsoo.ru/1568aba3
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 13 1 bubnnorexa [JOK
HppanunonanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJIbl
bu6mmoreka [IOK
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
https://m.edsoo.ru/1568aba3
YpaBHEHUS
bu6mmoreka [JOK
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
https://m.edsoo.ru/1568aba3
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 4 0




11 KVIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
CreneHsb ¢ pallMOHAIBHBIM [T0KA3aTEJIEM.
1 [lokazarenpHas ¢pyHkuus. [lokasarenpHbie 12 1 bubnrotexa LIOK
YHIIHA. https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas KITUS.
puch Py Bu6mmorexa 1[OK
2 Jlorapudmuueckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckune KIIMH ¥ UX
P P by Bu6morexa 1[OK
3 rpaduku. TpuroHomerpuueckue 9 1
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
4 [IpousBoanasd. [IpumeHnenre npou3BOIHOM 24 1 bubmorexa OK
https://m.edsoo.ru/f11c4afd
5 NHterpain u ero npuMeHeHus 9 bubmmorexa [OK
https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
6 C 7 12 1
HCTEMbL YpaBHEHHH https://m.edsoo.ru/f11c4afd
bub K
7 HarypaneHble u nensie yucna 6 nommorexa O
https://m.edsoo.ru/f11c4afd
g [ToBTOpenue, 060061IeHNE, CCTEMATU3ALIHS 18 ’ bubnunorexa [JOK
3HaHUH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
° T u BbI
Jrj;n Tema ypoxka Beero Konrpoabubie | IlpakTuuyeckue fllsay:eﬂnﬂ :)Iﬁg)a[;?)na:enbﬂme
padoTsI padoThbI pecypesI

MHO3K€eCTBO, ONepaluy HaJl Butorexa [OK

1 MHOXeCTBaMH. /lnarpamMmsl 1

. https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PammmonansHEIE YMCHa.

) OOBIKHOBEHHBIE U JECITUYHEIE 1 bu6mmoreka [IOK
JIpoOH, TPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOANIECKUE APOOH
ApubdmMeTrnueckue orneparuu ¢

3 palMOHAIBHBIMU YUCIIAMU, | bubmuoreka [OK
peoOpa30BaHMsI YUCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUHN
[Ipumenenue npoOeli ¥ MPOLIEHTOB

4 JUISL peIIeHUs] MPUKIIAHBIX 3a7a4 U3 | bubnuoreka [JOK
pa3IMYHBIX OTpacieil 3HaHUU 1 https://m.edsoo.ru/44dd1046
peanbHOM KU3HU
[Ipumenenue npobeii ¥ MPOIEHTOB

5 JUISl peLIEHUs TPUKIIAHBIX 33]1a4 U3 | bubnunorexa [JOK
pa3JIMYHBIX OTpACcied 3HAaHUM U https://m.edsoo.ru/d99d8c74
peanbHOM KU3HU

6 JlelicTBUTENIbHBIC YHCTIA. | bubmuoreka [JOK
PanmonaneHble U HppallMOHAIIBHBIE https://m.edsoo.ru/2f36a36f




qucia

ApupmeTrueckue onepaum ¢

bubmuoreka [JOK

¢bynkuuu. Hynmu ¢pyskium.

7
JNEUCTBUTEILHBIMU YUCIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,
bubmmoreka [{OK
8 MpaBUJia OKPYIJICHHS, IPUKUIKA U
. https://m.edsoo.ru/cb723fbd
OIIEHKA Pe3yJIbTaTa BBIUUCICHUHN
9 TokecTBa U TOXKISCTBCHHBIC bubmmoreka [{OK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
bubmmoreka [{OK
10 VYpaBHeHME, KOPEHb YPaBHEHUS
https://m.edsoo.ru/11ac68be
bu6mmoreka [IOK
11 HepaBeHcTBO, pellieHne HEpaBEeHCTBA
https://m.edsoo.ru/50bdf26d
buo OK
12 Meto UHTEPBAJIOB nomorexa I
https://m.edsoo.ru/775£5d99
Pemenue nensix u qpoOHO-
. bu6mmoreka [IOK
13 palMOHANBHBIX YPABHEHUH U
https://m.edsoo.ru/6ec7al107
HEpPABEHCTB
KonTtponbHas padoTa o Teme
"MHO€eCTBa pallMOHAIBHBIX U
. bu6mmoreka [JOK
14 NEUCTBUTEILHBIX YUCE.
https://m.edsoo.ru/1914a389
PaunonaneHble ypaBHEHUS U
HEepaBeHCTB"
DyHKIMA, CIOCOOBI 3aJaHUs
i bubmuoreka [JOK
15 ¢byskun. B3aumuo o6paTHbie
https://m.edsoo.ru/226eeabf
GbyHKITII
I'padux kuuu. O0IacThb
padui byn . bubnuoreka [JOK
16 OIpe/IeTICHUs] U MHOYKECTBO 3HAYEHUI

https://m.edsoo.ru/763e75ee




[IpomexyTKH 3HaKOTIOCTOSIHCTBA

17 Yérupie 1 HeUETHBIC (DYHKIUU brbmiorexa LIOK
https://m.edsoo.ru/ff4564ad
CreneHs C 1eTIbIM [T0OKA3aTEIEM.
18 CrangaptHas ¢popMa 3armucu bubmmorexa [OK
. https://m.edso0.ru/66446d3e
JEUCTBUTENLHOTO YnCIa
Wcnonp3oBanue noaxozsmen Gopmbl
19 3aIlMCH ICVCTBUTEIBHBIX YUCET JUIsS bubnuoreka [JOK
peleHus NPaKTUHYECKUX 3a1a4 U https://m.edsoo.ru/6eadc6f1
MIpe/ICTaBICHMS] TaHHBIX
Crenennas GpyHKIUS C Ha‘”.[ypaJ:I’I)HI)IM Bu6orexa [OK
20 U eNIBIM noKka3artesieM. E€ cBolicTBa U
https://m.edsoo.ru/3f25a047
rpaduk
)1 ApubmMeTnueckuii KOpeHb bubnuoreka [IOK
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/d82¢36d4
” ApubmMeTnueckuii KOpeHb bubnuoreka [IOK
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/fe7fc4db
3 CBoiicTBa apr(pMETHIECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/d0f0b260
24 CBoiicTBa apr(pMETHIECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/c3389865
)5 CpoiicTBa apuPMETUYECKOTO KOPHS bubnnorexa [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/444c4b9c
26 JeiicTBus ¢ apudMeTHUECKUMU bubnnorexa [JOK
KOpPHSIMH N—OW CTENEHU https://m.edsoo.ru/54b815¢5
7 JlelicTBus ¢ apupMETHIECKUMU bubnuoreka [IOK
KOpHSAMH N—OW CTENEHU https://m.edsoo.ru/83105a0e
28 JeiicTBus ¢ apudMeTHUECCKUMU bubnmnoreka [JOK




KOPHSIMU N—O# CTEIEHU

https://m.edsoo.ru/2ablc7bc

79 JlelicTBus ¢ apuMETHISCKUMU bubmuoreka [IOK
KOpPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/eacb053c
30 JleticTBus ¢ apuMETHICCKUMU bubnuorexa [JOK
KOPHSIMU N—O# CTEIEHU https://m.edsoo.ru/8aSadaS1
31 Pemrenne nppanmoHaIbHBIX bubnuorexa [JOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/69106ae7
0 Pemrenne nppanmoHaIbHBIX bubnnorexa [JOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/9362fea9
3 Pemrenne nppanmoHaiIbHBIX bubnuoreka [IOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/78d9b391
34 Pemrenne nppanmoHaiIbHBIX bubnuoreka [IOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YPABHEHUI U HEPaBEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpaduik KOpHS n-0i bubnnorexa [JOK
CTEIIEHU https://m.edsoo.ru/ebOccSe3
37 CaoiicTBa u rpaduK KOpHS n-0i bubnuoreka [JOK
CTEIIEHU https://m.edsoo.ru/5f29b9b5
KonTposnpHas paboTa 1o teme
18 "ApudmeTHueckuil KOpeHb N—oin bubnnorexa [JOK
crenenu. MppanuonanbHbie https://m.edsoo.ru/f13af630
ypaBHEHUs U HEpaBEeHCTBA"
39 CuHyc, KOCHHYC U TaHT'€HC YHMCIOBOIO bubnuoreka [IOK
aprymeHra https://m.edsoo.ru/5f605ed0
40 CuHyC, KOCHHYC M TAHT€HC YHCIIOBOTO bubnunoreka [JOK

aprymMeHTa

https://m.edsoo.ru/ec9f4d78




Al ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubmuoreka [IOK
YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/b8f5d49a
4 ApKCUHYC, apDKKOCUHYC M apKTaHI'€HC bubnuorexa [JOK
YHCIIOBOI'O apryMeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpudeckasi OKpyKHOCTb,
43 0111) e CJ'IGHI/IGI: T I/IFOHOMC”I;")YI)/IK‘ICCKI/IX bubmmorexa [TOK
PEACTIEHIE TP P https://m.edsoo.ru/6df195a0
(YHKIMI YHMCI0BOrO apryMeHTa
Tpuronomerpudeckasi OKpy HOCTb,
44 05 e CJ'ICHI/I: T I/IFOHOMCE yI)/IK‘IeCKI/IX bubmorexa [TOK
PEACTIEHHE TP P https://m.edsoo.ru/6b61¢578
(yHKIIHMI YHMCIOBOTrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmuorexa [JOK
hopmyIsl https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUUECKHE bubmuotexa [JOK
hopmyIbl https://m.edsoo.ru/fcdd2a2e
A7 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIsl https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [JOK
hopmyIsI https://m.edsoo.ru/12d1413c
[IpeobpazoBanue bubnuoreka [JOK
49 -
TPUTOHOMETPUYECKUX BBIPAKEHUUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnnorexa [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubnunorexa [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/1f4655da
IIpeobpazoBanue bubnuorexa [IOK
52 .
TPUTOHOMETPHUIECKUX BEIPAKECHUN https://m.edsoo.ru/76¢ce9958
53 IIpeobpazoBanue bubnuoreka [IOK

TPUTOHOMCTPUYCCKUX BLIpa)KCHI/II\/'I

https://m.edsoo.ru/8fa598b5




54 Pemenune TpuroHoMeTpuuecKux bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/6baefel19
55 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpu4ECKUX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
53 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHoMeTpru4ECKUX bubnuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/ebeec650
O6061mmenue o reMaM "OCHOBHbBIE
bu6mmoreka [IOK
60 TPUTOHOMETPUIECKUE (HOPMYJIBI.
" https://m.edsoo.ru/aed4acdc
TpuroHomeTpuueckre ypaBHEHUs
KonTtponsHas padoTa o treme
"®opMyibl TPUTOHOMETPUH.
MY P P bu6mmoreka [JOK
61 TpuroHomerpuyeckue
" . https://m.edsoo.ru/b46a8228
ypaBHeHus"/Bcepoccuiickas
poBepouHasi paboTa
& Hroropas koHTpoJbHAs padoTa / bubnnorexa [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/188bbf6e
O0o0011enne, cucTeMaTH3aus 3SHaHUH
bubmuorexka [JOK
63 3a Kypc anreOpbl ¥ Haual
https://m.edsoo.ru/33e6629¢
Maremarnueckoro aHanusa 10 kimacca
Apudmernueckas u reoMeTpruecKas
bu6mmoreka [JOK
64 nporpeccuu. Mcnonb3zoBanue

HIporpeCCruu i peIiCHUA pCaJIbHbIX

https://m.edso00.ru/d36669{8




3aj1a4 MPUKJIATHOTO XapaKTepa

BeckoneuHo yObIBaroras

65 reomeTpuueckas nporpeccusi. Cymma 1 bubnuorexa [JOK
OECKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/1cbf72b1
TreOMETPUIECKON TIPOTPECCHH

bubmmoreka [{OK
66 o 1
OPMYIIa CHOMHBIX IPOTCHTOB https://m.edsoo.ru/538fc437
b K
67 dopmyria cI0KHBIX TTPOLIEHTOB 1 mommorexa 110
https://m.edsoo.ru/c2627eca
O0o001enue, cucTeMaTH3aus 3HaHUH
bu6moreka [IOK
68 3a Kypc anreOpsl U Haval 1
https://m.edsoo.ru/49f1b827
MaTeMmaThdeckoro ananuza 10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxririeckie H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypesI
| Crenens ¢ palluOHAILHBIM | bubnuorexa [JOK
IoxasareyuaeM https://m.edsoo.ru/a52939b3
2 CBoiicTBa cTeneHU 1 bubmorexa HOK
https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBaHue BbIpasKeHUH, 1 bubnuoreka [IOK
COJZIEpKAIMX pallMOHATBHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaskeHUH, | bubnuoreka [IOK
COJZIEpKAIMX PallMOHATIBHBIE CTEIIEHU https://m.edsoo.ru/343c6b64
5 [IpeobpazoBaHue BhIpAKEHUH, | bubnuoreka [IOK
COJZIEpKAILMX PallMOHAJTIBHBIE CTEIIEHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIE ypaBHEHUS U | bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3aTenbHbIe ypaBHEHUS U | bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/3d408009
2 [Toka3arenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/bd5ff0ec
9 [Toka3arenbHble ypaBHEHUS U | bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenbHble ypaBHEHUS U | bubnuoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenbHas ¢pyHKIUSA, €€ CBOMCTBA | bubnunoreka [JOK

U rpaduk

https://m.edsoo.ru/85bc8132




KonTtposnsHas paboTa o teme
"CteneHs ¢ palMOHAIbHBIM

bubmmoreka [{OK

12 nokaszarenem. [lokazarenpHas
https://m.edsoo.ru/58e8e2{2
¢ynkuus. [lokasarenbHble ypaBHEHUS U
HepaBeHCTBa"
13 Jlorapudwm uncna bubmorexa HOK
https://m.edsoo.ru/3e3230d4
14 JlecaTuuHbIe U HaTypaIbHbIE bubnnorexa [JOK
Jorapu(pmsl https://m.edsoo.ru/lea72162
1 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
CoJIepXKaIiux JorapudmMbl https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBaHue BbIpaKeHUH, bubnuoreka [IOK
CoJIepKaIiux Jorapudmol https://m.edsoo.ru/4beff03b
17 [IpeobpazoBaHue BBIpAKEHUH, bubnuoreka [IOK
CoJIepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fadb8aas
19 JlorapudmMuueckre ypaBHEHUS U bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHEHUS U bubnuoreka [JOK
HEPABECHCTBA https://m.edsoo.ru/712ac2d9
)1 Jlorapudmuueckue ypaBHEHUS U bubnnorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
” Jlorapudmuueckue ypaBHEHUS U bubnnorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapudmuueckas QyHKIM, €€ bubnuoreka [IOK
CBO#cTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckast QyHKIML, €€ bubnuorexa [IOK




CBOIiCTBA ¥ rpaduk

https://m.edso0.ru/9d102051

)5 Tpuronomerpuieckue GyHKIUH, UX bubmuorexa [IOK
CBOMCTBA ¥ IpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuieckue GyHKIUH, UX bubnuorexa [JOK
CBOWCTBA ¥ TpaduKu https://m.edsoo.ru/d2e4601b
7 Tpuronomerpruyeckue GyHKINH, UX bubnuorexa [JOK
CBOCTBa U rpaduku https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpruueckue GyHKINU, UX bubnnorexa [JOK
CBOMCTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/5272b9%al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0c837397
a1 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
1 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0f903c75
KonTposnpHas paboTa 1o teme
"Jlorapudmudeckas QyHKITHA.
Jlorapudmuuecknue ypaBHEHUS U
puc P bubmuoreka [JOK
33 HepaseHcTBa. TpuronoMerpudeckue
https://m.edsoo.ru/10130727
(GYHKIMH B UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBA"
bu6mmoreka [JOK
4 H
3 CTIPCPHIBHEIC PYHKIIHK https://m.edsoo.ru/403bfb0d
35 MeTo1 MHTEPBAJIOB JUIsl pELICHUS bubnuoreka [IOK

HCPAaBCHCTB

https://m.edsoo.ru/6db0b423




36 MeTto1 MUHTEPBAJIOB JUIsl pELICHUS bubmuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bubnuorexa [JOK
37| Tlpoussotias dyicuii https://m.edsocl)_.[ru/0731ad3d
bubnuorexa [JOK
38 | Tlpomssotias pyiciui https://m.edsocI)_.Iru/723dd608
39 I'eomerpuueckuii u GU3NYECKUIN CMBICT bubnnorexa [JOK
MIPOU3BOTHOM https://m.edsoo.ru/6¢8d36ff
40 I'eomerpuueckuii u GU3NYECKUIN CMBICIT bubnuorexa [JOK
MPOU3BOJHOM https://m.edsoo.ru/a413eca9
. bubmuorexa [JOK
41 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN https://m.edsocf.lru/c755065f
. bubmuorexa [JOK
42 [Tpou3BoIHBIE 2JTEMEHTAPHBIX (HYHKIIHMA hitps-//m.c dsocf.lru M4ab3edb
43 [IpousBoHAs CyMMBI, MPOU3BEICHHS, bubnuoreka [IOK
4acCTHOTO (YHKITUN https://m.edsoo.ru/c12a0552
m [IpousBoHAs CyMMBI, MPOU3BEICHHS, bubnuoreka [IOK
4aCTHOTO (YHKITUH https://m.edsoo.ru/d598f201
45 [IpousBoHAs CyMMBI, MPOU3BEACHUS, bubnuoreka [JOK
4aCTHOTO (YHKITUH https://m.edsoo.ru/1de34d4d
[IpuMeHeHne npon3BOIHOM K
46 I/I(iJ'ICILOBaHI/IIOp(byHKI_III/[Iﬁ Ha bubmnorexa [IOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K
47 WCCIeI0BaHUI0 (YHKIIMI Ha bubmorexa LOK
https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U SKCTPEMYMBbI
43 [IpumeHeHne Mponu3BOIHON K bubnuoreka [IOK

HCCIIeIOBAaHUIO PYHKIMH Ha

https://m.edsoo.ru/0Ob411edd




MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHnne npou3BOIHON K

. bubnuorexa [JOK
49 WCCIIEIOBAaHUIO (PYHKIIMIA HA
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U SKCTPEMYMBbI
HaxosxieHre HanOoJIbIIIero 1
bubmmoreka [{OK
50 HauMEHBIIETO 3HaueHus (PyHKIUH Ha
https://m.edsoo.ru/fac78f05
OTpEe3Ke
Haxoxnenne HanOoIbIIIeTo 1
bubmmoreka [{OK
51 HauMEHBIIETO 3HauYeHUs1 QyHKIUU Ha
https://m.edsoo.ru/fb6a8act
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
bu6moreka [IOK
52 HauMEHBIIEero 3HaueHusl (PyHKIUH Ha
https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOoOJIBIIErO U
53 HaWMEHBIIETO 3HaYeHUs PyHKIINH HA Bubnmorexa [IOK
YHIER https://m.edsoo.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
bu6mmoreka [IOK
54 HaWMEHBIIETO 3HaYCHUs (PYHKIIMH HA
https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxosxienne HanOobIIIero u
bu6mmoreka [JOK
55 HaMMEHBIIIETo 3HauUeHUs (PYHKIIMH Ha
https://m.edsoo.ru/86adcbfd
OTpEe3Ke
[IpuMeHeHre MPOU3BOTHOM IS
HAXO0XJICHUS HAaWJIY4YIlEro peleHus B
bubmuoreka [JOK
56 MPUKIIAIHBIX 3a/1a4ax, st
https://m.edsoo.ru/13205d80
OIpeneNIeHUsl CKOPOCTH IMpoIecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM
57 KonTponsHas paboTta 1o teme bubnunoreka [JOK




"[IpousBoanas. Ilpumenenue
IIPOU3BOIHOMN"

https://m.edsoo.ru/f8ed5f99

IlepBooOpa3nas. Tabmuma

bubmmoreka [{OK

58
MePBOOOPA3HBIX https://m.edsoo.ru/d777edf8
59 [lepBooOpasnas. Tabmuua bubmoreka [IOK
TEepBOOOPA3HBIX https://m.eds00.ru/30c3697b
60 HHTerpain, reoMeTpUYECKUil 1 bubnnorexa [JOK
(u3nuecKkuil CMbICI UHTErpaja https://m.edsoo.ru/391272c¢9
61 WHTerpai, reoMeTpUYECKUil 1 bubnuorexa [JOK
(buznyecKkui CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f
2 WHTerpain, reoMeTpUIECKHi 1 bubnuoreka [IOK
(buznueckuit CMbICT UHTErpajia https://m.edsoo.ru/07eb464b
63 Brruncnenue unterpana no gopmyie bubmuorexa [JOK
Herorona—JleiiOauna https://m.eds00.ru/b9b225¢3
64 Brruucnenue unTterpana no gpopmyse bubnuoreka [IOK
Herorona—JleiiOauna https://m.edsoo.ru/b800deb4
65 Brruucnenue unrerpana no gopmyie bubnuoreka [JOK
Herorona—JleiiOHuna https://m.edsoo.ru/f5eed075
66 Brruucnenue unrerpana no gopmyie bubnuoreka [JOK
Herorona—JleiiOauna https://m.edsoo.ru/41da431a
. . bubmuoreka [JOK
67 Cucrembl IMHENHBIX YPaBHEHUN
https://m.edsoo.ru/b648235a
. . bubmuoreka [JOK
68 Cucrembl IMHENHBIX YPaBHEHUN
https://m.edsoo.ru/5ab83864
Pemienne npukinagHpix 3a1a4 C
69 MIOMOIIIBIO fHCTel\be JII/IH@?IHBIX bubmmorexa [TOK
B . https://m.edsoo.ru/a4d65ee5
ypaBHEHUH
70 Pemenue npuknaaHeix 3amad ¢ bubnmoreka [JOK




IIOMOIIIBIO CUCTEMBbI JIMHENHBIX
YpaBHEHUI

https://m.edsoo.ru/aa5962el

Cucremsl 1 COBOKYITHOCTH LCJbIX,
palluOHAJIbHBIX, UPppAllMOHATIbHBIX,

bubmmoreka [{OK

71
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/48190472
YPaBHEHUM U HEPABEHCTB
Cucrembl U COBOKYITHOCTH IIEJIBIX,

7 palOHANBHBIX, UPPALMOHAIBHBIX, bubnuorexa [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUN U HEPABEHCTB
CucTeMbl U COBOKYIMHOCTH LETBIX,

73 paloOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUN U HEPABEHCTB
Cucremsbl U COBOKYITHOCTH LIEJIBIX,

74 palMOHANIBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUH U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKITHI bubnuoreka [JOK
JUISL pEIIEeHUs] YPaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3oBanue rpadukoB GyHKIHI bubnuoreka [JOK
JUISl pEeLIEHUs] YPaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95{79
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEILICHUIO

bubmuoreka [JOK
77 MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
. https://m.edsoo.ru/ca878deb
pa3IUYHBIX 00JaCTe HAYKH U
peanbHOM KU3HU
78 KonTponsHas paborta o teme bubnunoreka [JOK




"NHTerpan u ero npuMeHEHNU .
Cucremsbl ypaBHeHUI"

https://m.edsoo.ru/471c735b

79 HarypanbHble u niensle ynca B 3aa4ax bubnuorexa [JOK
W3 peaNbHOM KU3HU https://m.edsoo.ru/3cee1327
20 HarypaneHble u niensie ynca B 3aa4ax bubnuorexa [JOK
W3 pEeAbHOM )KU3HU https://m.edsoo.ru/a35al31d
31 HarypaneHble u niensle yncna B 3aa4ax bubnnorexa [JOK
13 pEeAbHOM )KU3HU https://m.edsoo.ru/ef10c4{9
82 [Ipu3Haky IeNMMOCTH LEIBIX YUCEI bubmmoreka LOK
https://m.edsoo.ru/51696a67
83 [Ipu3HaKy J€TMMOCTH LEJIBIX YHCEN Bubnmorexa [IOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haky 1eTMMOCTHU LIEJIBIX YHCE bubmmorexa [OK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpeHue, 0600IICHNE, bubnuoreka [IOK
cUCTeMaTU3als 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8c
26 [ToBTOpEeHUE, 0600IIECHNE, bubnuoreka [JOK
cUcTeMaTU3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2{e7
87 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpEHUE, 0000IICHNE, bubnnorexa [JOK
cucTeMaTu3als 3HaHU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpEHUE, 0000IICHNE, bubnnorexa [JOK
cUcTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK
cUCTeMaTU3alus 3HaHWW. Y paBHEHUS https://m.edsoo.ru/337aad59
91 [ToBTOpeHnue, 06061IeHNE, bubmmoreka [JOK

CHCTeMaTHU3alus 3HaHUH. HepaBeHCTBa

https://m.edsoo.ru/a86014el




[ToBTOpEHue, 060061ICHNE,

bubmuoreka [JOK

92
cucreMarusanus 3Hanuii. HepaBeHncrsa https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpEenue, 060061ICHNE, bubmuoreka [JOK
cucremaTtusauus 3Hanuil. HepaBencTsa https://m.edsoo.ru/19304aba
94 [ToBTOpEHue, 060061ICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuil. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, o6o0IICHKE,
. bubnuorexa [JOK
95 cucTeMaTu3anus 3HaHuil. CucTeMbl
. https://m.edsoo.ru/a20b8adc
ypaBHEHUM
[ToBTOpEeHuUEe, 0600IICHNE,
. bubmuorexa [JOK
96 cucreMmarusanusa 3HaHu. CHUCTEMBI
N https://m.edsoo.ru/a012476d
ypaBHEHUU
97 [ToBTOpEeHuUe, 0600IICHNE, bu6moreka [IOK
cuctemMaTusanus 3HaHuil. OyHKuu https://m.edsoo.ru/d620c191
08 [ToBTOpEeHue, 0600IICHNE, bu6mmoreka [IOK
cuctemaTusanus 3HaHui. OyHKuu https://m.edso0.ru/7017196f
bu6 OK
99 Hrorosas koHTposbHas paboTa nommoreka L
https://m.edsoo.ru/513c9889
bu6 OK
100 Hrorosas koHTpoOJIbHAS paboTa nommoreka L
https://m.edso0.ru/2276973
O0o0011enne, cucTeMaTH3ausa 3SHaHUH
101 3a Kypc anreOpbl U Hadas bubnuorexa [IOK
MareMaTudeckoro anaamsa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
O0o001Ienne, cucTreMaTH3anusa 3SHaHUH
102 3a Kypc anreOpsl ¥ Hayall bubnuoreka [IOK

mareMatudeckoro agammsa 10-11
KJIAaCCOB

https://m.edsoo.ru/cead345e




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero o01ero 00pa3oBaHnus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. OnepupoBaTh MOHATHSMH: palllOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLIEHTHI
- BoimonHATe  apudmMernyeckue omepaludd € palOHAIbHBIMU U
' JNeNCTBUTENBbHBIMU YUCIIaMU
13 BoimonHATe  mpUOMMOKEHHBIE — BBIUMCIIEHHS, HWCIOJB3YS  IpaBHIIa
' OKpPYTJIEHUS, 1e1aTh PUKUIKY U OIIEHKY pPe3yJIbTaTa BhIUYMCICHUN
OnepupoBaTh MOHATUSAMU: CTEIEHb C IEJIBIM MOKa3aTeaeM, CTaHJapTHas
L4 (dbopma 3amucH AEWCTBUTEIHHOIO YMCIa, KOPEHb HATypalbHOM CTENEHU;
' WCIOJIb30BaTh MOAXOAIIYI0 (JOPMY 3alUCH ACUCTBUTEIBHBIX YUCEI IS
peuieHus MpakTUYECKKX 3a/1a4 U IPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATHSIMHU: CHHYC, KOCUHYC M TAHI'€HC IMPOU3BOJBHOTO
1.5 yria; HCIOJIb30BaTh 3allMCh IPOU3BOJIBHOTO yria uepe3 oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIIUH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh NOHATUSAMHU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, LENOE,
2.1 panuoHaIbHOE, MppALMOHATIBHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
55 BoimonHATe  mpeoOpa3oBaHUs TPUTOHOMETPUUECKUX  BBIPAKCHUH H
' pelaTb TPUrOHOMETPUUYECKUE YPAaBHEHUS
BrimonHATe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQXKEHU M pemiarb OCHOBHBIE THUIMBI LENbIX, PALMOHAIBHBIX U
UPPALMOHATIbHBIX YPAaBHEHUIN U HEPABEHCTB
4 [IpuMeHsTh ypaBHEHMS U HEPABEHCTBA ISl PEIICHUS MaTEeMaTHUYECKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKU U pealbHON )KU3HU
Y MoenupoBaTh peajibHble CUTyallud Ha S3bIKE aiareOphl, COCTaBIATH

BBIPpAKCHUS, YPAaBHCHNA, HCPABCHCTBA IO YCJIIOBUIO 3aJa4U, UCCIICAOBATH




MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allliapara aJIFe6pBI

3 OyHKIMH U TpapuKH
OnepupoBaTh MOHATUSMH: (YHKUIHUSA, CIOCOOBI 3akaHus  (PYyHKIHH,
3.1 o0nacTe oOmpeneneHusi W MHOXKECTBO 3HAueHWH (yHKIHMH, Tpapux
(GyHKIMY, B3aUMHO 00paTHBIE (PYHKITHH
32 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIWHU, HYIU
' (GyHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A pelIEHUs] ypaBHEHUI
34 Crpoutrb u uwutaTh TrpaduKyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (yHKIMY, CTENIEHHOW (PYHKIUU C LIETBIM [T0Ka3aTeleM
Wcnonb3oBare rpapuku (yHKOUE A8 KCCIEIOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpH pPELIeHUH 3a7ad U3 APYruX Y4eOHBIX NPEAMETOB U
' peasibHOM  JKMU3HM, BbIpaXaTb (QOpPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYNHAMH
4 Haganma maTemaTnueckoro aHaimsa
il OmnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
' reoMeTpUYecKasi Iporpeccuu
OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YOBIBAIOIIAsi TIeoMeTpuYecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIMIEH T'€OMETPUUYECKOU
porpeccuu
4.3 3ajaBaTh NOCIEI0BATEIBHOCTH PA3JIMYHBIMU CIIOCO0AMHU
14 Hcnonp30Bark CBOWCTBA IOCJIENOBATEIIBHOCTEM M IPOrPEeCcCUil Ui
' pelleHus peabHbIX 33]a4 IPUKIIAJHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar il ONUCaHMA
52 peaJbHbIX NPOLIECCOB W SIBJICHUM, NpPU pelleHUM 3a7ady U3 ApYyrux
y4eOHBIX MPEIMETOB
53 OnepupoBaTb  NOHATHUAMH:  OINpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO




11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

1

Yucna ¥ BEIYUCIIEHAS

1.1

OnepupoBaTh MOHATUSMH: HATYpaJIbHOE, IIEJI0€ YHCIIO; HCIOJIb30BaTh
NPU3HAKU JEIMMOCTH IIEJIBIX YHCEJ, Pa3JIOKEHUE YKClia Ha TPOCTHIC

MHOXHUTCIIN JJI pCIICHUA 3aa1a4

1.2

OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM

1.3

OHepI/IpOBaTI) IIOHATUAMMU: J'IOF&pPI(i)M qucia, JACCATUYHBIC u

HaTypaJIbHbIE JIOTapU(PMBI

VYpaBHEHHS 1 HEPABEHCTBA

2.1

[IpumensTh cBOWCTBAa CTENEHU JUId MPEeoOpa3OBaHUs BbIPAXKEHU,
ONIEPUPOBATh TMOHATHAMH: IOKA3ATEIBHOE YPAaBHEHHE W HEPABEHCTBO;

peiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

BoinmonHaTe mpeoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIUX JIOTapu(MBI;
OTIEpUPOBAThH MOHATHUAMHU: JIOTapU(PMUUIECKOE YpaBHEHNE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts perienus mpocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTb NOHSTUAMH: CHCTEMa JIMHEHHBIX ypaBHEHUH u eé
pellIeHNe; UCIO0JIb30BAaTh CUCTEMY JIMHEHHBIX ypaBHEHUH AJIS pelIeHHs

IMPAKTUYCCKUX 3ada4d

2.5

HaXO,Z[I/ITB pPEIICHUA HpOCTCfIIHHX CHCTEM u COBOKyrIHOCTCﬁ

palOHaJIbHBIX YPaBHEHUN U HEPABEHCTB

2.6

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CHUTYyallUM Ha A3bIKC anre6pbl, COCTaBJIATH
BBIPAXKCHUSA, YPAaBHCHUS, HCPABCHCTBA U CUCTEMBI IO YCJIIOBUIO 3aJa4U,
HCCIICAOBATL IMOCTPOCHHBLIC MOJACIM C HCIOJIb30BAHHCM  aIlllapaTta

anreopsl

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATHSAMHU: TepHOANYECKas (QYHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKU SKCTpeMyMa (DyHKIMH, HauOojbllee U
HavMeHblllee 3HaUeHUs] (PyHKIIMU Ha MPOMEXYTKE; MCIOJIb30BaTh UX JUIs

uccueoBanus GyHKINH, 3a1aHHON rpadKoM

3.2

OmnepupoBaTh NOHATUAMMU: I'padHUKH MOKa3aTeIbHOMN, JIOTapu(PMUUIECKON 1




TPUTOHOMETpUYECKUX (PYHKUIMH; H300pakaTh HX HA KOOPIMHATHOM

IIJIOCKOCTH ¥ MCIIOJIB30BATh JUIsl PELICHUs] YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW TIJIOCKOCTH TpapuKH JMHEHHBIX

3.3 YpaBHEHUN U UCIOJIb30BaTh HMX JUIsI PEUICHUS CUCTEMBI JIMHEWHBIX
YpaBHEHUI
34 Hcnonw3oBate rpaduku (HYHKIMKA OIS0 WCCIEAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 IPYruX YUeOHBIX NUCIUILIUH
4 Hauana matemaTnyeckoro aHanmsa
OnepupoBaTh TOHSATHUSMU: HEMpepbiBHAs (QYHKIUS, MPOU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh TE€OMETPUYECKUN U (PU3MYECKHI CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
19 Haxomuth  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (PYHKIUWA, BBIYUCIIATH
' MIPOU3BOIHBIE CYMMBI, TIPOU3BEACHHS, YaCTHOTO (DYHKITHIA
Hcnons3oBath TMPOM3BOAHYIO JUIsl  WCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHSThH PE3yIbTaThl UCCIETOBAHUS K
MOCTPOCHUIO TPpaUKOB
a4 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HAMJIYUYIIETO PEUICHUs B
' MIPUKJIAIHBIX, B TOM YHCJI€ COLMATbHO-IKOHOMUYECKHX, 3aauax
45 OnepupoBaTh NOHATHUAMHU: TMepBOOOpa3Has W HWHTErpai;, IOHHUMATh
' TEOMETPUYCCKHUI M (PU3MUECKHI CMBICT HHTETpajia
16 Haxomuth mepBooOpazHble dJIEMEHTapHBIX  (PYHKUUN, BBIYUCISTH
' uHTerpai o ¢popmyne Herorona — JleliOnuma
47 Pemats npuknaanbie 3aa4u, B TOM YHCIIE COLUAIBHO-IKOHOMUYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, CpeacTBaMu MaTEMaTUICCKOI'0 aHaJin3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
Panmonaneabie  umcna. OOBIKHOBEHHBICE M JICCATHYHBIC JApOOW, MPOIEHTHI,
OECKOHEUYHBbIE  IEepUOaUYecKHe  JpoOu.  ApudMeTHdecKHe  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHi. [Ipumenenue
npoOelt W TPOIEHTOB ISl PEIICHUS MPUKIAAHBIX 33/Jad M3 Pa3IMUHBIX OTpacieit
3HaHUM U PEATTbHOM )KU3HU
HevictButenbHble  4yMcia.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuu ¢ JAEUCTBUTEIbHBIMU uuciaMu. [lpuGnmxéxHble
BBIYMCIICHUS, TIPABIJIA OKPYTJICHUS, TPUKUJIKA U OTICHKA PE3YJIbTaTa BRIUUCICHUN
Crenenp ¢ mensiM mokazateneMm. CraHmapTtHas dopma 3alucu JIeHCTBUTEIBHOTO
1.3 yucna. Mcnone3oBanue moaxonsmeld (Gopmbl 3amicu JEHCTBUTEIBHBIX YUCET IS
penieHus MpakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
L4 ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apupMETHICCKUMH
' KOPHSIMH HATYPAJIbHOW CTEIEHU
T CHuHyC, KOCHHYC M TAaHI€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OPa30BaAHMS
55 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPKECHUI. OcHOBHbIE
' TPUTOHOMETpHUUYECKUE (OPMYIIBI
)3 VYpaBHeHue, KopeHb ypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meton
' HWHTEPBAJIOB
2.4 Pemenue nensix u poOHO-pallMOHANBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaniMoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienne TpUroHOMeTpUYECKUX YpaBHEHUN
57 [IpuMeHeHne ypaBHEHH U HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKUX 3a/1ay U 3a7a4
' W3 pa3TUYHBIX 00JacTel HAYKH U PeallbHOM KU3HU
3 OyHKIMH U TpapUKH




31 Oynkius, cnocoObl 3amanus Qyakmuu. 'paduk ¢ynkmun. B3anmuo oOpaTHbIE
' GbyHKITII
32 OO6nacte ompeneneHus W MHOXECTBO 3HaueHui ¢ynkuun. Hymm dynkumn.
' [TpomexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITUH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IENBIM TOKa3zareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
34 Tpuronomerpuueckass OKpyXHOCTb, ONPEICIECHNE TPUTOHOMETPUUECKUX (DYHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
i1 [locnenoBarenpHOCTH, CHOCOOBI 3aJaHUSl MoOcienoBaTelbHOCTE. MOHOTOHHBIE
' MIOCJIE0BATEIbHOCTH
Apudmernueckas UM TreoMeTpuueckas mnporpeccuu. beckoHeuHO yObIBaroIias
19 reoMerpuueckas nporpeccus. Cymma OecKOHEUHO YOBIBAIOIIEH TeOMETPHYECKOMN
' nporpeccun. Dopmyna CI0XHBIX NPOIEHTOB. lcrnonb30BaHue Mporpeccuu s
pelIeHns pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHoOKecTBO, oOmepanuud HaJl MHOXecTBamH. Jluarpammer Oiiiepa — Benna.
5.1 [IpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara i OINHCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CiaeCTBUE, J0Ka3aTEeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHMS
1 Uucna 1 BRIYUCICHUS
1.1 Hatypanbnbie u nensie yrcna. [IpusHaku 1e1MMOCTH EeNbIX YHCes
1.2 Crenenb ¢ palMOHaJIbHBIM NOKa3arenaeM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uucna. [lecaTuuynble U HaTypaJlbHbIE JOTapH(PMbI
2 YpaBHEHMS U HEPABEHCTBA
2.1 IIpeobpazoBaHue BhIpasKEHHH, COEPIKALIUX JIOTApU(DMBI
55 [IpeoOpazoBaHue BhIpaKEHH, COAECPIKALINX CTENIEHH C PALlMOHAIBHBIM
' [I0Ka3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
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IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA

2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
"6 Cucrembl JUHEHHBIX ypaBHEHWH. PelieHue MNpUKIagHBIX 3a7a4 € [OMOIIbIO
' CUCTEMBI JINHEWHBIX YPABHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUIO MaTeMaTHUECKUX 3a7a4
. U 3aJ1a4 U3 pa3jInyHbIX o0JacTel HayKU U peaslbHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckue @ynkuuu. I[IpomMexyTkM MOHOTOHHOCTH (PYHKIUH.
3.1 MakcuMymbl ¥ MUHUMYMBbI (yHKiuu. HauOosnbiiee M HauMeHbllee 3Ha4YCHHE
(YHKIIMM Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
33 [TokazarenbHas u norapudmuueckas QyHKIUHU, UX CBOMCTBA U IrpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rTpadukoB  (QyHKIUN I HWCCICAOBAHUSA  TMPOIECCOB |
3.5 3aBHCUMOCTEH, KOTOpbIE€ BO3HMKAIOT NPU PEIICHUM 337ad U3 JAPYTUX Y4eOHBIX
NPEIMETOB U PeaIbHOM KU3HU
4 Hagana maTemaTnueckoro aHaimsa
4.1 HenpepsiBabie pyHKIIIE. MeTOT MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBoaHble 3neMeHTapHbIX (QyHKUMHA. DOpMysbl HaXOKIEHUS NPOU3BOIHOMN
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (YHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTb M
4.4 sKcTpeMyMbl. HaxosxaeHne HamOoJIbLIer0o ¥ HaUMEHBLIEro 3HaueHus (yHKUMU Ha
OTpe3Ke
IIpumeHenre NpoU3BOAHOM Ul HAXOKIEHUS HAWIYYIIEro PEIIEHNs B MPUKIIAJIHbIX
4.5 3ajavax, s ONpEeNeNeHHs CKOPOCTH Ipoliecca, 3aJaHHOro (GopMynaoi wiu
rpadpuKom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuyueckuil u Gpusnyeckuii cMpIcil. BorunciaeHne uHTerpaia mno

¢dbopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OFPA30OBAHUS

Kox
NpoBePsSIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTe/ILHON MPOrPpaMMBbI CPeTHEr0 001Iero 00pa3oBaHusl

Bianenne Meronamu nOKa3aTenbCTB, ATOPUTMAMU PEIICHUS 3a]a4; YMEHHE
¢bopMmynupoBaTh M ONEPUPOBATH TOHATUSAMHU: OIpEIENIEHUE, aKcuoma,
Teopema, CIEJICTBHE, CBOMCTBO, IPU3HAK, J0KA3aTEIbCTBO, PaBHOCWIbHBIC
(GOopMyNUpOBKY; MPUMEHSATh HX; yMEHHE QOpMYIHpoBaTh oOpaTHOE U
MIPOTUBOTIONIOKHOE YTBEPKJEHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
WCIIOJIb30BAThH METOJ MaTeMaTHYECKON WHIYKITUH; MPOBOJNTH
JI0Ka3aTelIbHbIE PACCYKJIECHUS IIPU PEUICHUH 3a/1ad, OLEHUBATh JIOTUYECKYIO
MIPAaBUIIBHOCTb PACCYKJICHUI; YMEHHUE ONEPUPOBATH NOHATHUSAMH: MHOXKECTBO,
IIOMHOKECTBO, OIEpallMd HaJ MHOXXECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapar JUisi OMMCaHUs PEAIbHBIX MPOLIECCOB U
SBJIGHUW W TIpU pEIIeHWH 3aJad, B TOM 4YHUCIE U3 JPYruX Yy4eOHBIX
MpeIMETOB; YMEHHE ONepUpOBaTh NOHATUAMU: Tpad, CBSI3HBIN rpad, nepeso,
UuKiI, rpad Ha IJIOCKOCTH; YyMEHHE 3aJaBaTh U ONUCHIBaTh Ipadbl

Pa3IUYHBIMU CIOcO0aMU; UCTIOIB30BaTh rpadbl MPHU PEIICHUN 3a]1a4

VYmenune OIICpHUPOBATH IMOHATHAMHU: HATypaJlbHOC 4YHCIO, LOEJI0€ YHCIIO,
CTCIICHb C LCJIbIM IIOKa3aTejIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C
palOHAJIBbHBIM IIOKa3aTejI€M, CTCIICHb C HefICTBHTeHBHBIM IIoOKa3aTecJIeEM,
norapn(bM qucia, CHHYC, KOCMHYC W TaHI'CHC ITPOU3BOJIBHOI'O YHCJia, OCTATOK
o MOAYJIKO, PAalMOHAJIIBHOC YHUCJIO, HUPpAOUOHAIIBHOC YHCIIO, MHOXKCECTBA
HaTypaJIbHBIX, MLCJbIX, pPalMOHAJIbHBIX, ﬂeﬁCTBHTeHBHLIX quceil; yYMCHHUC
HCIIOJIb30BAaTh IIPU3HAKHU JOCIMUMOCTH, HaWMMEHBIIU N O6H.[PII>1 ACIIUTCIIb U
HanMCHBIICC O6I_I_ICC KpaTHOC, aJIr'OpuTM EBxmnpaa Ipu PCHICHHH 3aj1ay,
3HAKOMCTBO C pa3JIMYHBIMHA MMO3UIHUOHHBIMHU CUCTEMAMU CUHHCIICHHUSA;, YMCHUC
BBIIIOJIHATh BBIUHMCJICHHE 3HAYCHUM H npeo6pasoBaHI/I;1 BI)Ipa)KeHI/Iﬁ CO
CTCIICHAMHU U HOFapH(bMaMH, npe06pa30BaHI/I${ ):[pO6HO-paI_II/IOHaJ'IBHBIX
BLIpa)I(eHHfI; YMEHUE OIICpUpPOBATH IOHATHAMHA: IOCICAOBATCIBHOCTD,
apI/I(I)MeTI/I‘{eCKaSI nporpeccus, reoMeTpruveckasd Iporpeccusl, OCCKOHEYHO
Y6BIBaIOIJ_[aH reoOMETpPpHUYCCKaA MMpOrpeccust; YMCHUC 3aaaBaTb

noCaeaAOBATCIbHOCTH, B TOM YHCJIC C IOMOIIBIO PEKYPPCHTHBIX (I)OpMy.l'I;




YMEHHME OIEPUPOBaTh MOHATUAMU: KOMILJIEKCHOE YHUCIO, COIpPSHKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb W apryMEHT KOMIUIEKCHOTO dYHcia, (opma
3allMCH KOMIUIEKCHBIX 4YMCeNl (IeoMeTpuyecKas, TPUTOHOMETpUYECKas U
anreOpanveckasl); yMeThb IPOW3BOJHUTH apu(PMETHYECCKHE JICHCTBUS C
KOMIUIEKCHBIMH ~ YHCJIaMH;  NPUBOJUTH  MPUMEPHl  HCIIOJIB30BAHHS
KOMIUIEKCHBIX 4YHCEJl; ONEpUpOBaThb MNOHATUAMU: MaTpuua 2x2 u 3x3,

ONIPCACIIMTCIIb MaTPHUILIbI, FCOMeTpI/I‘-ICCKI/If/'I CMBICJI OIIPCACIIUTECIIA

YMeHHne onepupoBarh IMOHATHSAMM: palHOHAIbHBIE, HPPALMOHAIBHEIE,
MOKa3aTejabHble, CTENEHHbIe, JIOTapU(PMHUUECKHUE, TPUTOHOMETPUUYECKUE
YPaBHEHUSI M HEPABEHCTBA, X CHCTEMBI; YMEHHE OIIEPUPOBATH MOHATUSIMH:
TOXKIECTBO, TOXAECTBEHHOE IPeoOpa3oBaHMUE, YypaBHEHHE, HEPABEHCTBO,
CHUCTEMa YpaBHEHHUI U HEPABEHCTB, PAaBHOCUJIBHOCTh YPABHEHUI, HEPABEHCTB
U CHUCTEM; YMEHHME pEIIaTh YPaBHEHMs, HEPABEHCTBA U CHCTEMBI C IIOMOIIIBIO
pa3IMYHBIX MNPUEMOB; pEIIATh YPAaBHEHUsS, HEPABEHCTBA U CHUCTEMBI C
rapaMeTpoM; NPUMEHATh YpPAaBHEHUS, HEPaBEHCTBA, WX CHUCTEMBI JJIA
pelIeHNs] MaTeMaTHYeCKUX 3a/lad M 3aJa4 M3 pa3InyHbIX 00JacTeil HayKu U

peanbHOM )KU3HU

YMeHHne omnepupoBaTh MOHATHUSMH:  (QYHKIUS, YETHOCTh  (QYHKIUH,
MEPUOJANIHOCTh  (PYHKIIUHM, OTPAaHHYCHHOCTh (YHKIIMH, MOHOTOHHOCTB
dbyHKIMHA, SKCTpeMyM (YHKIMM, HauOoJIbllIee W HAWMMEHBINEe 3HAYCHUS
(GyHKIMU HAa TPOMEKYTKE, HENpepbhiBHAsS (YHKIHSA, aCUMITOTHI Tpaduka
GyHKIMU, TIepBas W BTOpas MPOM3BOJHAS (DYHKIMH, TEOMETPHUYCCKHHA W
¢u3nveckuii  CMBIC ~ TPOW3BOJHOW, TIEpBOOOpa3Has, ONpeACIEHHBIN
WUHTETpaj], YMEHHE HAaxOIWTh AacUMOTOTHl Tpaduka (QyHKIHH; YMEHHE
BBIYUCIIATH TPOU3BOHBIE CYMMBI, MTPOU3BEICHUS, YaCTHOTO M KOMIIO3HIIUU
(GyHKIMH, HAXOUTh YpaBHEHUE KacaTeldbHOU K rpaduky (yHKIHMU; YMEHUE
HAXOJIUTh TMPOU3BOJHBIC 3JIEMCHTApHBIX (DYHKIUI; yMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JIUISl HWCCIIeOBaHUS (DYHKIMI, HAXOIUTh HAMOOJBINIUE U
HAaMMECHBIIIME 3HAYCHUS (YHKIMA, CTPOUTh TpPapUKH MHOTOUICHOB C
UCTIONIb30BAHUEM  amliapaTa MaTeMaTH4eCKOro  aHaln3a, MPUMEHSThH
MPOU3BOTHYIO JUISl HAX0XKICHUS HAUTYYIIEro PEelIeHNus B MPUKIATHBIX, B TOM
YHUClie COLMATbHO-DKOHOMUYECKMX M (U3MYECKUX 3aJavyax; HaxoIuTh
oMM U 00BEMBI (PUTYp C MOMOIIBIO MHTErpaja; MPUBOJIUTH MPUMEPHI
MaTEeMaTHYeCKOTO MOJEIIUPOBAHUS C TMOMOIIBI0  JAuddepeHIInanbHbIX

ypaBHEHUH




YMeHue omnepupoBath MOHATUAMU: rpaduk (yHKUMH, oOpartHas (QYHKIHS,
KoMno3unuss (yHKUWH, uHEHHas QYHKOHUS, KBaapaTuyHas (QYHKIHS,
paumoHanpHas  (yHKUMS, CTeNeHHas (yHKUHS, TPUTOHOMETPHUUECKUE
¢GbyHkuuu, oOpaTHbIE TpPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTelbHas W
norapupmuueckas (QyHKIMHA; yMEHHE CTPOWTH TpapuKd H3YUYEHHBIX
(GyHKIMH, BBHIMONHATH NpeoOpa3oBaHus TpapuKoB (PYHKIMHA, WCHOIH30BATH
rpaduKy JUTsE U3Y4EHHsI TIPOIIECCOB U 3aBUCUMOCTEH, NP PELICHUHU 33/1a4 U3
Ipyrux y4eOHBIX MPEIMETOB M 3aJad M3 peabHOW JKHU3HHU; BBIPAXKATh
(dbopMynaMu 3aBUCHMOCTH MEXAY BEIHMYMHAMM; HCIIOJB30BaTh CBOWCTBA U
rpadpuky  (QyHKUMN A7 pelieHus] ypaBHEHHWI, HEpaBeHCTB M 3ajad C
nmapameTpamMu; HM300pakaTh Ha KOOPIWHATHOW TIIJIOCKOCTH MHOMKECTBA

pelLIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/Jaddl pa3HbBIX THUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JIOJIM W YacTH, Ha JBH)KEHHE, PadoTy, CTOMMOCTb TOBApOB U
yCIyT, HaJNOTH, 3aJa4d U3 OO0JacTU YIpaBJICHUS JUYHBIMU M CEeMEMHBIMU
(uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpPABHEHHS, HEpPAaBEHCTBA U HX
CUCTEMBl IO YCJIOBHUIO 33Jaud, HCCIENOBaTh IIOJIYYEHHOE pELICHUE U
OIICHUBAaTh MPABJIONOJOOHOCTh  pE3yJbTaTOB; YMEHHME MOJIEIHPOBAThH
peanbHblE CHUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO 3aJa4M, UCCIEAOBATh
MOCTPOCHHbIE  MOJETM C  HCHOJb30BAaHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIHN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: CcpeaHee apudMeTHYecKoe, MeauaHa,
HauOoJblllee W HauMEHbIIee 3HAUYCHUS, pa3Max, JUCIEpCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOIO Halopa; yMEHHME W3BJIEKaTh, WHTEPIPETHPOBATH
uHbOpMaIMIO, TPEACTABICHHYI0 B Ta0lWlax, Ha AMarpaMmax, rpadukax,
OTpaXarolIyl0 CBOWMCTBAa pPEaJbHBIX IMPOLIECCOB U SIBICHUI;, MPEICTaBIAThH
uHGOpMAIIMI0O C TOMOIIBI0 Ta0NWIl U JUarpamMm;  HUCCIIEIOBaTh
CTaTHUCTUYECKUE JaHHBbIE, B TOM 4YHCIE C TMPUMEHEHHUEM TIpapuuecKux
METOJIOB M D3JIEKTPOHHBIX CPEICTB; TpadUUYeCKH HCCIEI0BATH COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEHOMN perpeccuun

YMmenue OIICpHUpPOBATh INOHATUAMMU: CHy‘l@.ﬁHHﬁ OIIBIT U CHy‘l&fIHOC CO6BITI/IC,
BEPOATHOCTDH CJ'Iy‘IElfIHOFO CO6BITI/I$I; YMCEHHUC BBIYUCIIAATE BCPOATHOCTbL C
HUCIIOJIb30BAHHNEM rpa(bnqecm/lx MCTOOOB, MTPUMCHSATDH (bOpMYJ'ILI CJIOXCHUA U

YMHOXXEHHUSI BEpOsITHOCTEH, (opMyldy MOIHONH BEpOSTHOCTH, (QopMyITy




Bepuymnnu, xomOuHaTOpHBIE (aKThl U (OPMYIIBI;, OLEHHBATH BEPOSTHOCTU
peanbHBIX COOBITUI; yMEHHE ONIEPUPOBATH MOHATUAMU: CITydaiiHasi BEIUYHHA,
pacripenielieHue BEpOATHOCTEH, MaTeMaTHYeCKOe OXHIAHHWEe, TUCIIEPCHS U
CTaHJAPTHOE OTKJIIOHEHUE CIyYaiHOW BEIMYMHBI, (PYHKIIMH pacTpeieieHUs U
IUVIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOTO M HOPMAJIBHOTO PACIPEICIICHHI;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACHPEACICHUN Ui PEIICHHS
3aJad; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHCET, METO/bI
BBIOOPOYHBIX HCCIICIOBAHUI; yMEHHE TMPHUBOJUTH IPUMEPHI TPOSBICHUS
3aKOHA OOJBIIUX YHCEN B MPHPOTHBIX M OOIIECTBEHHBIX SBICHUSAX;, YMEHHE
OTIEPHPOBATh TOHATHSAMH: COYETaHHWE, TIEPECTaHOBKA, YHCIO COYETaHWH,
YHCIIO TepecTaHOBOK; OmHOM HbioTOHA; yMEHHE MPUMEHATH KOMOWHATOPHBIE
GbakTel W pacCyKIeHHs Uil pelmeHusl 3a7ad; OICHWBAaTh BEPOSTHOCTH
peambHBIX  COOBITHIA;  COCTaBIATh  BEPOSITHOCTHYIHO  MOJAETh |

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yiIbTaT

YMeHme OIICpHUpPOBATH INOHATUAMU: TOYKa, npsamas, TIJIOCKOCTB,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJIA, ITUIOCKMM YroJl, IBYIrPAaHHBIN
yroJ, TPEXTPAHHBIM YroJl, CKPEIIMBAIOIIMECA MNpPSAMBIC, MapauIeIbHOCTh U
HNEPIECHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YrOJI MEXKIY HMPSIMBIMHU, YroJl
MEXAY NPSIMON U IUIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSMH, PACCTOSTHUE OT
TOYKM JO IUIOCKOCTH, PAcCTOSHHUE MEKIY INPSAMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSAMU; YMEHHUE HCII0JIb30BaTh IPU PELICHUH 3a]a4 U3y4eHHbIE (DaKThl
U TeopeMbl IUIAHUMETPUM; YMEHHE OIICHHMBaTb pa3Mepbl OOBEKTOB
OKPY)KAIOILIEr0 MHpPA; CTPOUTh MATEMaTHYECKHE MOJEIH C IOMOILUBIO
FCOMETPUYECKUX IIOHATUM M BEJIWYMH, peElaThb CBSI3aHHBIE C HUMH

IMPAKTUYCCKUC 3aaa4n
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YMeHue omnepupoBaTh MNOHATHUSAMU: IUIOIMAAL (UTYpPBl, 00BEM (UTYHI,
MHOTOTPaHHHK, MPAaBWJIbHBI MHOTOTPAaHHUK, CEYEHHE MHOTOIPAaHHHKA, KYO,
napajuiefienune1, MnpusMa, nupaMmuia, Gurypa M MOBEPXHOCTb BpaIICHUS,
WIMHIP, KOHYyC, mmiap, cdepa, Iomans cdepbl, MIOmaab MOBEPXHOCTH
OUPAMUJIBI, TPU3MBI, KOHYyca, MHIWHIApPA, 00bEM Kyba, MPSIMOYroJILHOTO
napasuieNienuneia, TupaMuIbl, PU3MBI, IUIUHAPA, KOHYCa, I1apa, pa3BEépTKa
MOBEPXHOCTH, CEYEHUS KOHyca M UWIMHApPA, NapajyieldbHble OCH WIIHU
OCHOBaHHWIO, CEYEHHE Iapa, MIOCKOCTh, Kacaromiasics cQepbl, HUIHMHIAPA,
KOHyCa; YMEHHE CTPOUTh CEYeHHe MHOTOTpaHHUKa, H300paxarh
MHOTOTPAaHHUKH, (UTYpbl M TIOBEPXHOCTH BpAICHHS, MX CEYCHHUS, B TOM

YUCJIC C IMOMOUIBIO JBJICKTPOHHBIX CpCACTB; YMCHHC TIPHUMCHATH CBOICTBa




TreOMETPUYECKUX (QUTYp, CAMOCTOSITENFHO (POPMYITUPOBATH OIPENEICHUS
U3ydaeMbIX (UTyp, BBIIBUTaTh THUMOTE3bl O CBOMCTBaX M MpPU3HAKAX
reOMETpUYECKUX (HUryp, OOOCHOBBIBATH WJIHM OINPOBEPraTh HUX; YMEHHE
IPOBOJUTH KiaccH(UKAMIO (PUTyp MO pa3IMYHBIM MPHU3HAKAM, BBITIOJIHSATH

HCO6XOILI/IMI)I€ AOIIOJIHUTCIIBHBIC ITIOCTPOCHUSA
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YMeHue  omepupoBaTh  MOHATHUSIMH:  JIBDKGHHE B IPOCTPAHCTBE,
napayieNbHBIA TIEPEeHOC, CHMMETPUS Ha IUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHME MOA0OMS, TMOJOOHBIE (QUIYpBl, YMEHHUE
pacrio3HaBaTh paBHBIE M TOAOOHBIE (UTYpBI, B TOM YHCJIE€ B TPHPOJIE,
HCKYCCTBE, apXHUTEKTypEe; HCIIOJIb30BaTh T€OMETPUYECKHE OTHOIIEHHS IPH
pelleHNH 3a/a4; HaXOJWTh TEOMETPHUYECKHE BEIWYHMHBI (IJIMHA, YTOJ,
IJI011a/1b, 00BEM) MPHU PELICHUN 3a]1ad U3 IPYIHX y4eOHBIX NMPEAMETOB U U3
peambHON KU3HU; YMEHHE BBIYUCISATH T€OMETPHUYECKHE BEIWYHHBI (JUTHHA,
yroJl, IUIOMmaab, OOBEM, IUIOMIAAb IMOBEPXHOCTH), WCIIOJB3YS W3YYCHHBIC
dbopMynBI M METOIBI, B TOM 4YHCJE: IUIONIA b TOBEPXHOCTH THPAMU/IBI,
MPU3MBI, KOHYCa, IWIUHAPA, TUIOMAas chepbl; 00béM KyOa, MpsSIMOYTroJILHOTO
napaJuleNienIesa, MIPaMUabl, TPHU3MBI, [IMHApA, KOHYCa, [Iapa; yMEHHe

HaxOJIUTh OTHOIIIEHHE 00HEMOB TTOJ00HBIX (pHUTyp
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YMeHue onepupoBaTh MOHSTHUAMU: NPSIMOYroJibHAsh CHCTEMa KOOPJAWHAT,
BEKTOp, KOOpPJAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOpPOB,
IpOU3BEIeHNE BEKTOpa Ha YHCJIO, pa3lioKeHHWe BeKTopa 1o 0Oasucy,
CKaJs[pHOE MPOU3BEJICHUE, BEKTOPHOE MPOU3BEIACHHE, Yol MEXIy
BEKTOpPaMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA U KOOPIUHATHBIA METOJ IS

PEIICHUA IT'€OMCTPHUYCCKUX 3aJiad U 3aaa4 APYyrux y‘IC6HBIX IpeaAMETOB
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YMeHne BbIOMpATh MOJIXOISAIIANA METOJ JUIsl PEIICHHs 3a/layd; MOHWMAaHHE
3HAYUMOCTH MAaTE€MaTUKd B HW3YYCHUU MPUPOIHBIX M OOIIECTBEHHBIX
IOPOLECCOB M SBICHUI; YMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHUKHd B HCKYCCTBE, YMEHHE MPHUBOJIUTH MPUMEPbl MaTeMaTUYECKUX

OTKPBITHI pOCCUIICKON U MUPOBOM MaTeMaTH4YE€CKOU HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COAePKAHUS
Kon
1 Yucna v BBIUMCICHUS
1.1 Harypanenble u nensie uncina. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Panmonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOIICHTHI, OECKOHEYHBIE TIEPHOINYECKUE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. J(elicTBUs ¢ apuPMEeTHUECKUMU KOPHIMHU HaTypallbHOM CTETIEHU
14 Cremnens ¢ menbIM niokasareneM. CTeTneHb ¢ palliOHAIBHBIM MoKa3aTeneM. CBOHCTBa CTETICHU
1.5 CuHycC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
L7 JleiictButenbHble uYncia. ApuMeTHYECKHE ONEpaluu C JeHCTBUTEIbHBIMU 4HclIaMH. [IpuOmkEHHBIC BBIYMCIICHHS, TMpaBHIIa
' OKPYIJICHMS], IPUKUKA U OLIEHKA PE3yJIbTaTa BBIUYNCICHUN
1.8 [IpeobpazoBaHue BhIpaKEHU
1.9 KommnuiekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIE YPaBHEHUS
2.2 WppaumnonanbHble ypaBHEHUS
2.3 TpuroHomeTpuueckre ypaBHEHUs
2.4 [TokazarenbHbIe U JTOTapuMUIECKHE YPaBHEHUS
2.5 [enbie 1 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIE U JTOTapuMUIECKIE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucremMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Martpuua cucTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTpULlbl
3 OyHKUMU U TpaduKu

31 OyHkuus, crnocoObl 3amganus ¢QyHkuuu. ['padux ¢yHkuuu. BzaumHo oOpatHble ¢GyHKkuuu. YETHbIEe M HEU€THBIE (QYHKUIUU.
. [lepuoanueckue GpyHKIUU

39 OO6nacTh ompeneNeHus M MHOXECTBO 3HadeHud ¢yHkuumu. Hynmu ¢ynkuun. IlpomexyTrku 3HakomocTostHCTBA. [IpomexyTku
' MOHOTOHHOCTH (yHKUHU. MakcuMyMbl 1 MUHUMYMBI QyHKIIMU. Hanbonblee 1 HanMeHblllee 3HaueHue (PYHKIIUU Ha TPOMEXKYTKE

3.3 CrenenHas GyHKIMS C HaTypaJbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk KOpHS n-OW CTENEHH

34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKH

3.5 [TokazarenpHas u norapudmMuyeckas PyHKIIMH, ©X CBOWCTBA U rpaduKH

3.6 Touku pa3peiBa. AcuMnToTh rpadukoB ¢hyHKIui. CBOMCTBA (DYHKITUN, HETIPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeALHOCTH, CIIOCOOBI 3aJaHMs MOCIEA0BATENLHOCTEN

3.8 Apugpmernueckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0KHBIX IPOLEHTOB
4 Havana matemaTuyeckoro aHaauza

4.1 ITpousBoanas ¢pyHkuuu. [TponzBoaHble 31eMeHTapHbIX QYHKLIUH

12 [IpuMeHeHre MPOU3BOIHON K UCCIIE0OBaHUIO (DYHKIMH HA MOHOTOHHOCTb M 3KCTpeMyMbl. HaxoxaeHne HanOoIb1Iero 1 HAaMMEHbLIETo
' 3Ha4YeHUs (QYHKIUHU Ha OTpPe3Ke

4.3 ITepBooOpa3nas. Murterpan
5 MHoxecTBa U JIOTHKA

5.1 MHoecTBO, onepanuy HaJl MHO)KeCTBaMH. JlnarpamMmel Jiiepa — Benna

5.2

Jloruka




BeposiTHOCTh 1 cTaTUCTHKA

6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuku
7.4 Tena v MOBEpXHOCTH BpALIEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




PABOYASA ITPOT'PAMMA y4eOHOro npeamera

«I'eomeTpusi. ba3oBblii ypOBeHb»

HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOr0 ypOBHS Jis
oOyuaromuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepaabHOTO
roCy/1apCTBEHHOI0 00pa30BaTENbHOTO CTaHAAapTa CPeIHEro oo01Iero oopa3oBaHus,
C yd4€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTHYeCKoMy OOpa3oBaHMIO, U TpPAJULUUNA POCCUUCKOrO 0Opa3OBaHMUS.
Peanuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSMU,
COCTaBJISIIOIIMMK OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte yueOHOro Kypca TE€OMETpHUM Ha YpPOBHE CpeIHero oOIero
oOpa3oBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HAMPABIECHUU JIMYHOCTHOTO
pa3BUTHs OO0yyaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. Pa3BuTHe y 00ydaromuxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYUIHOCTHM U IMPOUCXOKICHUH T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKkTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIEHUM H IPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK U POJIM MATEMATUYECKOI0 MOAECIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydalluxcsi, a TakKe KauyeCcTB MBIIUICHUSI, HEOOXOAMMBIX i aJanTalud B
COBpPEMEHHOM OOIIECTRBE.

['eomertpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obOmiero oOpa3oBaHusA, TaK KaK OO0ECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OO0YyYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUH U TOCTPOSHHUH 1IEMIOYKHU JOTUUECKUX YTBEPKACHUN
B XOJI€ pEUIeHUs TeOMETPUYECKHX 3a/ady, YMEHUE BBIIBUIaTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (HU3UKHU.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUaIbHOTO ObITHS, (opMma
OTpaXEHUsI OKPY’KAIOLIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JeHUCTBUTEIBHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHON U TPYIOBOH JESATEIBHOCTH,
ABJIAETCS. OJAHUM M3 TMPOPECCHOHAIBHO BaXXKHBIX KauyecTB, MO3TOMY aKTyajbHa
3ajadya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llens ocBoeHus mnporpammbl yueOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecre4eHHe  BO3MOXKHOCTHM  MpUOOpETeHus U
UCTIOJB30BaHMUSI CHCTEMAaTHYECKMX T'C€OMETPHUECKUX 3HAHWH W JIeHCTBUN,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
0 CTIEMATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAyYeHA s
00yJaroNINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO 00mIero oopazoBanus. Takum oOpa3om, oOydaromiyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TEeOMETpHUH M HEOOXOAuMbIe IS >KU3HH B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl  OOECIEYMBAETCS pEIIeHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

 hopMupOBaHKE TPEICTABIICHUS O T€OMETPUN KaK YaCTH MUPOBOM KYJIbTYPHI

¥ OCO3HAaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;
 hopMupoOBaHKE MpPEACTABICHUS O MHOTOIPAHHHUKAX M TeJlaX BPAICHHS Kak
0 BROKHEUIIUX MATEeMATHUYECKHX MOJEISX, MO3BOJISIONINX OMHCHIBATH U
U3y4aTh pa3HbIe SIBICHUS OKPY>KAIOIIETO MUPA;

 opMupOBaHKE YMEHHUS paCIIO3HABATH HA YEPTEKAX, MOJICTISIX M B PEATbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAIICHUS;

 OBJIQJICHHE METOJAMH PEIICHHUS 3a7a4 Ha TIOCTPOCHHSI HA W300PaKCHUSX
POCTPAHCTBEHHBIX PUTYD;

e popMupoBaHHE yMEHHS  OMNEPUPOBATH OCHOBHBIMH  TOHATHSIMH O
MHOTOTPAaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJTOPUTMAMH PEIICHHS] OCHOBHBIX THUIIOB 3a7a4; (hopMupoBaHUE
YMEHHS TPOBOANTH HECIOXKHBIC IOKA3aTeNbHBIC PACCYXKICHUS B XOJE



pelieHrs CTepEeOMETPUYECKHX 3aJad W 3aJad ¢ [PaKTUYeCKUM
COJIEp/KaHHEM;

e Pa3BUTHUE MHTEIUICKTYAJIbHBIX U TBOPYECKHUX CIOCOOHOCTEN OO0ydaromuxcs,
MMO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHHM, KPUTUUHOCTU
MBIIICHHUS;

e popMupoBaHre (YHKIIMOHAIHLHON T'PAaMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHUE Paclo3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATUH, OOBEKTOB
U 3aKOHOMEPHOCTEN B peasIbHBIX JKM3HEHHBIX CUTYAIMSIX U TIPU U3YyUYCHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATh X Ha SI3BIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
amnmapar TUTSt penieHus PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHLHON OCOOCHHOCTHIO TPOTPaAaMMBbl SIBIISIETCS BKJIIOYEHHE B KYpC
CTEpEOMETPUM B Hauvajie €ro M3y4yeHus 3aJay, peliaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX IPOIIECCOB, MOTHBUPYET K
JajdbHENIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipennourenue oTAaéTcst HArISAHO-KOHCTPYKTUBHOMY METOy OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MIPEIMETHO-
MIPAKTUYECKON JIEATEIIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
yyaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pElIeHUs 3aJad Ha
CO3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
POCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoOBHBIE cozepkaTesibHble JUHUU Kypca «I'eomerpum» B 10—-11 kmaccax:
«MHuororpanHukmn», «IIpssMble ¥ IIJIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBl U KOOPIMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUU
pacrpenensieTcs He TOJbKO [0 COAEpXKAaTeNbHbIM JIMHUSM, HO W IO TOJaM
o0yueHUs Ha YpOBHE CpeIHEro o0Iiero oopa3oBaHusl.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenen€HHBIM TI0 TojaM OO0ydYeHwus,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUECKUMHU
MOHSATUSMHU U HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIlyI0 CUCTEMY TE€OMETPUYECKUX MPEACTABICHUI O0y4arouuxcs, paciupss u
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepenro B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MNPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJI MEXAY NpPsIMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM rapaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIECHANKYJIISPHBIC MPSIMBIC B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIIAPHON INIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrIua.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTenl. Teopema 0 TpEX NEPEHAUKYIIApaXx.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [lapamienenunen, IPSIMOYTOJIbHBIN
napajuliesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMHPAaMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE NPABUIBHOIO MHOTOTPAaHHMKA; NpAaBWIbHAS NpU3Ma U
IIPAaBUJIbHAS IIMPaMHUJa; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noJieKka’ip ¥ ukocasap. CeyeHust npu3Mbl U MUPAMHUJIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCHUTEIBHO TOYKH, IPSMOU,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTUM M TOJHOM MOBEPXHOCTH MPSAMOM IPHU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas M OCh; IUIOMAJb OOKOBOW M TIOJHOMU
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3syrolue u BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
TI0A b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka IUIMHIpA U KOHYCA.

KoMmOuHanum Tenm BpalmieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1UIMHIpA,
koHyca. O0BEM mapa u miaomaasb cheps.

[lomo6ubsie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Cedennsi nwIMHApa (HapaJiieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUCHHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha 4yucio. Pa3noikeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUJI JACUCTBUUA C BeKkTopamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA O0YYAIOIIErOCs] KAaK aKTUBHOT'O
M OTBETCTBEHHOTO WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUUCKOM MaTEMaTH4€CKOU IITKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAHHEM JTYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapoa;

c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUSA B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢dbu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM M €€ NPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKOW KYJIBTYpPbhI, IOHUMAaHHUEM BIUSHUS
COIMAJIEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE TPHUPOJHON M COIHAIBHOMN
Cpenpl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUH JUISI OKPYKAIOIEH CPE/Ibl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4YelIOBEYSCKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS ITUBWIM3AIIMN; OBJAJCHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbHI

MertanpeaMeTHbIe Pe3yabTaThl OCBOEHHUS MPOrpaMMbl yU4eOHOTO IpeaMera
«MartemaTuka» XapaKkTepU3yITCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelCmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCNEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusaiom
Gdopmuposanue 06a308bIX KOCHUMUBHBLIX NPOYECCO8 0Oyuaowuxcs (oceoemue
Memo0o0o8  NO3HAHUSL  OKpYJcanue2o  mMupa,  NHpUMeHeHue  JI02UHEeCKUX,
uUcce008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eicTBUS:

 BBISIBJIITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMAaTHUUYECKHX
O0OBEKTOB, TOHATHHA, OTHOIICHWH MEXIy IOHATHAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM; yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOJMMOIO aHAJIN3a;

e BOCIIPpUHUMATh,  (OPMYJIHPOBATH M  MPEOOPa3OBBIBATh  CYXKJICHUS:
YTBEPJUTEIIbHBIE W OTPUIATENIbHBIC, C€IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

¢ BLISIBIIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM I BBISIBICHHMS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e I€JaThb BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

¢ IPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKIE€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeibcKHe 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUSA;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
Ipolecca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IIPOLIECCAMHU;

* CAMOCTOSITENIBHO (OPMYJIMPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOTO HAOJIOJEHUS, UCCIIEJOBAHUS, OLCHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOJKHOE PpAa3BUTHE IpPOIECCa, a TaKKE BBIABUIATH
IPEIIIONIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

e BBIIBJIITH 1e(pULIUTH MH(DOpPMALMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETUPOBATH HHGOPMAILUIO pa3IMYHBIX
BUJIOB U ()OPM IIPEJICTaBICHUS;

 CTPYKTYpUpPOBaTh HMHPOPMAIINIO, MPEJICTABIATh €€ B pPa3IMYHBIX (PopMax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popManun o CaMOCTOATEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHwle  Oelicmeus,  00ecneyusam

copmMupo8aHHoCms COYyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenne:



¢ BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJCHHUS B COOTBETCTBUHU C YCIOBUSMH
U TEeNIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS IO XOIYy
perieHus 3a1a9¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHHS 3aaBaTh BOMPOCH! MO CYIIECTBY OOCYXTaeMON TEMBI,
IpOOJIEMBI, peIIacMoM 3a7a4r, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOWCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JTHAJIOTa, OOHAPY)KMBATh Pa3jIM4Me M CXOACTBO TO3WIIHI; B
KOppeKTHOU (hopme hOpMyITUpOBaTh PA3HOTIIACHUS, CBOM BO3PAKCHUS,

o IPEACTABIISITh PE3YNIBTATHI PEIICHUS 3a7a4H, YKCIIEPUMEHTA, UCCIICI0BAHMSI,
NIPOEKTa; CaMOCTOSITEIIBHO BHIOMpATh (OpMaAT BBICTYIUICHHS C Y4ETOM
3a]1a4 MPEe3eHTAINH U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHun4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAMBUAYaTbHON
paboThI TMPHU peENICHUH YYEeOHBIX 3ajlay; MPUHUMATH IICJIb COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTaHM3AIlMI0  COBMECTHOW  paboTHI,
pacmupeneniaTh BHIbI padoOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B TPYNIOBLIX (hopMax padboThl (0OCYXIEeHHUS, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHCTBUSA C JPYTUMH YJeHaAMU KOMAaHJIbI;
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMU B3aUMOIEHCTBHSI.

3) Vuusepcanvnvie  pezynamueHvie Oeticmaus, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIUL.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PEUICHUS 3a/1auu, BRIOUPATh CIIOCO0 PEIICHUS C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  IIO3HABATEIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YNIHTATOB;
BIQJ€Th CIMOCO0OaMHM  CaMONPOBEPKH, CAMOKOHTpPOJS Tpolecca ¢
pe3ynbTaTa penieHns MaTeMaTHIECKON 3a1a4H;

o IPEABUACTH TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPH PEIICHUN 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB,
JTAaHHBIX, HAJICHHBIX ONMTUOOK, BRISIBICHHBIX TPYAHOCTEH;



e OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIM M YCIOBHUSIM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIbTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThI MHOTOTpaHHUKA, MPABUILHBI MHOTOT'DAHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS  JUIs
Kiaccupukauu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSMBIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITATIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBSACHITH TPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CeuUeHHS MHOTOIPAHHUKOB METOJOM  CIICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3ay1aun Ha HaX0XkKJACHUE TEOMETPHUUCCKUX BEIUYMH 10 00pa3iaM Wiu
ajropuTMaM, IPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl MpPH PELICHUHU
CTaHJIAPTHBIX MAaTEMAaTHUYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSIHUM MEXKIY TBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH 1O 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEIICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM U IIJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHIATH COOTHOIICHHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbl B SIBHOU (hopme.

[IpumensATh  mPOCTEWIIME MPOTPAMMHBIE  CPEICTBA H  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: aHAJIM3UPOBATH pPEAbHbIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, armapara aareOpsl; peraTh
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOM3BEICHUE, PACKIaJbIBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJIaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (opme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WM aIrTOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHUS HAa IPAKTUKE: aHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTu4eckd Cc(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIA C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TEOpEM, ammapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomMeTpuio 10 brbmmorexa [HOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIOCKOCTH B IPOCTPAHCTBE. > 1 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1¢209e37
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
1 T 12
eI BpatieHui https://m.edsoo.ru/1c209e37
" bubnuoreka [JOK
2 06 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6moreka [IOK
1 1
3 BekTops! 1 KOOpIMHATEI B TPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. [IpaBuna
1 M300pakKeHUS HAa PUCYHKAX: 1 Bubmmorexa [IOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300pakKeHUS TIIIOCKOCTEH,
napajuiebHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka
[TonsTusa: nepecekaronmecs
2 IJTIOCKOCTH, IIEPECEKAIOIINECS IIPsIMas 1 bubmmorexa [OK
> 1P P https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh
[Tonsarus: nepecekaromuecs
bu6mmoreka [JOK
3 IJTIOCKOCTH, TIEpECeKarouecs mpsmas 1
https://m.edsoo.ru/db685e73
U IJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHHKAaMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha | bubnunoreka [JOK
PUCYHKaX, Ha MPOEKUNOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HavanbsHbie cBenenus o kyoe u

5 OupaMuie, UX pa3BEPTKU U MOJIEIN 1 bubmorexa [IOK

p ’ p p ) https://m.edsoo.ru/b30dff38
CeueHns MHOTOTPaHHUKOB
bubnunoreka [JOK

6 HavaneHbie cBenenus o kyoe u 1 1

https://m.edsoo.ru/3d8ffd32




MIAPaMHU/JIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

bu6mmoreka [{OK
7 MMOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPUHU U CIECACTBUS U3 HUX
[ToHsaTHE 00 aKCHOMATHYCCKOM
bubmmoreka [IOK
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
https://m.edsoo.ru/239¢8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[TorsiTHE 00 aKCHOMATHYECKOM
bubmmoreka [IOK
9 TTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
https://m.edso00.1ru/65c6b106
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TorsTHE 00 aKCHOMATHYECKOM
bu6moreka [IOK
10 ITOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPUHM U CIICJICTBUSA U3 HUX
B3anmHoe pacnosiokeHue npsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
napajieNIbHbIE U CKPEIUBAIOLIMECS https://m.edsoo.ru/1a2520f6
MpsSMbIE
[TapannensHOCTh NPSIMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE:
bu6mmoreka [JOK
12 napajieabHble MPSIMbIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPALICIIBHOCTh TPEX
MPSAMBIX
[TapanneabHOCTh NPSMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bubnunoreka [JOK
14 VYTuIBl ¢ COHAMPAaBICHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpPOHAMH

15 VYrois Mexy npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napajuieJIbHblE INIOCKOCTH https://m.edsoo.ru/2e18{255
N . bubnuoreka [JOK
18 CBoiicTBa mapaJijieIbHBIX TUIOCKOCTEH
https://m.edsoo.ru/e504d656
[IpocTeimme npoCcTpaHCTBEHHBIE
bu6moreka [IOK
19 (burypsl Ha IIOCKOCTHU: TETPAP,
https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
b K
20 [Toctpoenune ceueHuit nommorexa O
https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o Teme
2 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npocrtpanctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
PIEHAMIYIAP P bubmuoreka [JOK
23 IJIOCKOCTH: IEPHEHANKYIISIPHBIE
https://m.edsoo.ru/b19f6as5d
MpsIMBbIE B IIPOCTPAHCTBE
4 IIpsimbie mapanenbHbie U bubnunoreka [JOK
NEPIEHINKYIIIPHBIC K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble mapasienbHele U bubnuoreka [IOK
MEPIEHINKYIIPHBIE K IIIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyISpHOCTH bubnunoreka [JOK




IIPSIMOM U IJIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHuKyIspHOCTH bubmuoreka [IOK
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/79165d15
)% Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYIISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnnorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyNsip ¥ HAKJIOHHBIE:
P D Bu6mnorexa 1[OK
31 paccTosiHue OT TOYKHU J0 TUIOCKOCTH,
. https://m.edsoo.ru/33c477d3
paccTosiHue OT MPAMOM JI0 IMIIOCKOCTH
[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
DLICHZRIYTAP bu6mmoreka [IOK
32 paccTosiHue OT TOYKHU J0 TJIOCKOCTH,
. https://m.edsoo.ru/66fefadd
paccTosiHuE OT MPSIMOU JI0 TITIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:
33 aCPCTo;IHI/IGYOT "P;O‘IKI/I 0 IJIOCKOCTH Bubnuoreka LTOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT NPSIMOM JI0 INIOCKOCTH
[lepnenuKyIsip ¥ HaKJIIOHHBIE:
P yUp bu6mmoreka [JOK
34 paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
. https://m.edsoo.ru/dbee22bc
paccTosiHuEe OT NPSIMOM JI0 INIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnorexa [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yrosa bubnuoreka [IOK
JIBYTPaHHOI'O yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroJl bubnuorexa [IOK
JIBYTPaHHOIO yrja https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYASAPHOCTD IIOCKOCTEN: bubnunoreka [JOK




MIPU3HAK NEPIEHANKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK [NEPIECHINKYIISIPHOCTH 1B bubnmorexa LHOK
p Up y1Ap X https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 OpU3HAK IIEPICHIUKYIIPHOCTH 1B bubnmorexa LOK
p Up yip yx https://m.edsoo.ru/ba75dc57
IUIOCKOCTEHN
N bubnuoreka [JOK
41 Teopema o TpEX nepHeHANKYIIpax
https://m.edsoo.ru/e4972cdc
N bubmuorexa [JOK
42 Teopema o TpE€X nepneHANKYIIpax
https://m.edsoo.ru/52188a7d
N bubmuorexa [JOK
43 Teopema o TpEX nepneHANKYIIpax
https://m.edsoo.ru/9f246736
KonTtponsHas paboTa o remam
m "TlepneHAUKYIIPHOCTD TPSAMBIX U bubnuoreka [IOK
mwiockocTer" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U IJIOCKOCTSAMU"
[TonaTHE MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA,
bu6mmoreka [JOK
45 BBIITYKJIbIE U HEBBIITYKJIbIE
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu U
46 OCHOBAHUS IPU3MBI; TIpsIMast 1 bubnunoreka [JOK
HaKJIOHHAas MPU3Mbl; O0KOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

nmapaJjiieJICIuIiea u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683




48

[Mupamua: n-yrojipHas mupamMuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHASI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOT'paHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIMPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBWIIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edsoo.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaBHp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIHHO TOUKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBUIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

yTJIbI

bubnuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas OOKOBOM MOBEPXHOCTU U
MOJIHOM TOBEPXHOCTHU MPAMOM
MIPU3MBI, IUIOLIa/lb OCHOBAHUH,
Teopema 0 O0KOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK




IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOIIAIN
OOKOBOI TIOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

A PAMHIBI
55 KonTtposnsHas paboTa o teme bubmoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95t5c¢04
bubmmoreka [{OK
I N
56 omsTie 06 00nEMe https://m.eds00.ru/7ad0020b
. bubnuoreka [JOK
37 OOBEM MHpaMit https://m.edsoo.ru/235171b3
58 O6BEM upamMuIbl bubmorexa OK
https://m.edsoo.ru/f47dfefd
59 O6BEM upamMuIbl bubmorexa OK
https://m.edsoo.ru/79¢10312
60 O06bEM TMpamMuIBI bubmorera [IOK
https://m.edsoo.ru/2faadc3f
61 O06BEM TIPU3MBI bubmorera [IOK
https://m.eds00.ru/79853608
62 O06BEM TPU3MBI bubmorera [JOK
https://m.edsoo.ru/1e053890
bu6mmoreka [JOK
63 0b¢
O6bEM pusMBI https://m.edsoo.ru/482d3f51
64 KonTtponpHas padoTa o Teme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIEeHNE
65 CHUCTeMaTH3alysl 3HaHHM. bubnmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpenue, o6o0IICHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTossHUN: MEXIY | bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 NPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IUIOCKOCTH, MEXK Y
CKpELIUBAIOIMMUCS IPSIMBIMHU
b K
67 Hrorosas koHTposbHas paboTa 1 nommorexa 110
https://m.edsoo.ru/b9146bc0
[ToBTOpEnue, 060061EeHNE
CUCTEMaTU3alus 3HAHUMN.
Beruncnenue yrios: Mex
T o Bu6morexa LIOK
68 CKPELIUBAOIIUMUCS IPSIMBIMH, 1
. https://m.edsoo.ru/56765e8b
MEXKy NPSAMOU U IIJIOCKOCTBIO,
JABYTPAaHHBIX YIJIOB, YIJTI0B MEXIY
IIJIOCKOCTAMH
OBIIEE KOJJMYECTBO YACOB I1O 63

ITPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
Cdepa u map: neHTp, paamnyc,
bubmmoreka [{OK
1 JIAAMETP; TUIOIIAIb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3o06paxkenue cdepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7{2
[unuHapudeckas HOBEPXHOCTb,

4 00pasyromue MHINHIPUIECKON | bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edsoo.ru/6054b8cl
IIOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; | bubnuoreka [JOK
IIoIaas OOKOBOU U ITOJIHOU https://m.edso0.ru/188{6216
MIOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka numueapa.

bubmuoreka [JOK
6 Ceuenus nuauHApa (MIOCKOCTBIO, 1
. https://m.edsoo.ru/016e25¢eb
napajuieJIbHON Win
MEePHEHIUKYJISIPHON OCH LIWJIMH]IPA)
bu6mmoreka [JOK
7 KoHnueckas noBEpXHOCTD, 1
https://m.edsoo.ru/c94ba09b




o0Opa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILIKHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb bubmmorexa [TOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJTHOW MOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3yromnme u Bu6morexa [IOK
9 BBICOTA; OCHOBAHHUSA U OOKOBas
https://m.edsoo.ru/1468bab3
TMOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOIAIIEH Yepes
BEPIINHY)

1 KomOunarmms Ten BpamieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BIucaHHas B bubnuoreka [JOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmunoreka [JOK
CBOMCTBAa 0OBEMOB TeI https://m.edsoo.ru/26a03{b7

N bubnuoreka [JOK
14 Obbem npmHpa, KOHYCa https://m.edsoo.ru/5513d87b
N bubmuorexa [JOK
15 OOLEM mapa u momans cheper https://m.edsoo.ru/d189bde2
16 IToioOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cf1eb




COOTHONICHUS MEXTy IIOIIAIMU
MMOBEPXHOCTEH, 00bEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsl T https://m.edsoo.ru/4a33a8ab
13 BekTop Ha mockocTy U B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubmmoreka [{OK
19 CrnosxeHune ¥ BBIYUTaHHE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOX€EHNE BEKTOpa Ha YUCIIO nommorexa 110
https://m.edsoo.ru/dee379eb
Pasnoxenne BexkTopa 1o Tpém
bu6moreka [IOK
21 HEKOMILUIAHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napamuienenunena
Pemenwne 3amad, cBSI3aHHBIX C
. . bu6mmoreka [IOK
22 MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
https://m.edsoo.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIN METO
P P A bu6mmoreka [JOK
23 MPU PELICHUH T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbpHas cucrtema
24 KOOpAMHAT B IPOCTPAHCTBE. bubnnorexa [JOK
Koopnunatsel Bektopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAUHATaX
)5 VYron Mex 1y BEKTOpaMH. bubnunoreka [JOK
CkansipHO€ ITPOU3BENEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuoreka [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTtposnsHas paboTa o teme

bubmuoreka [JOK

27 "BeKkTophl U KOOpIAUHATHI B 1
" https://m.edsoo.ru/77¢22fc5

MPOCTPAHCTBE
[ToBTOpEHue, 0600MIICHNE U

)3 cucreMarusanus 3HaHui. OCHOBHbIE | bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
MJIAHUMETPUHU
[ToBTOpeHnue, 0600IICHNE 1

79 cucreMaruzanus 3HaHui. OCHOBHbBIE | bubnuoreka [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

30 cUCTeMaTH3alus 3HaHW. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEeHuE, 0600IICHNE 1

31 cUCTeMaTH3alus 3HaHui. 3a1aun | bubmuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpEeHUE, 0600IICHNE 1

0 cucTeMaTu3auus 3HaHui. OCHOBHbBIC | bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeOMETPUU

33 Hroropas koHTpoJIbHAs paboTa 1 bubmorexa HOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHue, 06001EeHNE U | bu6mmoreka [JOK

cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHSAMU: TOUKA, MPSIMasi, INTOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPH PEIICHUU
' reOMETPUYECKUX 33/1a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSIMHU: JBYI'PAHHBIA YTOJl, TPaHU JBYTPAHHOIO YIJIa,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPAaHHOTO YIJIa, TpajaycHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAaHHUK, JIEMEHTHl MHOTOIPAHHUKA, TPaBUIbHBIN MHOITOTPAHHUK
29 PacrioznaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume]], Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBITYKJIblE  MHOTOT'PAHHUKH,
' NpaBUJIbHbIE MHOTOTPAaHHUKH, TpSAMbIE W HAKJIOHHBIE MPU3MBI,
napasuieeHIe bl
9 OnepupoBaTh MOHATUSAMU: ceKymias IJIOCKOCTB, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJEJO0B, BBIMOJHATD

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMam, MNPpUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpH
peICHMU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha  BbIYHUCICHUC
paCCTOSIHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WU alTOpUTMaM, MPUMEHSISI W3BECTHBIC aHATUTHYECKHUE METOHBI TPHU
pelIeHUN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IJIOIIAAM  TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamuaa) ¢ mpuMeHeHneM (popMyIl, BBIYUCIATH COOTHOIIEHHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH MHGOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTrekax U pUCyHKax

7.17

[IpumensTh reomerpudeckue (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJIaraloiMX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClU YCIOBUSA

IPUMEHEHHUS 3a/IaHbl B sIBHOU (hopMme

7.18

[IpumensaTh mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL INpHUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJC U

JKHU3HH, paCIIO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B NUCKYCCTBC

7.20

[IpuMeHATH NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLIeHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh PEAJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOCHHBIE MOJIENH C HMCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATHH U
TeopeM, arnrnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4H, CBSI3aHHbBIE C

HaXO0XKXJACHUCM I'COMETPUUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro 041ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LWJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3ylomyue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSIMM: I[IAPOBOM CEIrMEHT, OCHOBAaHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOH CJIOH, OCHOBaHHE IIAPOBOTO CIIOs, BBHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' TreOMETPUUECKUX TeJl C MpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMH: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHHUK I TEJIO
BpallleHUs
6.8 BbluncnaTe  COOTHOIIEHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH H
' 00BpéMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoInonHATh  (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpallleHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKUX (UTypax, IpPeICTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (hakThl A PELICHUS CTEPEOMETPUUECKUX
6.12 3ajad, MpearnojaralolliX HECKOJbKO IIaroB pPEIICHHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAaMU OHH

o0amaroT

6.15

[IpumeHsaTh NpaBUiIO NapauleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJyJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE  BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIpHOE MPOU3BEICHUE, pacKiaIblBaTh BEKTOP MO

JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHe 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aa4d Ha JA0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIECHUMN U
HaXO0XKJICHUC TCOMCTPUICCKHUX BCIUYUH I10 06pa3uaM HIIN aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEUICHUHA CTaHIApPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHbBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPpHU PEHICHUU CTCPECOMETPHUICCKUX 3ada4

6.22

[IpuBOIUTE MpUMEpPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJMY4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
pealibHbIE CUTyallUd U TPUMEHSATh H3yYCHHbIE MOHSTHUS B IIpolEcce
MOMCKA pEeLIeHUsT MaTeMaTH4ecKd CQOPMYIHUPOBAHHON MPOOIEMBI,
MOJIETTUPOBAaTh pealibHbIE CUTYaIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, armapara anreOpbl, pemarh NPakTUYECKHe 3aauu, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HmpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnonokeHue TpAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss npsMble. [lapamienbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljiebHBIE TPSMBIE B  MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSIMBIX, MApPaUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU CTOPOHAMHM, VYrojl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: MapajuielbHbIE MIIOCKOCTH, CBOMCTBA MapajlIeIbHbBIX
mockocTei. [IpocTelimme mpocTpaHCTBEeHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadp,

KyO, apaJijiesienumne, MoCTPOeHne CeUeHnun

7.3

[lepnieHIuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: Yroll MEXIy TMpsSMOW U IUIOCKOCTHIO,
JIBYTPaHHBIA yrOJI, JUHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MPsMOU J0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ n-yroJibHagd
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASA U HAKIIOHHAA IIPU3MBI, OokoBas u
IOJIHaA MOBEPXHOCTDH IMPU3MBIL. Hapanneﬂenlxlnez[, HpHMOYFOHBHLIﬁ apaJiieJICIIrIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC MMUPAMU/IBI,
OOKOBast M IOJIHAS MOBCPXHOCTh MUPAMUIBI, TIpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI npu3Mbl WU HOHAPaAMHIBI. HpaBI/IHLHLIe MHOTOI'PAHHUKH: TIOHATUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPaBWIbHAs I[pU3Ma M IPaBWIbHAs NHUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBINA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKa’ap U uxocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpAaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPUH B IIMpaMUax, MmapajuiCiICruncaax, nmpaBuJIbHBIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TOJHOM IOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA/lb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomaas 60koBoM
IIOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOM NHMPAMHABI, TEOpEeMa O IUIOIIAJH

yceu€HHol nupamupl. [lonstue 06 06béme. OObEM UPaMUIBI, TPU3MBI

7.7

[Tomo6HnbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXKY TIIOMIAIIMH TIOBEPXHOCTEMH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH mNoBepxHOCTU. LlunuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTD,

oOpa3yolias 1 ocb, IJIO0MIa/lb OOKOBOH U MOJHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroliue KOHNYECKONW MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas ¥ OcCh,
Ionaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBINM KOHYC: 00pasyroliue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEepXHOCTH ceprl. B3anmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTb K C(bepe, IIomaab

cdepsl

6.4

I/I306pa)l(eHI/Ie TCJI BpalllICHUS Ha MIJIOCKOCTH. P%BépTKa OUINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOI'OI'PaHHUKOB. MHOFOFpaHHI/IK, ONHYCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TCJIO BPAIICHUA

6.6

[Tonsitne 060 o6béme. OcHOBHBIE cBOlicTBa 00bEMOB Ted. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiefenunena W ciaeactBus w3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM I1apa u mIomaab chepsl




[TogoGHble Tema B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenust nunuHApa (MapajuieIbHO U NEPIEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
' (mapauienbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHUs 11apa
Bexrop Ha mnockocty u B mpoctpaHcTtBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkeEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIaHAPHBIM
' BekTopaMm. [IpaBmwiio nmapaymenenunena. PemeHme  3amad,  CBA3aHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 IIpocTeiimme 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0B MEXKAY IMPAMBIMHA W IJIIOCKOCTSAMH.

KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIIEHUH FEOMETPUYECKUX 3aa




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKCHoOMa, TeopeMa, CIIeJICTBHUE, CBOWCTBO, NpPU3HAK, JO0KA3aTENIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU UHIAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYKACHUA npu pCIICHUN 3aaad,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB U SBJICHUH H MPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIKUCHIBaTh TIpadbl Pa3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH INOHATHAMHU: HATypaJbHOC YHCJIO, LEJI0C YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM qucJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK 110 MOAYIIIO, PallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YHucClio, MHOXCECTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMMeEHBIINH O6II.[HI>'I ACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3JInYHbIMHU MO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMMOHATHAMH: ITOCICAOBATCIBHOCTD,




apupmeTHyecKas Iporpeccusl, reoMeTpuuecKas IIPOrpeccHs,
OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcCKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPUpPOBATH TMOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIIJIEKCHOTO
gyrcna, (opmMa 3amMCcH  KOMIUIEKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
NOHATHAMM:  MaTpuia 2x2 u  3x3, onpeaeiauTenb MaTpPHUILIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH U HEPaBEHCTB, PaBHOCHIIBLHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMbl C TIOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUS, HEPAaBEHCTBA M CHCTEMbl C MapaMeTpoM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJbllee U HaMMEHbIllee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (GYHKIIMSI, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOPasi MPOU3BOIHAS (PYHKI[UU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, MEPBOOOpa3Hasi, ONPeACTEHHBIH
UHTETpall; YMEHHE HaXOJIUTh ACUMNOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacTHOTO U
KOMIO3UIMH (DYHKIIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHMA,
HaXOJWTh HAWOONBIINE M HAUMEHbIIWE 3HaueHUS (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrmapaTa MaTeMaTH4eCKOTO
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKJACHUS HAWITYdIIero

peuicHrd B IMPUKIAJAHBIX, B TOM YHCJIC COUHAJIBHO-3KOHOMUYCCKUX U




(u3nuecKkux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

noMoIkio qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKIMs, KOMOO3UIUs (YHKUWH, JUHEHHas (QyHKIMS, KBaapaTHYHAS
¢byHKIUS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas (GYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUMH, BBIIOJHATH MpeoOpa3zoBaHUsd
rpadukoB (yHKIHM, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IPEIMETOB U
3a/1a4 U3 peaybHOM JKU3HU; BbIpaXaTb GOPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GYHKIMH U1
pelleHrs] ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHW YpPaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/ladll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTHIeckoe, MeanaHa,
HauOoJiplllee M  HAauWMEHblIee 3HAYeHHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME H3BJIEKaTh,
UHTEPHPETHPOBaTh HMH(OPMAIMIO, TMPEACTaBIEHHYI0 B TalnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX MPOIECCOB U
SIBIICHUI; MPE/ICTABIATh HH(OPMAIIMIO C IOMOIIBIO TaOIHUIl U THarpaMmm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadHyuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAECHUS C TOMOLIBIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnu




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BEpOATHOCTH, popmyny bepHysn, komOuHaTOpHBIE (aKThl U HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHATUSIMU: CIIydaiiHas BEJIMYMHA, paCHpelieIeHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIMU pachpelesieHus U IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeaeneHuil ams
pelleHus 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE IPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENI B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHmHe
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl pELLICHH 3a1a4;
OLICHUBATb BEPOSITHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPAHHBIA yroJl, TPEXTPAHHBIA Yroj, CKPEUIMBAIOUIUECS TpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHU; YMEHUE UCIOIb30BaTh MPH
pellIeHUU 3a]a4 W3Y4eHHbIE (aKThl U TEOPEMBI IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a/]a9n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMAAL GUTYpsl, 00bEM (UTYpHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTH NHUPAaMHJIbI, MPU3MBI, KOHYCa, LWIMHApA, 00BEM Kyoa,

OpsAMOYTOJIbHOTO IapaJuICiienuicia, MnmupamMuabl, IMIPU3MBI, LNUIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IUIUHIPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI ¥ TOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTh ONpENEICHUS] H3Yy9aeMbIX (PUTYpP, BBIABUTATH TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (QHUTYp, 0OOCHOBHIBATH HIIU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOMOJHUTEIbHBIE

MOCTPOCHUS
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VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B IIPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh T'€COMCTPUUYCCKUEC OTHOLICHUIA
MpU pEelIeHUH 3a/la4y; HaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (JUIMHA,
yroj, IUiomaas, o0bEM) MpU pelmIeHWd 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJ, IUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3y4eHHbIE (OpPMYJbl U METOJbI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, IIMHAPA, IIOWAaAb chepbl;
00bEM Ky0a, IPSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX GUTyp
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YMeHue ONICpUPOBATH NOHATUAMMU: IIPAMOYI'OJIbHAA CUCTCMa KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpaMU; YMCHHUC HCII0JIB30BATH BCKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MCETOJ
ML pCHICHUSA TCOMCTPUYUCCKHUX 3aJa4 W 3a4a4 JpYrux y‘Ie6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHC pacro3HaBaThb

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPbl  MAaT€MAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4eCKOU HAyKH




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbsublie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE
. Pammonaneupie  uuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOpHSIMH HATYpaJIbHOU CTETIeHU
14 Crenens c 1enpiM nokaszareneM. CTeneHb ¢ paloHaIbHBIM MokazarenaeM. CBoiicTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie U HATypaIbHBIC JIOTAPU(MBI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnnxEnHble BBIYUCIICHNUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3ynbTaTa BBIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHUH
1.9 KomnunekcHeie uncna
2 YpaBHEHUs U1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPAaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUs
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapudMUIECKIe HEPAaBEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaAenuTens MaTpHULIbI




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkmum. BzanmHO oOpaTHBIC
' ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproaunueckue GpyHxkuun
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIu#.
32 [IpoMexxyTkH  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl U MHUHUMYMBI (GyHKOuu. Haumbousbliee u HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypaJdbHBIM W LENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (yHKIHIHA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia CI0XKHBIX MPOLIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 aKcTpeMyMbl. HaxoskneHne HanOoJNbIIero U HaWuMEHBIIET0 3HaueHUus (QYHKIUHA Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTD M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpaLEHUS




7.5

Koopaunats! 1 BEKTOpBI




PABOYASA ITPOT'PAMMA y4eOHOro npeamera

«BeposiTHOCTBL M cTATHCTUKA. Ba30BbIii ypoOBeHb»

HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma y4yeOHOro Kypca «BepoOATHOCTh M CTaTHCTHKA»
6a3zoBoro ypoBHs s oOywaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA,
NPEIbSBIICMBIX K MaTEMaTHYECKOMY OOpa30BaHHIO, W TPATUIIUH POCCUHCKOTO
oOpazoBanus. Peanmmzaiusi mporpaMMbl 0O€CTIEUMBACT OBJAJCHUE KITFOUYEBBIMH
KOMIIETEHITUSIMH, COCTABJISIOMIMMUA OCHOBY JUISI CAaMOPA3BUTHS U HEMPEPBIBHOTO
00pa30BaHus, [EIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATEILHOTO
Pa3BHUTHS JIMYHOCTH O00YYaIOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOnbiii Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOr0 YPOBHS SBIISETCS
NPOJOJIKEHUEM U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO ypOBHSA
ocHoBHOM mmikoinbl. Kypc mnpennasHadeH st GopMupoBaHUS y OOyYaromimxcs
CTATUCTUYECKOW KyJIbTYpbl M TMOHUMAHUS pPOJU TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA JUIsl U3YUYEHUS! CIIy4alHBIX COOBITUHM, BEIIUYUH U
nporeccoB. [lpu um3ydeHnm Kypca oOOTramarTcs MNPEACTABICHUS YYAIIUXCS O
METOAaX MCCIEI0BAHUS U3MEHUYMBOTO MHUPA, pa3BUBAETCS IOHUMAHUE 3HAUMMOCTH
U OOIIHOCTH MaTeMaTHYECKHUX METOJIOB TO3HAHMS KaK HEOThEMJIEMOH 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Coaep:xaHue Kypca HANpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYYEHHBIX MpU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA PA3BUTHUE IPEICTABICHUN O CIyYalHBIX
BEJIIMYMHAX W B3aUMOCBA3AX MEXIY HHMHU HAa BaXHBIX NPUMEpPAX, CHOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» CpeAHEN IIKOJbl Ha 0a30BOM YpPOBHE BBIJIEJICHBI
CIeAYIOIINEe OCHOBHBIE COJAEpKaTelbHble JHUHUM: «CiydallHble COOBITUS H
BEPOSITHOCTIY, «CITydaifHbIe BETMIMHBI U 3aKOH OOBIIIAX YHCEI.

BaxHyro dacte Kypca 3aHMMaeT UM3YyYEHHUE TE€OMETPUYECKOrO0 H
OMHOMMAIILHOTO PAaCIpeIeIeHN ¥ 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTAMU
— MOKAa3aTeJIbHBIM U HOPMAJIBHBIM PACIpPEICIICHUSIMHU.

Conepxanue nuHuM «CnydailHple COOBITUSL W BEPOSITHOCTHY»  CIIYXKHUT
OCHOBOM st (hopMUpOBaHUSI TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH



MEXIy 3HAUYCHHUSIMH CIYYalHBIX BEIMYMH, a TaKXKe 13Ta JIMHUS HE0OXOoanMma Kak
0aza 11 M3y4YeHUsT 3aKOHAa OONbIIUX 4Yuceldl — (YHIAMEHTAIBHOTO 3aKOHA,
JCHUCTBYIOIIETO B TMPUPOJAE ¥ OOIIECTBE W HMMEIONIETO MaTeMaTHYECKYIO
dopmanuzanmro. CaM 3aKOH OOJIBIIUX YHUCEN MPEajiaracTcsl B O3HAKOMUTEIHHOU
dbopMe ¢ MUHUMAJIbHBIM MCTIOJb30BAaHHEM MaTEMaTHYECKOTO (hopMaiu3mMa.

Tembl, CcBSI3aHHBIE C  HENPEPBHIBHBIMU  CIy4YalWHBIMH  BEJIMYHHAMH,
aKICHTUPYIOT BHHUMAHHUE IITKOJIHLHUKOB HA ONMUCAHWW W W3YYCHHM CITy9alHBIX
SIBJICHUH C TOMOIIBIO HENpPephIBHBIX (pyHKIWH. OCHOBHOE BHUMAHHE YIEISACTCS
MOKAa3aTeJIbHOMY W HOPMAaJbHOMY PACHpECICHUSIM, TPHU ATOM IPEAroaraeTcs
O3HAKOMUTEIBHOEC W3Y4YCHHE Marepuania 0e3 JI0Ka3aTeNbCTB MPUMEHSIEMBIX
(dakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wusyuenue kypca «BeposTHOCTh M cTaTHUCTMKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | 4Yac B HENENI0 B TEUEHHE KaXJIOro roga oOydyeHus, Bcero 68
y4eOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C MOMOIIBI0 Tabnul, u auarpamm. CpenHee
apupMeTHIeCKOoe, MeraHa, HauOoJblllee M HAUMEHbIEe 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

CrnyyaitHble SKCIEPUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEeMEHTapHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydaitHOro coObITHS. Ban30cTh 4acTOTHl U
BEPOSITHOCTH  coObITHN.  CiyuyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTApHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSIMU: TIEpeceUeHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J{uarpammel Ditepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTh. YMHOKEHHUE BEPOSITHOCTEH. JlepeBO Cly4alHOTO
skcrepuMenTa. @opmyria MoTHOM BeposITHOCTH. HezaBucrumMbie COOBITHS.

KombunatopHoe npaBuiio ymHoxeHus. [lepectanoBku u dakropuan. Yucmo
coueranuit. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIi ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepusi HE3aBUCUMBIX UCIBITaHUKA 10 nepBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
OXXHMJAHUE, NHCHEPCHs W CTaHAApTHOE OTKIOHEeHHue. [Ipumepsl npuMeHeHUs
MAaTEMaTHYECKOr0 OKUAAHUs, B TOM YMCIE B 3aJa4ax U3 IOBCEIHECBHOM KU3HU.
MaremaTudyeckoe OXHIaHHEe OMHAPHOW CIIydallHOW BENWYMHBL. MaTemaTH4ecKoe
O0XXMJAHUE CYMMBl CJIy4alHbIX BEJIMYMH. Marematndeckoe OXUJaHUue U
JTUCTIEPCHS TEOMETPUUECKOT0 U OMHOMHUAIBHOTO PaCTIPEICICHHA.

3akoH OOJBIIMX YHCEI W €ro pojb B HaykKe, IPUPOJC M OOIICCTBE.
Br160po4HBIN METOT UCCTIEAOBAHUIM.

[Iprmepsl HENpPEPBIBHBIX CiyYallHbIX BenndyuH. [loHATHE O TIOTHOCTH
pacnpeneneHus. 3aqayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacCIpENCICHNH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4e€OHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUKU 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOr0 WiI€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
OpoUeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ATUX JIOCTIKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HAYKU U JIESITEILHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHONIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMaTHYECKUM acCIleKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HMHTEpecax 370poBOro u 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHUE, COATAHCHPOBAHHBIM PEKUM 3aHATHU U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTH); ¢buzruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHSTHIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATIBHOW  NIESITEIBHOCTH,  CBA3AaHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE TPUPOIHON M COIMAIBHOMN
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUISI PAa3BUTHS I[MBWIM3AIIMH, OBJIAJCHUEM S3BIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOSHHUS MPOrpaMMbl Y4eOHOTO MpeaMeTa
«MartemaTHka» XapaKTepU3yITCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelCcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OelUCEUIMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YYAOUWUXC (0CBOeHUe
Memo008  NO3HAHUSL — OKpYJcawwe2o  mMupa,  NpuUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eicTBUS:

 BBISIBJIITh M XapaKTEPHU30BaTh CYIICCTBEHHbIC MPU3HAKK MaTeMaTHYECKUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (DOPMYIHpPOBATH
OmpeieseHUus] TOHATUM; yCTaHAaBIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(uKaIi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOJUMOIO aHAJIN3a;

e BOCIIPpUHMMATh,  (QOPMYJIHPOBATH M  NPEOOPaA30BBHIBATH  CYXKICHMUS :
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIHUE;
YCIIOBHBIC;

¢ BLISIBIITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKIACHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e I€JaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

¢ IPOBOJIUTH CaMOCTOSITENILHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKIE€HUS U BBIBOJIbI;

e BBIOUPATh CMOCOO pelieHuss y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eiiCTBUS:

¢ ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI HMHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, HCCIIEIOBAaHUE
[0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, SIBJICHUS,
Ipolecca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAYy OOBEKTaMH, SBICHUSIMH,
IIPOLIECCAMHU;

* CAMOCTOSITENIBHO (OPMYJIMPOBaTh OOOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJEHUS, UCCIIEJOBAHUSA, OLEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI;

e IPOTHO3MPOBATh BO3MOJKHOE PpAa3BUTHE IpPOIECCa, a TaKKE BBIABUIATH
IPEIIIONIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

e BBISIBJIAITH 1epULIUTH MH(DOPMALNK, JaHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha
BOIPOC U JUJIS PELICHMS 3a]a4H;

e BEIOMpATh MHPOPMAIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh W HHTEPIPETUPOBATH HHGOPMAILUIO pa3IMYHBIX
BUJIOB U ()OPM IIPEJICTaBICHUS;

 CTPYKTYpUpPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUIECKH;

* OLICHUBATH HaJEXHOCTD uH(popManun o CaMOCTOATEJIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvHvie  KOMMYHUKamueHwle  Oelicmeus,  00ecneyusam

copmMupo8aHHoCms COYyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0wmenne:



¢ BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBHUSIMU
U TEeNIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS IO XOIYy
perieHus 3a1a9¥, KOMMEHTHPOBATh MTOJIYICHHBIA PE3YNIbTAT;

eB X0JI¢ 00CYXIEHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOil TEMBI,
pOOJIEMBI, peIIacMon 3a7a4M, BICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JTHAJIOTa, OOHAPY)KMBATh Pa3jIM4Me M CXOACTBO TO3WIIHI; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITH PE3YNIBTATHl PEIICHUS 3a7a4H, IKCIIEPUMEHTA, UCCIICI0BAHMSI,
NIPOEKTa; CaMOCTOSITEIIBHO BHIOMPATh (OpMaT BBICTYIUICHHS C YYETOM
3a]1a4 MPEe3eHTAINHA U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHun4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHIYaTIbHOM
paboThI MpHU pENICHUU YYEeOHBIX 3ajlay; MPUHUMATH IICJIb COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIlMI0  COBMECTHOW  paboThI,
pacmpeeniaTh BHIABI padOT, JOTOBApUBATHCS, OOCYXKAATh MPOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

e y4aCTBOBATh B TPYNIOBHIX (hopMax paboThl (0OCyXkAcHUS, OOMEH MHCHH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Vnusepcanvnvie  pezynamueHvie Oeticmaus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aliTOPUTM PEIEHUS 3aJlayi, BHIOUPATh CIIOCOO PEIICHHS C
y4ETOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHU  [IO3HABATENBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJ€Th CIMOCO0aMHM  CaMONPOBEPKH, CAMOKOHTpPOJIS Tpolecca W
pe3ynbTaTa penieHus MaTeMaTHIeCKON 3a71a4H;

o IPEABUACTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH MPH PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB,
JTAHHBIX, HAMICHHBIX ONTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pe3yJibTaTa LEIM M YCIOBHUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKECHHUS DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YurtaTh U CTPOUTH TAOIHUIIBI U TUATPAMMBEL.

OnepupoBaTh  MOHATHAMH:  CpeaHee  apudmeTrnyeckoe,  MeauaHa,
HaunOoubliee, HANMEHBIIIee 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JTaHHBIX.

OmnepupoBaTh TOHATUSMU: CIIY9alHBIM DKCIEPUMEHT (OMBIT) U CIIydailHOE
COOBbITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0J) CIy4alHOIO OIBITA;
HaXOJIUTh BEPOSITHOCTH B OTBITAX C PABHOBO3MOXKHBIMH CITy4allHBIMH COOBITHUSIMH,
HaXOJIWUTh W CpPaBHUBATh BEPOSITHOCTH COOBITUH B W3YYCHHBIX CIIyYailHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBbeIUHCHHE
JaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIO)KHOE JaHHOMY  COOBITHIO;
HOJIB30BaThCS JuarpamMmmamu Oitsiepa U GopMysoN CIOKEHUS BEPOSITHOCTEH IMpH
pellIeHnH 3a/au.

OmnepupoBaTh MOHSTHUSMHU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C IOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiHOTO OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO0 YMHOXKEHUS IPU PELLICHUH 3a]au.

OmnepupoBaTh MOHATHUSAMHU: HUCHBITAHUE, HE3aBUCHUMBIE HCIIBITAHUS, CEPUs
UCTBITAaHUM, yclex W HeyJada; HaXOAMTb BEPOSATHOCTU COOBITUH B CEpUU
HE3aBUCUMBIX UCHBITAHUHN 10 TIEPBOTO YCIEXa; HAXOIUTh BEPOATHOCTH COOBITUH B
cepuM ucnbpITaHui bepHysuu.

OnepupoBaTh  NOHATUSAMHU:  CllydailHas  BeJIMYMHA,  paclpejesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIIACC

CpaBHUBaTh  BEPOSITHOCTM  3HAUYEHUH  CIydyalHOW  BEJIMYUHBI MO
pacnpeneNeHUIO Wi C IOMOIIBI) TUArPaMM.

OnepupoBaTh MOHATUEM MATEMAaTUYECKOTO OKHUJIAHUS; IPUBOJUTH MPUMEPHI,
KaK MPUMEHSAETCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUIAHUE 10 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npenctaBieHue 0 3aK0He OOJBIINX YHUCEIL.

NmeTp npencraBieHUe 0 HOPMAJIBHOM PACIIPEICIICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
| [IpencraBneHue JaHHBIX U ONHUCATEIbHAS 4 bubnuorexa [JOK
CTAaTUCTHUKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CIIydaiiHble COOBITHS,
bu6morexka [IOK
2 OIIBITBI C PABHOBO3MO>KHBIMU 3 1
https://m.edsoo.ru/e0b7bO0f1
3JIeMEHTapPHBIMH UCXOIaMH
3 Omneparuu HaJy COOBITHSIMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
VYcnoBHas BEpOATHOCTb, ACPEBO
. . bu6mmoreka [IOK
4 CITy4aitHOTO OTbITa, (hOPMYJIa MOJTHOM 6
. https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH M HE3aBUCHMOCTh COOBITHIA
5 DneMeHThl KOMOMHATOPUKH 4 bubmorexa HOK
https://m.edsoo.ru/e0b7b0f1
. bu6mmoreka [JOK
6 Cepun nocie0BaTEIbHbIX UCITBITAHUNA 3 1
https://m.edsoo.ru/e0b7b0f 1
. bubmuoreka [JOK
7 CrnyuaiiHble BEJIMYMHBI U paclpeesIeHUs 6
https://m.edsoo.ru/e0b7b0f1
N bub6 K
8 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 5 2 nommotexa [0
https://m.edsoo.ru/e0b7b0f 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 34 2 2




11 KVIACC

KosnnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM undposbie
Ne n/m P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
| MaremaTuyecKoe 0KUAaHUE CITy4alHON 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbcSdcl
) Jucnepcus M CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnuorexa [JOK
CIIy4ailHOM BEJTUYHMHBI https://m.edsoo.ru/5fbcSdcl
3 3akoH OOJIBIINX YHCET 3 1 bubmorexa OK
https://m.edsoo.ru/5fbe5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI ) bubnuoreka [JOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
5 HopmanwsHoe pactipeneneHus 2 1 bubmorexa OK
https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpEeHUE, 0600IICHNE 1 19 ) bubnuoreka [JOK
cUcTeMAaTU3aIys 3SHaHUH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bceero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
| [IpencraBnenue naHHBIX C | bubnuorexa [JOK
TIOMOTIIBIO TAOJIUII U TUATPAMM https://m.edsoo.ru/25c6d12b
Cpennee apudmeTndeckoe,
MearaHa, HanOoJIbIee U
bu6moreka [IOK
2 HaWMEHbIIIEE 3HAYECHU, pa3Max, 1
https://m.edsoo.ru/dd00738d
JTUCTIEPCHS, CTAaHapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee ’
3 HavMEHbIIIEEe 3HAYCHUS, pa3Max 1 bubamorera LHOK
> PasMaz, https://m.edsoo.ru/98645f6c
JHCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeraHa, HauOoJbIliee U
bubmuoreka [JOK
4 HavMEHbIIIee 3HAUYCHUS, pa3Max, 1
https://m.edsoo.ru/7¢9033a8
JCTIepCHsi, CTAaHIAPTHOE
OTKJIOHEHUE YMCIIOBBIX HAOOPOB
CrnyuaiiHble SKCTIEpUMEHTBI
5 (OTBITHI) U Cy4aliHbIE COOBITHS 1 Bubmmorexa LIOK
yi ) https://m.edsoo.ru/347¢1b78
DneMeHTapHbIe COOBITHS (MCXOIbI)
6 BeposTHOCTE cllyualiHOTO COOBITHSI. 1 bubnunoreka [JOK




BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH

https://m.edsoo.ru/64d75244

BeposTHOCTB CITy4aiiHOTO COOBITHS.

bubmmoreka [{OK

7
[TpakTudeckas padbora https://m.edsoo.ru/5e8fa%4a
Omneparuu HaJl COOBITHSMU:

g nepeceyeHune, 00beIMHEHNE bubnnorexa [JOK
COOBITHH, TPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/221c622b
coObITHs. [Inarpammsl Diinepa
Omneparuu HaJ, COOBITHSMU:

9 nepeceyeHue, 00beTMHEHNE bubnuoreka [IOK
COOBITHH, TIPOTHUBOIIOJIOKHBIC https://m.edsoo.ru/cc10cle2
coObITus. [Inarpammsl Diinepa

. bu6mmoreka [IOK
10 dopmysia CI0XKEHHS BEPOSTHOCTEN
https://m.edsoo.ru/3057365d
VYcnoBHast BEpOATHOCTD.
. bu6mmoreka [IOK
11 YMHOXEeHUEe BepoATHOCTEH. JlepeBo
y https://m.edsoo.ru/9a408d25
CIIy4ailHOTO 3KCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.
. bu6mmoreka [JOK
12 YMHOXeHue BepoATHOCTEH. JlepeBo
. https://m.edsoo.ru/ble76d3a
CIIy4ailHOTO 3KCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.
. bubmuoreka [JOK
13 YMHOKEHUE BEPOATHOCTEN. JlepeBo
. https://m.edsoo.ru/47tb6b11
CIIy4ailHOTO SKCIIEpUMEHTA
N bubmuoreka [JOK
14 dopMyia MOJIHON BEPOATHOCTU
https://m.edsoo.ru/1594 1bec
b K
15 dopMyia IOJIHON BEPOATHOCTU nomorexa LO

https://m.edsoo.ru/a9ec13c8




@opMyiia IOJIHON BEPOATHOCTH.

bubmuoreka [JOK

16 HesaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9
17 KoHnTponsHas padora bubmmorexa HOK
https://m.edsoo.ru/29dc6cb9
13 KombOunaTopHoe mnpaBuiio bubnuorexa [JOK
YMHOXEHUSA https://m.edsoo.ru/2270cf70
bubmmoreka [{OK
19 Mepecranopkn i daxTopHan https://m.edsoo.ru/d58ce6d1
20 Yucno coueranuit brbmmorexa [HOK
https://m.edsoo.ru/7904dfb0
71 Tpeyronbnauk ITackansa. @opmyna bubnuoreka [IOK
o6uHoma HrroToHa https://m.edsoo.ru/fa47998f
bunapHbIii cy4aiiHBIN ONBIT
WCIIBITAaHUE), YCIIEX U HEeyJaua.
22 ;esaBHCHML)Ie};IanITaHH;}I].H Cepus Bubnmorexa [IOK
. https://m.edsoo.ru/2e12368
HE3aBUCHUMBIX UCIIBITAHUN 110
[IEPBOrO ycrexa
3 Cepusi HE3aBUCUMBIX UCITBITAHUIA bubnuoreka [JOK
bepnymiu https://m.edsoo.ru/e9572a68
Cepust HE3aBUCUMBIX HUCIIBITAHUM.
24 [IpakTrueckas padoTa ¢ bubnnorexa [JOK
HCIIOJIb30BAHUEM JJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
25 CnyvaiiHas BenuuuHa bubmmorexa [TOK
https://m.edso0.ru/639be9aa
26 Pacrnipenenenne BeposiTHOCTEN. bubnuoreka [IOK
Juarpamma pacrpeneieHus https://m.edsoo.ru/6dc7{f39
27 CymMma 1 npousBeicHHE bubnuoreka [IOK




CIy4alHbIX BEJIMYHH

https://m.edsoo.ru/51b7ed5f

CymMma u npousBeicHHE

bubmuoreka [JOK

28 1
CIIy4ailHBIX BEJINYMH https://m.edsoo.ru/c2757cc3
ITprMmepsl pacnpeneacHuii, B TOM
PHMEPBI pactlp bubmmoreka [{OK
29 YHUCJIe TEOMETPUUECKOE U 1
https://m.eds00.ru/91e08061
OMHOMHAJILHOE
ITpnmMmepsl pacpeneaeHnii, B TOM
PHMEPBI pactlp bubmmoreka [IOK
30 YHUCJIE TEOMETPUIECKOE U 1
https://m.edsoo.ru/5afff05f
OMHOMHAJILHOE
a1 [ToBTOpEeHuEe, 0600IICHNE 1 1 bu6moreka [IOK
CUCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/0f4d3cd7
1 [ToBTOpEeHuE, 0600IICHNE 1 1 bu6mmoreka [IOK
CUCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/e0la3dc4
33 Hrorosas koHTpoJbHAs paboTa 1 Bubnmorexa [IOK
https://m.edsoo.ru/a985ae79
14 [ToBTOpEeHuEe, 0600IICHNE 1 | bubnuoreka [IOK
cUCcTeMAaTU3aIys 3SHaHUH https://m.edsoo.ru/1ddcaSe0
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kourpoabubie | IlpakTuueckue
n/n Bceero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpenue, o6odIICHNE,
CHCTEeMaTH3aI1s 3HAHU.
1 Corvaaiinbe o CDOSITHOC | bubmmoreka [{OK
JIydaiiHbIe OTBITBI K BEPOSITHOCTH
yaa 1 BEP https://m.edso0.ru/430d330a
ciryJaitHbeIX coObITHid. Cepun
HE3aBHCUMBIX HCIBITAHUI
[ToBTOpenue, o6obIICHNE,
CHCTeMaTH3aI1s 3HAaHUH.
N bubmuorexa [JOK
2 Ciy4yaliHbI€ OTIBITHI U BEPOSTHOCTH 1
. . https://m.edsoo.ru/a573a292
ciryJaitHeIX coObITHid. Cepun
HE3aBUCHUMBIX MCITBITAHUHA
[ToBTOpEeHue, 0600IICHNE,
CHUCTeMaTH3aIys 3HAHHH.
. bu6mmoreka [JOK
3 Ciy4yaliHbl€ OTIBITHI M1 BEPOSATHOCTH 1
. . https://m.edsoo.ru/07a5e861
ciryJaitHbeIX coObITH. Cepun
HE3aBUCUMBIX HCITBITAHHHA
[ToBTOpEHUE, 0000IICHNE,
CHUCTEeMaTHU3alysl 3HAHHH.
. bubmuorexka [JOK
4 CrnyuaiiHble OIIBITHI M BEPOSITHOCTU 1
. . https://m.edsoo.ru/32bc29bf
ciydaifHeix coobrTuil. Cepun
HE3aBHCUMBIX UCIIBITAHUI
[Ipumepsl npuMeHeHUS
bub6nmnoreka [JOK
5 MaTEeMaTUYECKOTO OKUIaHUS 1

(cTpaxoBaHue, JoTepes)

https://m.edsoo.ru/ea27084d




MaremaTHu4deckoe OXKHNJAHUC CYMMBI

bubmuoreka [JOK

6
CIIy4aiHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MareMaTrHiecKoe OKHUJIaHUE
7 r€OMETPUYECKOT0 U bubmmorexa [OK
P . https://m.edsoo.ru/20de2fc2
OMHOMMAJIBHOTO pacTIpe/IeIeHUI
MaremaTrHdecKoe OXKHUJIaHUE
bubmmoreka [IOK
8 F€OMETPUYECKOTo U
. https://m.edsoo.ru/17b0e769
OMHOMHUAJIBHOTO paclpeeIeHH
9 Jucnepcus u ctangapTHOE bubnuorexa [JOK
OTKJIOHCHUE https://m.edsoo.ru/bcc67{76
10 Jucnepcus u cTaHIapTHOE bubmuorexa [JOK
OTKJIOHCHUE https://m.edsoo.ru/bf78aad6
1 Jucniepcru TeOMETPUYECKOTO U bubmuorexa [JOK
OMHOMHAIBHOTO PaCIIPECIICHUS https://m.edsoo.ru/4b5a495¢
[IpakTuueckas padoTa ¢
bu6mmoreka [IOK
12 HCTOJIb30BAHUEM BJIEKTPOHHBIX
https://m.edsoo.ru/a53cd884
TaOJINILL
13 3aKk0oH OOJIBIIUX YHCEIL. bubnuoreka [JOK
Br100poYHBIi METO T MCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKk0oH OOJIBIIUX YHCEIL. bubnuoreka [JOK
Br100pouHBIi METO T UCCIIETIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTrueckas padoTa ¢
bubmuorexka [JOK
15 HCTOJIb30BAHUEM 3JIEKTPOHHBIX
https://m.edsoo.ru/6¢cldl1a6
TaOJINILL
b K
16 Htoroas koHTpoJbHas paboTa nomorexa LO
https://m.edsoo.ru/7e379{8f
7 IIpumepsl HEIPEPBIBHBIX bubnuoreka [IOK

CIIy4aiHbIX BeIUYuH. OyHKIMA

https://m.edsoo.ru/9f5b423d




IJIOTHOCTU Pacpe/ieNiCHuUs.
PaBHOMEpHOE pacnpeiesieHue U ero
CBOICTBA

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEIUYUH. OyHKIHS

bubmmorexa [{OK
18 IUIOTHOCTHU PACIpeICTCHUS.
https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacnipeneneHue u ero
CBOIiCTBa
3amauu, IPUBOISAIINE K
19 HOPMaJIBHOMY PACIIPEEIICHUIO. bubnuoreka [JOK
@yHKIMSA MTIOTHOCTHA U CBOMCTBA https://m.edsoo.ru/97¢19f59
HOPMaJIBHOTO pacIpeeIICHHsI
[IpakTnueckas padota c
20 HCITOJIH30BAHUEM DJICKTPOHHBIX bubmorera [IOK
p https://m.edsoo.ru/1f1f9ad9
TaOJINIL
[ToBTOpEeHUE, 0600IICHNE 1
. bu6mmoreka [IOK
21 cUCTeEMAaTU3alysI 3HaHUH.
https://m.edsoo.ru/72953f4c
OmnucarenbHas CTaTHCTHKA
[ToBTOpEeHUE, 0600IICHNE 1
. bu6mmoreka [JOK
22 CHUCTEMAaTHU3aIHsA 3HAHUH.
https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTaTUCTHKA
[ToBTOpEeHUE, 0000IICHNE 1
3 cucTtemMaTu3anus 3HaHui. OTbITHI C bubmuoreka [JOK
PaBHOBO3MOXXHBIMU https://m.edsoo.ru/3fcbact9
AIIEMEHTAPHBIMU COOBITUSIMH
[ToBTOpEHue, 06001IeHNE U
N bubmuoreka [JOK
24 cucremMaTu3anus 3HaHuH. OMBITHI ¢

PaBHOBO3MOKHBIMHU

https://m.edsoo.ru/538fd7cf




AJIEMEHTAPHBIMU COOBITUSIMH

25

[ToBTOpEHUe, 0600IICHNE U
CHUCTEMaTU3als 3HaHHM.
Brrunciienue BepoATHOCTER
COOBITHH ¢ IpUMEHEHHEM (OPMYI U
rpadU4ecKux METOI0B
(koopaMHAaTHas IpsMasi, 1epeBo,
auarpaMma Jumepa)

bubmmoreka [{OK
https://m.edsoo.ru/272910f5

26

[ToBTOpEenue, 0600IICHNE U
CHUCTEeMaTU3als 3HaHH.
Brrunciienue BepoaTHOCTEN
coObITHI ¢ TpUMeHeHueM GopMy U
rpaduyecKkux MEeToJ0B
(KkoopauHaTHas IpsiMasi, JepeBo,
auarpaMma Jumepa)

bu6moreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHuEe, 0600IICHNE 1
cUCTEMAaTU3aIys 3HaHUH.
Brrunciienue BepoATHOCTEH
coOBITHH ¢ TpUMeHEeHEeM (hopmMyT 1
rpaduyecKux METoJ0B
(koopauHaTHas IpsMasi, 1epeBo,
nuarpamma Jiepa)

bu6mmoreka [JOK
https://m.edsoo0.ru/59641277

28

[ToBTOpEeHUE, 0000IICHNE 1
CHCTeMaTH3alus 3HAHUH.
Beruncnenue BeposiTHOCTEH
COOBITUH ¢ MpUMEHEHHEM GOpMYI U
rpauuecKux METOI0B
(xoopauHaTHas npsiMasi, 1epeBo,
auarpamma Jitiepa)

bu6mmoreka [JOK
https://m.edsoo.ru/e71debed




[ToBTOpEHue, 0600MIeHNE U

29 CUCTEMaTH3aIlUs 3HAHUM. | bubmmoreka [JOK
CrnyyaiiHble BETUYMHBI U https://m.edsoo.ru/00b2efb3
pacupeneneHus
[ToBTOpEHUe, 00600MICHNE U

30 CHUCTEMaTU3als 3HAHU. | bubnuorexa [JOK
CnyyaiiHble BETUYHHBI U https://m.edsoo.ru/1cc2df8f
pacrpeneneHus
[ToBTOpEenue, 0600IICHNE U

31 CUCTEMaTU3als 3HAHUMN. 1 bubnuoreka [JOK
MaremaTtndeckoe OKHUTaHue https://m.edsoo.ru/aeal298c
CIIy4aiHOU BEJIMYHHBI
[ToBTOpEeHUE, 0600IICHNE 1

1 CHCTEMAaTH3alMsl 3HAHUIA. | bubmuorexa [JOK
Marematuyeckoe OXKUJaHNUE https://m.edsoo.ru/640a8ebf
CIIy4aiHOM BEJIMYHHBI

33 Hrorosas koHTpoOJIbHAs paboTa 1 Bubnmorexa [IOK

https://m.edsoo.ru/0fd6d597

34 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnunoreka [JOK
cucTeMaTu3alys 3HaHUi https://m.edso00.ru/5006273¢

OBUIEE KOJIMYECTBO YACOB I10 34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopus BeposiTHOCTEN U CTaTUCTUKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh MOHATHSAMH: cpenHee apudmMernyeckoe, MeUaHa,
6.2 HauOoJblllee, HaWMEHbIIEe 3HAYE€HHE, pa3Max MacCHBa UHCIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHBI JKCHEPUMEHT (OMBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWUTb  BEPOSITHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CIIy4alHBIMH COOBITUAMH, HaXOAWTb U CPaBHUBATb
BEPOATHOCTH COOBITUI B U3Y4YEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TEpeceUeHHE UM OOBEIUHCHUE
64 JAHHBIX COOBITUH, COOBITHE, NPOTHBOIOJIOXHOE JAHHOMY COOBITHIO;
' HOJb30BaThCAd  AuarpamMmamu  Oillepa  u QopMmynoill  clroxeHus
BEPOSATHOCTEH IIPU PELIEHUH 3a/1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITUS; HAXOIUTh BEPOSTHOCTU C MOMOIIBIO MpaBUJia YMHOXEHHS, C
HOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOXKEHUS IPU PELICHUH 3a/1a4
OnepupoBaTh MOHATUSAMU: UCIBITAHUE, HE3ABUCUMbBIE HCIIBITAHUS, CEpUs
67 UCTIBITAHUH, yCIeX U Hey/aya; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUHA 10 IEPBOTO yCIeXa, HaXOJWUTh BEPOSTHOCTH
coOBITUH B cepuu HcnbITanuil bepHyiu
6.8 OnepupoBaTb NOHATUAMHU: CllydailHass BEIMYMHA, paclpeieiieHue

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA

11 KJIACC




Kox

HpOBepﬂeMble NpeaAMETHBLIC PE3YJIbTAaThbl 0CBOCHUSA OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pa3oBaHus
pe3yJbTara
5 Teopus BeposTHOCTEN U CTATUCTUKA
51 CpaBHHMBATh BEPOSTHOCTH 3HAYCHHM CIIy4ailHOM BEJIMYMHBI  I10
' pacnpeesIEHUIO WK C MOMOLIBIO JUarpaMM
OnepupoBaTh MOHSATHEM MAaTEMaTHYECKOIO OKWUJAHUS, IPUBOJIUTH
- MpUMEpPbl  TOTO, Kak MPUMEHSETCS MaTeMaTU4YeCKOe OKUJaHHE
' CIydallHOM BEJIMYMHBL, HAXOJAUTh MAaTEMaTUYECKOE OXHJaHUE IO
JTAHHOMY pacIpeesIEHUIO
5.3 Nmets npencraBiieHre 0 3aKOHE OOJIBIITUX YHCET
54 HNmets npencraBieHre 0 HOpMaIbHOM PaclpeesIeHHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
Kon
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
[IpencraBnenne maHHBIX ¢ TOMONIbI0 Tabmui u  guarpamMm. CpenHee
6.1 apudMeTHyecKoe, MeauaHa, HauOOoJbIlIee W HAWMEHbIEEC 3HAYCHHS, pa3Max,
JTUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CnyyaiiHble SKCHEpUMEHTHI (OMBITBI) W CciaydaiiHble COOBITHS. DJIeMEHTapHbIE
coObITHsa (WcxoAbl). BeposTHOCTh citydaiiHOTO COOBITHSA. bBIWM30CTh 4YacTOTHI U
6.2 BEPOSATHOCTH cOObITHH. CiydalfHbIE OTBITHI C PABHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
coObITUsMH.  BeposiTHOCTM  COOBITMII B ONBITAX C  PAaBHOBO3MOKHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU
63 Onepauuu Haja COOBITUAMHU: TEepecedyeHre, OOBEIUHEHHE, IPOTHUBOIIOIOXKHbBIE
' coObITus. lnarpammel Ditniepa. @opmyrna ClI0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOSITHOCTEW. JlepeBo  ciiydalHOro
' skcniepuMenTta. Popmyra moiaHoi BeposiTHOCTU. HezaBucumblie coOObITHS
65 KomOunatopHoe mnpaBuwino ymHoxeHus. llepectaHoBku u dakrtopuan. Yucio
' coueranuii. TpeyronpHuk [Tackans. @opmyna Ounoma HeroToHa
bunapHblii cilydaiiHBId OMBIT (KCIBITAaHUE), ycleX W Heynada. HeszaBucumpble
6.6 ucnbiTaHud. Cepusi HE3aBUCUMBIX HMCHOBITaHMM 10 nepBoro ycnexa. Cepus
HE3aBUCHMBIX UCTIbITaHul bepHysin
67 Cnyugaitnas BenuuuHa. Pacnpenenenue BepostHocTed. JluarpaMma pacipeesieHusl.
' [Ipumeps! pactpeienieHuid, B TOM YHCIIE TeOMETPUIECKOe U OMHOMHUAIIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 Teopust BEpOATHOCTEHN U CTATHUCTHKA
5.1 UucnoBble XapaKTEpUCTUKH CIy4alHBIX BEJIMYMH: MAaTeMAaTUYECKOE OXKUJIaHuE,




JUCIIEPCHS] U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsbl NPUMEHEHUSI MAaTEMATHYECKOTO
O0XKUJAaHUs, B TOM YHKCIE B 3ajadax HU3 MOBCEIHEBHOW XW3HU. MaTeMarudeckoe
OXHJaHWe OWHAPHOU CilydallHOW BENMWYMHBL MarteMmMaTHuecKoe OXKHUIAHHE CyMMBI
CIIy4alHbIX BEJIWYMH. MaTeMaTH4YEeCKOE OXKUJIAHUE U JTHUCIEPCUS T€OMETPUUYECKOTO

1 OMHOMHMAJIBHOTO pacIpeeIeH

3aKkoH OOJIBIIMX YHCENT W €ro pojib B HayKe, npupoiae U oOmiectBe. BoibopouHbIit

5.2

METO/l UCCIIETOBAHUN

[IpuMepsl  HeENpepbIBHBIX  CIy4alHbIX BelIMYMH. [loHsATHE O IUIOTHOCTH
5.3 pacmpeneneHus. 3aaaqn, MPUBOIAIIME K HOpMaIbHOMY pacnpenenenuto. [lorstue o

HOPMaJIbHOM pacrpeiefieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHET'O OBIIIETO OBPA3OBAHMUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001mero 06pa3oBaHus

Brnagenne mMerogamu JI0Ka3aTelbCTB, AJTOPUTMAMK PEIICHHS 3a7ad; YMCHHE
(hopMyITHpOBaTh M OMEPUPOBATH MOHITHIMHE: ONIPENICIICHHEe, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOWMCTBO,  MPHU3HAK,  JIOKA3aTeJIbCTBO,  PaBHOCHIIbHBIE
(opMyNUpOBKU; TPUMEHATh UX; yMeHue (opMylIHpoBaTh O0OpaTHOE H
IIPOTUBOIIOJIOXKHOE YTBEP)KICHUE, IPUBOAUTH MPUMEPBI U KOHTPIPUMEDSI,
HUCITIOJIB30BaTh METO MaTeMaTUUECKOU WHAYKIOUHW, TPOBOJUTE JOKA3aTCIIbHBIC
pacCyKaACHUA MpHU PCHICHUN 3aaad, OUCHUBATH JIOTUYCCKYHO IIPaBUJIBHOCTH
pacCyXJIeHHUI; YMEHUE OTIEPUPOBATH MOHATUSIMU: MHOXECTBO, IMOJIMHOXECTBO,
onepanrun Hazq MHOKCECTBaAMH, YMECHUE HCITOJIB30BaAThH TCOPETUKO -
MHO>KECTBEHHBII amnmnapar i1 OnmrucCaHus pCalIbHBIX MPOLECCOB U SIBJICHUU U
MpU pEelIeHUH 3a/lady, B TOM YHWCJIE U3 JIPYIMX yueOHBIX MPEJIMETOB; YMEHHE
OTIEPUPOBATh TOHATUSAMH: Tpad, CBA3HBIA Tpad, aepeBo, IWKI, rpad Ha
TUTOCKOCTH; YMEHHE 3a[aBaTh W ONHCHIBATh Tpadbl pa3IMuHBIMU CIIOCOOAMU;
WCTIONH30BaTh Tpadbl MPH PEHICHUH 3a/1a4

YMeHue onepupoBaTh NOHATHIAMU: HaTYypaIbHOE YUCIIO, LI€JI0€ YHUCIIO, CTENEHb
C 1IeIbIM [OKa3aTeleM, KOPEHb HaTypaJlbHOM CTENEeHH, CTENeHb C
palMOHAIBHBIM II0OKa3aTeleM, CTENEeHb C JEHCTBUTEIbHBIM IOKa3aTeleM,
Jorapum 4ucia, CUHYC, KOCUHYC U TaHT'€HC IPOM3BOJIBHOIO YHUCIIA, OCTATOK
0 MOAYJIO, DPALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIO, MHOXKECTBA
HaTypaJlbHbIX, LENbIX, PpalMOHAJIBHBIX, JEHCTBUTENBHBIX YHCET; YMEHHUE
UCMOJb30BaTh NPU3HAKU JIEIMMOCTH, HAMMEHbIIUMH OOMMH JenuTens |
HauMeHblIee oOliee KpaTHOe, anropuT™M EBKiInia npu peumeHuu 3ajay;
3HAaKOMCTBO C Pa3JIMYHbIMU IMO3UIMOHHBIMU CHCTEMAaMU CUMCIICHUS; YMEHUE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH M IpeoOpa3oBaHUs BBIPAKEHUH €O
CTeleHsIMU M Jiorapupmamu, HpeoOpa3oBaHUs  JAPOOHO-PALMOHATBHBIX
BBIPQ)KEHUI; yMEHHE OIEepUpOBaTh MNOHATUAMM:  IOCIEJOBATEIbHOCTD,
apupmeTHyecKas MpOrpeccHs, TeOMeTpHuecKas Iporpeccus, OeCKOHEYHO
yObIBaroIast reoMeTpUYecKas IIPOrpeccust; YMEHHE 3a/1aBaTh
HOCTIeI0BATENbHOCTH, B TOM YHCIE C IOMOIIBI PEKYPPEHTHBIX (OpMYyI;
YMEHHME OIEpUPOBATh MOHSTUAMM: KOMIUIEKCHOE YHCJIO, COIpPSUKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOJYJIb W apryMeHT KOMIUJIEKCHOro uucia, Gopma
3allUCH  KOMIUIEKCHBIX uucell (reoMeTpuyeckas, TPUTOHOMETpUYecKas U
anreOpandeckas); yMeTb MPOU3BOAUTH apUMeTHUecKkue JeHcTBUS C
KOMIIJIEKCHBIMH YHCJIaMH; IPUBOJUTH IPUMEPBI UCIIOJIB30BAHMS KOMIUIEKCHBIX
4lCell; ONEpPUpOBaTh MOHATHAMM: MaTpuuma 2x2 u 3x3, omnpenenuTenb




MaTpHIlbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACTIUTCIIA

YMeHue onepupoBarh IOHATUSAMH: PalUUOHAIBHBIC, HWPPALUOHAIbHBIC,
MoKa3aTeNbHbIe, CTENEHHbIE, Jiorapu(Muueckue, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATHSAMU:
TOKJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YPABHEHUN U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUW, HEPABEHCTB U
CUCTEM; YMEHHUE pellaTb YPABHEHHs, HEPABEHCTBA U CHCTEMBI C ITOMOILBIO
pa3IMYHBIX IPUEMOB; pEIIaTh YPaBHEHHs, HEPABEHCTBA U CHUCTEMBI C
napamMeTpoM; NIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHUs
MaTeMaTHYeCKHUX 33/ay M 3a/ad W3 pa3IudHbIX o0JacTedl HayKu U peajbHOU
KU3HU

YMeHnue omnepupoBaTth  MOHATHAMH:  (QYHKOUS, YETHOCTH  (DYHKIIMH,
MEePUOJUYHOCTh  (DYHKIMM, OTPAHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
¢GbyHKIIMM, B3KCcTpeMyM (yHKIUHM, HauOosblliee M HaUMMEHbIIee 3HAYCHUS
GyHKIIMM Ha NPOMEXKYTKE, HENpepblBHas (QYHKILHS, aCUMIITOTHI Tpaduka
GbyHKIMM, TepBas M BTOpas NPOU3BOAHAS (YHKIMHM, TE€OMETPHUUECKUU U
(bu3nueckuit CMBICI MPOU3BOJIHOM, MepBOOOpa3Hasi, ONpeneaEHHbIN HHTETpal;
YMEHHME HaxOIUTh AaCHUMNTOTHl Trpaduka GYHKIUH, YMEHHE BBIUUCISTH
MIPOU3BOJIHbIE CYMMBbI, IPOM3BEJIEHUS, YaCTHOTO M KOMIIO3ULUHU (QYHKIHH,
HaXOJUTh YpaBHEHHME KacaTelbHON K rpaguky (QyHKIMH; yMEHHE HaXOAUTh
IIPOU3BO/IHBIE JIEMEHTAPHBIX (YHKIUI; YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO
JUIsL UcclieIoBaHus (DYHKIMM, HAXOAUTh HauOOJIbIINE U HAMMEHBIIINE 3HAaYEHUS
(GyHKUMH; CTPOUTH TIpaUKM MHOTOYIEHOB C HCIOJIB30BAaHUEM ammapara
MaTeMaTH4YEeCKOr0 aHaJINW3a; IPUMEHATh IPOU3BOMHYIO JUIA HAXOXACHHUSA
HAaWIydllero peleHus B MNPUKIAJHBIX, B TOM 4YHCI€ COLHUAIbHO-
HSKOHOMHUYECKUX U (PU3UYECKUX 3a/1a4ax; HaXOAUTh IO U 00BbEMBI QUTyp
C IOMOILIBIO  MHTErpaja; INPUBOAUTH  IPUMEPBl  MAaTEMaTU4ECKOIO
MOJICJIMPOBaHMS ¢ IOMOIIBIO AU (hepeHInaTIbHBIX YPaBHEHHUH

YMeHue ornepupoBaTh NOHATHSAMHU: rpaduk GYHKIUHA, OOpaTHas QYHKIUA,
KOMIO3UIMST  (QYHKIMWA, JIMHEHHAass QYHKOUS, KBaJpaTU4Has QYHKIUS,
panMoHanbHass ~ (QYHKIMS, CTENeHHas  (QYHKIUS, TPUTOHOMETPUYECKUE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIWHU, TIOKa3aTelbHas |
jorapupmuueckas GyHKIMH, YMEHUE CTPOUTh I'PaQUKH U3YUYECHHBIX (PYHKIIHIHA,
BBINOJIHATH MPeoOpazoBaHus rpaduKoB (yHKIIMIA, UCIIONB30BaTh rpaduKu s
U3y4CHHS TMPOIECCOB M 3aBHUCHUMOCTEH, NpH PEUICHHHM 3a7ad W3 JAPYTHUX
yueOHBIX TMPEAMETOBHM 3a/ad M3 peajbHOW KHU3HH; BBIpaXarb (opMmylaMu
3aBUCUMOCTH MEXIYy BeJIMYMHAMHU; HCIIOIb30BaTh CBOWMCTBA U TpaduKu
GyHKIMI Uid peuieHus ypaBHEHUW, HEPaBEHCTB W 3a/ad C IMapaMeTpaMu;
n300pakaTh Ha KOOPAWHATHOW TIJIOCKOCTH MHOXECTBAa pEUICHUH YpaBHEHHUH,
HEPABEHCTB U UX CUCTEM

YmMmenue peuiaTh TCKCTOBBIC 3ala4U PA3HBIX THUIIOB (B TOM YHCJIC Ha MPOLCHTEI,
JO0JIM M 4YaCTHU, Ha IBHIKXCHHC, pa60Ty, CTOUMOCTb TOBApOB W YCIYI, HAJIOT'H,
3aga4u U3 o0acTu YIIpaBJICHHUA JIMYHBIMU U CEMEHHBIMU (pI/IHaHCElMI/I);




COCTaBJISATh BBIPAXXEHUSI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO
3aJauu, UCCIENI0BaTh MOJYYEHHOE PEIICHHE U OLIEHUBATh MPaBONOI00HOCTh
pe3y/ibTaTOB; YMEHHE MOJEIUPOBATh pPEAJIbHBIC CUTyallUM Ha S3bIKE
MaTeMaTHKU; COCTABJIATh BbIPAXKEHUs, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI
II0 YCJIOBHUIO 33Ja4d, UCCIEAOBAaTh INOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATH MOJTYIEHHBIH PE3Yy/IbTaT

YMeHue onepupoBaTh MOHATUSMU: cpeiHee apu(pMeTHYEecKoe, MeIuaHa,
HauOoJsblllee M HaUMEHbIIEEe 3HAYEHHUS, pa3Max, AMCIEPCHs, CTaHAAPTHOE
OTKJIOHEHUE YHUCIOBOTO Ha0Opa; yMEHUE U3BJIEKAaTh, HHTEPIPETUPOBATDH
nH(popMalMio, TPEJICTABICHHYI0 B TaOMuUax, Ha Juarpammax, rpagukax,
OTpaXarollyl0 CBOMCTBA pEAJbHBIX IPOLIECCOB M SIBICHUMN; MPEICTaBIATh
nH(}OpPMaLIKIO ¢ TIOMOIIBIO TaOIUI U JUarpamMmM; UCCIEeI0BaTh CTaTUCTUYECKHE
JTAaHHbIE, B TOM 4YHCJIE€ C IPUMEHEHUEM IrpapUuecKuX METOJOB U AJIEKTPOHHBIX
CPEACTB; Tpa(UUECKH HCCIIENOBATh COBMECTHBbIE HAOMIOJIEHHS C IOMOUIbIO
JarpaMM pacCenBaHUs U JINHEWHOW perpeccuun

YMeHue onepupoBaTh MOHATUSMU: CIy4alHBIM ONBIT U CllydyaiiHOE COOBITHE,
BEPOSITHOCTh CIY4aHOTO COOBITUSI; YMEHHUE BBIUUCIATH BEPOATHOCTb C
HCIOJIb30BaHUEM TI'papUUECKUX METOJIOB; MPUMEHSTH (OPMYJbl CIOKEHUS U
YMHOKEHHUSI BEpOSTHOCTEH, (opMyly TOJHON BEpPOSITHOCTH, (opMyny
bepnynnu, xomOmHaTOpHBIE (AKTBI W (POPMYIIBI; OIEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHI; yMEHUE ONEPUPOBATH MOHATHAMM: CIydaiiHas BEIMUYHMHA,
pacmpenelieHue BEpOSITHOCTEH, MAaTeMAaTH4YeCKOE OXHUAAHME, IUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHHE CIy4allHOM BeNMYMHBI, QYHKIMM pacHpeneseHus U
IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTENIbHOIO U HOPMAJIBHOTO PACIpPENEICHUN;
YMEHHE HCIOJIB30BaTh CBOMCTBA W3YYEHHBIX PACHPEIECICHUN NJIs PEIICHUSA
3aJay; 3HAKOMCTBO C IIOHATUSAMM: 3aKOH OOJBIIUX YHUCEN, METObl
BbIOOPOUHBIX MCCIEIOBAaHUH; yMEHHE IPUBOAUTH IPUMEPBl IPOSBICHUSA
3aKOHa OOJBLIMX YMCEN B HPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHUE
OIIEpUPOBATH MOHATUAMU: COYETaHUE, IEPECTAHOBKA, YUCIIO COUETAHUM, YHUCIIO
HepecTaHoBOK; OMHOM HbIOTOHA; yMeHHe NPUMEHITh KOMOMHATOPHbIE (haKThI
U pacCyXJEHHs I PEUICHMs 3aJad; OLICHWBAaThb BEPOSTHOCTU pEAJIbHBIX
COOBITUH; COCTaBJIATH BEPOATHOCTHYIO MOJAEIb U  HHTEPIPETHPOBATH
IIOJIy4YEHHBIN PE3YIbTAT

YMeHue onepupoBaTh NOHATHAMM: TOUKA, NMpsAMasi, MIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA YIJIa, IUIOCKUH Yo, ABYTPaHHBIM yroJi, TpEXrpaHHbINH
yroJ, CKPELIMBAOIIUECS MpsAMBIE, MAPAJIEIBHOCTh W IEPHEHIUKYISIPHOCTD
OpSMBIX W IUIOCKOCTEH, Yroa MeXAy NpsSMBIMH, Yrojl MEeXIy NOpsSMOd U
IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH J0 IJIOCKOCTH,
paccTosiHUE MEXIY IpPSAMBIMHM, DPACCTOSIHUE MEXKAY IUIOCKOCTSAMHU; YMEHHE
UCMOJb30BaTh MPH pPEUIeHUH 3a7a4 U3ydeHHble (AaKThl U TEOopeMbl
IUIAaHUMETPUH; YMEHHE OLEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa;
CTPOUTh MAaTEMaTHUECKUE MOJEIN C MOMOIIBI0O T€OMETPUUYECKUX MOHATHN H
BEJIMYUH, pelIaTh CBSA3aHHbIE C HUMH MIPAKTHUECKUE 3a/1aun
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YMeHue OomnepupoBaTh IMOHATUSAMH: IUIOMIAAb (GUIYpEl, OOBEM (QHUTYPHI,
MHOTOT'PaHHUK, MPAaBUIBHBI MHOTOTPAaHHUK, CEUY€HHE MHOTOIpaHHHKaA, KYO,
napajjieNienunes, npu3Ma, Nupamuzaa, (Gurypa ¥ TOBEPXHOCTh BpAICHHS,
WINHIP, KOHYC, map, cdepa, Iuomans cgepsl, IUIOMAAb TOBEPXHOCTH
NUpPaMUIbl, TPU3MBI, KOHYyCa, IIMIMHAPA, O0BEM KyOa, HPSIMOYTOJIBHOTO
napaieNnenunena, THpaMuIbl, IPU3MBI, IIIIIMHAPA, KOHYyca, Iapa, pa3BépTKa
NIOBEPXHOCTH, CEYECHHS KOHyca U IWJIUHJApA, NapajUielbHble OCH WIH
OCHOBAaHMIO, CEUCHME IIapa, IUIOCKOCTh, Kacaromasics cdepbl, LUINHIPA,
KOHyCa, yMEHHE CTPOUTh CEUCHHE MHOTOTPaHHHKA,  H300pakaTh
MHOTOTPaHHUKH, (GUTYPHI U TOBEPXHOCTH BpAIEHHS, UX CEYCHHUS, B TOM YUCIIC
C TIOMOIIBIO DJEKTPOHHBIX CpPEACTB; YyMEHHE TIPUMEHSTHh CBOWCTBA
reOMETpUYECKUX (UTyp, CcaMOCTOSTENbHO (OPMYIMPOBATH OTPE/ICICHUS
n3ydaeMbIX (QHUTyp, BBIBHTAaTh THUIOTE3bl O CBOMCTBaX W MpPH3HAKAaX
TeOMETPUYECKUX (UTYp, OOOCHOBHIBATHHIIM OIPOBEPTaTh HX; YMEHHUE
MPOBOJIUTH KJIACCHPHUKANNIO (DUTYp TIO pa3iMyHBIM TPU3HAKAM, BBITIOIHSTH
HE0O0XOAMMBIE JOTOHUTEIBHBIE TOCTPOCHHSI

11

YMeHne onepupoBaTh MOHATUSMU: TBH)KCHUE B TIPOCTPAHCTBE, MapalIeIbHbINA
MEPEeHOC, CHUMMETpPHS Ha TUIOCKOCTH ¥ B TPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue M0100Usl, TOI00HBIE (PUTYPBI; YMEHHE paclOo3HaBaTh paBHBIE
U 1ojo0HBIe (UTYPBI, B TOM YHCIIE€ B TPUPOJAE, MCKYCCTBE, APXHUTEKTYpE;
WCIIONh30BaTh TEOMETPHUECKUE OTHOIICHHS IMPH PEIICHHH 3a7ad; HaXOIHWTh
F€OMETPUYCCKHE BEIMYMHBI (JJIMHA, yroJ, IUIOmaas, 0O0BEM) TIPH pElIeHUU
3aJad W3 JAPYTHX YYeOHBIX MPEIMETOB M W3 pPEaTbHON JKM3HW; YMEHHUE
BBIYMCIIATE TEOMETPUYECKAE BEIUYMHBI (UIMHA, YTOJ, IUIOMIAaab, OOBEM,
TUTOIIAb TIOBEPXHOCTH), MCIIOJIB3YS M3y4eHHBIC (OPMYIBI U METONBI, B TOM
Ypcie: IUIOIIAJh MOBEPXHOCTH MHUPAMHUIbI, TPU3MBI, KOHYCa, IIHIHHIPA,
wiomanab cdepel; 00bEM KyOa, MNPSAMOYroJbHOTO  IapajuleienuIie]a,
UPaMUJIbI, TPU3MBIL, IIMIIMHIPA, KOHYCa, I1apa; yMEHUE HaXOIUTh OTHOIICHUE
00BbEMOB MOJOOHBIX PUTYD
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VYmenune OIICPHUPOBATL TMMOHATHAMU: IIPAMOYIroJjibHasdA CHCTEMaA KOOPAWHAT,
BCKTOP, KOOpAUHATBI TOYKH, KOOPAUWHATBI BCKTOP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HAa YKCJIO, PA3JIOKCHHUEC BCKTOpPA I1IO 633H0y, CKaJSIpHOC
IMPOU3BCACHUC, BCKTOPHOC IPOU3BCACHUC, YI'OJl MCKAY BCKTOPAMH; YMCHUC
HCIIOJIBb30BAaTb BeKTopHHﬁ u KOOpI[I/IHaTHHﬁ MCTO JJIA PCUICHUA
TCOMECTPHUUCCKUX 3adav U 3aa9 APYTUX y‘le6HBIX npecaIMETOB

13

YMeHue BbIOMpaTh MOAXOSIIMN METOA JUIs pelleHUs 3ajayd; MOHUMaHHe
3HaYMMOCTH MaTeMaTUKU B H3YYEHUM TPUPOAHBIX U  OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHWW; YMEHHUE paClO3HaBaThb IIPOSIBIEHUE 3aKOHOB
MaT€MaTUKd B HUCKYCCTBE, YMEHHE IPUBOJIUTH IIPUMEPbI MATEMaTUYECKUX
OTKPBITUHA POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAyKU




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

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 | Harypanbnsle u nenslie uucna. [IpusHaku AeIMMOCTH LENbIX YUCEN
12 Pammonaneupie  uyncina.  OOBIKHOBEHHBIE W JCCSATHYHBIC JPOOH, TPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudMeTndecKuMu
' KOPHSIMHU HaTypaJbHOW CTENECHU
14 Crenenp c nenbiM nokaszareneM. CTeNneHb C palMoOHaJIbHBIM MokaszareneM. CBoiicTBa
' CTeTNeHH
L5 CuHyCc, KOCHMHYC M TAaHIE€HC 4YHUCIOBOTO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 | Jlorapudm uucna. [lecssTuunble U HaTypajbHbIE JJOrapu(pMbl
JleiicTButenpHble ynciaa. ApudMeTndeckie onepanuu ¢ JeHCTBUTEIBHBIMU YHCIAMHU.
1.7 | TlpubnuxEéHHbIE BHIYMCICHUS, IPaBUJIa OKPYTJIEHUS, MPUKUAKA U OLICHKAa Pe3y/bTara
BBIYMCIIEHUI
1.8 | IIpeobpazoBaHue BhIpaKEHUN
1.9 | KowmmiekcHble uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 | HWppammoHaiabHble YpaBHEHUS
2.3 | TpuroHoMeTpHYEeCKUE YpaBHECHUS
2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPaBHEHUS
2.5 | Uensie u apoOHO-paliuOHaIbHBIE HEPABEHCTBA
2.6 | HppamumoHanbHble HEpaBEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUIECKUE HEPABEHCTBA
2.8 | TpuroHomerpuieckue HepaBEeHCTBA
2.9 | CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 | VYpaBHEHUs, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 | Marpuua cuctemsl JMHEWHBIX ypaBHEHUHN. ONpeaenuTeNb MaTpULIbl
3 OyHKIMH U TpapUKH
31 OyHkmsA, crnocodbl 3amaHus QyHKOMM. [paduk QyHkuoumu. B3aumao oOparHble
' ¢byukun. YErHpie u HeuéTHBIE pyHKIMU. [lepuoanueckue GyHKIIH
39 OOGnacte ompeneneHuss M MHOXKECTBO 3HaueHMH QyHkumu. Hymum ¢yHkumn.

HpOMe)KYTKI/I 3HaKOIIOCTOAHCTBA. HpOMC)I(YTKI/I MOHOTOHHOCTHU (I)yHKI_[I/II/I




MaxkcuMmymbl 1 MUHUMYMBI (pyHKIMH. Hanbospiee 1 HanMeHblee 3HaYeHHE QyHKIUN
Ha [IPOMEXKYTKE

Crenennas GpyHKIMS C HaTypaJbHBIM M IENBIM MoKa3aTeneM. EE cBoiicTBan rpaduk.

3.3 N .
CBoiicTBa u rpaduk KOpHS n-0il CTENeHN
3.4 | TpuroHomerpuieckne GyHKIIUHN, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl rpadgukoB GpyHKImA. CBOMCTBA (PYHKIIHIA, HETIPEPHIBHBIX
' Ha OTPE3Ke
3.7 | TlocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS NTOCJIE0BATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia Ci0XKHbIX MPOLEHTOB
4 Hauana matemaTuyeckoro aHanmsa
4.1 | IlpousBoanast pyHkuuu. IlponszBoaHbie 3eMeHTapHbIX QYHKIUI
[IpumeHenre NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 KCcTpeMyMbl. HaxoskeHrne HaumOoJIBIIET0 W HAMMEHBINEro 3HaueHus (YHKIUWA Ha
OTpe3Ke
4.3 | IlepBooOpa3Hnas. Murerpan
5 MHoxecTBa U JIOTHKa
5.1 MHO3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaropuka
7 I'eomerpust
7.1 @uUrypsl Ha MIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B MPOCTPAHCTBE
7.3 | MHororpaHHUKH
7.4 | Tena u MOBEPXHOCTU BpAILICHUS
7.5 | KoopauHatbl U BEKTOPBI




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YHEHUKA

- Maremaruka : anre6pa v Hayana Maremaruyeckoro aHanu3za. 10-11 knaccsl : yueOHUK
U1 0011e00pa30BaTENbHBIX OpraHu3aluil : 0a30BbIi U yriuyoaeHHblil ypoBHu/ LI A.
Anumos, FO.M. Konskun, M.B. TkauéBa u npyrue. M. : IIpocsemienne, 2023 roa

- Maremaruka: anre6pa 1 Hayaiaa MaTeMaTHYECKOro aHalu3a, reomeTpus. ['eomerpusi.
10-11 xnaccel : yueOHUK 11 00111e00pa3oBaTeIbHBIX OpraHu3aIuil : 6a30BbIN U
yrayonennsiit ypoHu / [JI.C. AtanacsiH, B.®. Byry3os, C.b. KagoMmiieB u apyrue]
«3narensctBo «lIpocBemenue» 2023

- Maremaruka. BeposatHocts u ctatuctuka. 10 kiacc. ba3oBbiit u yriny0n€HHBIN ypOBHHU.
VYyeOnoe nocobue. ABrop: bynumosuu E. A., Bynsiues B. A.

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

- Anre6Gpa u Hayaa MmaTeMaTtuyeckoro ananusa, 10-11 kmaccel. MeTonuueckoe mocodue
K MPEIMETHON JTMHUU YIYCOHUKOB MO anredpe v Havasia aHayim3a mnoj penaxiueit [LA.
Amumos, I0.M. Konsakun, M.B. TkauéBa u gpyrue.

- YueOHoe rocobue a1t yuuTesen, npenoaaronux reometputo B 10—11 kmaccax o
yueOHuky aBTopoB JI. C. AtanacsiHa, B. ®@. byry3osa, C. b. Kagomuera, JI. C.
Kucénesoi, O. I'. Ilo3Hska.

- MeTonnueckue mocodue K MpeMeTHON JTUHUU YICOHUKOB IO BEPOSATHOCTH H
cratuctuke W. P. Beicouikoro, . B. Smenko nox pen. M. B. Amenko. — 2-e usm., crep.
— Mockaa : [Ipocseienue, 2023.

HNUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET
https://educont.ru/

https://www.time4math.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/

https://math-ege.sdamgia.ru/
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