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MOACHUTEJIbHAS 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anredpa U Hadaisa MaTeMaTHIECKOTO
aHaiau3a» 0a3oBOro ypoBHs miisg oOydaromuxcs 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEAHETO
obmiero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUIA,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OECTIEUMBAET OBIAJACHHE KIFOUEBBIMU
KOMITETCHIIUSIMH, COCTABIISIOIIMMH OCHOBY ISl CAMOPA3BUTHS W HETPEPHIBHOTO
oOpa3oBaHuUs, 1IETOCTHOCTh OOMIEKYJIBTYPHOTO, TUYHOCTHOTO M TMO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH 00yYaOIITUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa n Hauaga MaTeMaTHUYECKOTO aHalW3a» SBIAETCS OJHUM U3
Hauboyiee 3HAUMMBIX B MPOrpaMMe CTapIilied IIKOJbI, IMOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OO0€CNEeYMBaeT HHCTPYMEHTAJIbHYIO 0a3zy [ M3yuyeHUs BcCeX
€CTECTBEHHO-HAYUYHBIX KYyPCOB, a C APYrod CTOPOHBI, (POPMUPYET JOTHUYECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsl HAa YPOBHE, HEOOXOAUMOM [UJIsi OCBOCHHUS
KypcoB HH(}OpPMAaTUKH, OOIECTBO3HAHMs, MCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOI'0 Kypca yd4alllUecs OBJIAJCBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOMN
HayKH, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHS B MaTEMaTHUECKON opMme.

Kypc anreOpsl 1 Hayana MaTeMaTHYECKOr0 aHAIN3a 3aKJIaJbIBAET OCHOBY IS
YCHELIHOTO OBJIAJICHUS] 3aKOHAaMU (PU3UKH, XUMHH, OWOJIOTMH, TOHUMAaHUS
OCHOBHBIX TEHJCHIMM HKOHOMHUKM U OOIIECTBEHHOM MW3HHU, I03BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJB30BaTh UX B IOBCEIHEBHOM KM3HHU. B TOXe Bpems oBnaaeHue
aOCTpakTHBIMU M JIOTHUYECKH CTPOTMMHU MaTeMAaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBAE€T YMEHHE HAXOJAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETHU3AIUIO, a0CTparupoBaHue 1
aHaJoTnio, POPMHUPYET KpeaTUBHOE M KPUTHUECKOE MBINUICHHE. B xone n3ydenus
anreOppl M Hayajl MaTeMaTHYECKOro aHajliu3a B CTaplIedl IIKOJIe Yydalluecs
[IOJIy4alOT HOBBIA ONBIT PELICHUS MPUKIAIHBIX 3a1a4, CaMOCTOATEIIBHOIO
IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJENEN pPEAIbHBIX CUTyalUd W HHTEPIPETALUHU
IIOJIyYECHHBIX  PELICHHWM, 3HAKOMATCA C  NpPUMEPAMU  MATEMATHUYECKUX
3aKOHOMEPHOCTEN B IIPUPOAE, HAyKe U B MCKYCCTBE, C BBIAAIOLIMMHUCS
MAaTeMaTUYCCKUMU OTKPBITUSAMU U UX aBTOPAMHU.

Kypc obOnagaer 3HaYMTENbHBIM BOCHUTATENIbHBIM IOTEHLUAIOM, KOTOPBIH
peanu3yeTcsl Kak depe3 y4eOHbIM mMaTepual, CroCOOCTBYIOIUN (OPMHUPOBAHUIO
HAyYHOTO MHPOBO33pPEHMs, TaK U 4epe3 crneuuduky ydeOHOM [esTenbHOCTH,



TpeOyrorien CaMOCTOSITEIILHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPALUY BHUMaHUs U OTBETCTBEHHOCTH 3a IIOJIyYEHHBIN PE3yIbTaT.

B ocHoBe Meromuku oOyueHus airedpe M HayajaM MaTeMaTHU4ecKOro
aHaJIM3a JISKUT JAeSATEIbHOCTHBIN MPUHLIMI 00yYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTEMaTHUYECKOTI0 aHAJIN3a» BKIIIOUAET
CIIEAYIOIINE COAEPIKATEIBHO-METOAUYECKUE JMHUU: «Yucina U BBIYUCICHUNY,
«Dynkuuu  u  rpadpuku», «YpaBHEHHMS M HepaBeHCTBa», «Hauanma
MaTeMaTH4eCKOro aHainmsa», «MHOXkecTBa UM JIOTHMKa». Bce OCHOBHBIE
COACPKATEIbHO-METOAUYECKUE JIMHUU H3Yy4arOTCAd Ha MPOTSHKEHUM JBYX JIET
oOyueHusl B CTaplIeil IIKOJIe, eCTECTBEHHO IOMOJHSSA APYr Apyra M MOCTENEHHO
HACBIIIASICh HOBBIMM TeMaMM H  paszaenamu. JlaHHBIA Kypec  SBIISIETCA
WHTErPAaTUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe COAepKaHWE HECKOIbKUX
MaTeMaTHYeCKUX JAUCHUUIUIMH: anre0pa, TPUrOHOMETPHsI, MaTeMaTUUECKHI aHaJu3,
Teopusi MHOKeCcTB M Ap. [lo Mepe Toro kak ydaimiuecs OBjlaieBalOT BCE Oolee
HIMPOKUM MAaTEMAaTHUYECKHUM allapaToM, Y HUX MOCIEN0BaTENbHO (GOPMHUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYI0 MOJEIb PEATbHON
CUTyallud, NpPUMEHATb 3HAHUS, IMOJlyYeHHble B Kypce «Anredbpa M Hauajia
MaTEeMaTHUYECKOTO aHaIN3a», Ul PELIeHHUs] CaMOCTOSITEIbHO CPOPMYIUPOBAHHOM
MaTeMaTU4YECKOM 3a1aut, a 3aTEM UHTEPIPETUPOBATH NIOJYUEHHBIN PE3yJIbTaT.

ConepxxaTenbHO-METOANYECKAA JTUHUA «YUucna W BBIYMCIEHUS» 3aBEPIIACT
(dbopMupOBaHrE HABBIKOB HCIOIb30BaHUS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOH Ikoje. B crapmieil mkosne ocoboe BHUMaHUE YJensieTcs
(GOpMHPOBAHUIO TMPOYHBIX BBHIYMCIHUTENBHBIX HABBIKOB, BKIIIOYAIOMIMX B CeOs
UCIIOJIb30BAaHUE PA3IMYHBIX (POpPM 3amucu JEHCTBUTEIBHOTO 4YHUCIA, YMEHHE
pAllOHAJIBHO BBINOJHATh JEHUCTBUSA C HUMH, J€JaThb IPUKHUIKY, OLICHUBATh
pe3ynpTaT. OOydarommuecs MOIY4YarOT HABbIKM TNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHEHUS JEUCTBUUA C YMCIIaMH, 3alMCaHHBIMU B CTaHIapTHOM dopme,
WCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHH.

JIuana «YpaBHEHUS M HEPABEHCTBA) PEANN3YETCS HA IMPOTSIKEHUHU BCETO
oOyueHusi B cCTaplield IIKOJE, IOCKOJbKY B KaXJOM paslelne HIporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIUX 3ahad. OOyuaromuecs OBIaJIE€BaIOT
pa3JIMYHBIMUA METOJAMHU pPELICHUSA LENbIX, pPAalUOHAIBHBIX, HUPPalUOHAIbHBIX,
MOKAa3aTEeNbHbIX, JOrapuMHUUEeCKUXx ¥  TPUTOHOMETPUYECKHX  ypaBHEHUH,
HEPaBEHCTB U UX cucreM. [lomydeHHble YMEHUSA UCIIOIB3YIOTCS IIPU UCCIIEIOBAHUU
GyHKUMNA C TOMOIIBIO MPOU3BOJHOM, PEHICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHUud (QyHkouu. JlanHas
colepKaTelbHas JIMHUS BKIIOYaeT B ce0s Takxke (OpPMUPOBAHHE YMEHHI
BBIMOJIHATh pacu€Tbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs IENbIX, PalMOHAJIBHBIX,
VPPALMOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKCHUM,



COJEpKaIllMX CTENEeHUu U Jiorapudmbl. bnaronaps u3zydeHuio aiaredpandeckoro
MaTepualia  IPOUCXOIUT  JajibHEWIee  pa3BUTHE  ANTOPUTMUYECKOTO |
a0CTPAaKTHOIO MBIIUJIEHUSI YyYalluxcs, (QOPMUPYIOTCS HABBIKM J€IyKTUBHBIX
paccykJIeHud, paboTbl C  CUMBOJBHBIMH  (hopmMamu,  INpEeACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJIE PAaBEHCTB W HEPaBEHCTB. Anredpa
npeanaraetr d(PQeKTUBHbIE HWHCTPYMEHTHl IS pEHICHUS MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3ajay, HarjsiJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenbHo-MeTOoauYecKass JHUHUA «DYHKIMH U TpaQUKU» TECHO
NePeruIeTaeTcs ¢ IPYTuMU JTUHUSIMU Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aET
MOCJIEIOBATENBHOCTD U3Yy4YEHUS Marepuana. Nzyuenue CTEIEHHOM!,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMI, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKITUI IS pEIICHUS 3aJa4 U3 APYTUX YUEOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBSI3aHO KAaK C MAaTEeMaTHYECKUM aHAIH30M,
TaKk U C pElICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OPMyJaMU 3aBUCHUMOCTU MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIIENOBaTh IOJy4YeHHble (DYHKLUUH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHUE YMEHHM
U HAaBBIKOB, IMO3BOJSIOIIMX BbIPAXAaTh 3aBUCUMOCTH MEXKIy BEIWYMHAMU B
paznuuHor ¢opme: aHaATUTHYECKOU, rpaduueckoi u cioBecHou. Ero usydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000I1IEHNIO 1 KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenbHast nuHus «Hauana mareMaTnyeckoro aHalivsza» MO3BOJISIET
CYILLIECTBEHHO PAaCUIMPHUTh KPyT KaK MaTeMaTHUYECKHX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OOYYaroIUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXXHOCTh MCCIIEOBATh U
CTpOUTh Tpadukd (QYHKIUH, ONpeneNnsTh HX HauOONbIINE WU HAUMEHbBIIHE
3HAYEHUA, BBIYUCIATH IUIOMAAU (GUryp U oObEMBI TN, HaXOAUTb CKOPOCTH H
YCKOpeHHsI TmpoueccoB. JlaHHas coaepkarenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJEIEH peanbHbIX CHTyaluH,
HAXOXKJEHUSI HAWIYUIIero pelieHUs B NPUKIAJHBIX, B TOM YHUCJE COLHUAIBHO-
HKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaTeMaTHYECKOro aHajin3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (POPMaIbHO-IOTMYECKOIO0 U KPEaTUBHOIO
MBILUICHUS, (OPMHUPOBAHUIO YMEHMH pacro3HaBaThb MPOSBICHHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U uckycctBe. OOywaromuecs y3HAIOT O
BBIIAIONINXCS. PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTeMaTHUKU Kak
HAyKH, U UX aBTOpax.

CopeprkarenbHO-MeTOANYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUUM  MHOXKECTB.  TEOpEeTUKO-MHOKECTBEHHBIC
MPEICTABIICHUS MTPOHU3BIBAIOT BECh KypC LIKOJIBHOW MAaTEMAaTUKH U MpPEIararoT



Haubosiee yHUBEPCaIbHBIN SA3bIK, OOBEAMHSAIOMINUN BCE Pa3Aesibl MaTEeMaTHKU U €€
MIPUJIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE AUCUUILIMHBI B €IHHOE
nenoe. [loaroMy BaXkHO JaThb BO3MOKHOCTH IIKOJBHUKY MOHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIM SI3bIK COBPEMEHHON MaTeMaTUKW U HCIOJIb30BaTh €ro Ui
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hadajma MaTeMaTHYECKOrO aHajau3a» MPHUCYTCTBYIOT
TAKK€ OCHOBbI MATEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOPbIE IPU3BAHbI
c(OpMHPOBATh HABBIKK OCTPOEHUS MOJEIIEN peajbHbIX CUTyallui, UCCIIEI0BAaHUS
ATUX MOJIEeNIeH C TMOMOINBIO ammapara ajreOpbl U MaTeMaTUYECKOTO aHaIu3a |
MHTEPIIPETALNH TTOJTYYEHHBIX pE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXKIbII
U3 pa3/ieNioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepHUall Kypca IIMPOKO UCIIONIb3YeTCs
JUISL pelIeHusl MPUKIaAHbIX 3a1a4d. [Ipy peleHnn peanbHbIX TPAKTUYECKUX 3a]ad
ydauiiecs: pa3BUBalOT HaOMIOAAaTEIbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThbCsi, HMCIOJIB30BATh AHAIOTHIO, 0000HIATh M KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHMIO HABBIKOB PEIICHUS MPHUKIAIHBIX
3a/lady OPraHMU3yeTCsl B MPOIECCe M3YyUEHHUs BCEX TeM Kypca «AuredOpa W Haudana
MaTeMaTUYECKOr0 aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM miiaHe Ha H3yYE€HHE Kypca aureOpbl W HadyaJl MaTeMaTHYECKOro
aHanm3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hezemo B 10 kimacce u 3 yaca B
Hezeno B 11 kacce, Bcero 3a 1Ba roga ooyuyenus — 170 yacos.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

Yuc/i1a ¥ BBIYUCTICHUSA

PannonanbHble yncia. OOBIKHOBEHHbIE W JECATUYHBIE OpPOOHM, MPOLIEHTHI,
OEeCKOHEYHbIE  IepHoauYecKkre  ApoOu.  ApupMETHUEeCKHE  Olepaluu  C
palMOHAIbHBIMU YUCJIaMU, TpeoOpa30BaHus YUCIOBBIX BhIpaxkeHul. [Ipumenenue
Ipo0el U MPOUEHTOB JUIsl PEIICHHs] TPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUM U PEATBbHOM )KU3HH.

JevictBurenpHble 4yuciaa. PanuoHanbHble W MPPALMOHAJIBHBIE YHCIIA.
ApudmMernueckre orepanuu ¢ JEHCTBUTEIbHBIMM uHciaMu. [IpubnumxénHble
BBIYMCJIEHUS, TIPABUIIA OKPYIJIEHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Cremmenb ¢ menbiM  mokaszareneM. CranmaptHas (Qopma  3ammcu
JNeNUCTBUTENbHOTO uuncia. Mcemonp3oBaHue moaxonsmied ¢GoOpMbl  3alucu
JEWCTBUTENBHBIX YHUCEN IS PELICHUS MPAKTUYECKUX 3aJa4 U MPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(MeTHYeCKUMU KOPHSMHU HaTypaJIbHOM CTETIEHHU.

CHHyC, KOCMHYC U TaHT'€HC YUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApPKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa u TOXAECTBEHHbIE TPEOOPa30OBAHMSL.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHU. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBIL.

YpaBHEeHHE, KOpEHb YypaBHEHUs. HepaBeHCTBO, pelIeHME HEPABEHCTBA.
Merton uHTEpPBAJIOB.

Pemienue nensix v IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue nppaninoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETpUYECKUX YPABHEHUM.

[IprMeHeHne ypaBHEHMM U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkius, cnocoObl 3amanus GyHknua. [paduk  yHkmuu. BzawmmHO
oOpaTHbIe (DYHKIIHH.

OO6nactp ompeneyeHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkmm.
[IpomexyTkH 3HAaKONOCTOAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

Crenennas GyHKIHMS C HATYpaJbHBIM U LIETBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBo¥icTBa U rpauK KOPHS 1-OW CTEIICHHU.



TpuroHomerpudeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(G yHKITUH 9UCIIOBOTO apryMEHTA.

Havaja MmaTeMaTHY€eCKOI0 aHAJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJIaHUs MOCJIeJ0BATEIbHOCTEH.
MOHOTOHHBIE ITOCIEI0BATEIABHOCTH.

Apudmerrnueckas 1 reomeTpudeckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuydeckas nporpeccusi. Cymma OECKOHEUHO YyObIBaroleld TeOMEeTPUUECKON
nporpeccund. Mopmylia CIOXKHBIX NPOLEHTOB. VCronb30BaHWE MPOTPECCUU A
pEIICHUs pealIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

MHOX€eCTBO, Olepanuyd HajJ MHOXKecTBamu. Juarpammbl Oinepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONHCAHHS PEeallbHbIX
IIPOIICCCOB U SBJICHUH, TIPH PEIICHHUH 3aJ1a4 U3 IPYTUX YICOHBIX ITPEIMETOB.

Onpenenenue, TeopemMa, CJI€ACTBUE, 10KA3aTEIbCTRO.

11 KIIACC

Yucsia ¥ BbIYMCICHUS

HarypanbHubie u niensie yncina. [Ipu3Hakyu 1eIMMOCTH LEIIbIX YHACEIL.

Crenensp ¢ palmoHaIbHBIM NTOKa3aTeraeM. CBOICTBA CTEIICHHU.

Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JTOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpOXKEHHM, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIPAKEHUM, COJEPKAIIUX CTENEHH C PAIMOHAIBHBIM
MTOKA3aTEJIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHble ypAaBHEHHS U HEPABEHCTBA.

Jlorapudmuyecknue ypaBHEHUSI U HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHHN. PemeHne npuKiIagHbIX 3a1ad ¢ MOMOIIBIO
CUCTEMBI JITUHEHUHBIX YPABHEHUN.

CucreMbl M1 COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady W3 Pa3JuvHbIX 00JlacTell HAyKHM W peajbHOU
KU3HHU.

DOyHKUMHA U TPaPUKHn

Oyukius.  [lepuonuueckue  ¢yHkuuu. [IpomMexxyTkm  MOHOTOHHOCTH
¢byHkuuu. MakcumMymbl U1 MUHUMYMBbl QyHKUMU. HaunOonbliee u HauMeHbIIee
3HaueHUe (DYHKIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue QyHKIIMHN, X CBONCTBA U TpadUKy.

[Toka3arenbHas u JorapudmMuyeckast PyHKIUHU, UX CBOWCTBA U IpaUKU.



Hcnonp3oBanue rpa@ukoB QPYHKIUN ISl peIIeHUs YpaBHEHUW U JIMHEWHBIX
CUCTEM.

Wcnons3oBanue rpadukoB QGyHKIME JUIsI WCCIEIOBAHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpPbIE BO3HUKAIOT NPH PEIICHUM 33Jad U3 APYrUX y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepoiBHble pyHKIMU. MeTO UHTEPBAJIOB /JIs PEIICHHS] HEPABEHCTB.

[IpousBoanas  QyHkuuu. ['‘eomerpuueckuidi ©U  (QU3HYECKUH  CMBICH
MIPOU3BOJHOM.

[IpousBoaHble  dMeMEHTapHBIX  (QyHKIUA.  DopMyibl  HAXOXKICHUS
MPOU3BOJAHON CYyMMBI, IPOU3BE/ICHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxx/ieHue HanOobIIero 1 HaMMEHbIIEero 3HauYeHUs! PyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4YlIEro pPENIEHUS B
NPUKIAIHBIX 3ajadaxX, Uil OINPENEICHHUs CKOPOCTH MPOLECCa, 3aJaHHOTO
dbopmyoii umu rpadUKoM.

[TepBoo6pa3znas. Tabnuia nmepBooOpa3HbBIX.

Wurerpan, ero reoMerpudyeckuid u (u3Mdeckuid cmbica. Boluucnenue
uHTerpana no gpopmyie Herorona—IJleiiOHuna.



IIVIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mnpeamera «MaremaTukay JOJDKHO o0OecnedunBaTh
JIOCTIKEHHE Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHusl CISAYIOMNUX JIHYHOCTHBIX,
MeTaInpeIMETHBIX U TTPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pEe3ynbTaThl OCBOCHHSI MPOTPAaMMBI  y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yIOTCS:

I'paxxpaHckoe BOCTIMTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO WJI€HAa POCCUHCKOr0 OOIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKHX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxaaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHEM
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMHA 1 HA3HAYECHHUEM.

[TatproTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPONUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTH)KEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JIOCTIDKCHHN B JIPYTrdX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
c(hOpPMHUPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTHYECKOTO  IIOBEJCHHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MMPUMEHCHUEM JTOCTHKEHUN HAYKU U JAEATEIHbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYUBOTO OYyIIETO.

DCTETUUECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOLICHHMEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3ajad, pellIeHUH, pacCyKJIeHUM;
BOCHPUUMYHUBOCTHIO K MATEMAaTUYECKAM aCII€KTaM Pa3JInuHbIX BUJOB UCKYCCTBA.

du3n4ecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHUS TPHMEHATh MaTeMaTHYCCKHE 3HAHUA B
HWHTEpecax 370poBOro u 6e30macHoro odpasa )K1U3HU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBbIO (370pOBOE€ NMHUTaHKE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U

OTIbIXaA, peryJspHas duznyeckas AKTUBHOCTB); buznyeckoro
COBEPIICHCTBOBAHUA, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuyHbiM  chepaM  TPOo(PECcCHOHANBHON  NEATENbHOCTH, CBSI3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareéMaTUYecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEW MKU3HMU, TOTOBHOCTBHIO K AKTHUBHOMY
YYacTHUIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KyJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX Mpoldiiem;
OpHUEHTAIlME Ha IPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ul pelieHus 3aaad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBAHMUS TMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOILIEH Cpebl.

[{eHHOCTH HAYYHOTI'O IMO3HAHUSA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHON NPAaKTHKH, TOHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cQepbl YelIOBEUECKOW JeATeNbHOCTH, JTaloB e
pa3BUTHA WM 3HAYUMOCTH I PAa3BUTHUS LUBWIN3ALWUH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEICTBOM IIO3HAHUSA MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYIO M MCCIENOBATENBCKYIO JESITENbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  no3znasamenwvuvie  Oeticmsus, — 0OecneuusaOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00Yyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYXHCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBbie IorMUeCcKHE TENUCTBUS:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHbIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENCNICHNs]  TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIM  MPHU3HAK
KJIaccu(UKaIuy, OCHOBAaHUSA T OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNL;

JeNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIHHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MIPSAMBIE U OT MIPOTHUBHOI0), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONee MOAXOMIIMHNA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBarenbCcKue IEUCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOPEUYHE, IpOoOIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOE, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYecKOro
Oo0OBEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabota ¢ undopmanueii:

BBISIBIIAATH JIePUIMTHI MH(DOpPMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OOPMAIUIO
pa3IUYHBIX BUIOB M OPM IIPENCTABIICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIUIO, PEJCTABIATh €€ B pa3inyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.
Yuueepcanonvie  KoMMyHuxamueHuwle Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO0wieHue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUM C
YCJIOBHUSIMHU M LIENISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0 00CYXACHHUS 3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BEICKA3bIBATh U/IEH, HALICJICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB JHaJIOra, OOHapy»XUBaTh pa3jIMuUe€ U CXOJCTBO MO3ULMM; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOCHHOCTEHN ayUTOPHH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
MHIUBUYAJIbHOM paOOThI PU PEIICHUH YYEOHbIX 3a]]a4; MPUHUMATD LIEJIb
COBMECTHOM JESATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOMU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (hopmax padoThl (00CYy ) aeHUs1, 0OMEH MHEHMIA,
«MO3TOBBIE€ IITYPMbD» W HHBIE); BBINOJHATH CBOI 4YacTh pPadOTHl H
KOOPAMHUPOBATb CBOM JEHUCTBUS C JAPYTUMHU UJI€HAMHM KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJIEHCTBHSI.

Vuusepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusaiom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanusi:

COCTABJIATH IJIaH, aJITOPUTM PCIICHUA 3a1a4U, BBI6I/IpaTB croco0 pemcHus C

y4€TOM UMEIOLIUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU [O3HABaTEIbHOM peQieKCHH KaK OCO3HaHHUA
COBEPLIAEMBIX JEUCTBUM U MBICIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CHoco0aMu CaMOINPOBEPKHM, CAaMOKOHTPOJS Mpolecca U
pe3yJabTara peleHnss MaTEMaTHIECKOM 3a/1auu;



e TPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU
3alaud, BHOCHTb KOPpPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JAaHHBIX, HAUICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUAM, OOBICHATH
MIPUYHHBI JTIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHne yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO aHAIU3a»
Ha YPOBHE CpeHEero oO0Iiero oopa3oBaHUs OJKHO OOECIeYMBATH JTOCTH)KCHHE
CIICYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHSATUSMH: pALUMUOHAJIBHOE M JCHCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M IECITUYHASL POOb, MPOIEHTHI.

Boimonusate  apudmeTuyeckre  onepaldd  C  PANMOHAIBHBIMM U
JICUCTBUTEILHBIMH YHUCIIAMU.

BoimonusaTe npuOauKEHHBIE BBIUMCICHUS, UCTIONB3YS MpaBuila OKPYTJICHHUS,
JIeNIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUM.

OnepupoBaTh MOHSATUSMHU: CTEIECHb C ULEIbIM IOKa3aTeJIeM; CTaHJIapTHas
dbopma 3ammMcu JAEUCTBUTEIBHOTO YHCIA, KOPEHb HATYPAIbHOW CTEIICHH,
MCIOJIb30BAaTh MOAXOAANIYI0 (hOPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JISl PEIICHMUS
MPAKTUUYECKUX 3a7a4 U MPEJCTABICHUS JaHHBIX.

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YIJIa;
MCIOJIB30BATh 3aMHCh MPOU3BOJILHOTO yTiia Yepe3 0OpaTHbIC TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPABHEHHUE, HEPABCHCTBO; ILIEJIOE,
palMOHAIBHOE, UPPALHOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BrinonHaTe npeoOpa3zoBaHusi TPUTOHOMETPUYECKUX BBIPAXKCHUW M pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonasaTh peoOpazoBaHus MENBIX, PAMOHATBHBIX W HUPPAIIMOHATBHBIX
BBIDAXKCHUM M pelmlaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATh ypaBHEHHSI U HEPABEHCTBA JIJISI PELICHUSI MATEMaTUYECKUX 3aJ1a4
Y 3aJ71a4 U3 PA3INYHbBIX 00JIacTel HAYKU U PEATbHON KU3HHU.



MognenupoBaTh peanbHblE CHTyalldd Ha S3bIKE ainreOpbl, COCTaBJIAThH
BBIPQXXECHUS, YpPaBHEHHUsS, HEPAaBEHCTBA [0 YCIOBUIO 3ajJaud, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUN U TPaPUKH

OnepupoBath MOHATUAMH: (PYHKIUSA, CIIOCOOBI 3a7aHusl (QYHKIMH, 00JIacTh
ONpPENETCHUs] U MHOXXECTBO 3HaueHMH (yHKUMH, rpapuKk (yHKIUH, B3aUMHO
oOpaTHbIe (DYHKIIMH.

OnepupoBaTh TOHATUAMU: UYETHOCTh W HEUETHOCTh (YHKIUH, HYIU
GYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKUUN I pEIIEHUS] YpaBHEHUI.

Crpoutb M yuTaTh rpaduku JUHEHHOW (DYHKIMH, KBaJApaTUYHOW (YHKLHH,
CTENEHHOW (DYHKIIMH C LIEJIbIM [OKa3aTeJIeM.

HcnonwszoBath Tpaduku (yHKUMH 711 HUCCIENOBaHHUS MPOLIECCOB U
3aBHCUMOCTEN IpU pElIeHUH 3a7ad U3 APYTUX yUEOHBIX IMPEIMETOB U PealbHOU
’KU3HU; BBIpAXaTh (HOpPMyIaMH 3aBUCIMOCTH MEXKy BETUIMHAMHU.

Hauana maTeMaTH4ecKOro aHajau3a

OnepupoBaTh MOHATHUSAMHU: TIOCIEIOBATEIBHOCTh, apudmeTnyeckas Hu
reoMeTpUYECKasi IpPOrpeCcCcuH.

OmnepupoBaTh TOHATHAMH: OCECKOHEUHO YOBIBalOIIasi TeOMEeTpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKON MTPOTrPECCUHU.

3aaBaTh NOCIEA0BATENBHOCTH PA3IUYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEILHOCTEN U NMPOTPECCUN AJIs PELLIEHUS
peabHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — ammapaT Juid  ONUCAHUS
pealbHBIX TPOIECCOB U SBICHWH, MPH PEHICHUH 3a]ad W3 JPYTUX y4eOHBIX
PEIMETOB.

OnepupoBaTb  NOHATHUAMU:  ONpEAENEeHHWEe,  Teopema,  CJEJICTBUE,
JI0Ka3aTeNbCTBO.

11 KIIACC

Yuciia ¥ BLIYMCTIEHUS

OnepupoBaTh TMOHATUSAMH: HATypaJbHOE, IE€J0€ YHUCIO; HCIOIb30BaTh
NPU3HAKK JCTUMOCTU LEIBIX YMCEN, Pa30XKEeHHE YUCIIa Ha MPOCThIE MHOXKUTEIIH
JUTSL PEIlIeHus 3a/1ad.

OmnepupoBath MOHSATHEM: CTEIIEHb C PAIIMOHATLHBIM TIOKa3aTeJIEM.

OnepupoBaTh MOHATUSMU: JIorapu(M UKCIa, JECATUYHBICE U HATypaJbHbBIC
Jorapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumenaTs cBoiicTBa CcTemeHM i1 NpeoOpa3oBaHUSl  BbIPAKEHUM;
ONEPHUPOBATH MOHATUSMM: MOKA3aTENIbHOE YPAaBHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

Bemonusate mnpeoOpa3oBaHMsl  BBIPOKEHUH, COAEpXKAIUX JIOrapu(Mmbl;
ONEepUPOBATh MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI TJOTapu(MUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemenus mpoCcTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSMHU: CHCTEMA JIMHEWHBIX YpaBHEHUI U €€ pEILICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad4.

Haxoauts pelieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEH PAalMOHAJIBHBIX
YPAaBHEHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CHTyalldd Ha S3bIKE aiureOpbl, COCTaBJIAThH
BBIDAXXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBl II0 YCIOBUIO 3aJayH,
UCCJIEeI0BATh MMOCTPOECHHBIE MOJIENHU C UCIOJIB30BAHUEM ammapara aareophl.

DyHKIUHN U TPAPUKHU

OnepupoBaTh NOHATUAMU: TEepUOAMYECKas  (QYHKUUS, TMPOMEXKYTKU
MOHOTOHHOCTH (YHKLMH, TOYKHM OJKCTpeMyMa (yHKUMH, HauOojbllee U
HauMeEHbIlee 3HAaYeHUs (QYHKUMM HA TMPOMEXKYTKE; MCIOIb30BATh HUX IS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh MOHATHSIMH: TpaQHUKU TMOKa3aTeNbHOM, Jorapu@Muueckoil u
TPUTOHOMETPUUYECKUX (YHKIUI; n300paxaTh UX Ha KOOPJIMHATHOW IJIOCKOCTH U
WCIIOIb30BaTh JJIs PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxatb HA KOOPAMHATHOW IUIOCKOCTH T'pa(UKU JTHUHEHHBIX ypaBHEHHI
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHEMHBIX YPaBHEHU.

HcnonpzoBath rpaduku (QyHKUMH JJI1  HUCCIENOBaHMUS IPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayana MaTeMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHAS (PYHKIIMS; TPOU3BOAHAS (YHKIINH;
UCIOJIb30BaTh T€OMETPUUYECKUHN U (PU3NUECKUN CMBICI IPOU3BOJHON ISl pELIEHMUSI
3a7ad4.

HaxonuTe mpon3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUI, BEIYUCIATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIHII.

Hcnonp30BaTh NPOM3BOJHYIO JJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U SKCTPEMYMBI, TPUMEHSTh PE3YyJIbTAThl UCCIIEIOBAHUS K IOCTPOCHUIO IpauKOB.

Hcnonp30BaTh NMPOM3BOAHYIO [UISl HAXOXKACHUS HAWIYUYLIErO0 PELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OmnepupoBaTh MOHATHSAMHU: TiepBOoOOpa3Hasi W  UHTErpayl; IOHUMATh
reOMETPUYECKU U (PU3UUECKUN CMBICI HHTErpaa.



Haxonute mepBooOpa3Hbie d7IeMEHTApPHBIX (DYHKIIMI; BBIYUCIATh MHTETPA
o ¢hopmyiie Hetorona—JleiiGuuna.

PemaTe mpukiagHbie 3aa4yd, B TOM YHCIIEC COIMATLHO-DKOHOMHUYECKOTO H
buznyecKoro xapakrepa, CpeCTBAMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumenoBanmue pa3aeioB 1 TEM IPOrpaMmMmbl KO]—[TPOJ‘[L]—[LIe HpaRTI/I'{eCKI/I
n/n Bcero oOpa3oBaTejibHbIE
padoThI e padoThbl
pecypchl
MHOX€eCTBa PallMOHAIIBHBIX U IEHCTBUTEIIBHBIX bu6mmoreka [JOK
1 yucen. PanoHanbHbIe ypaBHEHUS U 14 1 https://m.edsoo.ru/1568ab
HEPaBEHCTBA a3
bu6nmoreka [JOK
o .C
2 yHiuui i rpagukit. Crerneib ¢ uenbi 6 https://m.edsoo.ru/1568ab
NoKa3aTesiem
a3
Apudmernueckuii KOpeHb N—0i CTENeHU bubmorexa [OK
3 p p ' 18 1 https://m.edsoo.ru/1568ab
WppannonanbHble ypaBHEHUS U HEPABEHCTBA 3
DopmyJisl bu6nuoreka [IOK
4 TpuroHomerpun. Tpuronomerpuyeckue 22 1 https://m.edsoo.ru/1568ab
ypaBHEHHUS a3
bu6nmoreka [JOK
5 [TocnenoBaTeIbHOCTH U IPOTPECCUU 5 https://m.edsoo.ru/1568ab
a3
[ToBTOpeHnue, 0600IIeHNe, CUCTEMAaTH3AIHS bubmorera [IOK
6 P ’ ’ 3 1 https://m.edsoo.ru/1568ab
3HAHUU
a3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoasnbie | IlpakTuyeckue
n/n NPorpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Crenenb ¢ palliOHAIbHBIM ITOKA3aTEIEM. bu6mmoreka [JOK
1 [TokazarenbHas ¢pynkuus. [lokasarenbHble 12 1 https://m.edsoo.ru/f11c4a
YpPaBHEHUS U HEPABEHCTBA fd
bu6nunoreka [JOK
Jlora ecKa KIIUS.
2 rapuu A pymuns 12 https://m.edsoo.ru/f11c4a
Jlorapudmuyeckre ypaBHEHHS U HEPABEHCTBA fd
bu6mmoreka [IOK
Tpuronomerpudeckue QyHKIMH U UX
3 9 | https://m.edsoo.ru/f11c4a
rpaduku. TpUroHoMeTpuyecKrue HepaBeHCTBA fd
Bbu6nuorexka [JOK
4 [IpousBoanas. [Ipumenenne npou3BoAHON 24 1 https://m.edsoo.ru/fl 1c4a
fd
bu6mmoreka [JOK
5 WHTerpai u ero npuMeHeHus 9 https://m.edsoo.ru/fl1c4a
fd
bu6mmoreka [IOK
6 CucrteMbl ypaBHEHHI 12 1 https://m.edsoo.ru/fl 1c4a
fd
bubmuorexa [JOK
7 HarypanbHble u nienslie yuciia 6 https://m.edsoo.ru/fl 1c4a
fd
g [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 ) bubmmorexa [JOK

3HAHUI

https://m.edsoo.ru/fl11c4a



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacoB JJIeKTPOHHBbIE
Jlara
Ne ungposbie
Tema ypoka KonTpoabHbl IIpakTuyeckue | H3Y4eH
n/n Bcero o0pa3oBaTejibHbIE
e padoThbl padoTsbI us
pecypcsl
MHoecTBO, onepaiu Haj bu6mmoreka [IOK
1 MHOX€eCTBaMU. JluarpaMMsbl 1 https://m.edsoo.ru/746d5d
Oitnepa—Benna ce
Pannonansusle yncia. OOBIKHOBEHHEIE U bu6mmoreka [IOK
2 JIeCSTUYHbIE JPOOH, IPOLIEHTHI, 1 https://m.edsoo.ru/be8880
OeCKOHEYHBIE TIepUOAMYECKre Apodu 93
ApudmeTnueckue onepaum ¢ bubnuoreka [JOK
3 palOHAIbHBIMU YUCIIAMU, 1 https://m.edsoo.ru/4d7f95f
peoOpa3oBaHus YHCIOBBIX BBIPAXKECHUN e
[Tpumenenue apobeit U MPOLEHTOB AJIs
bu6moreka [JOK
pelIeHus MPUKIATHBIX 3a71a4 U3
4 . . 1 https://m.edsoo.ru/44dd10
pa3IMYHBIX OTpaciiei 3HaHUH U 46
peabHOM KU3HU T
[Ipumenenue aqpoOeit U MPOIEHTOB IS
bu6mmorexa [JOK
pelIeHns MPUKIATHBIX 3a7a4 U3
5 . . 1 https://m.edsoo.ru/d99d8¢c
pa3IMYHBIX OTpaciiei 3HaHUH U 74
peanbHOU KU3HU o
. bu6mmoreka [IOK
[eiicTButensHble yncna. PanrionanbHbie
6 1 https://m.edsoo.ru/2f36a36
U UppaloHalIbHbIE YnCIa ¢
7 Apudmerrdeckue oneparuu ¢ 1 bubmuorexa [JOK



https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/be888093
https://m.edsoo.ru/be888093
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/746d5dce

HGﬁCTBHTGHBHBIMH qucjiaMu

https://m.edsoo.ru/a97al12d
9

[TpubnuxE€HHBIE BEIYUCICHHS, TIPAaBUIIA

bu6mmoreka [IOK

onpeacICHUA U MHOXKCCTBO 3HAYCHUN

8 OKpYIJICHHS, IPUKHUIKA U OL[CHKA https://m.edsoo.ru/cb7231b
pe3yJibTaTa BEIYMCIEHUN d
bu6mmoreka [JOK
ToxzaecTBa v TOKIECTBEHHbIE
9 https://m.edsoo.ru/3a23acl
npeoOpa3oBaHus s
bubmnoreka LIOK
10 YpaBHEHUE, KOPEHb YPaBHEHHUS https://m.edsoo.ru/11ac68b
[
bu6mmoreka [JOK
11 HepaBeHcTBO, pelieHre HEpaBeHCTBa https://m.edsoo.ru/50bdf26
d
bu6mmoreka [IOK
12 Meron nHTEpBAIOB https://m.edsoo.ru/775£5d9
9
bu6mmorexa [JOK
Pemenue nensix u ApoOHO-
13 . https://m.edsoo.ru/6ec7al0
palMoOHAIBHBIX YPABHCHHUIN 1 HEPABEHCTB .
KonTponbhas pabota no teme
" bubmuoreka [JOK
MHo>ecTBa pallMOHATBHBIX U
14 . https://m.edsoo.ru/1914a3
NeHCTBUTENBHBIX uncel. PaninoHanbHble 29
yYpaBHEHUS U HEPABEHCTB" o
bu6mmoreka [IOK
OyHK1MA, CIOCOObI 3a7aHusI (PYHKIINU.
15 https://m.edsoo.ru/226eeab
B3aumHo oOpatHble GyHKIMU ¢
16 I'padux pynkimn. Odmacth bubnuorexa LIOK

https://m.edsoo.ru/763¢e75¢



https://m.edsoo.ru/1914a389
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/763e75ee
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/cb723fbd

bynkuun. Hymu ¢ysaknuun. [TpomexyTku
3HAKOTIOCTOSTHCTBA

€

bubmnoreka LJOK
17 YétHble U HEUETHBIE (PYHKIIMU https://m.edsoo.ru/ff4564a
d
CTteneHsb ¢ 1eNIbIM MoKa3aTeseM. bubnuorexa [JOK
18 CrannaptHas Gpopma 3arucu https://m.edso0.ru/66446d
JIEUCTBUTEIILHOTO YHCIIa 3e
Hcnons3oBanue noaxoasdment GopMbl
. bop bu6mmoreka [IOK
3aMKMCH ICUCTBUTEIIBHBIX YHCEIT IS
19 https://m.edsoo.ru/6eadc6f
pellIeHus MPaKTHUECKUX 3a7a4 U )
MPEACTABICHUS JAHHBIX -
CrenenHas GyHKIHS C HATYPAJIbHBIM U bu6mmoreka [IOK
20 LeNbIM MoKa3atesieM. E€ cBoiicTBa u https://m.edsoo.ru/3f25a04
rpaduk 7
Apudmerrdeckuii KOpeHb HATYPATBHOM bubmiorexa HOK
21 P P P https://m.edso0o.ru/d82¢36
CTETeHU
d4
ApudpmeTnueckuii KOpeHb HaTypaIbHOU bubmotera [JOK
22 P P P https://m.edsoo.ru/fe7fc4d
CTCTICHU
b
CaoticTBa apu(pMETUYECKOTO KOPHS bubmiorexa HOK
23 I?, p https://m.edsoo.ru/d0f0b26
HaTypaJIbHOM CTENEHU 0
. bu6moreka [JOK
CgoiicTBa apu(PMETHIECKOTO KOPHS
24 . https://m.edso0o.ru/c33898
HaTypaJIbHON CTEIIEHU 65
75 CaolicTBa apu(PMETUYECKOTO KOPHS bubnuorexa [JOK

HaTypaJbHOH CTENeHU

https://m.edsoo.ru/444c4b



https://m.edsoo.ru/c3389865
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/763e75ee

9c

JeiicTBus ¢ apupMETHUECKUMU KOPHIMHU

bu6mmoreka [IOK

26 . https://m.edsoo.ru/54b815
n—oii cTeneHu
(o8]
. bu6mmorexa [JOK
JeiicTBus ¢ apupMeTHUECKUMU KOPHSIMHU
27 . https://m.edsoo.ru/83105a
N—OH CTEeNEeHU
Oe
N bu6mmoreka [IOK
JeiicTBus ¢ apupMETHUESCKUMU KOPHIMH
28 . https://m.edsoo.ru/2ablc7b
n—oi cTeneHu .
. bubmnoreka LIOK
HeticTBus ¢ apuMeTHUECCKUMHU KOPHIMU
29 . https://m.edsoo.ru/eacb053
Nn—o cTeneHn .
. bubmuorexa [JOK
JleiicTBus ¢ apuPpMETHUSCKUMU KOPHIMH
30 o https://m.edsoo.ru/8a5adas
n—oH cTeneHu .
. bu6mmoreka [IOK
Pemenne nppanroHanbHbIX YpaBHEHUN 1
31 https://m.eds00.ru/69106ae
HEPaBEHCTB 7
Pentenue uppanmoHaAILHBIX YPaBHEHUHU U Bubmiorexa LIOK
32 pp yp https://m.edsoo.ru/9362fca
HEPaBEHCTB 9
Pentenue uppanmoHaILHBIX YPaBHEHUN U Bubmorexa LIOK
33 pp yP https://m.edsoo.ru/78d9b3
HEPaBEHCTB
91
Pemenne nppaninoHaJIbHBIX YPABHEHUH 1 Enbmiorexa HOK
34 pp yp https://m.edsoo.ru/de7ca33
HEPaBEHCTB .
N bu6mmoreka [IOK
35 Pemmenne nppalinoHanbHBIX YpaBHEHUN U

https://m.edsoo.ru/87e5e52



https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/83105a0e
https://m.edsoo.ru/444c4b9c

HEPaBEHCTB

d

bubmnoreka LIOK

36 CaoiicTBa U rpauK KOpHS N-Oi CTETeHU https://m.edsoo.ru/ebOccSe
3
bu6mmoreka [JOK
37 CaoticTBa U rpaduiK KOpHS N-0i CTEIICHU https://m.edsoo.ru/5f29b9b
5
KonTponbhas pabota no teme
"ApudpmeTrueckuii KOpeHb n—oi bubmorexa [OK
38 P https://m.edsoo.ru/f13af63
crenenu. ppanuonanpHble ypaBHEHUS U 0
HepaBeHCTBA" a
bubmnoreka LIOK
CuHyc, KOCHUHYC U TaHT€HC YHCIIOBOTO
39 https://m.edsoo.ru/5f605ed
aprymeHra 0
CuHyc, KOCHHYC ¥ TaHT€HC YUCJIOBOTO buGmorexa TIOK
40 e 4 https://m.edsoo.ru/ec9f4d7
apryMeHTa 2
ApKCUHYC, apKKOCHHYC U apKTaHT'€HC bubmorexa HOK
41 P Y& ap 4 P https://m.edsoo.ru/b8f5d49
YHCIOBOTO apryMeHTa .
ApKCHUHYC, apKKOCHHYC U apKTaHT'€HC bubmorera [JOK
42 P Y6 ap Y P https://m.edsoo.ru/f1{f922
YUCJIIOBOTO apryMeHTa 0
TpuronomeTpudeckasi OKpy>KHOCTb, bu6mmoreka [IOK
43 OIIpeAEIIEHNE TPUTOHOMETPHUECKUX https://m.edsoo.ru/6df195a
GbYHKIMI YUCIOBOTO apryMeHTa 0
TpuronomeTrpuyeckas OKpyKHOCTb, bubnuoreka LIOK
44 OIIpEACIICHUE TPUTOHOMETPUYECKUX https://m.edsoo.ru/6b61c5

GyHKIMI YUCIOBOTO apryMeHTa
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https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/ec9f4d78
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/87e5e52d

OCHOBHBIE TPUTOHOMETPUUICCKHUC

bu6mmoreka [IOK

45 https://m.edsoo.ru/6ed2b3
bopMmybI
ba
0 bu6mmoreka [JOK
CHOBHBIC TPUTOHOMETPUICCKUE
46 https://m.edsoo.ru/fcdd2a2
bopMyIbI .
bu6mmoreka [IOK
OCHOBHBIE TPUTOHOMETPUIECKUE
47 https://m.edsoo.ru/b8a0ff2
bopmybl ;
0 bubmnoreka LIOK
CHOBHBIE TPUTOHOMETPUUYECKHE
48 https://m.edsoo.ru/12d141
hopMyIIBI
3¢
bu6mmoreka [JOK
[TpeoOpa3oBaHre TPUTOHOMETPUICCKUX
49 . https://m.edsoo.ru/e248c5f
BBIPKEHUI .
bu6mmoreka [IOK
[TpeobOpazoBaHre TPUTOHOMETPUIECKUX
50 . https://m.edsoo.ru/09bash
BBIPOKCHHI
3d
bu6mmorexa [JOK
[IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX
51 . https://m.edsoo.ru/1f4655d
BBIPKCHUI .
but6mmoreka [IOK
[IpeoOpa3oBaHre TPUTOHOMETPUIECKUX
52 . https://m.edsoo.ru/76ce995
BBIpKEHUI g
bu6moreka [JOK
[IpeobOpazoBaHme TPUTOHOMETPHUIECKUX
53 . https://m.edsoo.ru/8fa598b
BBIPOKCHHI 5
bubmuorexa [JOK
Permenne TpUroHOMETPHUECKUX
54 https://m.edsoo.ru/6bacfel

YpaBHEHUI

9



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/8fa598b5
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/6ed2b3ba

Pemenue TPUTOHOMCTPUICCKUX

bu6mmoreka [IOK

55 . https://m.edsoo.ru/alf8d14
ypaBHEHUU 1
bu6mmoreka [JOK
Pemenne TpUroHOMETpHIECKUX
56 . https://m.edsoo.ru/65a0f2d
ypaBHEHUN 0
bu6mmoreka [IOK
Permenne TpUroHOMETPHUECKUX
57 . https://m.edsoo.ru/0d8a77
ypaBHEHUU
od
bubmnoreka LIOK
Pemenne TpUroHOMeTpUUYECKUX
58 . https://m.edsoo.ru/cec2877
ypaBHEHU 4
bu6mmoreka [JOK
Pemenne TpUroHOMETPHYECKUX
59 . https://m.edsoo.ru/e6eec65
ypaBHEHUU 0
0000menue mo remaM "OCHOBHEIE bu6mmorexa [JOK
60 TPUTOHOMETPUYECKUE (HOPMYJIBI. https://m.edsoo.ru/ae44ac4
Tpuronomerpuieckue ypaBHeHU" c
KonTponbhas pabota no teme
"®opMyJIbl TPUTOHOMETPHH. bubnuorexa LIOK
61 Tpuronomerpuueckue https://m.edsoo.ru/b46a82
ypaBHeHus'"/Bcepoccuiickas 28
poBepoyHas paborta
U bu6moreka [JOK
TOroBasi KOHTPOJIbHAs padoTa /
62 . https://m.edsoo.ru/188bbf6
Bcepoccuiickas npoBepouHas paboTa .
O0001IeH e, cUCTEMATH3aIMs 3HAHUH 3a bu6mmoreka [IOK
63 Kypc anre0pbl U Hauyal MaTeMaTH4YeCKOTo https://m.edsoo.ru/33e662

amann3a 10 ximacca

9e



https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/0d8a770d

Apudmernueckasi U reoMeTpuyecKas
nporpeccuu. Mcnonp3oBanue

bu6mmorexa [JOK

64 1 https://m.eds00.ru/d36669f
MIPOTPECCUU JIJISl pELICHUS peabHbBIX 2
3aJa4 MPUKJIAJHOTO XapaKkTepa B
beckoneuno yoOrpIBaromias
reoMerpuueckas nporpeccusi. Cymma bubmorexa [OK
65 . Y 1 https://m.edsoo.ru/1cbf72b
OECKOHEYHO yOBIBAIOIICH |
reOMEeTPUUYECKOI Mporpeccuu a
bubmnoreka LIOK
66 dopMyia CI0XKHBIX IPOLIEHTOB 1 https://m.edsoo.ru/538fc43
7
bu6mmoreka [JOK
67 @opMyiia CII0KHBIX IIPOLIEHTOB 1 https://m.edsoo.ru/c2627ec
a
O06006111EH1E, CUCTEMATH3AlIMs 3HAHNUH 3a bu6mmorexa [JOK
68 Kypc aire0pbl 1 HayaJl MaTeMaTHYeCKOT0 1 https://m.edsoo.ru/49f1b82
ananm3a 10 kimacca 7
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/49f1b827
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/d36669f8
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/c2627eca

11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHBIE
Jlara
Ne ungposbie
Tema ypoxka KouTtposbHbl IIpakTnyeckue | HU3Y'UeH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI us
pecypcsbl
bu6mmorexa [JOK
1 Crenenb ¢ pallMOHAIBHBIM [TOKA3aTEIEM 1 https://m.edsoo.ru/a52939
b3
bu6mmoreka [IOK
2 CaoiicTBa cTeneHu 1 https://m.edsoo.ru/ff60140
8
. bub6auoreka 1IOK
[IpeobOpazoBanHue BhIpaKEHUH,
3 1 https://m.edsoo.ru/3d87¢2
COJIep>KalINX pallMOHAIbHbIE CTEEHU 43
. bubmuorexa [JOK
[IpeoOpazoBaHue BEIpaXKCHUH,
4 1 https://m.edsoo.ru/343¢c6b
COJIEpIKaIINX PAMOHAIBLHBIC CTEIICHU Py
. bu6mmoreka [JOK
[Ipeobpa3oBanue BbIpaxeHHH,
5 1 https://m.edsoo.ru/4064d3
COJIEp>KalINX PallMOHAIBHBIE CTETICHU 54
bu6mmoreka [JOK
Iloka3zaTenbHbIe ypaBHEHUS U
6 1 https://m.edsoo.ru/be7632
HEPaBCHCTBA
Oc
bu6mmoreka [JOK
[TokazarenbHbIE YpaBHEHUS U
7 1 https://m.edsoo.ru/3d4080
HEPaBEHCTBA
09
2 [TokazaTenbHbIe ypaBHEHUS U 1 bu6mmoreka [JOK

HEpaBEHCTBA

https://m.edsoo.ru/bd5ff0e



https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/be76320c

C

IToxa3aTennHbIC YPaBHCHUA U

bu6mmoreka [IOK

CoJIep>KalIuX JorapudMbl

9 https://m.edsoo.ru/cebf10c
HEpaBEHCTBA 6
bu6mmorexa [JOK
Iloka3zaTenbHbIE ypaBHEHUS U
10 https://m.edsoo.ru/536de7
HEPaBCHCTBA
27
N . bu6mmoreka [IOK
[TokazarenbHast pyHKIHA, €€ CBOWCTBA U
11 https://m.edsoo.ru/85bc81
rpaduk
32
Konrpomnsnas padora no reme "CreneHs ¢
bubmuorexa [JOK
paIoHaTIHHBIM TTOKA3aTEIICM.
12 https://m.edsoo.ru/58e8e2f
[TokazarenpHast pynkmus. [TokazarenpHbIe 5
ypaBHEHUsI U HEpaBeHCTBA" -
Bbu6moreka [JOK
13 Jlorapudm yucna https://m.edsoo.ru/3e3230
d4
bu6mmoreka [IOK
14 JlecATUYHBIEC U HaTypaJIbHbIE JIOTapU(MBI https://m.edsoo.ru/lea7216
2
. bubmnoreka LIOK
[IpeobOpazoBanue BRIpaKEHUH,
15 https://m.edsoo.ru/da4815
coJiepKaIIux Jorapumbl Ac
. bu6mmoreka [JOK
[IpeoOpa3oBaHue BEIpAXKCHUH,
16 https://m.edsoo.ru/4beff03
COZIepIKALIHX JIOTapU(HMBI b
. bu6mmoreka [IOK
[IpeobOpazoBaHue BRIpAKEHUH,
17 https://m.edsoo.ru/fe189f2

d



https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/536de727
https://m.edsoo.ru/536de727
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/bd5ff0ec

[Ipeobpa3oBanue BbIpaKEHHH,

bu6mmoreka [IOK

18 https://m.edsoo.ru/fadb8aa
COJIep>KalIHX JorapudMbl 5
bu6mmoreka [JOK
Jlorapudmuueckue ypaBHEeHUs U
19 https://m.edso0.ru/303472
HEpaBEHCTBA
4e
bu6mmoreka [IOK
Jlorapudmuueckue ypaBHEHUS U
20 https://m.edsoo.ru/712ac2d
HEPaBEHCTBA 9
bubmnoreka LIOK
Jlorapudmuueckue ypaBHEHHS U
21 https://m.edsoo.ru/9e3{4bc
HEpaBEHCTBA 9
Jlorapugmuueckue ypaBHEHUs U bu6morexa TTOK
22 p yp https://m.edsoo.ru/15bclcf
HEpaBEHCTBA b
N . bu6mmoreka [IOK
Jlorapudmuueckas ¢pyHKIms, €€ CBOWCTBA
23 https://m.edsoo.ru/d68bbe
u rpadux
9d
N . bubmuoreka [JOK
Jlorapudmuueckas GyHKIus, €€ cBOHCTBA
24 https://m.eds00.ru/9d1020
u rpaduk
51
but6mmoreka [IOK
TpuronomeTrpuyeckue QGyHKIHH, UX
25 . https://m.edsoo.ru/beeff64
CBOICTBA U TpaduKu 6
T bu6moreka [JOK
pUTOHOMETpUYECKHE (DYHKIINHU, HX
26 . https://m.edsoo.ru/d2e460
CBOICTBa U rpaduKku b
TpuronomeTrpudeckue QyHKIHH, UX Bubmiorexa LIOK
27 p p Y ’ https://m.edsoo.ru/ba9da96

CBOHWCTBA U TpapuKu

d



https://m.edsoo.ru/beeff646
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9d102051
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/d68bbe9d
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/3034724e

Tpuronomerpuueckue GyHKINU, UX

bu6mmoreka [IOK

28 . https://m.edsoo.ru/24ab3c5
CBOICTBa U TpaduKu 3
bu6mmoreka [JOK
[TpuMepsl TPUTOHOMETPHUSCKUX
29 https://m.eds00.ru/5272b9
HEPABCHCTB
al
bu6mmoreka [IOK
[Tpumepsl TPUTOHOMETPHUECKUX
30 https://m.edsoo.ru/0c8373
HEPABEHCTB
97
bubmnoreka LIOK
[IpumMepsl TPUTOHOMETPUIECKUX
31 https://m.edsoo.ru/e6e1901
HEPaBEHCTB ¢
bu6mmoreka [JOK
[Tpumepsbl TPUTOHOMETPHUSCKUX
32 https://m.edso0.ru/0f903¢7
HEPABCHCTB 5
KonTponbhas pabota no teme
"Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHeHHS U bubnmoreka [JOK
33 HepaBeHCTBA. TpuroHoMerpuueckue https://m.edsoo.ru/101307
GyHKIMH 1 UX 27
rpaduku. TpuroHoMeTpruIecKue
HepaBeHCTBA"
bu6mmoreka [IOK
34 HenpepbiBHbIE QYHKINT https://m.edso0.ru/403bfb0
d
bu6mmorexa [JOK
MeTo 1 MIHTEpPBAJIOB ISl PEIICHUS
35 https://m.edsoo.ru/6db0b4
HEPABCHCTB
23
36 MeTo1 HHTEPBAJIOB IS PELIEHHS Bubmaorexa ITOK

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



https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/6db0b423
https://m.edsoo.ru/10130727
https://m.edsoo.ru/10130727
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/e6e1901f

HEPaBEHCTB

b

bubmnoreka LIOK

37 [TpousBoaHas GyHKIMH https://m.edsoo.ru/073 1ad
3d
bu6mmoreka [JOK
38 [TpousBomHas GpyHKIUH https://m.edsoo.ru/723dd6
08
. . bubnuorexa [JOK
I'eomeTpuueckuit 1 GU3NIECKUIT CMBICI
39 . https://m.edsoo.ru/6¢8d36f
MIPOU3BOTHON ¢
I'eomerprueckuii 1 GU3NIECKUNA CMBICIT bubmorera [IOK
40 P . https://m.edsoo.ru/a413eca
IIPOU3BOTHON 9
bu6mmoreka [IOK
41 [Tpon3BoIHBIE IEMEHTAPHBIX PYHKLIUH https://m.edsoo.ru/c7550e5
f
bu6moreka [JOK
42 [IponsBoaHBIE I€MEHTAPHBIX (PYHKINN https://m.edsoo.ru/14ab3cd
b
[IpousBoHast CyMMBbI, MPOU3BEACHUS bubmorexa TIOK
43 P Y . P ’ https://m.edsoo.ru/c12a055
Y4acTHOTO (DyHKIMH 5
bu6mmoreka [IOK
[IpousBogHast CyMMBI, TPOU3BEACHNUS,
44 . https://m.edso00.ru/d598120
YaCTHOTO (YHKITHI )
IIpon3BoHas CyMMBI, IPOU3BEACHUS bu6morexa TTOK
45 P Y . P ’ https://m.edsoo.ru/1de34d
9acTHOTO (DyHKIMIA ad
46 [Ipumenenne npou3BOJHON K bubnuoreka [JOK



https://m.edsoo.ru/d598f201
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/0adbce1b

uccaea0BaHuio QyHKIN Ha
MOHOTOHHOCTH U DKCTPEMYMBI

https://m.edsoo.ru/17af2df
9

[IpuMeHeHne Npon3BOIHOMN K

bu6mmoreka [JOK

47 UCCIIEIOBaHUIO (PYHKIIMH Ha https://m.edsoo.ru/a8caSad
MOHOTOHHOCTB ¥ IKCTPEMYMBI 4
[IpumeHeHne nponu3BOJHON K bu6nuorexa LIOK

48 UCCIeIOBaHMIO (PYHKIHIA Ha https://m.edsoo.ru/0b411e
MOHOTOHHOCTB U 3KCTPEMYMBI dd
IIpumeHneHne Nponu3BOJHON K bu6nuoreka [IOK

49 UCCIeI0BaHMIO (PyHKIMHA Ha https://m.edsoo.ru/caf9bd2
MOHOTOHHOCTb U 3KCTPEMYMBI f
Haxoxneaue HanOOJIbIIErO U bu6mmoreka [IOK

50 HaMMEHBIIETO 3HAaYeHUs PYHKIUHU Ha https://m.edsoo.ru/fac78{0
OTpE3KE 5
Haxoxnenue HanOOJIbIIETO U bubmnoreka LIOK

51 HAaUMEHBIIIETO 3HaYeHUS! PYHKIMH Ha https://m.edsoo.ru/fb6a8ac
OTpe3ke f
Haxosxnenne HanOOJIbIIETO U bu6mmoreka [JOK

52 HAUMEHbBIIETO 3HaYEHUS PYHKIMH Ha https://m.edsoo.ru/cffcb7e
OTpe3Ke S
Haxosxnenne HanOOJIbIIETO 1 bu6mmoreka [JOK

53 HAaUMEHBIIETO 3HAYEHUS PYHKIMH Ha https://m.edso0.ru/d94699
OTpe3Ke 16
HaxosxieHre HanOoJIbIIero u bubmuorexa [JOK

54 HAUMEHBIIIETO 3HAUCHUS QYHKINH HA https://m.edsoo.ru/ad1500
OTpE3Ke Oe

55 Haxoxnenne HanOOJIBIIErO U bu6mmoreka [IOK

HaMMEHBIIET0 3HaYeHUs! QYHKIUU HA

https://m.edsoo.ru/86adcbf



https://m.edsoo.ru/d9469916
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/0b411edd
https://m.edsoo.ru/0b411edd

OTpe3Ke

[IpuMeHeHne npou3BOAHOM s

HAXO/ICHUS HAWTy4IlIEero PEIIeHus B bubnmoreka [JOK
56 MIPUKIIAJHBIX 3a7a4ax, I OIPEACIICHUS https://m.edsoo.ru/13205d
CKOPOCTH TIpoI1iecca, 3aJaHHOTO 80
dhopmynoit wim rpapukoM
Konrponsnas padora o reme bubnuorexa LIOK
57 "[IpouzBoanas. [Ipumenenue https://m.edsoo.ru/f8ed5f9
POU3BOAHON" 9
bu6mmorexa [JOK
[TepBooOpaznas. Tabnuia
58 P P i https://m.edsoo.ru/d777edf
epBOOOPA3HBIX g
but6mmoreka [IOK
[TepBoobOpasnas. Tabnuna
59 P p H https://m.edsoo.ru/30c369
epBOOOPA3HBIX
7b
. bu6moreka [JOK
WNHTerpai, reoMeTpuyeCcKuii 1
60 . https://m.edso0.ru/391272
¢buznyecKkuil CMbICT UHTErpaja 0
WNuterpain, reomeTpuyeckuil u bubmorexa HOK
61 pall, . P https://m.edsoo.ru/d359fb5
(bu3HYECKUil CMBICT MHTETpaja ¢
. bu6mmoreka [IOK
WuTerpain, reomeTpudecKkuil u
62 . https://m.edsoo.ru/07eb46
(buznyecKkuit CMBICT UHTETpaja 1b
Brraucnenmne nnaterpaia mo gopmyine bubmorexa [OK
63 . P Py https://m.edso0.ru/b9b225
Herorona—Jleitbuuia 3
64 Brruncnenue unrerpana no ¢popmyiie Bubnuorexa IIOK
Herorona—Jleli6Huna https://m.edsoo.ru/b800de



https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/86adcbfd

b4

Brruncnenue unrerpana no ¢popmyiie

bu6mmoreka [IOK

65 https://m.edsoo.ru/f5eed07
Herorona—JleiiOauma s P
bu6mmorexa [JOK
Brruucnenue uaTerpana mo gopmye
66 . https://m.edsoo.ru/41da43
Herotona—Jleibnnia la
bu6mmoreka [IOK
67 Cucrembl TMHENHBIX ypaBHEHUN https://m.edsoo.ru/b64823
Sa
bubmnoreka LIOK
68 Cucrembl TMHENHBIX YpAaBHEHUN https://m.edsoo.ru/5ab838
64
bubmuorexa [JOK
Perrenue npukiagHbixX 3a/1a4 ¢ TOMOIIBIO
69 . . https://m.edsoo.ru/a4d65ee
CUCTEMBbI JINHEHHBIX YPaBHECHUH 5
bu6mmoreka [IOK
Pemenre mpukiaHbIX 3a/1a4 C TOMOIIBIO
70 . . https://m.edsoo.ru/aa5962¢
CUCTEMBI JINHEWHBIX YpaBHEHUN )
CucTtemMBbl U COBOKYITHOCTH IEJNBIX,
bu6mmoreka [IOK
paIoHaTbHBIX, HPPALIMOHATBHBIX,
71 https://m.edsoo.ru/481904
MOKA3aTeNbHBIX, JTOTapU(PMHUUECKUX .
YpPaBHEHUM U HEPABEHCTB —
CucTtemMbl U COBOKYITHOCTH IENBIX,
bu6mmoreka [IOK
paIoHaTbHBIX, UPPALIMOHATBHBIX,
72 https://m.edsoo.ru/2dbd38
MOKA3aTeNbHBIX, JOTapu(PMUUECKUX 59
YPaBHEHUH U HEPABEHCTB -
73 Cucrembl 1 COBOKYITHOCTH LIEJIBIX, bubnuorexa [JOK

PpalliOHAJIbHbIX, UPPAIlUOHAJIbHBIX,

https://m.edsoo.ru/7ab8d1
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MOKa3aTeNbHbIX, JOrapuGMUIECKUX
YpaBHEHUH U HEPABEHCTB

Te

Cucrtembl 1 COBOKYITHOCTH LIECJIbBIX,
palliOHAJIBHBIX, UppallMOHAJIbHBIX,

bu6mmoreka [JOK

74 https://m.edsoo.ru/81cccfe
MOKa3aTeJIbHBIX, JIOTAPU(PMHUIECKUX 9
YpPaBHEHUH U HEPABEHCTB B
Hcnons3oBanue rpadukoB GyHKIUN A5 buGmorexa 10K
75 . https://m.eds00.ru/039949
peluieHusl ypaBHEHUI U CUCTEM bf
Hcnonb3oBanue rpadukoB GyHKIMN A7 bubmorexa HOK
76 . https://m.edsoo.ru/a7d95f7
pelieHus: ypaBHEHUIN U CUCTEM 9
[IpuMeHeHne ypaBHEHUH, CUCTEM U Eub OK
HEPaBEHCTB K PEIICHUIO MATEMaTHIECKUX ubamorea I
77 . https://m.edsoo.ru/ca878de
3aJ1a4 U 3a]1a4 U3 pa3Iu4HbIX oOjacTeit b
HayKH U peaJbHOW KU3HU B
b K
Kontposnbnas padota mo teme "MuTerpan nommorexa HO
78 on https://m.edsoo.ru/471c73
1 ero npuMeHeHus. CUCTEMBI ypaBHEHUN sh
HarypasnbHble u 1ienble ynciia B 3aa4ax bubmorexa HOK
79 R — https://m.edsoo.ru/3ceel32
p 7
b K
HarypanbHble u nienble ynciia B 3agadax nomotexa O
80 I — https://m.edsoo.ru/a35al31
P d
HarypasnbHbie u 1ienble yrciia B 3aa4ax buGmorexa TTOK
81 I https://m.edsoo.ru/ef10c4f
P 9
82 [Ipu3Haku AETMMOCTH LEIbIX YUCEIT bubnuorexa [JOK
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https://m.edsoo.ru/51696a
67

bu6moreka [JOK

83 [Ipu3HaKy AENMMOCTH LEIBIX YUCEI https://m.edsoo.ru/fab81c0
e
bu6mmoreka [IOK
84 [Ipu3Haku AENUMOCTH LEIBIX YUCEI https://m.edsoo.ru/ef2c6e4
3
[ToBTOpenue, o600IIEHNE, Bubmiorexa [IOK
85 . https://m.edsoo.ru/0312¢f8
CUCTEMAaTH3aIlHs 3HAHUW. Y paBHECHUS .
[ToBTOpenue, 06001IeHNE, Bubmioreka LOK
86 . https://m.edsoo.ru/247d2fe
CUCTeMAaTH3alus 3HAaHUW. Y paBHEHUS -
[ToBTOpenue, o6o0IICHNE, bubmaorexa LIOK
87 . https://m.edsoo.ru/e8b877
CUCTEMaTH3aIMs 3HAaHUH. Y paBHEHUS 29
[ToBTOpenwue, 060061IeHNE, Bubmaorexa [IOK
88 . https://m.edsoo.ru/1bf2{b9
CUCTeMAaTH3allHs 3HAHUW. Y paBHECHUS g
[ToBTOpeHME, 0600IIEHNE, bubmmorexa LIOK
89 . https://m.edsoo.ru/9c44c6e
CUCTEMaTH3aIMs 3HAHUH. Y paBHCHHUS .
[ToBTOpenue, o600IIEHNE, Bubmaorexa LOK
90 N https://m.edsoo.ru/337aad5
CUCTeMAaTH3aINs 3HAHUW. Y paBHECHUS 9
[ToBTOpenwue, 06061IeHNE, Bu6mioreka OK
91 https://m.edsoo.ru/a86014e

CHCTEeMaTHU3alus 3HaHUH. HepaBeHCTBa

1
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[ToBTOpenue, 06061IeHNE,

bu6mmoreka [IOK

92 . https://m.edsoo.ru/5¢45a60
cucTeMaru3anus 3HaHuii. HepaBeHcTBa .
[ToBTOpenwue, o600MIEHNE, bubmorexa LIOK
93 . https://m.eds00.ru/19304a
cucTeMaru3anus 3HaHuid. HepaBeHcTBa ba
[ToBTOpenwue, 06001IeHNE, bubmmorexa TIOK
94 . https://m.edsoo.ru/c3d4b2
cucreMmarusanus 3HaHuii. HepaBeHcTBa ”
[ToBTOpenue, o6001IEHNE, bu6moreka [JOK
95 cucrteMaru3anus 3Hanui. CHCTEMBI https://m.edsoo.ru/a20b8a4
YpaBHEHUH c
[ToBTOpenwue, 060061IeHNE, bu6mmoreka [IOK
96 cucremMaru3anusa 3HaHui. CHCTEMBI https://m.edsoo.ru/a01247
ypaBHEHUI 6d
[ToBTOpenue, 0600IIEHNE, Bubmiorexa LOK
97 . https://m.edsoo.ru/d620c1
cucreMaru3anus 3HaHui. OyHKIHH 01
[ToBTOpenue, 06061IeHNE, bubmmorexa LIOK
98 . https://m.edsoo.ru/701719
cucTeMaru3anus 3HaHui. OyHKIUu of
bu6mmoreka [JOK
99 HtoroBas koHTpoJibHAs paboTa https://m.edsoo.ru/513¢98
89
bu6mmoreka [IOK
100 HTorosas KOHTpoJbHAs paboTa https://m.eds00.ru/227697
3
101 O060011IeHNE, CUCTEMAaTH3alHs 3HAHUH 32 bubmuoreka [JOK

Kypc anreOpbl ¥ HayaJl MaTeMaTHYECKOT 0

https://m.edsoo0.ru/3330f7¢
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agaimsa 10-11 kiaccos
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O0o001IeHne, cucTEMaTU3aIs 3HAHUH 3a
Kypc ajreopbl 1 HayaJl MaTeMaTHYECKOT0
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KVIACC

Kon
NpoBepsieMo
ro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHO
o0pa3oBaTe/IbHOI MPOrPpaMMBbI CPeHET0 00IIEero 00pa3oBaHusl

1

Yucia ¥ BLIYMCIIEHUS

1.1

OneprpoBaTh MOHATHSMH: PALUOHAIBHOE W JACHCTBUTEIBHOE YHCIIO,

OOBIKHOBEHHAs U JCCATHYHAsA I[p06b, IMPOICHTHBI

1.2

BreimonaaTs apI/I(I)MeTI/I‘IeCKI/Ie onepanvuun C palnOHaJIbHBIMHA n

Hef/'ICTBI/ITeJIBHbIMI/I qucjiaMu

1.3

BremonaaTs HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUA, HCIIOJIb3YyA nmpaBujia

OKPYIUICHUA, ACJIaTh IPUKUAKY U OLCHKY PE3yJibTaTa BBIYMCIICHHI

1.4

OneprpoBaTh MOHATHAMH: CTEIIEHb C LENBIM IOKAa3aTeJIeM, CTaHIapTHAs
dopma 3amucu JIEHCTBUTENIBHOTO YHCIA, KOPEHb HATYypPAIbHOW CTENCHH;
UCIIOJIb30BaTh MOAXOJAILYI0 (OpPMY 3allUCH JEHCTBUTENBHBIX YUCEN IS

peICHUS NPAKTUYICCKUX 3a/{a4 U MMPCACTABICHUA JaHHBIX

1.5

OHGpI/IpOBaTB MNOHATHUAMU: CHHYC, KOCHMHYC W TaHI'CHC IIPOU3BOJIbHOTO
yriaa; HCIOJIb30BaTh 3allMCh IIPOM3BOJIBHOTO YyIjla 4YEpeE3 O6paTHBIe

TPUTOHOMETpUYECKHE (DYHKIIMU

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

OneprpoBaTh MOHATUSAMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, IIEIIOE,
panMoHaIBHOE, MPPALMOHAIIEHOE YpaBHEHHE, HEPaBEHCTBO,

TPUTOHOMCTPUUICCKOC YPABHCHUC

2.2

BrimonHATe peoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUN U peraTh

TPUTOHOMETPUYECKNE YPABHEHUS

23

BoimonuaTe npeoOpa3oBaHusl LENbIX, PallMOHAIBHBIX U UPPALUOHATIBLHBIX
BBIDAXKCHUM M pEIIaTb OCHOBHBIC THIIBI LENbIX, PalHUOHAIbHBIX U

VUPPALMOHAIBHBIX YPABHEHUN U HEPAaBEHCTB

24

IIpuMEHATh ypaBHEHMsI M HEPABEHCTBA JUIs PEIICHUs MaTEeMaTHYECKHX




3a]a4 U 3a]]a4 U3 pa3IMyuHbIX 00JacTel HayKu U peasibHOM KU3HU

MonenvpoBaTh peajbHbIE CUTyallUM Ha S3bIKE airedpbl, COCTaBIAThH

2.5 BBIpQ)XEHUS, YpPaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 3a7ayd, UCCIEI0BATh
MOCTPOCHHBIE MOJIENIN C MCIIOJIB30BAHNEM arlapara ajureOpsl
3 ®yHKIMY U TpaduKu
OnepupoBaTh NOHATHUAMU: (PYHKITHS, CTIOCOOBI 3a1aHusl (PYHKIIMH, 001acTh
3.1 ONpeNeIeHusT M MHOXECTBO 3HAa4eHUH (QYHKUUHU, TpaduK QyHKIUH,
B3aMMHO OOpaTHbIe PYHKIIMU
19 OnepupoBaTh MOHATHSAMH: YETHOCTh U HEUETHOCTh (YHKUUHU, HYIH
. (bYHKLINH, TPOMEXYTKH 3HAKOMOCTOSTHCTBA
33 Hcnonb3oBath rpaduku GyHKIMNA 115 peLIeHus] ypaBHEHUH
14 CtpouTb 1 YnTaTh rpauKu JIMHEHHON (YHKIUH, KBaIPaTUIHON (PyHKIHH,
' CTeNeHHON (YHKIUH C LIEJIbIM ITOKa3aTeleM
Hcnonp3oBath rpaduku GyHKIOUE A0 KCCIEIOBaHUS MPOIECCOB H
35 3aBUCUMOCTEH TpH pEIleHUH 3aJad W3 JAPYTUX Y4eOHBIX MPEIMETOB U
' peambHOM  JKW3HHW, BBIpaXaTtb (OpMyJaMH  3aBHCUMOCTH  MEXIY
BEJTMYUHAMU
4 Havana maremaTtudeckoro aHaamn3a
il OnepupoBaTh MNOHATHUSAMH: IOCIEIOBATEIbHOCTb, apupMeTHUeCKass Hu
' reoMeTpHYECKast IIPOTPECCHH
OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBAIOIAs TIEOMETpPHUYECKas
4.2 nporpeccusi, cymma  OeCKOHEYHO  yOBIBAalOLIEH  reoMeTpudecKoi
pOTpeccuu
4.3 3amaBaTh MOCIEIOBATEIFHOCTH PA3TUIHBIME CTIOCOOAMH
44 Ucnonb3oBath CBOMCTBA MOCHEAOBATEIBHOCTEM M IPOrpeccHil  miist
. pellleHrs peabHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKa
5.1 OmnepupoBaTh NOHATUSIMH: MHOKECTBO, ONIEpaIlK Ha/l MHOXKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIN — ammapar sl ONHCaHUs
5.2 peaNbHBIX MPOIIECCOB M SABJICHUH, TP PEIICHUHN 33724 U3 APYTUX YICOHBIX
peIMETOB
53 OnepupoBaTh  TOHATHSMM:  OINpENEICHUE, TEopema,  CIEACTBUE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon
NnposepsieMor
0 pe3yJbTarTra

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero oopa3oBanust

1

Yucna v BEIYUCIICHUS

1.1

OHepI/IpOBaTL NOHATUAMU: HATYpPAJIBbHOC, ICJIIOC YHUCIO, HCIIOJIB30BAThb
IMPU3HAKHW ACJIUMOCTH LECJIbIX YHCCI, Pa3JI0KCHUC YHCIa Ha MIPOCTHIC

MHOXUTCIIN OJI PCIICHUA 3a1a1

1.2

OHepI/IpOBaTB MOHATUCM: CTCIICHb C pAllMOHAJIBHBIM IIOKAa3aTCJICM

1.3

OHepI/IpOBaTB HIOHATHUAMU: JIOT apI/I(bM qucia, ACCATUYIHBIC U HATYPaJIbHBIC

norapudmbl

VYpaBHEHNUs 1 HEPAaBEHCTBA

2.1

[IpumMeHATh CBOWCTBA CTEMEHH Il TPEeoOpa3OBaHUs BBIPAKCHHM,
ONEpUpPOBATh MOHATUAMM: IOKA3aTEIbHOE YpaBHEHUE U HEPaBEHCTBO;

peiiaTb OCHOBHBIC THIILI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BemonusaTe mnpeoOpazoBaHusl BBIPAXEHHM, COAEpKALIUX JIOTapU(PMBbL;
ONEpPUPOBATH MOHATHIMMU: JOTapHU(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO;

pelaTb OCHOBHBIE THIIbI IOTAPUPMUUECKUX YPaBHEHUI U HEPABEHCTB

2.3

Haxonuts penieHuss npoCcTeNIuX TPUrOHOMETPUIECKUX HEPABEHCTB

24

OrnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEIICHHUE;
UCIIOJIB30BAaTh ~ CUCTEMY  JIMHEHHBIX  ypaBHEHUM I pELICHUsA

MPAKTUYCCKUX 3aaa4

2.5

Haxonute  pemeHus  NpPOCTEHIIMX  CHCTEM M COBOKYIIHOCTEM

palMOHATIBHBIX YPaBHEHUN Y HEPABEHCTB

2.6

MogenupoBaTh peajbHble CHTyallud Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPA)KCHMSI, YPABHECHHsI, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHUIO 3aJa4H,
UCCIEN0BATh IIOCTPOCHHBIE MOJEIM C HCIOIB30BAHMEM ammapara

anreOpol

@yHKIMU U TpadUKu

3.1

OnepupoBaTh MOHATHSMU: IEpUOANYECKas (QYHKLHUSA, IPOMEKYTKU
MOHOTOHHOCTH (DYHKIIUHM, TOYKH SKCTpeMyMa (YHKLWH, HauOosbliee U
HavMeHblllee 3HaYeHUsl (PYHKIMK Ha MPOMEXYTKE; MCIOIb30BaTh MX JUIS

uccieoBaHus (PYHKIINH, 3aJaHHON TpaduKom




OneprpoBaTh NOHATUAMHU: TPAPUKU MTOKA3ATEIHHOMU, JTOrapu(HMHUUIECKON 1

3.2 TPUTOHOMETpPUYECKUX (YHKUUH; H300paxaTh HMX Ha KOOPAMHATHOU
IUIOCKOCTH U UCTOJIb30BATh JIJIsl PEIIEHUS] YPaBHEHUI 1 HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaduKu JIMHEHHBIX
33 YPaBHEHHH M HCIIOJIB30BAaThb WX Ul PELICHHMsS CHCTEMbI JIMHEHHBIX
YpaBHEHUH
34 Hcnonp3oBaTh rpaguku (QyHKIMHA 1O HCCIENIOBAaHUS IPOLIECCOB U
' 3aBUCUMOCTEH U3 APYTruX y4yeOHBIX AUCIUILINH
4 Havana maremMaTtndeckoro aHaiansa
OnepupoBaTb HOHATUSMM: HeENpepbiBHAass (YHKLIMS, I[POU3BOAHAS
4.1 (GYHKIIMM; UCIHOJB30BaTh T'€OMETPUUECKUH M (PU3NYECKUH CMBICT
IIPOM3BOJHOMN IS PEILIECHUS 3aa4
42 HaxonuTh  OpOM3BOJHBIE  3JEMEHTapHBIX  (YHKIMH,  BBIUUCIATH
' IIPOM3BOJHBIE CYMMBI, IPOU3BEECHMSI, YACTHOTO (DYHKIUI
Hcnonp30BaTh  NPOM3BOJAHYIO JUISL  HMCCIEAOBaHHMA  (DyHKIMHM Ha
4.3 MOHOTOHHOCTb U JKCTPEMYMBI, IIPUMEHATh PE3YJIbTAThl UCCIEAOBAHUSA K
MOCTPOCHUIO TpauKOB
44 Hcnonp30BaTh NPOU3BOAHYIO JUISl HAXOXACHUS HAWIY4IIEro pelieHus B
. IIPUKJIAJHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMMYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUSAMH: IE€pBOOOpa3Hass M HUHTErpajig; I[OHMMAaTh
' reOMETPHUECKUI U (PU3NIECKUN CMBICI MHTETpaa
46 Haxomute mepBOOOpasHbIe dIIEMEHTAPHBIX  (DYHKIHMHA, BBIYUCIATH
. uHTerpai no ¢opmyne Herorona — JlelioHuma
47 Pemats npukinaaHele 3aa4d, B TOM YUCIIE COLMATIBHO-DKOHOMHUYECKOTO U

(u3ndecKoro xapakrepa, CpeJIcCTBAMI MAaTEMAaTHYECKOTO aHAIN3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KITACC

HpOBEpﬂEMLIﬁ 3JIEMEHT COACPKAaHUSA

Kox
1 Yucna v BIYUCTIECHUS
Panponanbhple  uyucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOM, IPOLIEHTHI,
OECKOHEUHble  NepuoJuYecKue  JApoOu.  ApudmeTHyeckue  Oonepauuud ¢
1.1 paloHaIbHBIMU YHUCJIaMH, PeoOpa30BaHUsl YUCIOBBIX BbipakeHui. IlpuMenenune
npoOell U MPOLIEHTOB AJIS PELIeHMs NPHUKIAIHBIX 3a/ad M3 Pa3In4YHbIX OTpaciiei
3HaHUH U pPEabHOM )KU3HU
[evictBurenbHble  yucaa.  PanuoHanbHble W UpPpPALMOHANBHBIE  YHCIA.
1.2 ApudmMernueckue omnepanud ¢ JICUCTBUTENIBHBIMU uuciaamMu. [IpuOmmkEéHHBIC
BBIUNCJIEHUS], [TPaBUJIa OKPYIJIEHUS, IPUKUJIKA U OLIEHKA pEe3yJIbTaTa BEIUMCICHUN
Crenenp ¢ mnensiM mnokasateneMm. CrangapTHas (opma 3amucu IeHCTBHTEIBHOTO
1.3 yucna. Mcnonb3oBanue moaxoAsmie (hopmbl 3alUCH JEHCTBUTEIBHBIX YHUCEIN IS
pelIeHNs IPAKTUYECKUX 3aad U IPECTABICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HaTypaJbHOW cTemeHu. JleHcTBus ¢ apudmMeTHueckumMu
' KOPHSIMH HaTypajabHOU CTEIICHU
Is CHHyC, KOCHHYC M TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnaecTBa 1 TOXKIAECTBEHHbBIE Pe0Opa30BaHU
55 [Ipeobpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIbI
53 VYpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Merton
' MHTEPBAJIOB
24 Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaniMoOHaNBHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pemrenne TpuroHoMeTpuUECKUX YpaBHEHUN
57 IIpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aJa4 U 3a]a4

U3 pa3JINYHbIX oOacTei HAaYyYKH U peanLHoﬁ KHU3HHU




3 OyHKIMU U Tpaduku
11 Oynkysa, crnocoObl 3amanus (yHkuu. ['paduk ¢yHknuu. B3awmmHO 00paTHBIC
. byHKIIMN
12 OOnacte ompeneneHUs M MHOXECTBO 3HaueHW Qynkuuu. Hymn QyHKIum.
' [IpomexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKLINUU
13 CrenenHas GyHKIIMS C HaTypalbHBIM U IIeJbIM MoKa3zareneM. EE cBoiicTBa u rpaduk.
. CBoiicTBa U rpauK KOpHS n-0i CTETIEHU
14 TpuroHomeTpudeckasi OKpyKHOCTb, OMpEACIEHUE TPUTOHOMETPUUECKHUX (DYHKITHIMA
' YHUCJIOBOI'O apryMEHTa
4 Havana maremarnueckoro anaimsa
il [TocnenoBarenbHOCTH, CIMOCOOBI 3afaHus ToOcheAoBaTeNbHOCTEH. MOHOTOHHBIE
' MIOCJIEI0BATEIBHOCTH
ApudmeTrnueckas W TreoMeTpudeckas mporpeccud. beckoHeuHO yObIBarommas
42 reoMerpuueckas mnporpeccus. Cymma OecKOHEUHO YOBIBAIOLIEH TreoMeTpUYecKoit
' nporpeccuu. dopmynia CIOXKHBIX MNPOUEHTOB. Mcmonab30BaHHE MPOrpeccuu st
pelieHust peasIbHBIX 33714 MPUKIIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepanuu  Haja MHoXecTBamu. Jluarpammbl DOiinepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara JJjisi ONHCaHUsl pealbHbIX
MPOIIECCOB | SIBJICHUH, PY PEIICHUH 3a7a4 U3 IPYTUX yUeOHBIX MTPEAMETOB
5.2 Onpenenenue, Teopema, ClIeICTBUE, JOKAa3aTEIbCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIT
1.2 Cremnenb ¢ panmoHaIbHBIM MOKa3aTeneM. CBONCTBA CTEIEHU
1.3 Jlorapudwm uncna. JlecaTuuHble 1 HaTypajgbHbIE JOrapudMbl
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobpazoBanHue BhIpaXEHUH, COIEPKAIINX JOTaprUPMBbI
25 [Ipeo6pa3oBanue BbIpaXEHUIL, COEPIKAIUX CTENEHH C paIllMOHATHHBIM
' [I0Ka3aTesneM
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[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [TokazaTenbHbIe ypaBHEHUSI U1 HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHUs U HEPAaBEHCTBA
26 Cucrempl JMHEWHBIX ypaBHEHHMU. PelleHne NpUKIAagHBIX 3a4ad C IIOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHneHue ypaBHEHHH, CUCTEM M HEPABEHCTB K PEILIEHUI0 MaTEMaTHUECKUX 3a]au
' U 33/1a4 U3 pa3InYHbIX 00JIacTe HAYKH U pealbHOM KU3HU
3 OyHKIMH U TpapuKH
Oynkius. Ilepuonuueckue QyHkiuu. IIpoMexyTKn MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcuMymbl U1 MUHHMYMBI GyHKIuM. HaumOonbliee M HavMeHbllee 3HAYEHUE
(GYHKIMU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOICTBA U rpaduku
33 IToka3zarenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduku
34 Hcnonb3oBanue rpadukoB GyHKUUHN IS pelIeHHs YPaBHEHUH U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB  (QyHKIOMA  JUII  MCCIEIOBAHUS  NPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpPBhIC BO3HUKAIOT NPH PEHICHWH 3a1ad U3 APYruX YYeOHBIX
IIPEIMETOB U PEAJIBHOM JKU3HU
4 Hayana maTemaTuueckoro aHaamsa
4.1 HenpepoiBHble QyHKIMH. METOA HHTEPBAJIOB JJIsl pEILICHHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii u GU3NIECKUN CMBICI IPOU3BOTHON
43 [IpousBonHbIe dMeMEHTApHBIX (GYHKIUNA. DOpMyIBl HAXOXKACHUS TPOU3BOIHOMN
' CYMMBI, IPOU3BEIEHHS U YACTHOTO (PYHKLIUH
[IpumeHeHre mNPOU3BOAHOM K HCCIEIOBaHMIO (QYHKIMH Ha MOHOTOHHOCTb H
4.4 SKCTpeMyMbl. HaxokaeHrne HanOoNbIIero U HaMMEHBIEro 3HaueHus (QyHKIMH Ha
OTpE3Ke
IIpumeHeHne NpOM3BOAHOM [UIsl HAXO0XKACHNS HAWIydIIEro PEIICHUs B PUKIIAJIHbBIX
4.5 3ajjavax, MU OIpENeNIeHUs] CKOPOCTH Tpolecca, 3aJaHHOro (GopMmysiol wim
rpadguxom
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX
47 WuTterpan, ero reomeTpudeckuii 1 pu3ndeckuil cMbIci. BorunciaeHne uHTerpana mno

¢dopmyne Hetotona — Jlelibauna




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kona IIpoBepsiemble TPeOOBaHNUSA K MPeIMETHBIM Pe3yJIbTATaM OCBOEHHUS
npoBepsieMor OCHOBHOI1 00pa30oBaTe/IbHON NPOrpaMMbl Cpe/IHero o01Iero
0 TpedoBaHus o0pa3oBaHust

Bragenue MerogaMu [10Ka3aTeNbCTB, alrOPUTMaMHU pELICHUS 3aaad;
yMeHue (OpMyITUpOBaTh M OINEPUPOBATH MOHATHUSMH: OIPEICIICHHE,
aKCuoOMa, TeopeMa, CIIEICTBHE, CBOMCTBO, IPU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHUE, NPUBOIUTH NPUMEPBI U
KOHTPIIPUMEPBI, MCIOJIb30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
IIPOBOJIUTh  JIOKA3aTENbHBIE PpACCYyXACHUS IIPM DPEIICHWHM  3aj]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PacCyXKIEHUH;  yMEHHUe
OIEpUPOBATh IOHATHUAMH: MHOXECTBO, ITOJAMHOKECTBO, OIEpalUy HaJ
MHOJKECTBAMHU; YMEHHE HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIN
anmapar Juisl OIIMCaHUs PEAJIBHBIX MIPOLIECCOB U SBICHUN U IIPU PELICHUU
3aja4, B TOM 4YHCIE€ M3 JPYruX Yy4eOHBIX TMpPEAMETOB; YMEHHUE
OINepUpOBaTh MOHATUAMU: Ipad, CBA3HBIM Tpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 33JaBaTh W ONHCHIBATH Tpadbl pPazIHYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaThb l"pa(bbl IIpHu pCHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpalbHOE YHUCIIO, IEN0€ YHCIIO,
CTENEHb C ILIEJIBIM MTOKa3aTelieM, KOPeHb HaTypalbHOM CTENIEHH, CTENEHD C
panMoHANIBHBIM TOKa3aTeJIeM, CTEIEHb C JIEHCTBUTEIBHBIM MTOKa3aTeleM,
norapudm dYHclIa, CHHYC, KOCHHYC M TaHTEHC MPOHM3BOJILHOTO YHUCIA,
OCTAaTOK IO MOJYJIO, PAIlMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JIEHCTBUTEIbHBIX
2 YHUCeJ; YMEHHE UCIOJIb30BaTh NPHU3HAKH JEIUMOCTH, HAWMEHbBIINUN
oOIuii JeNUTeNh U HAMMEHBIIIee 00IIee KpaTHOE, anropuT™ EBkinaa mpu
pelIeHU: 3a7a4; 3HAKOMCTBO C Pa3IUYHBIMU MMO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHHUS;  yMEHHE  BBINIOJIHATH  BBIYKHCICHHE  3HAYCHUH U
npeoOpa3oBaHus  BBIPAKEHUH CO  CTEMEHSMU W Jorapudmamu,

npeobpazoBaHus JTPOOHO-pAlMOHATBHBIX BBIPAYKECHHIA; YMEHHE

OICpUPOBATH INOHATHUAMMU: II0CJICAOBATCIIbHOCTD, apnq)Meanecxa;I




nporpeccusi, TeoMeTpUdecKas Iporpeccus, OECKOHEYHO yObIBarolas
reoMeTpHuecKas NMPOrpeccHsi; yMEHUE 3a/1aBaTh MOCIEI0BATEILHOCTH, B
TOM 4YHCJIE C MOMOUIbI0 PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEepUpOBATH
HNOHATUSAMH: KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE 4YHCIA,
MOJyJIb U apTYMEHT KOMIUIEKCHOTO YHCIIa, (opMa 3alMCH KOMIUIEKCHBIX
gucen (reoMeTpudeckasi, JPUrOHOMETpUIecKas U anredpandeckas); yMeTh
NPOU3BOIUTH apU(METHUECKUE NeHCTBUS C KOMIICKCHBIMH YHCIAMU;
MPUBOJIUTH MTPUMEPHI UCTIOIH30BAHUS KOMIUIEKCHBIX YHCEN; OIIEPHPOBATH
NOHATHAMM:  MaTpuuma 2x2  wm  3%3, ONpeAenuTeNb  MaTpULBL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMeHne oneprupoBaTh MNOHATHAMU: pPalMOHAIbHBIE, UPPALHOHAIBHBIC,
[I0Ka3aTesbHble, CTENEHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUYECKUE
YpaBHEHUsT W HEPABEHCTBA, MX CUCTEMBI; YMEHHME OIEPUPOBATH
HNOHATUAMM: TOXJECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHKE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMAa YPaBHEHMM U HEPABEHCTB, PAaBHOCWJIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHCTEM; YMEHHUE peIlaThb YPaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOINBID pPa3IMYHBIX IPUEMOB; peIIaTh
YpPaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; INPUMEHSITh
YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI JJI PEIIEHUS MATEMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3IuyuHbIX 00JacTel HayKu U peasIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (YHKIHS, YETHOCTH (DYyHKIUH,
HNEPUOUYHOCTh (DYHKIMM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
¢byHKUIMHU, SKcTpeMyM (YHKIMM, HauOOJbIllee U HAaHMMEHbIIee 3HAUYCHUS
GYHKIIMM Ha MPOMEXYTKE, HeTpepbiBHAs (DYHKLMS, aCUMITOTHI rpaduka
¢byHKIMU, TIepBasg M BTOpasl MPOU3BOJAHAS (PYHKIUH, T€OMETPUUYECKHH U
¢u3udecKuii CMBICT TPOM3BOJHOM, TIEpBOOOpa3Has, OIpPeaeIEHHBIN
MHTErpajl; yMEHUE HaXOAWUTh aCUMIMTOTHI rpaduka (QyHKLUUH; yMEHHE
BBIUUCIIATH  NPOU3BOAHBIE CYMMBI, TPOHM3BEACHUS, YAaCTHOTO U
KOMIO3ULUK (DyHKIMM, HAXOIUTh ypaBHEHHME KacaTeIbHOM K rpaduky
(GYHKUIMU; YMEHHE HaXOAWTh MPOM3BOJIHBIE 3JIEMEHTapHBIX (QYHKLUH;
YMEHHE WCIIOJNBb30BaTh TPOU3BOJHYIO IUIsi HCCIEHIOBAaHHUS (DYHKITHIA,
HaXOJUTh HaumOONbLINE M HaUMEHbIIUE 3HaYeHUs (QYHKUUN; CTPOUTh
rpadMKd MHOTOWJIEHOB C HCIIOJB30BAHMEM ammapaTa MaTeMaTH4ecKoro
aHaluM3a; MNPUMEHATb MPOM3BOJHYIO M HAXOXKJICHHsS HaWIy4llero
pelieHusT B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-I)KOHOMHYECKUX U

(U3NYEeCKUX 3a7a4ax; HAXOJIUTh TJIOMEATH U 00BEMBI PUTYP C TIOMOIIBIO




HHTCrpaga; INpUBOAWUTL HNPHUMEPLI MATEMATHUYCCKOIO MOACITIUPOBAHUA C

noMoIIbI0 AU depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKINHU, 0OpaTHAs QYHKIMA,
KOMINO3UIMSA (QYHKIUM, JUHEeHas (QyHKUMs, KBaapaTUuHas (QyHKUUSA,
panuoHanbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIUH, TOKa3aTelbHAs U
jgorapupmuueckas (yHKIMH; YMEHHME CTPOUTh TIpa(UKH H3YyYEHHBIX
GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  TpapukoB  (QYHKIHIA,
UCIOJIb30BaTh IpadUKU Ul U3Y4EHUsS MPOLECCOB U 3aBUCUMOCTEH, Npu
pelIeHNH 3aJlad U3 JIPYrux Y4eOHBIX NMPEAMETOB M 3a/ad U3 pealbHOU
KM3HM, BBIpAXaTh (OpMyllaMH 3aBHCHMOCTH MEXIy BEIHYUHAMU;
UCIOJIb30BaTh CBOMCTBA U rpaduku (QyHKIMHA 17 pelieHus ypaBHEHHH,
HEpaBEHCTB W 3aJa4 C MapaMeTpamH; H300pakaTh Ha KOOPAMHATHOMN

TUIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHune pemaTh TEKCTOBBIE 3a/ladydl Pa3HBIX TUMOB (B TOM YHCIE Ha
MPOLIEHTHI, TOJIM U YacCTH, Ha JIBWKCHHE, paObOTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33Jla4i U3 00JIaCTU YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(¢buHAHCAMM); COCTaBISATh BBIPAKEHUS, YPaBHEHHS, HEPaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJaud, MCCIEA0BaTh MOJIYYEHHOE pElIeHHE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yNbTAaTOB; YMEHHE MOJAEIUPOBATH
peanbHbIE CHUTyallMd Ha SI3bIKE MAaTEMaTHKW; COCTAaBJISITh BBIPAKEHMS,
yYpaBHEHHS, HEpPaBEHCTBA W HUX CHCTEMbl IO YCJOBHIO 3aJlauH,
UCCIEAOBAaTh IOCTPOEHHBIE MOJIEM C HCIIOJIb30BAaHUEM ammapara

ayreOpbl, UHTEPIIPETUPOBATH MOIYUYEHHBIN pe3yibTatT

YMeHHe omnepupoBaTh MOHATHUSAMU: CpeIHEee apu(pMETHUECKOe, MEANaHa,
HauOoJbIllee U HAaMMEHbIIIee 3HAUCHUS, pa3Max, AUCIEPCHs], CTAaHIaPTHOE
OTKJIOHCHHE YHCJIOBOTO HabOpa; yMEHHUE H3BJICKATh, HHTCPIPETUPOBATH
UH(POPMAILIUIO, IPEIICTABICHHYIO B TAaOJIHIIAX, HA AUarpamMmax, rpadukax,
OTPaKAOIIYyI0 CBOMCTBA PEAbHBIX MPOIECCOB U SBJICHHUIA, MIPEICTABIATh
nHQOpMaIMi0O ¢ TIOMOIIBI0 TaOJNMII W JUarpamMMm; HCCIIEIOBaTh
CTaTUCTHYCCKHUEC JaHHBIC, B TOM 4YHCIIC C HpI/IMeHeHI/IeM Fpa(bI/I‘-IeCKI/IX
METOOAO0B U BHGKTPOHHI)IX Cpe)ICTB; Fpa(l)I/I'-IeCKI/I HUCCJICOA0BATH COBMCCTHBIC

Ha6J'IIO)IeHI/ISI C MOMOMIBIO JuarpaMm pacCcCruBaHuA U JIMHEMHOMN perpeccuun

YMeHHe OmnepupoBaTh IOHATUSAMHU: CIYyYaWHBIH OINBIT M CIy4ailHOe
COOBITHE, BEpOSITHOCTh CIY4YailHOrO COOBITUSI; YMEHHUE BBIYHCIATH

BCPOATHOCTL C HCIIOJIb30BAHHCM I‘pa(bI/I‘IeCKI/IX MCTOJOB; IPUMCHATH




(bopMyJbl CIOXKEHHS U YMHOXEHHUS BEpOSTHOCTEH, (hOpMyJly IOIHON
BEpOSATHOCTH, (opmyiy bepHymnnu, komOuHaTOpHbIe (PaKThl U (HOPMYJIBI;
OLICHMBATh BEPOSITHOCTH pEAJbHbIX COOBITUH; yMEHHME OIEepUpOBaThH
NOHATHAMM: ClIy4ailHas BEIWYMHA, paCIpelelIcHUEe BEpPOATHOCTEH,
MaTEMaTHYECKOE OXKUAAHHWE, AMCIEPCUS M CTaHJAPTHOE OTKJIOHEHHE
CllyyallHOH  BEJIMYMHBL, (YHKIMM paclpelesieHuss M IJIOTHOCTH
PaBHOMEPHOI0, I10KA3aTEILHOIO U HOPMAJIbHOIO paclpeesIeHUui; yMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpeesICHUH Al pelieHus 3aaay;
3HAKOMCTBO C HMOHATHSMM: 3aKOH OOJIBIINX YHMCEN, METO/bI BHIOOPOUHBIX
UCCJIEIOBAaHUM; yMEHHE TMPUBOJAUTH IPUMEPHI MPOSBIEHUS 3aKOHA
OONBIIMX YHCENl B NPUPOAHBIX U OOILECTBEHHBIX SBJICHUSX; YMEHUE
OIIEpUPOBATh MOHATUSAMU: COUYETAHME, NIEPECTAHOBKA, YUCIIO COYETAHUH,
YUCIO  IEpecTaHoBOK; OuHOM  HbroTOHAa; yMeHHEe  NPUMEHATH
KOMOUHATOpHBIE (DaKThl U PACCYKJIEHHsS Ul PELICHUs 3a/1a4; OLlEHUBATh
BEPOATHOCTH PealIbHbIX COOBITUH; COCTABISATh BEPOSTHOCTHYIO MOJENb U

HHTCPIIPETUPOBATH HOHy‘IGHHHﬁ pe3yiibTat

YMeHHe onepupoBaTh IMOHATHAMH: TOYKA, IpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, INIOCKAN yTOJ, IBYIPaHHbIN
YTOJI, TPEXTPAHHBIN yTOJI, CKPEIMBAOIIMECS MIPSIMBIE, TAPAJIEIBHOCTD U
NEPNCHAUKYIISIPHOCTh IPSAMBIX H HHOCKOCTefI, yroia MCExay HIpssMbIMH,
Yrol MEXKIy MNpsAMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSAMH,
paccTosiHUE OT TOYKHM [0 IIIOCKOCTH, PACCTOSHUE MEXKAY IMPSIMBIMH,
pPacCTOsTHUE MEXAY IUIOCKOCTSMH; YMEHHME HCIIOIb30BATh IPU PELICHUH
3aJjay U3y4YeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHUE OLICHUBATh
pasMepel OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTUYECKHE
MOJEIN C TOMOINBIO T€OMETPUYECKUX IOHATUH W BEIMYMH, DPEIIATh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3a/1a9U
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMIAAL (UTYpPBI, 00BEM (UTYpHI,
MHOTOTPAaHHHK, NPaBHJIBHBI MHOTOTPaHHHK, CEYCHHWE MHOTOIDaHHUKA,
Ky0, mnapajienenunen, Opu3Ma, NHpamuaa, ¢Gurypa u IOBEPXHOCTh
BpalieHus, MWIUHAP, KOHYC, map, cdepa, miomanb cgepsl, IMI0maIb
NOBEPXHOCTU MHUPAMHIbI, TPHU3MBI, KOHyca, IMIMHApa, 00BEM KyOa,
NPSMOYTOJBHOTO TapajUleNienuIeaa, MUPaMUAbl, TPHU3MBI, IHIHHIPA,
KOHyCa, IIapa, pa3BEéPTKa MOBEPXHOCTH, CCUCHMS KOHyca M LWIMHAPA,
napajyieNibHble OCH WM OCHOBAHMIO, CEUYEHHE Iapa, IJIOCKOCTb,

Kacaromasics cdeppl, IMWIMHAPA, KOHYCAa, YMEHHE CTPOMUTH CEUEHUE




MHOTOTpaHHMKa, U300pakaTb MHOTOTPAaHHUKHU, GUTYPBI U MOBEPXHOCTHU
BpAIlIEHUs], UX CEYEHMsI, B TOM YHCJIE C TIOMOILBIO NIEKTPOHHBIX CPEICTB;
yYMEHHE MPUMEHITh CBOWCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOATEIHHO
(bopMyIIMpOBaTh ONPEEICHUS U3YYaeMbIX (QUTYp, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX M NpPU3HAKAX T'€OMETPHUYECKUX (UTYp, OOOCHOBHIBATH HIIU
OmpoBepraTh MX; YMEHHE NPOBOAUTH Kiaccupukaluuo QUryp Imo
pa3NMYHBIM TIPU3HAKAM, BBIIOJHATH HEOOXOJUMBIC JOTOJIHUTEIIBHBIC

MMOCTPOCHUS
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YMeHue onepupoBaTh IMOHATUSIMU: JABW)KEHHE B  IPOCTPAHCTBE,
napajuieJbHbIil EPeHOC, CUMMETpPHs Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHue TMOA00US, TOAO00HBIE (UTYPBI;, yMEHUE
pacrmo3HaBaTh paBHbIE W MOAOOHBIE (PUTYpBI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUUYECKHUE OTHOIIEHUS
MIPU pEIICHUH 3a/1a4; HaXOJAUTh T€OMETPUUECKHUE BETUUHHBI (JTMHA, YTOJI,
IUI0IAAb, 00BbEM) IPU PEIICHUH 3a7a4 U3 APYTHX YUeOHBIX MPEAMETOB U
u3 peaHBHOﬁ KHU3HU, YMCHHEC BBIYHUCIATL TICOMCTPHUYCCKUC BCINMYHUHBI
(nmuHA, yroia, Mom@aab, OOBEM, IUIONIA[b MOBEPXHOCTH), HCIOIB3YS
HN3YYCHHBIC (1)OpMy.]II)I n MCTOJAbI, B TOM YHCJIC: IUIOIIAJlb IMOBECPXHOCTH
MUpaMUIbl, TPU3MBL, KOHYCa, [MWIMHIPA, IUIOMAAs cdepbl; 00bEM Kyoa,
IpAMOYTOJIBHOI'O Mapajiiejicnumneaa, IMnupaMu/bl, IIpWU3MbI, NWIWHAPA,

KOHYCa, I1apa; YMEHHE HaXOIUTh OTHOIIIEHHE 00BhEMOB TTOTI00HBIX (hHUTyp

12

YMeHne onepupoBaTh MOHITUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCJIO, PA3JIOKEHHE BEKTOpa IO Oas3ucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE TMPOM3BEIACHHE, Yrol MEXIy
BEKTOpPAMH;, YMEHHE HCIIOJIb30BATh BEKTOPHBIA M KOOPIWHATHBIA METO]T
JUISL  pelIeHHs TeOMEeTPUYeCKHUX 3aJad M 3a7ad JApPYyrux y4deOHBIX

MPEIMETOB

13

YMeHue BBIOMpATh TMOAXOIAIIMN METON JJsl  peIleHUs 3a/layuu;
IIOHMMAHHAE 3HAYUMOCTH MATEMaTUKH B M3YyYEHUU NPHUPOIHBIX U
OOIIECTBEHHbIX TPOLIECCOB W  SBICHUHM; yMEHHE pacHO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHME INPHUBOJIUTH
IpUMEPBl  MAaTEMaTUYECKUX  OTKPBITUM  POCCUMCKOM M MUPOBOU

MaTE€MaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

Kon

1 Yucnia 1 BIYUCIEHUS

1.1 Harypasnbnblie u nensie yncina. [IpusHaku AeIMMOCTH HEIbIX YHCel

- Panmonaneubie  uncina. OOBIKHOBCHHBIE U JCCSITHYHBIC JPOOH, TPOIICHTHI,
' OecKOHEYHbIE IEPUOANYECKUE ApOooH

13 ApudmeTrueckuii KOpeHb HaTypalbHOUN cTeneHu. JlefcTBus ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU

14 Crenenb c 11e51bIM TToKazaTesneM. CTeneHb ¢ palMoHaIbHBIM Moka3aTesneM. CBoiicTBa
' CTETeHH

Ls CuHyCc, KOCHMHYC W TaHT€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucina. JlecaTnaHble M HATYpaIbHBIC JTOTapU(HMBI

JlelictButenpHble  YHuCia. ApupMETHYECKUE OINepalud C JEHCTBUTEIHHBIMHU
1.7 yrcnamu. [IpubnuxEHHbIC BHIYUCICHUS, IIPaBUJIa OKPYTICHUS, IPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 [IpeobpazoBanue BeIpaxxeHUH

1.9 KommnexkcHsie uncia
2 YpaBHEHHUsI 1 HEpABEHCTBA

2.1 Lenble u 1poOHO-paliOHaTbHbIE YPAaBHEHUS

2.2 HppaunoHalibHbIE YpaBHEHUS

2.3 TpuronomeTprudeckue ypaBHEHUS

24 [TokazarenpHbIe U TOTaprU(PpMUUECKIE YPAaBHEHUS

2.5 Lenple 1 1poOHO-paliOHATbHBIE HEPABEHCTBA

2.6 HppanunoHanbHble HEPABECHCTBA

2.7 [TokazarenpHbIE U TOTapUPMUIECKIE HEPABCHCTBA

2.8 TpuroHomeTpuyeckre HEpaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu




2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTpUILIbI
3 OyHKINU U Tpaduku
11 OyHKua, cnocoOwl 3amanus (GyHkiuu. ['paduk dyakmuu. B3zanmaO oOpaTHBIE
' ¢ynkuuu. YétHeie U Heu€THBIe QyHKIMU. [lepuoanueckue GpyHKIUHN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWid ¢GyHkiouu. Hymm  QyHKIum.
19 [TpoMeXyTKM  3HAaKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTU  (DYHKIIHH.
' MakcumymMbl 1 MHHUMYMbI ¢GyHKknud. HaumOoinbllee M HavMeHbIEE 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHas (GyHKOMsS C HaTypajdbHBIM W IEJbIM ToOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS /-0l CTENECHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zarenbHas u norapudmMudeckas GyHKIUU, X CBOHCTBA U TpaduKu
16 Touku paspeiBa. AcuMmMnToThl rpaduxoB Qynkuumii. CpoiicTBa  (QyHKUUH,
' HENpPEepBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEHLHOCTEHN
3.8 ApudmeTnueckas u reomeTpudeckas nporpeccur. DopmMyiia CI0KHBIX POLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajimsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMEHTApHBIX QYHKIUN
[IpumeHeHne mNPOU3BOAHON K HCCIEIOBAHUIO (YHKUMI HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HadYeHus (QyHKIH Ha
OTpE3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHoOkecTBa U JOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpust
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu




7.4

Tenau IMOBCPXHOCTHU BpalllICHUSA

7.5

KoopauHats! 1 BEKTOPHI




MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOTrO ypOBHS IS
oOyuarormuxcss 10 —11 xmaccoB paspabotana Ha ocHoBe DenepanbHOTO
roCyJapCTBEHHOT0 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBAHMM, TPEIBABIAEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpaMmbsl 00ecrieunBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETEHLUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU 00yYarOIIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro oOIero
oOpa3oBaHus OOYyCIIOBJICHA MPAKTUYECKOH 3HAYUMOCTHIO METANpEeIMETHBIX M|
MPEIMETHBIX PE3yJIbTaTOB OOyYCHHS TEOMETPUH B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs OOyuaromuxcsi, ¢GopMupoBaHusi (GyHKIUOHATHHOM MaTeMaTUYeCKOn
IPaMOTHOCTH, U3YUYEHHS IPYTUX y4eOHbIX AUCHMIUIMH. PazButre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH M TIPOUCXOKICHUU TEOMETPUUYCCKUX
aOCTpaKkIuii, COOTHONICHWH PEATBHOTO W HACATBHOTO, XapaKTepe OTPAKCHHUS
MAaTEMaTH4YECKOW HAyKOW SBIEHUW M TNPOLECCOB pPEAIbHOIO MHpA, MECTE
r€OMETPUHU B CUCTEME HAyK M POJIM MAaTEMaTUYECKOT0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MIPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
YYAIUXCS, a TaKKe KAa4deCTB MBIIUICHUS, HEOOXOMWMBIX i ajanTalid B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTrpust sBisieTCsl OJHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusl, Tak Kak OOECIEYMBAET BO3MOXHOCTh H3YUYEHHUSI Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAIMPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe wMbIieHue, (GOpPMHUPYEMOE TPH H3YYCHUH OO0Yy4YarOIIUMHUCS
MNOHSITUIHBIX OCHOB T€OMETPUU U MOCTPOCHUH LETTOYKH JIOTUUECKUX YTBEPKIACHHMI
B XOJI¢ pCUICHUS TEOMETPUYECKUX 3ajJad, YMCHHE BBIABUTATh M ONPOBEPraTh
TUTIOTE3bI HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPH PEIICHUH 3a/Jad eCTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsIX ACATEIBHOCTH 4YeloBeka. OpUEHTAIUsl 4YesloBEeKa BO BPEMEHHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIHAIBbHOTO ObITHsA, (opma



OTPaXEHUSI OKPY’KAIOIIET0 MHpA, yCIOBUE YCHENIHOTO IMO3HAHWS M aKTUBHOTO
npeoOpa3oBaHus  JeHUCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABl Y4eOHOM M TPYJIOBOM NEATENBbHOCTH,
ABJIAETCS. OJHMM W3 MPO(ECCHOHAIBHO BAXKHBIX KAaueCTB, MO3TOMY aKTyajbHa
3amada (HopMUPOBaHHS y OOYYArOMIMXCS TPOCTPAHCTBEHHOTO MBIIINICHUS Kak
Pa3HOBUJHOCTH OOPa3HOTO MBIIIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAEITeTbHOCTH TI0 MHOTUM HaIPaBIICHUSM.

[lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE M OOUIEKYJIBTYPHOE Ppa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpPETEHUs |
WCTIOJIb30BAHUS CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHWUM MW JICHUCTBUM,
cnenu(pUYHBIX T€OMETPUH, BOBMOXXHOCTH YCHEIMIHOIO MPOJOJIKEHUST 00pa30BaHUs
0 CTICIIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM YypOBHE MpeIHA3HA4Ye€HA MJid
OOy4JaroIuXcs CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOrO 001ero oopazoBanus. TakuM oOpazom, oOyuaromiuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYEeCKHE YMEHHS, CBS3aHHBIE
co creuuukoil reoMeTpur MU HEOOXOAMMBIE JUIsl JKU3HU B COBPEMEHHOM
obuiectBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh M3YYUTh T'€OMETpHUIO Ooliee
rJIyOOKO, €clii B JalbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B I€OMETPHYECKHX
3HAHMSIX B MPOPECCUOHAIBHOMN JESTEIHHOCTH.

JlocTikeHne 1€ OCBOCHMSI TMPOTpaMMbl  00ECIIEUUBAETCA PEIICHUEM
COOTBETCTBYIOIIMX 3a7ay. [lpuopuTeTHbHIMM 3aJayaMH  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (QopmMupoBaHuEe TMNpEACTABIEHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIbTYPbI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (dopMupoBaHHE TPEICTABICHUS O MHOTOTPAHHUKAX M TeJaX BpalleHUs
KaK O BOKHEHIINX MaTEeMAaTHUYECKUX MOJENAX, TMO3BOJSIONUX OMUCHIBATDH
Y U3y4aTh pa3HbIC SIBIICHUS OKPY>KAIOIIETO MUPA;

e (QopmMupoBaHue yMEHHS paclo3HaBaTb Ha YepTekax, MOJACIAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJAJCHUE METOJAMM PELICHMs 3a/lay Ha MOCTPOCHHS Ha M300paMKEHUSAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHATUSIMH O
MHOTOTPaHHHKAaX M TeJaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  AJITOPUTMAMHU  pEHIEHUs]  OCHOBHBIX  THIOB  33]1ay;
dbopMHpoBaHWEe yMEHHUS TMPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHUsT B XOJI€ pEUICHUS CTePEOMETPUYECKUX 3aJady M 3aJad C
MPAKTHYECKUM COJICP KaHUEM;



e pa3BuTHE MHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIOCOOHOCTEM
oOy4Jarommxcs, IO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIILICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM TPaMOTHOCTH, peNeBaHTHOU
FEOMETPUU: yMEHUE PACIO3HABaTh IPOSBICHHUS T€OMETPUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEalTbHBIX KU3HEHHBIX
CUTYallMsIX M MPU U3YUYEHUU JPYTUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEW, (OPMYIMPOBATH HUX Ha S3bIKE
IrE€OMETPUU U CO3/1aBaTh T€OMETPUUECKUE MOJENH, IPUMEHITh OCBOCHHBIN
F€OMETPUYECKAM amnmapaTr sl PEUICHUs NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJlay, HUHTEPIIPETUPOBATh U OLIEHUBATH MOTYUYEHHBIE PE3YJIbTaThI.

OTnMYUTENBPHON OCOOEHHOCTHIO MPOrpaMMBbl SBIISIETCSI BKIIOYEHUE B KYypC
CTEPEOMETPUM B HAyaJle €ro W3y4YeHus 3a7ad, peIIacMbIX Ha YpPOBHE
WHTYUTHUBHOTO MO3HAHUS, U ONPEJEIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE HUHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHS, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
YYAIIUXCS B Kypce CTEpPEOMETPUM IPOBOAMUTCS 3a CYET pelIeHUs 3a7ad Ha
CO37laHME  TPOCTPAHCTBEHHBIX  O0pa3oB W  3aJad Ha  ONEpPUPOBAHHE
MPOCTPaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, @ OIEpUpPOBaHHE OOpa3oM — B YCJIOBHUSX OTBJICYEHUS OT
HarJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJHOIO COACPKAHUS.

OcHoBHBIE cozepikarenbHble TUHUU Kypca «I'eomerpum» B 10—-11 knaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpauieHus»,
«BeKTOpbI 1 KOOpAMHATEI B IPOCTPAHCTBEY. PDOPMUPOBAHUE JIOTUYECKUX YMEHAN
pacnpenensieTcss He TOJBKO IO COAEP)KAaTEIbHBIM JIMHUAM, HO M IO TOJam
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3yJbTaTaM
OCBOEHHUs paboueil MporpaMmbl, pacHnpeAci€HHbBIM MO ToJaM OO0ydYeHwUs,
CTPYKTYpUPOBAaHO TaKUM O0pa3oM, 4YTOOBI OBJAJEHHE TIE€OMETPUUYECKUMHU
MOHATHUSIMU U HABBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIbHO U MOCTYNATEIbHO, C
COOJII0/IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUI O0Yy4YarolUXCs, pacliupss U
yryossis e€, o0pasys MpoYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reometpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa roja ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECS,
napajuleNIbHble W CKpenuBaronuecs npsamble. [lapamnenpHOCTs NpsAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IIAPAJUICIIbHBIE IpPsMbIE B  MPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIICIBHOCTDh MPSAMON U IUIOCKOCTU. YTIIBI C
COHANPAaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B THPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEMN: [apaljIeIbHbIC IIJIOCKOCTH; CBOMCTBaA
napajyiebHbIX IUIockocTel. [lpocrteifmue mnpocTpaHCcTBeHHBbIE (UTYpHl Ha
MJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenumnes]; HOCTpPOCHUE CEUCHUI.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIAPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MNPSIMBIE IMAPAIIENbHBIE W NEPHNEHIMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPSAMOM M IIOCKOCTH, TEOpeMa O IPsIMOH
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSAMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYIPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  IJIOCKOCTH,  HIpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIoCcKocTer. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKHU

IToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipru3ma: n-yronpHas
pU3Ma; TpaHu U OCHOBAHUS MPHU3MBL; MPsAMasi U HAKJIIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. [lupamupa: n-yroigpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAS M MOJTHAS MOBEPXHOCTh MUPaMUIbL; MPABUIIbHAS U
yceuéHHas MnHupaMuga. OJEMEHTBHl Npu3Mbl W nupaMmunabl. lIpaBunbHbIe
MHOT'OTPAaHHHKU: MOHATHE NMPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHASA IIpU3Ma U
[paBUWJIbHAs THUpPAMUJA; [pPaBWIbHAs TPEYrojbHAs MNHUPAMUIA U IPABUIbHBIN
terpasap; KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTH.  OJJEMEHTBl CUMMETPHMM B NHpPaMHUJAX, HapaJUiesIeNuIenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 35€MEHTOB MHOTOTPaHHHKOB: pE&Opa, AuaroHaau, YTJblL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOLAJb OCHOBAaHMUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBI.
[Inomanes OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O Iulomanu yced€éHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MMAPAMUB], TPU3MBI.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU NTOT0OHBIX TEJL.

11 KVIACC

Tesia Bpalenus

[umuaapryeckast TIOBEPXHOCTb, oOpazyrorniue IUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IIMIMHJIPUYECKON TMOBEpXHOCTU. [lwimHIp: oOcCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zymIas W OCh;, IUIOMAJb OOKOBOM U ITOJTHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW nmoBepxHOCTH. KOHyC: oCHOBaHME U BepllMHA, 00pa3yrolias
U OCh; IUIOMAZhL OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU Chepshl.
B3aumHuoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI0IAIb CEepHI.

N3006pakeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka LUIUHIpPA U KOHYCA.

KoMOuHanun Tem BpalmieHWss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIleHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Teil. Teopema 06 00BEME
NpsIMOYTOJIBHOTO Mapajuienienunena v ciueactsus u3 He€. OOBEM MWIMHIpA,
KoHyca. O0BEM 11apa u miomab cepsol.

[logo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOT0OHBIX TEll.

Ceuenuss mwiuMHApa (MapajulelbHO M MEPIEeHIUKYJISPHO OCH), CEYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOSIIEE uYepe3 BEPIIUHY), CEUCHUS
nrapa.

BekTOopbl H KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpancTBe. CoKEeHNE U BRIYUTAaHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. Pa3noxkeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBuno mapamnenenunena. Pemienue 3amau, CBS3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUI ¢ BekTopamu. lIpsmoyrosibHas cucTema



KoopauHaT B mpoctpaHcTBe. KoopaumHatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTol MeEXay Bekropamu. CKalpHOE MPOU3BEIAEHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpSMbIMUA M THIOCKOCTSAMHU. KOoOpJIHHATHO-BEKTOPHBIN
METO/I IPH PEUICHUY T€OMETPUYECKUX 3a]1a4.

IINIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yibTaThl OCBOCHHSI TMPOTPAaMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTC:

I'pa:xknanckoe Bocnuranme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WJIE€HAa POCCUHCKOr0 OOIEeCTBA, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHH,
IpoLeayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHl U T1p.), YMEHHEM
B3aUMOJICMCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C WX
(GYHKIUSIMHA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUMCKON Ipak1aHCKOW UJIEHTUYHOCTH, YBAXKEHUS K
MPONUIOMY Y HAaCTOAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO JTUX JOCTHKEHUN B JAPYTMX HAyKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOrO HapoJa;
chOpMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTUYECKOTO TIOBEICHHS,
CBS3aHHOI'O C MTPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESITEIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOECHUE YCTOMYUBOTO OYIyIIIETO.

JcTeTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYAs ICTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peLIeHni, paccyXIeHUM;
BOCHPUUMUYHUBOCTHIO K MATEMAaTUYECKAM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

chOpPMHUPOBAHHOCTBIO YMEHHSI TPUMEHSATh MAaTeMAaTHUYEeCKHE 3HAHHS B
MHTEpecax 370pOBOro U 06€30MacHOro o0pasa KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JI0OPOBBIO (370pOBOE€ MHUTaHKE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U
OT/IbIXa, perynspHas busmgeckas AKTUBHOCTB); bu3IgecKoro
COBEPILICHCTBOBAHUSI, pu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM
JEATEIIbHOCTBIO.



Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOHS; MHTEPECOM K
paznuuHbiM  chepaM  TMPO(ECCHOHATBHOW  JACSATEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW M €€ NPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oymymieii mpodeccun W pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHYeCKOMYy OOpa30BaHUIO |
caM000pa30BaHUI0 Ha TMPOTSHKCHWH BCEH JKM3HH; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a/1a4 MAaTEeMaTHICCKOW HAIIPABJICHHOCTH.

IK0JIOTHYeCKOe BOCIIMTAHME:

C(OPMUPOBAHHOCTBIO IKOJIOIMUECKON KYJIbTYPhI, MMOHUMAHHEM BJIHSHHS
COLMAIbHO-DKOHOMHUYECKUX MPOIIECCOB HA COCTOSHUE MPHUPOJIHON M COIMAbHOM
CpeIbl, OCO3HaHWEM TJ00AJIBHOTO  XapakTepa 9SKOJOTHYECKHX IMpoOJeMm;
OpHEHTallield Ha NMPUMEHEHHE MaTeMaTHYeCKMX 3HAHMH JUIS peIICHUs 3a1ad B
001acTH OKpY’KaroIlleld Ccpepl, IUIAHUPOBAHHMS IIOCTYIKOB M OIEHKH HX
BO3MOJKHBIX MOCIIEACTBHH JIsI OKPYIKAIOICH CpeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHSA HAayKH HM  OOIIECTBEHHON NPAKTHKH, IOHHMaHHEM
MaTeMaTHYECKONH Hayku Kak chepbl YeIOBEYCCKOW JEATEIBHOCTH, JTaloB e
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IIUBUJIM3AIMH; OBJIAJACHHEM S3BIKOM
MaTEMaTHKH M MaTEMaTHYCCKOH KyJIbTYpOH KaK CpEICTBOM IIO3HAHMS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M MCCICAOBATEIBCKYIO JICATCIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJIbTaThl OCBOCHHUS IMPOTrpaMMbl YYEOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yHTCs OBJIaJICHUEM YHUBEPCATIbHBIMU
HO3HABAMEIBHBIMU ~ OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eUCmBUAMU, YHUBEPCAIbHLIMU Pe2YIAMUBHBIMU OeUCEUMU.

1)  Vuusepcanvnvie  no3smaeamenvmvle  Oeticmsusi,  obecneuu8aOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00y uarwuxcs (oceoeHue
Memo008  NO3HAHUA — OKpyJcarwe2o  Mupa,  NpUMeHeHue  J102UHeCKUXx,
UCc1e008amenbCKux onepayutl, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBUA:

e BBISBIIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MMPU3HAKH MATEMaTUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONpeNeNicHUs]  MOHSTUH; yCTaHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanuu, OCHOBaHUSA i OOOOIIEHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTh M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpUIATEIbHBIC, €IMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M M
npotuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npeajiaraTb ~ KPUTEPUM IS BBIABJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNL;

JeNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
MIPOBOIUTH CaMOCTOSATEIHHO JTI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MIPSAMBIE U OT MIPOTHUBHOI0), BEICTPAMBATh apTyMEHTAIIUIO,
MPUBOJNTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBL;

BBIOMpATh CIOCOO pelieHus ydeOHOW 3ajadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONee MOAXOMIIMHNA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOPEUYHE, IpOoOIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOE, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHLHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYecKOro
Oo0OBEKTa, SABJICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SBJICHUSIMU, IPOIIECCAMU;

CaMOCTOATENTHHO (POPMYIUPOBATH O0OOIIEHNS U BBIBOJIBI 1O pe3yJibTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000OIIEHUI;

IIPOTHO3UPOBAaTh BO3MOJKHOE pa3BUTHE MPOLECCA, a TAKKE BBIIBUIaTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIAATH JIePUIMTHI MH(DOpPMALMU, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA
Ha BOIIPOC U JJIsl PELLICHUs 3a/1a4u;

BbIOMpaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3IMYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OOPMAIUIO
pa3IUYHBIX BUIOB M OPM IIPENCTABIICHHUS,

CTPYKTYpUpPOBaTh HHPOPMAIUIO, PEJCTABIATh €€ B pa3inyHbIX (popmax,
WJLTIOCTPUPOBATH TpadUyuecKy;



2)

OLICHUBATH HaJIE)KHOCTh uHbopMaIu o CaMOCTOSITEIIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.
Yuueepcanonvie  KoMMyHuxamueHuwle Oelicmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUATOUWUXCSL.
OO01enue:

BOCIIpUHUMATh U  (OPMYJIUPOBATH CYXACHHUS B COOTBETCTBHUM C
YCJIOBHUSIMHU M LIENISIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3ysbTaT;

B X0 00CYXACHHUS 3a/1aBaTh BOIIPOCHI 10 CYLIECTBY 00CYK/1a€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aJjauu, BEICKA3bIBATh U/IEH, HALICJICHHBIE HA MMOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB JHaJIOra, OOHapy»XUBaTh pa3jIMuUe€ U CXOJCTBO MO3ULMM; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIIACUsl, CBOU BO3PAKEHUS;
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJadyd,  SKCIEPUMEHTA,
UCCJENIOBAHMS,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 NMPE3EHTAI[MN U OCOOCHHOCTEHN ayUTOPHH.

CorpyaHuvecTBo:

3)

MOHMMAaTh W WCIOJIb30BaTh  MPEUMYyIIECTBA  KOMaHAHOWM U
WHJIMBUAYAJIbHOU pabOThI MPU PEIICHUH YUEOHBIX 3a/]1a4; IPUHUMATH 1IETh
COBMECTHOM JEATENbHOCTH, IUIAaHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacrpeeNaTh BUAbI paboT, 10roBapUBaThCs, 00CYKaTh MPOIIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyKaeHUs,, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHITH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBaTh CBOM JEHUCTBUS C JAPYTMMH 4YJ€HaMU KOMAaHJbL;
OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIHPOBAHHBIM YUYaCTHUKAMH B3aUMO/ICHCTBUSIL.

Yuueepcanonvie  pezynamuenvie Oeticmausl, obecneuusaiom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATH CIIOCO0 PEIICHUS
C YYETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU [O3HABaTEIbHOM peQieKCHd KaK OCO3HaHUSA
COBEPIIAEMBIX JIECUCTBUM U MBICIMTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;



BJQJIETh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTPOJSL Tpolecca U
pe3yibTara peleHnss MaTEMaTHIEeCKOM 3a1auu;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
0OCTOATEIbCTB, JAHHBIX, HAWJEHHBIX OMIMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBACHATH
MIPUYUHBI JTOCTHKECHHS WIM HENOCTHKEHHUS PE3YJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDI

10 KJTACC

OnepupoBath MOHATUSIMU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEJCTBHUS M3 HHUX IPU PEIICHUH
T€OMETPUICCKUX 3a71a4.

OnepupoBaTh MOHATHSIMU: MAPALICTFHOCTh U MIEPIECHANKYISIPHOCTh MPSMBIX
Y TJIOCKOCTEMN.

KnaccudunmpoBate B3aMHOE pPAcHONOKEHHE MPSAMBIX M IUJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHSATUSMH: IBYTPAHHBIA yTOJ, TPaHW IBYTPAHHOTO YIJIA,
pebpo ABYTrpaHHOTO yria; JUHEHHBIA YroJl JBYTPAHHOTO yTiia; TpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBIMYKIBIH H HEBBITYKJIBIHA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIN MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MUpamMuja; MpU3Ma,
NPsIMOYTOJIbHBIN Mapajuiesienume, Kyo).

KnaccudunmpoBate ~ MHOTOTpAaHHUKHM,  BBIOMpas  OCHOBAaHHS  JUIS
Kkinaccuukanuu  (BBIMYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHHUKH; MPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TTapaJIeICTUIIEbI ).

OnepupoBatTh MOHATUSAMU: CEKYIAs JIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBSACHATH IPUHIUIIBI TOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/T CIEOB.

CtpouTh CceuYeHUS MHOTOTPAHHUKOB METOJOM  CJEIOB, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3amaun Ha HaX0XKACHUE TEOMETPUICCKUX BEITMYMH O 00pasimaM WiH
QITOPUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOABl TPHU PEIICHUH
CTaH/JAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIUMUCS TTPSIMBIMHU.



Pemiath 3a1aun Ha HaX0XKJAEHUE T€OMETPUUYECKUX BEJIMYUH 10 o0pa3iam Uiu
aNropuTMaM, MPHUMEHSS MW3BECTHBIE AHAIIUTHUYECKUE METOMbl IMpPU PELICHUU
CTaHJAPTHBIX ~MATEMATHMYECKUX 3a4a4 HAa  BBIYMCIEHUE YIJIOB  MEXKIY
CKPEIIMBAIOIIMMUCS TPAMBIMH, MEXKIy MPSIMOA M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boraucnsats 00bEMBI U TUIOHIAAM TMOBEPXHOCTEH MHOTOIPAHHHUKOB (MpU3Ma,
nupamyaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUHUCIATH COOTHOIICHHUS MEXIY
IUIOLIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOT00OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHUMMETpPUS B IPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKAaX.

[IpumensTe reomerpuueckue (aKThl I PEIIEHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoJararlinX HECKOJIbKO IaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHaTs mpocTtedmme NOpOorpaMMHBIE  CPEACTBA H  AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOONUTHE MpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKA3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpumeHATh MOMyYEHHbIE 3HAHUS HAa IPAKTUKE: AHAJIU3UPOBATH pPEAIbHbIC
CUTyalldd W TPUMEHATh HM3YYEHHBIE MOHATUS B IMPOIECCE IOUCKA PELICHUS
MaTeMaTU4YecKu C(HOpMYyJIUPOBAHHON MpPOOJIEMbl, MOJAEIUPOBATH peabHbIE
CUTyallMl Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
MCIOJIb30BAaHUEM T€OMETPUUICCKUX TIOHSITHI B TEOPEM, ammapara aareOpsl; penarh
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BEITNYHH.

11 KIIACC

OmnepupoBaTh MOHATHSAMH: IWIMHIPUYECKAs TOBEPXHOCTb, 0Opa3yrouue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKass  MOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON MOBEPXHOCTH, KOHYC; cheprudecKkas MoBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpallleHUsI.

Knaccudunmposats B3auMHoOe pacronoxeHue chepsl U MI0CKOCTH.

OnepupoBatTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHMWE LIAPOBOIO CIIOS, BHICOTA IIAPOBOIO CJOS;
11apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEM TeJ  BpallleHus,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.



OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIIMCAHHBIH B cdepy U
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BNMCAHHAS B MHOTOTPAHHUK WM TEJO
BpAILICHUA.

BbluncnsaTh COOTHOMIEHUSI MEXIY TUIOMIAJIMH MOBEPXHOCTEH U 00bEMaMu
MOTO0HBIX TE.

N300paxkath u3ydaemble (PUTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BbInonaHsATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TN BPAICHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH K MNPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUrypax, MpeACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEUCTBUSL CIIOKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpA Ha YUCJI0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeHATH MTpaBUIIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOZyYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOpPA, YrOd MEXKIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEAECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJIsIpHOE MPOMU3BEACHUE, pacKiaJblBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTy reomeTpuueckue (AKThI IS PEIIEHUS CTEPEOMETPUUECCKUX
3a/1a4, IPeAnoaaralnX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiimme reoMeTpudecKUe 3aadd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agauM Ha [10Ka3aTelbCTBO MAaTEMAaTUYECKUX OTHOUIEHUWA U
HaxXO0XXJICHUE T€OMETPUYECKUX BEJIMYMH MO 00pa3laM Wi alropuTMam, IpPUMEHSSI
M3BECTHBIE METO/IBI IIPU PEIICHUU CTAHAAPTHBIX MaTEMaTUYECKUX 3a]a4.

[IpumenaTs mnpocTtedmme NOpOorpaMMHBIE  CPEACTBA H AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTy4YECHHBbIE 3HAHUS HA MPAKTHKE: aHAIU3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh HM3YYEHHBIE MOHATUS B IMPOIECCE IOMCKA PELICHUS
MaTteMaTU4ecku ChOpPMYJIMPOBAHHOW TPOOJEMBbl, MOJEIUPOBATh peabHbIE



CuTyalliui Ha A3BIKC TCOMCTPHHM, HCCICIOBATH IIOCTPOCHHBLIC MOICIHK C
HCIIOJIB30BAHNECM I'COMECTPHUICCKHUX MOHSITUI U TCOPCM, allliapara aJ'II‘€6pI>I; peuiaTb
MMPAKTHYCCKHC 3a/1a4u, CBA3AHHBIC C HAXOKJACHHUEM I'COMCTPUIYCCKUX BECIWYHMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos JIeKTPOHHbIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Konrpoisbusie | IIpakTnyecku
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThbl
pecypcsbl
bubmnorexa [IOK
1 BBenenue B ctepeoMeTpuro 10 https://m.edsoo.ru/1¢209¢
37
[Ipsimble M TUIOCKOCTH B IPOCTPAHCTBE bubmotera [JOK
2 P poctp . 12 1 https://m.edsoo.ru/1c209e
[TapamienbHOCTh IPSIMBIX U TNIOCKOCTEH 37
bu6mmoreka [{OK
3 [lepneHUKyYASIPHOCTD MPSAMBIX U IJIOCKOCTEHN 12 https://m.edsoo.ru/1¢209e
37
bu6nunoreka [JOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 https://m.edsoo.ru/1c209e
37
bu6mmoreka [IOK
5 MHororpanHuKu 11 1 https://m.edsoo.ru/1¢209¢
37
Bbu6nuorexka [JOK
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/1¢209e
37
bu6mmoreka [JOK
7 [loBTOpEHME: CeueHus, pacCTOSHUS U YTJIbI 4 1 https://m.edsoo.ru/1¢209¢

37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (ungposbie)
Ne i/m KoHTpoJbHBI IIpakTH4eckue
NPorpamMmslI Bcero o0pa3oBaTte/ibHbIE
e padoThI padoTshI
pecypcbl
bu6nuoreka [JOK
1 Tena BpaieHns 12 https://m.edsoo.ru/1c209¢3
7
but6mmoreka [JOK
2 OO0BEMBI TEN 5 1 https://m.edsoo.ru/1¢209¢3
7
bu6mmoreka [IOK
3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1¢209¢3
7
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS bubmorexa LOK
4 P ’ ’ 7 1 https://m.edsoo.ru/1¢209e3
3HaHUI -
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosn4yecTBOo 4acoB JJIeKTPOHHBbIE
Jlara
Ne ungposbie
Tema ypoxka KoHTpo/bHBI IIpakTuyeckue | H3Y4eH
n/n Bcero o0pa3oBaTejibHbIE
e padoThbl padoTsbI us
pecypchl
OCHOBHBIE TIOHATUS CTEPEOMETPHUU:
TOUKa, IpsiMasi, MI0CKOCTb,
bu6mmoreka [JOK
npoctpaHcTBO. [IpaBuia uzoOpaxeHus
1 . 1 https://m.edsoo.ru/aecc77¢c
Ha PUCYHKaX: U300paKeHUs MIOCKOCTEH, p
napaJuleIbHBIX NPSAMBIX (OTPE3KOB), a
CepeuHbI OTpe3Ka
bu6mmoreka [JOK
[TonsTHs: mepecekaroluecs MIOCKOCTH,
2 1 https://m.edsoo.ru/2d8a9¢9
nepecekaromuecs npsmast 1 miocKocTh 9
bu6mmoreka [IOK
[TonsaTHs: nepecekaromecs MIOCKOCTH,
3 1 https://m.edsoo.ru/db685e
IIEpEeCEKAroIINEcs IpsiMast U MII0CKOCTh .
3HaKOMCTBO C MHOTOTpPaHHUKAaMH, bu6moreka [JOK
4 n300pakeH1e MHOTOIPaHHUKOB Ha 1 https://m.edsoo0.ru/a63959%¢
PUCYHKaX, Ha MMPOEKIIMOHHBIX YePTEKaxX d
HavanbHbie cBeeHust 0 Kyoe u bu6muoreka [JOK
5 UpamMuzie, UX pa3BEPTKU U MOJEIIH. 1 https://m.edsoo.ru/b30dff3
CeueHust MHOTOIPaHHUKOB 8
HavanbHbie cBeneHus 0 Kyoe u bu6nuoreka [IOK
6 UpaMUze, UX Pa3BEPTKU U MOJEIIH. 1 https://m.edsoo.ru/3d8ftd3

CeueHust MHOTOIPaHHUKOB

2



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd

[TonaTue 06 aKCHOMAaTHYECKOM bubmuoreka [JOK
7 IIOCTPOECHUH CTEPEOMETPUN: aKCUOMBI https://m.edsoo.ru/OccSc4f
CTEPEOMETPHUH U CIEICTBUS U3 HUX €
IlonsaTne 06 akCHOMATUYECKOM bu6mmoreka [JOK
8 IIOCTPOCHUU CTEPEOMETPUN: AKCUOMBI https://m.edsoo0.ru/239¢8cb
CTEpPEOMETPHM U CIIEICTBUS U3 HAX 4
[TonsTHE 00 aKCHOMATHYECKOM bubmuorexa [JOK
9 [IOCTPOCHUU CTEPEOMETPUN: AKCUOMBI https://m.edsoo.ru/65c6bl
CTEPEOMETPUM U CIEIICTBUA U3 HUX 06
[TonsTHE 00 aKCHOMATHYECKOM bubmuorexa [JOK
10 IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI https://m.edsoo.ru/258fc24
CTEPEOMETPHUU U CIEACTBUS U3 HUX 5
B3anmMHOe pacnionoxeHue npsMbIX B
IIPOCTPAHCTBE: IIEpPECEKArOIIHNECs bubmorexa TIOK
11 ) ’ https://m.edsoo.ru/1a2520f
napajielIbHble U CKPEIIMBAIOITUECS p
IIpsIMBIE a
[TapanneabHOCTh NPSAMBIX U INIOCKOCTEN
bubmnoreka LIOK
B [IPOCTPAHCTBE: MAapaJuIeNIbHbIE IPSIMbIE
12 . https://m.edsoo.ru/93ad36
B [IPOCTPAHCTBE; NapaIeIbHOCTh TPEX b3
MPSIMBIX o
[TapaniaenbHOCTh NPAMBIX U INIOCKOCTEH bubnuorexa [JOK
13 B Ipoctpanctie: [lapannensHocTh https://m.edsoo.ru/eeld19b
IPsIMOM U INIOCKOCTH 9
bu6mmoreka [IOK
14 VYTIIIBI ¢ COHANPABIEHHBIMU CTOPOHAMU https://m.edsoo.ru/9f4071b
9
bu6mmorexa [JOK
15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

https://m.edsoo.ru/fe73386



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe

2

bu6mmoreka [IOK

16 Yroia Mexay NpsAMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/2935a9%a
0
. bu6mmorexa [JOK
[TapamienbHOCTh IIOCKOCTEN:
17 https://m.edsoo.ru/2e18f25
napasuieJbHbIe III0CKOCTH s
bu6mmoreka [IOK
18 CaolicTBa napajuieabHbIX INIOCKOCTEN https://m.edsoo.ru/e504d6
56
[Ipocreiimme mpocTpaHCTBEHHBIE bubnuorexa LIOK
19 (Gurypsl Ha MJIOCKOCTHU: TETPA’IP, KYO, https://m.edsoo.ru/4a28dc0
apajuIesIeuIe T 2
bu6mmorexa [JOK
20 [TocTpoenne ceuenuit https://m.edsoo.ru/1d434d
of
bu6mmoreka [IOK
21 ITocTpoenue ceuennit https://m.edsoo.ru/ec26fe5
d
KonTponshas padota no teme "IIpsimbie bubnuorexa LIOK
22 U IUIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a%e5
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN" 6
[lepnieHqUKyYASIPHOCTD MPSAMOU U bu6nuoreka [JOK
23 IJIOCKOCTH: IEPIECHIUKYIISIPHBIE IIPSIMBIE https://m.edsoo.ru/b19f6a5
B [IPOCTPAHCTBE d
[IpsimMble napaienbHble U bubmmorexa [OK
24 P P https://m.edsoo.ru/0ac11c9
NEepIEHINKYIISPHBIE K MIIOCKOCTH 5
25 [psiMble mapasuienbHbIe U bubmuoreka LIOK



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f

NEPNECHAUKYJIIAPHBIC K IIITOCKOCTH

https://m.edsoo.ru/ba5459
66

[Ipu3Hak nepneHaAuKyJIIPHOCTH IPSIMOU

bu6moreka [JOK

26 https://m.edsoo.ru/f85bfc4
U TUIOCKOCTH P
[Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOM bubmorexa HOK
27 P P YIp P https://m.edsoo.ru/79165d
U TUJIOCKOCTH
15
Teopema o npsiMON NTEPIIEHAUKYIIIPHON buGmotera [IOK
28 P P P Yp https://m.eds00.ru/635¢50
MJIOCKOCTH
87
Teopema o0 IpsAMON NMEPIIECHAUKYIAPHON bubmorexa HOK
29 p p p yp https://m.edsoo.ru/bd3745f
MJI0CKOCTH 2
Teopema o0 mpsMOl NEPICHANKYIISIPHON bubmorexa HOK
30 P P P 4 https://m.edsoo.ru/7d1883
IJIOCKOCTH
4b
[lepnieHauKysip U HAKIOHHBIE: bubnuoreka [JOK
31 pacCTOsIHUE OT TOYKH JO IIIOCKOCTH, https://m.edsoo.ru/33¢c477
paccTosIHUE OT MPSIMOM 10 IIIOCKOCTH d3
[leprieHAMKYISIp U HAKJIIOHHBIE: bubnuorexa [JOK
32 paccTrosiHuEe OT TOYKH 0 INIOCKOCTH, https://m.edsoo.ru/66fefad
pPacCcTosTHUE OT MPSAMOM /10 IIIOCKOCTH d
[leprienquKyIsIp M HAKJIOHHBIE: bubnuoreka LIOK
33 paccTosiHue OT TOYKH 10 INIOCKOCTH, https://m.edsoo.ru/aSb7b8e
paccTosiHue OT MPSAMOM J0 IMIIOCKOCTH 3
[lepnenuKyIsip U HAKJIOHHBIE: bubnuoreka LIOK
34 paccTosiHue OT TOYKH J0 TJIOCKOCTH, https://m.edsoo.ru/dbee22b

paccTosiHUE OT NPSIMOM J0 IUNIOCKOCTH

C



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b

VYTbl B IPOCTPAHCTBE: YIOJI MEXTY

bu6mmoreka [IOK

35 . https://m.eds00.1ru/6b61b2
IPSIMOM U TNIOCKOCTBIO b4
JByrpaHHbIi yToJ, JUHEHHBIA YOI buGmorera 10K
36 yrp YTl Y https://m.edsoo.ru/5fa0b3c
JBYTPaHHOI'O yria .
JIByTpaHHBIN yroi, JUHEWUHBIN yTroJ bubmorexa HOK
37 yrp yroi, Y https://m.edsoo.ru/c7c777¢
JIBYTPaHHOTO yTJia J
[lepneH UKy ISIPHOCTD MJIOCKOCTEH: bubnuorexa LIOK
38 [IPU3HAK MEPIEHAUKYIAPHOCTH IBYX https://m.edsoo.ru/ec3e2da
TIOCKOCTEH 3
[lepneH MKy ISIPHOCTD MJIOCKOCTEN: bu6nuorexa LIOK
39 IIPU3HAK MEPIIECHIUKYIIIPHOCTH IBYX https://m.edsoo.ru/ed9e2a8
IUIOCKOCTEH €
[lepneHIMKyISIPHOCTD MJIOCKOCTEN: bu6nuorexa LIOK
40 HNPHU3HAK EPIECHINKYIIPHOCTH ABYX https://m.edsoo.ru/ba75dcS
IIOCKOCTE 7
bubmuorexa [JOK
41 Teopema o Tpéx nepneHANKyIIpax https://m.edsoo.ru/e4972cd
Y
bu6mmoreka [IOK
42 Teopema o0 TpEX NepneHANKyIIpax https://m.edsoo.ru/52188a
7d
bu6mmoreka [JOK
43 Teopema o Tpéx mepHEHANKYIISIPAx https://m.edsoo.ru/9f24673
6
44 KonTtponbhas pabota no remam bubnuorexa [JOK

"[lepnieHANKYISIPHOCTD NPSIMBIX U

https://m.edsoo.ru/5b971ef



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ed9e2a8e
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https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce

mIockocte" u "Yiibl MEXIy MPSAMBIMHU
U TUIOCKOCTAMM"

|2

ITonsTie MHOIr'orpaHHvKa, OCHOBHBIC
OJICMCHTBLI MHOI'OI'paHHUKA, BBIITYKJIBIC U

bu6mmoreka [JOK

45 . https://m.edsoo.ru/2d24e8
HEBBIITYKJIbIC MHOTOTPAaHHHKH; Pa3BEPTKA 7
MHOTOIPaHHHMKA B
[Tpu3ma: n-yroybHas nmpu3ma; TpaHu U
bu6mmoreka [JOK
OCHOBaHUS TIPU3MBI; TIpsIMAst U
46 https://m.edsoo.ru/b4ad63a
HAKJIOHHAs TTPU3MBI;, OOKOBAsI U TTOJTHAS p
NOBEPXHOCTh IPU3MBbI -
. bu6mmoreka [JOK
[Tapamienenunen, NpsMOYTrOJIbHBII
47 . https://m.edsoo.ru/8a7be68
napaieIeuIe] U ero CBOMCTBA 3
[Tupamuga: n-yrojapHas mupamMua, rpaHu
Bbu6moreka [JOK
¥ OCHOBaHHE MUPAMHJIBI; OOKOBas U
48 https://m.edsoo.ru/fblcd0a
TIOJTHASI TIOBEPXHOCTH MUPAMU/IBI; 5
NpaBUJIbHAS U YCEUEHHAS MUpaMHIa -
[IpaBuIBHBIE MHOTOTPAHHUKH: TIOHITHE
MPaBUILHOTO MHOTOTPAaHHUKA; bubmuoreka [JOK
49 IIpaBWIbHAs [IPU3Ma U NIPaBUIIbHAs https://m.edsoo.ru/074c88
nupamMuia; MpaBWIbHAS TPEYTOJbHAs 65
nupamMua v MPaBWIbHBINA TETPAdIp; KyO
[IpencraBnenue o npaBUIbHBIX bub6nuorexa [IOK
50 MHOTOTPaHHUKAX: OKTa’Ap, TOAEKA AP U https://m.edsoo.ru/a0fdd5b
MKOCadIp. f
CHUMMETpHS B IPOCTPAHCTBE: CUMMETPHUS
OTHOC Fe) o I:) P oi P bubmuoreka [IOK
THOCHUTEJIBHO TOYKH, IIPSIMOH,
51 p https://m.edsoo.ru/b9e777

TJIOCKOCTH. DJIEMEHTHl CHMMETPHUH B
nupamMugax, napauieraenuneaax,

d9
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IMPpaBUJIbHBIX MHOI'OI'PAHHUKAX

Briuucienue 2i1eMeHTOB

bu6moreka [JOK

52 MHOTOTPaHHHUKOB: p&Opa, AUaroHasy, https://m.edsoo.ru/6¢cdbece
YIJIBI f
[Tnomane 60KOBOI MOBEPXHOCTH U
. . bu6mmoreka [IOK
MOJIHOM TOBEPXHOCTHU IPSIMOM MPU3MBI,
53 . https://m.edsoo.ru/37d841
TJI0IIAh OCHOBAHMM, TEOpeMa O 57
OOKOBO MOBEPXHOCTH MPSIMOU MPU3MBI _
[Tnomaas 60KOBOM MOBEPXHOCTH H
N bu6mmoreka [IOK
MOBEPXHOCTHU MPABUIBHON MUPAMH/IBI,
54 . https://m.edsoo.ru/5603e3
TeopeMa O TUIoIIaau OOKOBOM b
MMOBEPXHOCTU YCEYEHHOW MUPAMUIBI _
bu6mmoreka [JOK
KonTponbhas padbota no teme
55 " " https://m.edsoo.ru/a95f5¢c0
MHororpaHHuku 4
bu6mmoreka [IOK
56 [TonsaTre 06 00BEME https://m.edsoo.ru/7ad002
0b
bu6mmorexa [JOK
57 O06BEM TUpaMuIBI https://m.edsoo.ru/235171
b3
bu6mmoreka [IOK
58 O0BEM TUpaMUIBI https://m.edsoo.ru/f47dfef
d
bu6moreka [JOK
59 O06bEM upaMuIbI https://m.edso0.ru/79¢103
12
60 O0BEM TUpaMUIBI Bubnnorexa LIOK

https://m.edsoo.ru/2faadc3
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f

bu6mmoreka [IOK

61 O06BEM npu3mMbl https://m.eds00.ru/798536
08
bu6mmorexa [JOK
62 O06bEM TPU3MBI https://m.edsoo.ru/1e0538
90
bu6mmoreka [IOK
63 O0BEM TPU3MBI https://m.edsoo.ru/482d3f5
1
Kontponbnas padora o teme "O0bEMbI bubmorexa OK
64 " https://m.edsoo.ru/28a657
MHOTI'OI'PaHHHUKOB 1c
[ToBTOpenue, 0600IIEHNE bubnuoreka [JOK
65 cucreMarusanus 3HaHui. [loctpoenue https://m.edsoo.ru/098beda
CEUEHHI B MHOTOI'PaHHHKE d
[ToBTOpEeHME, 0000IICHUE
cucTeMaTH3anus 3HaHui. Beruucnenue
ACCTOSIHMIA: MEX/Y ABYMS TOUYKaMH, OT bubmorexa TIOK
66 P o JABY ’ https://m.eds00.ru/f7792ba
TOYKU J10 NIPSIMOM, OT TOUKHU 10 9
IUIOCKOCTH, MEX]Ty CKPEILIUBAOIIUMUCS -
IpSMBIMU
bu6mmoreka [IOK
67 Hrorosas kKoHTpoOJbHASA paboTa https://m.edsoo.ru/b9146b
c0
IToBTOpeHue, 0000IMIEHE
paTma us 3If:HHﬁ Brruucnenune bubmmorexa LIOK
68 crerem . ' . https://m.edsoo.ru/56765¢

YIJIOB: MEXKIY CKPEIINBAOIIUMUCS
IPSIMBIMHU, MEKY NIPSIMON U

8b
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IUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YIJIOB
MEXy TIIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68




11 KIIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHBbIE
Jlara
Ne ungposbie
Tema ypoka KouTtposbHbl IIpakTuyeckue | H3Y4UeH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI us
pecypcsbl
Cdepa u map: 1eHTp, paanyc, JuameTp; bubmorexa LIOK
1 ' ’ ’ ’ 1 https://m.edso0.ru/0341bc
IO TTIOBEPXHOCTH ChEpHI b
B3anmMHuoe pacnionokenue cepsl u bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTeibHas MIOCKOCTh K 1 https://m.edsoo.ru/bed12a4
chepe; miomaas chepsl 3
b K
N3o0paxkenue cdepsl, mapa Ha nommoreka L0
3 1 https://m.edsoo.ru/bec15f7f
miockoct. CeyeHus 1mapa )
Hunuuapudeckasi MOBEPXHOCTb,
o0pa3yromue UIHHIPHIECKON bubmiorexa HOK
4 M . 1 https://m.edso0.ru/6054b8
MOBEPXHOCTH, OCh LIMJIUHIPUIECKOI ol
[IOBEPXHOCTU o
Hunuaap: ocHoBaHUS 1 OOKOBast
) bu6mmoreka [IOK
MOBEPXHOCTh, 00pa3yromas u oCk;
5 - . 1 https://m.edsoo.ru/1881621
I0Ia1b OOKOBOW U TIOJTHON p
[IOBEPXHOCTHU a
N306paxkenne nuauHApa HA MIOCKOCTH.
Pa3Béprka nununnapa. Ceuenus bu6nuoreka [JOK
6 UIMH/IPa (IUI0OCKOCTBIO, MapauIeIbHOM 1 https://m.edsoo.ru/016e25¢
WM MIEPIICHIUKYIISIPHOM OCH b
IWIHH]PA)
7 Konnueckast moBEpXHOCTB, 1 bu6mmoreka [IOK
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00pa3yrolne KOHMIeCKOU
MOBEPXHOCTH, OCh M BepUIMHA
KOHHYECKOM MOBEPXHOCTH

https://m.edsoo.ru/c94ba09
b

Konyc: ocHOBaHue U BepiIMHAa,

bu6mmoreka [JOK

8 o0pa3syrommas 1 0Ch; TJI0MIAIbs OOKOBOM https://m.edsoo.ru/897dd3
Y ITOJIHOW ITOBEPXHOCTHU b2
Yceu€HHBII KOHYC: 00pa3yoIue u bu6mmoreka [IOK
9 BBICOTA; OCHOBAHHMS 1 OOKOBas https://m.edsoo.ru/1468ba
IIOBEPXHOCTh b3
N3006paxkenne KoHyca Ha MIOCKOCTH.
Pa3sépTka konyca. CeueHus KoHyca bubmuorexa [JOK
10 (TII0CKOCTHI0, apalIeIbHOM https://m.edsoo.ru/Obdelbe
OCHOBAHHIO, U IIFIOCKOCTBIO, 8
IPOXOJAIIEH Yepe3 BEPIINHY)
KoMOuHamwst Ten BpaiieHus u bu6morexa TIOK
11 p https://m.edsoo.ru/3cefl0e
MHOTOTPAaHHHKOB s
MHororpaHHuK, OITMCaHHBIA OKOJIO bubnmoreka [JOK
12 cdepsl; cdhepa, BUcaHHAS B https://m.edsoo0.ru/0b1361
MHOTOTPaHHMK WM B TEJIO BPALCHUS 58
[Tonsitue 06 06bEMe. OCHOBHBIE bubmorexa HOK
13 . . https://m.edso0.ru/26a03fb
CBOIcTBa 0OBEMOB Tel 7
bu6mmoreka [JOK
14 O6béM HMIMHIpa, KOHyCca https://m.edsoo.ru/5513d8
7b
bu6mmoreka [IOK
15 O06BEM mapa u miomaas chepsl https://m.edsoo.ru/d189bd

2



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b

[TonoGHBIC TENIa B TPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUTOIIAISIMA

bu6mmorexa [JOK

16 . . https://m.edsoo.ru/810cfle
MOBEPXHOCTEH, 00BbEMaMH MOJO0OHBIX b
TeN a
" bu6mmoreka [IOK
KoHnTtponbHas paborta o temam "Tena
17 "o " https://m.edsoo.ru/4a33a8a
BpaieHus" u "O0beMbl Te b
BekTop Ha mimockocTy U B buGmorexa TIOK
18 P https://m.edsoo.ru/5caefcl
MIPOCTPAHCTBE b
bu6mmoreka [IOK
19 CrnosxeHue v BBIYMTAHNE BEKTOPOB https://m.edsoo.ru/23f4f08
9
bu6moreka [JOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/dee379¢
b
Paznoxkenue BekTopa 1o Tpém bu6mmoreka [IOK
21 HEKOMILIaHAapHBIM BekTopaM. [IpaBuio https://m.edsoo.ru/a28fd74
napasuieNienune1a €
Pemenue 3aga4, cBsI3aHHBIX C bu6moreka [JOK
22 IPUMEHEHUEM ITPaBUII IEUCTBUH C https://m.edsoo.ru/5a8279
BEKTOpaMU 00
KoopanHaTHO-BEKTOPHBIN METO IIPU bubmorexa HOK
23 P P P https://m.edsoo.ru/d3alfe3
peIlIeHNU TeOMETPUIECKUX 33124 0
[IpsimoyronbHas cuctema KOOpAMHAT B bubnuorexa [IOK
24 npoctpancTse. KoopauHatel BEKTOpa. https://m.edso0.ru/48db70
[Ipocreiimune 3agaun B KOOpAUHATAX 58
25 VYron mexnay Bekropamu. CKansipHOe bubnuotexa [JOK
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IMPOU3BCACHUC BEKTOPOB

https://m.edsoo.ru/725effc
4

Brruncnenue yrioB Mexay IpsIMbIMU U

bu6moreka [JOK

26 https://m.edsoo.ru/8efbe78
IJIOCKOCTSIMU .
KonTponbhas pabota no teme bubnuoreka LIOK
27 "BeKkTopbl 1 KOOpAMHATHI B https://m.edsoo.ru/77¢22fc
npocTpaHcTee” S
[ToBTOpenue, 0600IeHNE 1
. bu6mmoreka [JOK
cucTeMaTtu3aius 3HaHui. OCHOBHBIC
28 https://m.edsoo.ru/1780ba
(burypsl, pakTbl, TEOPEMBI Kypca 5d
IJTAHUMETPUU o
[ToBTOpenue, 0600mEeHNE 1
. bu6mmoreka [JOK
cucTeMaTtu3aius 3HaHui. OCHOBHBIC
29 https://m.edsoo.ru/078cd1
¢burypsl, GakThl, TCOPEMBI Kypca 24
IUIAHUMETPUU -
[ToBTOpeHnue, 06001IEeHNE 1 bu6nuoreka [IOK
30 crucTeMaTH3aIvs 3HaHWM. 3a1aun https://m.edsoo.ru/7491efe
TUTAHUMETPHH U METOJIBI UX PEIICHUS 0
[ToBTOpeHnue, 06001meHNE 1 bu6nuoreka [JOK
31 cHUcTeMaTH3aIvs 3HaHUK. 3a1aun https://m.edsoo.ru/4dffda9
TUTAHUMETPHUH U METOJIBI UX PEIICHUS 7
[ToBTOpEHME, 000OIIICHUE 1
. bubmnoreka LIOK
cucreMartu3aius 3HaHui. OCHOBHBIC
32 https://m.edsoo.ru/74b2ad
¢burypsl, GakThl, TEOPEMBI Kypca 01
CTEpPEOMETPUU -
but6mmoreka [IOK
33 Hroroas KoHTpoJbHASA paboTa https://m.edsoo.ru/ec24dfc

2
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https://m.edsoo.ru/8efbe78e
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[ToBTOpEeHue, 06001IeHNE 1

34
cucreéMaTu3alusa 3HaHUuU

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10
e

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

34
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbI

10 KIIACC
Kon
NnpoBepsieMo IIpoBepsiemble NpeaMeTHbIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOI
ro 00pa3oBaTe/ILHOI NPOrpamMMbl CpelHero 001ero 00pazoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOUYKA, MPSMast, IIIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CJIEACTBUS U3 HUX TPHU PEUICHUU
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBarh MOHATHUAMM: MAPAJUICTIBHOCTh U MEPIEHIUKYJISIPHOCTh
. IIPSIMBIX U IJIOCKOCTEN
74 KnaccuguimpoBaTe B3aUMHOE pacloiOXEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarth NOHATUSAMU: JIBYTPAHHBIA YIoJl, TpaHHU JBYTPaHHOrO yrija,
7.5 pebpo IBYIpaHHOTO YIJIa, JIMHEWHBIA yTrOoJl ABYTPAHHOTO yIJIa, TpaaycHas
Mepa JBYTPaHHOIO yria
y OnepupoBarh MOHATUSMHU: MHOTIOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbII
‘ MHOTOI'PaHHUK, JIEMEHTHl MHOTOT'PAHHHKA, IPABWIHHBIA MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbI MHOTOIPAHHUKOB (MHpaMuaa, NpHU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumnes, Ky0)
KnaccudumnmpoBaTh  MHOTOTpAaHHUKH,  BBIOMpas  OCHOBaHHUS IS
7.8 KIIacCU(pUKAIUH (BBIMYKIIbIC ¥ HEBBITYKIbIE MHOTOTPAHHUKH, ITPABUIIbHBIE
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE TPU3MBI, MapaljieenUuIe/Ibl)
7.9 OmnepupoBaTh MOHATHIMHU: CEKYIas NIOCKOCTh, CEY€HHE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIIBI IOCTPOSHUS CEYCHUI MHOTOTPAHHUKOB, HCTIONb3YSI

METOJ CIICI0B

7.11

CtpouTh ceueHUs MHOTOTPAHHMKOB METOJIOM CJICJIOB, BBIIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:

BUJI CBEPXY, COOKY, CHU3Y




7.12

Pemate 3amaun Ha HAXOXKJACHHE T€OMETPUUECKHX BEJIWYUH 10 0Opasiam
WIM aJITOPUTMaM, TPUMEHSs W3BECTHbIC aHATUTHUYECKHE METOABl IPHU
pEeIICHUH  CTaHJApPTHBIX MaTEeMaTUYeCKMX 3aJad Ha  BBIUYHUCICHUE
paccTOSHUN MEXIYy ABYMS TOYKAMHU, OT TOYKHU JI0 MPSIMOW, OT TOYKHU JI0

IMJIOCKOCTHU, MEKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

Pemate 3amaun Ha HAXOXKICHHE T€OMETPUUECKHX BEIMYUH MO 00pasiam
WIM aJIrOpUTMaM, MPUMEHSs H3BECTHbIE AaHAJUTHUYECKUE METOAbl P
pEIICHUN CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHUE YTIJIOB
MEX/y CKPEIIMBAIOIIMMUCA TMPSMBIMH, MEXKIY NPSMOMl U IUIOCKOCTBIO,

MCIKAY MIIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.14

Bbruuciate 00bEMBI U TUIOIIAAHM TOBEPXHOCTEH MHOTOI'PAaHHUKOB (TIpU3Ma,
NUpaMHua) ¢ MPUMEHEHHEM (OPMYJI, BBIYMCIATH COOTHOLIEHUS MEXIY

momaasamMu HOBerHOCTeﬁ, 00BEMaMu HO,Z[06HBIX MHOT'OT'PaHHUKOB

7.15

OHCpI/IpOBaTL MNOHATHUAMU: CUMMCETPUA B IHPOCTPAHCTBEC, LICHTP, OCbhb U

IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekatp, MpeoOpa3oBbIBaTE W HHTEPIPETHPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TNpeACTaBICHHYIO Ha

YepTeKax U pUCYHKax

7.17

[IpumensTh reomerpuueckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONAraIliUX HECKOJIbKO IIaroB pEUICHUs, €CIM YCIOBUSA

MIPUMEHEHUS 33]IaHbI B IBHOU (hopme

7.18

IIpuMeHATs HpoCTEMIIME MNPOTPAaMMHBIE CPEICTBA M 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI IIPU PCIICHUU CTCPECOMETPUICCKHUX 3aaa4

7.19

HpI/IBOI[I/ITL IpUMEPbI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoac u

JKHU3HH, paCliO3HABATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

IIpuMeHATh NOJydYEeHHBIEC 3HAHUSA HA MPAKTHKE: aHAIU3UPOBATH PEAJIbHbBIC
CUTYyalluu U NPUMEHATHh U3YYEHHBIE TIOHATHUS B IIPOLIECCE MIOUCKA PEILICHUS
MaTeMaTHYeCKu c(HOPMYIMPOBAHHON MPOOIEMBI, MOJICITUPOBAThH PEaIbHbIC
CUTyallud Ha S3bIKE T'€OMETPUH, HCCIENOBATh IOCTPOECHHBIE MOIEIHU C
HCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUH U TEOpeM, armnapara ajireOpsl,
pemiatb  MPAKTHMYECKWE  3a7a4M,  CBSI3aHHBIE C  HAaxOXJICHUEM

IreOMCTPHUUCCKUX BCIINYNH

11 KVIACC




Kon

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

npoBepsieMor .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero 001ero oopa3oBanust
0 pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh MOHATUAMHU: IMIIMHIAPUYECKAsE TTOBEPXHOCTH, 00pa3yroIne
61 WIMHAPUYECKON TMOBEPXHOCTH, NMJIMHIP, KOHHUYECKas IOBEPXHOCTbD,
' oOpazyromue  KOHMYECKOH  MOBEPXHOCTH, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 PacrioznaBats Tena BpaieHus (IIIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MTOTYYSHHS TEJ BPALICHUS
6.4 KrnaccuduimpoBaTs B3aUMHOE pacIiofiosKeHUE Cephl U MIIOCKOCTH
OnepupoBaTh TMOHATHAMHU: MIAPOBOH CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTA CErMEHTa, IIapOBOIl CJIOH, OCHOBaHWE ILIAPOBOTO CJIOS, BHICOTA
IIApOBOTO CJI04, IIIAPOBOW CEKTOP
6.6 Berancnare 00BbEMBI M IUIOMIATM  TOBEPXHOCTEH TENl  BpalleHHS,
' reOMETPUYECKUX TeJ C IPUMEHEHHEM (HopMyT
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIIMCAaHHBIA B cdepy u
6.7 OTMCAHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK HIIU TEJIO
BpallleHus
63 BbruncnsaTe  COOTHOLIGHUS MEXAY IUIOMAASIMH TOBEPXHOCTEH U
' 00bEMaMK OJJOOHBIX TEJ
6.9 N300paxkaTh u3ydaemble (PUTYpBI OT PYKH W C TPUMEHEHHUEM TPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
BeImonHATh (BBIHOCHBIE) IUJIOCKHE YEpPTEXKH W3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (Uryp: BUA CBEpXy, COOKY, CHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Bnekarb, HMHTEPNPETHUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMAILUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensaTy reomerpudeckue (akTbl IJi1 PEHICHUS CTEPEOMETPHUUECKHX
6.12 3aja4, MPEANOJIAraonMX HECKOJIbKO IIaroB PEIICHHs, €CJIH YCIOBHUS
MIPUMEHEHUs 33aJ]aHbl B IBHOU opme
6.13 OrniepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14

BrInonHATe ASUCTBHUS CIIOKEHUS BCKTOPOB, BBIUUTAHUA BCKTOPOB U




YMHOKCHHA BCKTOpPAa Ha 4YHCIIO, O6’B§ICH$ITI>, KakKiMH CBOMCTBaMH OHH

o0JazaroT

6.15

[TpuMeHsTh MpaBUIIO Napasuieenurea Npy CI0XeHUH BEKTOPOB

6.16

OHepI/IpOBaTB NMOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJb BCKTOpAd, PAaBC€HCTBO BEKTOPOB, KOOPAWHATHEI BCKTOpPA,
yroia MCKAY BCKTOpaMH, CKaJIIpHOC MMPOU3BCACHUC BCKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIC BEKTOPBI

6.17

Haxoauts cymMMy BEKTOpPOB M IPOM3BEIEHUE BEKTOpAa Ha YMCIIO, YIroOJl
MEXJly BEKTOpPaMHM, CKaJSIPHOE NPOU3BEIECHUE, PACKIIAABIBATE BEKTOP I10

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aﬂaBaTL IIJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemats HpOCTCfIH.IHG reoOMCTPpUYCCKUC 3aJa4 Ha TPUMCHCHUC BEKTOPHO-

KOOPpAWMHATHOT'O MCTO1a

6.20

Pemrats 3aa4u Ha J0Ka3aTCJIbCTBO MATEMAaTUYCCKUX OTHOIIICHHUU U
HaXOXKACHUC I'COMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIropuTtMam,
IMPUMCHSAA HU3BCCTHBIC METOAbI npu PEIICHNU CTaHJAPTHBIX

MAaTCMAaTHYCCKHUX 3aaa4

6.21

HpI/IMCHHTB HpOCTCﬁH.IPIG MporpaMMHBIC CpCACTBa W OJIICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMECTPUICCKUX 3a1a4

6.22

IIpuBoaUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U

JKU3HU, PpACIIO3HABATDL MPOABJICHHUEC 3dKOHOB I'COMETPHUU B HUCKYCCTBC

6.23

[IprMeHSATh MOTyYEeHHbIE 3HAHUA HA MPAKTUKE: aHAJIM3UPOBATh peaibHbIE
CUTyallud W NPUMEHATh HW3YUYEHHbIE TIOHATHS B IMPOLECCE IIOHMCKA
pelIeHHs MaTeMaTUIeCKu cPOPMYITUPOBAHHOM MPOOIEMBI, MOJIEITHPOBATH
peanbHbIE CUTyallud Ha SI3bIKE F€OMETPHM, HUCCIEN0BaTh NOCTPOCHHBIE
MOJEIN C MCIHOJIB30BAHUEM TIE€OMETPUUYECKUX T[OHATUH M TEOPEM,
ammapaTta anreOpbl, pemarh MNpaKTHYeCKHEe 3a7add, CBsA3aHHBIE C

HaXOXKACHUEM I'€COMCTPHUYICCKUX BCIIMYNH




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KVIACC

Koxa

IIpoBepsieMblii 31EMEHT COACPKAHUSA

I'eomerpus

7.1

OCHOBHBIC TTOHSTHS CTCPCOMECTPHUU. Tqua, npsmas, IUDIOCKOCTb, MPOCTPAHCTBO.
IlonsaTne 06 akCHOMaTUYECKOM MOCTPOCHUHN CTCPCOMETPUN: AKCHOMBI CTCPCOMETPUN

H CJIICACTBUA U3 HUX

7.2

B3aumHOe  pacnosio)keHMe  INpsAMBIX B IIPOCTPAHCTBE:  IEpECEKaroluecs,
napajuielbHble W CKpeluuBaromuecs npsmsle. llapamnensHocTs OpsMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: NApaUIeIbHBIE INPAMBIE B  INPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPAMBIX, NAPAJIEIbHOCTh IPSIMOM M IUIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM  CTOPOHAMHM, YIOJd MEXAy MpsAMBIMA B IPOCTPAHCTBE.
[TapannenpHOCTh TNIOCKOCTEN: MapajlieNbHblE MIIOCKOCTH, CBOMCTBA MapajlIeIbHbIX
mockocteil. [IpocTeiime mpocTpaHCTBEHHBIE (UTYpHl Ha TUIOCKOCTH: TETpa’p,

Ky'6, mapajaCiaCumIica, IoCTpOCHUC CEUCHUI

7.3

[lepneHauKyASIPHOCTh TPSAMOM W IUIOCKOCTU: NEPHEHAMKYJSIPHBIE TMpsSMbIE B
MIPOCTPAHCTBE, MPSMbIE TapAJICIbHBIC U MEPIICHIUKYJIISIPHBIEC K IJIOCKOCTH, MPU3HAK
NEPIEHIUKYIIPHOCTH MPSIMON U MJIOCKOCTH, TEOPEMA O MIPSIMON MEPIEHIUKYISPHOM
IJIOCKOCTH. YTIbl B TMPOCTPAHCTBE: YIroJd MEXAY MNOpSIMOA M IUIOCKOCTHIO,
JIBYTpaHHBIA yroJl, JIMHEWMHBIA yrojd JByrpaHHoro yria. Ilepnenaukynsp u
HaKJIOHHBIE: PACCTOSIHME OT TOYKHU [0 IJIOCKOCTH, PAaCCTOSHUE OT MPsSMOM [0
IJIOCKOCTH, TMPOEKIHsS (UTYpPHI Ha TJIOCKOCTh. [lepmeHanKyISpHOCTh TJIOCKOCTEH:
OpU3HAK  MEPHeHAUKYJISIPHOCTH  OBYX  Iiockocted. Teopema o  Tpéx

NEPIEHANKYIISIPax

7.4

[lonsiTue MHOTOrpaHHWKA, OCHOBHBIE SJEMEHTHI MHOTOTPAHHHKA, BBIMYKIIBIE U
HEBBINMYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. Ilpusma: n-yrompHas
MpU3Ma, TPaHU U OCHOBAHUS NPU3MBbI, TIpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBasi U
T0JIHAsl TIOBEPXHOCTH Mpu3MblL. [lapasienenumnesn, npsaMOyroiabHbIN Mapaienenumne]
u ero cBoiictBa. [lupamuna: n-yrompHas mupamMuaa, TpaHd ¥ OCHOBaHUE MUPAMUJIBI,

OOKOBasg W MOJIHAs IOBEPXHOCThb IMUpPAaMH/bI, MMPABUJIbHAA U yceqéHHaﬂ InrpamMuja.




OnemMeHTbl Npu3Mbl KM nupamunabl. lIpaBuiabHBIE MHOTOIDAaHHUKH: IIOHSTHE
MIPAaBUJILHOTO MHOIOTPAaHHUKA, IIPABUJIbHAs IpU3Ma U IPaBWIbHAS IHUpaMUJA,
MpaBWJIbHAs TPEyToJIbHAs MUpaMUJa U IPaBUIbHBIN TeTpasap, KyO. [IpencraBnenue
O IpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, NOAEKa’ap M ukocadapyrue CedeHus

IMPU3MBbI U TUPAMH/IbL

7.5

CuMMeTpust B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOUKH, IPSIMOM, IIIOCKOCTH.
OneMeHTbl CUMMETPUM B IHMpaMuax, NapajuleleluNenax, IMpaBHIbHBIX

MHOT'OrpaHHUKax

7.6

Brruncnenue 37€MEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yribel. Ilmomans
OOKOBOW TIOBEPXHOCTH U TIOJHOW TMOBEPXHOCTH NPSIMOW TMPHU3MBI, TUIOIIAIb
OCHOBaHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsIMOM npu3Mbl. [1nommans 60koBoit
MOBEPXHOCTH W TIOBEPXHOCTH NPAaBUJIBHOM MNHUpaMHUABI, TeOpeMa O IUIOIIaIu

yceuéHHoi nupamuabl. [lorarue 06 06béme. O6BEM nUpaMubl, MIPU3MBbI

7.7

HOI[06HBIC TCJIa B IPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIomaasaMunu HOBCpXHOCTeﬁ,

00BéMaMu TTIOJOOHBIX TET

11 KITACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

[{unmuHapryecKas MOBEPXHOCTh, 00pa3yIouie HMINHAPHIECKON MOBEPXHOCTH, OCh
WIMHApUYECKOl moBepxHOCcTH. LunmHap: ocHoBaHUS M OOKOBasi MOBEPXHOCTH,

o0pa3yromiast U 0Ch, IJIOIIAAb OOKOBOH U MOTHON MTOBEPXHOCTH

6.2

Konudeckasi moBepXHOCTh, 00pa3yIomre KOHNIECKO MOBEPXHOCTH, OCh U BEPIINHA
KOHUYecKol mnoBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpa3yolas U OcCh,
TI0MIab OOKOBOM M TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasyroniue u

BbICOTA, OCHOBAaHUA U OoKOBas MMOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paguyc, AMaMeTp, IUIOIIalb MOBEPXHOCTH chephl. B3anMHoe

PacCIoJIOKCHHUE C(bepbl U IIJIOCKOCTH, KacaT€libHas IIJIOCKOCTh K C(bepe, momanb

chepnr

6.4

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka muimHapa 1 KOHyca

6.5

KomOuHanuu Tten BpalleHHs M MHOTOTPAHHHUKOB. MHOTOrpaHHUK, OMNMCAHHBIN

OKOJIO C(I)epLI, cq)epa, BIIMCAHHAsA B MHOT'OT'PAaHHUK, UJIX TCJIO BPAlICHUA

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOlcTBa 00BEMOB Ten. Teopema 00 00BEME

OpSAMOYTOJNBHOIO Mapajulelenunena u ciuenactsus n3 Heé. OOBEM IMIMHIPA,




koHyca. O0béM mapa u miomanb chepol

[Tomobupie Tema B mpoctpaHcTBe. COOTHONIGHUS  MEXKIY  IUIOIIAIIMHU

07 MOBEPXHOCTEH, 00bEMaMU MOIOOHBIX TEN
6.8 Ceuenns nunuHApa (MapauieIbHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO M POXOAIIEE YEpPE3 BEPILLUHY ), CEUEHUS 11apa
Bekrop Ha miockoctM M B mnpocTpaHcTBe. ClI0)KEHHE W BBIUUTAHHUE BEKTOPOB.
6.9 YMHOKeHHE BeKTOpa Ha uucio. PasnoxeHue BeKkTopa 1Mo TpEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwio mapannenenunena. Pemenue 3amad, CBA3aHHBIX  C
IIPUMEHEHNEM IPABUJI ICUCTBUI C BEKTOpaMU
IIpsimoyronbHasi cuctemMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHatsl BekTOpa.
6.10 [Ipocreiimne 3amaun B KoOpAMHATaxXx. Yroil Mexay Bekropamu. CkasgpHoe

IMPOU3BCACHUC BCKTOPOB. Breraucnenne YIJIIOB MCXKAY NPAMBIMU W IINIOCKOCTAMMU.

KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTO/ IIpU PCIICHNUU I'COMCTPUYICCKUX 3a1a1




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kona IIpoBepsiemble TPeOOBaHNUSA K MPeIMETHBIM Pe3yJIbTATaM OCBOEHHUS
npoBepsieMor OCHOBHOI1 00pa30oBaTe/IbHON NPOrpaMMbl Cpe/IHero o01Iero
0 TpedoBaHus o0pa3oBaHust

Bragenue MerogaMu [10Ka3aTeNbCTB, alrOPUTMaMHU pELICHUS 3aaad;
yMeHue (OpMyITUpOBaTh M OINEPUPOBATH MOHATHUSMH: OIPEICIICHHE,
aKCuoOMa, TeopeMa, CIIEICTBHE, CBOMCTBO, IPU3HAK, JOKAa3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEP)KICHHUE, NPUBOIUTH NPUMEPBI U
KOHTPIIPUMEPBI, MCIOJIb30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
IIPOBOJIUTh  JIOKA3aTENbHBIE PpACCYyXACHUS IIPM DPEIICHWHM  3aj]ad,
1 OLICHMBATh  JIOTMYECKYI0  IPaBWIBHOCTb  PacCyXKIEHUH;  yMEHHUe
OIEpUPOBATh IOHATHUAMH: MHOXECTBO, ITOJAMHOKECTBO, OIEpalUy HaJ
MHOJKECTBAMHU; YMEHHE HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIN
anmapar Juisl OIIMCaHUs PEAJIBHBIX MIPOLIECCOB U SBICHUN U IIPU PELICHUU
3aja4, B TOM 4YHCIE€ M3 JPYruX Yy4eOHBIX TMpPEAMETOB; YMEHHUE
OINepUpOBaTh MOHATUAMU: Ipad, CBA3HBIM Tpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 33JaBaTh W ONHCHIBATH Tpadbl pPazIHYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaThb l"pa(bbl IIpHu pCHICHUHA 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HATYpalbHOE YHUCIIO, IEN0€ YHCIIO,
CTENEHb C ILIEJIBIM MTOKa3aTelieM, KOPeHb HaTypalbHOM CTENIEHH, CTENEHD C
panMoHANIBHBIM TOKa3aTeJIeM, CTEIEHb C JIEHCTBUTEIBHBIM MTOKa3aTeleM,
norapudm dYHclIa, CHHYC, KOCHHYC M TaHTEHC MPOHM3BOJILHOTO YHUCIA,
OCTAaTOK IO MOJYJIO, PAIlMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOKECTBAa HATypajbHBIX, IENbIX, PAIMOHANBHBIX, JIEHCTBUTEIbHBIX
2 YHUCeJ; YMEHHE UCIOJIb30BaTh NPHU3HAKH JEIUMOCTH, HAWMEHbBIINUN
oOIuii JeNUTeNh U HAMMEHBIIIee 00IIee KpaTHOE, anropuT™ EBkinaa mpu
pelIeHU: 3a7a4; 3HAKOMCTBO C Pa3IUYHBIMU MMO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHHUS;  yMEHHE  BBINIOJIHATH  BBIYKHCICHHE  3HAYCHUH U
npeoOpa3oBaHus  BBIPAKEHUH CO  CTEMEHSMU W Jorapudmamu,

npeobpazoBaHus JTPOOHO-pAlMOHATBHBIX BBIPAYKECHHIA; YMEHHE

OICpUPOBATH INOHATHUAMMU: II0CJICAOBATCIIbHOCTD, apnq)Meanecxa;I




nporpeccusi, TeoMeTpUdecKas Iporpeccus, OECKOHEYHO yObIBarolas
reoMeTpHuecKas NMPOrpeccHsi; yMEHUE 3a/1aBaTh MOCIEI0BATEILHOCTH, B
TOM 4YHCJIE C MOMOUIbI0 PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEepUpOBATH
HNOHATUSAMH: KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE 4YHCIA,
MOJyJIb U apTYMEHT KOMIUIEKCHOTO YHCIIa, (opMa 3alMCH KOMIUIEKCHBIX
gucen (reoMeTpudeckasi, JPUrOHOMETpUIecKas U anredpandeckas); yMeTh
NPOU3BOIUTH apU(METHUECKUE NeHCTBUS C KOMIICKCHBIMH YHCIAMU;
MPUBOJIUTH MTPUMEPHI UCTIOIH30BAHUS KOMIUIEKCHBIX YHCEN; OIIEPHPOBATH
NOHATHAMM:  MaTpuuma 2x2  wm  3%3, ONpeAenuTeNb  MaTpULBL,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OITPCACIINTECIIA

YMeHne oneprupoBaTh MNOHATHAMU: pPalMOHAIbHBIE, UPPALHOHAIBHBIC,
[I0Ka3aTesbHble, CTENEHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUYECKUE
YpaBHEHUsT W HEPABEHCTBA, MX CUCTEMBI; YMEHHME OIEPUPOBATH
HNOHATUAMM: TOXJECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHKE, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMAa YPaBHEHMM U HEPABEHCTB, PAaBHOCWJIBHOCTH
YpPaBHEHUI, HEPAaBEHCTB M CHCTEM; YMEHHUE peIlaThb YPaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOINBID pPa3IMYHBIX IPUEMOB; peIIaTh
YpPaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IApaMETPOM; INPUMEHSITh
YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI JJI PEIIEHUS MATEMaTUYECKUX

3a]a4 U 3a]a4 U3 pa3IuyuHbIX 00JacTel HayKu U peasIbHOM KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (YHKIHS, YETHOCTH (DYyHKIUH,
HNEPUOUYHOCTh (DYHKIMM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
¢byHKUIMHU, SKcTpeMyM (YHKIMM, HauOOJbIllee U HAaHMMEHbIIee 3HAUYCHUS
GYHKIIMM Ha MPOMEXYTKE, HeTpepbiBHAs (DYHKLMS, aCUMITOTHI rpaduka
¢byHKIMU, TIepBasg M BTOpasl MPOU3BOJAHAS (PYHKIUH, T€OMETPUUYECKHH U
¢u3udecKuii CMBICT TPOM3BOJHOM, TIEpBOOOpa3Has, OIpPeaeIEHHBIN
MHTErpajl; yMEHUE HaXOAWUTh aCUMIMTOTHI rpaduka (QyHKLUUH; yMEHHE
BBIUUCIIATH  NPOU3BOAHBIE CYMMBI, TPOHM3BEACHUS, YAaCTHOTO U
KOMIO3ULUK (DyHKIMM, HAXOIUTh ypaBHEHHME KacaTeIbHOM K rpaduky
(GYHKUIMU; YMEHHE HaXOAWTh MPOM3BOJIHBIE 3JIEMEHTapHBIX (QYHKLUH;
YMEHHE WCIIOJNBb30BaTh TPOU3BOJHYIO IUIsi HCCIEHIOBAaHHUS (DYHKITHIA,
HaXOJUTh HaumOONbLINE M HaUMEHbIIUE 3HaYeHUs (QYHKUUN; CTPOUTh
rpadMKd MHOTOWJIEHOB C HCIIOJB30BAHMEM ammapaTa MaTeMaTH4ecKoro
aHaluM3a; MNPUMEHATb MPOM3BOJHYIO M HAXOXKJICHHsS HaWIy4llero
pelieHusT B NPUKJIAJHBIX, B TOM YHCIE COLUAIbHO-I)KOHOMHYECKUX U

(U3NYECKUX 3a/1adax; HaXOAWTh IJIOMAIN U 00bEMBI QUTY C TMOMOIIBIO




HHTCrpaga; INpUBOAWUTL HNPHUMEPLI MATEMATHUYCCKOIO MOACITIUPOBAHUA C

noMoIIbI0 AU depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKINHU, 0OpaTHAs QYHKIMA,
KOMINO3UIMSA (QYHKIUM, JUHEeHas (QyHKUMs, KBaapaTUuHas (QyHKUUSA,
panuoHanbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETpHUYECKHE (DYHKIUH, TOKa3aTelbHAs U
jgorapupmuueckas (yHKIMH; YMEHHME CTPOUTh TIpa(UKH H3YyYEHHBIX
GyHKUMH,  BBINOJHATH  IpeoOpa3oBaHust  TpapukoB  (QYHKIHIA,
UCIOJIb30BaTh IpadUKU Ul U3Y4EHUsS MPOLECCOB U 3aBUCUMOCTEH, Npu
pelIeHNH 3aJlad U3 JIPYrux Y4eOHBIX NMPEAMETOB M 3a/ad U3 pealbHOU
KM3HM, BBIpAXaTh (OpMyllaMH 3aBHCHMOCTH MEXIy BEIHYUHAMU;
UCIOJIb30BaTh CBOMCTBA U rpaduku (QyHKIMHA 17 pelieHus ypaBHEHHH,
HEpaBEHCTB W 3aJa4 C MapaMeTpamH; H300pakaTh Ha KOOPAMHATHOMN

TUIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHune pemaTh TEKCTOBBIE 3a/ladydl Pa3HBIX TUMOB (B TOM YHCIE Ha
MPOLIEHTHI, TOJIM U YacCTH, Ha JIBWKCHHE, paObOTy, CTOMMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33Jla4i U3 00JIaCTU YIPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(¢buHAHCAMM); COCTaBISATh BBIPAKEHUS, YPaBHEHHS, HEPaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJaud, MCCIEA0BaTh MOJIYYEHHOE pElIeHHE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yNbTAaTOB; YMEHHE MOJAEIUPOBATH
peanbHbIE CHUTyallMd Ha SI3bIKE MAaTEMaTHKW; COCTAaBJISITh BBIPAKEHMS,
yYpaBHEHHS, HEpPaBEHCTBA W HUX CHCTEMbl IO YCJOBHIO 3aJlauH,
UCCIEAOBAaTh IOCTPOEHHBIE MOJIEM C HCIIOJIb30BAaHUEM ammapara

ayreOpbl, UHTEPIIPETUPOBATH MOIYUYEHHBIN pe3yibTatT

YMeHHe omnepupoBaTh MOHATHUSAMU: CpeIHEee apu(pMETHUECKOe, MEANaHa,
HauOoJbIllee U HAaMMEHbIIIee 3HAUCHUS, pa3Max, AUCIEPCHs], CTAaHIaPTHOE
OTKJIOHCHHE YHCJIOBOTO HabOpa; yMEHHUE H3BJICKATh, HHTCPIPETUPOBATH
UH(POPMAILIUIO, IPEIICTABICHHYIO B TAaOJIHIIAX, HA AUarpamMmax, rpadukax,
OTPaKAOIIYyI0 CBOMCTBA PEAbHBIX MPOIECCOB U SBJICHHUIA, MIPEICTABIATh
nHQOpMaIMi0O ¢ TIOMOIIBI0 TaOJNMII W JUarpamMMm; HCCIIEIOBaTh
CTaTUCTHYCCKHUEC JaHHBIC, B TOM 4YHCIIC C HpI/IMeHeHI/IeM Fpa(bI/I‘-IeCKI/IX
METOOAO0B U BHGKTPOHHI)IX Cpe)ICTB; Fpa(l)I/I'-IeCKI/I HUCCJICOA0BATH COBMCCTHBIC

Ha6J'IIO)IeHI/ISI C MOMOMIBIO JuarpaMm pacCcCruBaHuA U JIMHEMHOMN perpeccuun

YMeHHe OmnepupoBaTh IOHATUSAMHU: CIYyYaWHBIH OINBIT M CIy4ailHOe
COOBITHE, BEpOSITHOCTh CIY4YailHOrO COOBITUSI; YMEHHUE BBIYHCIATH

BCPOATHOCTL C HCIIOJIb30BAHHCM I‘pa(bI/I‘IeCKI/IX MCTOJOB; IPUMCHATH




(bopMyJbl CIOXKEHHS U YMHOXEHHUS BEpOSTHOCTEH, (hOpMyJly IOIHON
BEpOSATHOCTH, (opmyiy bepHymnnu, komOuHaTOpHbIe (PaKThl U (HOPMYJIBI;
OLICHMBATh BEPOSITHOCTH pEAJbHbIX COOBITUH; yMEHHME OIEepUpOBaThH
NOHATHAMM: ClIy4ailHas BEIWYMHA, paCIpelelIcHUEe BEpPOATHOCTEH,
MaTEMaTHYECKOE OXKUAAHHWE, AMCIEPCUS M CTaHJAPTHOE OTKJIOHEHHE
CllyyallHOH  BEJIMYMHBL, (YHKIMM paclpelesieHuss M IJIOTHOCTH
PaBHOMEPHOI0, I10KA3aTEILHOIO U HOPMAJIbHOIO paclpeesIeHUui; yMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacIpeesICHUH Al pelieHus 3aaay;
3HAKOMCTBO C HMOHATHSMM: 3aKOH OOJIBIINX YHMCEN, METO/bI BHIOOPOUHBIX
UCCJIEIOBAaHUM; yMEHHE TMPUBOJAUTH IPUMEPHI MPOSBIEHUS 3aKOHA
OONBIIMX YHCENl B NPUPOAHBIX U OOILECTBEHHBIX SBJICHUSX; YMEHUE
OIIEpUPOBATh MOHATUSAMU: COUYETAHME, NIEPECTAHOBKA, YUCIIO COYETAHUH,
YUCIO  IEpecTaHoBOK; OuHOM  HbroTOHAa; yMeHHEe  NPUMEHATH
KOMOUHATOpHBIE (DaKThl U PACCYKJIEHHsS Ul PELICHUs 3a/1a4; OLlEHUBATh
BEPOATHOCTH PealIbHbIX COOBITUH; COCTABISATh BEPOSTHOCTHYIO MOJENb U

HHTCPIIPETUPOBATH HOHy‘IGHHHﬁ pe3yiibTat

YMeHHe onepupoBaTh IMOHATHAMH: TOYKA, IpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, INIOCKAN yTOJ, IBYIPaHHbIN
YTOJI, TPEXTPAHHBIN yTOJI, CKPEIMBAOIIMECS MIPSIMBIE, TAPAJIEIBHOCTD U
NEPNCHAUKYIISIPHOCTh IPSAMBIX H HHOCKOCTefI, yroia MCExay HIpssMbIMH,
Yrol MEXKIy MNpsAMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSAMH,
paccTosiHUE OT TOYKHM [0 IIIOCKOCTH, PACCTOSHUE MEXKAY IMPSIMBIMH,
pPacCTOsTHUE MEXAY IUIOCKOCTSMH; YMEHHME HCIIOIb30BATh IPU PELICHUH
3aJjay U3y4YeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHUE OLICHUBATh
pasMepel OOBEKTOB OKPYXKAIOIIEr0 MHpPA; CTPOUTh MaTeMaTUYECKHE
MOJEIN C TOMOINBIO T€OMETPUYECKUX IOHATUH W BEIMYMH, DPEIIATh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3a/1a9U
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMIAAL (UTYpPBI, 00BEM (UTYpHI,
MHOTOTPAaHHHK, NPaBHJIBHBI MHOTOTPaHHHK, CEYCHHWE MHOTOIDaHHUKA,
Ky0, mnapajienenunen, Opu3Ma, NHpamuaa, ¢Gurypa u IOBEPXHOCTh
BpalieHus, MWIUHAP, KOHYC, map, cdepa, miomanb cgepsl, IMI0maIb
NOBEPXHOCTU MHUPAMHIbI, TPHU3MBI, KOHyca, IMIMHApa, 00BEM KyOa,
NPSMOYTOJBHOTO TapajUleNienuIeaa, MUPaMUAbl, TPHU3MBI, IHIHHIPA,
KOHyCa, IIapa, pa3BEéPTKa MOBEPXHOCTH, CCUCHMS KOHyca M LWIMHAPA,
napajyieNibHble OCH WM OCHOBAHMIO, CEUYEHHE Iapa, IJIOCKOCTb,

Kacaromasics cdeppl, IMWIMHAPA, KOHYCAa, YMEHHE CTPOMUTH CEUEHUE




MHOTOTpaHHMKa, U300pakaTb MHOTOTPAaHHUKHU, GUTYPBI U MOBEPXHOCTHU
BpAIlIEHUs], UX CEYEHMsI, B TOM YHCJIE C TIOMOILBIO NIEKTPOHHBIX CPEICTB;
yYMEHHE MPUMEHITh CBOWCTBA T'€OMETPUYECKUX (DUTYp, CAMOCTOATEIHHO
(bopMyIIMpOBaTh ONPEEICHUS U3YYaeMbIX (QUTYp, BBIIBUTATh TUIIOTE3bI O
CBOWCTBaX M NpPU3HAKAX T'€OMETPHUYECKUX (UTYp, OOOCHOBHIBATH HIIU
OmpoBepraTh MX; YMEHHE NPOBOAUTH Kiaccupukaluuo QUryp Imo
pa3NMYHBIM TIPU3HAKAM, BBIIOJHATH HEOOXOJUMBIC JOTOJIHUTEIIBHBIC

MMOCTPOCHUS

11

YMeHue onepupoBaTh IMOHATUSIMU: JABW)KEHHE B  IPOCTPAHCTBE,
napajuieJbHbIil EPeHOC, CUMMETpPHs Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHue TMOA00US, TOAO00HBIE (UTYPBI;, yMEHUE
pacrmo3HaBaTh paBHbIE W MOAOOHBIE (PUTYpBI, B TOM 4YHCIE B MPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUUYECKHUE OTHOIIEHUS
MIPU pEIICHUH 3a/1a4; HaXOJAUTh T€OMETPUUECKHUE BETUUHHBI (JTMHA, YTOJI,
IUI0IAAb, 00BbEM) IPU PEIICHUH 3a7a4 U3 APYTHX YUeOHBIX MPEAMETOB U
u3 peaHBHOﬁ KHU3HU, YMCHHEC BBIYHUCIATL TICOMCTPHUYCCKUC BCINMYHUHBI
(nmuHA, yroia, Mom@aab, OOBEM, IUIONIA[b MOBEPXHOCTH), HCIOIB3YS
HN3YYCHHBIC (1)OpMy.]II)I n MCTOJAbI, B TOM YHCJIC: IUIOIIAJlb IMOBECPXHOCTH
MUpaMUIbl, TPU3MBL, KOHYCa, [MWIMHIPA, IUIOMAAs cdepbl; 00bEM Kyoa,
IpAMOYTOJIBHOI'O Mapajiiejicnumneaa, IMnupaMu/bl, IIpWU3MbI, NWIWHAPA,

KOHYCa, I1apa; YMEHHE HaXOIUTh OTHOIIIEHHE 00BhEMOB TTOTI00HBIX (hHUTyp
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YMeHne onepupoBaTh MOHITUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHNE BEKTOpa Ha YHCJIO, PA3JIOKEHHE BEKTOpa IO Oas3ucy,
CKaJsIpHOE TPOM3BEACHHE, BEKTOPHOE TMPOM3BEIACHHE, Yrol MEXIy
BEKTOpPAMH;, YMEHHE HCIIOJIb30BATh BEKTOPHBIA M KOOPIWHATHBIA METO]T
JUISL  pelIeHHs TeOMEeTPUYeCKHUX 3aJad M 3a7ad JApPYyrux y4deOHBIX

MPEIMETOB
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YMeHue BBIOMpATh TMOAXOIAIIMN METON JJsl  peIleHUs 3a/layuu;
IIOHMMAHHAE 3HAYUMOCTH MATEMaTUKH B M3YyYEHUU NPHUPOIHBIX U
OOIIECTBEHHbIX TPOLIECCOB W  SBICHUHM; yMEHHE pacHO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE, YMEHHME INPHUBOJIUTH
IpUMEPBl  MAaTEMaTUYECKUX  OTKPBITUM  POCCUMCKOM M MUPOBOU

MaTE€MaTUYECKON HAyKH




HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsiemMblii 3JIeMEeHT coOiep:KaHUS

Kon

1 Yucna 1 BBIYUCICHUS

1.1 Harypanbsble u nensie uncna. [Ipu3Haku AeIMMOCTH HEIbIX YHCell

> Panmonaneupie uncina. OOBIKHOBEHHBIE U JAECSITUYHBIE JpOOH, TPOIECHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaibHOH cTemneHu. [leiicTBus ¢ apudmeTnaeckuMu
' KOPHSIMU HaTypaJlbHOMN CTETIeHU

14 Crenenb c 1enbIM noka3zateneMm. CTeneHb ¢ palMoHaIbHBIM MToKa3aTesneM. CBoiicTBa
' CTENEHU

s CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuynble U HaTypajabHbIC JOrapudMbI

JleiicTButenbHble 4ucna. ApUPMETHUECKHE OMNepalud ¢ JeHCTBUTEIbHBIMH
1.7 yucinamu. [IpubnmkEHHbIe BEIYUCICHUS, TIPaBUiIa OKPYTIICHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobpazoBanHue BhIpaKeHUI

1.9 KommiekcHbie uncna
2 VYpaBHEHUs U HEpPABEHCTBA

2.1 Lesnbie u 1poOHO-paIOHAIBHBIE YPaBHEHHUS

2.2 HppanuoHaibHble ypaBHEHUS

23 TpuroHomeTpuyeckre ypaBHEHUS

24 [Toka3zaTenbHbIE U JTOTapUPMHUUECKIE YPABHEHHS

2.5 Lenbie 1 1poOHO-palIMOHATIEHEIE HEPABEHCTBA

2.6 HppaunoHaiibHbIe HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOoTrapuhMUYECKIE HEPABCHCTBA

2.8 TpuroHomeTpruieckre HEpaBEHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaenuTenb MaTpUILIbI
3 OyHKINU U Tpaduku
11 OyHKua, cnocoOwl 3amanus (GyHkiuu. ['paduk dyakmuu. B3zanmaO oOpaTHBIE
' ¢ynkuuu. YétHeie U Heu€THBIe QyHKIMU. [lepuoanueckue GpyHKIUHN
OOnactp ompeneneHuss W MHOXKECTBO 3HaueHWid ¢GyHkiouu. Hymm  QyHKIum.
19 [TpoMeXyTKM  3HAaKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTU  (DYHKIIHH.
' MakcumymMbl 1 MHHUMYMbI ¢GyHKknud. HaumOoinbllee M HavMeHbIEE 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHas (GyHKOMsS C HaTypajdbHBIM W IEJbIM ToOKa3areneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS /-0l CTENECHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [oka3zarenbHas u norapudmMudeckas GyHKIUU, X CBOHCTBA U TpaduKu
16 Touku paspeiBa. AcuMmMnToThl rpaduxoB Qynkuumii. CpoiicTBa  (QyHKUUH,
' HENpPEepBIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEHLHOCTEHN
3.8 ApudmeTnueckas u reomeTpudeckas nporpeccur. DopmMyiia CI0KHBIX POLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajimsa
4.1 [IpousBonnas Gpynkuuu. [IpousBoaHble 31eMEHTApHBIX QYHKIUN
[IpumeHeHne mNPOU3BOAHON K HCCIEIOBAHUIO (YHKUMI HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HadYeHus (QyHKIH Ha
OTpE3Ke
4.3 [lepBooOpasnas. MuTerpan
5 MHoOkecTBa U JOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMHu. [{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpust
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpasHuKu




7.4

Tenau IMOBCPXHOCTHU BpalllICHUSA

7.5

KoopauHats! 1 BEKTOPHI




MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamma yuyeOHOro Kkypca «BeposSTHOCTP M CTaTHUCTHKa»
6azoBoro ypoBHs misi oOydarommxcs 10 —11 kmaccoB paspaboTana Ha OCHOBE
®enepalbHOTO  rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa CPEIHETO
oOmiero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEABABISIEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAIULUNA POCCHUCKOrO
oOpazoBanus. Peanuzanusi mporpamMmbl 00ecTieUYUBAeT OBJAJACHHE KIIFOUEBBIMU
KOMIETEHIMSIMH, COCTABJIAIOIIMMU OCHOBY JJII CaMOPa3BUTHsI M HENPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

VY4eOHbIil Kypc «BeposTHOCTh M CTATUCTHKA» 0a30BOr0 ypOBHS SIBIISIETCA
MPOJIOJKEHUEM U Pa3BUTHEM OJHOMMEHHOrO Yy4eOHOro Kypca 0a30BOr0 ypOBHS
ocHOBHOM mmikoJyibl. Kypc mnpennHasHadueH st (popmMupoBaHus y OOyYarolIuXcs
CTaTUCTUYECKOW KYJbTYpbl M IIOHUMAHUS POJIM TEOPUH BEPOSTHOCTEN Kak
MaTeMAaTUYECKOr0 MHCTPYMEHTA JJIsl U3YUYEHUS CIy4dallHbIX COOBITUH, BEMYMH U
npoueccos. Ilpu u3ydeHum Kypca 00OramaroTcss MPEACTABICHUS YYalllUXCs O
METO/IaX MUCCIEI0BAHNUS U3MEHYMBOIO MHUPA, Pa3BUBAETCS IOHUMAHUE 3HAYMMOCTH
U OOIIHOCTHM MaTeMAaTUYECKUX METOJOB IIO3HAHUS KaK HEOTHEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAy4YHOI'0 MUPOBO33PEHUS.

CopeprkaHue Kypca HampaBJICHO HA 3aKpEIUIeHUE 3HAHUM, MOJYyYEHHBIX MpHU
M3YYECHHHM KypCa OCHOBHOMW IIKOJIBI M HA PA3BUTHE NPEACTABICHUN O CIIy4alHBIX
BEJIMYMHAX W B3aUMOCBA3SX MEXJy HUMHU Ha BaXKHBIX IPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPIIHYTHI U3 OKPYXKAIOLIEr0 MUPA.

B cooTBeTrcTBHM C yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIECHBI
CIIEYIOIlME OCHOBHBIE cojepKaTeiabHble JHMHUU: «CioyuyaiiHble COOBITUS U
BEPOSATHOCTHY», «CiyyaliHble BEJIMUNHBI U 3aKOH OOJIBIINX YHUCEID).

BaxkHyro 4acTh Kypca 3aHUMAaeT H3YyYEHUE TEOMETPUYECKOIO0 U
OMHOMMAJIBHOTO PAaCIpEAEIEHUd U 3HAKOMCTBO C UX HENPEPHIBHBIMU AHAJIOTAMHU
— IIOKA3aTeJIbHBIM U HOPMaJIbHBIM PaCIPEACIICHUSIMH.

Conepxxanue snHUM «CiyvyaiiHble COOBITUSL M BEPOATHOCTH»  CIY’KUT
OCHOBOM JIs1 (hOPMHUPOBAHMSI TPEJICTABICHUNA O pacHpelesieHUU BEpPOSITHOCTEH
MEXAY 3HAUYCHHUSAMH CIyYaillHbIX BEJIMYMH, a TAKXE 3Ta JMHUSA HE0OXoauMa Kak



0aza s W3ydeHHUsS 3aKOHA OONBIIUX YHCeNl — (PYHIAMEHTAIBHOTO 3aKOHa,
JCHCTBYIOIIETO B TIPHUPOJE H OOIIECTBE H HMMEIOIIET0 MaTeMaTHYECKYIO
dopmanmzaruio. Cam 3aK0H OONBIINX YHCEN MpeJiaracTcs B 03HAKOMHUTEIbHOM
dbopMe ¢ MUHIMAJTEHBIM UCIIOJIb30BAaHUEM MAaTEMATHIECKOTO (hopMain3Ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIIyYallHBIMH  BEJIHMYWHAMH,
aKIEHTUPYIOT BHUMAaHHE IIKOJHHUKOB HA OINMCAaHUU M W3YYCHHH CIIyYaiHBIX
SIBJICHUHA C TTOMOINBI0 HENpPephIBHBIX (yHKIMH. OCHOBHOEC BHHUMAHHE YICISACTCS
MOKA3aTeIbHOMY W HOPMAaJIbHOMY pacHpenesIeHUsIM, TPHU ATOM MPEANOaraeTcs
O3HAKOMUTEIBHOE U3Y4YEHHE Marepuania 0e3 J10Ka3aTelbCTB MPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenue kypca «BeposiTHOCTh M CTaTUCTHKa» Ha 0a30BOM YpPOBHE
OoTBOJIUTCA | Yac B HENENI0 B TEUEHHUE KaXJOro roja oOydeHwus, Bcero 68
y4eOHBIX YacOB.

COAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienne nOaHHBIX C TOMOLIBIO Tabmuy W guarpamm. CpenHee
apupMeTHUYecKoe, MeIuaHa, HaumOoJblllee W HaUMEHbLIEe 3HAYEHUs, pa3Max,
JUCTIIEPCHS M CTAHJIAPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB.

CayyaiiHble SKCIIEpPUMEHTHI (OIBITHI) U CIIy4aiHbIe COOBITHS. DJIEMEHTapHbIE
coObITusl (Mcxofbl). BepodaTHoCcTh citydaiiHOTO coObITHs. bnm3ocTe 4yacToThl U
BEpOATHOCTH  coObITuH.  CiyyailHble  ONBITBI  C  PaBHOBO3MOKHBIMU
AJIEMEHTapHbBIMU  COOBITUSAIMU.  BeposTHocTH  cOOBITHMII B ONBITax  C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HaJ COOBITUSIMU: TIEpeceueHne, 00beIMHEHNE, POTUBOIOJIOKHBIE
coObITHs. Jnarpammel Ditiepa. @opmyiia CJI0KEHUS BEPOSATHOCTE.

YcnoBHass BEPOATHOCTb. YMHOXKEHHE BEPOATHOCTEW. JlepeBo cCilydallHOTO
skcrnepumenTa. @opmyiia MoaHOM BepossTHOCTU. HezaBucHMbIie COOBITHS.

Kom6unaropHnoe npasuio ymHoxxenus. [lepectanoBku u gaxropuan. Yuciao
coueranuil. Tpeyronsuuk [Tackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbli ONBIT (MCTIBITAHUE), YCIIEX U Heyaauda. HezaBucumbie
ucneiTanus. Cepusi HE3aBUCUMBIX HCIBITaHUM A0 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAaHUN bepHysum.



Cnyuaitnas  BenuuuHa. Pacnpenenenue  BepostHocte.  luarpamma
pacnpenenenud. lIpumepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMHAJIBHOE.

11 KJTACC

YucnoBele  XapakTEpUCTHKW  CIIyYaWHBIX  BEJIMYMH: MAaTEMaTHYECKOE
OKMJIAHUE, IUCIEPCHs W CTAaHJAPTHOE OTKIOHeHHe. [IpuMepbl npuMeHeHus
MaTeMaTH4YECKOr0 OXKUJAHWs, B TOM YMCIE B 3aJa4ax W3 MOBCEIHEBHOW KU3HHU.
MatemaTuyeckoe OxuaaHue OMHAPHOW CIIyyallHOW BeJWYUHBL. MaTemaTuueckoe
OKMJIAHUE CYMMBI CIy4YallHBIX BEJIWYMH. MareMarudyeckoe OXKHIaHUE U
JUCTIEPCHS TEOMETPUUECKOTr0 1 OMHOMUAIILHOTO PACTIPEETICHHM.

3aKkoH OONBLIMX YHMCENl U €ro pojib B HayKe, MPUPOJE U OOIIECTBE.
Br100opouHbIit METO/ UCCIIEAOBAHUM.

[Ipumepsl HENPEpBIBHBIX CIy4alHbIX BeaW4yuH. IloHATHE O IUIOTHOCTH
pacnpeneneHus. 3aaady, PUBOIAIIME K HOPMAJIbHOMY paclpeseseHuro. [Tonstue
O HOPMAJILHOM pacCIpeeICHUN.

IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yibTaThl OCBOCHHSI TMPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTC:

I'paxxnanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WJI€HAa POCCUHCKOr0 OOIEeCTBA, MPEACTABICHUEM O
MaTeMaTHYCCKHX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
Mporeayp TpaxiaaHCKOro ooOmecTBa (BBIOOPBI, ONPOCHI W Mp.), YMEHHEM
B3aUMOJICMCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMHA 1 HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKON UJICHTUYHOCTH, YBAKCHHS K
MPONUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JIOCTIDKCHHN B JPYTrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:



OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOrO Hapoaa;
c(hOpMHPOBAHHOCTBIO ~ HPABCTBEHHOT'O  CO3HAHUS, JOTUYECKOTO TIOBEACHMS,
CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHHEM JOCTUKEHUNU HAYKU U JACSATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIa/1a B IOCTPOECHHUE YCTOMUMBOIO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKJIeHUN;
BOCIIPUUMYMBOCTBIO K MATEMATUYECKUM ACTIEKTaM Pa3IMYHBIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHME:

chOpPMHUPOBAHHOCTBIO YMEHMSI TPUMEHSATh MAaTeMaTHYEeCKHE 3HAHHUS B
HWHTEpecax 370poBOro u 6e30macHoOro odpasa *K1U3HU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JI0POBbIO (370pOBOE€ MHUTaHKE, COATAaHCUPOBAHHBIM PEXKUM 3aHSATUU U

OT/IbIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3ngecKoro
COBEpPIIICHCTBOBAHUS, npu 3aHATHAX CIIOPTHUBHO-0370POBHUTEIHLHON
TeSITEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuyHbiM  chepaM  TpPo(PECcCHOHANBHON  NEATENbHOCTH, CBSI3AHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIaHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K  MareéMaTU4ecKoMy OOpa3OBaHHIO U
caM000pa30BaHUI0 HAa MPOTSHKEHUH BCEW KU3HMU, TOTOBHOCTBIO K AKTHUBHOMY
YYacTHUIO B PELICHUH NPAKTUYECKUX 33]1a4 MaTEMATUYECKON HAIIPABJICHHOCTH.

JKOJOrHYeCKOe BOCIIUTAHUE:

C(OPMUPOBAHHOCTHIO SKOJIOTMUECKON KYJIbTYphl, MOHUMAHUEM BIUSHUS
COLMAJIBHO-DKOHOMHMYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa SKOJOTMYECKHX MpoldIieM;
OpHEHTAIlME Ha NPUMEHEHME MATEMAaTHYECKMX 3HAHWM Ui pelieHus 3aaad B
o0acTh OKpy’Karolled cpeabl, IUIAaHUPOBAHHUSI TMOCTYIKOB M OLEHKH UX
BO3MOYKHBIX ITOCIICICTBUU I OKPYKAIOLIEH Cpebl.

LleHHOCTH HAYYHOI'O ITO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKu M  OOIIECTBEHHON NPAaKTHKH, TOHUMaHUEM
MaTEeMaTUYECKOM HayKh Kak cQepbl YelIOBEUECKOW NeATeNbHOCTH, JTaloB ¢
pa3BUTHA W 3HAYUMOCTH I Pa3BUTHUS LUBWIM3ALWUH;, OBJIAJACHUEM SA3BIKOM
MaTeMaTUKH M MAaTeMaTU4YECKOW KyJNbTYpOM KakK CpPEICTBOM ITO3HAHUS MMHPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYI0 M MCCIENOBATENBLCKYIO JESITEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI



MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMera
«Marematuka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HAGAMENbHOIMU  OCUCBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcCmeUAMU, YHUBEPCATbHBIMU Pe2yIAMUSHbIMU 0eUCBUIMU.

1)  Vuusepcanvnvie = no3znasamenwvuvle  Oeticmsusi,  obecnedusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYXCalowjeeo  Mupa;  npumeHeHue  J02U4ecKux,
uccie0o8amenbCKux onepayull, ymenull pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBus:

e BBIABIIATHh U XaPaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUAX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (POPMYIHPOBATH
ONpEJNENICHUs]  MOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIA  IMpPU3HAK
KJaccu(ukanuy, OCHOBaHUS A OOOOIIEHHMS W CpaBHEHUS, KPUTEpUU
MPOBOJAMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATHP  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX W YTBEPKICHHSIX;
npenjaratb ~ KpUTepUM  JUJISL  BBISBJICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUN;

e JIeNaTh BBIBOABI C HCITOJIB30BAHWEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATEILHO JTI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUH (MIPSAMBIE U OT IPOTUBHOTO), BEICTPAMBATh apTyYMEHTAIIUIO,
MPUBOJUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJIEHUS U BBIBOJIBL;

e BBIOMpaTh croco0 penieHUs y4uyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpATh Hawboyiee MOAXOMSIMUNA C Y4ETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBrle uccienoBare/Jbckue AeiCTBHUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT IMO3HAHUS,
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOpPEUUE, NpOoOIeMy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (OpMUPOBATH  TUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
WCCIICIOBAHNE TI0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTHUeCKOTO
O0BbEeKTa, SIBJICHHUSA, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;



CaMOCTOATETHHO (POPMYIUPOBATH OOOOIIEHNS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

MPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe BBIIBUTATh
MPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmanmeii:

2)

BBIBIIATE JeunuThl WHPOpMAIIUK, JaHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3aa4H;
BBIOMpAaTh  WMHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITUIO
Pa3TUYHBIX BUIOB M OPM IIPEICTABIICHHUS,
CTPYKTYpHpPOBaTh WH(POPMAITHIO, IPEACTABISITH €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKH;
OIIEHUBATh Ha/IEKHOCTD THPOpMAIUH o CaMOCTOSITEITLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie KoMMyHukamueHwvle Oelicmeus,  obecneuugarom

CchopMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.
Oomenue:

BOCIIPUHUMAaTh ¥ (POPMYyJIHpOBaTH CYKIEHUS B COOTBETCTBHHM C
YCJIOBHSIMHU | TIEJISIMHA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJy pelIeHus 3a7]a9i, KOMMEHTHPOBATh IMOJTYYCHHBIN pe3yibTarT;

B X0/ OOCY>KJICHHsI 3a1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOi TEMBI,
MPOOJIEMBI, perraeMou 3aa4u, BEICKA3bIBATh MJICH, HAIICIICHHBIE HA TTOUCK
pEIICHMs; COMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHaliora, OOHApYKUBATh Pa3lIMYMe U CXOJCTBO IO3UIIUH; B
KOPPEKTHOU popMe HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTaThl  PEIICHHUS  3a7a4d,  JKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MTPE3SHTAINH U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHu4ecTBo:

MOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM M|
WHIUBUyaIbHON PabOThI MPY PENICHUH YIEOHBIX 3a]1a4; MPUHUMATD I1EJTb
COBMECTHOH JESITENHbHOCTH, IUIAHMPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboThl, pacrpenensaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yiabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHl |
KOOPJIMHUPOBATh CBOM JEHCTBHS C JAPYTMMH YJICHAMU KOMAaHJbI;



OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

3) Ynusepcanvnvie  pecynamueHuvle Oeticmausl, obecneuugarom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILIEHUS 3aJlauH, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOM MH(POPMAIUH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATENHHOM pediekcur Kak OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUN U MBICIHUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CaMOKOHTPOJIL IMpolecca H
pe3yabTara peueHruss MaTeMaTUIeCKO 3a/1auu;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIEHUBATh COOTBETCTBHE pE3yJibTaTa IIEIM M YCIOBUSIM, OOBACHSTH
MPUYHUHBI JTOCTUKEHUS WIM HEJOCTIKEHUSI Pe3yJIbTaTOB JEATEIbHOCTH,
HaxO0JHUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

YuraTe U CTPOUTH TAOIUIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHAMH:  cpefHee  apupMeTHYEecKoe,  MeAMaHa,
HauOoIbllIee, HAUMEHbLIEE 3HAaUEHNE, pa3MaX MacCHBa YUCIIOBBIX JaHHbBIX.

OnepupoBaTh NOHATUSAMU: CIy4YallHBIM AKCIIEPUMEHT (OIBIT) U Cly4ailHoe
COOBITHE, 3JIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HMCXOJ) CIy4allHOTO OIIbITa;
HaXOJMUTb BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITy4YallHBIMU COOBITHSIMH,
HaxXOAUTh U CpPAaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4YalHBIX
IKCIIEPUMEHTAX.

Haxogute u QopmynupoBaTh CcOOBITHS: TMepeceyeHne U OOBbeIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TMPOTHUBOIOJOXHOE  JaHHOMY  COOBITHIO;
I0JIb30BAThCS uarpamMmamu ODilsiepa U (GopMysol CIOKEHUs BEPOSTHOCTEN IMpH
pelleHny 3ajad.

OmneprpoBaTh MOHITUSIMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCHUMBIE COOBITHS;
HaXOJUTh BEPOSTHOCTU C MOMOIIBIO MpaBUja YMHOXKEHHs, C IOMOILBIO JepeBa
CJIy4aliHOT'O OIIBITA.

[TpuMeHaTh KOMOMHATOPHOE TPABUIIO YMHOXKEHUS TPU PEIICHUH 3a/1a4.



OnepupoBaTh MNOHATHSAMH: HUCIBITAHUE, HE3aBHCUMbIE WCHBITAHUSA, CEpUs
UCIBITAHUHM, yCleX M HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUH B CEpPUH
HE3aBUCUMBIX MCIBITAHUHN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSATHOCTH COOBITUH B
Cepuu UcbITaHn bepryun.

OnepupoBaTh  NOHATUSAMHU:  ClOydailHas  BEJIMYMHA,  paclpeieiICHHue
BEPOSITHOCTEN, UarpaMMa pacipeieeHusl.

11 KIIACC

CpaBHUBAaTh  BEPOSITHOCTM  3HAUYEHUM  CIy4YalHOM  BEJIWMYMHBI MO
PacIpeIeICHUIO U € IOMOILBIO THATPAMM.

OrnepupoBaTh MOHATUEM MATEMATUYECKOTO OKUIAHUS; IPUBOIUTH IPUMEPBHI,
KaK MPUMEHSETCI MATEMATUYECKOE OXKHUIAHUE CIy4YalHOW BEJIMYMHBI HAXOJUTh
MaTeMaTU4YECKOe 0KUAAHUE IO JAHHOMY PacClpeeIICHHUIO.

HMeTh mipecTaBIeHHE O 3aKOHE OOJIBIIIUX YHUCET.

HNmeTs npencTaBiaeHue 0 HOPMAJIBHOM PaCIPEICICHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoisbusie | IlpakTnyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
bubnnorexa [IOK
[IpencraBneHne TaHHBIX U ONHUCATEIbHAS
1 4 https://m.edsoo.ru/e0b7b0
CTaTUCTHKA
fl
Cry4aiftHbIe OTIBITHI ¥ CITy4aiiHbIE COOBITHSI, bubnuorexa [JOK
2 OIIBITHI C PABHOBO3MOKHBIMU 3 | https://m.edsoo.ru/e0b7b0
AIIEMEHTAPHBIMU HUCXOIaMU fl
bu6nmmoreka [IOK
Onepanuu HaJ COOBITHSIMHE, CIOXKEHHUE
3 N 3 https://m.edsoo.ru/e0b7b0
BEpPOSITHOCTEH
f1
VYcnoBHast BEpOSITHOCTD, JIEPEBO CIIYYAHOTO bubnmnorexa [JOK
4 OTbITa, OPMYIIa IOTHON BEPOSITHOCTH H 6 https://m.edsoo.ru/e0b7b0
HE3aBUCHMOCTE COOBITHI fl
bu6nmnorexa [JOK
5 DJIeMEHTHl KOMOMHATOPUKH 4 https://m.edsoo.ru/e0b7b0
fl
bu6mmoreka [IOK
6 Cepun nocne1oBaTeNbHBIX UCIIBITAHUI 3 1 https://m.edsoo.ru/e0b7b0
f1
bubnnorexa [IOK
7 City4aiiHble BEJIMYMHBI U pacIpeiesICHUs 6 https://m.edsoo.ru/e0b7b0
fl
8 O00011eHrEe U cUCTEMaTU3alUs 3HAHUI 5 2 bu6mmoreka [IOK
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11 KIIACC

KoJsmn4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeEM (ungposbie)
Ne i/m KoHTpoJbHBI IIpakTH4eckue
NMPorpaMMbl Bcero oOpa3oBaTeJibHbIE
e padoThI padoTshI
pecypcbl
MareMaTHdecKoe OXKHIaHNue CIIydalHON buGnnorexa LIOK
1 Y 4 https://m.edsoo.ru/5fbc5de
BCIUYHHBI )
Jucnepens U cTaHgapTHOE OTKIIOHCHHUE bubmmorexa IIOK
2 P N P 4 1 https://m.edsoo.ru/5fbc5dc
CIIy4aliHOU BEJIMUYMHBI 0
bu6mmoreka [IOK
3 3aKkoH OOJIBIINX YUCET 3 1 https://m.edsoo.ru/5fbc5dc
1
HenpepniBHBIC ClTydalHbIC BEITMYUHBI Bubmaorexa ITOK
4 pep y 2 https://m.edsoo.ru/5fbc5de
(pacmipenenenus) |
but6mmoreka [{OK
5 HopmanbsHoe pacnipenenenus 2 1 https://m.edsoo.ru/5fbeSde
1
bubnuoreka [JOK
IToBTOpeHue, 0000IIEHUE
6 PTOpeHH B Hlf 1 19 2 https://m.edsoo.ru/5fbc5dc
CHCTEMAaTH3allHs 3HAHUI "
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosn4yecTBO 4acoB JJIeKTPOHHBbIE
Jlara
Ne ungposbie
Tema ypoka KonTpoabHbl IIpakTuyeckue | H3Y4eH
n/n Bcero o0pa3oBaTejibHbIE
e padoThbl padoTsbI us
pecypcsl
bu6moreka [JOK
[IpencraBneHne TaHHBIX C TTOMOIIIBIO
1 1 https://m.edsoo.ru/25¢6d1
TabJIMI ¥ TUarpaMm b
Cpennee apudmeTnyeckoe, MeIuaHa,
bubmnoreka LIOK
HauOoJbIlIee M HAUMEHbIIee 3HAUCHUS,
2 1 https://m.edsoo.ru/dd0073
pa3Max, JUCrepcusi, CTaHJapTHOE 2d
OTKJIOHEHHE YUCJIOBBIX HAOOPOB o
Cpennee apudmeTnyeckoe, MeuaHa,
bu6moreka [JOK
HauOoJbIlIee M HAUMEHbIIee 3HaUeHus,
3 1 https://m.eds00.1u/98645f6
pa3Max, Jucrepcusi, CTaHJapTHOE .
OTKJIOHEHHE YUCJIOBBIX HAOOPOB -
Cpennee apudmeTnyeckoe, MearuaHa,
bu6mmorexa [JOK
HauOoJbllIee U HAUMEHbLIee 3HaUeHus,
4 1 https://m.edsoo.ru/7¢9033a
pa3Max, Jucrepcusi, CTaHJapTHOE g
OTKJIOHEHHE YUCJIOBBIX HAOOPOB -
Cry4aitHble SKCTIEPUMEHTHI (OTIBITHI) U bubnmoreka [IOK
5 CIIy4aiiHbIE COOBITHS. DJIeMEHTapHbBIC 1 https://m.edsoo.ru/347c1b
coOBITHS (MCXOBI) 78
BeposTHOCTB cTy4aifHOTO COOBITHSI. bu6nuorexa LIOK
6 BeposiTHOCTH COOBITHH B OIBITAX C 1 https://m.edso0.1u/64d752

PaBHOBO3MOXHBIMHA 3JICMCHTAPHBIMU
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https://m.edsoo.ru/64d75244
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/25c6d12b

COOBITUSMU

BeposiTHOCTB City4aitHOTO COOBITHSI.

bubmnoreka LIOK

7 https://m.edsoo.ru/5e8fa94
[TpakTrueckas pabota .
Oneparnuu Hajl COOBITUSIMHU:
. bu6mmoreka [IOK
nepeceueHne, 00beTMHEHUE COOBITHIA,
8 https://m.edsoo.ru/221¢62
HIPOTUBOIOJIOKHbIE COOBITHUS. b
Junarpammsl Diinepa o
Omnepanyu Hajl COOBITUSMMU:
. bubmnoreka LIOK
nepeceueHune, 00beTMHEHUE COOBITHH,
9 https://m.edsoo.ru/ccl0cle
IPOTUBOIOJIOXKHbIE COOBITHUS. )
Juarpammsl Diinepa a
but6mmoreka [IOK
10 DopMyiia CI10KEHHS BEPOATHOCTEN https://m.eds00.ru/305736
5d
YcnoBHast BEpOSITHOCTh. Y MHOXKEHUE bu6mmoreka [IOK
11 BEpOATHOCTEN. JlepeBo CirydyailHOro https://m.edsoo.ru/9a408d
SKCIECPUMEHTA 25
VYcnoBHas BEpOSTHOCTb. Y MHOYKEHHE bu6nuorexa LIOK
12 BEpOSTHOCTEN. [lepeBo ciry4aitHOro https://m.edsoo.ru/ble76d
JKCIEpUMEHTA 3a
VYcnoBHasA BEPOATHOCTb. Y MHOXKEHUE bu6nuoreka [JOK
13 BEpPOSTHOCTEN. [lepeBo cirydaiiHOro https://m.edsoo.ru/47fb6b1
9KCHEPUMEHTa 1
bu6mmoreka [IOK
14 ®opMyi1a IOTHOU BEPOSATHOCTH https://m.edso0.ru/15941b
ec
15 dopmyJia MOJTHON BEPOATHOCTH bubmorexa LHOK

https://m.edsoo.ru/a9ec13c



https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/5e8fa94a

8

dopmyJia IOJIHON BEPOATHOCTH.

bu6mmoreka [IOK

16 https://m.edsoo.ru/e3ddSac
HezaBucumeblie coObITHS 9
bu6mmorexa [JOK
17 KonTponbhas pabota https://m.edsoo.ru/29dcécb
9
bu6mmoreka [IOK
18 KomOuHaTopHOE MpaBUII0 YMHOKEHUS https://m.edso0.ru/2270cf7
0
bubmnoreka LIOK
19 [lepectanoBku u dakTopua https://m.edsoo.ru/d58ce6d
1
bubmuorexa [JOK
20 Yucio coueranuii https://m.edsoo.ru/7904dfb
0
Tpeyronpnuk [lackansa. @opmyna bubmorexa OK
21 https://m.edsoo.ru/fa47998
ounoma HproToHa ¢
buHapHBIN Cily4alHBIN OIBIT
(ucnpITaHKE), yCeX U HeyAaua. bu6nuoreka [IOK
22 HezaBucumele ucnbsitanus. Cepust https://m.edsoo.ru/2e1{236
HE3aBHCHUMBIX UCTIBITAHUH 10 TIEPBOTO 8
ycrnexa
. bu6mmoreka [JOK
Cepusi HE3aBUCUMBIX HCIIBITAHHUHA
23 https://m.edsoo.ru/e9572a6
bepuymm 2
24 Cepust HE3aBUCUMBIX UCTIBITAHHM. bubmmoreka [{JOK

IIpakTuueckas padoTta ¢

https://m.edsoo.ru/f4al5al



https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/fa47998f

HCITOJIb30BAHUEM AJICKTPOHHBIX TaOJIHIT 4
bubmnoreka LIOK
25 CrnyyvaiiHas BeIM4MHA https://m.edsoo.ru/639be9a
a
Pacrnipenenenue BeposSITHOCTEH Bubmorexa ITOK
26 p p ' https://m.edsoo.ru/6dc7£f3
Jwnarpamma pacnpeneneHus 9
. bu6mmoreka [IOK
CyMMa ¥ MPOU3BEICHUE CITyYalHBIX
27 https://m.edsoo.ru/51b7ed
BEJIUYUH
5f
CyMMa U IPpOU3BEAEHHUE CITyYalHBIX Bubmiorexa IIOK
28 Y P Y https://m.edsoo.ru/c2757¢cc
BEJIMYNH 3
[Ipumepsl pactipeneneHuii, B ToM bubnuorexa [JOK
29 YHUCJIE TEOMETPUYECKOE U https://m.edso00.ru/91e080
OMHOMHUAJIBHOE 61
IIpumepsl pactpeneaeHu, B TOM
30 '-II/II)CJ'Ie rioj[)eT Izll)qzcxoe u bubmorexa HOK
p https://m.edsoo.ru/5afff05f
OMHOMUAJIEHOE
[ToBTOpeHmE, 0000IIEHNE U bubmorexa HOK
31 . https://m.edsoo.ru/0f4d3cd
cUCTEMAaTH3aLMs 3HAHUH -
bu6mmoreka [JOK
IToBTOopenue, 0000MIEHNE U
32 p = N https://m.edsoo.ru/e01a3dc
cUCcTeEMAaTH3allus 3HaHUH 4
bu6mmoreka [IOK
33 HToroBast KOHTpOJIbHAs paboTa https://m.edsoo.ru/a985ae7
9
34 [ToBTopenue, 0600LIEHUE U bubmmoreka IIOK



https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/6dc7ff39
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/639be9aa

cUCTeMAaTHU3aIusd 3HaHUKN

https://m.edsoo.ru/1ddcaSe
0

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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https://m.edsoo.ru/1ddca5e0

11 KIIACC

Kosn4yecTBo 4acoB i DJIeKTPOHHbIE
ara
Ne undgposbie
Tema ypoka Konrpoasbnbie | IlpakTuueckn H3Y4€H
n/n Bcero oOpa3oBaTejibHbIE
padoThI e padoThI usi
pecypchl

[ToBTOpenue, 06001IeHNE,
cucteMaTtu3anus 3Hanuid. CiydaitHbie bubnunorexa [JOK

1 OIIBITHI ¥ BEPOSITHOCTH CITyYaMHBIX 1 https://m.edsoo.ru/430d33

y

coObITH. Cepun HE3aBUCHMBIX Oa
HUCTIBITAHU N
[ToBTOpeHue, 060061IeHNE,
cucteMaTtu3anus 3Hanuid. CiydaitHbie bubnnorexa [JOK

2 OTBITHI ¥ BEPOSITHOCTH CITyYaHBIX 1 https://m.edsoo.ru/a573a2

y

coObTuii. Ceprn He3aBUCHMBIX 92
HUCTIBITAHU N
[ToBTOpeHue, 06001IeHNE,
cucreMaTtu3anus 3Hanuid. CiyvaitHbie bubnuoreka [JOK

3 OIBITHI U BEPOATHOCTH CIIy4alHBIX 1 https://m.edsoo.ru/07a5e8
coObITHi. Cepun HE3aBUCHMBIX 61
HUCTIBITAHU N
[ToBTOpenue, 06001IeHNE,
cucteMaTtu3anus 3HaHui. CiyvaiiHbie bubmuotexa [JOK

4 OIIBITHI U BEPOATHOCTH CIIy4alHBIX 1 https://m.edsoo.ru/32bc29
coObITHi. Cepun HE3aBUCHMBIX bf
HCTIBITAHUI
[Ipumeps! npuMeHeHNs bubnuorexa [JOK

5 MaTEMaTUYECKOTO OXKUIAHUS 1 https://m.edsoo.ru/ea2708

(cTpaxoBaHue, J0TEpes)

4d



https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/32bc29bf
https://m.edsoo.ru/430d330a
https://m.edsoo.ru/430d330a

MaremaTH4ecKoe 0XKHJIaHue CYMMBI

bu6mmoreka [IOK

6 . https://m.edsoo.ru/0adefe9
CIIy4aifHbIX BEJTMYMH .
MaremaTruueckoe OXKHUJIaHue bubmuoreka [JOK
7 reOMETPUUECKOr0 U OMHOMUATBHOTO https://m.edsoo.ru/20de2fc
pacnpeneneHuit 2
MaremaTruueckoe OXKHuJIaHue bubmuoteka [JOK
8 reOMETPHUUECKOro U OMHOMUATBHOTO https://m.edsoo.ru/17b0e7
pacrpeneieHun 69
Jucnepcus u craHgapTHOE bubmorexa LOK
9 P P https://m.edsoo.ru/bec677
OTKJIOHCHHE 6
Jlucniepcust U CTaHAApTHOE bubmorexa HOK
10 P P https://m.edsoo.ru/bf78aad
OTKJIOHCHHE 6
Jlucriepcuu reOMETPUYECKOTO U bubmorera [IOK
11 P p https://m.edsoo.ru/4b5a49
OMHOMMAIBHOTO paCIpeICICHHUS 5o
bu6mmoreka [IOK
[IpakTuueckas pabota c
12 https://m.edsoo.ru/a53¢d8
MCIOJIb30BaHUEM DIIEKTPOHHBIX TAOIHIT 24
3akoH OonpIIMX uyncen. BeibopouHslii bubmorexa HOK
13 . https://m.edso0o.ru/94ddc3
METO]T UCCIICIOBAHMIA Aa
. bu6mmoreka [JOK
3akoH 00JbIINX Yncea. BeiOopouHbIit
14 . p https://m.edsoo.ru/cf23b36
METO/I HCCIICIOBAaHUI 9
L5 [IpakTuueckas pabora c bub6nuorexa [IOK

HCIIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIHUIIL

https://m.edsoo.ru/6¢1d11



https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/cf23b369
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/bf78aad6
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/0adefe9e

ab

bu6mmoreka [IOK

16 HToroBasi KOHTpOJIbHAsA paboTa https://m.edsoo.ru/7e379f8
f
IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX
bu6mmoreka [IOK
BennurH. OyHKINS IOTHOCTH
17 https://m.edsoo.ru/9f5b423
pacnpenenenus. PaBHomepHoe d
pacnpenesieHle U €ro CBOMCTBA -
[Tpumepbl HETIPEPHIBHBIX CITyYalHBIX
bu6mmoreka [IOK
BennurH. OyHKINS IOTHOCTH
18 https://m.edsoo.ru/b1¢271
pacnpeaenenus. PaBnomepHoe e
pacnpenesieHle U €ro CBOMCTBA _
3amaun, TPUBOIAIINE K HOPMATLHOMY
bu6mmoreka [{OK
pacnpenenennto. OyHKIHS MIOTHOCTH
19 . https://m.eds00.ru/97¢1915
Y CBOMCTBAa HOPMAJILHOTO 9
pacipeneneHus a
bu6mmoreka [JOK
[IpakTudeckas pabota c
20 https://m.edsoo.ru/1{119ad
MCIOJIb30BaHUEM DJIEKTPOHHBIX TAOIIUIL 9
[ToBTOpEHME, 00001IEHNE U bub6nuorexa [IOK
21 cUCTEeMaTU3alus 3HAaHUM. https://m.edsoo0.ru/72953f4
OrnucarenpHast CTATUCTUKA c
[ToBTOpeHme, 06001IeHNE 1 bubnnorexa [JOK
22 CcUCTEeMaTU3alus 3HAHUM. https://m.edsoo.ru/b699ad
OnucartenbHast CTATUCTHKA Oc
[ToBTOpeHnue, 06001IeHNE 1
. bu6mmoreka [IOK
cucTeMaru3anus 3HaHui. OTBITHI ¢
23 https://m.edsoo.ru/3fcbacf

PaBHOBO3MOYHBIMH 3JIEMEHTAPHBIMU
COOBITUAMHA

9



https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/7e379f8f

[ToBTOpeHue, 0600IIEHNE U
cucreMatu3anus 3HaHnuil. OIbBITEI C

Bbu6muorexa [JOK

24 https://m.edsoo.ru/538fd7¢c
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU ¢
COOBITUSAMHU B
[ToBTOpenue, 06o0IIEHNE U
cucTeMaTH3anus 3HaHuH. Berancienne
. . bu6nuorexa [JOK
BEPOSITHOCTEH COOBITHIA C
25 https://m.edso0.ru/272910f
npuMeHeHueM (GpopmyIt u rpaguIecKux 5
METOJI0B (KOOpIMHATHAs MpsMas, B
JEepeBo, TuarpamMmma Jusepa)
[ToBTOpenue, o6o0IIEHNE U
cucTeMaTu3alus 3HaHui. Beraucnenue
. . bu6nmoreka [JOK
BEPOSITHOCTEH COOBITHIA C
26 https://m.edsoo.ru/dc9ad6e
npuMeHeHrueM (HopMyI1 U rpadudecKux .
METOJI0B (KOOpIMHATHAs MpsMas, N
JEpPeBo, TuarpamMma Jusepa)
[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alus 3HaHui. Beraucnenue
. . bu6nuoreka [JOK
BEPOSITHOCTEH COOBITHIA C
27 https://m.eds00.ru/596427
npuMeHeHrneM (GopMyI1 U rpadudecKux 7
MEeTO0B (KOOpJAMHATHAS TpsMas, -
JIEPEeBO, TuarpamMmma Jusepa)
[ToBTOpenue, o600IICHNE U
cucTeMaTu3alus 3HaHui. Beraucnenue
. . bu6mmoreka [JOK
BEPOSITHOCTEH COOBITHI C
28 https://m.edsoo.ru/e71debe
npuMeHeHueM (HopMy1 U rpadudecKux 4
MEeTOA0B (KOOpPAMHATHAS TpsMas, -
JIEpeBo, TuarpamMma Jusepa)
29 [ToBTOpenue, 0600IICHUE U bubmuoreka [JOK



https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/538fd7cf

cucrtemaTusanus 3HaHui. Ciay4daitHeie
BEJIMYMHBI U pacIpeiesIeHUs

https://m.edsoo.ru/00b2efb
3

[ToBTOpenue, 0600IIEHNE U

bu6nmoreka [JOK

30 cucteMartu3anus 3Hanuid. CirydaitHbie 1 https://m.edsoo.ru/l1cc2df8
BEJIMYHHBI M pacTpeieIICHUs f
[ToBTOpeHUEe, 06001IEeHNE 1
. bu6mmoreka [JOK
CUCTeMAaTH3alHs 3HAHUH.
31 1 https://m.edsoo.ru/aeal298
MaremaTrnyeckoe OKHIaHuE .
CIIy4aiiHOM BEJIUYUHBI -
[ToBTOpeHue, 06001IeHNE 1
. bu6nmmoreka [IOK
CUCTeMAaTH3alHs 3HAHUH.
32 1 https://m.edsoo.ru/640a8e
MatemaTrueckoe OxXHUIaHnue bf
CIIy4aiiHON BEJIUYUHBI _
bu6nmnoreka [JOK
33 Wrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/0fd6d59
7
IToBTOpEHME, 0000IICHNE U bubmmorexa [OK
34 . 1 https://m.eds00.ru/500627
CUCTeMAaTHU3alHsI 3SHAaHHUHA 3e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/5006273e
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/1cc2df8f

MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KITACC
Kon
npoBepsieMo IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
ro o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 0opa3oBaHusA
pe3yJabTara
6 Teopust BeposiITHOCTEN U CTaTUCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUArpaMMbl
6.2 OnepupoBarh  MOHATUAMH:  CpeaHee  apuMeTHYecKoe, MeauaHa,
' HauOoJbIIee, HAMMEHbIIee 3HAYCHHE, pa3MaX MacCHBA YMCIOBBIX JAHHBIX
OnepupoBaTh NOHATUAMM: CIIy4ailHBIN 3KCIIEPUMEHT (OIBIT) U CIIy4aiiHOe
coOBITHE, BJIEMEHTapHOE COOBITHE (RJIEMEHTapHbI MCXOJ) CIy4yallHOTro
6.3 OMbITA; HAXOAMTh BEPOATHOCTH B OIBITaX C PaBHOBO3MOXXHBIMU
CIly4aiiHBIMHM COOBITUSIMH, HAXOJUTHh U CPABHUBATH BEPOSITHOCTU COOBITHIA
B U3yUYEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX
Haxonute u ¢opmynupoBath COOBITHS: IepeceueHHe U OObeAUHEHHE
64 JAHHBIX COOBITHH, COOBITHE, NPOTUBOIOJIOKHOE ITAaHHOMY COOBITHIO;
' MOJIb30BaThCA  JAuMarpaMMaMu  Oislepa  ©  QOpMYJION  CIOXKEHUS
BEPOSATHOCTEH MPU PELICHUH 33124
OnepupoBaTh NOHATUSAMH: YCIOBHas  BEPOSITHOCTb, HE3aBUCHMBIC
6.5 COOBITHS; HAXOJIUTh BEPOATHOCTH C IMOMOLIBIO IpaBWJIa YMHOXEHUS, C
MIOMOILBIO IepeBa CIy4aHOTO OIbITA
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPH PEILICHUH 3a]a4
OnepupoBaTh MOHATUSMH: HCIBITAHUE, HE3aBUCHMbIC HMCIBITAaHUS, CEpUs
6.7 WCTIBITAHNH, YCIIeX W HEy/la4a; HaXOAUTh BEPOSTHOCTH COOBITHIA B CEPUH
' HE3aBUCHMBIX WCIBITAHUM [0 MEpPBOr0 yclexa, HAaXOAUTh BEPOSATHOCTH
COOBITHI B cepuu HcTibITaHui bepHymm
63 OnepupoBaTh MOHATHSAMH: CllydailHas  BEJIM4YMHA, paclpeneieHue

BepOHTHOCTeﬁ, AuarpaMma pacrpeaciaCHusA

11 KVIACC




Kon

npoBepsieMo IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
ro o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero o01ero 00pa3oBaHusA
pe3yJabTara
5 Teopust BEpOSITHOCTEN U CTATUCTHKA
51 CpaBHMBaTh  BEpOSITHOCTH  3HAUEHUH  CIyyallHOM  BEJIMYMHBI IO
' pacrpeiesIeHUI0 WK C TTIOMOIIBIO IMarpaMm
OnepupoBaTh TMOHITHEM MAaTEMAaTUYECKOTO  OXKUJAHUS, TPUBOIUTH
57 MPUMEPBI TOr0, KaK MPUMEHAETCS MAaTEMAaTHUUYECKOE OXKUJAHHUE CIy4YarHOMN
' BEJIMYMHBI, HAXOJIUTh MaTEMaTUYECKOE OXUJAaHUE 1O JaHHOMY
pacrnpeieIeHUI0
53 Nmetp npencraBiaeHue o 3aK0OHE OOJIBIITUX YHCET
5.4 NmeTts nipeacTaBiieHuE 0 HOpMAJIBHOM pacipeaeieHun




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KJIACC
IIpoBepsiemMblii 31eMeHT COAEPKAHUSA
Kox
6 Teopus BEpOSATHOCTEN M CTATUCTHKA
[IpencraBnenne JgaHHBIX ¢ nomoulpto Tabmun wu  auarpamm.  CpenHee
6.1 apudmernueckoe, MeauaHa, HauOOJbIlIee M HAWMEHbIIEE 3HAYEHUS, pa3Max,
JUCTIepCUsl U CTAaHJAPTHOE OTKJIOHEHNE YHCIIOBBIX HA0OPOB
CrnyualiHple AKCHEPUMEHTHI (OMBITBI) M CIydyallHble COOBITHS. OJeMEHTapHbIE
coObITusa (Mcxonbl). BeposTHOCTH ciydailHOro coObiTHs. bnn3ocTe 4YacToThl U
6.2 BEPOATHOCTH COOBITUH. CiryyaliHbl€ OIBITHI C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
coObiTusiMH.  BeposiTHocTH  cOOBITMIE B ONBITAaX C  PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU
63 Onepauuu Hajx COOBITHSIMM: II€pECEUEHUE, OOBEIUHEHHE, IPOTUBONOJIOKHBIE
' coObITus. Jlmarpammel Diinepa. @opmyria CIOKEHUS BEPOSITHOCTEH
64 VYcioBHass  BEpOSITHOCTb. YMHOXEHHE BeposTHOCTeH. JlepeBo  ciydailHOTO
' skcriepuMenTa. @opmya MmoaHOH BeposTHOCTU. HezaBucuMbIie COOBITHS
KomOunatopaoe mnpaBwio ymHoxeHus. IlepecranoBku u ¢akropuan. Yucmo
6.5
coueranuii. Tpeyronpauk [lackams. @opmyna bmaoma HeroToHa
bunapHbIii CiTy4aiiHBIA OMBIT (WCHBITAHHUE), YCIIEX M Heyaada. HesaBucumbie
6.6 ucnpltanus. Cepusi HE3aBUCHMBIX MCHOBITaHMM 10 nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
6.7 Cnyuaiinas BennunHa. Pacnpenenenue BeposiTHocTel. J(narpamma pacnpeneseHusl.
' [Ipumeps! pacnipesiesieHNH, B TOM YHCIIe TeOMETPUIECKOe U OMHOMHUAIBHOE
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
5 Teopust BEpOATHOCTEN U CTATUCTHUKA
5.1 YuciioBble XapaKTEPUCTUKU CIIyYalWHBIX BEJIIMYMH: MAaT€MAaTHUYECKOE OXHUAAHUE,




JUCIIEPCUsl U CTaHAApPTHOE OTKJIOHEHUWE. [IpuMephl MpuMEHeHnss MaTEMaTUYECKOIO
O0KHMJaHUsA, B TOM YHCIIE B 3aJadax M3 MHOBCEIHEBHOM XU3HM. Maremaruueckoe
OXXHMJlaHWe OMHAPHOM CIydyalHOW BEIWYMHBI. MaTeMaTH4YeCKOE OXKHMJIAHUE CYMMBbI
CIIy4yalHbIX BeJIMYMH. MaTeMaTuyeckoe 0KUJIaHuEe U JUCTIEPCHUSI TEOMETPUUYECKOTO U

OMHOMMAIBHOTO pacrpeieIeHnui

3aKoH OOJBIIMX YUCENI U €ro pojb B HayKe, MpUpoAe U obuiectBe. BboiOOpouHbIi

5.2

METO/]] MCCIIeOBAHUMN

[Ipumepbl  HempepbIBHBIX  CIOy4yallHBIX Benu4uH. [loHsTHE O TJIOTHOCTH
53 pacripeiesieHus. 3aauu, TPUBOASIINE K HOPMAIbHOMY pacnpenenenuto. [lonstue o

HOpPMAaJIbHOM pacIipe/ieJICHUH




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUWS OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBI CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Kon
npoBepsieMo
ro
TpeOOBaHMSI

IIpoBepsiemble TPeOOBaHHSA K NPEIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOM 00pa3oBaTe/IbHOM NMPOrPpaMMBbI CPeHero o0mero
oOpa3oBaHusi

Bragenue meTonamMu JOKa3aTeNbCTB, AITOPUTMAMU PELICHUS 3a/1a4; YMEHUE
bopMyIMpoBaTE M ONEPUPOBATh MOHATUSAMH: ONpEIENeHHe, aKcHuoMa,
TeopeMa, CIEICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO, PAaBHOCHIIbHBIC
(GOopMyIMpPOBKH; MNPUMEHATh HUX; yMeHue (HOopMyIupoBaTh OOpaTHOE W
IIPOTUBOINOJIOKHOE YTBEPXKICHUE, NMPUBOIUTL NPUMEPHI U KOHTPIPHUMEPHL,
UCII0JIb30BaTh METOJ MaTeMaTHYECKON WUHAYKILNH; IIPOBOJUTH
JIOKa3aTeNIbHbIE PACCYKICHHS IPU PEIICHUU 3a]a4, OLCHUBATh JIOTHYECKYIO
IIPABUWJIBHOCTb PACCy’KIEHHM; YMEHUE ONEpUPOBATh MOHITUSIMH: MHOXKECTBO,
IIOZIMHO’KECTBO, OIEpallMd HaJ MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN almapar JUisl ONMCAHUs PEAJIbHBIX IIPOLECCOB U
SABICHUA W TpU pELICHUH 3aJady, B TOM YHCJIE€ M3 JPYrHX Y4eOHBIX
NPEMETOB; YMEHHUE ONEPUPOBATh MOHATUAMHU: Tpad, CBA3HBII Tpad, 1epeBo,
UK, Trpad Ha IUIOCKOCTH,; yMEHHE 3aJaBaTb M OIHUCHIBaTh Tpadbl
Pa3NIUYHBIMH CIIOCOOAMU; MCTIONB30BaTh Ipadbl IPU PEIICHUH 3314

YMeHne omnepupoBaTh TMOHATHUSMHU: HATypadbHOE YHCIO, IEJ0e YHUCIO,
CTETEHb C LEJBbIM MOKa3aTeleM, KOPeHb HaTypajbHOW CTENEHH, CTENEHb C
paloHaIbHBIM [OKa3aTeJeM, CTeNeHb C JACHCTBUTEIBHBIM IOKa3aTeseM,
norapudm 4ucia, CHHYC, KOCUHYC ¥ TAaHT€HC TIPOU3BOIHHOTO YHCIIA, OCTATOK
no MOAyJr0o, paluOHAJIIbHOC YHUCIO, HPPAMOHAJIBHOC YHCIIO, MHOKCCTBA
HATypaJIbHbIX, LECJbIX, pPAallMOHAJIbHLIX, HeﬁCTBHTeHLHBIX Yuceil; YMCHHUC
HCIOJIb30BAaTh IMPU3HAKU JCIMMOCTH, HanMEHBIINUN OGH_II/II\/JI ACIIUTECIIb U
HauMeHbIllee oOIee KpaTHoe, anropuTM EBKIWIa NMpu pelieHWH 3a/ad;
3HAKOMCTBO C pas3IM4YHBIMH NNO3UIIUOHHBIMU CUCTEMaMH CUHHCJICHUA, YMCHHC
BBIIIOJIHSTL BEIUUCICHHE 3HAUEHUU U Hp606pa3OBaHI/I$I BI)Ipa)KeHI/If/'I CcO
CTeleHsIMH W Jiorapudmamu, mpeoOpa3oBaHusi JAPOOHO-PAIIIOHAIBHBIX
BBIDA)KCHUM; yMEHHE OIIEpUPOBaTh IOHATHUAMM: IIOCIIENOBATEIBHOCTD,
apudmeTnyeckas MporpeccHs, TeOMETpUUecKas Mporpeccus, OeCKOHSYHO
yObIBaroIas reoMeTpuyecKas rporpeccus, YMEHHE 3aJlaBaTh
MOCJICOBATEIPHOCTH, B TOM YHCIE C ITOMOIIBIO PEKYPPEHTHBIX (BOpMyIT;
YMCHHUEC OICPHUPOBATE IMOHATHUAMU: KOMIIIICKCHOE YHCIIO, COHpSDKéHHI)Ie
KOMIUIEKCHBIE YHCJIa, MOJAYJIb W apryMEHT KOMIUIEKCHOTO dYHcia, Gopma
3allUCH KOMIUICKCHBIX 4YHCeN (TeOMEeTpHYEecKasi, TPUTOHOMETpHUYECKas |
anreOpandeckas); yMETh MPOU3BOAUTH apUPMETUUECKHE JCUCTBUS C
KOMIUICKCHBIMU  YHCJIAMH,  TIPUBOJUTH  TPUMEPHl  WCIIOJIB30BaHUS




KOMIUIEKCHBIX YHCEJ; ONEpPUpPOBATh IMOHATHAMU: MaTtpuma 2x2 u 3%3,
OTIpeIeNTUTENIb MATPUILIbI, FEOMETPHUUECKUI CMBICIT OTIPEAETUTENS

YMeHue omnepupoBaTh TOHATHUSAMH: pallMOHAIBbHBIC, HPpPAIMOHAIILHEIE,
MoKa3aTeNbHbIe, CTETNEeHHBIC, JIOrapu(PpMUYECKUE, TPUTOHOMETPUUECKHE
ypaBHEHHUS M HEPABEHCTBA, MX CHCTEMbI; YMEHHE OIEPUPOBATH MOHATUSIMH:
TOXKJIECTBO, TOXJIECTBEHHOE Ipeo0pa3oBaHUEe, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa ypaBHEHUH W HEPABEHCTB, PABHOCWILHOCTh YPAaBHEHUH, HEPABEHCTB
U CHCTEM; YMEHHUE pelllaTh YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMbI C TIOMOIIIBIO
pa3IMuYHBIX TNPUEMOB; pellaTh YpaBHEHHs, HEPAaBEHCTBA M CHCTEMBI C
napaMeTpoM; NPHUMEHATh YypaBHEHUS, HEPaBEHCTBA, HUX CHUCTEMBbl s
pelIeHrs MaTeMaTHYeCKUX 3ajjad U 3aJad U3 pazlIu4HbIX 00JacTeil HayKu U
peabHOM KU3HU

YMeHue omnepupoBaTh MOHATHUSAMHU:  (pyHKUIMA, YETHOCTH  (PYHKIMH,
NEPUOANIHOCTD (1)YHKHI/II/I, OTrpaHNUYCHHOCTH (bYHKHI/II/I, MOHOTOHHOCTH
byHKIMH, 3KCTpeMyM (yHKIMH, HauOoJiblllee M HAaWMEHbIIEEC 3HAYCHUS
(GyHKIIMM Ha TPOMEXKYTKE, HempepbiBHas (YHKIHSA, aCUMNTOTHI Trpaduka
GbyHKIUHM, TepBas M BTOpas MPOU3BOJHAS (YHKIMH, T€OMETPUUYECKUH U
¢busznyeckuif  CMBICIT  MPOU3BOJHON, MepBOOOpa3Has, OIpeaeaEHHbIN
UHTETpall; yMEHHE HaXOAWTh AaCUMITOTHl Tpaduka GYHKIUH; yMEHHE
BBIYUCTIATH MIPOU3BOJIHBIE CYMMBI, MTPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU
GyHKIUH, HAXOIUTh ypaBHEHUE KacaTelbHON K rpaduKy (YHKIMH;, YMEHUE
HAXOJUTh TPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKUIMN; YMEHHE HCIOJIb30BaTh
MPOU3BOJIHYIO UIA HccleAoBaHus (GYHKIUM, HAXOAWTh HAWOONbBIIUNE U
HAaUMEHbIINE 3HaYeHWs (YHKUUN; CTPOUTHh TpadUKH MHOTOUYJICHOB C
UCIIONb30BAaHMEM  amlapara MaTeMaTUYecKoro aHalnu3a; NPUMEHATh
MIPOU3BOHYIO NIl HAXOXK/IEHUSI HAWIYYIIETO PEIICHUS B IPUKIIATHBIX, B TOM
HYUCJIIC COLHUAJIBHO-3KOHOMHWYECCKUX U (I)I/I3I/I‘ICCKI/IX 3aJadax; HaXOAUThb
wiomaan U o0BEMBI (GUTyp C MOMOIIBIO MHTErpana; MPUBOAUTH IPUMEPHI
MaTeMaTHYECKOT0 MOJEIMPOBAHUS C TOMOLIbI0  AuddepeHInanIbHbIX
YpaBHEHUU

YMeHue onepupoBaTh MOHATHAMU: rpaduk (QyHKUIUHM, oOpaTHas (QyHKLUS,
KOMMO3uus  (QyHKUUH, nuHelHas (yHKOUS, KBaJgpaTHuHas (QyHKIU,
pauvoHanbHas (QyHKIMS, CTemeHHas (YHKLUUS, TPUTOHOMETPHUUECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYEeCcKHe (YHKIMH, IOKa3aTeabHas H
norapupmuueckas (QyHKIHMHM; YMEHHE CTPOUTh TIpauKu H3yYEHHBIX
(GyHKUMH, BBINOJIHATH IpeoOpa3oBaHusi TpagukoB (HYHKIHMHA, HCIIOIB30BATh
rpaduKu Ui U3Y4YEeHHUs POLIECCOB U 3aBUCHMOCTEH, MPU PEIICHUH 3aj1a4 U3
Apyrux Yy4eOHBIX NPEAMETOBH 3a7ad W3 pPEaTbHOM KHU3HM; BBIPAXKATh
dopMynaMu 3aBHCHMOCTH MEXIY BEITUYMHAMHM;, HCIIOJIB30BaTh CBOWCTBA M
rpaduku  QYHKIMHA JUIS pEIIeHUs ypaBHEHWH, HEPaBEHCTB M 3a1ady C
napamMeTpamu; H300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOMKECTBA
pEILIEHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMmenue peuiaTb TCKCTOBBIC 3aaa4u PA3HbIX THUIIOB (B TOM 4YHCJIC Ha




MPOLEHTHI, JOJM M YacTH, Ha JBIXKEHHUE, pabdoTy, CTOMMOCTh TOBapoB U
yCIIyT, HAJIOTH, 3a7aud U3 O0JacTU YNpaBICHUsS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTABJIATH BBIPAKEHUS, YypaBHEHUS, HEPAaBEHCTBA U UX
CUCTEMBbI 10 YCJOBHMIO 3a/layd, HCCJIENOBaTh IIOJYYCHHOE pElIeHHEe U
OLICHHWBATh MpPaBAONONOOHOCTh pE3yNbTaTOB; YMEHHE MOJEIHPOBAThH
peasibHble CHUTyalldd Ha $3bIKE MAaTEMAaTHUKH; COCTABJISTH BBIPAKECHUS,
ypaBHEHHSI, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHIO 3aJlauM, MCCIEIOBAThH
MOCTPOCHHBIE ~ MOJENM C  HCIOJNb30BAaHMEM  ammapaTa  anreOpsl,
HUHTEPIIPETHPOBATH MOTYUCHHBIN pe3yibTatT

YMeHne omnepupoBaTh MOHATUSMU: CpeqHee apu(MeTHYecKoe, MeAuaHa,
HauOoJblllee W HaMMEHbIllee 3HAYCHHs, pa3Max, IUCIEpCHs, CTaHAApTHOE
OTKJIOHEHHE 4YHCIIOBOTO Ha0opa; yMEHHE W3BJIeKaTh, WHTEPIPETHPOBATH
nH(pOpMaIIMIO, MPEICTaBICHHYI0 B TalNMIlax, Ha Juarpammax, rpadukax,
OTPaXKAIOIyI0 CBOMCTBA peallbHBIX IPOILIECCOB W SBICHUH; IMPEACTaBIATh
uHbOpMallMi0O € TOMOMIbIO  TaOJaMIl M  JguarpamM;  HccleAoBaTh
CTaTUCTUYECKUE MHaHHbIE, B TOM YHCIE C MPUMEHEHHEM TIpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEICTB; rpaUuecKH HCCIEN0BaTh COBMECTHBIC
HAOIIOIEHUS C TIOMOIIBIO0 TUarpaMM pacCEeUBaHUS M TUHEHHON perpeccun

VYMeHue onepupoBaTh HOHATHSAMMU: CITy4YailHbII ONBIT M CilydaiiHOe cOObITHE,
BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYMCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM I'paUUECKUX METOJIOB; IPUMEHATH (OPMYJIbl CIOKEHUS U
YMHOXXEHUSI BEPOATHOCTEH, (QopMysly MOJHOH BEpOATHOCTH, GOPMYITy
bepuynnu, komOuHaTtopHble (akThl U (POPMYJIbI; OLIEHUBATh BEPOSTHOCTH
peanbHbIX  COOBITMH; YyMEHHME OIEpUpPOBAaTh IOHATUAMU: CIydaiHas
BEIMYMHA, PpAaCIpPEIEICHUE BEPOSTHOCTEM, MaTEMaTHYECKOE OXKUAAHUE,
JMCTIEpCUsl U CTaHAApPTHOE OTKJIOHEHHE CIy4YailHON BeNIWYHMHBI, (YHKLIUU
pacmpenelieHuss U IUIOTHOCTM  PaBHOMEPHOIO,  II0Ka3aTEJIbHOIO U
HOPMAJIbHOT'O pacHpe/ieleHUi; YMEHNE HUCIIONIb30BaTh CBOMCTBA M3YyYEHHBIX
pacnpenesieHul JUisl pelleHus 3aJad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH
OOJIBIINX YHUCEN, METOABI BHIOOPOYHBIX MCCIIEOBAHUI; YMEHUE MPHUBOIAUTH
IIpUMEphl MPOSIBICHMSI 3aKOHAa OOJBIIMX 4YHCE B NPUPOJHBIX U
OOIIECTBEHHBIX SIBICHHUIX; YMEHHE OINEpUPOBATH MOHATHUSMH: COYETaHUE,
[IEpECTaHOBKA, YUCIIO COYETaHWI, YUCIO MepecTaHOBOK; OuHOM HploTOHA;
YMEHHE TPUMEHATh KOMOMHATOPHBIE (DaKThl M PACCYKICHHS IJISI PEIICHUS
3aja4; OLICHMBATh BEPOATHOCTH  peajbHBIX  COOBITHI;  COCTaBIATh
BEPOSTHOCTHYIO MOJIENIb M1 UHTEPIPETUPOBATH IOJYyUEHHBIA PE3yIbTaT

YMeHHue  onepupoBaTb  MOHATHAMHU:  TOYKa, IpsAMas,  IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIUIA, IJIOCKUW YroJj, ABYTPaHHBINA
yroj, TPEXTPaHHBIA yIoj, CKPEIIMBAIOLIMECA INpsAMbIC, NapaJUIeIbHOCTh U
NEPIEHAUKYISIPHOCTD MPAMBIX U IUIOCKOCTEH, YrOJl MEKIY IPSIMBIMH, yTOJ
MEXIYy NPSMOM M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH, PACCTOSHHUE OT
TOYKM JI0 IJIOCKOCTH, PACCTOSHHE MEXAY NPAMBIMH, PACCTOSHUE MEXIY
IJIOCKOCTSIMU; YMEHHE UCI0JIb30BaTh MIPH PELICHUHU 3a/1a4 U3yUYEHHbIEC (PAKThI




U TEOpeMbl IUIAHUMETPUHU; YMEHUE OLEHUBAaTh pa3Mepbl OOBEKTOB
OKpY’KaloIller0 MHpa; CTPOUTh MAaTeMaTH4YEeCKHEe MOJEIH C IOMOIIbIO
F€OMETPUYECKUX TIOHATUA M BEJIWYMH, pellaTh CBS3aHHbIE C HUMHU
MIPAKTHYECKHE 3a/1a4H

10

YMeHue ornepupoBaTh MNOHATUAMM: IUIOMAAL (GUIYpbl, 00BEM (UTYPHL,
MHOTOTPaHHMK, NMPaBUIbHBIH MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHHKA, KYO,
napajuiefienunen, npusma, nupamunaa, ¢Gurypa U MOBEPXHOCTh BpallleHUs,
LWINHAP, KOHYC, map, cdepa, Miomags chepsl, IUIOMAAb NOBEPXHOCTH
NUpPaMUIbl, MPU3MBI, KOHyCa, LWIMHIpPA, O00BbEM Ky0Oa, MPSIMOYrOJIbHOIO
napajuiesienunesa, IupaMuabl, PU3Mbl, HIWIMHAPA, KOHYca, apa, pa3BépTKa
IIOBEPXHOCTH, CEYEHHUs KOHyca M IWIMHIPA, [apajuleJbHbIe OCH WU
OCHOBAHHIO, CEYEHHUE MIapa, IUIOCKOCThb, Kacaromascs cdepsl, HWINHApA,
KOHyCa; yMEHHME CTPOUTh CEYEHHWE MHOIOTPaHHUKA, H300pakaTh
MHOT'OI'PAaHHHUKH, (UIYpbl U IOBEPXHOCTH BpAllEHHs, UX CEYCHHs, B TOM
YHcIe C MOMOILIBIO EKTPOHHBIX CPENCTB; YMEHHE INPHUMEHSATh CBOWCTBA
reOMETPUUECKUX (UTYp, CAMOCTOSTENBHO (OPMYIMPOBATH OIpPEIEICHUS]
U3yyaeMblX (UTyp, BBIABHraTb TUIOTE3bl O CBOWCTBAX W MPHU3HAKAX
reoMeTpuueckux (uryp, OOOCHOBBIBATHHIM ONpPOBEprarb UX; YyMEHHUE
NPOBOJUTH KiIacCU(UKAIMIO GUTYD 1O PA3IUYHBIM MPU3HAKAM, BBITOIHATH
HE00XO/IUMBIE TONOTHUTENIbHBIE TOCTPOCHHS

11

YMeHue  onepupoBaThb  MOHATUSIMHU:  JBMDKEHHE B IPOCTPAHCTBE,
napajyieNIbHbId MEePEeHOC, CUMMETpHsl Ha IUIOCKOCTM M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MOAOOUS, TMOAOOHBIE (GUTYPBI; yMEHHE
pacro3HaBaTh paBHble M MOJOOHBIE (UIYyphl, B TOM YHCIE€ B HPUPOE,
HCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh M€OMETPUYECKUE OTHOULICHUS MpHU
pelieHUH 3ajjay; HAaXOJUTh TE€OMETPHUYECKHE BEJIMYMHBI (JUIMHA, YTOI,
II0IIaAb, 00BbEM) MPH PELICHUH 33/1a4 U3 JAPYTHX YUeOHBIX MPEIMETOB U U3
peanbHON KU3HM; YMEHHE BBIYUCIATH T€OMETPUUYECKHE BETUYMHBI (JJIMHA,
yroi, IJouaas, o0bEM, IUIOMAIb MOBEPXHOCTH), WCHOJIB3YS H3yUeHHBIE
bopMyaBl M METOABI, B TOM 4YHCIE: IUIOUIaJb MOBEPXHOCTH HMUPAMHUJIBI,
NPU3MBI, KOHYCa, IWIMHJPA, TIoans cheprr; 00bEM KyOa, mpIMOYTOIBHOTO
napajiesienunena, TUpaMuIbl, TPU3MBI, IIHIUHIPA, KOHYyCa, IIapa; yMEeHHUe
HAXOJIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX UTyp
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YMeHue onepupoBaTh NOHATUAMM: INPSMOYIOJbHAs CUCTEMAa KOOPAMHAT,
BEKTOP, KOOPAMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTODPOB,
NPOM3BEJCHNE BEKTOpa Ha 4YHUCIO, pa3jokKEeHHWe BeKTopa Mo Oasucy,
CKaJSIPHOE  IPOM3BEJCHHE, BEKTOPHOE IIPOM3BEIEHUE, YOI  MEXAY
BEKTOPAMM; YMEHHUE HCIOIb30BaTh BEKTOPHBIM U KOOPAUHATHBIA METOJ AJIs
pelIeHNs] TEOMETPUUYECKUX 33/1a4 U 33/1a4 APYTUX y4eOHBIX IPEIMETOB
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YMmenue BBIGI/IpaTL HOI[XO,Z[SIIJ_[I/Iﬁ MCTOA IJIsI PCIICHHUA 3a1a4d; ITOHUMAHUC
SHAYUMOCTH MATCMATUKKU B HU3YUYCHHU IIPUPOJHBIX U OGH.IGCTBCHHLIX
nmponeccoB u HBHGHHﬁ; YMCHHUEC PACIIO3HABATL IMPOSABJICHUC 3aKOHOB
MAaTCMATUKNU B HMCKYCCTBC, YMCHUC TNPUBOIWUTH MPUMCPLI MATCMATHYCCKUX




OTKPBITUH POCCUHCKON M1 MUPOBOM MAaTEeMaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
11O MATEMATHKE

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

Kon
1 Yucna v BBIYUCICHUS
1.1 Harypanbsble 1 nenbie ynucina. [Ipu3Haku 1eIUMOCTH IENBbIX YUCEI
12 Pammonaneubie  umcima. OOBIKHOBEHHBIE W JICCATHYHBIE JpOOM, TIPOIICHTHI,
' OecKOHEYHbIE IepUoAnYECcKue Apodu
13 Apudmerndeckuii KOpeHb HaATypajbHOW creneHH. JleHCTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMM HaTypajibHON CTETIEHU
L4 Crenenp ¢ nenbiM nokasareneMm. CTeneHb ¢ palMOHAIBHBIM Ioka3areneM. CBoiicTBa
' CTerneHu
L5 CuHyCc, KOCHHYC M TAaHIEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YMCIOBOT0 apryMeHTa
1.6 | Jlorapudm yucna. JleciTHIHBIC U HATYPAJIbHBIE JIOTAPUPMBI
JeiicTBuTenpHbIe Yncaa. ApUPMETHIECKHE ONEepalliy C JICHCTBUTEIBHBIMUA YUCIIAMH.
1.7 | Ilpubnux€HHble BBIYMCIEHUS, IPABUJIA OKPYIJICHUS, IPUKUIKA U OLEHKA pe3yJibTaTa
BBIYMCIICHHUI
1.8 | IIpeobpa3zoBaHue BBIpaXKCHUN
1.9 | KommnekcHsie ynucna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 | HppanuoHanbHble ypaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHHUs
2.4 | ITlokazatenpHbIC U JOorapuMUUECKHE YPAaBHECHUS
2.5 | Menbie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 | HppaunuoHaibHble HEpAaBEHCTBA
2.7 | lloka3arenbHble U JlorapuMuyeckue HepaBeHCTBA
2.8 | TpuroHoMeTpuuecKrne HEpaBEHCTBA
2.9 | Cucrtembl U COBOKYITHOCTU YPaBHEHUH 1 HEPABEHCTB
2.10 | VYpaBHEeHM:, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 | Marpuna cuctemsl TMHEWHBIX ypaBHEHUH. ONpeaenInTeNb MaTPUILIbI
3 OyHKIMY U Tpaduku
31 @Oynkuus, crnocoObl 3amaHus ¢yHkuuu. ['paduk QyHkuuu. BzanmHo oOpaTHbIE
' ¢bynkuun. Yétapie n Heu€THBIC QyHKIMHU. [leproaudyeckue GyHKIIIN
3.2 | O6nacth oOmpeneneHUs] W MHOKECTBO 3HaueHwit (Qynkumu. Hymun QyHKIHM.




[IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
MaxkcuMymbl 1 MUHUMYMBI QyHKIMHA. Hanbosbiee u HaMeHbllee 3HaueHne pyHKIun
Ha MPOMEXYTKE

Crenennast GyHKIMS ¢ HaTypajdbHBIM U IIENbIM Moka3ateiaem. EE coiicTBam rpaduk.

33 . .
CaoiicTBa 1 rpauK KOpHS 1-0l CTENEHU
3.4 | Tpuronomerpuueckue QyHKIUH, UX CBOICTBA U rpauKu
3.5 | IlokazarenpHas u norapudmudeckast GyHKIINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumnToTsl rpadukoB GyHKIuid. CBoHCTBAa (DYHKIIHHI, HEMTPEPHIBHBIX
' Ha OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CITOCOOKI 3aJaHMS ITOCIIEN0BATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opMyia CIoKHBIX MTPOIEHTOB
4 Hauana maremaTtnueckoro aHaimsa
4.1 [TpousBonas ¢pyukmuu. [Ipon3BoHbIE 3IeMEHTAPHBIX (DYHKITHI
[IpumeHeHre mNpPOU3BOAHON K HCCIEAOBaHHIO (YHKIUH Ha MOHOTOHHOCTh U
4.2 | okctpemymbl. HaxoxxieHue HauOOJbIIEro M HAMMEHbBLIEro 3HAUY€HUs (QYHKIMM Ha
OTpe3Ke
4.3 | IlepBoobpa3znas. MuTerpan
5 MHoOXecTBa U JIOTUKa
5.1 MHoxecTBO, onepanuu Haj MHOXkecTBaMHU. [luarpammsl Ditniepa — Benna
5.2 | Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTATUCTUKA
6.2 | BeposatrHocTh
6.3 | KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 | IlpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 | Tena u noBepXHOCTU BpallleHUs
7.5 | KoopauHaTsl U BEKTOPBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

Amumos III. A., Konsarun 10. M., TkauéBa M. B. u ap./Maremaruka: anreOpa u Havaja
MaTeMaTHYeCKOro aHajiu3a, reoMerpus. Anredpa M Hayajla MaTeMaTHMYECKOIO aHalu3a.
bazoBerii u yrnyOnénusiii ypoau.10-11 knaccer. M.: [IpocBemienue.

Aranacsa JI.C., byty3oB B.®., Kagomues C.b.u apyrue. Maremaruka: anreOpa W Havaia
MaTeMaTHYecKoro aHanusa, reomerpus. 'eomerpus. 10-11 xmacc. (6a30Bblil 1 yrioyOsieHHBIH
ypoBHH), - M.: [IpocBemienue.

bynumosuu E.A., ByneiueB B.A.Marematuka. BepostHocts u cratuctuka: 10-11 ki.:
0a30BbIi U yrIIyOJI€HHBINH ypoBHU: yueOHoe nmocodue / E. A. Bynumosuy, B. A. Bynbrae. —
M.: IIpocsewieHue.

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

Amumos 1. A., Konsrua FO. M., TkauéBa M. B. u np.//Maremartuka: anreOpa ¥ Hadaia
MaTeMaTHYeCKOro aHajiu3a, reoMmerpus. Anredpa M Hayajla MaTeMaTHMYECKOI'O aHalu3a.
bazoBerii u yrmyonénnsiii ypoau.10-11 knaccer. M.: [IpocBemienue.

AranacsH JI.C., byry3os B.®., Kagomues C.b.u npyrue. Martemaruka: anrebpa u Hayaia
MaTeMaTHU4YeCcKOro aHaiusa, reomerpus. ['eomerpus. 10-11 kiacc. (0a30BbIi U yri1yOneHHBIN
ypoBHH), - M.: [IpocBemienue.

bynumosuu E.A., ByneiueB B.A.Marematuka. BepostHocts u cratuctuka: 10-11 ki.:
0a30BbIl U yrnyOnéHHbINH ypoBHU: yueOHOe nocobue / E. A. BynumoBuy, B. A. BynbrueB. —
M.: IIpocsenienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

but6mmoreka I{OK https://m.edsoo.ru
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