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Y4yeOHDBIN KYpPC «AJredpa M Ha4aJaa MaAaTEMATHYICCKOT0 AaHAJIN32))

HOACHUTEJBHASA 3AIIUCKA

VYueOHbIl Kypc «Anredpa W Hayala MaTeMaTUYECKOrO0 aHaIW3a» SBISETCS
OIHUM W3 HauOojiee 3HAYMMBIX B MpOrpaMme cpeaHero oOiiero oOpa3oBaHUs,
MOCKOJIBKY, C OJIHOW CTOPOHBI, OH 00€CHe4YMBAeT HHCTPYMEHTAIbHYIO 0azy aJis
M3YYCHHUS BCEX ECTECTBEHHO-HAYUYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (GOPMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIILICHHE 00Yy4arOUIUXCs HAa YPOBHE, HEOOXOAUMOM J1JIsI
OCBOCHUSI HUH(POPMATUKHU, OOIIECTBO3ZHAHUS, HCTOPUHU, CIOBECHOCTA U JIPYTUX
JUCUUIUIMH. B pamMkax JaHHOro ydeOHOro kypca oOOy4aroIIMecs OBJIaJeBalOT
VHUBEPCAITBHBIM  SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (OPMYIHPYET CBOU
JIOCTH)KEHUS B MaTeMaTH4eCKOi dopme.

VY4eOHbI Kypc anreOpel M Hayal MaTeMaTHYeCKOro aHajiu3a 3aKjia/blBaeT
OCHOBY JJIsl YCTICTITHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHH, OMOJIOTHUH, TOHUMAHUS
OCHOBHBIX TEHJEHIIMN pPa3BUTHUS DKOHOMHUKH W OOIIECTBEHHOW KU3HU, TO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX NHU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIOJIb30BaTh WX [JIsl JalIbHEIIIero oOpa3oBaHUS U B MOBCEIHEBHOI
KU3HA. B TO e BpeMs oOBIajeHHE aOCTPAKTHBIMH W JIOTHYECKH CTPOTUMH
KOHCTPYKITUSMU alNTeOpbl 1 MaTEeMaTHUECKOTO aHAIM3a PAa3BUBACT YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH HUCTUHHOCTH, JOKA3bIBATh YTBEPKIACHHS C IIOMOTIHIO
WHIYKIIUU ¥ PacCyX AaTh AETYKTUBHO, UCIIOJIB30BaTh 0000IICHIE M KOHKPETH3AIHIO,
abCcTparupoBaHue U aHAJIOTHIO, HOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIJICHUE.

B xonme wuzyueHuss yueOHOro kypca «Aaredpa M Hayajga MaTEMaTHUYE€CKOTO
aHaJau3a» OOYy4YarIIUecs MOJyYaroT HOBBIM OMNBIT PEIICHMs NPUKIAIHBIX 3ajad,
CaMOCTOSITEILHOTO TOCTPOEHUSI MaTeMaTUYECKUX MOJENIe peallbHbIX CHUTYyalui,
WHTEPIPETANNN TIOTYICHHBIX PEIICHUN, 3HAKOMATCS ¢ TIPUMEpaMUA MaTeMaTHIEeCKIX
3aKOHOMEPHOCTEH B  MOpUPOJE, HayKe ©  HCKYCCTBE, C  BBIJAIOIIMMUCA
MaTEeMaTHIECKAMU OTKPBITUSIMHU M KX aBTOPAMH.

VYueOHbIl Kypc 007aaeT 3HAYMTENBHBIM BOCIHUTATENBHBIM MOTEHIHUAIOM,
KOTOpBIN  peanu3yeTcsl Kak depe3 y4YeOHBI Marepuan, CIOCOOCTBYIOMIUN
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMs, TaK W Uepe3 crenuduky ydeOHOU
JESATENBHOCTH, TpeOyIed MpOAOKUTSIIBHOW  KOHIICHTPAlUM  BHUMAHUSA,
CaMOCTOSITEIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJYUYECHHBIN PE3yJbTaT.

B ocHoBe mMeTonuku 00yueHuUs anredpe M HayalamM MaTeMaTHYECKOro aHalln3a
JISKUT ACATEIBHOCTHBIN MPUHITUT 00ydeHusl. B cTpykType yueOHOTro Kypca « Anredpa
W HayaJla MAaTeMaTUYECKOro aHaliv3a» BBIJIENEHbl CIENYIOIIHE COAEpKaTeIbHO-
MeToandecKkue TUHNN: «Unca u BerauciaeHus», « OyHkumu 1 rpadukmy, « Y paBHECHUS
Y HEpaBEHCTBa», «Hauana Marematudeckoro aHainusa», «MHoxecTBa u Joruka». Bece
OCHOBHBIE COJIEPKATEITbHO-METOJUYCCKIE JIMHUHA N3YYalOTCS Ha MPOTSHKEHUH JBYX



JeT o0y4YeHUs Ha YPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
JApyT JApyra W TIOCTEIIEHHO HACHIAsICh HOBBIMH TeMaMU W pasneinaMu. JlaHHBIN
y4eOHBIH KypC SBIISI€TCS MHTETPATUBHBIM, TOCKOJIBKY 00BETUHSET B ce0e coepkaHme
HECKOJBKUX MATEMaTHYCCKUX MWCIWIUIMH, TaKUX KakK anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaJIN3, TEOpUs MHOXKECTB, MaTeMaTndeckas Jioruka u apyrue. [1o
Mepe TOTr0 Kak OOydJaroluecs OBJIAJEBAIOT BCE Oojee MIMPOKUM MaTEeMaTHYECKUM
anmapaToM, Y HUX MOCIEAOBaTENIbHO (POPMHUPYETCS M COBEPLICHCTBYETCS YMEHHE
CTPOUTh MATEMAaTHYECKYI0 MOJENIh pEaTbHOW CHTYyallud, NPUMEHITh 3HaHUS,
NoJlydeHHBbIE TPU H3YYEHHH Y4YeOHOTO Kypca, A PpEHIeHHS CaMOCTOATEIhHO
chopMyTUpPOBaHHON MaTeMaTHYeCKON 3ajJaud, a 3aTeM HHTEPIPETHPOBATh CBOM
OTBeT.

ConepxaTenpbHO-MeTOANYECKasT JIMHAS «Yucaa W BBIUMCICHUS» 3aBEpIIACT
(dbopMHUpOBaHNE HABHIKOB HCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HAyaTO Ha YpOBHE OCHOBHOTO 00miero obpazoBanus. Ha ypoBHe cpemHero ooOmiero
o0Opa3oBaHus 0co00e BHUMAaHHE YACIICTCS (JOPMUPOBAHIIO HABBIKOB PAIlMOHAIBHBIX
BBIYHCIICHUH, BKITIOYAIONINX B CE€0SI MCMIOJIb30BAHUE PA3IMIHBIX (JOPM 3aITUCH YHCIIA,
YMEHHUE JeJlaTh TMPUKHUJIKY, BBHIMOJTHATH TPUOIMKEHHBIE BBIUYMCICHUS, OIEHUBATH
YHCIIOBBIE BBIPAXKEHHUsS, pabOTaTh C MATEMAaTHYECKUMU KOHCTAaHTAMU. 3HAKOMBIC
00y4JarommMCcsi MHOYKECTBA HATypPaIbHBIX, IENIBIX, PAITMOHAIBHBIX U JCHCTBUTEIHHBIX
9HCeNI JIOMOJIHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4HCENI. B KakmoMmM u3 3THX
MHOKECTB PACCMaTPHBAIOTCS CBOMCTBEHHbIE €My cheuupuyecKkue 3agadd u
oTepalyy: JeJeHHe HalleNo, ONEPUPOBAHNE OCTATKAMH Ha MHOKECTBE IENBIX YHUCE,
0COOBIC CBOWMCTBA pAIMOHAIBHBIX W HUPPAIUOHAIBHBIX YHCEN, apu(pMETHICCKHE
omepalyy, a TaKKe H3BICYCHHE KOPHS HATypaJbHON CTENEeHH Ha MHOXKECTBE
KOMIUIEKCHBIX ~ uuceld. bmaromapss TOCIeAOBAaTENbHOMY PACIIUPEHUIO  Kpyra
WCIOJIb3yEeMbIX YUCEN U 3HAKOMCTBY C BOBMOXXHOCTSIMH UX IPUMEHEHUS JJI PEIICHUS
Pa3TUYHBIX 3a/1a4 POPMUPYETCS MPEICTABIICHUE O CIMHCTBE MATEMATUKU KaK HAyKU
U e€ polM B TOCTPOCHHU MOJENEH peanbHOr0 MHpa, HIMPOKO HCHOIB3YIOTCS
0000111€HNEe U KOHKPETU3ALIHS.

Jluanst «YpaBHEHUS W HEPABEHCTBA» peaTu3yeTcs HAa MPOTHKEHHUU BCETO
o0y4eHus Ha YPOBHE CpeHEro o0IIero 00pa3oBaHusl, MOCKOIbKY B KaX0M pasjielie
[IporpaMMbl TpeAyCMOTPEHO pEIIeHHWE COOTBETCTBYIOIIMX 3adad. B pe3ynbraTe
oOyJaroliecs: OBIAACBAIOT PA3MTUYHBIMA METOJAMU PEIIeHHUS PalOHATbHBIX,
UPPAMOHATBHBIX, TTOKA3aTeIbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPHUECKUX
ypaBHEHU#, HEPaBEHCTB M CHUCTEM, a TakkKe 3a7ad, COACpKAIIUX MapaMeTphl.
[lomy4yeHHble yMEHHUS IMUPOKO HWCIOIB3YIOTCS TIPpU HCCIEAOBAaHUM (YHKIUNA C
MTOMOIIBIO TTPOU3BOTHOM, MPHU PEIICHUH MPUKIIAIHBIX 3a7a9 U 3a/1a4 Ha HAX0XKJICHUE
HanOOJBIITNX ¥ HaWMEHBINNX 3HaYeHW (QyHkuww. J[aHHasS copeprkaTenbHAs JTUHUS
BKJIFOYAET B ceOsl Takke (HOPMHUPOBAHUE YMEHUI BBITIONHATH PAcYETHI IO (hopmyiam,



npeo0pa3oBaHusl PALUMOHANBHBIX, HPPALUOHAIBHBIX W  TPUTOHOMETPHYECKHX
BBIPAXKEHMI, a TaKkKe BBIPAXKECHUI, COAEPKAIINX CTENEHU U jorapudmel. bnarogaps
U3YYEHUIO anreOpamdyeckoro Marephaja MPOUCXOAUT JajbHEHIIee pa3BUTHE
ANTOPUTMUYECKOTO M a0CTPaKTHOTO MBILUIEHUS oOyyaromuxcs, (QpopMupyroTcs
HaBbIKA JEAYKTHBHBIX DPACCYXAEHHH, paboTbl C CHMBOJBHBIMU (OpPMaAMH,
MPEICTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
Anrebpa npennaraet 3¢()eKTUBHbIE WHCTPYMEHTHI AJI PEIICHUs NMPaKTHIECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3a/a4, HArJISAHO JIEMOHCTPHPYET CBOM BO3MOYKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHAA «DyHKUMM U Tpa@uKH» TECHO
MEPEIUIETAETCS C IPYTUMHU JUHUSAMHU y4eOHOT0 Kypca, OCKOJIbKY B KAKOM-TO CMBICJTIE
3a0a€T  MOCIENOBATENbHOCTh M3Y4YEHMS Marepuana. l3ydeHuwe cCTeneHHOM,
MOKAa3aTeJbHOM, JOrapu()MUYECKO U TPUrOHOMETPUYECKUX (PYHKIIMI, UX CBOMCTB U
rpauKoOB, HUCIONb30BaHUE (PYHKUUNU NIl pelieHus 3ajady U3 JAPYruxX ydeOHbIX
MPEIMETOB U peajabHOM KU3HHU TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK
U C pEeLIEHUEM ypaBHEHUW U HepaBeHCTB. llpu 3ToM Oonbllioe BHUMaHUE yIenseTcs
(dbopMUpOBaHUIO YMEHUS BBIpAKaTh (POpPMyNIaMH 3aBUCUMOCTH MEXIY Pa3IUIHBIMU
BEJIMYMHAMU, UCCIEA0BATh MOJIYYEHHbIE (DYHKIMH, CTPOUTH UX rpapuku. Martepuan
OTOM COAEpP)KATENBbHOW JIMHWM HalleJIeH Ha pa3BUTHE YMEHUM W HaBBIKOB,
MO3BOJISIOIINX BBIPAKATh 3aBHCHUMOCTH MEXKIy BEITWYMHAMHU B Pa3IHM4HON (opme:
aHAJIMTHYECKOH, rpaduyeckoil u cioBecHo!. Ero u3yuenune cnocoOCTBYET pa3BUTHIO
ANTOPUTMHUYECKOTO0 MBIIUICHHS, CIIOCOOHOCTH K OOOOLIEHHI0O W KOHKPETH3ALHH,
UCIIOJIB30BAHUIO AHAJIOTUM.

CopepxarenbHass nuHus «Hauvana MareMaTnyeckoro aHaiaus3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMaTHYeCKHX, TaK W NPUKIAIHBIX 3a]ad,
JOCTYIHBIX O00yYaroUuMcsl, TaK KaK Yy HHUX HOSBISIETCS BO3MOXHOCTb CTPOUTH
rpaduKy CIOXKHBIX PYHKUUNA, ONPEEATh MX HAUOOJbIINE U HAUMEHbIINE 3HaUYCHUS,
BBIUMCIATH IUIOWAAN (QUTYp U OOBEMBI TEN, HAXOJUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas coaepkarenabHas JHUHUS OTKPHIBA€T HOBBIE BO3MOXHOCTH
MOCTPOEHUS] MAaTEMATUYECKUX MOJENEl peabHbIX CUTYallWil, MO3BOJISET HAXOIUTh
HaWlyylllee pElIeHHEe B NPHUKIAJHBIX, B TOM YHCIE COLHMAIBHO-IKOHOMUYECKHUX,
3a7layaX. 3HAKOMCTBO C OCHOBAMHM MATEMaTHYECKOrO0 aHalu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOrO, (POPMaNTbHO-TOTHUECKOTO W KPEAaTUBHOIO MBIIUICHHS,
dbopMUpOBaHUIO YMEHHUIl paclio3HaBaTh MPOSABICHUS 3aKOHOB MAaTEMaTHKH B HayKe,
TeXHHKe W HcKyccTBe. OOywarommecs Yy3HAIOT O BBINAIOIIUXCS pe3ylbTaTax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMAaTUKH KaK HAYKH, U 00 X aBTOpax.

CopeprxaTenbHO-MeToANYECKass JTHHHUS «MHOXeCTBa M JIOTMKa» BKJIOYAET B
ceOs1 D2JEMEHThl TEOpUU MHOXKECTB M MAaTeMaTUYeCKOH JIOTUKH. TeopeTuko-
MHO>KECTBEHHbIE MPECTABICHUS MPOHU3BIBAIOT BECH KypC IIKOJIBbHON MATEMATHKHU U



IpeajaraloT HauOOJee YHHUBEPCAJIbHBIM S3bIK, OOBEIMHSAIOUIMI BCE pa3aelibl
MaTeMaTUKH W €€ TMPUIOKEHUW, OHU CBSA3BIBAIOT pPa3Hble MaTeMaTUYeCcKue
JUCLUIUIMHBI U UX IPUJIOKEHHS B eauHoe 1eoe. [1o3ToMy BaXXKHO JaTh BO3MOKHOCTD
oOydammemMycs MNOHUMaTb TEOPETUKO-MHOKECTBEHHBIM  SI3bIK  COBPEMEHHOU
MaTe€MaTUKH U UCIOJIb30BaTh €ro JJIsl BRIPAKEHUS CBOUX MbICHEH. [[pyrum BakKHBIM
MPU3HAKOM MaTEMAaTUKH KaK HayKH CIIEIyeT MPU3HATh CBOMCTBEHHYIO €i CTPOrOCTh
000CHOBaHUI U ClIEJOBAaHUE ONPEEIEHHBIM MPaBUIaM MOCTPOEHUS J0KA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTeMaTHYE€CKOM JIOTMKM CIOCOOCTBYET pPa3BUTHIO
JIOTUYECKOTO MBILIIEHUS 00y4YaroIUXCs, O3BOJISIET UM CTPOUTH CBOM PACCYKIECHHUS
Ha OCHOBE JIOTHYECKUX MPaBHII, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIIIJICHHS.

B yueOHOM Kypce «Anrebpa W Hayala MaTEMaTHYECKOrO aHajIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHMS, KOTOPbIE IPU3BaHbI
COCOOCTBOBaTh  (POPMUPOBAHUIO HABBIKOB MOCTPOEHUS MOJENEeH  peanbHbIX
CUTyallUl, HCCIEJOBAaHUS OTUX MoOJeNedl ¢ MOMOIUBI amnmapara airedopbl U
MaTE€MaTUYEeCKOr0 aHajau3a, MHTEPOPETALMH IOJYyYEHHBIX pe3yiapTaToB. Takue
3a/laHus BIUIETEHBI B KaXIbI M3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4eOHOro Kypca MIMPOKO HUCHOJb3yeTcd A1 pPElIeHus NpUKIaIHbIX 3anad. llpu
pPEIIEHHH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarouuecs  pa3BUBAIOT
HaOJIOIATebHOCTh, YMEHUE HAaXOIWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCTOJB30BaTh aHAIOTHIO, 00001IaTh U KOHKPETU3UPOBaTh MpobiieMy. JlesTenpHOCTD
1o (opMHpOBaHHUIO HABBIKOB PEIIEHUS MPHUKIAIHBIX 3a]]a4 OpPraHU3yeTcs B MpoLecce
U3YYEHHS BCEX TEM YUEOHOro Kypca «Anre0pa 1 Hayajia MaTEMaTUYECKOr0 aHATIN3a».

Ha u3yuyenue yueOHOro kypca «Anredpa U Hayana MaTEMaTHYECKOTO aHAIU3a»
otBoAuTCs 272 vaca: B 10 kimacce — 136 gacoB (4 daca B Henento), B 11 kmacce — 136
4acoB (4 yaca B HEJIEIIO).

COAEPKAHUE OBYYEHMUS
10 KUIIACC
Yucsa 1 BIYHCICHUS

Panmonanpabie dmcima. OOBIKHOBEHHBIE W JIECATUYHBIC IPOOU, TMPOICHTHI,
OeckoHeuHble nepuogudeckue aApoou. IlpumeHnenune apoOell W NPOLEHTOB IS
peLIeHs PUKIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEATbHOMN KU3HU.

JlelicTBUTENbHBIE YHMCHA. PaluoHanbHBlE W UPPALMOHAIBHBIE  YHUCTA.
ApubmMernueckne  omepanmuu ¢ JACHCTBUTENBHBIMH  4YHclamMu.  Moaynb
JEUCTBUTENILHOTO 4YMClia U ero cBoicTBa. [Ipubnuk€HHbIE BBIYMCIEHUSI, MPaBHIIA
OKpYIJICHUS, IPUKUJIKA U OLIEHKA PE3ylbTaTa BEIYUCICHUM.

Crenensb ¢ nenbIM nokasareiieM. buaom Herotona. Mcnonp3oBanue noaxo e
dbopMbl 3amucu JAEHCTBUTENBHBIX YHCEN MJd PEHICHUs MPaKTUUYEeCKUX 3ajad U
MPECTABIEHUS JaHHBIX.



ApudmeTrueckuii KOpeHb HaTypaIbHON CTETIEHN U €T0 CBOWCTBA.

Crenenb C palMOHAIBHBIM TOKa3aTeleM U €€ CBOHCTBA, CTENEHb C
JIECTBUTEILHBIM ITOKA3aTEIIEM.

Jlorapudm uwncna. CpoiictBa norapudpma. JlecsiTuuHble W HaTypajibHbIE
J0rapu(pMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO aprymMeHTa. ApKCUHYC,
APKKOCHHYC M ApKTaHI'€HC YMCJIOBOT'O apTyMEHTA.

YpaBHeHUS M HEPABEHCTBA

ToxaecTBa W TOXKIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE YypaBHEHMsT W YypaBHEHUA-ciaeAcTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

OcCHOBHBIE METOJIbl PELICHUS LENbIX U APOOHO-pAllMOHANBHBIX YpaBHEHUI U
HEpPAaBEHCTB. MHOIOUYJIEHbl OT OJHOM IIepeMEHHOW. JlemeHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHOrowieHsl ¢ HenbiMu K03 hUIIUEHTaMU.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COAEPHKALLNX CTETIEHH U KOPHHU.

WppaunonaneHele ypaBHeHHs. OCHOBHBIE METOABI PELIEHUS UPPALMOHATIBHBIX
YpaBHEHUHU.

IlokazarenbHble ypaBHEHHMs. OCHOBHBIE METOIBI DPEIICHUSA I1OKA3aTEIbHBIX
YpaBHEHUMU.

[IpeoOpazoBaHue BhIpAKEHUI, COIEPHKAITUX JTOTapUPMBI.

Jlorapupmudeckue ypaBHeHus1. OCHOBHBIE METO/IbI PEIIEHUS JOTrapu(HMUIECKUX
YpaBHEHUMU.

OcHOBHbIE TPUTOHOMETPUUYECKHE bopMyITHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH. PerieHne TpuroHOMETpUIECKUX YPABHEHU .

Pemenne cucremM JMHEHHBIX ypaBHEHMH. Marpuma CUCTEMBI JIMHEMHBIX
ypaBHeHUW. OnpeaenuTesns MaTpULbl 2X2, ero reOMETPUUECKUN CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, NPUMEHEHHUE OIPEHEIUTENS Uil PELICHHUS CHCTEMBI
JIMHEWHBIX YpaBHEHUH. Pelienre npukiIaaHbIX 3a1a4 ¢ MIOMOIIBIO CHCTEMBI JIMHENHBIX
ypaBHeHui. HccienoBaHne TMOCTPOEHHOM MOJEIW C TMOMOIIBI0 MAaTpUll H
ONpPEACITUTENEH.

IlocTpoeHne MaTeMaTH4ECKUX MOJENEH pPEaJbHOM CUTyaluHd C TOMOIIBIO
YpPaBHEHHM WM HEpaBeHCTB. lIprMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 33/1a4 U3 pa3IMYHbIX 00JacTeil HAYKH U PeaIbHOM KU3HHU.

DOyHKuUMH U rpaduku

Oynkuus, crnocodsl 3anaHus GyHKOUU. B3anMHO o0OpaTHBIE (PYHKIHH.
Komnoszuuus @ysknui. ['paduk  QyHKOuU. DnemMeHTapHble IpeoOpa3oBaHUs

rpadukoB ¢ yHKIHMA.



OOnacTh ompeneneHUs W MHOXECTBO 3HadeHWH (QyHkumu. Hymn QyHkumm.
[TpoMesxxyTkn 3HaKOMOCTOSTHCTBA. UETHBIE W Heu€THBIe (QyHKIUU. [lepuomnyeckue
¢bynknun. IIpoMeXyTKM MOHOTOHHOCTH (PYHKUMHU. MaKCUMyMbl U MUHUMYMBI
¢bynkiuu. Hanbonbiliee 1 HauMeHblllee 3HaYeHUs (PYHKIIUHA HA IPOMEKYTKE.

Jlunelinas, kBaapaThuHass W JpOOHO-TMHEWHasT (QYHKUIMU. DIEMEHTapHOE
HCCJIEIOBAaHNE U TTOCTPOEHUE UX IpaUKOB.

CreneHHas (pyHKLUMS C HATypaJbHBIM M II€JIbIM Noka3areneMm. E€ cBolicTBa u
rpaduxk. CBoiicTBa U rpa)vK KOpHs N-0O CTENEHH KaK (YHKIIMM 0OOpaTHOW CTENEHH C
HATypaJIbHbIM IMOKA3ATEIEM.

[lokazaTenbHass u norapugmuueckas (QyHKIUU, HUX CBOHCTBA WU TpaduKH.
Hcnons3zoBanue rpapukoB GyHKIHHA 1151 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckass OKpPY>KHOCTb, ONpPEIEICHUE TPUTOHOMETPUUYECKUX
(yHKUMI YMCIIOBOTO apryMEHTAa.

@DYHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEAIbHBIX Ipoleccax U siBieHusx. ['paduxu
pealbHBIX 3aBUCUMOCTE.

Havana MmaTeMaTH4eCKOro aHAJIN3a

[locnenoBaTenbHOCTH, CHOCOOBI 3aJaHusd TOCJIenoBaTeNbHOCTEH. Meton
MaTeMaTUYeCKO MHIYKUHH. MOHOTOHHBIE U OIPaHUYEHHBIE MOCJIEIOBATENbHOCTH.
HcToprs BO3HMKHOBEHHS MAaTEMAaTHUECKOrO AaHalM3a Kak aHalu3a OeCKOHEYHO
MaJbIX.

ApudmeTrnueckas U reoMerpuueckas mnporpeccud. beckoHedHO yObIBaromias
reomeTpuueckas mnporpeccusi. CymMma O€CKOHEYHO YOBIBAIOIIEH TeOoMeTpUYECKOM
nporpeccud. JINHEMHBIN U 3KCIIOHEHIHUANBHBIA pocT. Yucno e. dopmyiia CIOKHBIX
MpOLEHTOB. Mcronb30BaHre NPOrpecCuu ISl pELeHHs pealbHbIX 33124 IPUKIAJHOTO
XapakTepa.

HenpepriBHble pyHKIIMN 1 UX CBOWCTBA. TOUKH pa3pbiBa. ACUMOTOTH Ipa)uKoOB
¢ynkuunid. CBolicTBa (DYHKLIMII HENPEPBIBHBIX HA OTpe3Ke. MeToJ MHTEpBaJoOB s
pelieHusl HepaBeHCTB. [I[puMeHeHne CBONMCTB HENPEPBIBHBIX (PYHKIUHN AJI1 PEIICHUS
3az1ad.

[lepBast u BTOpas mpousBoAHble GyHKIHH. ONpenenacHne, TeOMETPUIECKUN U
(buznyecKuil CMBICIT MPOU3BOIHON. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKIUH.

[IpousBoaHble 3neMeHTapHbIX QyHKIUH. [Ipon3BogHAas CyMMBI, TPOU3BEAEHUS,
YaCTHOT'O U KOMITO3ULIMH (PYHKIUH.

MHoxkecTBa U JIOTHKA

MHOXecTBO, Onepalny HaJ MHOXKECTBAMHU U X CBOMCTBA. J{narpamMmmel Ditepa—
BenHa. [IpuMeHeHNe TeOpeTUKO-MHOKECTBEHHOTO aIapaTa JUlsl ONUCaHUs pealbHbIX
MIPOLIECCOB U SIBICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHYECKOro OOBEKTa, CIEACTBHE,
J0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHUS.



11 KJIACC
Yucsa 1 BbIYHCICHUS

HatypaneHble u uensle yucna. [lpuMeHeHHME NPU3HAKOB AEIMMOCTH LEJBIX
yuces, Hanoonpui oomuii nenurtens (nanee — HOJl) n HanMensIee olliee KpaTHOE
(manee — HOK), octatkoB 1mo moaymnto, anroputma EBKiIuga AJjisi penieHus 3ajiad B
LEIbIX YHCIIAX.

Komnnekcusie yncna. Anredpandeckas 1 TpUTOHOMETpUYecKas: (GopMbl 3amucu
KOMIIJIEKCHOTO 4YHuCla. Apu(METHYECKHE OIlepalud C KOMIUIEKCHBIMH YHCIIAMHU.
N300paxeHnne KOMIUIEKCHBIX YUCET Ha KOOPAUHATHOM mockoct. @opmyna Myaspa.
KopHu n-oii crenenn n3 KOMIUIEKCHOr 0 yucia. [IpuMeHeHrne KOMIJIEKCHBIX YUCEeT 15
perieHust PU3NYECKUX U TEOMETPUUECKUX 3a1ad.

YpaBHeHHsI M HEPaABEHCTBA

CucreMa 1 COBOKYIMHOCTh YPABHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CIIeICTBUS. PABHOCUIIBHBIE HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHH  C  IMOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Pellienne TpUroHoMeTpHYeCKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHHS] IOKA3aTENbHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHHS HPPALIUOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOABl PpELIEHUS CHUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UppaOHATBHBIX, TOKA3aTEIbHBIX U JOTApU(PMHUECKUX YPABHEHHIA.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMeTPAMH.

[IpumMeHeHue ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHHI0 MAaTeMaTUYECKUX
3aa4 M 337a4 U3 Pa3NUYHbIX 00JacTel HAYKH M peajbHON KU3HU, HHTEPIpETaIus
MOJIYYEHHBIX PE3yJbTaTOB.

DOyHKUMH U TpaduKH

I'padpux wommoszunmm ¢yHkuid. ['eomerpudeckne o0pa3pl ypaBHEHUN U
HEPaBEHCTB HA KOOPJAWHATHOM MIIOCKOCTH.

Tpuronomerpuueckre QyHKIHH, UX CBOMCTBA U rpauKH.

['padmyeckne MeTOABI peIIeHHs YpaBHEHHH W HepaBeHCTB. ['paduueckue
METO/Ibl PEIIEHU 3a1a4 ¢ TapaMeTPaMHU.

Hcnonb3oBanue rpaduKoB (QYHKUUNA [JIs1 MCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT NHPH PELIEHUWU 3a4ad U3 APYTHX Yy4eOHBIX
MPEIMETOB U PEATbHON KU3HU.

Hayana MaTeMaTH4YeCKOro aHaIM3a

[IpuMeHeHne MPOU3BOMHON K HCCIENOBaHUIO (PYHKIMA HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxxaeHne HanOoablIero ¥ HauMEHbBIIEr0 3HaYeHUN HeNpepbIBHOM
(yHKLIMU HA OTPE3KE.



[IpumeHeHne MpPOU3BOAHOW [Jsi HAXOXKAECHHS HAWIYUIIEro pEIIeHUs B
NPUKJIAJHBIX 33a/1a4ax, JAJIs ONPEAENICHHUs] CKOPOCTU U YCKOPEHHUS IPOLECCa, 3aJaHHOIO
bopMyIoit umu rpapuKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBooOpa3HbiX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKuil. [IpaBuiia HaXoKaAeHUs IEPBOOOPA3HBIX.

WNuterpan. ['eomerpuyecknii CMBICI HHTETpaia. BeIUUCIEHHE ONpEenenEéHHOro
uHTerpaina no ¢popmyne Hetorona-Jleitoauma.

[IprmeHeHue uHTerpana s HaxoKAEHUS IUIOMIA1e! IIIOCKUX (hUryp 1 00bEMOB
reOMETPUUYECKUX TEll.

[lpumepsr pemenuii  auddepeHINATBPHBIX ypaBHEHHH. MaTteMaTudeckoe
MOJIETTUPOBAHHE PEATbHBIX MPOLECCOB ¢ MOMOIUIBIO AU PepeHInaIbHbIX YPaBHEHHIA.

[UDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI  YPOBEHbB) HA VYPOBHE CPEJHEI'O  OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:k1aHCKOr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON MO3UIIMN O0YYarOMIeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WjI€HA POCCHHUCKOTO OOIIECTBA, MPEACTABICHNE O MAaTEMAaTHISCKUX
OCHOBaX (DYHKIIMOHMPOBAHUS Pa3UYHBIX CTPYKTYp, SIBICHHHA, TIPOIEAYP
IPaKJIaHCKOTO 00111ecTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHHE B3aUMOAEHCTBOBATH C
COIMAJILHBIMU WHCTUTYTAMH B COOTBETCTBHHU C UX (PYHKITUSIMU U HA3HAUCHUEM;

2) IaTPUOTHYECKOTr0 BOCIIMTAHMSL:

c(hOpPMHUPOBAHHOCTh POCCHUICKON TPa)XTaHCKOW HICHTUYHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIEMY POCCUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSIM POCCUUMCKAX MAaT€MAaTUKOB M POCCHMCKOM MAaTEMaTHYE€CKOW IIKOJBI,
UCTOJb30BAaHUE DJTUX JOCTHXKEHHUUW B JPYrUX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHE JTYXOBHBIX I[EHHOCTEH pPOCCHUUCKOTO Hapojaa, CHOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, ATUYECKOIO MOBEAECHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTUKEHUU HAYKU U JAEATEIbHOCTHIO YUEHOTO, OCO3HAHHE JTUYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOHIMBOTO OYIyIIEro;

4) 3cTETHYECKOr0 BOCIIUTAHNUA:

ACTETUYECKOE OTHOUIEHHE K MHPY, BKJIOUas JCTETUKY MaTEeMaTUUYECKUX
3aKOHOMEPHOCTEMN, 0OBEKTOB, 3aJa4, PELIEHUMN, PacCyKIECHUN, BOCIPUUMUYUBOCTD K
MaTeMaTHYEeCKUM acCIeKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;



5) pu3n4ecKOro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEpEcax
300poBOro M 0Oe30macHOro oOpasa >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBbIO (30POBOE NUTaHUE, COAJAHCUPOBAHHBIA PEXUM 3aHATHI M OTIbIXA,
perynsipHas (u3MYecKas aKTUBHOCTh), (DU3UYECKOE COBEPILICHCTBOBAHHUE IPU
3aHATHUAX CIIOPTUBHO-03I0POBHUTEIBHOI €S TENIBHOCTHIO;

6) Tpya0BOIo BOCIIUTAHMSA:

TOTOBHOCTB K TPYZY, OCO3HaHHE LIEHHOCTHU TPYAOJt00US, UHTEPEC K Pa3TUYHBIM
chepam mnpodecCHOHANLHON AESATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U eé
NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oynymied mpodeccuu u
pearn30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIaHBI, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HAa MPOTSKEHUH BCEH KU3HHU,
TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B PEUICHUH MPAKTHYECKUX 3a]1a4 MaTeMaTUYECKOM
HaIpaBJIEHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:

cOPMHUPOBAHHOCTh  DKOJOTHYECKOW  KYNbTYpPhl, TIOHUMAaHHE  BIIHSHUS
COLIMAJIBHO-DKOHOMHUYECKHUX IPOLECCOB HAa COCTOSHHE MPUPOJHOM U COLMATBHOU
Cpellbl, OCO3HAHUE II00AIBHOTO XapaKTepa SKOJIOTMYECKUX MpoOieM, OpUeHTalus Ha
NPUMEHEHUE MATEMATUYECKUX 3HAHUU ISl pelleHus 3aJa4 B 00J1acTH OKpYKarolen
Cpelbl, IJIAHUPOBAHUWE IMOCTYNKOB M OIEHKM HMX BO3MOXHBIX MOCIEACTBUUN AJis
OKpYKaWIEH CPeJIbL;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOHN MPAKTHKH, TOHUMAHHE MATEeMAaTHUYECKOU
HAyKU Kak cepbl YeJIOBEYECKON AESTENBHOCTH, 3TANIOB €€ pa3BUTHS U 3HAYUMOCTH
JUISl pa3BUTUSA LMBWIM3ALUM, OBJIAJEHHUE SI3IKOM MaTeMAaTHUKA M MaTeMaTUYECKOU
KyJIbTYpOU Kak CpeJCTBOM MO3HAHUSI MUPa, TOTOBHOCTh OCYILIECTBISATh MPOCKTHYIO U
UCCJEI0BATENbCKYIO J€ATEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIe AeiiCTBUS

ba3oBrble 1oruyeckue 1ecTBUA:

BBISIBISITD M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKA MAaTEMATHYECKHAX
00BEKTOB, MOHATHI, OTHOLIEHUH MEXIY MOHATUAMU, (OPMYIHPOBATH ONpPENEICHUS
MOHATUH, YCTAaHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIaccu(UKALUK, OCHOBAHUS TS
000011I€HNs U CPAaBHEHHUS, KPUTEPUHU MPOBOJUMOr0 aHAJIN3a;

BOCIIPUHHUMATD, bopMynaMpoBaTh M NOPeoOpPa3oBBIBATH  CYXKIACHUS:
YTBEpAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;



BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MMPOTHBOPEYHS B
dakTax, OaHHBIX, HAOIIOACHHUSAX U YTBEPKACHUAX, MpEAJararb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JeNaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTHUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIOUEHU [0 aHAJIOTHH;

MPOBOJUTE CaMOCTOATEIBHO J0KA3aTENbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUU
(mpsiMblE ¥ OT MPOTHBHOIO), BBICTPAUBATh apryMEHTALMIO, MPUBOAUTH NMPUMEPHI U
KOHTPHpPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/I€HHSI U BHIBOJIBI;

BBIOMpATh CIOCO0 pelieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJILKO BAPUAHTOB
pelIeHusl, BBIOUpaTh HanboJiee NOAXOASIIHMN ¢ YYETOM CAMOCTOSITENBHO BbIACIIEHHBIX
KPUTEPHEB).

Bba3oBble uccienoBaTeabcKue JeCTBHSA:

UCIIOJIB30BaTh BOIMPOCHl KaK HCCIEI0BATENbCKUII WHCTPYMEHT MO3HAHUA,
(bopMyIHpOBaTh BONPOCHI, (PUKCUPYIOLIME IPOTUBOPEUHE, TPOOIIEMY, YCTAaHABINBATh
UCKOMOE M JaHHO€, (OPMHUPOBATh TUNOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HUIUIO,
MHEHUE;

MPOBOJUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJIEHHs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXNYy 00ObEKTaMU, IBIEHUSAMHU, IPOLIECCAMH;

CaMOCTOATETHHO (opMyTupoBaTh 00O0OIIEHUS W BBIBOJLI IO pe3ybTaTam
MPOBEIEHHOTO HAOJIIOICHHS, UCCIEA0BAHMS, OLEHUBATh JOCTOBEPHOCTD MOTYYEHHBIX
pE3yJIbTATOB, BHIBOAOB U 0000LIEHUI;

MPOTHO3UPOBATh BO3MOJKHOE pAa3BUTHE IPOLECCA, A TaKKEe BbIABUIATH
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBIATH JNeDUUNTH MHPOpMAINK, NAHHBIX, HEOOXOAMMBIX IJIsi OTBETa Ha
BONIPOC U JJI pEeUICHUs 3a]1auu;

BbIOMpaTh MH(OPMAIMI0 M3 MCTOYHUKOB PAa3IUYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3TIHYHBIX BUIOB U (opM
MIPE/ICTAaBIICHUS;

CTPYKTYpUpPOBaTh HH(POPMAIMIO, MPEACTABIAT, €€ B pas3iIuuHBIX (dopMax,
WUTIOCTPUPOBATH TpaMueCcKH;

OLICHMBATh HAJIEKHOCTh HHPOPMALIUU IO CAMOCTOSITENIEHO CPOPMYITHUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eHCTBHSA
Oomenue:
BOCHPHHUMATh U (HOPMYIUPOBATH CYXAECHHS B COOTBETCTBHM C YCIOBUSMH U
HeasIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOO TOUKY 3PEHHSI B YCTHBIX U



MIACBMEHHBIX TEKCTAX, NABATh IOSCHEHUS 110 X0y pELIEHUS 3a1a4l, KOMMEHTHPOBATh
ITOJTYYEHHBIN PE3YJbTaT;

B XOJ€ OOCYXJEHHs 3alaBaTbh BOIPOCHI IO CYIIECTBY OOCYXIAaE€MOW TEMBI,
npo0IeMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBATh U/IEH, HALICJICHHBIE HA MOUCK PELIEHNUs,
CONOCTABIIATE CBOM CYXKIEHHS C CYXICHUSAMHM JAPYIMX YYaCTHHKOB JHAJIOTa,
OOHapyXKUBATh pa3IUYHe U CXOACTBO MO3ULIUN, B KOPPEKTHOH (popme hopMynnpoBaTh
pa3HoIIacus, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YNBTAThl PELIEHUs 3aJa4d, DKCIIEPUMEHTA, HCCIIEIOBAaHMS,
MPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (OpMAT BBICTYIJIEHUA C YYETOM 3aaad
NPE3eHTAlUN U OCOOEHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe YHUBEpCaJIbHbIe Y4eOHbIC AeiCTBUSA

Camoopranusanus:

COCTaBJIATH IIaH, AJITOPUTM PELIEHUS 3a/Jaud, BBIOMPATh CIOCOO PEIICHMS C
Y4ETOM UMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJICKT:

BJIJI€Th HaBBIKAMU MO3HABATENIBHON peIeKCUM KaK OCO3HAHMS COBEPIIAEMBbIX
JOEUCTBUM M MBICIUTENbHBIX IPOLECCOB, HUX pEe3YyJbTaTOB, BIJAJETh CHOcOOaMu
CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLECCAa U PE3yJbTaTa PELICHUS MAaTeMaTH4YECKOU
3a/1a4H;

NpEeABUIETh TPYIAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1auu,
BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJICHHBIX OIMHOOK, BBISIBICHHBIX TPYJHOCTEN;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSICHATH MPUUUHBI
JOCTHKEHUSI WM HEIOCTUIXKEHUS PE3yJbTaTOB AEATEIbHOCTU, HAXOAUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATENBHOCTD:

MOHMMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHIUBUIYaJIbHOU
paboThI TIPH pEIICHNN YYEOHBIX 3a/1ad, MPUHUMATh I1eJTh COBMECTHOH JeATEIbHOCTH,
IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paloThl, pacmpeAeniaTb BHABI paloT,
JIOTOBAPUBATHCS, OOCYXXJAaTh MPOIECC U Pe3ylbTaT paboThl, 00001aTh MHEHUS
HECKOJILKUX JTIOJICH;

y4acTBOBAaTh B TPYMIOBBIX (opmax paboThl (0OCYXIeHHS, OOMEH MHEHHIA,
«MO3TOBBIC IMITYPMBI» W WHBIE), BBIIIOJHSITH CBOIO YaCcTh pa0OTHI M KOOPJAHMHUPOBATH
CBOM JICUCTBUS C IPYTUMH WICHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIA/Ia B
oOmuii  MmpOAYKT MO  KpuTepusiM,  CHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICHCTBHUSL.



HNPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenns B 10 kjiacce oOyd4aromiuiicss TOJNYYHUT CIEAYIONIHAE
MPEeIMETHBIE PE3YNBTATHI 110 OTAEIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOI0 Kypca
«Anre0Opa 1 Ha4yaja MaTEMaTUYECKOT O aHATN3a»:

Yuciaa v BHIYUCICHUS:

CBOOOJHO OINEpUPOBATh MNOHATHAMHU: pPALUOHAIBHOE 4YHUCIO0, OECKOHEYHas
nepuoguyeckas  IpoOb, TNPOLEHTHI, HUPPALUOHAIBHOE  YHCIO, MHOXECTBa
PaLMOHANIBHBIX U JE€HCTBUTEIbHBIX YHCEI, MOAYIb AEHCTBUTEILHOIO YUCIA;

MPUMEHSATH APOOU U MPOLEHTHI ISl pELICHUS TPUKIAAHbIX 3a7a4 U3 Pa3InYHbIX
oTpaciiell 3HaHUU U PEaIbHOM KU3HH;

NPUMEHATh MPUOIMKEHHBIE BBIYMCICHUS, MPaBUJIA OKPYIJIEHUS, MPUKHIKY H
OLICHKY PE3yJbTaTa BBIUYMCIIEHUN;

CBOOOJHO ONEpUPOBATh MOHITHUEM: CTENEHb C LEJIbIM IOKa3aTeJeM,
UCIOJIB30BaTh MNOAXOIAIIYI0 (OPMY 3allMCH EUCTBUTEIBHBIX YUCEN ISl pelleHus
MPaKTUYECKUX 3a]a4 U MPEACTABICHHS TaHHbIX;

CBOOOJIHO OIEPHPOBATh MOHSATHEM: apHU(PMETHUECKUNH KOPEHb HATypalbHOU
CTEeNEeHHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAJIBHBIM IMOKAa3aTENEM;

CBOOOJHO OMEpUPOBATH TMOHATUSAMU: JIOTapudM UYHUCHA, JAECATUYHBIE U
HaTypaJIbHbIE JToTapu(MBbI;

CBOOOJHO ONEpUpOBaTh MOHATUSMU: CHUHYC, KOCHHYC, TAHI€HC, KOTaHIEHC
YHUCJIOBOTO apryMEHTA;

ONEpUPOBATh MOHATUSAMU: APKCUHYC, APKKOCHHYC W APKTAHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUSI M HEPABEHCTBA:

CBOOOJHO ONEpUpOBAaTh MNOHATHSAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCHWIbHBIE YPABHEHUS M YPABHEHUS-CIIE€CTBUS, PABHOCHJIbHBIE HEPABEHCTBA;

OPUMEHATh PA3NMYHbIE METOAbl PEIICHHs palUOHAIBHBIX U APOOHO-
pPalMOHANIbHBIX YPABHEHHH, MPUMEHITh METOI MHTEPBAJIOB JIJIsl PEILIEHHS] HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MNOHATHSMHU: MHOTOYJIEH OT OJHON NEepEeMEHHOM,
MHOTOWIEH C LEIbIMH KO3 (PHUIMEHTaMH, KOPHU MHOTOYJI€HA, IPUMEHSTh JEICHHE
MHOI'04YJIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus
3aj1ad;

CBOOOJHO ONEpUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUI, MaTpULa,
ONPEAECIUTENb MATPHULIBI 2 X 2 ¥ €r0 TEOMETPUUYECKUN CMBICII, UCIIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 1 BIYUACICHUS €ro 3HAaYCHHsI, TPUMEHSTh ONpPeAeIUTENH s
pELICHHUs] CUCTEMbl JIMHEHHBIX YPAaBHEHUU, MOJAEIHUPOBATh PEATbHBIE CUTYalUH C



MOMOIIBIO CHUCTEMBl JIMHEHHBIX ypaBHEHHUH, UCCIIEOBATh MOCTPOCHHBIE MOJAEITH C
MOMOIIIBIO MAaTPHUI] i ONPEEIUTENEH, HHTEPIPETUPOBATH MOTYUYSHHBIN Pe3yIbTarT;

HCITI0JIb30BaTh CBOMCTBA ACHCTBUII C KOPHAMMU ISl TpeoOpa30BaHUs BbIPAXKEHUI;

BBITIOJTHSITH MPE0O0pPa30BaHUs YHCIOBBIX BBIPAXKEHUH, COJEPIKAIIMX CTENEHH C
palMOHAIBHBIM TIOKa3aTeNeM;

MCIIONB30BaTh CBOMCTBA JorapudMoB sl TpeoOpa3oBaHMsl JIOTaPUPMUIECKIX
BBIPaKEHUH;

CBOOOJHO OMNEpUPOBATh TMOHATHUSAMU: HPPAIMOHANbHBIE, [OKa3aTeNbHBIE U
JorapuMUYECKUe YpaBHEHUS, HAXOAUTh MX PEIICHHUS C MOMOIIBI0 PaBHOCHIBHBIX
NEPEX0/I0B MU OCYIIECTBIISAS POBEPKY KOPHEH;

NPUMEHATH OCHOBHBIE TPUTOHOMETpUYecKnue (GopMyisl g MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAXKECHUIA,

CBOOOJHO  OMEpUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATH  HeoOXoaumble  (HOPMYNBI  JJIsl  pEIIeHHsT OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPAaBHEHUI;

MOJIETTUPOBATh PeabHbIE CUTYALIMH Ha SI3bIKE aNTreOphl, COCTABIIATH BBIPAXKECHHUS,
ypaBHEHHS, HEPABEHCTBA 110 YCIOBUIO 3a/1a4M, UCCIIEI0BATh MOCTPOSHHBIE MOJIENH C
UCIMOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMH U TPpaduKH:

CBOOOJHO OIEPHPOBATH MOHATHAMH: (PYHKIIHSI, CIIOCOOBI 3aJaHusi (YHKIIHH,
B3aMMHO oOpaTHbIe (PYHKINHU, KOMIO3UIHS QYHKIUH, TpaduK PYHKIUU, BHITTOTHATD
3JIeMEHTapHbIe MPeoOpa3oBaHust rpaQUKOB (YHKIIHIA;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: OOJACTH OMPEIECNICHHUS M MHOXXECTBO
3HaYeHU PyHKUIUHU, HYTH QYHKINUN, TPOMEXYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO OINEpUpPOBaTh TMOHATHUSAMHU: UYETHbIE © HEUYETHbIE (YHKIIHH,
nepuoanyYecKkrue (yHKIHUH, MTPOMEKYTKHM MOHOTOHHOCTH (DYHKUHH, MAKCUMYMBI U
MUHUAMYMBbI (YHKIMH, HaumOOJblIee U HauMEHblIee 3HayeHue (QYHKUMM Ha
MPOMEXKYTKE;

cBOOOJHO OMEpUPOBATh MOHATUSMU: CTEMEHHAs (QPYHKUUS C HATYpPaJbHBIM U
HENbIM TOKa3zareiaeM, TpaduK CTENeHHOW (QYHKIMHM C HAaTypaldbHBIM H LEIbIM
nokasaresieM, rpauk KOpHS N-oil cTeneHun Kak (yHKUMH OOpaTHOM CTENEHU C
HATYpaJIbHBIM NTOKa3aTeleM;

ONEepUpPOBaTh TOHATUSAMU: JUHEHHAs, KBaApaTHYHAs W JIPOOHO-THMHEHHAs
(GYHKIINH, BBITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX TPa(HKOB;

cBOOOJIHO OMNEpUpOBATh MOHITHAMH: IIOKa3aTeabHas M Jorapudmmuyueckas
byHKIIMH, WX CBOMCTBa W TpaduKH, HCIOIB30BaTh UX TpaduKU IJs pemeHus
YpPaBHECHUN;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMH YHUCIOBOTO apryMEHTa,



UCTIONB30BaTh Tpaduku (QYHKUMA JUISI  HMCCIAEAOBAaHUS  IPOIECCOB H
3aBUCUMOCTE NpPHU pElIeHUM 3aJad U3 APYTUX Y4YEOHBIX NPEIMETOB U pealbHOU
JKU3HH, BBIPAXKaTh (POPMYyJIaMH 3aBUCUMOCTHU MEXAY BETUUNHAMU;

Hayana MaTeMaTH4YeCKOro anajimsa:

CBOOOJHO OMNEpUpPOBATh MNOHATHAMHU: apHPMETHUecKass M TIeoMEeTpUuyYecKas
nporpeccusi, 0ECKOHEYHO YOBIBaroIias reoMeTpruueckas MpOTrpeccusi, JTHHEWHBIH U
OKCMOHEHIUANBHBINA POCT, (POpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

UCIIOIB30BaTh IPOTPECCHM Ul PEIICHHsS PEAJbHBIX 3a4a4 IPHUKIAJTHOTO
XapakTepa;

CBOOOJHO OINEpPUPOBATH MOHIATHUSAMU: MOCIEAOBATENBHOCTh, CIOCOOBI 3aJaHus
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE MW  OIPAHUYEHHBIE IOCJIENOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3aPOXKACHUS MaTEMAaTUYECKOTIO aHAIM3a KaK aHalIu3a 0€CKOHEYHO
MaJIbIX;

CBOOOJHO ONEpUPOBATh MOHATUAMHM: HENPEPHIBHBIE (DYHKIMHU, TOUYKH pa3pbiBa
rpaduka QyHKIUN, aCUMITOTHI Tpaduka QyHKIUH;

cBOOOJHO OmNepUpOBaTh NOHATHEM: (GYHKIUS, HEMpepbIiBHAsT Ha OTPE3Ke,
MPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH JJI pelIeHUs 3a/1ady;

CBOOOJHO OMEPHUPOBATH NOHATUAMM: I€pBasi U BTOpasi MPOU3BOIHbBIE (PYHKIUH,
KacaTenbHas K rpaduxy QyHkunu;

BBIYUCIISATH NPOU3BOAHBIE CYMMBI, IPOU3BEECHHUS], YACTHOTO M KOMITO3ULIUH IBYX
(GyHKIHI, 3HaTh MPOU3BOJHBIE HIEMEHTApHBIX ()YHKIINH;

UCIOIB30BaTh TEOMETPUUYECKUN U (U3UYECKUI CMBICT MPOU3BOAHON st
peuieHus 3aaad.

MHokecTBAa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOYKECTBO, ONEpallMy HaJl MHOYKECTBAMHU;

UCIIOB30BaTh TEOPETUKO-MHOXKECTBEHHBIN aImapar s ONKCAHUS PEalbHBIX
MIPOLIECCOB U SIBICHUM, IPH PELICHUH 3a7a4 U3 APYTUX yYeOHBIX IPEIMETOB;

CBOOOJHO OIEpPUPOBATh MOHATUAMU: OIPEACICHHE, TEOpeMa, YypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, MOKA3aTeNbCTBO, PAaBHOCUIILHBIC
YPaBHEHHs U1 HEPABEHCTBA.

K xonmy oOydyenuss B 11 kiacce o0OyyaroIIMiics MONYYUT CIEIYIOUIUE
MpPEIMETHBIE PE3YNBTATHI 10 OTAEIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOI0 Kypca
«Anre0Opa u Ha4yajsa MaTEMaTUYECKOT O aHATU3A»:

Yuciia ¥ BBIYHCTICHUSA:

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: HATYpPAIbHOE U LIEJIO€ YHMCI0, MHOXKECTBA
HAaTypAJIbHBIX W LEJBIX YHCEJ, WCIOJb30BaTh NMPU3HAKU ACIMMOCTH LENBIX YHCEN,
HO/I n HOK HaTypanpHBIX 4HCeN I pELIEHHs 3a1ad, NPUMEHATH AJITOPUTM
EBxnmuna;



CBOOOJHO ONEpUpPOBaTH IMOHATHEM OCTaTKa IO MOJYJII0, 3alUChIBaTh
HaTypaJIbHBIE YNCJIA B PA3JINYHBIX NO3ULHOHHBIX CUCTEMAX CUMCIIEHUS,

CBOOOJHO OIEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO U MHOYXKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTABIATh KOMILIEKCHBIE YHUCIIA B anreOpandyeckol u
TPUTOHOMETPUYECKON (HhOpME, BBIMONHATH ApUPMETUUYECKUE ONEepaluud ¢ HUMU U
n300paxkaTb HA KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUSI M HEPABEHCTBA:

CBOOOJHO ONEPUpPOBATh MOHATHIAMHU: HPPALUOHAIBHBIE, IOKA3aTENbHBIE U
Jorapu(pMUYECKUe HEPABEHCTBA, HAXOIUTh UX PELIEHUSI C HOMOLIbIO PABHOCHIIBHBIX
IIEPEXOMO0B;

OCYIIECTBIISITH OTOOpP KOPHEN NPU PELIEHUH TPUTOHOMETPUYECKOTO YPaBHEHNS;

CBOOOJHO  ONEpPUPOBATH MOHSATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OpPUMEHATh  HeoOXoauMmble  (QOpMyNbl  AJs  PEIIEHHS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: CUCTEMA U COBOKYNHOCTh YpaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBHS, HAXOINUTh PELICHUS
CHUCTEMBI U COBOKYIHOCTEW PALMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEJIbHBIX WU
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pemarh pauuoHAIbHbIE, UPPALMOHAIbHBIE, TOKA3aTeIbHbIE, JOrapu(PMUIECKHE
U TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA, COAECPKAIMME MOAYIU H
IapaMeTphl;

NPUMEHATh I'paUuecKue METOIbl JJIs PELICHHUs YPaBHEHUN W HEPaBEHCTB, a
TaK)Ke 33]1a4 C IIapaMeTpaMu;

MOJICJINPOBATh PeabHbIE CUTYaLIMH Ha SI3bIKE aNreOpbl, COCTABIIATH BHIPAKEHHUS,
YPAaBHEHHsI, HEPAaBEHCTBA M MX CHUCTEMBI IIO YCIOBHIO 3aJa4d, HCCIEA0BATh
MOCTPOEHHBIE MOJENH C HCIOJIb30BAaHUEM amnmapara aiareOpel, WHTEPHPETUPOBATH
ITOJTyYEHHBIN pe3yJbTar.

DyHKUMH U TpaduKH:

CTPOUTh TpapuKH KOMIO3MUUMU (PYHKUUHA C MOMOIIBIO 3IEMEHTAPHOIO
HCCIICIOBAHNS U CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOHUTH TeOMeTpUUecKrue 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAWHATHOU
IIJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKITHI;

OPUMEHATh (DYHKIMU JUIsI MOJEIUPOBAHUS U HCCIEJOBAaHUS pEaNTbHBIX
IIPOLIECCOB.

HavaJjia MaTeMaTH4eCKOro aHAJIHM3A:

UCITOJIB30BaTh MPOU3BOJHYIO JJIsl UCCIEN0BaHUs (PYHKIIMM HAa MOHOTOHHOCTb U

DKCTPEMYMBI;



HAXOJUTh HAWOOJIbIIIEE W HAWMEHBIEe 3HAUCHUs (PYHKIIMM HETPEepPHIBHON Ha
OTpEe3Ke;

WCIIOJI30BaTh TMPOU3BOAHYIO IS HAXOXKACHHS HAWIYdIIer0 pEImeHus B
MPUKJIATHBIX, B TOM YHCJIE COIMAIIBHO-O)KOHOMUYECKUX, 3a7a4ax, sl ONPeeICHHUS
CKOPOCTH U YCKOPEHHs Tpo1iecca, 3aJaHHOTO (OpMYIIOil Wil TpaduKoM;

CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TIEPBOOOPa3HAs, ONIPEICIEHHBIN HHTETPAI,
HaXOJUTh TIEPBOOOPA3HBIC DJIEMEHTAPHBIX (YHKIHMH M BBIUUACIATH WHTETpajl IO
bopmyne Horotona-JleliOuuia;

HAXOJUTh TUTOIIA/IH TNIOCKUX QUTYP U OOBEMBI TEJT C TOMOIILIO0 HHTETPaa;

UMETh TIPEJICTABIICHHE O MATEeMaTHYECKOM MOJICTUPOBAHUA HA TpUMEpe
coctaBiieHUs MU PepeHITNATBHBIX YPaBHEHUI;

pemarh NPUKIATHBIE 3a74a4d, B TOM YHCIE COIUATBHO-DKOHOMHYECKOTO H
(bu3NYeCKOro XapaKkTepa, CpeACTBAMH MaTEeMaTHIECKOTO aHAJIN3A.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4vecTBOo 4acoB
No Kour IIpa
n/- HanMeHoBaHMe pa3jeioB U TeM Beer poJanb KTH DJIeKTpPOHHbIe (HH(pPOBbIE)
MPOrpaMMblI HbIE yeck | OOpa3oBaTelbHBIE Pecypchl
! 0 pador | wme
bl pabo
ThI
MHO0KeCTBO 1€ CTBUTEIBHBIX
yucelsl. MHOTOYJIEHBI. https://resh.edu.ru/subject/51/
PannonanbHble ypaBHCHUS U 24 1 https://100urokov.ru/predmety/alge
HepaBeHCTBa. CHCTEMbI JIMHEHHBIX bra
YpaBHEHUI -
https://resh.edu.ru/subject/51/
Oynkiun 1 rpapuku. CTeneHHas 12 1 hitos.
(DYHKIWS C LIETBIM MTOKa3aTenem ps://100urokov.ru/predmety/alge
bra
ApudMeTHIECKHI KOPEHb N-0i https://resh.edu.ru/subject/51/
creneny. MpparnuonanbHbie 15 1 https://100urokov.ru/predmety/alge
ypaBHCHHUS bra




https://resh.edu.ru/subject/51/
[TokazarenpHass QyHKIHUS. 10 | https://100urokov.ru/predmety/alge
[Toka3zaTenbHbIC YpaBHEHHS bra
https://resh.edu.ru/subject/51/
Jlorapudmuueckast pyHKIHA. 18 ) https://100urokov.ru/predmety/alge
Jlorapudmuueckre ypaBHEHHUS bra
https://resh.edu.ru/subject/51/
https://urok.1c.ru/library/mathemati
TpuronomeTpryecKue BoIpaKEHUS 2 1 cs/Elekron_resursy FGOS 2022 5
1 ypaBHCHUSA -11_kl/Algebra_10/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
ITocinenoBarenbHOCTH 1 10 ) https://100urokov.ru/predmety/alge
IPOTrPeCcCun bra
https://resh.edu.ru/subject/51/
H 0 https://urok.1c.ru/library/mathemati
eTnpepbIBHBIC (PYHKITUH.
TpowussosHas 20 1 cs/Elekron_resursy FGOS 2022 5
-11_kl/Algebra_10/
[ToBTOpeHnue, 06001IeHNE, 5 ) https://ege.sdamgia.ru/
cucTeMaTu3alys 3HaHu!
OBIIEE KOJIMYECTBO YACOB I10 136 10
[TPOTPAMME

11 KUIIACC
Kosau4yecTBo yacos
Ne Ipakr | JJEeKTPOHHbBIE
o
HanMeHOBaHHe Pa3/ie/ioB H nuecku | (uHppoBbie)
n/ KonTpouasn
TeM NPOrpamMMblI Bcero e o0pa3oBaTe/bHbIE
n ble paboThI
padot pecypchl
bl
Hccnenosanue GyHkuuii ¢ 22 1 https://resh.edu.ru/subject/51/
TIOMOIIIBIO ITPOM3BOIHON




https://urok.1c.ru/library/math

ematics/Elekron_resursy FG
OS 2022 _5-
11_kl/Algebra_ 10/

https://resh.edu.ru/subject/

2 IlepBo0oOpa3Has u MHTErpal 12 1
p p p 51/
T'padmxn https://urok.1c.ru/library/math
TPUTOHOMETPUYECKHX ematics/Elekron_resursy FG
3 yHKIMIL. 14 1 0S_2022_5-
Tpuronomerpuyeckue 11 K/Algebra 10/
HEpaBEHCTBA
MppanuonaibHELe, https://resh.edu.ru/subject/51/
4 [MOKA3aTeJIbHBIE U 24 ! . '
TorapupMIHeCKie https://ege.sdamgia.ru/
HEpaBEHCTBA
https://resh.edu.ru/subject/51/
5 KommiexcHeie uncia 10 1
https://resh.edu.ru/subject/51/
6 HatypanbHble U 1ienble drcia 10 1 https://ege.sdamgia.ru/
https://resh.edu.ru/subject/51/
(CHCTeMbI PAIMOHATLHELX, https://100urokov.ru/predmet
7 HppaIMoOHaIbHBIX 12 !
OKa3aTelbHBIX U y/algebra
Jorapu(pMUYECKUX YpaBHEHUI
https://resh.edu.ru/subject/51/
8 3ajgauu ¢ napaMeTpaMu 16 1 https://fipi.ru/
o TosTopente, 0606MeHIe, 6 , https://ege.sdamgia.ru/
cUCTeEMAaTU3aIus 3HaHUN https://fipi.ru
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOT'PAMME

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM OBPA3OBATEJBHOM NPOT'PAMMBI




10 KJIACC

Kox
npoBepsie .
IIpoBepsieMble peIMeTHBIE Pe3yIbTATHI OCBOEHHSI 0CHOBHOM
Moro o0pa3oBaTeIbHOI MPOrPaMMBbI CPETHET0 001Iero 00pa3oBaHMsI
pe3yJbTa
TA
1 Yucna 1 BEIYUCICHUS
11 OnepupoBaTh NOHATHAMM: PAMOHAIBHOE U JEHCTBUTENHFHOE YUCIIO, OOBIKHOBEHHAS
' U JIecsITUYHast IpoOb, IPOLIEHTHI
12 BoImonHATh apudMeTHyecKre orepalnuyd ¢ paldoHAIbHBIMU U JI€HCTBUTEIbHBIMU
' YUCTaMU
13 BbINOAHATE TPUOIMKEHHBIE BEIYUCIICHHS, HSHOHL3y}I IpaBUjIa OKPYTJICHHUS, AeTaTh
MIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUN
OnepupoBaTh MOHATHAMU: CTENEHb C IIENBIM IOKa3aTejaeM, CTaHaapTHas (opma
L4 3aMuCcH JEUCTBUTENHHOTO YHCIA, KOPEHb HATYypallbHOW CTENEHM; HCIOJb30BaTh
' MOIXOISAIIYI0 (POPMY 3alUCH JICHCTBUTENBHBIX YMCEN JUIS PEIIeHUs IPaKTHYECKIX
3a7a4 M MpeJICTaBICHUS JTaHHBIX
OnepupoBaTh MOHATUSAMH: CHUHYC, KOCHHYC W TAaHI€HC NPOHU3BOJILHOTO YIJa;
1.5 WCTOJb30BaTh 3alMCh MPOM3BOJIBHOTO Yria yepe3 oOpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKITIHI
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMH: TOXKJECTBO, ypaBHEHHE, HEPABEHCTBO, IIEJOe,
2.1 palMoHanbHOe, UPPALMOHAIBHOE yYpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHHE
29 BeImonHATe  1peoOpa3oBaHUsl TPUTOHOMETPHUYECKHX BBIPAKEHUH W periarh
' TPUTOHOMETPUYECKHE YPaBHEHUS
BbImonHATe  mpeoOpa3oBaHUs  IIENbIX, PalMOHAJIBHBIX W UPPaAMOHATIBHBIX
23 BBIPQKEHUH U peuiaTh OCHOBHBIE TUIIBI IEJNIBIX, PAIMOHAIBHBIX U UPPAIMOHATHHBIX
ypaBHEHUU U HEPABEHCTB
24 [IpuMeHsTH ypaBHEHUS U HEPABEHCTBA JUIS PEIlICHHs MaTeMaTHYECKHIX 3a/1a4 U 3aa4
' U3 pa3InYHbIX 00JIaCTei HAyKu U peallbHOM XKU3HU
MojienupoBaTh peajbHble CUTyallud Ha S3bIKEe anreOpbl, COCTABIATH BBIPAXKEHHS,
2.5 ypaBHEHHUs1, HEPABEHCTBA 110 YCIOBHIO 33J]a4H, UCCIEI0BATh MOCTPOECHHBIE MOJIEIH C
HCTIOJIb30BAHUEM alllapaTa ainreopsl
3 OyHKIMH U TpapUKH
OmnepupoBaTh MOHATHAMHU: (QYHKIMS, CIOCOOBI 3anaHus (yHKUUH, 0O0IacTh
3.1 OTlpeNielieHusT U MHOJKECTBO 3HadeHMH (yHKuMH, rpaduk QYHKIHH, B3aUMHO
oOpaTtHble GYHKITUH
39 OnepupoBaTh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIUH, HYIMH (QYHKIIHUH,
' MIPOMEKYTKU 3HAKOTIOCTOSIHCTBA




33 Hcnonb3oBath rpaduki GyHKIMN U1 PELIeHUs] ypaBHEHUH
3.4 Crpouth u uYHWTaTh TrpaQuKd JTUHEHHONW QYHKUIHUU, KBaJIpaTUYHOW (QYHKIUH,
CTereHHON (PYHKIMH C [ENIbIM MToKa3aTeIeM
Hcnonb3oBath rpaduku GyHKIUH A7 UCCIETOBAHMS MPOLECCOB U 3aBUCHUMOCTEH
3.5 IIPU pelIeHUH 3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U PEaTbHOM KU3HU, BHIPAXKATH
(dopMynaMu 3aBUCUMOCTH MEX/y BEIUYHMHAMU
4 Hauana MaTeMaTH4eckoro aHanausa
41 OnepupoBaTb  MOHATUAMU:  IOCIEIOBATEIbHOCTD, apupmMeTHueckas U
' reoMeTpruIecKasi Iporpeccuu
47 OmnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBaOIasi TeoMeTpuyeckast IpOrpeccus,
' cyMMa OECKOHEYHO YObIBAIOIIEH TeOMEeTPHUECKON MPOTrpecCu
4.3 3a/aBath MOCIENOBATEIFHOCTH PA3IMYHBIMU CIIOCOOAMHU
44 Hcnonbs3oBaTh CBOMCTBAa TOCIEIOBATENBHOCTEH M TpOTpeccUil Ui pelieHUs
' peanbHBIX 33]a4 MPUKIATHOTO XapaKTepa
5 MHOK€eCTBa U TOTUKA
5.1 OmnepupoBaTh MOHATUAMH: MHOKECTBO, ONIEPAIIUH Ha/l MHOXKECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Ui ONMCAaHUS peabHBIX
' MIPOIIECCOB U SBICHUMN, IPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MTPEIMETOB
53 OmnepupoBaTh MOHATUSAMHU: OTIPE/ICTICHUE, TEOPEMa, CIEICTBUE, T0KA3aTeIbCTBO
11 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoOBEPsSIEMOT0 .
00pa3oBaTeIbHON MPOrpaMMBbI CpeIHero o01Iero 00pa3oBanus
pe3yJibTara
1 Yucna v BEIYUCICHUS
OmnepupoBaTh MOHATUSMH: HaTypalbHOE, LEJI0€ YHCIO; HCIOIb30BATh
1.1 NPU3HAKH JIEJIMMOCTH IEJIBIX YHCEN, pa3jokKeHUWE YHCIa Ha IPOCThIe
MHOKUTEIH JUI PEeLIeHUs 3a1a4
1.2 OmnepupoBaTh MOHATHUEM: CTENIEHb C PAIMOHAILHBIM MOKa3aTeaeM
13 OmnepupoBaTh MOHATUAMH: JOrapudM yucia, JeCATUYHbIE U HaTypajbHbIE
' JorapuMbI
2 VYpaBHEHMs U HEpaBEHCTBA
[IpuMeHsiTH CBOMCTBAa CTEMeHM Ui NpeoOpa3oBaHUS  BBHIPAXKECHMH,
2.1 ONEpHpPOBATh TOHATHAMM: I[OKa3aTeJIbHOE YpPaBHEHHWE M HEPAaBEHCTBO;
pelaTh OCHOBHBIE THUIIBI MOKA3aTebHBIX YPABHEHU U HEPABEHCTB
BbInonHATE  npeoOpa3oBaHUs BBIPAKEHUH, COJEpKALIUX JIorapu(Mbl;
2.2 OTIePHPOBATh MOHATHAMHU: JOTapu(MUUYecKoe ypaBHEHHE U HEpPaBEHCTBO;
pelaTh OCHOBHBIE THIIBI JJOrapU(PMHUUECKIX YPABHEHUN U HEPABEHCTB
23 HaxonuTh pemieHust npocTeHImx TpPUroHOMETPUIECKUX HEPABEHCTB




2.4

OHepI/II)OBaTL MOHATUSAMHU: CHCTEMa JIMHEMHBIX ypaBHeHI/Iﬁ u eé pCeUICHUC,
HCIIOJIb30BATHL CUCTEMY JIMHENHBIX ypaBHeHI/Iﬁ JJId pCHICHUA HTPAKTUYCCKUX
3aga4

2.5

Haxoauts peicHuA HpOCTCfIH.IPIX CHUCTEM H COBOKyrIHOCTCﬁ panroOHAJIBHBIX
ypaBHeHI/Iﬁ 1 HECPABCHCTB

2.6

MOI[CJIPIpOBaTL PCAJIBbHBIC CUTyallUM Ha A3BIKC aJIl’ e6pLI, COCTaBJIATH
BbIPpAKCHHA, YPABHCHUA, HCPABCHCTBA W CHUCTCMBI 110 YCJIOBUIO 3a1a4u,
HCCIICA0BATh IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allriapara aﬂl"e6pbl

OyHKIMH U TpapUKH

3.1

OnepupoBaTh MOHATHAMHU: Mepuoandeckas (QyHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKLIHH, TOUKH SKCTpeMyMmMa (YHKIMH, HauOoJIbIIee H
HauMeHbllee 3HaueHHUsT (QYHKIUM Ha MPOMEXYTKE; HUCIOJb30BaTh MX JUIS
ucclieloBaHus (PYHKIMH, 3aJJaHHOU IpaduKkoM

3.2

OmnepupoBaTh MOHATUSAMU: TpadUKU TMOKA3ATETBHOU, TOTapu(PMUYECKON H
TPUTOHOMETPUUYECKUX (PYHKIMHA;, wu300pakaTh WX HA KOOPAUHATHOU
IIJIOCKOCTH M UCTIOJB30BATh JIJISl PEILICHUs] YPABHEHUN U HEPABEHCTB

33

N300paxkaTh Ha KOOPAMHATHOH MJIOCKOCTU rpa)MKU TMHEHHBIX YpaBHEHUN U
HCII0JIB30BATh UX VISl PELICHUS CUCTEMBI JIMHEWHBIX YPaBHEHUI

34

Hcnons3oBath Trpaduku GYHKIUH UL HMCCIEIOBAaHUS TPOILIECCOB U
3aBUCHUMOCTEHN U3 IPYrUX y4EOHBIX TUCIUILUINH

Hauama MaTemMaTuyecKkoro aHaimsa

4.1

OmnepupoBaTh MOHATHAMU: HENPEpbIBHAS (QYHKIHUS, IPOU3BOIHAS (DYHKIINU;
HCTOJIb30BaTh T€OMETPUYECKUA M (PU3NYECKUN CMBICT MPOU3BOIHON ISt
pelieHns 3a1a4y

4.2

Haxoauts IMPOU3BOJHBIC 3JICMCHTAPHBIX ¢)YHKHHﬁ, BBIYUCIIATH ITPOU3BOHLIC
CYMMEBEI, IPOU3BCACHUS, HACTHOT'O (1)YHKHHfI

4.3

Hcnonb30BaTh NPOU3BOAHYIO TSl UCCIEI0BaHMS (PYHKIIUU HA MOHOTOHHOCTb
U OSKCTPEMYMBI, HPUMEHSTHh PEe3yJAbTaThbl HCCIEAOBAHUS K IOCTPOCHHUIO
rpaduKoB

4.4

Hcnons30BaTh MPOU3BOJHYIO JId HAXOXJICHUA HAUTYUYHICrO PCEHICHUA B
MPUKIIAAHBIX, B TOM YUCJIC COUAJIBHO-3KOHOMUNYECCKHUX, 3aadax

4.5

OHepI/IpOBaTB TIOHATHUSIMMU: nep3006pa3Ha;1 n  UHTCTpall; MOHUMATb
FeOMeTpI/I‘-ICCKI/Iﬁ n (I)H3HHCCKHﬁ CMBICJI UHTCTpaJia

4.6

HaxonuTh mepBooOpa3Hble 3JeMEHTapHBIX (QYHKUWH, BBIYUCIATH UHTErpal
o opmyne Hetotona — JleitOnuna

4.7

Pemate MMPUKJIAAHBIC 3aJladyi, B TOM YHUCJIC COINMAIbHO-3KOHOMHUYCCKOTO U
(1)I/I3I/I‘-ICCK01“ 0 Xapakrepa, CpCACTBAMU MAaTCMATUYCCKOI'O aHaJin3a

HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC




IIpoBepsieMblii 31eMEHT COePKAHUS

Kox
1 Yucna 1 BeIUMCIEHUS
ParmonansHele yncina. OOBIKHOBEHHBIE U AECATHYHBIE IPOOH, TPOLIEHTHI, OECKOHEUHbIE
11 nepuoandeckue Ipobu. Apudmernyeckue OINEpaludd € PalHOHAIBHBIMUA YHCIIAMH,
' npeoOpa3oBaHusl YHCIOBBIX BbIpakeHWil. [IpuMeHeHune npoGeil W TPOLEHTOB JUIA
pelIeHNs IPUKIAIHBIX 3a7a4d U3 Pa3IMUHbIX OTpacieil 3HaHUI U pealIbHOM KU3HU
JeiicTBuTenbHbIe YKcha. PaninoHanbHble U UppalMoHalIbHbIE Yucaa. ApudmMeTnieckue
1.2 | omepauumu ¢ JOEHCTBUTENBHBIMU 4HclaMu. [IpuOnmkE€HHbIE BBIYMCICHUS, IpaBHIIA
OKPYTJIEHUS, IIPUKHJIKA U OLIEHKA PE3yabTaTa BHIYMCIECHUN
Crenensp ¢ nensiM mokaszateneMm. CranaapTHas Gopma 3alucH JeHCTBUTENBHOTO YHCTIA.
1.3 | Hcnonp3oBaHue MOIXOAALIEH (OPMBI 3amKcH JEHCTBUTEIbHBIX YHCEN JUIS PEIIeHUs
IIPaKTUYECKUX 3aa4 U IPEICTABICHUS JaHHBIX
14 Apudmernueckuii KOpeHb HaTypadbHOW cTeneHH. JleWcTBUS C apuMeTHYECKUMHU
' KOPHSIMHM HATypaJIbHON CTENECHH
L5 CuHyc, KOCHHYC U TAHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPaBEHCTBA
2.1 ToxaecTBa U TOKAECTBEHHBIE IPEOOPA30BAHUS
29 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
' (hopmyIbL
)3 VYpaBHeHHe, KOpeHb YypaBHeHusa. HepaBeHCTBO, pelleHMe HepaBeHCTBa. Meron
VMHTEPBAJIOB
2.4 | Pemenue nensix u IpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 | Pemenune uppalMoHaIbHBIX YPaBHEHUIN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUUECKUX YPAaBHEHUN
57 IIpumeHeHne ypaBHEHNH U HEPABEHCTB K PEIICHUIO0 MaTeMaTHYECKUX 3aJa4 U 3a/1a4 u3
' pa3nUYHBIX 00JacTell HAYKH U PealbHOM KUZHU
3 OyHKIMH U TpapUKH
31 OyHKIMA, crnocodbl 3amaHus QyHkiuH. ['paduk Qyskuuu. BzaumHO o00patHbIE
' GyHKIUH
39 OO6nacte ompesneneHuss M MHOXKECTBO 3HaueHU ¢yHkuuu. Hymn ¢dyHkmmm.
' [IpoMexyTKH 3HAKOMIOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIHH
13 CrenenHast GyHKIUS C HaTypaJlbHBIM U IIeJIBIM NOKa3areneM. E€ cBoiicTBa u rpaduk.
' CroiicTBa u rpaduK KOPHS 71-0U CTETICHH
3.4 TpuroHomerpudeckass OKPY)KHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX (YHKIUIH
' YHCJIOBOTO apryMeHTa
4 Havana maTemaTtnueckoro aHaansa
41 IlocnenoBarenpHOCTH, CHOCOOBI 3alaHus  IoOcHeAoBaTeabHOCTEH. MOHOTOHHBIE

IOCJIEA0OBATCIIBHOCTH




Apudmernueckass M TreoMeTpuueckass Imporpeccu. beckoHeyHo —yObIBaroras
4 | TEOMETPHYECKasd MPOTPECCHS. CymMMa OECKOHEYHO YOBIBAIOIIEH TIeOoMEeTpUYecKOi
' nporpeccun. QPopmyna CIOXKHBIX HIPOLEHTOB. VcIosib30BaHKME IIpOrpeccun  JUis
pElIeHNs peaNIbHBIX 3a7ad IPUKIATHOTO XapaKTepa
5 MHOXeCTBa U JIOTUKA
MHoxecTBO, oniepaliuu HaJl MHOXKecTBaMHU. J[narpammel Ditniepa — Benna. Ilpumenenne
5.1 | TeopeTuko-MHOXECTBEHHOTO arrapaTa JUisl OIIMCAHNs PEAJIbHBIX IPOLIECCOB U ABJICHUM,
IIPY PELICHNH 3aJa4 U3 IPYTUX y4EOHBIX IIPEIMETOB
5.2 | Ompenenenne, TeOpeMa, CIEACTBUE, J0KA3ATENbCTBO
11 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUS
1 Yucna 1 BRIYMCIEHUS
1.1 Hatypanbable u nensle uncina. IIpu3Haku 1e1MMOCTH LEIbIX YUCET
1.2 Crenens ¢ palmoHaIbHBIM IT0Ka3arenaeM. CBONMCTBA CTENIEHU
1.3 Jlorapu¢m uucna. JlecsTuyHble U HATypaJlbHbIE JTOTaprUpMbl
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BBIpaKEHHA, COAECPIKAIIHNX JIOTAPU(MBI
2.2 [IpeoOpazoBaHue BhIpasKEHHIA, COAECPIKAIINX CTENEHU C PalIOHAIBHBIM TIOKa3aTeIeM
2.3 IIpumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA
6 Cucrembl JIMHENHBIX ypaBHEHU. Pelenne npukia HbIX 3a7a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucreMpl 1 COBOKYITHOCTH pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB
)3 IIpumeHeHne ypaBHEHHH, CUCTEM U HEPABEHCTB K PEIIEHUIO MaTEMaTUUECKUX 33434 U
' 3a]1a4 U3 pa3IM4HbIX 00JaCTeW HayKH U pEaIbHOM KU3HU
3 OyHKIMH U TpapUKH
Oyukius. llepuognueckue ¢yHkuu. IIpomMexyTkn MOHOTOHHOCTH (DYHKIUU.
3.1 MakcuMymMbl M MUHMMYMbI (GyHKIuU. Haubonbliee M HauMeHbllee 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckue GyHKIUU, UX CBOMCTBA U rpauKu
33 IToxa3zaTenpHast u norapudmudeckas QyHKINU, KX CBOHCTBA U TpapUKH
3.4 Hcnonb3oBanue rpagukoB GyHKIUH U pelieHus] ypaBHEHUN U IMHEHHBIX CUCTEM
Hcnonb3oBanue rpaduKoB QYHKIHMA sl UCCIeI0BaHUS MTPOLECCOB U 3aBUCUMOCTEH,
3.5 KOTOPBI€ BO3HUKAIOT MPH PELICHUH 33/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB U peaTbHOU
JKU3ZHU
4 Hauana MmaTeMaTH4ecKoro aHanusa




4.1 HenpepbiBHble GyHKIINH. METO HHTEPBAJIOB /s pellieHHs] HEPaBEHCTB
4.2 [IpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GU3NUECKUI CMBICI TPOU3BOIHOM
43 [IpousBoaHble 3IeMeHTapHbIX (yHKIUNA. DopMynbl HaXOXKIEHHS MPOM3BOIHOU
' CYMMBI, IPOU3BEIEHHS U YaCTHOTO (DYHKIIUI
[IpuMeHeHre MPOU3BOJHOM K HCCIEJOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.4 9KCTpeMyMbl. HaxoxieHne HauOOJbIIEero M HaMMEHBIIETo 3HaYeHHs (QYHKIUH Ha
OTpE3Ke
45 [IpumeHeHre POU3BOIHOM /Il HAXO0K/IEHUSI HAWJIYYLIETO PELICHUs B MPUKJIAIHBIX
' 3ajauax, Uil ONpeaeIeHUs CKOPOCTH Mpolecca, 3aJaHHOTO (OPMYIIOi Wiu rpagukoM
4.6 [TepBooOpa3nas. Tabmura mepBoOOpPa3HBIX
47 WuTterpan, ero reoMeTpuieckuii M GU3NUECKUN CMBICI. Bbluncienne MHTErpaia mo
' ¢dopmyne HetotoHa — JleitOnua

HHPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHO OBPA30OBATEJILHON
INPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
nposepsie
MOr0
TpeOOBaH
us

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI POrpaMMBbI CpeIHero o01ero 06pa3oBaHus

BnageHne MeromaMM [I0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHHUS 3ajad; yMEHHE
(dopMynHpoBaTh W ONEPUPOBATH NMOHATUAMU: OIpENeNICHHE, aKCHOMa, TeOpeMa,
CIIEICTBHE, CBOMCTBO, MpPU3HAK, J0KA3aTeIbCTBO, PABHOCHIbHBIE (OPMYIUPOBKHU;
[IPUMEHATh HX; YyMeHHe (OpMyIHpoBaTh OOpaTHOE U MPOTUBOMIOJIOKHOE
YTIBEPXKACHUE, MPHUBOIUTh MPUMEPHl U KOHTPIPUMEPHI, HCIOIb30BaTh METOM
MaTeMaTU4EeCKOW WHAYKLUWU; MPOBOJUTH [1OKA3aTENbHBIE PACCYXAEHUS IpHU
1 pElIeHnN 3ajJ1a4, OLICHMBATh JIOTMYECKYIO IPaBWJIBHOCTb PACCYXJIECHUN; YMEHHE
ONEpUPOBaTh  IMOHATUSAMHU: MHOXECTBO, IIOJMHOXECTBO, OIEpallMd  HaJ
MHO>KECTBAMHU; YMEHHUE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Uit
ONMCAHUS PEAIbHBIX MPOLIECCOB U SBJICHUM U IIPU PELIEHUM 3a7a4, B TOM YHCIIE U3
JIPYruX y4eOHBIX NPEAMETOB; YMEHHE ONEepUpoBaTh MOHATHSIMU: Tpad, CBI3HBII
rpad, aepeBo, LUK, rpad Ha IIIOCKOCTH; YMEHHE 3a/laBaTh M ONUCHIBATH I'pagbl

Ppa3InIHbIMHA CHOCOGaMI/I; HUCIIOJIB30BaTh rpa(pm IIpu pCUICHUH 3aJ1a4

VmMmenue ONCpUPOBAThH MOHATHUAMU: HATYPAJIBHOC YUCIIO, LCIOC YUCII0, CTCIICHL C

[EJIBIM IIOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C pPalMOHAJIbHBIM




MoKa3aTesieM, CTENeHb ¢ JeHCTBUTENbHBIM MIOKa3aTeieM, Jorapudm Jucia, CHHYC,
KOCHMHYC W TaHTEHC IIPOM3BOJIBHOIO YMCIIAa, OCTATOK IO MOJYJIIO, PAallMOHAIBHOE
YHCII0, UPPALMOHATBHOE YUCIIO, MHOXKECTBA HATYPAJIbHBIX, LIEJIbIX, PAIMOHATBHBIX,
JNEWCTBUTENBHBIX  YWCENl; YMEHHE WCIOJNb30BaTh MPHU3HAKU  JIEIUMOCTH,
HaMMEHbIIN 00K 1euTeNNb U HauMeHblee ooIee KpaTHoe, alroput™M EBkinaa
[IpU PEIICHUH 3a]la4y; 3HAKOMCTBO C Pa3IMYHBIMU IO3UIIMOHHBIMH CHUCTEMaMHU
CUMCIIEHUS; YMEHHE BBINIOJHATh BBIYMCICHHE 3HAYEHUH U TNpeoOpa3oBaHMS
BBIPQKEHUH CO CTeMeHAMH U Jorapupmamu, mpeoOpa3oBaHUs APOOHO-
panroHaIbHBIX BBIpaKECHUH; yMEHHe OTIepHPOBATH HOHATUAMMU:
[IOCIIEIOBATEIbHOCTD, apr(MeTHUecKas IPOrpeccus, FreoMeTprudecKas Mporpeccus,
OeckOHeuyHO YyObIBarollasg TeOMETpHUYEcKas IpOrpeccHs; yMEHHe 3ajaBaTh
MOCIIEIOBATEIbHOCTH, B TOM YHUCIIE C TIOMOIIBI0 PEKYPPEHTHBIX (OpMYT; yMEHHUE
OTIEPUPOBATh TMOHATUSAMH: KOMIUIEKCHOE YHCIO, CONPSHKEHHBIE KOMIUIEKCHBIE
qucaa, MOIYIb U apryMEeHT KOMIUIEKCHOTO 4Hcia, (opMa 3allricH KOMIUIEKCHBIX
yucen (reoMeTpuyeckasi, TPUTOHOMETpUYEcKass U aireOpandeckas); yMeETb
[IPOU3BOIUTH apu(METHUECKHE NEHCTBUS ¢ KOMIUIEKCHBIMU YMCIIaMU; TIPUBOIUTH
MIPUMEPHI UCTIOIH30BAHUS KOMIUIEKCHBIX YHCEN; OTIEPUPOBATH MOHATUAMU: MaTpUIa

2X2u 3X3, ONpCACIINTECIIb MAaTPHULIBI, T COMCTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPEACIINUTEIIA

YMeHHe ~— omepupoBaTh  IOHATHSAMH:  paliOHAJIbHBIC,  UpPpaIlMOHAJIbHBIE,
MoKa3aTeIbHbIE, CTEIICHHbBIE, JOrapU(PMHUUECKHE, TPUTOHOMETPHUCCKUE YPaBHEHHUS
U HEPaBEHCTBA, WX CHUCTEMbI; YMEHHE OICPHUPOBATh TMOHSATUSIMHU: TOXKJECTBO,
TOXKECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHUH U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHECHUH, HEPABCHCTB U CHCTEM; YMECHHE pelIaTh
ypaBHEHHUsI, HEPABEHCTBA U CHCTEMbI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; pelIaTh
ypaBHCHHUsS, HEPABCHCTBA W CHUCTEMbI C TapaMEeTPOM; MPHUMEHSATh YypaBHECHWS,
HEPaBEHCTBA, WX CHCTEMbI JJIS PEIICHHS MaTeMaTHYeCKUX 3ajad W 3a]ad |3

pa3UYHbIX 00JacTell HAYKH U pPeabHOM KUZHU

YMeHue onepupoBaTh NOHATUAMU: (PyHKIMSA, YETHOCTh (PYHKLINH, IEPHOIUYHOCTH
(GyHKUMH, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIMH, SKCTPEMYM
¢byHkuuu, HauOoJblllee W HaUMEHbllee 3HaueHUS (YHKUUU Ha IMPOMEKYTKE,
HerpepbIBHAs (QYHKIUSA, acUMITOTHl rpaduka (yHKIHM, TepBas W BTOpas
MIPOU3BO/IHASL (DYHKIUH, TEOMETPUUYECKHH MW (PU3MYecKuil CMBICT MPOU3BOIHOIM,
nepBooOpa3Has, onpeeNEHHbI HHTErpall; YMEHHUE HAXOAUTh aCUMIITOTHI Tpaduka
(GYHKUMU; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYyMMBI, IPOU3BEACHUS, YACTHOTO U

KOMIO3UIIUU (DYHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOU K rpaduky (yHKIHU;




YMEHHUE HAaXOJHUTh MPOU3BOJHBIE MIEMEHTAPHBIX (DYHKIMN; YMEHUE HMCII0JIb30BaTh
MIPOU3BOIHYIO JJISl UCCIEIOBaHUS (PYHKIIMIM, HAXOIUTh HAaUOOJIbIINE U HAUMEHbIIINE
3Ha4YeHUsl (PYHKIHMH; CTPOUTH rpadku MHOTOUJICHOB C MCIIOJB30BAHUEM arlnapaTa
MaTeMaTUYECKOI0  aHalM3a; NPUMEHATh MPOU3BOJHYIO IS  HAXOXACHUS
HaWIY4YILIEro peleHus B IPUKIAIHBIX, B TOM YHUCIIE COLUAIBHO-IKOHOMUYECKUX U
(bu3nUecKuX 3a1a4ax; HaXOUTh IJIOMIAIU U 00BEMBI (PUTYP C TOMOLIBIO HHTETpaa;
IIPUBOJIUTh  INPUMEPHl  MATEMAaTMYECKOTO  MOJEIMPOBAHUS C  [TOMOLUIBIO

mddepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Trpaduk GyHKIUM, oOpaTHas QYHKIMS,
KoMOo3unusi  (QyHKUUH, JuHeHas  (yHKOUsA, KBajgpaTHYHAs  (QYHKIMS,
panuoHanbHas (QYHKIMS, CTeleHHas (YHKUIUS, TPUTOHOMETpHUYECKHE (YHKIIUH,
oOpaTHble TPUTOHOMETpUYECKHE (YHKIMH, TMOKa3aTeldbHas W JiorapudmMuueckas
GyHKUMU; yYMEHHE CTPOUTh TpapuKH U3y4eHHBIX (YHKUUH, BBIIOJIHITH
npeoOpa3oBaHus TpapukoB (YHKIUH, HCIOJIB30BaTh TPaQUKH Ul H3yYEHUS
IIPOIIECCOB M 3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 JAPYruX Y4eOHBIX IPEIMETOB U
3aau U3 peaJbHOM JKW3HU; BBIpAXKaTh (GOPMYJIaMH 3aBUCHUMOCTH MEX]IY
BEJIMYMHAMM; HCIOJb30BaTh CBOWCTBA W rpaduku QYHKOUA U1 pelieHus
ypaBHEHUH, HEPABEHCTB U 3aJau ¢ MapaMeTpaMu; M300pakaTh Ha KOOPAWHATHOM

IIJIOCKOCTH MHOXKECTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HEPaAaBCHCTB U UX CUCTCM

VYmMmenue pemaTh TCKCTOBLIC 3a1a4U PA3HBIX TUIIOB (B TOM YHUCJIC Ha MPOLCHTHI, JOJIN
1 4aCTHu, Ha JIBHXXCHHC, pa60Ty, CTOMMOCTB TOBApOB W YCJIYI', HAJIOTHU, 3aJla4n U3
obnactu yhpaBJICHUA JIMYHBIMU U CeMEMHBIMU Q)HHchaMI/I); COCTaBJIATH
BbIpAXKCHHUA, YPABHCHUSA, HCEPABCHCTBA W HX CHCTCMLBI II0 YCJIOBUIO 3aJadvu,
HCCJICAO0BATH IMOJIYYCHHOC PCIICHUC U OLICHUBATh HpaBHOHOH06HOCTL PE3YJILTATOB;,
YMCHHUEC MOJACIIMPOBATH PCAJIBHBIC CUTyallUM HaA SA3BIKC MAaTEMATUKU,; COCTABJISATH
BbIpAKCHHUSA, YPABHCHUSA, HCEPABCHCTBA W HNX CHCTCMLI IO YCJIOBUIO 3aJa4vu,
HcciIeagoBaTb IMOCTPOCHHBIE MOJICIU C MUCIIOJB30BAHUCM alllapara aJjr eﬁpbl,

HHTCPpHIPECTUPOBATH HOJIy‘-ICHHBIﬁ pe3yiabTaT

YMeHHe oOmepupoBaTh MOHATUSAMH: cpeaHee apudmeTuueckoe, MeIuaHa,
HauOoJiplllee M HauWMEHbllee 3HAueHHs, pa3Max, AUCHEepCHUs, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOIO Habopa; yMEHHME HU3BJIEKaTb, HMHTEPIPETUPOBATH
uHbOpMaINIO, MpPEACTaBICHHYI0 B TabluIax, Ha JAdarpammax, rpadukax,
OTpaXKarollyl0 CBOMCTBA pEANbHBIX IIPOIIECCOB U SIBICHUMN; TPEACTABIATH
MHOGOPMAIMIO C TOMOIINBI0 TAOJHMII U JMarpaMM; HCCIeIOoBaTh CTATHCTHUYECKUE

AaHHbIC, B TOM 4YHUCIIC C IPUMCHCHUEM Fpa(bI/I‘-IeCKI/IX MCTONOB M JJICKTPOHHBIX




CpCACTB; Fpa(I)I/I‘-ICCKI/I HuccjacaoBarb COBMCECTHBIC Ha6J'IIO,Z[CHI/I}I C IIOMOIIObBIO

AuarpaMm pacCCuBaHUA U JINHEIHOM perpeccuun

YMeHue omnepupoBaTh MOHATHSMU: CIy4alHBIM ONBIT W CIy4aiHOE COOBITHE,
BEPOSITHOCTh ~ CIIy4alHOTO  COOBITHS; YMEHHE BBIUHUCIATH BEPOSATHOCTH C
HCTOJb30BAHUEM TIpaUUYecKuX METOJ0B; HPUMEHATh (OPMYIBI CIIOXKEHUS H
YMHOXKEHHUSI BEPOSATHOCTEH, hopMyiy moJiHON BeposiTHOCTH, (popmyny bepHysn,
KOMOMHATOPHbIE (aKThl U (GOPMYJIbI; OLIEHUBATH BEPOSITHOCTH PEaTbHBIX COOBITHIA;
YMEHHE OINEpPUpPOBaTh TMOHATHUAMHU: ClydaiiHas BEIMYMHA, PpaCIpeEeIeHNe
BEPOSITHOCTEN, MAaTEMATUYECKOE OKUJAHKE, TUCIIEPCHUS U CTAHAAPTHOE OTKIIOHEHHE
Clly4yallHOM BeJTHYUHBI, (YHKUUU paclpesieieHus] U IJIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeJIbHOIO X HOPMAJIBHOI'O PaclpeeleHNii; YMEHHE HCII0JIb30BaTh CBOMCTBA
M3Y4EHHBIX PACIpPENeICHUN s PElIeHNs 3a/1a4; 3HAKOMCTBO C MOHATUSMU: 3aKOH
OOJBIIMX YHCEN, METOABl BBIOOPOYHBIX MCCIENOBAHUN; YMEHHE MPHUBOJIUTH
IIPUMEPBI TIPOSIBICHUS 3aKOHA OOJIBIIMX YHCEN B NPUPOIHBIX M OOLIECTBEHHBIX
SBJIICHUSAX; YMEHHUE OIIEpUPOBATh INOHATHUSAMHU: COUYETAHHUE, IEPECTAHOBKA, YHCIIO
COUETaHWI, YHCIO TMEpecTaHoOBOK; OWMHOM HbIOTOHA; yMeHHME NPUMEHATH
KOMOMHATOpHbIEe (AKTBl M pacCyXKJEHUS [UId peUIeHus 3a1ad; OICHHUBATh
BEPOSITHOCTH  PEAJIbHBIX COOBITHH; COCTaBIATh BEPOSTHOCTHYIO MOJEIb H

HHTCPpHIPECTUPOBATDH HOJIy‘-ICHHBIﬁ pe3yiabTaT

YMeHue omnepupoBaTh IMOHATHAMH: TOYKA, IpsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, Jy4, BEJIMYUHA YIUIA, IUIOCKUH Yroj, ABYTPAaHHBIA Yroj, TpEXTpaHHBIA
yroj, CKpelUBaoluecs IpsAMble, IapaJUIeIbHOCT W IEPIECHIUKYISPHOCTD
IIPSAAMBIX U IUNIOCKOCTEH, YrOJI MEK Ty IIPSIMBIMU, YTOJI MEKY IIPSIMOM U IUIOCKOCTBIO,
YTOJI MEXKTY IUIOCKOCTAMH, PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSHUE MEXKTY
MPSIMBIMU, PACCTOSTHUE MEXKY TUIOCKOCTSIMHU; YMEHUE UCIIOJIB30BATh NIPU PEILICHUU
3aay M3yueHHbIE (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXAIOUIETO MHPA; CTPOUTH MATEMATUYECKUE MOJENIN C IOMOIIBIO
FeOMETPUYECKUX IOHATUM U BEJIIMYUH, pellaTh CBA3AHHBIE C HUMM IIPAKTUYECKUE

3agadu

10

YMeHue omnepupoBaTh TMOHATHSAMM: IUIOHIaab  (urypel, o0bEM  Qurypsi,
MHOTOTPaHHUK, IPAaBWIbHBIM MHOTOI'PDAaHHUK, CEYEHHWE MHOIOIPaHHUKA, KyO,
napasiesienure]1, Ipu3Ma, mupamuia, Gurypa u HoBepxXHOCTh BpalleHus, HWINHAD,
KOHYC, 11ap, cdepa, mionaas chepsl, II0MIAs TOBEPXHOCTH MHUPAMHJIbI, TPU3MBI,
KOHyca, HUINHApa, 00bEM Kyba, IPSIMOYTrOJIbHOTO Mapajuleenune1a, MUpaMuIbl,

IIPU3MBI, LUJINHIpA, KOHyca, 1Iapa, pa3BEPTKAa NOBEPXHOCTH, CEUEHUS KOHYca U




LWINHIpA, IapajulellbHble OCH WJIM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTD,
Kacarorasicsi cepbl, IMIMH/PA, KOHYCa; yMEHUE CTPOUTH CeUeHHEe MHOTOTPaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U TOBEPXHOCTH BPAILICHUS, UX CEYCHHUS, B
TOM 4YHCJIE€ C TIOMOIIBIO VIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHATH CBOWMCTBA
reOMETpUYECKUX  (Uryp, CaMOCTOSATENLHO  (HOPMYIHpOBaTH  OIMpeesICHHUs
u3ydyaeMmblX (UTyp, BBIJIBUTaTh TUIOTE3bI O CBOMCTBaX ©  MpPU3HAKAX
reoMeTpu4eckux (Guryp, o000CHOBBIBATh MM OIPOBEPraTh MX; YMEHHE MPOBOJIUTH
KIaccu(uKanuo (QUryp Mo pasidyHbIM TpU3HAKaM, BBIOTHATH HEOOXOIMMBIE

JAOIIOJIHUTCIIbHBIC TTIOCTPOCHUA

11

YMeHue omnepupoBaTh MOHSATHAMHU: JIBUKEHHE B IPOCTPAHCTBE, MapajlielbHbINH
MIEPEHOC, CUMMETPUs Ha TUIOCKOCTH U B IIPOCTPAHCTBE, MOBOPOT, MIpeoOpa3oBaHue
noio0us, moi00HkIe (GUTYpHI; YMEHHE PACIO3HABATH PABHBIE U TIOJOOHbIE (DUTYPHI,
B TOM YHCJIe B IPUPOJIE, UCKYCCTBE, APXUTEKTYpE; UCIOJIB30BaTh T€OMETPHUECKHE
OTHOILIEHHsI MPU PEUICHUH 3a7ay; HaXOJAUTh T'€OMETPUUYECKHE BEIMYUHBI (JUIMHA,
yToJl, IUI0IIAJIb, 00bEM) MPU PEIICHUH 33]a4u U3 APYrUX Yy4eOHBIX MPEAMETOB U U3
peanbHON JKM3HU; YMEHUE BBIYUCIATH M€OMETPUUECKUE BETUYMHBI (JUIMHA, YTroll,
IUI0IIAb, 00BEM, IUIOIMIAAb MOBEPXHOCTH), UCIOJB3Ys H3yueHHbIE (OPMYJbl U
METO/bl, B TOM WYHCIE: IUIONA]b MOBEPXHOCTH NHMPaMUIbI, MPHU3MBI, KOHYCa,
HWIMHAPA, MJomaas chepbl; 00bEM Kyba, NMPsIMOYTOJILHOTO MapasulelienuIiea,
UpaMHJIbl, MPU3MBI, IHJIMHIpPA, KOHyca, Iapa; YMEHHE HaXOJUTh OTHOIICHHE

00bEMOB TIOJJOOHBIX (pUTYp

12

VYMmenue OIICpHUPOBaTh MOHATHAMU: NPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT, BCKTOP,
KOOpAWHATBI TOYKH, KOOpPAWUHATBI BCKTOpa, CyMMa BCKTOPOB, IIPOU3BCIACHUC
BCKTOpa Ha YHCJIO, Pa3JIO’KCHHUE BCKTOpa II0 6&3H0y, CKaJIIpHOC MPOU3BCACHUC,
BCKTOPHOC IPOU3BCACHUC, YIroJl MCKAY BCKTOpaMH; YMCHUC HCIIOJb30BaTh
BeKTopHBIfI n KOOpHHHaTHBIﬁ MCTOO AJid PCIICHUA TCOMETPUUCCKUX 3ada4 U 3a1a4

JIPYruX y4eOHBIX MPEIMETOB

13

YMeHue BbIOMpaATh MOJXOAALINMI METOA Uil pelleHHs 3aJaud; I[OHHMMaHUE
3HaYMMOCTH MaT€MaTHKH B M3YYEHUM MPUPOTHBIX M OOLIECTBEHHBIX MPOLECCOB U
SIBJICHU; YMEHUE PACIIO3HABATH IIPOSIBJIECHHE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
YMEHHE NPUBOJAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUNCKON U MUPOBOM

MaTeMaTHYeCKOMI HAayKn

HEPEYEHD 2JIEMEHTOB COAEPKAHUS, TIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE




Kon

IIpoBepsieMblii 3JIeMEHT COAePKAHUS

1 Yucna 1 BRIYHCICHUS
1.1 HatypanbHble u nensie yncna. [Ipu3Haky AeTMMOCTH HENbIX YUCel
12 Panmonanbupie  uyucna. OOBIKHOBEHHBIE U JECATHYHBIE JpOOH, TIPOLEHTHI,
' OecKOHEeUHbIe IePUOTUYECKUE IpooH
13 Apudmernueckuii KopeHb HaTypalibHOM cTemeHu. JledcTBus ¢ apu(pMeTHIeCKUMHU
' KOPHSIMU HATypaJIbHOM CTETIeHU
L4 Crenenp ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM Noka3areneM. CBOHCTBa
' CTENeH!
L5 CuHyc, KOCHMHYC M TaHTE€HC YHCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAaHTE€HC YUCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecsiTUuHbIC U HATYpaIbHbIE JOTapU(PMBbI
JeiicTBuTenbHbIe Yncia. ApupMeTHUECKHE OTIepallii ¢ IeHCTBUTEIbHBIMHI YHCIAMU.
1.7 [TpubnmxEHHbBIE BEIYUCIICHUS, TIPABUIIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTara
BBIYUCIICHUI
1.8 [IpeobpazoBanue BeIpaKeHUN
1.9 KoMrutekcHbIe yrcIia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenbie 1 IPOOHO-PAHOHAIIBHBIE YPABHEHHS
2.2 HppanmoHaisHble ypaBHEHUS
23 Tpuronomerpudeckue ypaBHEHHs
24 [Toka3zarenbHbIC U JOrapU(PMUIECKUE YPABHEHHUS
2.5 Lenble u ApoOHO-pallHOHAIBHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPaBEeHCTBA
2.7 [loxa3zaTenbHbIE U JOTapUPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHHUI U HEPABEHCTB
2.10 |  VYpaBHeHUsI, HEPABEHCTBA M CUCTEMBI C TTApAMETPAMHU
2.11 Marpuia cucTeMbl THHEHHBIX ypaBHEHUNH. OnpeaenuTenb MaTpUIbl
3 OyHKIMK U TpapUKH
31 Oynkius, crnocodsl 3amanus ¢yHkuuu. ['padux ¢yHknun. B3aummHo oOparHbIE
' ¢byukuuu. YétHele U Heu€THBIE pyHKUMU. [lepuoauueckue GpyHKIMHN
39 OO6nacte ompeneneHus M MHOXKECTBO 3HaueHMH ¢yHkoun. Hymun  dyHximm.

HpOMe)KyTKI/I 3HaKOIIOCTOSHCTBA. HpOMe)I(YTKI/I MOHOTOHHOCTH Q)YHKI_[I/II/I




MakcuMymbl ¥ MUHHUMYMbI (QyHKIHH. HauOonbllee M HauMeHbllee 3HauY€HHE
(GYHKIMHU Ha TPOMEXKYTKE
313 CreneHHast GyHKIUS C HATYpaJbHBIM M LENbIM noka3areneM. EE€ cBoiicTBa u rpaduk.
' CBoiicTBa U rpaduk KOpHS n-0il CTeNeHn
3.4 Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U rpaduku
3.5 IToxa3zaTenbHas u norapudmudeckas GyHKINU, KX CBOHCTBA U TpapUKH
o Toukum pazpbiBa. Acumnrotrsl rpadukoB  QyHkiumit. CoiicTBa  (yHKUIUH,
' HENpPEepBIBHBIX HAa OTPE3KE
3.7 IlocnenoBarenpHOCTH, CLIOCOOBI 3aJaHNS [TOCIIEOBATEILHOCTEN
3.8 Apudmernueckas 1 reomerpudeckas mporpeccuu. @opmyia CI0KHbBIX IPOLIEHTOB
4 Havana maTemaTuueckoro aHaauza
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIE AIEeMEHTAPHBIX QYHKIUH
[IpuMeHeHre NPOM3BOJHOM K MCCIEIOBAHUIO (YHKIMH Ha MOHOTOHHOCTH H
4.2 9KCTpeMyMbl. HaxosxJeHne HauOoJIbIIEero M HauMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpE3Ke
4.3 IlepBooOpa3nas. HTerpan
5 MHoOXecTBa U JIOTUKA
5.1 MHoXxecTBO, onepauu HajJ MHOXecTBaMu. Juarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTH
6.3 Kom6unaropuka
7 I'eomeTpus
7.1 Durypsl Ha IOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesna u MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPBI

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUYEBHBIE MATEPHUAJBI JUISA YYEHUKA




1) MaTtemaTtuka. AnreOpa 1 Hadaja MaTeMaTH4ecKoro aHanmsa, 10 kimacc/ Mepaisik
A.T"., Homuposckuii J[.A., [TonsikoB B.M.; nox pexpakuueit [lononsckoro B.E.,
OO0111eCTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO M3narenbckuil neHTp « BEHTAHA-

['PA®»; AkumonepHoe o0mectBo «M3aatenbeTBo «lIpocBemenue»,2022

2)Maremartuka. AnreOpa 1 Hadaia MaTeMaTHIeCKOro aHanu3a, 11 kimace/ Mepansak
A.T"., Homuposckuii [{.A., [lonakos B.M.; nox penakuueit [Togonsckoro B.E.,
OO01ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3maTenbckuil nuentp « BEHTAHA-

['PA®»; AkunonepHoe o0mectBo «M3aarenbctBo «IIpocBemenne»

METOAUYECKHE MATEPHUAJIBI IS YUYUTEJA

1) Marematuka: anrebpa 1 Hayajla MaTeMaTUYECKOT0 aHaIKN3a, reoMeTpusi. Anredpa
Y HaYaJla MaTeMaTHIECKOTO aHaIH3a. YTIIyOJIeHHbIH ypoBeHb: 10 Kimacc:
Metoauyeckue pekoMeHaanuu Kk yaueOunuky A. I'. Mep3aisika,

J1. A. Homuposckoro, B. b. [lonsikoBa. AkimonepHoe o0miectBo «M3narenbeTBo

«IIpocBemenne»,2023

2) Martemaruka: anreOpa 1 Haualla MaTEMaTHYE€CKOTO aHaIn3a, reoMeTpusi. Anredpa
U HayajaMaTeMaTHYeCKOro aHaiu3a (yriayOJeHHbI ypoBeHb) (B 2 yacTsax) 10-11
knaccel, Mopakosud A.I'., Cemenos I1.B. u npyrue M.: OOO «OLl Muemo3uHa,
2019

3) Martemaruka: anreOpa 1 Haualla MaTEMaTHYECKOTO aHaIu3a, reoMeTpusi. Anredpa
W Hayajga MareMmaTudeckoro anammza, 10-11 xmacc(yrmyOsieHHBIM YpOBEHb) /
Mypasun ['.K., MypaBuna O.B., O0miecTBo ¢ orpaHHYE€HHONW OTBETCTBEHHOCTHIO
«IPODA»; AknonepHoe odiectBo «M3narensctBo «lIpocBenienne»

4) Marematuka: anreOpa U Haualla MaTeMaTUYECKOT0 aHalu3a, reomeTpus. Anredpa
1 HaYaja MaTeMaTtuueckoro a”Haiansa, 10-11 xiraccesl/ Anumos 1. A., Komsarua FO.M.,
TxaueBa M.B. u npyrue, AkunonepHoe obmiectBo «M3aarensctBo «lIpocBemenne

OBPA3OBATEJIBHBIE PECYPCbBI 1 PECYPCbI CETH UHTEPHET

HUP®POBBIE



https://resh.edu.ru/subject/51/
https://urok. 1 c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11 _kl/Algebra 10/
https://100urokov.ru/predmety/algebra

https://ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/

https://www.uchportal.ru/load/24-2

YuyeOHubIii kKypc «I'eomeTpusy

IHHOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus sBiIsI€TCA OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEAHEro OOILIEro
o0pa3oBaHHsA, TaK Kak o0OecrneyrMBaeT BO3MOXKHOCTb M3yYEHUS JIUCIUIUINH
€CTECTBEHHO-HAYYHOM HANpaBJE€HHOCTH M MPEIMETOB T'yYMaHUTapHOIO ILIHKIIA.
[TockonbKy JOrHUecKOe MBIIUIEHHE, (POpMHUpYyEMOe MPH H3yYEeHUH O0yUarOLUTUMUCS
MOHATHITHBIX OCHOB F€OMETPHUH, ITPH 10KA3ATEIBCTBE TEOPEM U NOCTPOCHUH LIETIOYKU
JIOTUYECKUX YTBEPKACHHUI NPU PELIEHUH N'€OMETPUUYECKHX 3a]1ay, YMEHUE BbIABUTATh
U ONpPOBEpPraTh TMIOTE3bl HEMOCPEACTBEHHO MCHOJIB3YIOTCS NpPHU PELICHUU 3aaad
€CTECTBEHHO-HAYYHOI'0 LKA, B YACTHOCTH (PU3HYECKHUX 3a/1a4.

Lens ocBoeHHsA mporpaMMbl yuyeOHoOro kypca «l'eoMerpus» Ha yriiyOJ€HHOM
YpOBHE — pa3BUTHE MHAWBUIYAIbHBIX CIOCOOHOCTEH OO0ydarOUINXCs MPU U3YYCHUU
reOMETpUHM, KakK COCTaBIsIOIIEd mNpeaMeTHol oOnactu «Marematnka U
nHpopMaTuka» 4yepe3 obecreyeHne BO3MOKHOCTH MPUOOPETEHHS U UCTIOIb30BaHUS
0onee riIy0OKUX T€OMETPUUYECKUX 3HAHUM U AEUCTBHM, crieHu()UUHBIX T€OMETPUH, U
HEOOXOAMMBIX JJISl YCIEUIHOTO MpOECCHOHATBLHOTO0 00pa30BaHUs, CBA3aHHOTO C
HCIOJIb30BAaHUEM MAaTEMATUKH.

[IpropuTeTHBIMM 3aJayaMH Kypca TIE€OMETPUM Ha YINIyOJEHHOM YpOBHE,
pacIIMPSAIOIINMHA U YCUJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBISIOTCA:

paciiMpeHre MNpPeICTaBICHUS O F'€OMETPUU KaK 4acTh MHPOBON KYyJIbTYpbl H
(dbopMupoBaHUE 0CO3HAHUS B3aUMOCBSI3U TEOMETPHH C OKPYKAOIIUM MUPOM;



dbopMupoBaHue TPEACTABICHHS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEHIIINX MAaTEMAaTUYECKUX MOJEISX, TO3BOJIAIOIINX OMHUCHIBATh U U3y4YaTh pa3HbIC
ABJIECHUS OKPYXAIOIIEro MHpa, 3HAaHUE IMIOHATHMHOIO ammapara [0 pasaeily
«CTtepeoMeTpus» Y4eOHOr0 Kypca reOMETpHH;

(opMHpOBaHUE YMEHUS BJIAJIETh OCHOBHBIMU MOHSATUSMH O MPOCTPAHCTBEHHBIX
¢durypax m X OCHOBHBIMH CBOICTBaMH, 3HaHHE TeopeM, (QOpMYyd M YMEHHE HX
NPUMEHATh, YMEHHS [OKa3blBaTh TEOPEMbI M HAaXOJIWUTh HECTAHJAPTHBIE CIOCOOBI
penieHns 3a1ay;

(GbopMHpOBaHME YMEHUS PACO3HABaTh HA YEPTEkKaX, MOJEISAX M B PEATLHOM
MHUpPE MHOTOTPAHHUKHU U TeJa BPAILEHUsl, KOHCTPYHUPOBATh FEOMETPUUYECKUE MOECIIN;

dbopMupoBaHue TMOHUMAHHS BO3MOKHOCTH aKCHOMATHYECKOTO TOCTPOSHUS
MaTeMaTUYeCKUX Teopui, (OpMUPOBaHWE IOHHMAHUS POJU AKCHUOMATHKU TpU
IIPOBEJECHUN PACCYKIACHUM;

(bopMHpOBaHHME YMEHMs BIAJIETh METOJAMM JOKA3aTE€JIbCTB M AJITOPUTMOB
pELIeHMs, YMEHUS UX NPUMEHSTh, IPOBOJAUTH JOKA3aTEIbHbIE PACCYKACHUS B XOJI€
pelieHns CTEPEOMETPUYECKUX 3axad M 3a4ad C NPAKTUYECKHM COJAEPKAHHEM,
dbopMupoBaHue MPeICTaBICHUS O HEOOXOIUMOCTH J10Ka3aTeIbCTB MPU 0OOCHOBAaHUHT
MaTE€MaTUYECKUX YTBEPKICHUA U POJIM AKCMOMATHKU B MPOBEACHUH JEAYKTHBHBIX
PacCyXIECHUI;

pa3BUTHE M  COBEPIIEHCTBOBAHHE MHTEIUIEKTyaJIbHBIX W  TBOPYECKHX
crocoOHOCTEM O0y4arouIuMXcsl, MO3HAaBAaTENbHONW AKTUBHOCTH, HCCIIEA0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBILIJIEHUS, UHTEpeca K U3yYEHHUIO T€OMETPHH;

bopmupoBaHue (YHKUMOHAIBHOW TPAMOTHOCTH, PEJIIEBAHTHOM T'€OMETPHH:
YMEHHS PAaclO3HaBaTh NPOSBICHHUS TE€OMETPHUECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEANbHBIX JKU3HEHHBIX CUTYyalUsIX U MPU HU3YYEHUU APYTHX
y4eOHbIX  MPEIMETOB, MPOSABICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
MOJIC/IMPOBAHUS pEaJbHBIX CHUTYalMi, HCCACAOBAHUS TOCTPOCHHBIX MOJEINEH,
MHTEPNPETALNU OJTYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJEPKATENbHBIMU JTUHUAMU yueOHOro Kypca «l'eomerpusi» B 10—
11 kmaccax asnstores: «IIpsMble U IIIOCKOCTH B MPOCTPAHCTBE», «MHOTOrpaHHUKN,
«Tema Bpamenus», «BekTOppl M KOOpPAHMHATHI B NPOCTPAHCTBE», «JIBH)KEHHS B
IIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpeboBaHuE «YyMETh ONEPUPOBATH
MOHATUSMUY», PEIEBAHTHBIMH T€OMETPHUHU Ha YrIIyOoJnE€HHOM ypoBHE 00y4yeHus B 10—11
KJlaccaX, OTHOCUTCSI KO BCEM COJIEp)KaTeNbHbIM JIMHHUSIM Y4eOHOro Kypca, a
(dbopMupoBaHuE JOTHUECKIX YMEHHUH pacipeesieTcsl He TOIBKO MO COAepKaTeIbHBIM
JUHUAM, HO U 1o roaam oOydeHusi. Coaepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ynbTaTaM ocBoeHHs DenepanbHO pabouell  Mporpammel,
pacnpenenéHHbIM 10 ToAaM 00y4YeHHs], CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO



BCEM OCHOBHBIM, MPHUHIMIKAIBHBIM BOIpocaM oOOydarouiecs oO0palaiuch
HEOJHOKPAaTHO. OTO TO3BOJSET OPraHu30BaTh OBJAJACHHE T€OMETPUYECKUMU
NOHATUSMU W HaBBIKAMHU [IOCJIEOBATEIbHO U MOCTYMATEeNbHO, C COOJIIOJEHUEM
NPUHLUIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYI0 CHCTEMY
reOMETPUYECKUX MPECTABICHNN 00yJaroUIuXcsl, pacmupss u yriayomuss e€, oopa3ys
MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa K M3y4eHUIO TEOMETPHUH Ha YIITYOJIEHHOM YPOBHE MO3BOJISET:

co3nath  ycnoBus  Jus  auddepeHnmanuyu  oOydeHUs,  MOCTPOEHHUsS
WHAMBHIYAJIbHBIX 00pa30BaTENbHBIX IPOTPAMM, 00ECIICYHTh YTIyOIEHHOE N3yUeHNe
reOMEeTpPUH KaK COCTABIIAIONMIEH yueOHOoro peamera «MaTemaTHKay;

MOJTOTOBUTH O0YYAIOIIUXCS K MPOJOJKEHUIO0 U3YUEHUSI MATEMaTUKU C yYETOM
BbIOOpa Oynymieit mpodeccun, obecreunBasi MPEEMCTBEHHOCTh MEXAY OOIUM U
npodecCUOHANbHBIM 00pa30BaHUEM.

Ha u3ydenune yueOHOro Kypca «I'eomeTpusi» Ha yriIyOJIEHHOM yPOBHE OTBOJIUTCS
204 4gaca: B 10 xmacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 gaca
B HEJEIIO).

COAEPXKXAHUE OBYUYEHUSA
10 KJIACC
IIpsiMmble M JIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE OHATHS cTepeoMeTpur. Touka, mpsmasi, IIO0CKOCThb, IPOCTPAHCTBO.
[lonsiTne 00 aKCMOMATHYECKOM IMOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU
U CIENCTBHS U3 HUX.

B3aumMHOE pacnonokeHue MpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
IapajulesIbHbIE U CKpeluBaronecs npsmele. [[pu3Haky CKpemyBaOmMMUXCs TPSIMBIX.
[lapamienbHOCTh NPSMBIX U INIOCKOCTEW B IPOCTPAHCTBE: MAPAJUIEIIbHBIE NPSIMBIE B
IIPOCTPAHCTBE, MAPAIIENBHOCTh TPEX MPSAMBIX, NAPAUIEIBHOCTh NPSIMOM H
miockoctu. IlapannenbHoe W LEHTpallbHOE MPOEKTUPOBAaHUE, U300pakeHue (Guryp.
OCHOBHBIE CBOMCTBAa MapajyieIbHOrO MNpoeKkTupoBaHus. M3o0paxenue ¢uryp B
MapajuIeIbHOW MPOEKIUU. YIWIBI C COHAIIPaBIECHHBIMH CTOPOHAMH, YTOJI MEXKIY
IIPSIMBIMH B ITPOCTPAaHCTBE. [lapamienbHOCTh MIIOCKOCTEN: TapaJulesIbHbIE INTIOCKOCTH,
CBOIICTBa MapajuleNbHbIX MIocKocTel. IpocTeiime npocTpaHcTBEHHbIE (DUTYpHI Ha
IJIOCKOCTU: TE€TPAdIp, MapajuleICUIe]], IOCTPOCHHUE CEYEHUN.

[lepneHAUKYIApHOCTh NMPSMON M IJIOCKOCTH: MEPHEHAUKYISIPHBIE MpSMbIE B
IIPOCTPAHCTBE, NMPSAMBIE NApAJUIEIbHBIE U NEPIEHIUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
MEPIEHANKYJIIPHOCTH MPSIMOU U TUIOCKOCTH, TEOpEMa O MPSAMOM MEPIIEHANKYIIIPHON
IJIOCKOCTU. OpTOTOHAIIBHOE NpPOEKTUpoBaHWe. llepneHauKynssp M HaKIOHHBIE:
PAcCTOSHAE OT TOYKH 10 INIOCKOCTH, PACCTOSTHAE OT MPSAMOU J0 IIIOCKOCTH, MMPOEKIIMS



burypsl  Ha  MIOCKOCTh.  llepneHAMKYISPHOCTH  IJIOCKOCTEH:  MpPU3HAK
NEePNEHANKYIAPHOCTH ABYX IIOCKOCTEN. Teopema o TpE€X nMepneHauKyispax.

VYTIuBl B IPOCTPAHCTBE: YIOJI MEXKIY IIPSAMON U IIIOCKOCTBIO, IBYTPAHHBIN YIOJI,
JIMHEWHBIN YroJl IBYITPAHHOTO yria. TpEXrpaHHbld 1 MHOTOrpaHHbIe yrisl. CBOKCTBA
IUIOCKAX YIJIOB MHOTOTpaHHOro yriia. CBOWCTBA IUIOCKMX M JBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB Il TPEXTPAHHOIO yIJia.

MHOrorpaHHuKHu

Bunsl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, IpsiMasi M HaKJIOHHAs NMPU3Mbl, OOKOBAsl M IOJHAsl MOBEPXHOCTb MPHU3MBI.
[lapamienenunesn, NpsAMOYTOJIBHBIM NapaJIeIenuIIe] U ero cpoicrsa. Kpardaiimme
MyTH Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Diinepa. IIpocTpancTBeHHas
teopeMa [Iudaropa. Ilupamuna: n-yronpHas nupaMmuja, NpaBUJIbHAS U yCEUEHHAs
nupamuabl. CpolicTBa pébep u OOKOBBIX TIpaHEd NPABUIBHOW MUPAMUIBL
IIpaBusibHBIE MHOTOTPAaHHMKHW: NpaBUJIbHAS NpPU3Ma W IpaBUJIbHAs IHPaMHIA,
MpaBUJIbHAS TPEYrobHasi NUPAMKIA U IPAaBUIIBHBIN TeTpasip, KyO. IlpeacraBnenue o
IIPAaBUJIBHBIX MHOTOIPaHHUKAX: OKTadAp, TOAEKAdAP U UKOCAIP.

Brruncienne 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [Inomans
OOKOBOM TIOBEPXHOCTH M TMOJHOW NOBEPXHOCTU MNPAMOA MPHU3MBI, IJIOIIAb
OCHOBaHHI, TeopeMa 0 OOKOBOW MOBEPXHOCTU NpsiMOi mpu3Msbl. [lnomans OokoBoi
IIOBEPXHOCTH W TOBEPXHOCTH NPABUIBHOW NHUPAMUIBI, Teopema O IUIOLaan
YCEYEHHON TUPAMHU/IBI.

CummeTpuss B NPOCTPAHCTBE.  DJIEMEHTbl CHUMMETPUHM  MPAaBUIBHBIX
MHOTOTpaHHUKOB. CHUMMeETpHs B MNPAaBUIBHOM MHOTOTPAHHMKE: CHMMETPUS
MapajulesIeNIune a, CHUMMETPHS MPABWIBHBIX TNPU3M, CHUMMETpUsS IPaBHIBHOU
MAPaMHUIBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOD, JUIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHANPABIEHHBIE WM IPOTHBOIOJOXHO HAIPABICHHBIE
BEKTOpBI. PaBeHCTBO BEKTOPOB. J[eMCTBUSA C BEKTOPAaMHU: CIOKECHUE W BBIYUTAHHE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOKE€HUE BEKTOpa Ha uucio. CBOMCTBa
clnoxeHuss BeKTopoB. CBolcTBa yMHOXEHHMsS BekTopa Ha uucio. [loHsTue
KOMIUIaHApHBIE BEKTOpPHI. [Ipu3Hak KoMmIIaHapHOCTH TpEX BeKTOpoB. IIpaBmio
napajuienenunena. Teopema O pas3ioKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. llpsimMoyrosbHas cucremMa KOOpAMHAT B MpOCTpaHcTBe. KoopauHaTel
BeKTOpa. CBs3b MEXAY KOOpAUHATAMU BEKTOPA U KOOPJAWHATAMH TOYEK. YTOJI MEXAY
BeKTOpaMu. CkalsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KJIACC

Tesa Bpamenust



[lonsiTusi:  UMAMHApPUYECKAass TMOBEPXHOCTb, KOHUYECKAass  TMOBEPXHOCTb,
chepuieckasi MOBEPXHOCTh, 00pa3yoIre MOBEPXHOCTEH. Tena BpalleHus : IWIHHIP,
KOHYC, yCeu€HHBId KOHYyC, cdepa, mmap. BzammHOoe pacmonoxxenune chepbl u
IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M300pakeHue Ten BpalleHUs Ha
miockocTu. Pa3BépTka munuHapa u koHyca. Cummetpust cepsl u mapa.

O6béM. OcHoBHBIE CBOiicTBa 00bEMOB Ten. Teopema 00 o00béMe
NpsIMOYT'OJIbHOTO Napajenenunena u cieactsus u3 He€. OObEM mnpsMol u
HAaKJIOHHOM TpHU3MBbl, HWIMHIApA, NUpaMUAbl U KoHyca. O0BEM 1apa M IIAPOBOIO
CEerMeHTa.

KomOunanum Tten BpamieHus UM MHOTOTpaHHHMKOB. llpu3ma, BhucanHas B
WIMHAP, OMUCaHHAs OKOoJO0 nuinuHapa. [lepeceuenne cdepsl u mapa ¢ mioCKOCTHIO.
Kacanue mapa u cdepsl miockocTsio. [loHsTHE MHOTOTpaHHKKA, ONMMCAHHOTO OKOJIO
ctepsl, chepbl, BIMCAHHONW B MHOTOIPAHHUK WX TEJO BpallleHUSI.

[Inomank MOBEPXHOCTH HWIMHAPA, KOHYycCa, MIOMAAb chephl U €€ YacTeu.
[lonoOue B mnpoctpaHcTBe. OTHOIIEHWE OOBEMOB, IUIOMIAJIEH TMOBEPXHOCTEH
nonoOubix ¢uryp. IlpeoOpasoBanne mnomobusi, romoreTus. Pemienue 3amad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue cedyeHuii MHOTOIPAHHUKOB M T€Jl BPAILEHUS: CEYEHUs LUIMHIpA
(mapamienbHO W NEPHEHIUKYISIPHO OCH), CE€YEeHHs KOHyca (mapajuiesibHble
OCHOBAaHHIO M NMPOXOASIINE Yepe3 BEpLIMHY), CEYEHMs Ilapa, METOAbI MOCTPOEHUS
CEYEHMIl: METOJ CJENO0B, METOJ BHYTPEHHEIrO MPOEKTHUPOBAaHHUS, METOJ IEepeHoca
CEKYILEeH MJIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTops! B npocTpancTBe. Onepanuu Haj BeKTopaMH. BekTopHOe yMHOXEHUE
BEKTOpOB. CBOICTBA BEKTOPHOIO yMHOXkeHHUS. [IpsiMoyrospHas cuctema KOOpAUHAT B
npoctpanctBe. Koopamnater Bektopa. Pasnmoxenue BekTopa 1o 6asucy.
KoopinHaTHO-BEKTOPHBIA METO/ MPU PEILIEHUH F€OMETPUUYECKUX 3a/1aY.

JIBMKeHUs1 B IPOCTPAHCTBE

JIBuxkenust mpocTtpaHcTBa. OToOpakeHusi. J[BuKeHUS U PpaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABMKEHUWU. Buabl JIBIKEHUN: NapalieNbHBIA MEPEHOoC,
LIEHTpaJdbHas CUMMETpPHUs, 3€pKajbHas CHUMMETpPHs, TOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsimas u cepa Ditnepa.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O
OBILIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:



c(OpMUPOBAHHOCTD TPAXKTAHCKON MO3HUIIMH O0YYaromerocs Kak akTHBHOTO U
OTBETCTBEHHOTO 4YJI€HAa POCCUHUCKOTrO OOIIECTBa, MPEACTABICHIE O MAaTEMAaTHUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHH, TIPOLETYP
IPaKJIaHCKOTO 00111eCcTBa (BBIOOPHI, OMPOCHI U IPYTO€), YMEHHE B3aUMOAEHCTBOBATH C
COIMATbHBIMU UHCTUTYTAMU B COOTBETCTBHUHM C UX (PYHKIUAMHU U HA3HAYCHUEM;

2) maTpuoOTHYEeCKOEe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTh POCCHICKON TPaXTAaHCKON HICHTUYHOCTH, yBAKCHHS K
NPOLUIOMY MU HACTOALIEMY POCCHMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSIM POCCUUCKAX MAaTEMAaTUKOB M POCCUUCKONM MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTHUX JOCTIDKCHHH B JAPYTHX HayKaX, TEXHOJIOTHSAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH POCCHUUCKOro Hapoja, c(opMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, 3THUYECKOI'O MOBEAEHUS, CBA3AHHOIO C MPaKTUYECKUM
MPUMEHEHHEM JTOCTUKEHUU HAYKU U JAEATEIbHOCTHIO YYEHOTO, OCO3HAHHE JTMYHOTO
BKJIaJia B TIOCTPOEHUE YCTOMYMBOr0O OYIyILIETO;

4) 3cTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOUIEHHE K MHPY, BKJIOUas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7a4, pelIeHUI, pacCyKAeHUI, BOCOPUUMYHUBOCTh K
MaTeMaTHYEeCKUM aCIeKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHHE:

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTUUECKUE 3HAHUS B MHTEpEcax
3I0pOBOr0 U 0Oe30macHoOro olOpasza *KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBBIO (30pOBOE MHUTaHHE, COATAHCHPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
perymsipHas  ¢u3udecKkas aKTHBHOCTH), (DU3MYECKOE COBEPIIICHCTBOBAHUE TPHU
3aHATUAX CIIOPTUBHO-03/J0POBUTENBHOI €S TEIbHOCTHIO;

6) TpyaoBoe BocniuTanue:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOJII00US, HHTEPEC K Pa3IUUYHBIM
chepam mnpodecCHOHANBHON AESATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U eé
NPUIIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oynymed mpodeccuu u
peaNn30BBIBaTh COOCTBEHHBIC >KM3HEHHBIE IJIAHBI, TOTOBHOCTH M CIIOCOOHOCTH K
MaTeMaTH4ecKoMy 0Opa30BaHHMIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUHU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PELICHUH MPAKTUYECKHUX 33/1a4 MAaTEMAaTHUECKOI
HaIMpaBJIEHHOCTH;

7) IK0JI0Orn4ecKoe BOCMMUTAHHUE:

cOPMHUPOBAHHOCTh  DKOJIOTHYECKOW  KYJNbTYpPhI, TIOHUMaHHE  BIIHSHUS
COLIMAJIBHO-DKOHOMHMUYECKUX IPOIECCOB Ha COCTOSHHME NPUPOJHOM U COLHUATBHOU
Cpellbl, 0CO3HAHUE II00ATBHOTO XapaKTepa IKOJIOTMYECKUX Ipo0IeM, OpUEHTALHS Ha
NPUMEHEHUE MATEMATUYECKUX 3HAHUU IJIs1 pelleHus 3aJa4 B 00J1acTH OKpYKarolen



Cpelbl, IMJIAHUPOBAHUE TMOCTYNKOB U OIEHKH HMX BO3MOXHBIX MOCIEICTBUM AJis
OKPYKaLIEH CPEJIbL;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

Cc(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPaKTUKH, TOHUMAHUE MaTEMaTUUYECKOI
HAayKH Kak cepbl YETOBEYECKOU NIESITEIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISl pa3BUTUS LMBWIM3AIUM, OBJIAJCHHUE SI3IKOM MAaTeMAaTHKA M MaTeMaTUYECKOU
KyJbTYpOU KaK CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH IPOSKTHYIO U
UCCIEIOBATEIbCKYIO AESTEILHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIEe 1eHCTBUS

Bba3oBble Joruveckue aeiicTBus:

BBISIBIISITh M XapaKT€pU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
00BEKTOB, TOHATUH, OTHOLLIEHUI MEXIY MOHATUIMU, (POPMYIUPOBATH ONpPEIEICHUS
MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIINN, OCHOBAHUSI IS
000011I€HNs U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOr0 aHAIN3a;

BOCIIPUHHUMATH, bopMynMpoBaTh M NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIHLHBIE ¥ OTPHUIATEIbHBIE, €IMHUYHBIE, YaCTHBIC W OOIIIHE, YCIOBHEIE;

BBISIBJISITh MaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS B
(dakTax, TaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX, MpeiaraTb KpUTEPUU IS
BBISIBJIICHUS] 3aKOHOMEPHOCTEHN U MPOTHUBOPEUHIL;

JenaTh BBIBOJALI C HCIIOJB30BAHHEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3AKIIOUEHHUI M0 aHAJIOTUH;

MPOBOJUTH CAaMOCTOATEIBHO J0KA3aTENIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUU
(OpsiMble ¥ OT HNPOTUBHOTO), BBICTPAUBATh APIYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJIBI,

BBIOMpATh CIOCO0 pelieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelIeHus, BBIOUpaTh HanboJiee NOAXOASIIHMN ¢ YYETOM CAMOCTOSITENBHO BbIACIIEHHBIX
KPUTEPHEB).

Bba3oBble ucciienoBaTebCKHE AeCTBHUS:

UCIIOJI30BaTh BOINPOCHl KAaK HCCIEI0BATENbCKUII WHCTPYMEHT MO3HAHUA,
(dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOLINE MPOTUBOPEUNE, MPOOIEMY, yCTaHABIUBATh
UCKOMO€ M JaHHOe, (OpPMHUPOBATH TUIMOTE3Yy, APTYMEHTHPOBATh CBOIO TO3HUIIUIO,
MHEHHE;

MIPOBOJUTH CAMOCTOSATENBHO CIUTAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHKE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJIEHHs, Mpolecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXITYy O0BEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;



CaMOCTOSATETHHO (opMyTUpoBaTh 00OOIIEHUS W BBIBOJLI IO pe3ybTaTam
MPOBEIEHHOIO HAOIIOICHHSI, HCCIIEJOBaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOAOB U 0000LIEHUI;

IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTUE IMPOLECCa, a TaKKe BBIIBUIaTh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBIIBISATh NepUuuThl HHQOpPMAINK, NaHHBIX, HEOOXOAMMBIX IJii OTBETa Ha
BONIPOC U JJI pEeUIeHUs 3a]1auu;

BbIOMpaTh WHGOPMALIUIO M3 MCTOYHHUKOB DPA3IWYHBIX THIOB, aHAJIN3UPOBATH,
CHUCTEMAaTU3UPOBATh U WUHTEPIPETUPOBATH WH(OPMALIMIO PA3TUYHBIX BUIOB U (HopM
MPEICTaBIIECHUS;

CTPYKTYpUpPOBaTh HH(POpPMAINIO, MPEACTABIATh, €€ B pa3iuyHbIX (opMax,
WJLTIOCTPUPOBATh TpaMuecKy;

OLICHMBATh HAJIEKHOCTh MHPOPMALIUU IO CAMOCTOSITEIEHO CPOPMYITHUPOBAHHBIM
KPUTEPUSIM.

KomMmyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe 1eiicTBUSs

Oomenne:

BOCHPHUHUMATh U (HOPMYIUPOBATH CYXKAECHHS B COOTBETCTBHM C YCIOBUSMH U
HeasIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MIACBMEHHBIX TEKCTAX, 1ABATh IMOSICHEHUS 110 X0y PELIEHUS 3a1a4l, KOMMEHTHPOBATh
ITOJTyYEHHBIN PE3YJbTaT;

B XO0J€ OOCYXIEHHsS 3aJlaBaThb BONPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBbI,
npo0IeMbl, pelIaeMoil 3a/1auu, BBICKA3bIBaTh UAEH, HALIEJICHHbIE HA TIOUCK PEIIEeHHS,
CONOCTABIIAITh CBOM CYXKIEHHS C CYXICHUAMHM JAPYIMX YYaCTHHKOB JHAJIOTa,
OoOHapyXKUBATh pa3Iu4Ke U CXOACTBO MO3UIUH, B KOPPEKTHOI (hopMe PopMyTHUpOBaTh
pa3HOIIacus, CBOU BO3PAKECHUS;

MIPEACTABIATh PE3YNBTAThl PELIEHUs 3aJa4d, JKCIEPUMEHTA, HUCCIEIOBAHUA,
MIPOEKTa, CAMOCTOSITENIBHO BBIOMPATh (POpMAT BBICTYIJIEHUA C YYETOM 3aaad
MPE3EHTAUU U 0COOEHHOCTEN ayAUTOPHUH.

PeryasitTuBHble YyHUBePcaJbHble yUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM PEIICHUS 3a7ayd, BHIOMPATh CIOCOO pPEIICHUs ¢
Y4ETOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM MH(OpMaInu.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

BIIaJIETh HABBIKAMU MO3HABATEIHHON pedieKcuu KaK OCO3HAHHUSI COBEPIIAEMbIX
JIEUCTBUN M MBICTUTENBHBIX TMPOIECCOB, HMX PE3yJIbTaTOB, BJANETh CIOCOOAMU



CaMOINPOBEPKH, CAMOKOHTPOJS IpoLEecca U Pe3ysibTaTa pelIeHUs] MaTeMaTUYeCcKOn
3a/1a4u;

MpeABUIETh TPYIAHOCTU, KOTOPblE MOTYT BO3HUKHYTh MPU PENIEHUU 3a/1auu,
BHOCUTh KOPPEKTUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE pe€3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH MPUUYUHBI
JOCTUKEHUSl WU HEAOCTUKEHHUS PE3YJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIBITY.

CoBMecTHas 1eATENIBHOCTD:

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W HWHIUBUIYaJIbHOU
paboTHI MIPH peLIeHNH yUYeOHBIX 3a7a4, IPUHUMATD IIeJTb COBMECTHOMN JeSTENIbHOCTH,
IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paloThl, pacmpeAeniaTb BHABI paloT,
JIOTOBApUBATHCS, OOCYXKJIAaTh MPOIECC U Pe3ynbTaT padoThl, 0000IIATH MHEHHS
HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TIpyNmoBbIX (opmax palboTel (0OCYXAEHUS, OOMEH MHEHHH,
«MO3TOBBI€ IITYPMbI» U UHBIE), BBIMOJIHSITH CBOIO YaCTh paOOThl U KOOPJUHUPOBATH
CBOM JICMCTBUS C APYTMMH WIEHAMHU KOMAaH/bl, OLIEHUBATh Ka4€CTBO CBOETO BKJIaJa B
oOmuii  MPOAYKT MO  KpuTepusiM,  CHOPMYIHUPOBAHHBIM  Y4YaCTHUKAMU
B3aUMOJICHCTBHUSI.

HPEAMETHBIE PE3YJIBTATHI

K xonny 10 knacca oOyvaromuiicss HAy4uTCs:

e CBOOOJHO OINEPHPOBaTH OCHOBHBIMH MOHATUSMU CTEPEOMETPUU TIpU
pelleHny 3a7a49 U MPOBEACHUN MAaTeMaTUYECKUX PACCYKACHUN;

e TPUMEHATH AKCHOMBI CTEPEOMETPUU W CJEACTBUS W3 HHUX NPHU PEHICHUU
reOMEeTPUYECKUX 3a]1aY;

e KJacCH(PHUIMPOBATh B3aMMHOE PACIMOJOKEHHUE TPSAMBIX B IMPOCTPAHCTBE,
TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C YTJIIAMH B IIPOCTPAHCTBE:
MEXy MPSMBIMH B POCTPAHCTBE, MEXKAY MPSAMOI U MIOCKOCTHIO;

e CcBOOOJHO ONIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMHU C MHOTOTPAaHHUKAMH,

e CBOOOJHO pAacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TIpU3Ma,
nUpamMuaa, NpsMOYTOJIbHBIN Napajiiesienunesn, Kyo);

e KJacCH(QpUIHMPOBATH  MHOTOTPAHHUKH,  BbIOMpass  OCHOBaHUS  JJiA
Kiaccuukanum;

e CBOOOJHO  ONEpUPOBATH  MOHATHUSAMH, CBA3aHHBIMH C  CEUCHHEM
MHOTOTPAaHHHUKOB IIJIOCKOCTHIO;



e BBINOJHATH NapaJUIeIbHOE, HEHTPAIBHOE H OPTOrOHAIBHOE MPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTbH, BHIOIHATH N300pakeHus (GpUryp Ha mIOCKOCTH;

e CTpPOUTHb CEUYEHHs MHOIOTPAHHUKOB pa3IMYHBIMU METOJIaMH, BBIMOIHATH
(BBIHOCHBI€) IJIOCKUE YEPTEKH U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (PUTYP: BUL
CBepXy, COOKY, CHU3Y;

e BBIYMCIATH MJIOLIAU MOBEPXHOCTE MHOTOIPAHHHUKOB (IIpU3Ma, MUpaMuUaa),
TE€OMETPUYECKUX TeJ ¢ IPUMEHEHHEM (HOpMyIT;

e CBOOOJIHO ONEPUPOBATH MOHATUSMU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh
U TUJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPHH (PUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHSATHUAMH, COOTBETCTBYIOIIMMH BEKTOpPaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JEUCTBHS HaJl BEKTOPAMU;

e pemarbh 3aJayd Ha JI0Ka3aTeIbCTBO MaTeMaTHUYECKUMX OTHOIICHUH U
HAXO0XJIEHUE T€OMETPUYECKUX BEJIMYMH, IPUMEHSS U3BECTHBIE METO/bI MpPU
pEIIEHNH MaTeMaTHYeCKHX 3a/Jad MOBBIIIEHHOIO W BBICOKOTO YPOBHS
CJIOHOCTH;

e IMPUMEHATH MPOCTEHIIME NPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI ITPU PEIIEHNUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKaTh, MpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(MOPMALUIO O
OPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QHUrypax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e MPUMEHATH MOJTYUYEHHbIE 3HAHUS HA NMPAKTUKE: CPABHUBATH U aHAJIU3UPOBATH
peanbHble CUTYallMH, NPUMEHSATh W3yYEHHbIE MOHATUS B IMPOLECCE MOUCKA
peleHusi MaTeMaTH4ecKd CHOPMYITHPOBAaHHONW MPOOJIEMBbI, MOJEIUPOBATH
peanbHblE CUTyallUM Ha S3bIKE TIE€OMETPUH, HCCIEAOBATH IOCTPOCHHBIE
MOJIEJIM C UCIOJIb30BAHUEM I€OMETPUUYECKHX MOHATUNA M TEOpEM, ammapara
anreOpbl, pelarb MPaKTUYECKUE 3a7aud, CBSI3aHHBIE C HaXO0XICHHEM
r€OMETPUYECKUX BEIHUYUH;

e UMETh MpPEACTaBIeHUs OO0 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUU Kak
COCTaBHOM 4acTH (PyHIAMEHTA Pa3BUTHS TEXHOJOTHI.

K xormy 11 kiacca o0yJaronuiicss HAy9uTCs:

e CBOOOJHO ONEpUPOBATh NOHATHAMH, CBSA3AHHBIMH C LUJUHAPHYECKOH,
KOHMYECKOH U c(epuyeckoll MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYYEHHS;

e ONEPHUPOBATH MOHATHUAMHM, CBA3AHHBIMHM C TEJaMU BPALLEHUS: LWJIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacrno3HaBaTh Teja BpalleHus (LWIUHAP, KOHYC, cepa U map) U OObACHATh
CHOCOOBI MOTYYEHUS TEN BpALEHUS;

e KJIacCH(PHUIMPOBATH B3aUMHOE PACIIONIOKEHUE CPephl U MIOCKOCTH;



BBIYHCIISATH BEJIMYUHBI 3JIEMEHTOB MHOTOI'PAHHHUKOB U T€JI BpaLIEHUs, 00bEMBI
M IUIOIAaAM TOBEPXHOCTEH MHOIOIPaHHUKOB M TeJl  BpPALLEHUS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMM C KOMOMHALMSMH TeJ
BpallleHUs] U MHOIOTPaHHUKOB: MHOIOTPAaHHUK, BIMCAaHHBII B cdepy H
ONMCAaHHBIA OKOJIO ceprl, cdepa, BIMCAHHAS B MHOTOIPAHHUK WU TEJIO
BpaIlCHMUS;

BBIYHCIIATh COOTHOLIEHUS MEXIY IUIOIIAAsIMU MOBEPXHOCTEH M o0BEMaMu
MMOJOOHBIX TET;

n300paxarh nu3ydaemble UTYPHI, BBIIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEKH
U3 PUCYHKOB MPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh
CEYEeHUs TeJl BpalleHNs,

U3BJIEKaTh, WHTEPIPETUPOBATh U MNPeoOpPa3OBBIBATE HHPOPMALHUIO O
MPOCTPAaHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MPEACTABIECHHYIO Ha
yepTexax U pUCYHKaXx;

CBOOOJHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEPALIMH HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B IIEKapTOBOW CHCTEME KOOPAMHAT;
pemaTh reOMeTPUYECKHUE 3a7a4id Ha BBIYHMCIICHUE YIJI0OB MEXAY NPSIMbIMU U
IJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSSHUNA OT TOYKH 10 TUIOCKOCTH, B LIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A MPHU PELICHHH;

CBOOOJHO ONEpUpOBaTh MOHATUSAMH, CBSI3AHHBIMU C JBUXKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBHKEHU;

BBINIOJIHATh M300paX€HHsI MHOTOTPAaHHUKOB M Tel BpALEHUS MpHU
[apajuleIbHOM  IIEpEeHOCe,  LUEHTPAJIbHOM  CUMMETPHUH,  3€pKaJbHOMN
CUMMETPHH, IIPU IOBOPOTE BOKPYT NPAMOM, MpeoOpa3oBaHusl MOA00US;
CTPOUTh CEUYECHHMsS] MHOTOTPAHHUKOB W TeJl BpAIlCHMs: CEUYECHMs LHIUMHApPA
(mapamienbHO M NEPHEHAUKYJISIPHO OCH), CEYEHHs KOHyca (MapajuieibHbIe
OCHOBaHHIO U MPOXOSAIINE YePE3 BEPUINHY ), CEUEHUS IIapa;

UCIIOIB30BaTh METOIBI IIOCTPOCHUS CEYEHUH: METOA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUSA, METOJI IIEPEHOCA CEKYILEH TNIOCKOCTH;
JOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

MPUMEHATh FTEOMETPUYECKHE (PAKThI JAJIs pELIEHUsI CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIATAIOIINX HECKOJBKO IIAroB PELIEHHUs], €CIN YCIOBUSA NPUMEHEHHUS
3a/1aHbl B IBHOM U HESIBHOH (opMme;

pemaTe 3aJayd  Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOLIEHUH U
HAXO0XJCHUE T€OMETPUUECKUX BEJINYUH;

NPUMEHATh MPOrPAMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIIECHUU CTEPEOMETPUUECKUX 3a1a4;



MNPHUMCHATH ITOJTYYCHHBIC 3HAHUA Ha IPAKTHUKE: CpPABHUBATDL, aHAJIMU3UPOBATH U

OLICHUBATh PEAJIbHBIE CUTYallNH, IPUMEHSTh U3yUECHHBIE ITOHATHS, TEOPEMBI,
CBOICTBa B MpOIIECcCe MOMCKA PEIICHUS] MaTeEMaTHYECKU C(HOPMYITMPOBAHHON
npoOJeMbl, MOJEIUPOBATH pEANbHbIE CHUTyallud Ha S3bIKE T'€OMETPHH,
HCCIIEI0BATh ITOCTPOEHHBIE MOJENIN C HCHOJb30BAHUEM TI'€OMETPUUYECKUX
NOHATANH W TeOopeM, ammapara aireOpbl, pematb MPakTHYECKHE 3a7aud,
CBSA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKNX BEJINYHUH;
UMETh MPEICTaBIEHUS OO0 OCHOBHBIX JTamax pa3BUTHS TIE€OMETPUU Kak
COCTAaBHOM 4acTH (PyHIAMEHTA Pa3BUTHS TEXHOJOTHI.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ae/ioB u IpakTna (undposbie)
Bcer | Kontpoabhn
n/m | TeM NPOrpaMMbl ecKHe o0pa3oBaTe/bHbIE
0 bIe paboThI
padoThI pecypcesl
1 BBejieHne B cTEpeOMETPUIO 23 1 https://resh.edu.ru/subj
a P P ect/17/
https://resh.edu.ru/subj
) B3anMHoe pacrioiosxeHue 6 1 ect/17/
MIPSIMBIX B TIPOCTPAHCTBE https://100urokov.ru/pre
dmety/geometriya
https://resh.edu.ru/subj
3 [MapaenbHOCTh IPSIMBIX U g ect/17/
IUIOCKOCTEH B MPOCTPAHCTBE https://100ur okgv.ru/ pre
dmety/geometriya
https://resh.edu.ru/subj
4 [eprieHAUKYIAPHOCTD MPSMBIX ’s ect/17/
U IUIOCKOCTEMN B IIPOCTPAHCTBE https://100urokov.ru/pre
dmety/geometriya
https: h.edu. i
5 VYTl U paccTOSHUS 16 1 B yeshoadu. i sub)
ect/17/
https://resh.edu.ru/subj
ect/17/
6 MHuororpaHHUKH 7 1 https://100urokov.ru/pre
dmety/geometriya
https://resh.edu.ru/subj
7 Bexropsl B ipocTpancTse 12

ect/17/




IloBTOpEHuE, 06001mIEHNE 1

https://ege.sdamgia.ru/

8 N 5 2
CHCTEMATU3aLMs 3HAHUI
OBIIEE KOJIJMYECTBO YACOB 102 6 0
I10 ITIPOTPAMME
11 KJIACC
KoanuyecTBO 4acos DJIEKTPOHHbBIE
Ne HaumeHnoBaHue pa3eioB u MpakTn (uugpoBbIe)
Bcer | Kontpoabhn
n/m | TeM NPOrpaMMbl YecKue o0pa3oBaTe/bHbIE
0 bIe paboThI
padoTsI pecypchbl
https: h.edu. i
1 AHanuTnuyeckasi FeoOMeTpHst 15 1 sasepeshaedur subie
ct/17/
TosTopenue, 0GooeHHe i https://ege.sdamgia.ru/
2 ’ 1 1
cucTeMaTu3alys 3HaHu! >
https://resh.edu.ru/subje
ct/17/
3 O0BEM MHOTOIpaHHUKA 17 1 https://100urokov.ru/pred
mety/geometriya
https://resh.edu.ru/subje
ct/17/
4 Tena Bpanenus 24 1 https://100urokov.ru/pred
mety/geometriva
https://resh.edu.ru/subje
[Liomaam moBepXHOCTU U ct/17/
5 OOBEMBI KPYTIIBIX TeN 9 1 https://100urokov.ru/pred
mety/geometriya
https://resh.edu.ru/subj
6 JIBYO>KEHUS 5 1 ot /1;; / TS0 CQULTUSUDIE
TloBTopete, 0GoGMIeH e 1 https://ege.sdamgia.ru/
’ 1 2
7 cucTeMaTu3alys 3HaHu! 7
BIIEE KOJIMUECTBO YACOB
OBII] O CTBO YACO 102 g 0

I10 ITPOT'PAMME

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI




10 KJIACC

Kox
npoBepsie .
IIpoBepsiemble peaMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOM
Moro 00pa3oBaTeIbHOM MPOrPaMMBbI CpPeIHEro 00IIero 00pa3oBaHus
pe3yabTaT
a
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMH: TOUKA, TPAMasi, IIIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHMHM U CIEJACTBHS W3 HUX TNPU PEIICHUU
) reOMETPUICCKUX 3a1au
73 OnepupoBaTh MOHATHUSAMH: MAPAUICIILHOCTh M TEPHEHIUKYISIPHOCTD MPSIMBIX |
' IUIOCKOCTEN
74 KnaccupuiupoBaTh B3aUMHOE pacIOJIOKEHHE TPSAMBIX W IUIOCKOCTEH B
) NPOCTPAHCTBE
OmnepupoBaTh MOHATHSIMU: JIBYIPaHHBIA YroJi, TpPaHW JBYTPaHHOTO yria, pedpo
7.5 JIBYTPaHHOTO yrJla, JIMHEHHBIA yroJl JIBYrPaHHOTO yrila, TpajycHas wmepa
JIBYTPaHHOTO yTJia
76 OnepupoBaTh  TMOHATHSAMH: MHOTOTPAHHUK, BBIIYKJIBIH W HEBBIMYKJIbIH
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPABUIIbHBIA MHOTOTPAaHHUK
77 Pacrio3HaBaTh  OCHOBHBIE  BHJBl ~ MHOTOTPAHHUKOB  (TMpamuja, pU3Ma,
' MPSIMOYTOJIbHBIN Mapasuienenume, Kyo)
KnaccuguimpoBaTh MHOTOIpaHHHKH, BbIOMpas OCHOBaHUS JUIsl KiIacCH(UKAIUU
7.8 (BBIMTYKJIBIC U HEBBIMYKJIbIC MHOTOTPAHHUKH, MPABUIILHBIC MHOTOTPAHHUKH, TIPSMBIC
Y HaKJIOHHBIC [TPU3MBI, TTapaJlICIICITUIIC TBI)
7.9 OnepupoBaTh MOHATUAMHE: CEKYyIIasl INIOCKOCTh, CEUCHHE MHOTOTPAHHHKOB
710 OOBSCHITD MPUHIHUIIBI TTOCTPOCHUS CEUYCHUH MHOTOTPAHHUKOB, HCIOJB3YsS METO]I
' ClIEIOB
CTpouTh CEYCHHS MHOTOTPAHHHUKOB METOJIOM CIICJOB, BBITIOJHATH (BBIHOCHBIC)
7.11 IUIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHH3Y
Pemrate 3aauu Ha HaAXOXKJCHHE T€OMETPHUECKUX BEJIMYUH IO oOpasiam WIu
QITOPUTMaM, TPHUMCHSS W3BECTHBIC AaHAJIMTUYCCKUE METOJAbl MPH PelIeHHH
7.12 CTaHJAPTHBIX MATEeMAaTHYECKUX 3a/1a4 Ha BBIYMCICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOUKHU JIO TIPSIMOM, OT TOYKHUIO TUIOCKOCTH, MEX]Ty CKPEUTHBAOIIAMUCS
TIPSIMBIMH
Pemrate 3a7auu Ha HAXOXKJCHHE T'€OMETPHUECKUX BEJIMYUH IO OOpasiam WIu
QITOPUTMaM, TPUMEHSS HW3BECTHBIC AaHAJTUTHYECKUE METOJbl MpPU PEHICHUU
7.13 CTaHJAPTHBIX ~ MATEMAaTUYECKUX  3a7a4 Ha  BBIYHCICHHE YIJOB  MEXIY

CKpCHIMBAKOIUMHUCA  MPAMBIMH, MCKIAY HpﬂMOfI U THIOCKOCTBIO, MCEKAY
IIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB




Bbruucnare o0bEMBI M IUIOMIAJM [OBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
7.14 UpaMua) ¢ IpuMeHeHneM (GopMyIl, BRIYUCISATh COOTHOLICHHS MEXAY TUIOIAAIMU
noBepxHocTel, 00bEMaMH OJOOHBIX MHOTOT'PAaHHUKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKOCTb
' CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CHMMETPHUHU (PUTYPHI
W3BnekaTb,  NpeoOpa3oBbIBaTh M HMHTEPIPETUPOBaTH  HMHGOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (PUTypax, MpPEJCTaBICHHYIO Ha YepTexkax H
pHUCYHKaX
[IpumMeHsTH TeoMeTpuueckhe (aKThl I PELIeHHUs CTEPeOMETPHUYECKUX 3ajad,
7.17 MIPEIoJaraliiX HECKOJIBKO II1aroB PEIIeHUs, €CITU YCIOBHSI IPUMEHEHHUS 3a/1aHbI B
SBHOH (opme
718 [IpumensTh  mpocCTeWIIMe  MPOrpaMMHBIE  CpelIcTBa W JJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPHUECKUX 33714
719 [TpuBOAUTH TPUMEPH MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJAE U JKU3HHU,
' pacro3HaBaTh MPOSBICHUE 3aKOHOB FT€OMETPUHU B HCKYCCTBE
[TpuMeHsTH NOTydeHHbIE 3HAHUS Ha MIPaKTHKe: aHAIM3UPOBAThH peaIbHbIE CUTYaIHH
Y TPUMEHATHh W3y4EHHBIE MOHATHUA B IMpOIEcCe MOUCKA PEIIeHUs MaTeMaTUYecKH
790 cOpPMYIIMPOBAHHONW MPOOJIEMBI, MOJETUPOBATh pealibHble CUTYallMd Ha S3bIKe
' re€OMETPHUH, UCCIEIOBATH MIOCTPOCHHBIE MOIEH C HCIIOJIb30BAaHHEM I€OMETPUIYECKUX
MOHATUH U TEOpeM, armapaTa anreOpsl, pelaTh NPakKTUYecKue 3a1auu, CBI3aHHbIE C
HaXO0JKJICHHEM I'€OMETPUYECKHX BETMYUH
11 KUJIACC
Kox
nposepsie .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
Moro o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeJHEro 00Iero 00pa3oBaHus
pe3yabTaT
a
6 I'eomerpus
OnepupoBaTh  MOHATHAMHU:  LWIMHAPUYECKAs  IOBEPXHOCTh,  oOpasyromue
6.1 HWIMHAPUYECKOH MOBEPXHOCTH, LIWIMHP, KOHIHUYECKas TOBEPXHOCTh, 00pa3yronue
KOHHYECKOW MOBEPXHOCTH, KOHYC, chepuyeckasi IOBEPXHOCTh
6.2 Pacrnio3naBath Tesa BpaieHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOJTyYEHHUS TeJl BPALCHUS
6.4 Kraccuduiuposars B3auMHOE pacroloxKeHue chepsl U INIOCKOCTU
OnepupoBaTh MNOHATHSAMH: IIaPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEHTa, LIapoBOHl CIIOH, OCHOBaHME LIAPOBOrO CJIOs, BHICOTA IIAPOBOIO CJOS,
IapOBOU CEKTOP
6.6 Bbruucnars 00bEMBI M TUIOIIAIM TIOBEPXHOCTEH Te BpallleHHsl, TeOMETPUIECKUX Tell
' C IpUMeHeHueM Gopmyin




OHCpHpOBaTL MOHATUAMU: MHOT'OT'PaHHUK, BIIMCAHHEIN B C(bepy U ONHCaHHBIN OKOJIO

6.7 cdepsl, chepa, BUcaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAIIEHUS
6.8 BbIUuCiATE COOTHOLIEHHST MEXIY IUIOLIAJAMU TOBEPXHOCTEH U 00BEMaMu
' 10I00HBIX Tel
6.9 N300paxars n3ydaembie QUTYPBI OT PYKH U C TIPUMEHEHHUEM MPOCTBIX YEPTEKHBIX
' HUHCTPYMEHTOB
6.10 BbImoyHATE  (BBIHOCHBIC) IIOCKHE YEePTEeXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX
' ¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUS
W3BnekaTb,  MHTEPHOPETHPOBATH M  MpeoOpa3oBbIBaTh  MHPOPMALHUIO O
6.11 IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTYpax, MPeICTaBICHHYIO Ha YepTekax U
PHUCYHKaX
[IpumensTh reomerpuyeckue (akThl Il PELICHUs CTEPEOMETPUUYECKUX 3a/ad,
6.12 MIPENoJaraliiX HECKOJIbKO IAaroB pelIeH s, eCId YCIOBHUS IPUMEHEHHUs 3a/1aHbl
B SIBHOH (hopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINOJHATE JEWCTBUS CIIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKECHUS
' BEKTOpa Ha YHCJIO, 00BACHATh, KAKUMU CBOMCTBAMU OHU 00JIaAal0T
6.15 [TpuMeHsTH MpaBUIIO MapasiesIenuesa Mpyu CJI0KEHUN BEKTOPOB
OmepupoBaTh TOHSATHSMH: JEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP,
6.16 MOJIyJdb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrod MEXIy
' BEKTOpaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIaHAPHBIE
BEKTOPBI
HaxomuTh cCyMMy BEKTOpPOB M MpPOM3BEAEHHE BEKTOpa Ha YHCIO, YroJd MEXIY
6.17 BEKTOpaMH, CKaJIIpHOE MPOU3BEJIEHHE, PACKIagblBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3azaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT
6.19 Pemate mpocreiliiine TreoMeTpuueckHe 3ajayd  Ha IpPUMEHEHHE BEKTOPHO-
' KOOPMHATHOTO METO/1a
Pemate 3aaun Ha JOKa3aTeNbCTBO MaTEMAaTUYECKUX OTHOIICHUH M HAXOXJCHHE
6.20 reOMETPUYECKUX BETHYMH MO o0Opas3laM WM adropuTMaM, NPUMEHsSI U3BECTHBIC
METO/IbI IPU PEIICHUH CTAaHJIAPTHBIX MaTeMaTHYECKUX 33124
601 [IpumensTh  mpocTeiiliue  OporpaMMHBIE  CpPeICTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPHUECKHX 3a1a4
6.0 [TpuBOIUTE TPUMEPBl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE U KH3HH,
' pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[TpuMeHATh MoTy4eHHbIE 3HAHUS Ha PAKTUKE: aHAIM3UPOBATh PEallbHBIE CUTYAIUH
U MPUMEHSTh M3YYCHHBIC TIOHATHS B MPOIECCE TMOUCKA PEIIeHHUS MaTeMaTHYeCKu
623 cOpMyYIMPOBaHHONW MPOOIEMbI, MOJEIUPOBATH peajbHble CUTYallUd Ha S3bIKE

reoOMETpUH, UCCICOOBATH IOCTPOCHHLIC MOJCIN C UCTIOJIB30BAHUCM IT'COMECTPHUICCKUX
MOHSITUM 1 TCOPEM, allrapara aHFe6pBI, pemaTth NPakKTUICCKUC 3aJla4r, CBA3AHHBIC C
HaXO0XKJACHUCM I'€COMECTPHUICCKUX BEIIMYNH




MNPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kox
7

IIpoBepsieMblii 3J1eMEHT CO/epPKAHUS

I'eomerpus

7.1

OcHOBHBIC IOHSATHS CTCPCOMETPHU. Tqua, mnpamad, IUIOCKOCTb, IIPOCTPAHCTBO.
[MousiTHe 00 aKCHOMATHYECKOM NOCTPOCHUHN CTCPCOMETPUUN: AKCHUOMBI CTCPEOMCTPUN U
CICACTBUA U3 HUX

7.2

B3auMHoe pacrnoyioxkeHue MpsMbIX B MPOCTPAHCTBE: MEpeCeKaloIInecs, napaieibHble
U CKpeluBaronyecs npsamole. [lapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE:
napajjielibHple  OpsAMble B TPOCTPAHCTBE, MNApalIEIbHOCTh TPEX  MPAMBIX,
NapayieIbHOCTh MPSIMOI U TUIOCKOCTH. YTIBIC COHANpPaBICHHBIMU CTOPOHAMH, YTOJI
MEXJy TpPSIMBIMH B TpOCTpaHCTBe. llapaniensHOCTh MJIOCKOCTEH: MapasuieibHbIe
IUIOCKOCTH, CBOMCTBA MapajuleNbHBIX IuIockocTed. Ilpocreiiiume mpocTpaHCTBEHHbIE
(GUrypsl Ha IIOCKOCTH: TETPAdp, KyO, Mapauieienuies, oCTpOeHHe CeUeHU i

7.3

[lepnieHIUKYISPHOCTh TPSAMOM U IUIOCKOCTH: TEPIEHIUKYISAPHbIE TMpsAMbIE B
MIPOCTPAHCTBE, MPSIMbIE Mapasule/ibHble U MEePIEeHIUKYISIPHbIE K MJIOCKOCTH, MPU3HAK
MEePNEHUKYISPHOCTH TPSIMOM M TJIIOCKOCTH, TEOpEMa O MPAMON MEPHEeHAUKYIIPHOU
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY IMPSIMOM U INIOCKOCTBHIO, IBYTPAHHBIN
yroJj, JMHEUHBIN YroJl AByrpaHHoro yria. [lepneHaukymnsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JO TIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 TUIOCKOCTH, MPOEKIUS (PUTYpPHI HA
IJIOCKOCTh. llepnenauKyasspHOCTh IMJIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JABYX
mIockocteil. Teopema o TpEX MEPIEHAUKYIISIPAX

7.4

Ilonstue MHOIOr paHHHKa, OCHOBHBIC 3J3JICMCHTBI MHOTOI'paHHHKA, BBIIIYKIBIC U
HEBBIITYKJIBIE MHOT'OI'paHHUKMU, pa3BépTKa MHOTr'Or'paHHUKaA. HpI/I3MaI n-yroJibHad
pu3mMa, rpaHl 1 OCHOBAHUS IIPU3MBI, IIpsAMasa U HAKJIIOHHAA [TPU3MBI, 0OOKOBas M MOJIHAS
MOBEPXHOCTL ITPU3MBI. Hapannenemzlnez[, HpSIMOerJILHBIfI napajjiejicnuIiicy u €ro
CBOMCTBA. HI/IpaMI/II[aI n-yroJjibHad nupamMuaa, rpaid 1 OCHOBaHUC TMpaMULL, OokoBas
" MNOJIHad MOBCPXHOCTb NMHUPaAMUAbI, IpaBUJIbHAA U yceqéHHaﬂ nupamMuyaa. DJIEMEHTHI
Opu3Mbl W HOHUpPaMHUIBI. HpaBI/IJIBHBIe MHOI'OI'paHHUKH: TIOHATUC IPABUIIBHOI'O
MHOTI'OIr'paHHUKa, TIIpaBUWJIbHAsg IIpu3Ma U IpaBUJIbHAA IIUpaMuJid, IIpaBUJIbHAA
TpEyroJibHad nupamMuzia u HpaBPIJ'IBHBIﬁ TCTpas’ ap, Ky6 HpeI[CTaBJIeHI/Ie O IMPAaBUJIIBHBIX
MHOT'OrpaHHUKaxX: OKTa3ap, JOACKA3AP U UKOCAAPYTrUe CeueHus MMPU3MbI U MAPAMHUIbL

7.5

CI/IMMeTpI/I}I B IPOCTPAHCTBC. CUMMCTPHUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONeMEHTHI CUMMCTPUN B nupamMuaax, napaJiiejicnmIie 1ax, IMpaBUJILHBIX
MHOT'OrpaHHUKax

7.6

Bblunciienue 91eMEHTOB MHOTOTpaHHMKOB: pé&Opa, auaroHanu, yriel. Ilmomanpb
OOKOBOM MOBEPXHOCTHU U TIOJTHOW MOBEPXHOCTH MPSMON MPU3MBI, IJIOIIA b OCHOBAHU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOU MpU3MEI. [1nomaas 60KOBO MOBEPXHOCTH U
IIOBEPXHOCTU IPABUJILHON INHUPAMUJBI, TEOpEMa O IUIOMAAU YCEYEHHOW NHUpPaMUJBI.
[onsitue 06 06véMe. OOBEM NUpaMUIbI, IPU3MBI




[TotoOubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOIMIAIIMH MOBEPXHOCTEH,

7.7 .
00BbEMaMu TOJAOOHBIX TeJ
11 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUA
6 I'eomerpus

[Hunuuapudeckass TOBEPXHOCTh, 00pa3ymoIue UIMHIPUYICCKONH MOBEPXHOCTH, OCh
6.1 [UIAHAPUIECKON MOBEpXHOCTH. [lMnuHIp: OCHOBaHHMS W OOKOBas MOBEPXHOCTH,
o0pa3yoias U 0Ch, IIIONIAIb OOKOBOI M TIOJIHOW MIOBEPXHOCTH

Konuueckasi MoBEpXHOCTh, 00pa3yroIne KOHUYECKOIH MOBEPXHOCTH, OCh M BEPIIHHA
KOHMYECKO# TmoBepxHOCTH. KoHyc: ocHOBaHME ¥ BeplinMHa, oOpasymoomas H OCh,

6.2 miomaab OOKOBOM W TOJIHOW TIOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyrolue u
BBICOTA, OCHOBAHUS U OOKOBasi MIOBEPXHOCTD
Codepa u map: ueHTp, paauyc, IMaMeTp, IJIOHIaIb MOBEpXHOCTH cepbl. B3aumuoe

6.3 pacrionoxxenue cepbl M IUIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe, IUIONIAIb
cdepsl

6.4 N3o06paskeHue TeN BpallleHHUst Ha III0CKOCTH. Pa3BEépTka MuIMHApa 1 KOHyca

6.5 KoMOuHarmu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBINA OKOJIO

C(bCpBI, cq)epa, BIIMCaAHHAsA B MHOT'OTPaHHUK, UJIK TCJIO BpalllCHUA

[Tousitne 06 oO0béme. OcHOBHBIE CBOiicTBa 00bEMOB Ten. Teopema 00 o00BEME
6.6 IPSIMOYTOJIBHOTO Mapasuiesienunesa u cieacTBus u3z He€. OO0BbEM UIMHAPa, KOHYCA.
O06BéM mapa u miaomaas chepol

[TotoOHbIe Tena B nmpocTpancTBe. COOTHOIIEHHUS MEXY IJIOIIAASIMHU MOBEPXHOCTEH,

6.7 ..
00BbEMaMHM O TOOHBIX TEII
6.8 Ceuenus uunuHapa (mapajuyieIbHO W MEPIEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanienbHOe OCHOBAHUIO U TIPOXOISIEe Yepe3 BEPIIUHY), CeUeHHUs I1apa
Bektop Ha miockocth U B mpoctpaHcTBe. ClOKEHHWE W BBIYUTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopam. IIpaBuio napamnenenunena. Pemenue 3aiay, cBA3aHHBIX ¢ TPUMEHEHUEM
MpaBWJI ACUCTBUI C BEKTOPAMH
[IpssMmoyronpHass cucreMa KoopAuHAT B ImpocTtpaHcTBe. KoopauHaTtsl BekTopa.
6.10 [IpocTeitiimme 3agaud B KOOpAMHATaX. YTroa Mexay Bekropamu. CkanspHoe

MNPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCKAY MPAMBIMA W IJIOCKOCTSMH.
KOOpZ[HHaTHO-BCKTOpHLIfI MCTO IIPpH PEIICHUU T'COMCTPUICCKUX 3a1aq

HNPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OFPA30OBATEJILHON
HHPOI'PAMMBI CPEJJHEI'O OBHIETI'O OBPA3OBAHUA



Koxn
nposepsie
MOro
TpeOOBaH
us

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus

BnageHne MeromaMM [I0Ka3aTeNbCTB, AITOPUTMaMHU pPELIEHUS 3ajad; yMEHHE
(dbopMynHUpoBaTh W ONEPUPOBATH NMOHATUAMU: OIpEJeNeHHE, aKCHOMa, TeopeMma,
CIIEICTBUE, CBOMCTBO, MpPU3HAK, J0KA3aTeIbCTBO, PABHOCHIBHBIE (OPMYIUPOBKH;
OPUMEHATh HX; YyMeHHe (OpMyIMpoBaTb OOpPaTHOE U  MPOTHBOIOJIOKHOE
YTBEPXKACHUE, IPHUBOJUTh IPUMEPHl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOM
MaTeMaTH4eCKOH WHAYKLIUHU; IPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHMS IIpU
pelIeHnH 3ajJla4, OLICHMBATh JIOTMYECKYIO IPaBWJIBHOCTb PACCYXJIECHUN; yMEHHE
ONEpUPOBAaTh  TMOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, OIEpaluu  Haj
MHO>KECTBAMHU; YMEHHUE MHCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Uit
OTMCAHUs PEAIbHBIX IPOLIECCOB U SIBIIEHUM U IIPHU PELICHUH 33734, B TOM YHCIIE U3
JIPYruX y4eOHBIX NPEAMETOB; YMEHHE ONEepUpoBaTh MOHATHSIMU: Tpad, CBI3HBII
rpad, AepeBo, LUK, rpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh U OMHCHIBATH rpadbl

Pa3IMIHBIMHA CHOC06aMI/I; HUCIOJIB30BaTh rpa(bm npu pCUICHUM 3a1a4

YMeHue onepupoBarh HNOHATHUAMU: HaTypalbHOE YUCIIO, LIEJI0€ YUCIO, CTENEHD C
LIEbIM [I0Ka3aTesieM, KOPEHb HaTypajbHOM CTENEHH, CTEIEHb C PalMOHAIBHBIM
roKa3aTelsieM, CTENeHb ¢ JIeHCTBUTENbHBIM MOKa3aTesieM, Jorapudm Jucia, CHHYC,
KOCHUHYC W TaHT€HC IIPOU3BOJILHOIO YMCIIA, OCTATOK II0 MOJIYJIO, PAallMOHAIBHOE
YHCII0, UPPALMOHAIIBHOE YHCII0, MHOXKECTBA HATypaJIbHbIX, LIENbIX, PAllHOHAIbHBIX,
JNEUCTBUTENBHBIX  YHUCEN; YMEHHE HCIOJIb30BaTh  IIPU3HAKU  JIEIIMMOCTH,
HaMEHbIINH OOIIUi 1eUTeNb U HauMeHblee ooliee KpaTHoe, aroput™ EBkinjaa
NP pEIIEHWU 33a7ad; 3HAKOMCTBO C DPA3IUYHBIMU TO3UIIMOHHBIMUH CHCTEMAMHU
CUMCJICHMS; yYMEHHE BBINOJHATh BBIYMCIECHUE 3HAYEHUH U IIpeoOpa3oBaHuUs
BBIpQKEHUH CO CTemeHAMH U Jorapudmamu, mpeodpa3oBaHusi JpoOHO-
palnoHaIbHBIX BBIPAKEHUM; YMEHHE OIIEpUpPOBATH HOHSTUSIMU:
MOCIIEI0BATENbHOCTD, apu(pMeTHIecKast Mporpeccusi, FTeoMeTprHIecKas mporpeccus,
OeckoOHeuyHO YyOBbIBalollas TeOMETpHYEcKash IPOrpeccHs; yMEHHe 3ajaBaTh
[IOCIIEIOBATEILHOCTH, B TOM YHCIIE C MOMOIIBIO PEeKYpPPEHTHHIX (popMys; yMeHue
OIEpUpPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE KOMIUIEKCHBIE
quciaa, MOJIYIb U apryMEeHT KOMIUIEKCHOTO 4Yucia, popma 3alucH KOMIUIEKCHBIX
yucen (reoMeTpuyecKkas, TPUTOHOMETpHUYECKass U anredpandeckas); yMEThb

MMPOU3BOJUTH apI/I(I)MCTI/I‘-IeCKI/IC JEeNUCTBHUS C KOMILUIEKCHBIMHU qrciiaMu; IIpUBOJUTH




MIPUMEPHI UCITOJIB30BAHUSA KOMINJICKCHBIX YHUCCJI; OIICPUPOBATH IIOHATUAMUN: MaTpUIlla

2x2 u 3X3, onpeneauTeNb MaTPULIbl, T€OMETPUUYECKUI CMBICI OTIPEIETUTEINS

YMeHHe ~— omepupoBaTh  TOHSATHSMH:  palMOHAbHBIC,  UpPpAIlMOHATbHBIE,
MoKa3aTelbHbIE, CTCIICHHBIE, JTOrapU(PMHUUECKHE, TPUTOHOMETPHUUCCKUE YPaBHCHHUS
U HEpPaBEHCTBA, UX CHUCTEMBI; YMEHHUE OIEPUPOBATh TMOHATHUSIMHU: TOXKICCTBO,
TOXIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHECHHUH U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHCHUMH, HEPABEHCTB M CHUCTEM; YMEHHUE peEIllaTh
ypaBHECHHUSI, HEPABEHCTBA U CHCTEMBI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; pelIaTh
ypaBHECHHUsS, HEPABCHCTBA W CHCTEMbI C IapamMeTpoOM; MPHUMEHATh YpaBHEHUS,
HEPaBEHCTBA, WX CHCTEMbI IS PEIICHHS MaTeMaTHYeCKUX 3ajad W 3ajJad |3

pa3IUYHbIX 00JacTeil HAyKH U peanbHOM KUZHU

YMeHue onepupoBaTh NOHATUAMU: (PYHKIMSA, YETHOCTh (PYHKLINH, TTIEPHOIUYHOCTH
(GyHKUMH, OTpaHWYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKLHH, SKCTPEMyM
¢byHkuuu, HauOoJiblllee W HauUMEHbllee 3HaueHUS (YHKIUU Ha IMPOMEKYTKE,
HerpepbIBHas (QYHKIMSA, acUMOTOTHl rpaduka QyHKIMM, mepBas U BTOpas
MPOU3BO/IHAS (DYHKIMH, TEOMETPUUYECKHH U (PU3MYecKuil CMBICT TPOU3BOIHOM,
nepBooOpa3Has, onpeeaEHHbI HHTErpall; yMEHUE HaXOIUTh aCUMIITOTHI Tpaduka
(GYHKUMHU; YMEHHE BBIYHCIATH MPOU3BOJHBIE CYyMMBI, IPOM3BEACHUS, YACTHOTO U
KOMIO3UIIMU (DYHKIIMN, HAaXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky QyHKIMH,
YMEHHUE HAaXOJHUTh MPOU3BOJHBIE MIEMEHTAPHBIX (DYHKIMN; YMEHUE HCII0JIb30BaTh
IIPOU3BO/IHYIO JJISl UCCIEIOBaHUS (DYHKIIMMA, HAXOUTh HAMOOJbIINE Y HAUMEHbIIINE
3Ha4YeHUs1 (PYHKIHI; CTPOUTH Ipa)Ki MHOTOUJICHOB C MCIOJIb30BAaHUEM arapara
MaTeMaTHYECKOI0  aHaliMu3a; [PUMEHATHh IPOU3BOJHYIO IS  HAXOXJICHUs
HAWIY4YIIEro peleHus B IPUKIAJHBIX, B TOM YHUCIIE COLUAIBHO-IKOHOMUYECKUX U
(bu3NUeCKUX 331a4ax; HAXOAUTh MJIOMIATIU U 00BEMBI (PUTYP C TIOMOIIBIO HHTETpaa;
[IPUBOJUTh  MPUMEPHl  MATEMaTHMYECKOTO  MOJEIUPOBAHHUA C  IOMOINBIO

middepeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSMU: Tpaduk GyHKOuH, oOpaTHas (QYHKIUA,
KOMIo3uitus  (pyHKOUHM, nuHEWHas  (QYHKIUs, KBaJpaTU4HAsS  (PYHKIIUSA,
panoHanbHas (QYHKIHS, CTETeHHas (PYHKIUS, TPUTOHOMETpUYECKUE (YHKIIUH,
oOpaTHBIE TpUTOHOMETpUYeCKUe (YHKIHUU, MOKa3zaTelbHas WU Jorapudmuyeckas
GyHKIMKM; yMEHHE CTPOUTh TrpaduKd U3Y4EHHBIX (YHKIHH, BBITOJHATE
npeoOpazoBanusi TpadukoB (QYHKIUN, HUCHOIB30BaTh TrpaduKd Ui H3y4eHUs
MIPOLIECCOB ¥ 3aBUCUMOCTEH, TIPH PEIICHUHN 33]ad U3 JPYTUX YIeOHBIX TIPEIMETOB U

3agad Hu3 peanLHoﬁ JKU3HH,; BbIpaxXaTb (bOpMy.]'IaMI/I 3aBUCUMOCTH MCKAY




BEJIMYMHAMM; HCIOJb30BaTh CBOWCTBA W rpaduku QyHKOUH Ui pelieHus
ypaBHEHMH, HEPABEHCTB U 3ajJau C MapaMeTpaMu; M300pakaTh Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOXKECTBA peH.IeHI/Iﬁ ypaBHCHHﬁ, HEPaBCHCTB U UX CUCTEM

VYmMmenue pemaTh TCKCTOBLIC 3a1a4U PASHBIX TUIIOB (B TOM YHCJIC Ha MPOUCHTHI, 10U
1 4aCTHu, Ha JIBHXXCHHC, pa60Ty, CTOMMOCTB TOBApPOB U YCJIYI', HAJIOTH, 3aJa4d U3
obnactu yipaBJICHUA JIMYHBIMU U CeMEMHBIMU (1)I/IHaHC3,MI/I); COCTaBJIATH
BbBIpAXKCHHA, YPABHCHUA, HCEPABCHCTBA MW HUX CHUCTEMbI II0 YCJIOBUIO 3a1advu,
HCCIICA0BATh MOJYYCHHOC PCHICHUC U OLICHHUBATh HpaBHOHOI[O6HOCTB PE3YIILTATOB;,
YMCHHUE MOJCIIMPOBATH PCAJIBHBIC CUTYAllMUM Ha A3BIKEC MAaTEMAaTUKH; COCTABJIATH
BbIpAKCHHUA, YPABHCHUSA, HCEPABCHCTBA W HWX CHCTCMLBI II0 YCJIOBUIO 3aJadvu,
HCcCIeaJoBaTb IMOCTPOCHHBIE MOJCIIN C HCIIOJIb30BAHUCM allllapaTta ajr e6p1>1,

HUHTCPpOPECTUPOBATDH HOJ'Iy‘-I@HHLIﬁ pe3yabTaT

VYmMmenue ONICpUPOBATL  NOHATHUAMHU: CPCIHCC apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,
HaWOOJIbIlIeE M HaMMCHBIIEE 3HA4YCHHUA, padMax, JUCHCPCHA, CTAaHIApTHOC
OTKJIIOHECHUEC  YHCIIOBOI'O Ha60pa; YMCEHHUEC  H3BJICKATb, HHTCPIPECTUPOBATH
I/IH(l)OpMaI_[I/IIO, MNpCACTABJICHHYIO B TaGJ’II/ILIaX, Ha JuarpaMmmax, T pa(l)I/IKaX,
OTpPaAKarOLIYIO CBOMCTBa pPCAJIbHBIX TPOHECCCOB U HBHCHHﬁ; MNpEeaACTaBJIATh
I/IH(l)OpMaI_[I/IIO C IIOMOUIIBIO Ta6JII/II_I u JguarpaMM; HCCIICHOBATh CTATHUCTHYCCKUC
JaHHbIC, B TOM YHUCIIC C IPUMCHCHUCM Fpa(bI/IHCCKI/IX MCTOIOB M DJICKTPOHHBIX
CpCACTB,; rpa(bnquKH uccjacaoBatb COBMCECTHBIC Ha6J'IIO,Z[CHI/I}I C IIOMOIIBIO

AuarpaMm pacCCuBaHUA U JINHEIHOM perpeccun

YMeHue onepupoBaTh MOHATHSAMU: CIy4alHBIM ONBIT M CIy4ailHOE COOBITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHS; YMEHHE BBIUHUCIATH BEPOSITHOCTH C
HCTOJb30BAHUEM TIpaUUYecKuX METOJOB; HPUMEHATh (HOPMYNbI CIIOXKEHUS H
YMHOXKEHHUSI BEPOSATHOCTEH, (popMyny moyHOH BeposTHOCTH, hopmyny beprymu,
KOMOMHATOPHbIE (GaKThl U (GOPMYJIBI; OLIEHHBATH BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHHE OIEpUpPOBaTh IMOHATHUAMHU: cllydailHass BEIMYMHA, pAacIpeiecHHe
BEPOSITHOCTEN, MAaTEMATUYECKOE OKUJAaHKE, TUCIIEPCHUS U CTAaHAAPTHOE OTKIIOHEHHE
CIly4yalHOM BeIMYMHBI, (QYHKLIUU pacrpelesieHus] U IJIOTHOCTH PaBHOMEPHOTO,
[I0KA3aTeJIbHOIO X HOPMAJIBHOI'O PAaCHpEeICHHN; YMEHHE HCII0JIb30BaTh CBONCTBA
W3Y4EHHBIX PacIpeeIeHUN I pEelIeHNs 3a/1a4; 3HAKOMCTBO C IMOHATUSAMU: 3aKOH
OOJBIIMX YHCENT, METOABl BBIOOPOYHBIX MCCIENOBAHNUN; YMEHHE IPUBOJIUTH
IIPUMEpPHl MPOSIBICHUS 3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSX; YMEHHUE OINEpPUPOBATh NOHATHUSMU: COUETAHUE, NMEPECTAHOBKA, UUCIIO

CO‘-ICT&HPIFI, YUCJIO IIEPECTAHOBOK; OuHOM HLIOTOHa; YMEHUE TIPUMCHATH




KOM6I/IH8.T0pHLIe (I)aKTBI n  PACCYXKIACHUA JUIA PCHICHUA 3a4ad; OLCHUBATH
BCPOATHOCTU PCAJIBHBIX C06BITI/II71; COCTaBJIATb BCPOATHOCTHYHO MOICIb U

HUHTCPpOPCTUPOBATDH HOJ'Iy‘-I@HHLIﬁ pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMU: TOUYKA, IpsMas, IIOCKOCTb, MPOCTPAHCTBO,
OTpPE30K, Jy4, BEJIMYUHA YIUIA, IUIOCKUH Yroj, ABYTPAaHHBIA yroj, TpEXTPaHHBINA
yroj, CKpelUBaroluecsd IpsAMble, NapaJIeIbHOCTh U IMEPIEHIUKYISIPHOCTD
IIPSAAMBIX U INIOCKOCTEH, YrOJI MEK Ty IIPSIMBIMU, YTOJI MKy IIPSIMOM U INIOCKOCTBIO,
YTOJI MEXKTY IUIOCKOCTSAMH, PACCTOSIHUE OT TOYKH JI0 IVIOCKOCTH, PACCTOSTHUE MEXKTY
IIPSAAMBIMU, PACCTOSTHUE MEXKY IUNIOCKOCTIMH; YMEHUE UCIIOIB30BATh IIPU PEILIECHUN
3aJa4 M3yueHHbIE (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl
00BEKTOB OKPYXKAIOUIETO MHpPA; CTPOUTH MATEMATHUYECKUE MOJEIN C IMOMOIIBIO
FeOMETPUYECKUX MOHITUM U BEJIIMYMH, pellaTh CBA3AHHBIE ¢ HUMM IIPAKTUYECKUE

3agadyu

10

YMeHue omnepupoBaTh MOHATHSAMHU: IUIOMAAs  (UTypel, 00bEM  (urypsi,
MHOTOTPaHHUK, IPAaBWIbHBIM MHOTOI'PDAaHHUK, CEYEHHE MHOIOIPaHHUKA, KyoO,
napaieNnenure, pu3Ma, mupamMmuia, Gurypa u moBepxXHOCTh BpaIlEHUs, HWINHAD,
KOHYC, 11ap, cdepa, miaonaas chepsl, IIOMAs TOBEPXHOCTH MUPAMH/IbI, TPU3MBI,
KOHyca, HUINHApa, 00bEM Kyba, IPSMOYTOJIbHOTO HapajuleIenuea, TUPaMHUIbL,
IIPU3MBI, LUJIUHIpA, KOHyca, 1Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUA KOHYyca H
LWINHIApA, IapajlIeJIbHBIE OCHM WJIM OCHOBAaHHIO, CEYEHHE MIapa, IUIOCKOCTD,
Kacarorasicsi cepbl, IMIMHIPA, KOHYCa; YMEHUE CTPOUTh CEYeHHE MHOTOT PAHHHUKA,
n300pakaTh MHOTOT'PAaHHHUKH, (PUTYPHI U MOBEPXHOCTH BPALICHUS, UX CEYCHHUS, B
TOM 4YHCJIE C TIOMOIIBIO IEKTPOHHBIX CPEICTB; YMEHHME IPHUMEHATH CBOMCTBA
reOMETPUYECKUX  (UTyp, CaMOCTOATENLHO  (OPMYIHpOBaTH  OIMpeEeIICHHUs
u3ydyaeMmblX (UTyp, BBIIBUTATh THUIIOTE3bI O CBOMCTBaX ©  MpPU3HAKax
reoMeTpuieckux (uryp, o000CHOBBIBaTh MM OMPOBEPraTh MX; YMEHHE MPOBOJIUTH
KiIaccupuKanuio (QUryp Mo pasidyHbIM NpPU3HAKaM, BBIIOJIHATH HEOOXOIMMBIE

JAOIIOJIHUTCIIbHBIC TTIOCTPOCHUA

11

YMeHue onepupoBaTh MOHATUSAMU: JBUKEHUE B TNPOCTPAHCTBE, MapauI€IbHBIN
IIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHue
1101001, 10100HbIe (GUTYPBI; YMEHHE PAacIO3HABATh PaBHbIE U MOJ0OHbIE (PUTYDHI,
B TOM YHCJIE B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIIOIb30BaTh FEOMETPUUECKUE
OTHOIIEHMsI MPU PELICHUU 33a/a4; HAXOJUTh T'€OMETPUYECKUE BEIUYHHBI (JUIMHA,
yroJ, IIoIaas, 00bEM) NP PELICHUH 33434 U3 APYTUX y4eOHBIX MPEIMETOB U U3

peaHBHOﬁ JKU3HU; YMCHUC BBIYUCIIATH M'COMCTPHUUCCKHUE BCIMYMNHLBL (Z[JII/IHa, yroui,




IUI0IIA/b, 00BEM, IUIOIMIAAb MMOBEPXHOCTH), HUCIOJB3Ysd H3yUeHHbIE (OPMYNIBI U
METO/bl, B TOM WYHCJE: IUIOLIAJb MOBEPXHOCTH NHMPaMUIbl, MPHU3MBI, KOHYCa,
HWIMHAPA, Tomaas chepbl; 00bEM Kyba, NMPSMOYroOJbHOTO MNapajuleienurnesa,
MUPaMHJIBI, TPU3MBI, IHJIMHApPA, KOHyca, IIapa; YMEHHE HAXOJUTh OTHOIICHHE

00bEMOB TIOJJOOHBIX (pUTYp

12

VYmMmenue OINICpUPOBATh MOHATUAMU: IPAMOYI'OJIbHASA CHUCTEMa KOOPAMWHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOpPAWUHATBI BCKTOpa, CyMMa BCEKTOPOB, IIPOU3BCIACHUC
BCKTOpa Ha YHCJIO, PAa3JIO’KCHHUE BCKTOpa II0 6&3H0y, CKaJIApHOC NPOU3BECACHUC,
BCKTOPHOC IIPOU3BCIACHUC, YIOJl MCKAY BCKTOpaMH; YMCHUC HUCIOJIb30BaTh
BeKTopHBIﬁ n KOOpI[PIHElTHBIfI MCTOI IJId pCIICHUA TCOMETPUUCCKUX 3a/1a4 U 3a/1a4

JIPYruX y4eOHBIX MPEIMETOB

13

YMmeHue BbIOMpATh NOAXOJAIIMM METOA M peUleHHs 3aJaud; [OHUMaHHE
3HAYUMOCTH MaTEMAaTHKU B MU3y4EHMH MPHUPOIHBIX U OOIIECTBEHHBIX MPOLECCOB U
SBJICHUI; YMEHUE PACIIO3HABaTh IPOSBJICHHE 3aKOHOB MAaTEMAaTHKH B UCKYCCTBE,
YMEHHE NPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX OTKPBITUN POCCUHCKON U MHUPOBOM

MaTeMaTHYeCKOM HAaYyKHn

HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BIYHCICHUS
1.1 HartypanbHble u nensle yncia. [Ipu3Haku AeIMMOCTH HENbIX Yncel
12 Pammonanbupie  uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, IPOLEHTHI,
' OecKOHEUHbIEe IePUOTUUECKUE IPOOH
13 Apudmernueckuii KopeHb HaTypalbHOUW cremeHu. JledcTBua ¢ apudMeTHUeCKUMHU
' KOPHSIMU HATypaJIbHOM CTETIEHU
L4 CreneHsp ¢ 1enbIM nokazaresneM. CTeneHb ¢ pallMoHaIbHBIM Noka3areneM. CBOHCTBa
' CTENeH!
L5 CuHyc, KOCHMHYC M TaHTEHC YHCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecsTuyHble U HATypaJIbHbIE JOTaprpMbl
JeiicTBuTenbHBIE Ynciia. ApupMeTHIECKHe ONepall ¢ 1eHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpubnuxEHHbBIC BEIYUCIIECHUS, TIPABUIIa OKPYTJIEHUS, TPUKHJIKA U OLIEHKA pe3yabTara
BBIUUCIICHUNI
1.8 [IpeoOpa3oBaHue BeIpaXKkeHUN




1.9

KowMmiuiekcurle yncia

2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Iensle 1 ApoOHO-paIIOHANTBHBIE YPABHEHMS
2.2 HppanuoHaibHble ypaBHEHHS
2.3 Tpuronomerpruueckue ypaBHEHHs
24 [Toka3zarenbHbIC U JOrapU(PMUIECKUE YPABHEHHUS
2.5 Iensle n 1poOHO-paOHANbHBIE HEPABEHCTBA
2.6 HpparmonaiibHble HEpaBEeHCTBA
2.7 [loxa3zaTenbHbIE U JOTapUPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruueckue HepaBeHCTBA
2.9 CucTtemMBpl ¥ COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMS, HEPABEHCTBA U CUCTEMBI € TapaMeTpaMHu
2.11 Martpuna cucTeMsl JUHEWHBIX ypaBHEHUH. ONpeenuTens MaTpULb
3 OyHKIMH U TpapUKH
31 Oynkius, crnocodbl 3amanus ¢yHkuud. ['padux ¢yHkinun. B3aummuo oOpartHble
' ¢bynkuuu. YétHele U HeU€THBIE pyHKUMU. Ilepuoauueckue GpyHKIMM
OO6nacte ompeneneHus W MHOXKECTBO 3HaueHMH ¢yHkuun. Hymun  dyHxumm.
39 [IpoMexxyTkH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymMbl ¥ MUHHUMYMbI (QyHKIHH. Haubomnbiiee M HauMeHblllee 3HaueHHE
(GYHKIMHU Ha TPOMEXKYTKE
313 Crenennast GyHKIUS C HATYpaJbHBIM M LENbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KOpHs n-0il CTeNeHn
3.4 Tpuronomerpudeckue GyHKIUHN, UX CBOMCTBA U rpaduKu
3.5 IToxa3zaTtenbHas u norapudmudeckas QyHKIHUU, KX CBOHCTBA U TpapUKH
36 Touku paspbiBa. Acumnrorsl rpadukoB  QyHkimit. CoiicTBa  (yHKUIUH,
' HEIPEPBIBHBIX HAa OTPE3KE
3.7 [locnenoBarenpHOCTH, CLIOCOOBI 3aJaHUS [TOCIIEOBATEILHOCTEN
3.8 Apudmernueckas 1 reomerpudeckas nporpeccuu. Popmyna CI0KHBIX TPOIIEHTOB
4 Havana maTemaTnueckoro aHaansa
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoaHbIe deMeHTapHBIX QYHKIUH
[IpuMeHeHre NPOU3BOJHOM K HCCIEIOBAHUIO (QYHKIMH Ha MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxosxJeHre HauOOJbIIEero M HaUMEHBLIEro 3HaueHHs (QyHKIUU Ha

OTPE3KE




4.3 IlepBooOpasnas. MuTterpan
5 MHoOKecTBa U JJOTHKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOXecTBaMH. JuarpamMmsl Ditniepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OrmucatenbHas CTATHCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 Teomerpust
7.1 @urypsl Ha MIJIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesna u MOBEPXHOCTH BpalllCHUS
7.5 KoopauHaTsl 1 BEKTOPEI

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O

MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
1) Marematuka. ['eomerpus, 10 knacc/ Mepsnsak A.I'., Homuposckuii J{.A., [Tonsxos
B.M.; non penakiueit [logonsckoro B.E., O01iecTBO ¢ OrpaHU4eHHOM
otBeTcTBEHHOCTHIO U3natensckuil nuentp «BEHTAHA-I'PA®»; AkunonepHoe
ob0mecTBo «M3marensctBO «IIpocBenienue»

2) Matemaruka. ['eomerpus, 11 kmacc/ Mepansak A.I'., Homuposckuii [I.A., [Tonsikos
B.M.; non penakiueit [logonsckoro B.E., O01iecTBO ¢ OrpaHU4eHHOM
oTBeTCTBEHHOCTBIO M3naTensckuii nentp «BEHTAHA-I'PA®»; AxunonepHoe
oOmecTtBo «M3marensctBO «IIpocBenienune»

METOJIUYECKHUE MATEPHUAJIbI JISI YUUTEJIA

I'eomerpus. 10 u 11 xnacc. Metoandeckoe nocodue. YriayOneHHbINH YPOBEHb -
byuko E.B., Mep3msak A.I'. u ap. AkinuonepHoe o0uiectBo «M31arenscTBo
«IIpocsewmenue»

2) Maremaruka: ['eometpust, 10 ull xiacc/ [Torockyes E.B., 3BaBuu JI.I.,
OO611ecTBO € OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AkuinonepHoe
obmectBo «M3natenbcTBO «IIpocBenieHue»



3) Maremaruka: ajaredpa v Hadaja MaTeMaTHYECKOTO aHAIU3a, TCOMETPHSL.
['eometpus, 10-11 xkmaccwl/ Aranacsun JI.C., byty3zos B.®., Kagomues C.b. u apyrue,
AxknmnonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET
https://resh.edu.ru/subject/17/
https://urok. 1 ¢c.ru/library/mathematics/Elekron_resursy FGOS 2022 5-
11_kl/Geometry 10/
https://100urokov.ru/predmety/geometriya
https://ege.sdamgia.ru/
https://fipi.ru/
http://school-collection.edu.ru/
https://www.uchportal.ru/load/24-2

Y4yeOHbIN Kypc «BepoATHOCTL M CTATHCTHKA»

HOACHUTEJBHASA 3AITUCKA

VYueOHbIi Kypc «BeposiTHOCTh U CTaTUCTHKa» YIIyOJIEHHOTO YPOBHSI SIBISETCS
NPOAOKEHNEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca yriayOiIE€HHOTO ypOBHS
Ha YpOBHE CpeAHEero oOmero ooOpa3oBaHud. YUeOHbIH Kypc MpeaHA3HA4YeH IS
dbopMupoBaHusl y OOYyYalOMIMXCS CTATHCTUYECKOW KYJIbTYpPHl M MOHHMAaHHUS POJHU
TEOPHH BEPOATHOCTEH KaK MaTEMAaTUYECKOTO HHCTPYMEHTA [T U3yUEHUS CITydaitHbIX
COOBITHH, BETMYUH U TTporieccoB. [Ipu n3ydeHnn kypca 000raiaroTcs mpeacTaBIeHus
OOyJarommMxcs O METOAaX HCCIAEAOBaHUS U3MEHYMBOIO MHpA, pa3BHBAETCA
NOHWMaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTHYeCKHX METOJOB MO3HAHHS Kak
HEOTHEMJIEMOI YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHU.

CoxmepxaHne y4eOHOrO Kypca HampaBlIeHO Ha 3aKpelyieHHe 3HaHHM,
MOJIYYEHHBIX IIPU U3YYEHHH Kypca Ha YPOBHE OCHOBHOI'O O0IIero oOpa3oBaHusl, U Ha
pa3BHUTHE TPECTABICHUI O CIIYYaifHBIX BETMIMHAX U B3aUMOCBS3IX MEXIY HUMH HA
BOXXHBIX TPUMEPax, CIOKETHI KOTOPHIX IMOYEPITHYTHI U3 OKpYyXkaromero mupa. B
pe3yiabpTaTe y 00ydaronuxcsl JOJKHO cPOpMHUPOBATHCS MPEACTABICHHE O Hamboliee
YIOTPEOUTENbHBIX W OOIMX MAaTeMaTHYECKHX MOJENSIX, HCIOIb3YyeMbIX s
ONMCAaHUSI AHTPOIIOMETPUUYECKUX U JAeMOrpaduyecKuX BETUYMH, TOTPEUIHOCTEH B
pa3uyHBIe POJa W3MEPEHUSX, JIUTENBHOCTH O€30TKa3HON pabOThl TEXHUYECKHX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUM U MPOILIECCOB B 00IIECTBE. YUEeOHBIN
Kypc sBisercs 0a30i 17 OCBOCHHS BEPOSTHOCTHO-CTATHCTUYECKUX METOOB,
HEOOXOAMMBIX CHEIHATNCTAM HE TOJIbKO MH)KEHEPHBIX CHEIHaTbHOCTEH, HO TaKkKe



COLIMAJIBHBIX U MCUXOJIOTMYECKUX, IOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B
3HAYUTEIBHOW MEpE UCIOJIb3YIOT almapaT aHain3a O0dbIINX AaHHBIX. LleHTpanbHy0
4acTh Y4YeOHOTO Kypca 3aHUMaeT OOCYXXJIeHHE 3aKoHa OOJIbIIUX YHCeNl —
(yHIaMEHTAIbHOTO 3aKOHA MPUPOJIbI, HIMEIOIIEr0 MaTEMaTHYECKY IO (POPMATTU3ALIHIO.

B cooTBeTcTBUM C YyKa3aHHbIMH LEISIMH B CTPYKType Y4YeOHOro Kypca
«BeposATHOCTP M CTATUCTUKA» HA YIIyOJEHHOM YpPOBHE BBIJACJIEHBI OCHOBHbBIE
conepxkarenbHble JuHUU: «CiydailHple cOOBITUS M BeposiTHOCTH» M «CiydaliHble
BEJIMYHMHBI U 3aKOH OOJIBILINX YUCEI».

[IoMUMO OCHOBHBIX JHMHHI B Y4€OHBIH KypC BKJIIOYEHBI 3JIEMEHThl TEOpUU
rpa)0B ¥ TEOPUH MHOKECTB, HEOOXOIUMBIE JJIs IIOTHOLIEHHOTO OCBOEHUSI MaTepuaa
JAHHOTO Y4eOHOI0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YU€OHBIX KypCOB.

Copnepxxanue nuHun «CiaydaliHble COOBITUS U BEPOATHOCTH» CIIY>)KMT OCHOBOM
st (OPMHUPOBAaHUS MPEACTABICHUNA O pacHpeiesieHU BEpPOSITHOCTEH MEXIy
3HAYECHUSAMH CIy4YalHBIX BEIWYMH. BaXkHyI0 4acTh B OTOM COIAEPKATENBHON JIMHUHU
3aHMMAeT M3yY€HHE TIEeOMETPHUYECKOro U OMHOMMAJIBHOTO paclpeleseHudl u
3HAKOMCTBO C HMX HENPEpPbIBHBIMU aHAJIOraMU — IMOKAa3aTeIbHbBIM M HOPMaJbHBIM
pacrpenencHus IMHI.

Tembl, CBsA3aHHBIE C HEOPEPHIBHBIMU  CIy4YallHBIMU  BEJIMYMHAMU U
pacnpeneneHus MU, AKUEHTUPYIOT BHUMaHHE 00Oy4YarouXcs Ha OIMCAHUHU U U3yYE€HUH
CIIy4allHBIX SIBJICHHH C TIOMOINBIO HenmpepblBHBIX (DyHKIMNA. OCHOBHOE BHHMAaHHE
yaeseTcs MoKa3aTeIbHOMY U HOPMaJIbHOMY pacipeIeIeHUsIM.

B yueOHOM Kypce mnpeaycMaTpUBAaeTCs O3HAKOMUTEIBHOE HW3YYEHHE CBA3U
MEXAY CIy4yallHbIMH BEJIMYMHAMU U ONUCAaHUE OJTOM CBSA3M C IOMOUIBIO
KOO(pGUIIMEHTa KOpPPENAUd U €ro BHIOOPOYHOTO aHaNora. OTH DIEMEHTHI
CoJlep KaHMsI pa3BUBAIOT TeMy «JlnarpamMmbl paccenBaHHS», U3YUEHHYIO Ha YPOBHE
OCHOBHOT'O 00IIEro 0Opa3oBaHMsl, © BO MHOTOM ONMPAKOTCA Ha CBEIECHHUS U3 KypCOB
anreOpbl ¥ TEOMETPHH.

Emé oauH saneMeHT coaepkanusi, KOTOPBIA Npeaiaraercsa Ha 03HAKOMHUTEIbHOM
YPOBHE — MOCJIEIOBATENBHOCTD CIyYallHbIX HE3aBUCUMBIX COOBITUI, HACTYIAIOIINX B
eAHUIy BpeMeHU. O3HAaKOMJIEHHE C PACHPEEICHHEM BEPOSTHOCTEM KOJIMYeCTBa
TaKUX COOBITHMII HOCUT pAa3BUBAIOIIMI XapakTep M SABIAETCS AKTyaJbHbIM s
Oyaylux aOUTYpHUEHTOB, MOCTYNAIOUIUX HAa YYEOHBIE CIIELUATbHOCTH, CBSI3aHHbBIE C
OOLIECTBEHHBIMH HayKaMH, [ICUXOJIOTUEN U YIIPaBICHUEM.

Ha uzyuyenue yueOHOro xkypca «BeposTHOCTb M CTaTUCTHKa» Ha YriyOJE€HHOM
ypoBHe oTBoauTcsA 68 yacos: B 10 kiacce — 34 vaca (1 gac B Henemnto), B 11 kmacce —
34 qaca (1 yac B Hezen).

COJEPXKXAHUE OBYUYEHUSA
10 KVIACC



I'pad, cBs3ubIil rpad, mytn B rpade: mukiasl U nenu. CreneHb (BaJ€HTHOCTH)
BepuuHbl. ['padsl Ha miockoctu. [lepeBbs.

CrnydaiiHble 3KCIIEPUMEHTHI (ONBITHI) U CIy4yalHble COOBITHS. DJeMEHTapHbIE
coObITUa (UcXx0Abl). BepodaTHOCTH citydyallHOro coObITHSI. BIM30CTH 4acTOTHI U
BEPOSATHOCTU cOOBbITHI. CilydaliHble OINBITHI C PABHOBO3MOXHBIMH 3J€MEHTAPHBIMU
COOBITUSMU.

Onepamuu HajJ COOBITUSMH: TEpecedeHue, 00beAMHEHHE, MPOTUBOMOIOKHbBIE
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEN.

VYcioBHasi BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEN. J[lepeBo cirydaillHOTO
skcnepumenTa. @opmyna nonHol BeposTHocTH. Dopmyna baiieca. HezaBucumeble
COOBITHUS.

buHapHBIl ciy4yaliHbIl ONBIT (MCIBITAHUE), ycleX W Heynada. HesaBucumbie
ucneiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 10 mepBoro ycnexa. IlepectaHoBkU U
(daxropuan. Yucno coueranuit. TpeyronbHuk [lackans. ®opmyna ounoma HeroToHa.

Cepust He3aBUCUMBIX HcnibITaHUN bepHynnu. CimydyaliHblil BBIOOpD M3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaiinas  BenuumHa.  Pacnpenenenne — BepostHocTel.  J(marpamma
pacnpenenenusd. Onepaunu Haj CIy4YallHBIMHA BEJIMYMHAMHU. bUHapHas ciiydaiHas
BennuuHa. [IpuMepsl pacnpeneneHuii, B TOM 4YHUCIE TIE€OMETPUYECKOE W
OMHOMHAIIBHOE.

CoBMecTHOE pacnpeesneHne JByX Ciay4yallHbIX BenuuyuH. HesaBucumble
CIy4dailHple  BeJIWYMHBL.MareMaTH4ecKkoe  OXUIAAHUE  CIIyYalHOW  BEJIMYUHBI
(pactipenenenus).  Ilpumepsl  NpUMEHEHHS ~ MaT€MaTUYECKOTO  OXUAAHUS
(cTpaxoBanue, Jotepes). MaTemaTHueckoe OXHUAAHWE OWHApHOM CclydallHOU
BEIMYMHBL. ~ MaTemMaTH4ecKoe  OXKHJAaHHE€  CyMMbl  CIy4YallHbIX  BEJIMYUH.
MaTtemaTuieckoe OXugaHUue reOMETPUYECKOro 1 OMHOMUAIBLHOTO paclpeaesIeHUN.

Hucnepcuss W CTaHAApTHOE  OTKJIOHEHUE  CIIy4alHOM  BEJIMYMHBI
(pacnpenenenust). Jlucniepcuss OMHapHON cilydallHOM BeIMYMHBIL. MatemaTudeckoe
OKHUJAaHUE MPOU3BEACHUS U JUCHEPCHUS CYyMMBbI HE3aBUCHUMBIX CIyYailHbIX BEJTUYHH.
Jlucnepcus U cTaHAAPTHOE OTKJIOHEHHE OMHOMUANIBHOIO pacnpeneneHus. Jucnepeus
U CTaHAAPTHOE OTKJIOHEHUE T€OMETPUYECKOTO PACIPEAETICHHUS.

11 KIIACC

HepaBenctBo YeObiméBa. Teopema YeOwiméBa. Teopema bepnymnu. 3akoH
O0onbpIIKX yncesn. BeioopouHblil MeTO Mccae10BaHni. BhIOOpOUYHbIE XapaKTEPUCTUKHU.
OneHnBaHME BEPOSTHOCTH COOBITUS MO BBIOOPOYHBIM JAaHHBIM. [IpoBepka
MPOCTEUIINX TUIIOTE3 C TOMOIIBIO U3YUYEHHBIX pacipeieICHU.

HenpepeiBHble caywalinble BenuunHbL. [IpuMepbl. @DyHKUIHA IUIOTHOCTH
BEPOSITHOCTHU pacnpenesneHus. PaBHoMepHoe pacnpeeneHue U ero CBOMCTBA. 3a1auH,



NpPUBOJAILIME K T[OKA3aTEJIbHOMY paclpeiesieHu0. 3ajayd, MpUBOASIINE K
HOpMaJIbHOMY pacrpefeneHnio. OyHKINs MIOTHOCTH BEPOSTHOCTH MTOKA3aTEIBHOIO
pacnpezneneHusi, GyHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pAaCIpeneseHHUs.
@yHKIMSA INIOTHOCTU U CBOMCTBA HOPMAJILHOTO PacHpeIeICHUS.

[locnenoBaTenbHOCTh ~ OJUMHOYHBIX  HE3aBUCHUMBIX  COOBITHHA.  3agaud,
IIpUBOAAIIME K pacnpenenenuro [lyaccona.

KoBapuanus nByx ciydaiiHbix BennuuH. Koadumment nuueiHoi Koppemsium.
CoBMecTHBIE HAOMIOIEHUS ABYX BeIMUKMH. BEIOOpOUYHBIN KOA()PUIIMEHT KOPPESIIUY.
Pasnuune mexny TMHEWHON CBA3bI0 U MPUYMHHO-CIEACTBEHHON CBA3b10. JIMHENHas
perpeccusi, METO] HAMMEHBIINX KBaJAPaTOB.

IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSAA YYEBHOI'O KYPCA
«BEPOSAITHOCTDh U CTATUCTUKA» (YIJIYBJEHHBIM YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI
1) rpakaaHCKOro BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKOW MOZHIIMU OO0YUYAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT0 WJI€HA POCCHMCKOro OOIIECTBa, MPEACTABICHUE O MAaTEeMATHYECKUX
OCHOBaX (DYHKIMOHUPOBAHUS  PA3NUYHBIX CTPYKTYp, SBJICHUN, MPOUEAYP
TPaXKIAHCKOTO O0IIeCTBa (BBIOOPHI, OMIPOCHI U IPYTO€), YMEHHE B3aUMOICHCTBOBATH C
COIMATbHBIMU UHCTUTYTAMU B COOTBETCTBHUHM C UX (PYHKIUAMHU U HA3HAYCHUEM;

2) IaTPUOTHYECKOTr0 BOCIIMTAHMSL:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpaxKAaHCKOW HJEHTUYHOCTH, YBAXEHUS K
MPOIUIOMY WU HACTOSIIEMY POCCHUHCKON MAaT€MaTUKH, LEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSIM POCCUMCKHX MAaTEMAaTUKOB M POCCUUCKONM MAaTEMAaTHYECKOW HIKOJIBI,
WCIIOJIb30BAaHUE OTUX JOCTIKCHHH B JAPYTHX HayKaX, TEXHOJOTHSIX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHE MYXOBHBIX IIEHHOCTEH POCCHUMCKOro Hapoja, cHOpMHUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEICHMS, CBS3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTH)KEHUN HAYKU U JAEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHHUE YCTOMYUBOTO OYyIIETro;

4) 3cTeTHYECKOr0 BOCIIMTAHMSL:

ACTETHYECKOE OTHOIIEHHE K MHPY, BKIKOYAs OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a7ay, pelIEHUI, pacCyKAeHUI, BOCOPUUMYHUBOCTh K
MAaTEMaTHYE€CKUM aCIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA;

5) pu3n4ecKOro BOCHUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSTh MaTEMAaTUYECKHE 3HAHUSI B MHTEpECax
3I0pOBOTO M 0O€30MacHOr0 o0pa3a JXKWU3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY



3I0pOBBIO (30pOBOE MHUTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
peryisipHas (u3uyeckass AaKTUBHOCTh), (DU3NYECKOE COBEPIICHCTBOBAHUE IMPHU
3aHATUAX CIIOPTUBHO-03/J0POBUTENBHO 1€ TEIbHOCTHIO;

6) TpynoBOro BoCIUTAHMA:

TOTOBHOCTB K TPYAY, OCO3HAHNE LIEHHOCTHU TPYAOJII00US, HHTEPEC K Pa3IUUYHBIM
chepam TpodEeCCHOHATBHON JEATENbHOCTH, CBSI3aHHBIM C MaTeMaTHKONl u e€
NPUJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBHIOOp Oynymied mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K
MaTeMaTH4ecKkoMy 0Opa30BaHMIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUHU BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YUaCTHUIO B PELICHUU MPAKTUYECKHUX 3a/1a4 MaTEMAaTUUECKOI
HaIMpaBJIEHHOCTH;

7) 3IKOJOrn4eCKOro BOCIIMTAHMS

C(hOPMUPOBAHHOCTh  DKOJOTMYECKOM  KYJAbTYphbl, MOHUMAHUE  BIUSHUSI
COLIMAJIBHO-DKOHOMHUYECKUX IPOIECCOB Ha COCTOSHHE NPUPOJHOM U COLUATBHOU
Cpellbl, OCO3HAHUE II00AIBHOIO XapaKTepa SKOJIOTHYECKUX TPOOIeM, OpUEHTALMs Ha
NPUMEHEHUE MATEMATUYECKUX 3HAHUU IS pelleHus 3aJa4 B 00JIacTH OKpYKarolen
Cpelbl, IMJIAHUPOBAHUE TMOCTYNKOB M OIEHKH HMX BO3MOXHBIX MOCIHEACTBUM AJis
OKPYKaIIEH CPEeJIbL;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOUN MPAKTHKH, TOHUMAHUE MATEeMAaTHYECKOU
HAyKU Kak cepbl YeJIOBEUECKON AESATENBHOCTH, 3TANOB €€ Pa3BUTH U 3HAUMMOCTU
JUISl pa3BUTHS UMBHIM3ALUM, OBJAJCHUE SI3IKOM MAaTeMaTUKU U MaTeMaTUYeCKOU
KyJbTYpOU KaK CpeICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIATH NPOEKTHYIO U
UCCIEI0BATEIbCKYIO AESTEIbHOCTh UHIUBUAYAJILHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEpPCAJbHBIC Y4eOHbIE 1eHCTBUSA

ba3oBrble 1oru4yeckue 1ecTBUA:

BBISIBISITD M XapaKTEpU30BaTh CYIIECTBEHHbIE IIPU3HAKA MAaTEMATHYECKHAX
00BEKTOB, MOHATHUM, OTHOLIEHUH MEXIY MOHATUAMU, (OPMYIHPOBATH ONpPENEICHUS
MOHSATHI, YCTaHABIMBATh CYLIECTBEHHBIN MpPU3HAK KJIACCU(PHUKALMU, OCHOBAHMS NS
000011I€HNs U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOr0 aHAIN3a;

BOCIIPUHHMMATB, dbopmynupoBaTb W TpeoOpa3oBBIBATH  CYKICHHSL:
YTBEpAUTENbHBIE U OTPULATEIbHbIC, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBIIITh MATEMATHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUYUS B
(dakTax, IaHHBIX, HAONIOACHUSIX M YTBEPKIAEHUSX, Mpe/aratb KpUTEpUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;



JenaTh BBIBOJALI C HCIOJB30BAHHEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aK/IIOUCHUH, YMO3AKIFOUEHNN IO aHAJIOTHH;

MPOBOJUTH CAMOCTOATEJIBHO J0KA3aTENIbCTBA MAaTEMATUYECKUX YTBEPKIECHUU
(OpsiMble ¥ OT ONPOTHUBHOTO), BHICTPAUBATh APrYMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOJIBI,

BBEIOMPATH CTIOCO0 pelIeHns yaeOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIOUpaTh HanboJIee MOAXO SN C Y4ETOM CaMOCTOSITEILHO BbIJIEIEHHBIX
KPUTEPHEB).

Bba3oBble ucciienoBaTebcKHe 1eCTBUS:

UCIIOJIB30BaTh BOIPOCHI KAaK HCCJIEN0BATENbCKUII WHCTPYMEHT NO3HAHUA,
(bopMyTHpOBaTH BONPOCHI, (PUKCUPYIOITHE TPOTUBOPEUHE, TIPOOJIeMY, YCTAaHABINBATh
UCKOMO€ W JaHHOE, (hOpPMHUPOBATH TUMOTE3Yy, APIYMEHTHPOBATH CBOKO MO3HUIIHIO,
MHEHUE;

MPOBOJUTH CAMOCTOATENBHO CIUTAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa, SBJIEHHs, Mpolecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATETHHO (PopMyTHUpoBaTh 0O0O0OIIEHUS W BBIBOJALI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIIOICHHS, UCCIEA0BAHMS, OLIEHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
PE3yABTATOB, BHIBOJOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOJKHOE pa3BUTUE IMPOLECCa, a TaKKEe BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCJIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBIISITh JePUIIUTHl MH(OpMaLNKU, JAHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BONIPOC U JJI pEeUIeHUs 3a]1auu;

BBIOWpATh WH(GOPMAIMIO M3 MUCTOYHUKOB PAa3UYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMATHU3UPOBATh U WHTEPIPETUPOBATH MH(POPMAITUIO PA3TUIHBIX BHIIOB U (hopm
MIpPE/ICTAaBIICHUS;

CTPYKTYypUpOBaTh HH(GOpPMAILIMIO, TPEACTABIATh €€ B pa3lUyHBIX (Qopmax,
WUTIOCTPUPOBATh Tpa)MuECKH;

OIICHHBATh HAIEKHOCTH HHPOPMAIIUN TIO CAMOCTOSITEIEHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMmyHuKaTHBHBIE YHHBEpPCAJbHbIC YUeOHbIe 1eiiCTBUS

Oowmenne:

BOCHPHHUMATh U (OPMYIUPOBATH CYXKIECHHS B COOTBETCTBUU C YCIOBHUSIMH H
HeasIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MACbMEHHBIX TEKCTAX, 1ABATh IIOSCHEHUS IO X0y PELIEHUS 3a/1a4l, KOMMEHTHPOBATh
ITOJTYYEHHBIN PE3YJbTAaT;



B XO0JI€ OOCYXIEHHs 3aJaBaTb BONPOCHl MO CYIIECTBY OOCYXIAEMOW TEMBbI,
npo0JIeMBbI, pelIaeMoil 3a/1auu, BbICKa3bIBATh U/IEH, HALICJICHHBIE HA MOUCK PELIEHNUs,
CONOCTABIIAITh CBOM CYXKIEHHsS C CYXICHUSIMHM JPYTMX YYaCTHHKOB JHUajora,
0OHapy’KHBATh PA3IMUHE U CXOJCTBO NO3ULIUIA, B KOPPEKTHOU (popMe (POpMYIHPOBATH
pa3HOIIacus, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YAbTATHl PEIICHUs 3aladM, JKCIEPUMEHTA, HCCIIEIOBAHUSA,
MPOEKTa, CAaMOCTOATEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3adad
MPE3EHTAMU U 0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHbIe YHUBEPcaJbHbIe YUeOHbIE eiiCTBUSA

Camoopranuszanus:

COCTaBIIATH IUIAH, aJITOPUTM PENICHUs 3aJa4d, BHIOMPATHh CIIOCOO pEemieHus ¢
Y4ETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C yUETOM HOBOM MH(OpMaIIIH.

CaMOKOHTPOJIb, IMOLIMOHAJbLHBIH HHTEJJIEKT:

BIIAJICTh HaBBIKAMU TTO3HABATEIILHON PEQIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM UM MBICIUTENbHBIX MPOLIECCOB, MX PE3YJbTATOB, BIAJIETh CIOCOOaAMU
CaMOINPOBEPKH, CAMOKOHTPOJS IpoLEecca U Pe3ylbTaTa pelIeHUus] MaTeMaTUYecKOn
3aJ1aui;

NpEeABUIETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PENICHUU 3a/auu,
BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HalJE€HHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSM, OOBSICHATH MPUUUHBI
JOCTIDKEHUSI UM HEIOCTUIXKEHUS PE3yJbTaTOB AEATEIbHOCTH, HAXOAHUTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

MOHMMATh U HCIOJB30BaTh MPEUMYINECTBA KOMAaHIHOW W HWHIAWBUIYaJIbHOU
paboThHI MpU PEIICHUH YYEOHBIX 3a7a4, IPUHUMATH 1I€JIb COBMECTHOM JIEITEIILHOCTH,
MJIAHUPOBATh OPraHU3allMl0 COBMECTHOM paboThl, pacmpeneniarh BUAL PpaloT,
JIOTOBAPHUBATRLCSA, OOCYXIAaTh TPOIECC W pe3yiabTaT padoThl, 0000IaTh MHEHUS
HECKOJIbKHX JIFOICH;

y4acCTBOBaTh B TPYMNIOBBIX (popMax paboTel (0OCyKIaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHSITH CBOIO YaCcTh pabOThl U KOOPJUHUPOBATH
CBOM JIEUCTBUS C IPYTUMH WICHAMU KOMaH/bl, OIIEHUBATh Ka4eCTBO CBOETO BKJIAJA B
o0muit  MpOAYKT MO  KpUTepwsiM,  cPOpMyTHpPOBaHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHUSI.

HPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiacca oOyJaronuiicss HAyIuTCs:



cBOOOIHO OTEPUPOBATH MOHIATHAMH: Tpad, IIOCKUN rpad, CBA3HBIN rpad, mMyTh
B rpade, 1enb, UK, 1ePEBO, CTENIEHb BEPIINHBI, AEPEBO CIYyYailHOrO HKCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: CIYYailHbI SKCIEPUMEHT (OMBIT),
cllyyallHO€ COOBITHE, DJIEMEHTapHOE CllydallHOe COOBITHE (DJIEMEHTAPHBIA HCXO.)
CIIy4ailHOr0 ONbITa, HAXOAUTh BEPOSATHOCTH COOBITHI B OMBITAX C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMHU COOBITHIIMU;

HaXOAWTh U (QOPMYIUPOBATH COOBITHS: MEpeceueHne, OObeIMHEHNE JTaHHBIX
COOBITHI1, COOBITHE, MPOTUBOIOI0KHOE TAHHOMY, UCIIOJIb30BaTh JUArpaMMbl Diiepa,
KOOPJAMHATHYIO MPSIMYIO U pelleHusl 3a[ad, MOJIb30BaThCs (POPMYINION CIOXKEHUS
BEPOSITHOCTEN JUIsl BEPOATHOCTEH ABYX U TPEX CIyYalHbIX COOBITHIA;

ONEPUPOBATH MOHATHAMU: YCIOBHASI BEPOSTHOCTb, YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS, IEPEBO CIYYailHOTO SKCIEPUMEHTA, HAXOJUTh BEPOATHOCTHU
COOBITMII C TIOMOLIBIO TPaBWJIa YMHOXKEHHUS, JEpeBa CIy4YailHOrO OIbITa,
UCII0JIB30BaTh (POPMYITy MOTHOM BEPOSITHOCTH, opmyny balieca npu perieHuu 3a1ad,
ONpEAENITh HE3aBUCUMOCTh COOBITUH MO (QopMyJie U MO OPraHU3aALMH CIYyYaHHOTO
DKCNEPUMEHTA;

OPUMEHATH H3y4YeHHbIE KOMOWHATOpHBIE (OpPMYIBl sl  TMEPEUHCICHUS
3JIIEMEHTOB MHOKECTB, 3JIEMEHTAPHBIX COOBITUI CIIYYallHOIO OMbITA, PEIEHUS 3a7ay
II0 TEOPUH BEPOATHOCTEM;

CBOOOTHO OTIEPUPOBATH MOHITUSAMU: OMHAPHBIN CIIYYaHBINA OTIBIT (MCTIBITAHUE),
ycnex W HeyJadya, HE3aBUCHMBIE MCIBITAHUSA, CEpUs HCIBITAaHUM, HAaXOIWUTh
BEPOSITHOCTU COOBITUI: B CEpUU UCIIBITAHUN 1O EPBOI0O yCI€Xa, B CEPUU UCIIBITAHUI
bepHynnu, B ombITe, CBSI3aHHOM CO CIy4ailHBIM BBIOOPOM W3 KOHEYHOU
COBOKYIIHOCTH;

CBOOOJHO OINEpUPOBATh MHOHATHSAMH: CiydyailHas BEJIMYWHA, paclpeneseHue
BEpPOSTHOCTEH, JuarpaMMa pacnpeneieHus, OuHapHas ciay4yaliHas BeJIUYMHA,
reoOMeTpUUecKoe, ONHOMUAIBHOE paclpe/ielICHUE;

ONEPUPOBATh TOHATHSAMH: COBMECTHOE PACHPENCIIEHHE [BYX CIIy4alHBIX
BEJIMYMH, HCIOJB30BaTh TAOJUIy COBMECTHOIO PACHIPENEICHHS ABYX CIydalHBIX
BEJINYMH JUISL BBIAEJICHHS PACHPEACICHUS KaXIOM BEJHMYHHBI, OIPEAEIEHUs
HE3aBUCUMOCTH  CIly4YallHBIX  BEJIMYMH;CBOOOJHO  ONEpPHpPOBaTh  MOHATHEM
MaTEMaTUYECKOT0 OXUAAHUS CIy4allHON BEJIMYMHBI (pachpenereHus), NPUMEHSATh
CBOMCTBA MAaTEMaTHYECKOIO OXKHMAAHUSA IpU PELIEHUWM 3a4a4, BBIYUCIATH
MaTE€MaTUYeCKOe 0XKHJIaHHEe OMHOMHAIBHOIO M I'€OMETPUYECKOrO pacipeieseHui;
CBOOOJHO OINEpPUPOBATH TMOHATHSAMHU: JUCIEPCHUs, CTAaHAAPTHOE OTKJIOHEHUE
CIIy4yallHOW BEJIWYMWHBI, NPUMEHATH CBOMCTBA IHCIEPCUM CIyYaMHOM BEJIMYHMHBI
(pactipesenieHrs1) MpU PEIIEHUU 337a4, BBIYUCISATH JUCIEPCUI0 M CTaHIApTHOE
OTKJIOHEHUE T€OMETPUUYECKOTr0 U OMHOMHAIIBHOTO PACTIPEAETICHHIA.

K xonmy 11 kiaacca o0yJaronuiicss Hay9uTCs:



BBIUUCIISITH BBIOOPOUYHBIE XapaKTEPUCTHKU MO JAHHOW BBHIOOPKE M OLIEHWBATH
XapaKTepUCTUKH  TE€HEpPaJbHOM  COBOKYNHOCTM  JAHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHUBAaTh BEPOSITHOCTH COOBITHM M MPOBEPSTH MpOCTEHIIne
CTaTUCTUYECKHE TMIOTE3bI, MOJIb3YSACh U3YUEHHBIMU PacpeleIeHUsIMU;

MPUBOJUTH MPUMEPHI 3a]a4, MPUBOASIINX K OKA3aTEIbHOMY paclpeeleHuIo,
3a/a4y, MPUBOAAIIMX K HOpMaJbHOMY pacupeneneHuto. OnepupoBaTh NOHATHAMU:
GYHKIUS TUIOTHOCTH BEPOSTHOCTH TIOKAa3aTENIbHOTO pacrpeaeneHus, (QyHKIHUS
IJIOTHOCTH BEPOSTHOCTH HOPMAJIBHOTO pacnpeneneHus, (QPyHKUHsS IJIOTHOCTH H
CBOIICTBA HOPMAJIBHOTO pacHpeIeleHus;onpenensaTe KodQ(UIUEHT JUHEeHHOU
KOPPENALNU, BEBIOOPOUHBIN K09 (PUIIMEHT KOPPETSIIHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo 4acoB
JJIeKTPOHHbIE
Ne | HaumeHoBaHue Hpatr P
Konrpo nyeckn | (uHppoBbIe)
n/ pa3eyioB U TeM
Bcero JbHbIE e o0pa3oBaTe/ibHbIE
n MPOrpaMMblI
padoTsI padot pecypchl
bl
http://school-
DneMeHTBI TEOPHH collection.edu.ru/
1 3
rpacdoB https://ptlab.mccme.ru/
CrydaiiHble OTIBITHI, https://resh.edu.ru/subj
2 clly4aifHble COOBITHS U 3 ect/51/
BEPOSTHOCTH COOBITHI
Oneparnuu Haj
MHOKECTBAMHU U .
https://resh.edu.ru/subj
coObITusIMU. COXKEHUE U
3 HOXKECHHUE 5 ceti3 1!
™ . https://ptlab.mccme.ru/
BEpOSTHOCTEH. Y CIIOBHAS
BEPOSITHOCTb.
HeszaBucumbie coObITHS
S IeMEHTLL https://resh.edu.ru/subj
4 4 1 ect/51/
KOMOMHATOPUKHU
Cepun
nofne OBATEILHLLX https://www.yaklass.ru/
5 A . 5 https://ptlab.mccme.ru/
ucnbiTaHuii. Mcnbiranus
bepnymnu. CnydaiiHbIi




BBIOOD U3 KOHEUHOH
COBOKYITHOCTH
T e —— https://resh.edu.ru/subj
6 14 1 ect/51/
pacopeieneHust
OBIIEE KOJIMYECTBO 34 5 0
YACOB 110 ITPOT'PAMME
11 KJIACC
Kosau4yecTBo yacos
Ne | HaumeHoBaHue Hpasker IEKTPORHbIE
Konrpouan | wyeckn | (uuppoBbIe)
n/ pa3eyioB U TeM
I e — Bcero | Hble e o0pa3oBarte/ibHbIE
padoThI pador pecypcesl
bl
1 3aKoH OOJIBIINX YKCe 5 https://www.yaklass.ru
DneMeHTHI https://resh.edu.ru/subject/
2 MaTeMaTHYECKOM 6 51/
CTaTUCTHKH
HenpepsiBable
CIIy4alHbIE BEJIUYUHBI
3 (pacmipenenenus), 4 https://www.yaklass.ru/
noka3aTejibHOE 1
HOPMAJIHOE
pacopeieneHust
Pacnpenenenune bty ://S.C hool:
4 2 collection.edu.ru/
Ilyaccona
CBsi3b MEXTY http://school-
5 CIydaifHBIMHU 6 collection.edu.ru/
BEJIMUNHAMH
O6o06mmenue u
6 CUCTEeMAaTH3aIIHs 11 1 https://ege.sdamgia.ru/
3HAHUM
OBIIEE KOJIMYECTBO 34 1 0
YACOB 110 ITPOT'PAMME

IHNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OBPA3OBATEJBHOM IPOT'PAMMBI

10 KJIACC




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

NpoBepsieMor .
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
0 pe3yJabTara
6 Teopus BeposATHOCTEN U CTaTUCTUKA
6.1 YuTath U CTPOUTH TAOIUILIBI U JUArpaMMBbl
6.2 OmnepupoBaTh HOHATHAMU: CpeiHEe apH(pMeTHdyeckoe, MeanaHa, HauOoJibIee,
HauMEHbIIIEe 3HAUEHUE, pa3Max MacCHUBa YUCIIOBBIX TAHHBIX
OnepupoBaTh HOHATHAMM: CIIydallHBIM 3KCIEPUMEHT (OMBIT) M CiydailHOE
cOOBITHE, AIIEMEHTApPHOE COOBITUE (JIEMEHTAPHBINA UCXOM) CIy4allHOTO OIIBITA;
6.3 HaXOJUTb BEPOSTHOCTH B OIBITAX C PABHOBO3MOMKHBIMHU CIy4allHBIMU
COOBITUSIMHM, HAaXOJUTh M CpPaBHUBATh BEPOSTHOCTU COOBITMH B H3YyYEHHBIX
CIIy4alHbIX SKCIIEPUMEHTAX
Haxonuth U dopMynupoBaTh COOBITHS: MEepeceueHre U 00beMHEHUE JTaHHBIX
6.4 COOBITHH, COOBITHE, MPOTHBOIOJOXHOE AAHHOMY COOBITHIO; TOJIb30BATHCS
' auarpamMmmamu Diepa U (HOpMYNoON CIO0XKEHHS BEpPOSATHOCTEH MpU pelleHHH
3a]a4
OnepupoBaTh MOHATUAMH: YCIOBHAsl BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS;
6.5 HAaXOJUTh BEPOSTHOCTH C TIOMOILBIO ITPaBUJIa YMHOXKEHMSI, C IIOMOLIBIO JepeEBa
CIy4alHOTO OIbITa
6.6 [IpumeHsTH KOMOMHATOPHOE IIPABUIIO YMHOKEHUS IIPH PEILICHUH 3a7a4
OnepupoBaTb NOHATHUAMU: WCIBITAHWE, HE3aBUCHUMBIE MWCIIBITAHUSA, CEPHS
6.7 WCIBITAaHUH, YCIEX W HeyJada; HaXOJUTb BEPOATHOCTH COOBITHI B cepUH
' HE3aBHCHMBIX UCIIBITAHUH JI0 IIEPBOTO yCIIEXa, HAXOIUTh BEPOSITHOCTU COOBITUI
B CEpUU UCIBITaHUHN bepHyum
6.8 OnepupoBaTh NOHATUSAMU: CIydaiiHas BEIMYMHA, PACIIPEIETICHUE BEPOATHOCTEN,
JyarpamMmma pacipeeseHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus
pe3yJbTara
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBATh BEPOSITHOCTH 3HAYEHUH CITydallHOM BETMUYUHBINO PacpeAcICHUIO
' WM C TOMOIIBIO AMAarpamMm
OnepupoBaTh NOHATHEM MAaTEMATUYECKOTO OXUAAHUSA, IPUBOJUTH IPUMEPHI
5.2 TOr0, KaK IPHUMEHSAETCS MaTEMATUYECKOE OXKMJAHUE CIydalHOW BEJIUYMHBI,
HaXOJUTh MaTEMaTUYECKOE OKUJAHKE 110 TaHHOMY PacIpeIeICHUIO
53 Nmets npencTaBieHre o 3akoHe OOJIBIITUX YHCET
5.4 HNmeTts npencraBieHne 0 HOPMAIBHOM pacipeacIiCHUU




MNPOBEPAEMBIE DJIEMEHTbBI COAEP/ KAHUSA

10 KJIACC

Kox
6

IIpoBepsieMblii 3J1eMEHT CO/epPKAHUS

TeopH;I BGPOHTHOCTCﬁ " CTaTUCTHUKA

6.1

[IpencraBnenue NaHHBIX C TIOMOIILIO TabHIl U auarpamm. CpeaHee apupMeTndeckoe,
MerMaHa, HauOoJIblliee U HAaMMEHBIIICEe 3HAYCHHMS, pa3Max, JUCIEPCUsS M CTaHAapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

6.2

CnygaitHble SKCTIEpUMEHTHI (OTBITHI) U CIY4aiHbIE COOBITHS. DIeMEHTapHBIE COOBITUS
(ucxonpl). BeposiTHOCTH ciy4allHOTO COOBITHS. BIM30CTh 4YaCTOTBIM BEPOSITHOCTH
coObiTrii. CiydaifHble OMBITHI C PABHOBO3MOXXHBIMHU DJIEMEHTAPHBIMH COOBITHSMH.
BeposTHOCTH COOBITHH B ONBITAXC PABHOBO3MOKHBIMU 3JICMEHTAPHBIMU COOBITHSIMHU

6.3

Onepanuu Haj COOBITUSAMU: TIEpECEUCHUE, 00bEANHEHHUE, TPOTHUBOIOIONKHBIE COOBITHSL.
Huarpammel Oitnepa. @opmyna CI0KEHUS BEPOSITHOCTEN

6.4

YcioBHass  BEPOATHOCTb.  YMHOXKEHHE  BeEposiTHOCTEW.  JlepeBo  ciyyallHOro
skcriepuMenTta. Gopmyina nmojHo# BeposiTHOCTU. HezaBucumeie coObITHS

6.5

KombOunaTopHoe npaBuio yMHOXeHus. [lepectranoBkH U (hakTopuai. Ynucno coyeTanuil.
Tpeyronbauk Ilackansa. @opmyna 6uHoma HeroToHa

6.6

bunapHplii ciay4aliHBIA ONBIT (MCHBITAHHWE), YycHeX W Heynada. HesaBucumele
ucnelTanus. Cepust He3aBUCUMBIX UCTIBITAaHUH JI0 IiepBoro ycnexa. Cepusi HE3aBUCHMBIX
ucnslTaHui bepHymm

6.7

CnyuyaitHas BenuuMHa. Pacnpenenenue BeposiTHOCTeH. J(marpamMma pacnpeneseHus.
[Ipumeps! pacripeesieHnii, B TOM YUCII€ TEOMETPUYECKOEH OMHOMUATBHOE

11 KIIACC

Kox

IIpoBepsieMblii 3J1eMEHT CO/ePKAHUS

TCOpI/IH BePOﬂTHOCTCﬁ 1 CTaTUCTHUKA

5.1

YucnoBele XapaKTEPUCTUKM CIIyYaWHBIX BEJIWYMH: MAaTEMaTH4YECKOE OXKUAAHUE,
JICIIEpCUsl U CTAaHAAPTHOE OTKJIOHEHue. lIpumepsl NMpUMEHEHHsS MaTeMaTH4eCKOIo
O’KHJaHMs, B TOM YHUCIIE B 3aJadyax M3 IIOBCEJAHEBHOM XU3HU. Maremarnyeckoe
OKUJIaHUue OMHAPHOM Ciyd4ailHOM BeMMUYMHBL MareMaTH4YecKoe OXKUIAAHUE CYMMBI
CIIy4aliHbIX BEIMUMH. MaTeMaTUuecKOe 0KUJAaHUE U TUCTIIEPCUS TE€OMETPUYECKOTO U
OMHOMHAJIBHOTO PACIIPENEICHUN

5.2

3akoH OOJBIINX YHCET U €r0 PoJib B HayKe, MpUpoIe u o0IecTBe. BEIOOPOUHEIH MeTOT
HUCCIIENOBAaHUI

53

[IpuMepbl  HENpEepBIBHBIX  CIydailHBIX  BEMUYMH. [IOHATHE O  IUIOTHOCTH
pacnpezeneHus. 3a1a4yu, TPUBOAAIINE K HOPMAJIBHOMY pacrpenencHuto. [lonstue o
HOPMAJIbHOM Pacpe/IeICHUN




MHNPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHON
IHPOI'PAMMDBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon
npoBepsieM
oro
TpeOOBaHU
|

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM O0CBOEHUSI
OCHOBHOI 00pa30BaTeJIbHON MPOrPaMMBbI CpeHEro o01ero 06pa3oBaHus

Bnagenue MeronaMm J0Ka3aTeNbCTB, AJTOPUTMAMM pELICHUs 3a]a4; yMEHHE
(dbopMynUpoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEAETIeHHUEe, aKCUOMa, TEOpeMa,
CIIeICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKHY;
NPUMEHATh HX; YyMEHHE (OPMYIHUPOBAaTh OOpaTHOE U IMPOTUBOIOJIOKHOE
YTIBEPXKACHNUE, NPHUBOIUTh IPUMEPHl U KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ
MaTeMaTH4eCKOH WHAYKIUHU; IPOBOJUTH JOKAa3aTElIbHBIE PACCYXICHUS IPH
pELIeHNH 3ajad, OLIEHMWBAThH JIOTMUECKYIO MPABUIBHOCTb PACCYKICHUM; YMEHHE
ONEpUPOBATh MOHATHSIMH: MHOYKECTBO, IIOAMHOXECTBO, OINEpPAallMd  HaJ
MHO>KECTBAMHU; YMEHHE HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajs
ONMCAHUS PEATBHBIX IIPOLIECCOB U ABJIEHUN U IIPU PELIEHUH 3a/1a4, B TOM YHCIIE U3
JPYruxX y4eOHbIX MPEIMETOB; YMEHHE ONEpPUPOBATh MOHATHAMM: I'pad, CBAZHBINA
rpad, epeBo, UK, rpad Ha IIOCKOCTH; YMEHHE 3aJaBaTh U OMHCHIBATH Ipadbl

Ppa3sjInIHbIMHA CHOC06aMI/I; HUCIIOJIB30BaTh rpaq)m IIpu pCHICHNHU 3a1a4

YMeHue onepupoBaTh MOHATUSMU: HAaTypalbHOE YHCIIO, IIEJI0€ YHCIIO, CTETEHb ¢
LEeJIBIM TOKa3aTeaeM, KOPeHb HaTypajJbHOW CTENEHH, CTENEHb C PallOHAIbHBIM
MoKa3zaTesieM, CTETIEHb C AeHCTBUTEIBHBIM MOKa3aTeNneM, Jorapiudm ynucia, CHHYC,
KOCHHYC M TQHT€HC MPOU3BOJBHOTO YHCJA, OCTATOK MO0 MOJYIIO, PALMOHAIBHOE
YHUCIO, UPpAlMOHAIBHOE  YHUCJIO, MHOXXECTBAa  HATypalbHBIX,  LIEJIBIX,
palMoHANbHBIX, JEHCTBUTEIbHBIX 4YHCET, YMEHHE UCIOJIb30BaTh IPU3HAKH
JETUMOCTH, HaUMEHBIIWK OOIIMH JenuTeNnb M HauMeHbIlee oOliee KpaTHoe,
anmroput™M  EBkiMIa npu  pemieHMM 3agad; 3HAKOMCTBO C  Pa3iIMYHBIMU
MO3UIIMOHHBIMM CHCTEMAaMU CUMCJICHHS; YMEHHUE BBINOJHATH BBIYMCICHHE
3HaYeHUH W TMpeoOpa3oBaHMs BBIPAKEHUH €O CTEHNEHAMU U Jiorapupmami,
npeoOpa3oBaHus APOOHO-PALMOHANBHBIX BBIPAKEHUN; yMEHHE OIEepHUpOBaTh
MOHATUSAMHU: MOCJIEI0BATEIBHOCTD, apudmeTnyecKas IpOrpeccus,

reoMeTpuiecKass Mporpeccusi, OECKOHEYHO YOBbIBAaloIlas TeoMeTpUuuecKas




Iporpeccusi; yMeHHe 33/1aBaTh IMOCIE0BATEIBHOCTH, B TOM YHCIE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYIT; yMEHUE OMEPHUPOBATH MOHITHIMH: KOMIUIEKCHOE YHCIIO,
conpshKEHHBIE KOMILIEKCHBIE YHCIIa, MOIYIh U apTyMEHT KOMILUIEKCHOTO YHCIIA,
(dbopmMa 3amucu KOMIUIEKCHBIX YHcen (reoMeTpudeckasi, TPUTOHOMETpHYecKas |
anreOpaudeckasl); yMeTh MPOU3BOIUTH  apuPMETHUEeCKHe JEHCTBUS  C
KOMILJIEKCHBIMH YHCTIAMH; TIPUBOJUTH MPUMEPHl UCTOJIB30BAHUS KOMILIEKCHBIX
Yrcell; OTIepUPOBATh MOHATHAMIE: MaTpulia 2X2 u 3X3, ompeAenuTeNb MaTPHIIbI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

VYmMmenue OIICPUPOBATH TIOHATHUSAMMU: paloOHaJIbHBIC, HppanMOHaJILHEBIC,
IIOKa3aTCJIbHEIC, CTCIICHHEBIC, JIOl"apI/I(bMI/IT-ICCKI/Ie, TPUTOHOMETPUYCCKUC
YpaBHCHHA W HEPABCHCTBA, HUX CUCTEMbI; YMCHHC OIICPpHUPOBATH IIOHATHAMMU:
TOXACCTBO, TOXKJICCTBEHHOC Hpeo6p3303aHI/Ie, YpaBHCHUEC, HCPABCHCTBO, CUCTCMa
ypaBHCHI/Iﬁ U HEPABCHCTB, PABHOCUJIBHOCTb ypaBHeHI/IfI, HCPABCHCTB U CUCTCM;
YMCHHEC pCIIATh YpaBHCHHA, HCPABCHCTBA U CHUCTEMBI C IIOMOUIBIO PA3JIMYHBIX
HpI/IéMOB; peuiaTb ypaBHCHUSA, HCPABCHCTBA U CUCTEMBI C TIAPaAMETPOM; IIPUMCHATH
YpaBHCHHA, HEPABCHCTBA, UX CUCTCMBI IJIA PCUICHHUA MATEMATUYCCKUX 3ada4d U

3a]1a4 U3 pa3In4HbIX 00JaCTe HayKH U pealbHOM JKU3HU

YMeHue onepupoBaTh NOHATHUAME: QYHKIUS, YETHOCTD (GYHKIMH, IEPUOTUYHOCTD
(GyHKUIMH, OrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (YHKIUH, 3KCTPEMYM
¢GbyHkuuu, HawOoJIbIlee M HauMeEHblee 3HAUeHUs (PYHKIMHU Ha TPOMEKYTKE,
HerpepbiBHas (YHKIUSA, acCUMITOTHI rpaduka (QyHKIHMM, TepBas M BTOpas
MIPOU3BOIHASL (DYHKIIUH, T€OMETPUYECKH U (PU3NYECKUN CMBICI MPOU3BOHOM,
nepBooOpa3Has, onpeeNEHHbIA HHTETpall; yMEHHE HaX0JUTh aCUMITOTHI rpaduka
(GyHKIUHU; YMEHHE BBIYUCIATH IPOU3BOIHBIE CYMMBI, IPOM3BEICHNUS, YACTHOTO U
KOMINO3ULIMU (PYHKIMNA, HAXOAUTH YpaBHEHHE KacaTeIbHOH K rpaduKy QyHKIUY;
YMEHHUE HaXOJUTh IPOU3BO/IHBIC AIEMEHTAPHBIX (DYHKINN; YMEHHE UCIIOJIB30BaTh
[POU3BOJIHYIO JUJIsl  WCCIIEOBaHUs (DYHKIMH, HAXOIUTh HAWOOJbIINE H
HaMEHbIINE 3HA4eHUs (QYHKIMA; CTPOUTh TpapuKd MHOTOUIEHOB C
HCII0JIb30BAHMEM alapaTa MaTeMaTUYECKOTO aHAIN3a; IPUMEHSTH POU3BOIHYIO
JUIS HaXOXKJEHMSI HAWTYYIIEro PEeNIeHHs B IPUKIIAAHBIX, B TOM YHCJIE COLUAIBHO-
HSKOHOMHUYECKUX M (PU3NYECKUX 3aJlauax; HaXOJUTh IO U 00BEMBI QUTYD C
IIOMOIIBIO UHTErpaja; IPUBOJUTH IPUMEPHI MATEMAaTUYECKOTO MOJIEIIUPOBAHUS C

nomoIsio auddepeHnnalbHbpIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMH: TpaduK (QyHKUUH, oOpaTHas QyHKIMS,

KOMIO3ULIMS  (QYHKIMHA, JuHEHHas (QyHKUWsA, KBaapaTuyHas  (yHKIus,




paroHanbHas (YHKIMA, CTeneHHass (yHKIUs, TPUTOHOMETpUUECKHe (DYHKIUH,
oOpaTHBIE TPUTOHOMETpHUYECKHe (YHKIIMH, TOKa3aTellbHas U Jorapudmuueckas
GYHKIMKM; yYMEHUE CTPOUTHh TpaduKu W3Y4EeHHBIX (YHKIHHA, BBITIOTHATH
npeoOpazoBanusi TpadukoB (QYHKIUH, HCMONB30BATh TpaduKu IS H3yYCHUS
MIPOLIECCOB M 3aBUCUMOCTEH, TIPU PEIICHUH 33]1a4 U3 APYTHX YUeOHBIX TPEIMETOB
M 3aJa4 U3 peaJbHOW >KU3HM, BBIpAXATh (GOPMYyJIaMH 3aBUCHMOCTH MEXIY
BETUYMHAMHU;, HCIIOJB30BaTh CBOWCTBA M Tpaduku (GYHKUIUN Ui pereHus
ypaBHEHUH, HEPABEHCTB U 33Ja4 C MapaMmeTpaMu; u300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOXKECTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HEPaBCHCTB U UX CUCTCM

VYmMmenue pemaTtbh TCKCTOBLIC 3a/la4 PA3HLIX THUIIOB (B TOM YMCJIC Ha MPOLCHTHI,
JOJIM 1 4aCTH, Ha JIBOKCHHC, pa60Ty, CTOMMOCTB TOBApPOB U YCIIYT, HAJIOT'U, 3aia41
n3 objacTu YIipaBJICHUA JIMYHBIMHU U CeMeWHBIMU (bHHchaMI/I); COCTaBJIATH
BbIpAKCHHA, YPaBHCHUSA, HCPABCHCTBA M HX CHCTCMBI IO YCJIOBHIO 3aJa4H,
HCCIICI0BAaTh IOJIY4YEHHOC peuieHuc n OIICHUBATHb HpaBI[OHOI[O6HOCTB
PE3YIbTATOB; YMCHHUEC MOJCIIMPOBATE PCAJIbHBIC CUTYAllUN HaA SA3BIKEC MATEMATUKU,
COCTaBJIATh BBIPAXKCHUSA, YPABHCHUA, HCPABCHCTBA U HUX CUCTCMBI IO YCJIIOBHIO
3aaud, HCCICAO0BATh TMOCTPOCHHLIE MOACIW C HCIIOJIB30BAHUCM alllapaTta

anreOppl, THTEPIIPETUPOBATH IMOIYYEHHBIN pe3ylbTar

VYmMmenue OIICPUPOBATL  TIOHATHUAMU: CPCIHCC apH(bMeTquCKoe, MEauaHa,
HaWOOJIbIlIeE W HaWMECHbBIIEe 3HAYCHHA, pasMax, MJUCICPCHA, CTAHIAPTHOC
OTKJIIOHEHUEC  YHUCJIOBOI'O Ha60pa; YMEHUE U3BJICKATb, HWHTCPHPECTUPOBATH
I/IH(I)OpMaI_[I/IIO, MMPEACTABJICHHYIO B Ta6J'II/II_IaX, Ha J[auarpaMmax, T pa(l)I/IKaX,
OTpaXKarOUIYyro CBOMCTBA PCAJIbHBIX TIPOLECCOB H HBHCHHﬁ; MMpEACTAaBJIATh
I/IH(I)OpMaI_[I/IIO C IIOMOIIBIO Ta6HI/ILI n JuarpaMm; HUCCICHOBATL CTATUCTUYCCKUC
AAaHHBIC, B TOM YHUCIIC C MPUMCHCHUCM T pa(I)I/I‘-IeCKI/IX MCTOOOB U SJICKTPOHHBIX
CpCACTB; Fpa(I)I/I‘-ICCKI/I ucciacgoBatb COBMCCTHEBIC Ha6J'IIO,Z[eHI/I$I C IIOMOIIIBIO

AuarpaMm pacCCuBaHUA U JINHEITHOM perpeccun

YMeHue onepupoBarh MOHATUSAMU: CIy4alHBIA OIBIT U CllydallHOE€ COOBITHE,
BEPOSITHOCTh  CIIyYaHOTO COOBITHS; YMEHHME BBIUUCIATH BEPOSITHOCTh C
WCTOJIb30BAHUEM T'paUYEeCKUX METOJ/OB; MPUMEHSATh (OPMYIbI CIOXKEHHS WU
YMHOXKEHHUS BEPOATHOCTEH, (hopMyiTy MoJIHOM BeposiTHOCTH, hopmyny bepHyimu,
KOMOMHATOpHbIE (akThl M (OPMYNbI; OIEHUBATh BEPOATHOCTH peabHbBIX
COOBITUH;  yMEHHE  OIEepUpoBaTh  IMOHATUAMHU:  ClydailHas  BeJIWYHHA,
pacIpesielieHue BEPOSTHOCTEH, MaTeMaTHYECKOe OKUAAHUE, IUCIEpPCUS U

CTaHJapTHOE OTKJIOHEHUE CIy4allHOH BEJMYMHBI, (PYHKIMU pacrpelesieHuss U




IJIOTHOCTU PABHOMCPHOTO, IIOKA3aTCJIBHOIO W HOPMAJIBHOI'O pacnpe,ueﬂeHHITI;
YMCHHE UCIIOJIB30BATh CBOMCTBa HU3YUCHHBIX pacnpeﬂeHeHHﬁ JJId pCHICHUA 3a/1a4;
3HAKOMCTBO C IIOHATHUSIMHU. 3aKOH OOJIBIIHX YHUCCJI, MCETOIABI BLI60pO‘-IHBIX
HCCHCI[OBaHHfI; YMCHHUEC MPUBOJUTHL NPHUMEPHI IIPOABJICHHA 3aKOHA 0OILIINX YHCET
B MPUPOAHBIX K O6H.I€CTBCHHBIX SABJICHUAX; YMCHHC OIICPUPOBATH NOHATUAMMU:
coucTaHue, IIEPCCTaHOBKA, 4YHCIIO COqCTaHHﬁ, YUCJIO IIEPECTAaHOBOK; OMHOM
HBIOTOHa; YMCEHUC TIPUMCHATDH KOM6I/IHaTOpHBIe (l)aKTLI U pacCyxJCHUA JId
peuicHud 3aaa4; OLNCHUBATH BEPOATHOCTU PCAIbHBIX CO6LITHﬁ; COCTaBJIATH

BEPOATHOCTHYIO MOJCIIb U NHTCPIIPETUPOBATDH l'[OJ'Iy‘-IGHHBIi;I pe3yiabTar

YMeHue onepupoBarh INOHATUAMM: TOYKA, IIpsiMasi, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyd, BEJIUYMHA yIrja, INIOCKUHM yroj, IBYTPaHHBIN YroJl, TPEXTPaHHBIN
yroj, CKpPELIMBAIOIIUECS MpsMble, NApPAIEIbHOCTh U IMEPIEHAUKYIAPHOCTH
IpSAMBIX U IUIOCKOCTEW, YroJl MeXAy MpsAMBIMHU, Yrold MEXKIy IpsIMOH U
IIJIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSAMH, PACCTOSHHUE OT TOYKHU 0 INIOCKOCTH,
pacCTOsSHUE MEXKAY IPSAMBIMHU, pAaCCTOSHUE MEXKIy IUIOCKOCTIMU; YMEHUE
MCTIONBb30BATh MPH PEIICHUH 3371ay U3ydeHHbIE (DAKThl U TEOPEMBI TUNIAHUMETPUH;
YMEHHE OLIEHUBAThb pPa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MAaTeMaTUYECKUE MOJEIN C MOMOLIBI0 I'€OMETPUUECKUX IOHATHM U BEIUYUH,

peuiaTh CBA3aHHBIC C HUMU MPAKTUYCCKHUEC 3a/1a9U
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOMIAAb (GUTYpPBl, O00BEM  (UTYpHI,
MHOTOT'PAaHHUK, MPaBUIBHBIA MHOTOIPaHHHK, CEUYE€HHE MHOTOIpaHHHKa, KyoO,
napajyiesienune]l, Npu3Ma, NupamMuja, (urypa M MOBEPXHOCTh BpallEHHUS,
HWIMHAP, KOHYC, Imap, cdepa, miomans chepbl, MUIOMAAb [TOBEPXHOCTH
OUPaMUbl, TPU3MBI, KOHYyca, IIMIMHApPa, O00BEM KyOa, MPsSMOYroJbHOTO
napajieNnenunesia, MMpaMHIbsl, TPU3Mbl, LWIMHAPA, KOHYyca, Iapa, pa3BEpTKa
MOBEPXHOCTHU, CEUEHHS KOHYCa U LWIMHPA, MapajuledbHbIE OCH WIK OCHOBAHMIO,
CeyeHHe Iapa, IJIOCKOCTh, Kacaromascs chepbl, IWIMHAPA, KOHYCa; YMEHHE
CTPOHUTh CEYEHHE MHOTOTPaHHMKA, HM300pa’kaTh MHOTOTPAHHUKH, (UTYpHl U
MOBEPXHOCTH BpPALICHUS, UX CEUCHHs, B TOM YHCJIE€ C TMOMOIIBIO AIEKTPOHHBIX
CpE/CTB; YMEHHE NPUMEHATh CBOMCTBA T€OMETPHUECKUX (DPUTYDP, CAMOCTOSITETIHHO
(bopMynHpoBaTh OIpeJeseHNs] H3ydaeMblX (UTyp, BBIIBUTATh THIOTE3Bl O
CBOMCTBAaX M MPU3HAKAX T€OMETPUUYECKHX (PUTYpP, 0O0CHOBHIBATH MM ONIPOBEPTaTh
UX; YMEHHE IPOBOAUTH KiIacCHPUKaNUI0 (UTYP MO Pa3IUYHBIM IpU3HAKAM,

BBITIOJIHATH HGO6XOI[I/IMLIC AOTOJTHUTCIIBHBIC ITOCTPOCHUSA
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YMeHue omepupoBaTh MOHSATUSMU: JBHKEHHE B MPOCTPAHCTBE, MapaljieNbHbIN
MEPEeHOC, CAMMETPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, IpeoOpazoBaHUE
noaoousi, MoJ0OHBIe (UTYPHI; YMEHHUE pAaclo3HaBaTh paBHBIE W TMOJI0OHBIE
Gurypsl, B TOM 4YHUCJIe B TPUPOJIE, UCKYCCTBE, aAPXUTEKTYpPE; HCIOIH30BAThH
reoOMeTpPHUECKUe OTHOIICHHUS TPU PEIICHUH 3aj]ad; HaXOJUTh T€OMETPUUYECKUE
BETUYMHBI (JJIMHA, YroJl, IJIOHaAb, O0BbEM) MPU PENICHUH 3adad U3 JPYrux
y4eOHBIX TPEMETOB U U3 PEabHOU KU3HU; YMEHUE BBIYUCIATH TEOMETPUUECKUE
BEITUYMHBI (JJIMHA, YrOJl, IJIoaab, 00hEM, TUIOMIAh MOBEPXHOCTH), UCTIONB3YS
M3y4eHHbIE (POPMYIBI U METO/BI, B TOM YHKCIIE: TUIOMIA/h TIOBEPXHOCTH MTHPAMHU/IBI,
MpU3MBI, KOHYCa, IUIMHApA, IUIOmanb cdepbl; 00bEM Kyba, MPsIMOYrOJHLHOTO
napajuieienumnena, MHPaMHUIbl, TPU3MBL, LWIMHApPA, KOHYyca, IIapa; YMEHHe

HaXOJIUTh OTHOIIEHHE 00bEMOB TIOJJOOHBIX (UTYp
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VYmMmenue ONICPUPOBATH NOHATUAMMU: IPSAMOYTOJIbHAsA CUCTEMA KOOPAUHAT, BEKTOP,
KOOpAWHATBl TOYKH, KOOpJAWHATBI BCKTOpAa, CymMMa BCKTOPOB, IPOU3BCIACHUC
BCKTOpa HAa YHCJIO, PA3JIOKECHUC BCKTOpPA IIO 633H0y, CKaJIIpHOC HPOU3BCIACHUC,
BCKTOPHOC TMPOU3ZBCACHHUEC, YIroJl MCXKAY BCKTOpaMH; YMCHUC HCIOJbB30BATH
BeKTopHBIfI n KOOpI[HH&THLIfI MCTOA JId pCHICHUA TCOMCTPUICCKHUX 3a4a4 U 3aaa4

JIPYruX y4eOHBIX MPEIMETOB
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YMeHue BBIOMpATh MOJIXOAAUIMM METOJ JUIs pelleHus 3a/Jauyd; OHUMaHHe
3HaYMMOCTH MaTEeMaTUKU B U3yYEHUU IPUPOTHBIX U OOIIECTBEHHBIX MIPOLIECCOB U
SIBJICHUI; YMEHUE PACIIO3HABATh IPOSBIEHHE 3aKOHOB MAaTEMATUKU B MCKYCCTBE,
YMEHHE IIPUBOJUTH IPUMEPBI MAaTEMATUUECKNUX OTKPBITHI POCCUICKOI U MUPOBOM

MaTeMaTHYEeCKOM HAayKn

HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucna 1 BIYMCIEHUS

1.1 Hatypanbable u nensle uncina. IIpu3Haku 1e1MMOCTH LETbIX YUCET

12 Panmonanpupie  4yncna. OOBIKHOBEHHBIE M JECATHYHBIE JApOOH, TPOLIEHTHI,
' OECKOHEYHBIE NIEPHONYECKUE JPOOH

13 Apudmernueckuii KopeHb HaTypasibHOH creneHd. JeHcTBHUsS ¢ apupMeTHUECKUMHU
' KOPHSIMH HATypaJbHON CTENICHU

14 Crenens ¢ nensM nokazarenaeMm. CTeneHb ¢ pallMOHATBHBIM NOKa3aTeneM. CBoiicTBa

CTCIICHHU




CI/IHyC, KOCHMHYC W TaHI'€HC YHCIIOBOI'O aprymcHTa. ApKCI/IHYC, APKKOCHUHYC,

h> apKTaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapu¢m uucna. JlecssTuyHbIe U HATYpaAIbHbIE JTOTapUPMbI
JeiicTBuTenbHbIE Yncia. ApupMeTHUECKHE OTIepalli C IeHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpubnmxEHHbBIE BEIYUCIICHUS, TIPABUIIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbTara
BBIYUCIICHUHI
1.8 [IpeoOpazoBaHue BeIpakeHHIA
1.9 KoMrutekcHbIe yrcia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llesnbie U QPOOHO-PAIOHAIBHBIC YPABHEHHS
2.2 WppannoHaibHble ypaBHEHUS
23 TpuroHomerpudeckue ypaBHEHHs
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKIE YPAaBHEHHUS
2.5 Ienble 1 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIE U JOTapUPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTU YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMbl JTMHEWHBIX ypaBHEHHNA. OTnpeaenuTeb MaTpUIIbl
3 OyHKIMH U TpapUKH
31 Oyukius, crnocodsl 3amanus ¢yHkuuu. ['padux ¢yHknun. B3aummuo oOparHble
' ¢byukuuu. YétHeie U HeU€THBIC QyHKUMU. [lepuoauueckue GpyHKIIMH
OO6nacte ompezeneHus W MHOXKECTBO 3HaueHMH ¢yHKuun. Hymun dyHxumm.
10 [IpoMexxyTkH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl ¥ MUHHUMYMbI (QyHKIHH. HaunOosnblniee M HauMeHbllee 3HauY€HHE
(GYHKIMHU Ha TPOMEXKYTKE
313 CrenenHasi GyHKIUS C HATYpaJbHBIM U LIENbIM ToKa3zaTeneM. E€ cBoiicTBa 1 rpaduk.
' CBoiicTBa u rpaduk KOpHs n-0il CTeneHn
3.4 Tpuronomerpudeckue GyHKIUHN, UX CBOICTBA U rpauKu
3.5 IToxa3zaTenpHast u norapudmudeckas GyHKIHU, KX CBOHCTBA U TpapuKH
36 Touku paspbiBa. AcumnrToTsl rpadukoB  QyHkiui. CpoiicTBa  (QyHKIUH,

HCEIIPEPBIBHBIX HA OTPE3KE




3.7 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS TTOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 TeoMeTpuiecKast mporpeccuu. Gopmysa CI0KHBIX TPOILIEHTOB
4 Hauana MaTeMaTHYeCKOTO aHATN3a
4.1 [TpousBoanas GpyHkuuu. [Ipon3BoIHBIC SIEMEHTAPHBIX (QYHKIHNA
[IpumMeHeHNEe TPOM3BOJHON K MCCIEAOBAHUIO (YHKIMHA Ha MOHOTOHHOCTh U
4.2 IKCTpeMyMbl. HaxoxkJieHne HauOOJIbIIEr0o W HaUMEHBIEro 3Ha4eHus (QyHKIHMH Ha
oTpe3Ke
4.3 IlepBooOpa3nas. UHTerpan
5 MHo>ecTBa U JJOTHKa
5.1 MHOecTBO, Olepaliy HaJl MHOXKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmucatenbHas CTATHCTHKA
6.2 BepositHOCTH
6.3 Kombunaropuka
7 Teomerpust
7.1 DuUrypbl Ha IOCKOCTH
7.2 [IpsiMBIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u moBepXHOCTH BpaIICHHSI
7.5 Koopaunatsl u BEeKTOpBI
YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
Teopus BeposiTHOCTEN U cTaTUCTHKA. ¥Y4yeOHOoe nmocobue aist 10 u 11 kmaccos ,
Tropun 10.H., Makapos A.A,. Beicouxnii 11.P., Slmenko 1.B. M: U3narenscTBO
MIIHMO

METOANYECKHUE MATEPHUAJIBI IS YUUTEJA

1) Marematuka: anreOpa 1 Hayajga MaTEMAaTHUYECKOTO aHalln3a, TeOMETPUS.

Anrebpa v Havaa MaTeMaTUYECKOTro aHanu3a (yriayOJieHHbI YPOBEHb) (B 2 4aCTsIX)




10-11 xnaccel, Mopakosuu A.T"., Cemenos I1.B. u npyrue M.: OO0 «1OIL]

Mmuemo3uHa», 2019

2) Marematuka. Anre6pa U Hayana MaTeMaTUYeCKoro aHanusa, 11 kmacc/ Mep3ansik

A.T'., Homuposckuii [{.A., [lonsakos B.M.; nox penakuuent [Togonsckoro B.E.,

OO0111ecTBO ¢ OTpaHMYEHHON OTBETCTBEHHOCTHIO M3narenbckuii ieHTp

«BEHTAHA-T'PA®»; Axuunonepnoe obmectBo «M3aatensctBo «IIpocerenner
HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
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