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MNOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydebHOMy mpenMery «Marematnka» (Ha 0a30BOM YpPOBHE) IJIsi OOyYCHHS Ha YpOBHE
cpeanero o01ero oopa3zoBaHus COCTaBIeHA Ha OCHOBE TPeOOBaHUI K MJIAHUPYEMBIM pe3yibTaTaM OOydeHHsS B
coorBercTBUM ¢ DemepanbHbBIM TOCYAapCTBEHHBIM 00pa3oBaTENbHBIM  CTAHAAPTOM CPEIHEro  OOIIEeTo
oOpazoBanus (yTB. [Ipnkazom MunncrepcrBa oopasoBanus n Hayku PO ot 17.05.2012 r. Ne 413, ¢ m3sMeHeHHAMU
u fonosHeHUsAMH oT 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o1 29.06.2017 Ne 613, ot 12.08.2022 Ne 732),

®denepalibHOM OCHOBHOM MPOTrpaMMbl cpeaHero oomiero oopazosanus ot 18.05.2023 Ne 372, Peanu3zarus
IPOrpaMMBbl IO MaTeMaTUKE 00ECHEeYMBAET OBJIAJCHUE KIIIOYECBBIMH KOMIIETCHLUSIMHM,  COCTAaBJISIFOLIMU
OCHOBY JJsl  CaMOPa3BUTHS U HEIIPEPBIBHOI'O 00Pa30BaHMUs, LIETOCTHOCTh OOIEKYIbTYPHOTO, TMYHOCTHOTO U
IMMO3HABATCIIBHOI'O PA3BUTUA JIMYHOCTHU 06yan0mec;1. B mporpaMme 1o MaTeMaTUuKe YUTCHBI UJCH U ITOJIOKCHUA
Konnenmuu pa3BuTusi MaTeMaTHIECKOTro 00pa3zoBaHust B Poccuiickoii denepanuu.

B cooTtBercTBMM C Ha3BaHMEM KOHLEIIMM, MaTeMaTH4YeCcKOoe OOpa30BaHHE [OJDKHO, B YaCTHOCTH,
MPEOCTABIATh KaXIOMY OOydYalomeMycsi BO3MOXKHOCTh JOCTIDKCHHS YPOBHS MAaTeMaTHYeCKUX 3HAHUH,
HEOOXOIUMOTO ISl AajbHEHIIeH yCHelHON KU3HH B o0mecTBe. FIMEGHHO Ha pellicHHe 3TOH 3ajaydl HaleleHa
mporpaMma Io MaTeMaTHKe 0a30BOTro ypoBHA. B smoxy mudpoBoit TpaHchopMarum Beex chep demoBedecKoit
NEeSITeIbHOCTH HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOM MaTreMaTH4ecKOil
IIOATOTOBKH. VYike B IIKOJIE MaTeMaTHKa CJIIYKUT OIIOPHBIM IMPEAMETOM JIA U3YUYCHUA CMCKHBIX JUCHHUIUIMH, a B
KHU3HH TIOCJIE INKOJIBI peasbHOH HEOOXOIMMOCTHIO CTaHOBUTCS HENpepbIBHOE O0pa3oBaHWE, 4YTO TpeOyeT
TTOJTHOITEHHO# 0a30B0i# 00111e00pa30BaTeIHLHON MTOATOTOBKH, B TOM YHCIIC M MaTEMaTHISCKOW. DTO 00yCIOBICHO
TEM, YTO B Halllk JHH paCTéT YHUCJIO CHGHHaIIBHOCTCﬁ, CBA3aHHBIX C HCIIOCPCACTBECHHBIM IMPUMCHCHUCM
MaTEMAaTUKH. U B C(I)epe O9KOHOMUHKH, U B 6I/I3HGCG, N B TCXHOJIOI'MYECKHUX O6HaCTﬂX, " OaXXC B 'YMaHUTApPHBIX
cdepax.

Takum 00pa3zoM, Kpyr OOYyYaroLIMXCs, AJISi KOTOPBIX MaTeMaTHKa CTAHOBUTCSI 3HAYMMBIM IPEAMETOM,
CYIIECTBEHHO pacmmpsiercs. [IpakThdeckass MONE3HOCTh MaTeMaTWKd OOYCIIOBIIEHa TeM, 4TO €€ MpeIMeTOM
SBISIFOTCS  (DyHIAMEHTaJbHBIE CTPYKTYPhl HAIIEro MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJUYECTBEHHBIC
OTHOLICHUS OT NPOCTEHIINX, YCBaWBAaEMbIX B HENOCPEIACTBEHHOM OIBITE, IO JAOCTaTOYHO CIIOXKHBIX,
HCO6XOZII/IMBIX IJId pa3BUTUA HAYYHBIX W TCXHOJOTHYCCKHX PI[ICI71. bes KOHKPCTHBIX MAaTECMAaTUYCCKUX 3HAHUN
3aTpyAHCHO NOHUMAHUC IIPUHIHIIOB YCTpOﬁCTBa 1 HCIIOJb30BaHUA COBpeMCHHOP'I TCXHUKH, BOCIPUATHUC H
WHTEpIIpeTanus pa3HOOOpa3HOH CONMANBHOMN, 3KOHOMHYECKOH, MOMUTHYeCKOH HH(pOopMaIu, ManodpexTHBHA
MOBCEIHEBHAS IPAKTUYECKAsS ACATEIBHOCTD.

Ka)KZIOMy YCJIOBCKY B CBOEH KM3HHU IMPUXOAUTCS BBIMIOJIHATE JOCTATOYHO CJIOKHBIC paC‘IéTBI 1 COCTaBJIATH
HECJIOKHBIE aJTOPUTMBI, HAXOOUTh HY)KHble (OPMYNbI MU NPUMEHATh MX, BIAAETh NMPAKTHYECKUMHU MPHEMaMU
reOMETPUYECKUX U3MEPEHUH U MOCTPOEHUH, YNTaTh HH(MOPMALHIO, IPEICTABICHHYIO B BUAY TaOJMLI, JUarpaMm
U TpadUKOB, KHUTh B YCIOBHAX HEONPEACIEHHOCTH U IIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4ailHbIX COOBITHH.
OIHOBPEMEHHO C paclIMpeHreM cep NPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM OOIIECTBE BCE 0oJice BayKHBIM
CTaHOBHTCSI MAaTEMAaTHUCCKUH CTUIb MBIIIICHUS, MPOSIBISIOIMNACS B ONpPENeNEHHbIX YMCTBECHHBIX HaBblKax. B
IMponccCCce N3yUCHUA MAaTCMATHKKU B apCCHAJI HpI/IéMOB 1 MCTOJ0B MBIINIJICHUA Y€JIOBEKAa €CTCCTBCHHBIM o6pa30M
BKJIIOYAOTCA HWHAYKIUA W ACAYKIUA, O606IIICHI/IC U KOHKpETU3alusa, aHajlinu3 U CHUHTES, KJ'IaCCI/I(bI/IKaHI/ISI u
cucTreMaTu3anys, abCTparupoBaHye 1 aHAJIOTHSL.

OOBeKTHl MaTEeMaTHYECKUX YMO3AKIIIOUCHHUH, MpaBWia MX KOHCTPYHUPOBAHMS DACKPHIBAIOT MEXaHHU3M
JIOTHYECKUX TMOCTPOCHUH, CIIOCOOCTBYIOT BBIPa0OTKE yMEHHs (OPMYJIMPOBaTh, OOOCHOBBIBATh M JOKA3bIBATH
CyXXKACHHA, TCM CaMbIM pPa3BUBAIOT JIOTHUYCCKOC MBIIIJICHUEC. MaremaTuke IMPUHAMJIC)KUT BEAyllas poOJb B
(OpMHUPOBAaHMM AITOPUTMHYECKOH KOMIIOHEHTHI MBIIIJIGHHUS ~ W BOCIUTAHUM yMEHHH  JCWCTBOBAThH IO
3aJaHHbIM aJirOpUuTMaM, COBEPHICHCTBOBATL U3BCCTHLIC U KOHCTPYUPOBATHL HOBLIC.

B mporniecce pemenust 3a1a4 — OCHOBHOM Y4€OHOH JEsITENbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BHBAIOTCS
TBOpYECKas M NPHUKIAgHAs CTOPOHBI MblieHus. OOyueHne MareMaTuke NaéT BO3MOXKHOCTh Pa3BHBATH Y
00yJaroNMXCs TOYHYIO, PAllMOHATIBHYI0 M WH(POPMATHBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee MOAXOJAIINE
S3BIKOBBIC, CHMBOJIMYCCKHC, I‘pa(l)H‘-ICCKI/Ie Cp€AcCTBa JI1 BBIPpAKCHUSA Cy)KZICHI/Iﬁ " HarJis1IHOTO UX MPEACTaBJICHUA.

Heo0xonumpIM KOMIIOHEHTOM OOILIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHMM SIBIAETCS oOIiee
3HAKOMCTBO C ME€TOJaMU ITIO3HAHUA ﬂeﬁCTBHTCHBHOCTH, mpeaACTaBJICHUEC O NPECAMCTC U METOJAC MATECMATUKH, €TI0
OTJIIN4YUA OT METOJ0OB C€CTCCTBCHHBIX W I'YMAHUTApPHBIX HAYK, 06 OCO6€HHOCT$IX MMPUMCHCHUSA MAaTCMAaTUKH JIA
pelIeHNs HayYHbIX M NPUKIAJHBIX 3a1a4. TakuM o0pa3oM, MaTeMaTH4ecKoe 0Opa3oBaHue BHOCUT CBOM BKJIaJ B
(dbopmupoBaHe 00LIEH KyIbTyphl YelnoBeKa. M3yueHne MaTeMaTUKU CIIOCOOCTBYET ICTETHYECKOMY BOCIMTAHHIO
YCJIOBCKA, MOHUMAaHHIO KpPaCOThl U U3AIIECTBA MATCMATHYCCKHUX paccyx{aeHHf/'I, BOCIIPUATUIO T'COMCTPUUCCKUX
(hopM, YCBOCHHIO HJIEH CHMMETPHHU.



IIpuopureTHbiMuU HeassMu 00yuennst MaTtemaTuke B 10—11 kiiaccax Ha 6a30BOM YpOBHe SIBJISIIOTCS:

(opMupoBaHHe IIEHTPAIBHBIX MATEMATHYECKUX OHIATHH (YUCII0, BEIMYMHA, TeOMETpHUIecKas Gpurypa,
MEePEeMEHHas1, BEPOSITHOCTh, (DYHKIH), 00ECIICUNBAIOLINX TIPEEMCTBEHHOCTh U IIEPCIIEKTUBHOCTh
MaTeMaTHYeCKOTo 00pa3oBaHus 00yJatONUXCS;

HO/IBEZICHHE 00YUarONINXCs Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHIO B3aHMOCBSI3M MAaTEMAaTHUKH U
OKpYKarolllero Mupa, TOHUMaHUe MaTeMaTHKU KaK YacTH OOIEeH KyJIbTYphI YeIOBEUECTBA;

Pa3BHUTHE HHTEIUICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00y4arommxcsl, O3HABATEILHON aKTHBHOCTH,
HCCICI0BATCIbCKUX YMGHHﬁ, KPUTUYHOCTH MBILNIJICHUS, MHTECPCCA K U3YYCHUIO MaTECMATUKU,

(hopMupoBaHue PYHKIIMOHAIBLHOM MAaTEMAaTUICCKOW TPAMOTHOCTH: YMEHUS paclio3HaBaTh MaTEMaTHYECKUE
aCIieKThl B PEAIbHBIX JKU3HCHHBIX CHUTYalUsX U IIPH U3YYECHHUHN JPYTUX YI€OHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, POPMYITUPOBATH MX HA SI3bIKE MATEMATHKU M CO3/1aBaTh MaTEeMaTHYECKHE
MOJIETH, TPHUMEHATh OCBOCHHBIM MAaTeMaTHYECKUIl —ammapar Il pelIeHHs MPaKTHKO-OPUEHTUPOBAHHBIX
3aj1a4, HHTEPIPETUPOBATH M OLIEHUBATH MOJyYSHHBIE PE3YJIBTATHI.

OCHOBHBIMU JIMHUSIMM coepskanust maTeMaTuku B 10-11 kiaccax siBIASIlOTCS:

«Ywmcna v BEIMACHEHUD», «Anredpay («Anrebpandeckre BRIpaXXeHUD», «Y paBHEHHsI U HEpaBeHCTBa), «Hadana
MaTEeMaTHYECKOTO aHAIn3ay, «I'eomerpus» («I'eomerprudeckre Gpurypsl u ux cBOWCTBaY, «M3mepeHue
TeOMETPUUYECCKHUX BEJTMUUHY ), «BEpOsSTHOCTH M CTATUCTHKAY.

JlaHHBIE TUHUU PA3BUBAIOTCS MApaJIeNIbHO, KaXK/1asi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJJTHAKO HE
HE3aBHCHMO OJIHA OT JPYroi, a B TECHOM KOHTAaKTe M B3auMozeicTBuu. Kpome 3Toro, ux o0beAMHsET
JIoru4yecCKasd CoCTaBAromas, TpaAulIMOHHO IMPpUCyllad MaTEMAaTUKE U IPOHMU3bIBAIOIasA BCC MATCMATHYCCKUC
Kypchl u copepxkatenbhbie Tuand. ChopmynupoBanHoe B PI'OC COO TpeboBaHne «BIaJeHUE METOAAMU
JI0Ka3aTeNIbCTB, AITOPUTMAaMU pelICHHs 3314, yMeHUe (POpMyITUpOBaTh ONpeAeIICHNUs, aKCHOMBI U TEOPEMBI,
MPUMEHSTh UX, IPOBOIUTH AOKA3aTEJIbHbBIE PACCYKACHUS B XO/€ PEIICHH 3aJa» OTHOCUTCS KO BCEM YUEeOHbBIM
Kypcam, a popMUpOBaHUE IOTHYECKUX YMEHUH paclpenessieTcss 10 BCeM TIoaaM OOYy4eHHUS Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maTemartnka sBiseTcs 003aTeIbHBIM IIPEAMETOM Ha JAHHOM YPOBHE
obpazoBanusi. [IporpaMmMoii Mo MaTreMaTHKe peaycMaTpUBAETCs M3yUeHUE YIeOHOTro npeamera «MaremMaTukay B
paMKax TpEX yueOHbIX KypcoB: «AnreOpa 1 Hauana MaTeMaTHIECKOTO aHanu3a», «I'eomeTpus», «BeposTHOCTE 1
CTaTUCTHUKaA». q)OpMI/IpOBaHI/Ie JJOT'NMYECKUX yMCHI/Iﬁ OCYHICCTBIIACTCA Ha MMPOTAKCHUN BCCX JICT O6y‘-I€HI/I$I Ha
YPOBHE CpeiHero o0miero o0pa3oBaHusl, a 3JIEMEHTBI JIOTHKH BKIIOYAIOTCS B COJICpKaHUE BCEX HA3BAaHHBIX BBIIIC
y4eOHBIX KypcoB. Q0Iee YHCI0 YACOB, PEKOMEHTI0BAHHBIX JJIs1 H3y4yeHust MaTeMaTuku — 340 yacos: B 10
kjaacce — 170 yacos (5 yacoB B Hejies10), B 11 kiacce — 170 yacoB (5 yacoB B HeJle10).

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O MATEMATHUKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

M3y4enne MaTeMaTHKH Ha YpOBHE OCHOBHOTO O0IIET0 0Opa30BaHUs HAIIPABICHO HA JTOCTIKCHUE
06y‘IaIOIlII/IMI/IC$1 JIMYHOCTHBIX, MCTAIIPEAMETHBIX U ITPEAMETHBIX O6p330BaTeJH>HBIX PE3YIBTATOB OCBOCHUA
y4e0HOTO TIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbTaTe n3ydeHus MaTeMaTHKU Ha YPOBHE CPEHET0 00IIero oopa3oBaHus y 00yJaroIerocs OyayT
cOpMHUPOBAHBI CIICAYIOIINAE THIYHOCTHBIC PE3yIbTAThI:

1) rpa)KAaHCKOI'0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTD TPAKAAHCKON TTO3UIMH 00YYaIOIIETr0csl KAK aKTHBHOTO U OTBETCTBEHHOTO WJICHA
poccuiickoro o0miecTBa, NpeAcTaBIeHHe 0 MaTeMAaTHYECKUX OCHOBaX ()YHKLIMOHUPOBAHUS Pa3IMYHbBIX CTPYKTYD,



SIBIICHUH, TIPOIIEAYP TPaXKTaHCKOTO 00IIIecTBa (BEIOOPHI, OTIPOCHI M IPYTOE), yMEHHE B3aUMOJIEHCTBOBATH C
conuajJbHbIMHA MHCTUTYTaMU B COOTBECTCTBUU C UX (I)YHKHI/ISIMI/I 1 Ha3HA4YCHHEM,

2) NaTPUOTHYECKOTO BOCIIUTAHUSL:

c(hOPMUPOBAHHOCTh POCCHUMCKOW TPa)KIaHCKOW MJISHTHYHOCTH, YBAXKCHHUS K MPOIIOMY M HACTOSIIEMY
POCCHIICKOI MaTeMaTUKH, LICHHOCTHOE OTHOILIEHHE K TOCTHXKEHUSIM POCCUICKUX MaTEMaTUKOB U POCCUICKOI
MaTEeMaTHYECKOH LIKOJIbI, UCIOIb30BAHUE ITUX JOCTIKCHUH B IPYTUX HayKax, TEXHOJIOTHUX, chepax SKOHOMHKH;
3) JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEN POCCUIICKOTO Hapoaa, chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
OTUYCCKOI'O IMMOBCACHUS, CBA3AHHOI'O C MMPAKTUYCCKHUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ HAayYKU U ACATCIIbHOCTBIO
y4€HOT0, OCO3HAHHE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO Oy IyIIero;

4) 3CTETHYECKOTO BOCIIUTAHHSL:

ACTETUUECKOE OTHOIICHUE K MUPY, BKJIIOUAs SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BbEKTOB, 3ajad,
pelIeHuH, pPacCyKICHUH, BOCHPUUMYHUBOCTH K MATEMAaTHYECKUM ACIIEKTaM Pa3INYHbIX BHJIOB UCKYCCTBA;

5) (hn3uyecKoro BOCIIMTAHUS:

c(OpMHUPOBAHHOCTH YMEHHS IPUMEHATh MaTEMAaTUUECKUE 3HAHUS B HHTEPECax 3J0POBOro U 0€30macHoro oopasa
KHU3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0POBBIO (340pOBOE MUTAHKE, COATAaHCUPOBAHHBINA PEXKUM
3aHSATHI U OTIIBIXA, PErYIspHas PU3NUECKasi aKTUBHOCTD), PU3HYECKOE COBEPILIEHCTBOBAHUE TIPH 3aHATHIX
CIIOPTUBHO-030POBUTEIIHLHOM NESTEIbHOCTHIO;

6) TPYJOBOT'O BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH TPY0II00US, HHTEPEC K PasIuUHbBIM chepam mpodeccHoHATHLHOR

NS TEIbHOCTH, CBSI3aHHBIM C MATEMATHKOMN U €€ MPHJIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOD
Oyaymieit mpodeccuu U peaaTr30BbIBATE COOCTBEHHBIE YKM3HEHHBIE IIIAHBI, TOTOBHOCTD U CITOCOOHOCTH K
MaTeMaTHYeCKOMY 00Pa30BaHUIO U CaMOOOPa30BaHMIO Ha MPOTSHKEHUH BCEH )KM3HU, TOTOBHOCTH K aKTHBHOMY
YYACTHIO B PEIICHUH MMTPAKTHYCCKUX 3a/1a4 MATCMATHIECKON HAIIPABICHHOCTH;

7) 9KOJIOTHYECKOT0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTD IKOJIOTUIECKOH KYJIbTYPHI, MIOHUMAHHUE BIUSHHS COMHATBLHO- SKOHOMHYECKHX MPOIIECCOB Ha
COCTOSTHUE TIPUPOIHOM M COUANBHON CPEIbI, 0OCO3HAHUE ITO0ATLHOTO XapaKTepa IKOJIOTHIECKUX podIIeM,
OpHEHTAIIMS Ha IPUMCHEHHE MATEMATUIECKUX 3HAHUMN JUTS PEIICHUS 337124 B 00JIaCTH OKPYXKAIOIIEH CPeJIbl,
TUTAHUPOBAHHNE MMOCTYITKOB M OLIEHKH WX BO3MOYHBIX TIOCIECACTBHI [T OKPYKAFOIICH CPEIbI;

8) IICHHOCTH HAYYHOT'O ITO3HAHUS:

cOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
OOIIIECTBEHHOM MPAKTHKH, TOHUMAaHHE MaTEMaTHIECKOW HayKH KaK c(ephl YeIOBEUECKOM IeSTEILHOCTH, ITAIllOB
e€ pasBUTHSA M 3HAYMMOCTH TS Pa3BUTHS [IMBUIIN3AIMH, OBJIaICHHAE I35IKOM MaTeMaTHKd W MaTeMaTHYecKOit
KyJbTypOH KaK CpPEJCTBOM  IO3HAHHS MHpPA, TOTOBHOCTh OCYIIECTBIATH  IPOCKTHYIO U
HCCIIE0BATENBCKYIO IESITEIbHOCTD HHANBUIYATbHO U B TPYIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

B pesynbraTte 0ocBOeHUS MPOrpaMMBbl [0 MaTEMaTHKE HAa yPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs y
oOyyaromerocst OynyT cOpMHUPOBAHBI METAIPEIMETHBIE PE3YNILTAThI, XapaKTEPHU3YIOIINECS OBIIAJICHUEM
YHHUBEPCAIbHBIMU IT03HABATEIBHBIMH JEHCTBUAMH, YHUBEPCATBHBIMA KOMMYHUKATUBHBIMU NEHCTBUSAMU U
YHHMBEPCAIbHBIMU PETYIATUBHBIMU AEHCTBUAMHU.

Ilo3naBaTte/ibHbIE YHHBepPCATbHbIE YUeOHble AeiicTBUS

Bba3oBble Jornueckue aeiicTBUSL:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBCHHBIC PU3HAKH MAaTEeMAaTHYECKIX OOBEKTOB, MIOHSTUH, OTHOIIEHUH
MEXIy HOHATHAMH, HOPMYIHPOBATH ONPEAEICHUS TOHATHH, yCTAaHABIMBATh CYILIECTBEHHBIH IPU3HAK
KJaccu(UKaluy, OCHOBaHUS Ul 00OOLICHNS U CPABHEHHSI, KPUTEPUH ITPOBOIUMOI0 aHAIIN3A,;

BOCIIPHHUMATH, GOPMYIHUPOBATH U IPEOOPa30BBIBATH CYKACHUS: YTBEPAUTEIbHBIC U OTPULIATEIIbHBIC,
eIMHUYHbBIE, YaCTHBIE H O0IINE, YCIOBHBIC;



BBISIBIISITH MAaTEMAaTH4ECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHBOpEUMs B (akTax, AaHHBIX,
Ha6J'IIOILeHI/I§IX U YTBEPXKACHHUAX, MNpcjiaraTb KPUTCPUU AJIA BLIABICHUA SaKOHOMepHOCTCﬁ u
MPOTUBOPEYHIL;

ACIAaTh BbIBOALI C MCIIOJIB30BAHUCM 3aKOHOB JIOTUKU, ACAYKTUBHBIX 1 HHAYKTUBHBIX yMO3aKHIO‘IeHHI>'I,
YMO3aKJIFOUEHHUH 110 aHaJIOT1Y;

MPOBOJUTH CAMOCTOSTEBHO JOKa3aTeIbCTBA MATEMAaTHIECKUX YTBEPKIACHUH (psSMBIE M OT TIPOTUBHOTO),
BBICTPaMBaTh apI'yMEHTAIHIO, IPUBOJUTH IPUMEPHI H KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U
BBIBOJIbI;

BEIOMpaTh criocol pemreHust yueOHol 3a1a4u (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIlICHHS, BHIOMpaTh Hanboee
HNOAXOIAIINN ¢ YIETOM CaMOCTOSATENLHO BBIJICIICHHBIX KPUTEPHEB).

bazoBble Hccnen0BaTeIbCKUe JeHCTBHS:

UCIIONH30BaTh BOIMPOCHI KaK HCCIEJOBATENbCKUH ~ MHCTPYMEHT  ITO3HaHHSA, GOpMyYINpOBAThH BOIIPOCHI,
(buKcupyoIHe MPOTHBOPEYHE, MPoOIIeMy, yCTaHABIUBATH HCKOMOE U IaHHOE, (POpMHUPOBATH THUIIOTE3Y,
apryMeHTHPOBAThH CBOIO TIO3UIINIO, MHEHHE; TIPOBOUTH CAMOCTOSTEIHHO CIIAHUPOBAHHBIN

IKCIIEPUMEHT, UCCIIEIOBAHUE N0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, SIBJICHUS, IpoIiecca,
BBISIBIIGHUIO 3aBUCUMOCTEN MCKOY 06’bCKTaMI/I, SBJICHUAMMU, IIPOLECCaAMMU,

CaMOCTOATEIHHO (OPMYTUPOBATH 0OOOIIEHNUS 1 BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
WCCIIEIOBAaHNUS, OLICHUBATh JOCTOBEPHOCTH MTOMYYECHHBIX PE3YIbTATOB, BEIBOJIOB U 0000IICHNA;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAK)KE BBIABUTATH PEATIONOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ nndopmanyei:

BBISIBIIAITH Je(ULUUTH MH(YOPMALNH, JAaHHBIX, HEOOXOJUMBIX 7151 OTBETA HA BOIIPOC U sl PELLCHHUS 3a/1a4H;
BbIOMpAaTh HHGOPMALIUIO U3 HCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHAIN3UPOBATh, CHCTEMAaTU3UPOBATh U
WHTEPIPETUPOBATh MHPOPMAIUIO Pa3INYHBIX BUJOB U (POPM MpeACTaBICHHS;

CTPYKTYpPHPOBaTh HH(OPMALIHIO, IPEACTABIATH €€ B Pa3InUHbIX (popMax, MIUTIOCTPUPOBATH TpapUIECKH;
OLIEHMBATH HAJEKHOCTH MHPOPMAITUH TI0 CAMOCTOSITEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM,
cOpPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHnkaTHBHBIE yHUBepCcAJIbHbIe y4eOHbIe 1elCTBUSA:

BOCTIPHHUMATD U (POPMYIHPOBATE CY>KICHUSI B COOTBETCTBUH C YCIOBHSMH H LENISIMH OOIIEHUS, SICHO, TOYHO,
IPaMOTHO BBIPAKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBATh MOACHEHUS 110 XOAY
pelieHus 3a1a4u, KOMMEHTHPOBATh MTOJyYEeHHBIH Pe3ybTarT;

B X0/1€ 00CY>XJEHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbl, MPOOIEeMBbl, peIiaeMoi 3a1a4u,
BBICKA3bIBaTh HJEH, HALICIICHHBIC HAa IOMCK PEIIEHHUs, COMTOCTABIATh CBOU CYKIEHUS C CYKICHUSIMH OPYTHX
YYaCTHUKOB JIMaJiora, OOHapyKHBaTh Pa3Inine U CXOACTBO MO3UIHIA, B KOPPEKTHOH popme GpopMynrpoBaTh
pa3HOIIACHS, CBOH BO3PAKEHMUS;

MPEICTABIATH Pe3yJbTaThl PELICHUS 3a/1a4H, SKCIICPUMEHTA, UCCIIEIOBAHUS, TPOEKTA, CAMOCTOSTEIEHO BHIOUPATD
(bopmMar BBICTYIUICHHS ¢ YIETOM 3a1a4 ITPE3CHTAIMN 1 0COOCHHOCTEH ayAUTOPHH.

PerJ'IHTI/IBHbIe YHHUBEpPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

CaMoopraHu3zarms:
COCTABIISITh TUIaH, aJITOPUTM pPEIICHHS 3a]auH, BEIOUPATh CIIOCO0 PEIICHHs C YIETOM HMEIOIIUXCS PECYPCOB U

COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ yIETOM HOBOH
WHPOPMAITUH.
CaMOKOHTPOJIb, YMOIMOHAILHBIA HMHTEILICKT:

BJIAJETh HaBBIKAMH IT03HABATEILHON pe(bnelccml KaK OCO3HaHHs COBEpHIaCMBIX JIENUCTBUI U MBICIIUTEIBHBIX
IMPpOLCCCOB, UX PEIYJILTATOB, BIAACTh criocobamu CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoLecCa 1 pe3yjibTaTa
pemICHuA MaTeMaTH4IeCKOH 3aJa4u,



MPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPY PEIICHUH 33Ja4H, BHOCUTh KOPPEKTHBBI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAWJCHHBIX OMIUOOK, BBISIBICHHBIX TPYAHOCTEH;
OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUAM, O0BSICHATh IPUYMHBI JOCTHKCHHS WM HEAOCTHKECHUS
Pe3yIbTATOB ACATEILHOCTH, HAXOJUTh OUIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas ACATEIBEHOCTD:

MOHUMATh ¥ UCIOJIb30BATh IPEUMYIIECTBA KOMaHIHON U UHIUBHUyaIbHOM pabOThI IPU PEIICHUN YIeOHBIX
3aja4, IPUHUMATB 1IeJThb COBMECTHOH JEATEIBHOCTH, IUTAHUPOBATh OPTaHU3aIlMI0 COBMECTHOU paboTEHI,
pacnpenensiTh BUABI paboT, JOTOBAPUBATHCS, 00CYKIATh MIPOIIECC U Pe3yabTaT paboThl, 00001maTh MHEHUS
HCECKOJBKHX JTIOACH;

y4acTBOBATh B TPYNIOBBIX popMax paboTsl (00CyxKaeHMs, 0OOMEH MHEHUA,

«MO3TOBBIC IITYPMBI» U HHBIE), BHIIOIHATH CBOIO YacTh paOOThl U KOOPIMHUPOBATH CBOU ACHCTBHS C IPYTUMHU
YjieHaMW KOMaH/Ibl, OLIEHHBATh KAYECTBO CBOETO BKJIa/Ia B OO MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMH B3aMMOJEHCTBUSI.

HPEIMETHBIE PE3YJIBTATbBI
K xonuy o0ydenusi B 10 kiacce o0yqyarommiicsi MOJYy4HuT cjelyHOlLIUe NPeAMeTHbIE Pe3yJIbTAThI:
Yncna v BBIYUCICHUSA:

OTIEPUPOBATh MOHSATHAMH: PAIOHATILHOE U ICHCTBUTEIILHOE YUCIIO, OOBIKHOBEHHAS U IECTHYHAS IPOOD,
MIPOIICHTHI;

BBITIOJIHSATH apu(METHYECKHE ONIEPAIMH C PAIMOHATBHBIMU U ACHCTBUTEIBHBIMU YUCIAMIL;

BEITIONHSTH MPHOIMKEHHBIE BEIYUCIICHUS, HCIIONB3YsI MIPABUIIa OKPYTIICHS, AeNaTh MPUKUIKY U OLICHKY
pe3ynbTaTa BRIYHCIICHHIA;

OTIEpPUPOBATh MOHATHSAMH: CTEIICHB C IIEJIBIM MTOKa3aTeNeM, CTaHJapTHas GopMa 3alicH AeHCTBUTEIBHOTO YUCIIA,
KOPEHb HATYpaJbHOW CTENeHH, UCTIOIH30BaTh OIXOAIIIYI0 (POpPMY 3aITUCH IEHCTBUTEIHHBIX YHCEI IS
pelleHns TPAKTHUECKUX 3a/1a4 U TPEICTABIICHUS JaHHbBIX;

OIIEpPUPOBATh MOHATHAMHU: CHHYC, KOCHHYC M TAHT'€HC MPOU3BOJILHOTO YTJIa, UCIIOJIb30BaTh 3aIiCh
MTPOM3BOJIBHOTO YTIIa Yepe3 00paTHbIe TPUTOHOMETPHIECKHE (QyHKIIHH.

YpaBHeHusi U HepaBeHCTBA:

OTIepUPOBATh MOHITHAMU: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, 1110, PAIlHOHAIBHOE, HPPAIIHOHATHHOE
ypaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUIECKOE YPaBHECHUE;

BBITIOJIHSATH MPe0Opa3oBaHHs TPUTOHOMETPUUYCCKHUX BBIPAYKEHUH U pellIaTh TPUTOHOMETPHUECKIE YPAaBHEHUS;
BEITIONHSTH MTPE00pa30BaHMs [ETBIX, PAIIMOHAIFHBIX W HPPAIIMOHATBHBIX BBIPAKCHUN U PeIIaTh OCHOBHBIE THITHI
LEJBIX, PAIIMOHANBHBIX U UPPAlMOHAIIBHBIX YPaBHEHUI U HEPABEHCTB;

MIPUMEHATH YPaBHEHHS 1 HEPABEHCTBA JIJIS PEIICHUSI MATeMaTHYEeCKHX 3a/1a4 M 33/1a4 U3 Pa3IMgHBIX 00IacTei
HayKU{ U PEaIbHOM JKU3HU;

MO/JICJIUPOBATh PEATbHBIC CUTYAIH Ha S3bIKE anreOphl, COCTABIAThH BRIPAKCHHUS, ypaBHEHUS, HEPABEHCTBA TI0
YCIIOBHIO 33][a9H, HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOIB30BaHUEM allliapara anreOphl.

DYHKIHUU U TPaPUKH:

OIEePUPOBATh MOHIATUAMU: (DYHKITHS, CITIOCOOBI 3a1aHus (DYHKIIMH, 00JIaCTh ONPEACICHNUS U MHOXKECTBO 3HAUCHU I
¢bysakmn, rpaduk GYHKINH, B3AUMHO 0OpaTHBIE (PYHKIIUU;

OIIEPUPOBATH MOHATHAMHU: YETHOCTD M HEUETHOCTD (DYHKINU, HYTH (QYHKIIMH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA;
WCTIONB30BaTh rpaduky GyHKITH IS pelIeHns] YpaBHEHHI; CTPOUTh U YATATh rpaduKu TUHEHHOH QyHKINH,
KBaIpaTHYHOW (DYHKIIMH, CTCTICHHON (DYHKITUH C IEJIBIM ITOKA3aTeIIeM;

WCTIONB30BaTh Tpadpukyl GyHKITHH 715 HCCIeIOBaHsI MTPOIECCOB U 3aBUCUMOCTEH MPH PEIISHUH 33134 U3 IPYTHX
y4eOHBIX MPEAMETOB U PEaTbHON )KU3HH, BBEIPAXKATh (hOPMyJIaMHU 3aBUCHIMOCTH MEXIY BETMIMHAMH.

Hayana maTeMaTH4ecKoro anajauza:



OIIEpPUPOBaTh IMOHATHSMU:  IOCJIEAOBATEIbHOCTh, apu(METHUECKasi U FeOMETPUIECKas IPOTPECCHH;
OIIEpPUPOBATH MOHATHAMHU: OECKOHEUHO yOBIBaIOIast TeOMETpHYECKast IPOTPeccHs, CyMMa OECKOHEYHO
yOBIBaIOIIeH reOMETPUIECKON TIPOTPECCHU;

3aJaBaTh MOCJIEA0BATEIBHOCTH PA3IMYHBIMH CIIOCO0AMHU;

HCTIONB30BaTh CBOICTBA MOCIIEAOBATENBHOCTEH U MPOrpeccuil Ul pelleHHsl pealbHbIX 3a1a4 HIPUKIaJHOIO
XapakxTepa.

MHoxkecTBa M JIOTHKA:

OIIEPUPOBATh MOHATHSAMU: MHOXKECTBO, OIIEpaLly HaJl MHOXXECTBAMH; UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmnapart JJid orrcanusd peajbHbIX

MPOIIECCOB U SIBIICHHUM, IPH PELICHUH 3a]1a4 U3 IPYTUX y4eOHBIX MIPEIMETOB; OIIEPHUPOBATH TOHATUSIMH:
oIpeneNneHue, TeopeMa, CIeICTBHE, 10Ka3aTeIbCTRO.

I'eomerpus:

OIIEPHUPOBATh NOHATHAMU: TOUKA, MPSIMasi, INIOCKOCTB;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUN T'€OMETPHUUECKUX 3a1a4;

OIIEPHUPOBATh NOHATHAMU: APAJUICIBHOCTh U NEPIEHIUKYIISIPHOCTD MPAMBIX U INIOCKOCTEH;

KJaccu(UIMPOBaTh B3aMMHOE PpACIOJIOKEHHE NPSMBIX UM IUIOCKOCTEH B IPOCTPAHCTBE;

OTIEpPHUPOBATh MOHSATHAMH: IBYTPAHHBIN YTOJI, TPaHU JBYTPAHHOTO yIia, peOpo ABYTPaHHOTO YIiia, THHEHHBIH
YroJl ABYTPAHHOIO YIiia, FpajycHasl Mepa JBYIPaHHOTO yIJia;

OIICPUPOBATH MMOHATUAMU: MHOT'OT'PaHHUK, BBIHyKHLIﬁ u HeBbIHyKHLIﬁ MHOI'OIr'paHHUK, 3JICMCHTbBI MHOT'OT'paHHUKA,
MPaBWIbHBI MHOTOTPaHHUK;

pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuAa, PU3Ma, IPSIMOYTOIbHBIN Napanjenenumnes, Kyo);
KJ1accu(UIMPOBATh MHOTOTPAaHHUKH, BEIOUPAst OCHOBAaHUS ISl KIIaCCU(HUKALINH (BBITYKIIbIC M HEBBITYKIIbIC
MHOT'OI'PaHHUKH, [IPABUIbHBIE MHOTOTPAHHUKH, IPSMBIC 1 HAKIIOHHBIE IPU3MBI, IapaJuIeIeUIeIb]);
OIIEPHUPOBATh MOHATHAMU: CEKyILas IJIOCKOCTh, CEYEHUE MHOTOIPAaHHUKOB; OOBSICHATH IPUHLIUIBI IIOCTPOCHUS
CEUCHHH, UCIOIB3Ysl METO]I CIIE/IOB;

CTPOUTH CEYEHUS] MHOTOIPAaHHUKOB METOJIOM CJIE/IOB, BBIIIOJIHATD (BBIHOCHBIE) INIOCKHE YEPTEXKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX GUTYpP: BHJ CBEPXY, COOKY, CHU3Y;

pelaTh 3aayi Ha HaX0XKICHUE TeOMETPUIECKUX BEJIMUMH 110 00pas3iaM WU aJropuT™Mam, IpUMEHsIsI H3BECTHbIC
AHAJIMTUYCCKUC METO/IbI IPH PCHICHUU CTAHAAPTHBIX MAaTEMATUYCCKUX 3a/la4d Ha BBIYUCIICHUC paCCTOHHI/II‘/'I MCKOY
ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOI‘/'I, OT TOYKHU OO INIOCKOCTHU, MCKAY CKPCUHINBAIOIIUMUCS IIPSAIMBIMHU,

pelaTh 3aaui Ha HaX0XKICHUE TeOMETPUUECKUX BEJIMYMH 110 00pas3iaM WM aJropuT™Mam, PUMEHsIsI H3BECTHbIC
AHAJIMTUYCCKUEC METOJAbI IPHU PCHICHUU CTaHAAPTHBIX MAaTEMATUYCCKUX 3a/la4 Ha BEIYUCIICHUC YITIOB MEKIY
CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY IPAMON U MIIOCKOCTBIO, MEXy INIOCKOCTSIMHU, IBYTPAaHHBIX YIJIOB;
BEIYHACIATh OOBEMBI U TUTOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma, MUpaMHIa) ¢ TpUMEeHEeHHeM (popMyIL,
BbIYUCIATE COOTHOIICHUA MCKAY IIOAIIMA HOBCpXHOCTCﬁ, O6’béMaMI/I HOZIO6H])IX MHOTI'OI'paHHUKOB;
OIIEPUPOBATh MOHATHAMU: CHMMETPHS B IPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTh CUMMETPUH, LEHTP, OCh U
TJIOCKOCTh CHMMETPHHU (UTYPBI;

W3BJICKATh, MPEOOPa30BbIBATh U HHTEPIPETHUPOBATH HH(POPMAIHIO O MPOCTPAHCTBEHHBIX TEOMETPHUECKUX
¢burypax, npeCTaBICHHYIO Ha YEPTEKaX U PUCYHKAX;

MPUMEHSTh TeOMETpUiecKue (PakThl AJIsl pEIIEHUS CTEPEOMETPHUYECKHX 3a/1ad, IPEANOIararouX HeCKOJIbKO
LIaroB PELICHUs, €CJIM YCIOBUS IPUMEHEHHs 3aJaHbl B IBHOH (opMme;

HPUMEHSATH IIPOCTEHIINE IPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO- KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PELLICHUN
CTEPEOMETPHUYECKHX 3a/1a4;

MPUBOIUTH MIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KHU3HHU, PACIIO3HABATH POSIBICHUE
3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHSTh TOTy4YeHHbIC 3HAaHHUS Ha IPAKTHKE: aHAJM3HUPOBATh peaibHbIC CUTYalluH U IPUMEHSTh U3yUCHHBIC
MOHATHS B POLIECCE MTONUCKA PELICHHS MaTeMaTHYeCKH C(OPMYJINPOBAaHHOM POOIEMbl, MOAEIUPOBAThH
peaibHbIe CUTYaIlUU Ha SI3bIKE TEOMETPHH, UCCIIEAOBATh OCTPOCHHBIE MOJICIH C UCIOIh30BAHHUEM
reOMETPUYECKHX MTOHATHUH U TeOpeM, ammapara aareopsl, pelarb IpakTHUYECKUe 3aa4ul, CBsI3aHHbIE C
HaXO0XACHUEM I'€COMCTPUICCKUX BCIIMYMH.



BeposiTHOCTDH M CTATUCTHKA:

YUTATh U CTPOUTH TAOJIHIIBI U TUATPAMMBI;

OIIEpPHUPOBATh NOHATHAMU: cpeiHee apuMeTHuIecKoe, Menana, HanOoblIee, HAMMEHbIIee 3HAYCHNE, Pa3Max
MacCHBa YHCIIOBBIX JaHHBIX;

OTIEPUPOBATH MOHITHAMU: CITYIalHBIA SKCIIEPUMEHT (OTIBIT) U CITydaifHOe COOBITHE, DIIEMEHTAPHOE COOBITHE
(371eMEHTapHBII UCXO0/1) CITY4aHHOI0 OMbITa, HAXOJUTh BEPOSITHOCTH B OIBITAX C PABHOBO3MOXKHBIMU
CIly4YailHBIMU COOBITHSMH, HAXOJUTh U CPABHUBAThH BEPOSTHOCTH COOBITHI B M3YUEHHBIX CITyYaitHBIX
9KCHEPUMEHTAX;

HaXOJUTh U POPMYITUPOBATH COOBITHS: TIepecedeHre U O0bEeAMHEHHE JaHHBIX COOBITHIA, COOBITHE,
IPOTUBOIOJIOKHOE JAHHOMY COOBITHIO, ITOJIb30BAThCS JUarpaMmMaMu Dinepa u GopMyIioil ClI0oKeHUS
BEPOSITHOCTEH IIPH PELICHUH 3a1a4;

OTIEPUPOBATh MOHSATHAMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIEC COOBITHSI, HAXOAUTH BEPOSTHOCTH C TIOMOILBIO
MIPaBUJIa YMHOXEHHUS, C IOMOLIbIO IepeBa CIIy4aifHOTrO OIbITA;

MPUMEHITh KOMOMHATOPHOE MIPABUIIO YMHOXKEHUS IIPH PELICHUH 3aa4; ONepUpPOBATh MOHATHUAMH: UCIIBITAHNUE,
HE3aBUCHMBIE HCIIBITAaHUS, CEPHSL

UCTBITAHUM, yCIeX U HeyJa4ya, HaXOIUTh BEPOSITHOCTH COOBITUI B CEpUHU HE3aBUCHMBIX MCIIBITAHUHN 10 IEPBOTO
ycIiexa, HaXOAUTh BEPOSTHOCTH COOBITHI B CEpHHU HCIIBITaHUN bepHysy;

OIIEPUPOBATh MOHATHAMU: CIydaiiHas BEJIMYMHA, paclpeielieHue BEPOSTHOCTEH, AuarpaMMa pacpeieeHusl.

K xonny o0y4yenns B 11 knacce ody4yarommiicss NoJy4uT ciaeyolue NpeIMeTHbIE Pe3yabTaThl:

Yncna ¥ BBIYUCICHUS:

OTIepUPOBATh MOHATUAMU: HATYpaJIbHOE, I1eJI0€ YHCII0, UCTIOIh30BaTh MPU3HAKH JIETUMOCTH LEJIbIX YHCE,
pa3IoXKeHNe YHciIa Ha IPOCTBIE MHOXKHUTENH [T PEIICHU 3a1aY;

OINEpUPOBATH MMOHATHEM: CTENIEHD C PAIlHOHATIBHBIM ITOKA3aTENIEM;

OTIEPHUPOBATh MOHATHAMU: JIOTApU(M YHCTIa, AECATHYHBIC U HATypallbHBIE IOTApUPMEIL.

YpaBHeHMsI M1 HEPABEHCTBA:

MPUMEHSTH CBOHCTBA CTETICHH JIsl MPeoOpa30BaHusl BEIPAXKEHHUH, ONIEPUPOBATh TOHATHSIMU: TTOKa3aTeIbHOE
YpaBHEHHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THITBI TOKA3aTENIBHBIX YPaBHEHUH U HEPABEHCTB;

BBITIOJIHSATH MPe0Opa3oBaHus BBIPAKEHHUH, COIEPKAIIUX JIOTapU(PMBbI, OTIEPUPOBATH TOHATHSIMHU:
JorapugMUIecKoe ypaBHECHUE H HEPABEHCTBO, PElIaTh OCHOBHBIE THITHI JIOTApU(PMHUIECCKUX YPAaBHEHUH H
HEPABEHCTB;

HaXOJUTh PELIEeHHs MPOCTEHIINX TPUTOHOMETPUIECKIX HEPABEHCTB;

ONEpUPOBATh MOHATHAMHU: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ pPEelICHHE, UCTIONb30BATh CUCTEMY JIMHEHHBIX
YPaBHEHUH AJIA pElIeHNs] IPAaKTHYECKUX 3a]aY;

HaXOJUTh PELIeHHs MPOCTEHIINX CUCTEM U COBOKYIHOCTEH paI[OHANbHBIX YpPaBHEHUH U HEPABEHCTB;
MOJIEJIUPOBATh PEAIBHBIC CUTYALMH Ha A3bIKE aJreOphl, COCTABIIATE BHIPAKEHUS, yPAaBHEHUS], HEPABEHCTBA U
CHCTEMBI 110 YCIIOBHIO 337a4H, UCCIIEIOBAThH MIOCTPOSHHBIE MOJIEITH C MCIIOIB30BAHUEM aliapara aareOpsl.
DYHKIHUU U TPaPUKH:

OIIEpPHUPOBATh MOHATHAMU: IIEpHOANYECKast GYHKLUS, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, TOUKH SKCTpEMyMa
¢dyHKIMY, HanOOJbIlIce U HANMEHbIIIee 3HauUeHU QYHKIMU Ha POMEXKYTKE, UCIIOIB30BaATh UX IS UCCIIEIOBAHUS
(hyHKIIH, 3aJaHHON TpauKOM;

ONEpUPOBaTh TOHATHAMHU: TpadUKH  MOKa3aTeNbHOW, JIOrapu(pMUYECKON U TPUTOHOMETPUYECKUX
¢dyHKIMH, n300paxaTh NX Ha KOOPJMHATHOH IJIOCKOCTH U MCIIONB30BATh ISl PELICHUS] YpaBHEHHI 1 HEPAaBEHCTB;
n300paXkaTb HA KOOPAMHATHOM MJIOCKOCTH TpaQuKH JMHEHHBIX YpPaBHEHUH M UCIIOJIB30BAaTh UX AJIS
pEeLIeHUs] CUCTEMBI JIMHENHBIX YPaBHEHU;

WCTIONB30BaTh rpaduky (yHKUUH I UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH U3 APYTHX YU4EeOHBIX
JUCIUILINH.
Hayasia maTeMaTH4ecKoro aHaau3a:



OIIEPUPOBATh MOHATHAMU: HETIpepbIBHAs (DYHKIMS, IPOM3BOAHAS (DYHKIINHU, HCIOIB30BATh FEOMETPHUUECKUN 1
(U3NUECKUIl CMBICIT IPOU3BOAHOM ISl pelICHHs 3a/1ay;

HaXOIUTb IPOU3BOJHBIEC IEMEHTAPHBIX (PYHKIMH, BBIYUCIATH POU3BOIHBIE CYMMBI, IPOU3BENEHHS, YACTHOTO
(yHKITHIA;

HCTIOJIb30BaTh NPOU3BOAHYIO LIS UCCIIENOBaHUS (PYHKIIMY HA MOHOTOHHOCTb M SKCTPEMYMBI, IPUMEHSTh
pe3yabTaThl HCCIEAOBAHMUS K IOCTPOCHUIO IPa(hUKOB;

HCIIONIb30BaTh  IIPOM3BOJHYIO JUISl  HAXOXACHMS  HAWIYYIIEro  PEUICHMs B IPUKIJIAIHBIX, B TOM YUCIIE
COLIMAIbHO-9KOHOMHYECKHX, 3a7a4ax;

OTIEpPUPOBATh MOHATHAMH: TIEPBOOOPa3Hasi K MHTErpall, MIOHUMATh TEOMETPHUYCCKUN 1 (PU3NIECKUN CMBICIT
WHTErpaja;

HaxXOIuTh MEPBOOOPA3HBIE 3JIEMEHTAPHBIX (QYHKLUM, BBIYUCIATH HHTErpai o gopmyne HeroToHa—
JleiiOnmria;

pelaTh NpuKIagHble 3a/1a41, B TOM YUCIIE COLMAIbHO-9KOHOMUYECKOTO U (PU3UUECKOr0 XapaKkTepa, CPpeICTBAMU
MaTEMaTHYECKOTO aHAIH3a.

I'eomerpus.

OIIEPUPOBATH MOHATHAMU: [IMJIMHIAPUIECKAs IOBEPXHOCTh, 00pa3yIoHe IHHAPUIESCKOH TOBEPXHOCTH,
LWINHIDP, KOHWYECKasl IOBEPXHOCTh, 00pa3yoLIie KOHNIECKOH MOBEPXHOCTH, KOHYC, ChepruecKasi IOBEPXHOCTb;
pacro3HaBath Telia BpaleHus (IMIMHAD, KOHYC, cepa U 11ap); 00BACHATH CIIOCOOBI OIYUYCHHS TSI BPAIllCHUS;
KJ1accu(UIMPOBATH B3aUMHOE PACIIONIOKEHHE CPEephl U TUIOCKOCTH; OTIEPUPOBATH MOHATHSIMU: IIAPOBOH CETMEHT,
OCHOBaHHUE CEIMEHTa, BHICOTA

CerMeHTa, IapOBOM CJIOH, OCHOBaHHUE MIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJI0s, IAPOBOM CEKTOD;

BBIYUCIIATH 00BEMBI U TIOLIAIU TIOBEPXHOCTEH TeJ BpaIEHHs], TeOMETPUIECKUX TeJl C IPUMEHEHUuEeM (HopMyT;
OIIEpPHUPOBATh MOHATHSAMU: MHOTOTPaHHUK, BIIMCAHHBIN B c(hepy U ONMCAHHBINA OKOJIO cepsl, cepa, BOUCaHHAs B
MHOTOTPaHHUK WU TEJIO BPAILICHHS;

BBIYHUCIISATh COOTHOILEHHS MEKAY IIOLIASIMH TIOBEPXHOCTEH 1 00bEMaMH OJOOHBIX TET;

n300paxath u3ydaeMbie GUTypsl OT PYKH U ¢ IPUMEHEHUEM IPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BEITIONHATH (BRIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (UTYp: BUA CBEPXY, COOKY, CHHY,
CTPOUTH CEUCHUS TN BPALICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH M  NPeoOpa3oBBIBaTh  HWH(POPMALHUIO O IPOCTPAHCTBEHHBIX
reoMeTpUYECKHUX (PUrypax, NpeACTaBICHHYIO Ha YePTEXax U PUCYHKAX;

OIIEPHUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATH JEHCTBHS CII0KEHHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB M YMHOKEHHSI BEKTOPA Ha YUCIIO, OOBSCHATS,
KaKHMH CBOMCTBaMH OHM 00JIaAaIOT;

MPUMEHSITh TIPABUIIO TIApaJIeIIeUIIe/1a;

OTIEPUPOBATH MOHATHAMH: IEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJAWHATHI BEKTOPA, YTOJl MEXKAY BEKTOPaMHU, CKAJISIPHOE MPOU3BEIEHUE BEKTOPOB, KOJIMHEAPHBIC U
KOMILJIaHApHbIE BEKTOPBHI;

HaXOJIUTh CyMMY BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH, CKAISIPHOE
MIPOMU3BEIEHHUE, PACKIAbIBATh BEKTOP 10 JBYM HEKOJJIMHEAPHBIM BEKTOPaM;

3aaaBaThb IJIOCKOCTb YPAaBHCHHEM B HeKapTOBOﬁ CHUCTCMC KOOpAWHAT,

MPUMEHSTh T€OMETpUUECKUe (PaKThl A1 pEIIEHHUs CTEPEOMETPUUYECKHX 3a/1ad, PEeANOIararouX HECKOJIBKO
[IaroB PEIICHUs, €CII YCIOBUS IPUMEHEHUSI 3a]JaHbI B SIBHOH (opMe;

pemnIaTh MpocTerme reoMeTpUYeCKre 3aJa4l Ha IPUMEHEHNE BEKTOPHO- KOOPJHHATHOTO METO/1a;

pemiaTth 3aJaun Ha JOKa3aTeJIbCTBO MaTEMATHUYECKUX OTHOILIEHUH U HaX0XK/IeHHE FeOMETPUYECKIX BEIMYUH 110
o0pasLam WK aIropuT™Mam, IPUMEHSS U3BECTHBIE METOIbI P PELLICHUN CTAHAAPTHBIX MAaTEeMAaTHYECKHX 3a/1a4;
MPUMEHSTh IPOCTEHIIINE IPOrpaMMHBIE CPEACTBA U ANEKTPOHHO- KOMMYHHKALIMOHHBIE CHCTEMBI IIPU PEIICHUH
CTepEeOMETPHUECKUX 3a/1a4;



MPUBOIUTH IIPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KHU3HHU, PACIIO3HABATH POSIBICHUE
3aKOHOB T'€OMETPHH B HCKYCCTBE;

MPUMEHSTh TOTy4YEHHbIE 3HAaHHUS Ha MIPAKTHKE: aHAJM3UPOBATh peabHbIe CUTYalluH U IPUMEHSTh U3yUCHHBIC
MOHATHS B POLIECCE MTONUCKA PELICHHS MaTeMaTHYeCKH C(OPMYJINPOBAaHHOM MPOOIEMbl, MOAECTIUPOBAThH
peayibHbIe CUTYaIlUH Ha S3bIKE T€OMETPHH, UCCIIE0BATh TOCTPOSHHBIE MOJEIH C HCIIOIb30BaHUEM
reOMETPUYECKUX MTOHATHUH U TeOpeM, ammapara aareopsl, pelarb IpakTHUECKUe 3aa4ul, CBsI3aHHbIE C
HaXO0KACHUEM I'€OMETPUICCKUX BETHYHH.

BepOﬂTHOCTb H CTATHCTHKA

CpaBHUBATh BEPOATHOCTHU 3HAYCHUH CHy‘IﬂﬁHOﬁ BCJIMYMUHBI 11O PAaCHIpPCACIICHUTIO UJIX C ITIOMOIIBLIO JUarpaMm;
OIICPUPOBATHL NOHATHUEM MATEMATUUYCCKOI'O OXXKUAAHWA, IPUBOAUTE MMIPUMCPBI, KaK IPUMCHACTCA MaTEMATUICCKOC
OXXHUOaHUC cnyqaﬁHoﬁ BCJIMYUHBI HAXOAUTh MAaTEMATHYCCKOE OKUAAaHUEC 110 JaHHOMY paCIIpeaCIICHUIO,

HUMETH MPEACTABJICHUE O 3aKOHE OONBIIHX YHCEII; UMETHh NPEACTABIICHUE O HOPMAJIBbHOM paCIpECaACICHUMN.

COAEP/KAHUE OBYUYEHUS
10 KJIACC
Yucna v BIYUCICHAS

PanmonanpsHbie urcia. OOBIKHOBEHHBIE U JECSITUIHBIE TPOOH, TTPOIIEHTHI, 0ECKOHEUHBIEC TIEPUOINIECKIE TPOOH.
Apudmernueckue onepanuy ¢ palMoHaIbHBIMH YHCIaMH, IPe00pa30BaHUs YUCIOBBIX BBIPAKCHHUH.
[Tpumenenune aqpobeit 1 MPOLEHTOB AJIsI PELICHNUS IPUKIAAHBIX 3a/1a4 U3 pa3IMYHbIX 0Tpaciel 3HaHuH
peanbHOM *)u3HU. [leiicTBUTENbHBIE YnCa. ParimoHanbHbpIe U MppalMoHabHEIC YicTa. ApruMeTHIecKue
OIIepaLiy C IeHCTBUTENbHBIMH YnciIaMu. [IpuGnmKkEHHBIC BBIYMCIICHHS], IPABUIIA OKPYIJICHUS, IPUKUIKA U
OLICHKA pe3ynbTara BbunciaeHni. CTeneHs ¢ nenbM nokasaresneM. CrannaprHas Gpopma 3anucu
JeWCTBUTEIBHOTO yncia. Mcmonb3oBanue mnoaxomsmed (opMbl 3amucH  JCHCTBUTEIBHBIX HYHCEI IS
pelIeHNs NPAKTHYECKUX 3a/1a4 U MPEJICTaBICHUS JaHHbIX. APUPMETHUECKUI KOpEeHb HATYPalbHOM CTEIICHH.
JeiicTBus ¢ apuMETHIESCKUMH KOPHSIMH HaTypanbHOU cteneHn. CHHYC, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
apryMmenTa. ApKCHHYC, apKKOCHHYC, apKTaHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHus1 1 HEpaBeHCTBA

ToxxnectBa u TOXIECTBEHHBIE TpeoOpa3oBanus. [IpeoOpa3oBaHrne TPUTOHOMETPUIECKIX BBIPAKESHHUI.

OcHOBHBIE TpUTOHOMETpUIEcKue GopMysbl. YpaBHEHHE, KOPEHb ypaBHeHUs. HepaBeHCTBO, pelenne
HepaBeHCTBa. MeToa nHTepBalioB. Pelenne neipx U [poOHO-palioHABHBIX YPAaBHEHUH U HEPABEHCTB.
PeieHue nppanroHanbHbIX YpaBHEHUN U HEPABEHCTB. PellleHne TpUroHoMeTpuieckux ypaBHeHull. [IlpuMenenue
YpaBHEHUI M HEPABEHCTB K PEIICHUIO MAaTEMaTHUECKUX 3a/1a4 U 3a7a4 U3 Pa3InIHbIX 001acTell HAyKH U
peanbHON XKU3HH.

DYHKIHHU U rpapuKH

Oynkms, ciocoOsl 3ananus pyHkuun. ['paduk pynkuuu. Bzanmuo odpataele Gyakuun. O6nacTb onpeaencHus
W MHOXecTBO 3HaueHNH ¢yakmmn. Hymun dyakmun. [IpoMexyTky 3HakonocTosHCTBA. UETHBIE U HEUETHBIS
¢ysaxmun. CreneHHas pyHKIUS C HATypalIbHBIM U TIENTbIM IToKazateneM. E€ cBoiicTBa u rpaduk. CBoWCcTBa 1
rpad¥K KOpHS N-0oi cTeneHu. TpUroHoMeTpruIecKasi OKpy>KHOCTB, OTIpeIeieHUEe TPUTOHOMETPHUYECKUX (PYHKIHHA
YHCIIOBOIO apryMEHTA.

Havyajga MaTeMaTH4eCKOr0 aHAJIHA3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS MTOCIEA0BATEILHOCTE. MOHOTOHHBIE OCIIEI0BATEIBHOCTH.
ApudmeTnyeckas U reoMeTpruecKas Iporpeccuu. beckoHeuHo yOBIBaIONIas TeOMETPHUIECKas IPOrPECCHsl.
Cymma OeckoHEeYHO yOBIBaroIIel TeoMeTpruIeckoil nmporpeccuu. GopMyna CIOKHBIX MPOIEHTOB. Vicrons30BaHme
MIPOTPECCUH JISI PEeILIEHHUs pealbHbIX 3aj[ad MPUKIAJHOTO XapaKkTepa.



MHo:kecTBa 1 JIOTHKA

MHoOKeCTBO, orlepanuy Hajx MHOKecTBamu. JlmarpamMmmel Ditnepa—BenHa. [IpuMenenue TeopeTuko-
MHOXCCTBCHHOTO aIlriapara AJjid OnrcaHus pCaJIbHBIX ITPOLCCCOB U HBJ’IGHHﬁ, IIpyu PCIICHUH 3aaa4 U3 JPYyTrux
yueOHbIX npeaMeToB. OnpezaeneHne, TeopeMa, CIeCTBUE, J0Ka3aTeIbCTBO.

I'eomerpus
IIpsiMble ¥ I0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATHUS cTepeoMeTpur. Touka, mpsmast, IIOCKOCTb, MPOCTPaHCTBO. [IoHsATHE 00 aKCHOMAaTHYECKOM
MIOCTPOEHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHoe pacnionoxeHre IpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, TAPAUICIIbHBIC U CKPELIMBAIOLINECS
npsimble. [lapaniaensHoCTh IPAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE: MapajiesbHbIe MPSIMBIE B IPOCTPAHCTBE,
NapayiebHOCTh TPEX MPAMBIX, AapaJIIbHOCTD NPSMON U INIOCKOCTH. YTJIBI C COHANPaBICHHBIMUA CTOPOHAMH,
YroJl MeXAY MPSIMBIMU B IpocTpaHcTBe. [lapaienbHOCTh MIIOCKOCTEH: napajiebHble INIOCKOCTH, CBOHCTBA
napaenbHbIX Tockoctel. [IpocTelinme npocTpaHcTBEHHBIE (PUTYPHI Ha IUIOCKOCTH: TETPa’ap, Kyo,
napaiesenuIes, IOCTPOSHUE CeUCHHUH.

IlepnieHIUKYIAPHOCTD MPSAMOA M IIOCKOCTH: MEPNEHANKYISPHBIE MIPSIMBIE B IPOCTPAHCTBE, IPSMBIE
MapauleIbHbIE U IEPIEHIUKYIISIPHBIE K INTOCKOCTH, MPU3HAK NEPIEHANKYIISIPHOCTH IPAMOI U INTIOCKOCTH,
Teopema O IPSIMOU NEPIEHANKYJIIPHON INIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJl MEXAY IPSIMOM U IUIOCKOCTBIO,
JIBYTPAHHBIN yTOJI, IMHEHHBIN YroJ IBYTPaHHOTO yria. [lepneHanKynsap 1 HakJIOHHBIE: PACCTOSTHUE OT TOYKH 10
TUIOCKOCTH, PACCTOSHUE OT MPSIMOH 10 TNIOCKOCTH, MPOEKIUs (PUTYpPBI Ha MIIOCKOCTh. [leprneHanKynsIpHOCT
IJIOCKOCTEW: NMPU3HAK NEPIECHIUKYISIPHOCTH ABYX IuTockocTel. Teopema 0 TpEX NepneHIuKyIsapax.

MHororpaHHuKH

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOT'OI'PAHHUKA, BBIITYKJIbIC U HEBBIITYKJIbIC MHOIOTPaHHHUKH,
pa3BépTka MHOrorpanHuka. [Ipusma: n-yroiapHas mpu3ma, FpaHd ¥ OCHOBAHUS MPU3MBI, MIpsIMast 1 HaKJIOHHAas
MpU3MBbl, OOKOBas U MOJIHAs TOBEPXHOCTH MpU3Mel. [lapannenenunen, npsiMOYTroIbHBIN apauIeIenue] U ero
cBolicTBa. [Ilupamuia: n-yroapHas nupaMuia, TpaHd U OCHOBAHUE NTUPAaMUIbI, OOKOBas U MOJIHASI TOBEPXHOCTh
MUPaMUJIBL, IPAaBUIbHAS U yCeUEHHAS TUpaMuAa. DJIEeMEHThI IPU3MBbI U upamMuabl. [IpaBunsHbIe
MHOTOIPaHHUKU: MIOHATHE MPaBUILHOIO MHOT'OI'PaHHUKA, IPaBUJIbHAS IIPU3Ma U IpaBUIbHASI TUpaMH[A,
MpaBUIbHAS TPEYTOJIbHAS TUPaMUJIA M PABUIIBHBIN TeTpadap, KyO. [IpeacraBienne o mpaBUiIbHBIX
MHOT'OIpaHHUKAX: OKTa’ap, AoAeKasap U ukoca’rap. CeueHus npu3Mbl U nupamuabl. CHMMETpHs B IPOCTPAHCTBE:
CUMMETpPHS OTHOCUTEIBHO TOUKH, MPSIMOM, TNIOCKOCTU. DJIEMEHThl CHMMETPUH B MMpaMUIax, Napajuiesenunenax,
MPaBUJIBHBIX MHOTOI'paHHHUKAX.

Brruucnenne 31eMeHTOB MHOTOTPaHHUKOB: p&0pa, quaroHany, yrisl. [lnomans 60K0BO# MOBEPXHOCTH U TOJHOU
MTOBEPXHOCTH MPSMOU IPHU3MBI, ILIOMAAb OCHOBAHUI, TeopeMa 0 OOKOBO TTOBEPXHOCTH TIPSIMOM PU3MBL.
[Tnommane 60KOBOI MOBEPXHOCTH W TOBEPXHOCTH MPABIIIFHON TUPAMHUIBI, TEOPEMa O TUIOIIAAN YCeUEHHON
nupamusl. [Torstue 06 006béMe. O0bEM nmupaMuabl, npusMel. [lomoOHbIe Tena B ipocTpaHcTBe. COOTHOLICHHS
MEXIy IUIOLIaIsIMU TOBEPXHOCTEN, 00bEMaMU TOAOOHBIX TEII.

BepOﬂTHOCTb H CTATHCTHKA

[Ipencrasnenue qaHHBIX ¢ TOMOLIBIO TabauI 1 quarpamm. CpenHee apudMeTHIecKoe, MeIiana, HaubobIlee u
HauMEHbIIIee 3HAUYCHUS, pa3Max, JUCIIEPCHsI U CTAHIaPTHOE OTKJIIOHEHHE YHCIIOBBIX HA0OPOB.

CrydaiiHble SKCIIEpUMEHTHI (OTIBITHI) U CIIy4aliHbIe COOBITHS. DieMeHTapHble cOOBITHS (McX0bl). BeposTHOCTH
CIIy4aifHOTo COOBITHS. BaIM30CTh 4YacTOTHI M BEPOSTHOCTU COObITHH. Ciiy4aliHble ONBITH C PABHOBO3MOKHBIMHU



AIIEMEHTAPHBIMH COOBITHAMU. BEPOSITHOCTH COOBITHIA B OTBITAX C PABHOBO3MOKHBIMHU 3JIEMCHTAPHBIMU
COOBITHSAMHU.

Omnepauynu Haj COOBITHSIMU: TIepecedeHne, 00beTMHEHUE, TIPOTUBOIIONOXKHEIE COOBITH. J(narpaMmMel Diinepa.
dopMyIa CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTh. Y MHOXKEHUE BEPOATHOCTEN. [lepeBo cirydaiiHOro 3kcrepumenTa. @opmyria noaHou
BeposiTHOCTU. HezaBucumble COOBITHS.

KombunaropHoe npasuno ymHOxkenus. [lepectanoBku u daktopuan. Yucno coueranuid. Tpeyronbauk [lackans.
®opmyrna 6uHOMa HproTOHA.

BunapHsIit ciryyaiiHbli ONBIT (MCTIBITAHKE), yCTIeX U Heynada. HezaBucumele ucnbitanus. Cepust HE3aBUCHUMBIX
WCIIBITaHUI 110 TIepBoro ycrexa. Cepusi He3aBHCUMBIX UCTIBITAaHUN bepHymn.

Crnyuaitnas BenmnanHa. Pacripenenenne BepositHocTel. J{marpamma pacnpenenenus. [Ipumepsr pactipeneneHuii, B
TOM YHCJIE, TEOMETPUUECKOE 1 OMHOMHAIBHOE.

11 KJIACC

Yucna v BIYUCICHAS

Hartypanbabie u nensie uncna. [IpusHaku genumocty nenbix yncelsl. CTeneHb ¢ palMoHaIbHBIM [I0Ka3aTeNIeM.
CBoiicTBa cTElNeHMN.

Jlorapudm uncna. JlecsiTuunbie 1 HATYpaIbHBIE JOTAPU(MBL

YpaBHeHusl 1 HEpaBeHCTBA

[IpeobpazoBanue BeIpaKeHUH, COJIEPKALINX JIOTapUPMEIL.

ITpeoGpa3oBanue BBIDAKEHUH,  COJEpXKAIUX CTEHCHH c palKOHaIbHBIM II0KA3aTENIEM.
IIprMepsl TPUTOHOMETPUYECKHX HepaBeHCTB. [loka3aTenbHbIe ypaBHEHNS H HEPABEHCTBA.

Jlorapudmuyeckre ypaBHEHHS U HEPABEHCTBA.

Cucrembl THHEHHBIX YpaBHEHUH. PeleHre mpuKiIagHpIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI INHEHHBIX YpaBHEHUH.
CucTeMbl ¥ COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MaTeMaTHUYeCKUX 33/1a4 U 33]1a4 U3 Pa3IMyHbIX
o0yacTei HAyKH U peaTbHOM KU3HU.

DYHKIHHU U rpapuKH

Oynkus. [Tepuognyeckue pyHkiun. [IpoMekyTKH MOHOTOHHOCTU (BYHKIIUH. MaKCUMYMBl 1 MUHUMYMBI
¢yaxun. Hanbonpniee 1 HauMeHpIiee 3HaUYeHNE (PYHKITUN Ha TPOMEXKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOWCTBA U rpaduKu.

[lokazarenbHas u morapudmuyeckast GyHKIUU, UX CBoWCTBa U rpaduku. Micnons3oBanue rpadukoB (yHKIIHIA
JUISl pELIEHUS] YPABHEHUI U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpagukoB QyHKIMHA A1 UCCIEAOBAHUS POLIECCOB M 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT MIPU
peLIeHNH 3a/1a4 U3 APYTUX YUEOHBIX PEIMETOB U PEANbHON KHU3HU.

Havajia MaTeMaTH4€eCKOI0 aHAIU3a

HenpepriBHbie ¢pyHKIMN. MeTox MHTEPBAIOB LTSl pellieHns] HepaBeHCTB. [Ipon3BoaHast GyHKIUH.
I'eomeTpuyeckuii 1 GU3NIECKUI CMBICIT TIPOU3BOTHOM.

[IpousBoaHbIe AeMeHTapHBIX QyHKIMH. DOpMyITbl HAX0XKIEHHS IPOU3BOIHON CYMMBI, TPOU3BEACHUS U
YaCTHOTO (PYHKIIHH.

[Ipumenenne TIPOU3BOAHON K MCCIIEOBaHUIO GYHKIMIA HA MOHOTOHHOCTH W 3KCTpeMyMbl. HaxoxmeHnue
HauOOJIBIIETO ¥ HAUMEHBIIIETO 3HAYCHUS ()YHKIIMH Ha OTPE3KE.

HpI/IMeHeHHe HpOHSBO}IHOﬁ I HaXOKACHWA HAWJIYdIIeTO PCIICHUA B IPUKIIAAHBIX 3aaadax, IJId OIIPEACICHUA
CKOPOCTH TIpOIIecca, 3aJaHHOTO POPMYIION MK TPapUKOM.

[lepBooOpa3zHast. Tabnuna nepBooOpa3HbIX.



WuTerpai, ero reometpudeckuil u pu3ndeckuii cMbeich. Berancnenue naterpana no popmyne HeroToHa—
JleiiOHuma.
I'eomerpus

Tesna Bpamenus
Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIoIie HMIHNHAPUIECKOW TOBEPXHOCTH, OCh IMIINHAPUIECKON
moBepxHOCTH. L{unmuHp: OCHOBaHUS 1 OOKOBas MOBEPXHOCTH, 00pa3yroImas U OCh, IIOMAAb OOKOBOHW U IOTHON
MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yolie KOHMYECKOI MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOH MOBEPXHOCTH.
Konyc: ocHOBaHue 1 BepilMHa, 00pa3yrolas U OCh, ILIOMAAb OOKOBOK M MOJTHOW TOBEPXHOCTH. Y CCUEHHBIN
KOHYC: 00pa3yroIre 1 BRICOTa, OCHOBaHUS ¥ OOKOBasl IOBEPXHOCTH.

Cdepa u map: ueHTp, paauyc, IuaMmeTp, MIoNaabs MoBEpXHOCTH chepbl. BzanmMHoe pacmonoxenne chepsl 1

TUIOCKOCTH, KacaTeNnbHas IIIOCKOCTh K cepe, mIomaias chepsl.

Nzobpaxenne Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka MMIMHIpa U KOHYCA.

KoMmOunanmu Ten BpalieHnss ¥ MHOTOTpaHHUKOB. MHOTOTPaHHUK, OTIMCAHHBINA OKOJIO cdepsl, chepa, BIUCaHHAS
B MHOTI'OIrpaHHUK, WJIN TCJIO BpAIllCHU.

IonsiTne 00 00BEMe.

OcHoBHBIE cBOHCTBA 00BEMOB Ten. Teopema 06 00BEME MPSAMOYTOIHHOTO TIapaJUIeIIeTIHITe]a U CIEICTBUS U3 Hee.
O0BéM umnHApa, konyca. O0béM 1apa u wiomaas chepsl. I[logobHbIe Tena B nmpocTpancTBe. COOTHOLICHHS
MEXTy TUIOMIAISIMHA TTOBEPXHOCTEH, 00bEMaMu o 100HBIX Te. CeueHus muIuHapa (mapauiebHO |
MIEPIICHINKYIISIPHO OCH), CEYCHUS KOHYyca (MapauieTbHOE OCHOBAHHIO U TIPOXOSINEe Yepe3 BEPIINHY ), CEICHHUS
mapa.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocTy 1 B ipocTpaHcTBe. C0)KEHHE U BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.
Pasnoxxenue BekTopa 1o TpéM HEKOMIUTaHApHBIM BekTopaMm. [IpaBuio napamuienenunena. Pemenne 3anay,
CBA3AaHHBIX C IPUMCHCHUCM ITPABUJL [IGI\/'ICTBI/II\/'I C BCKTOpaMHu. HpﬂMOYI‘OHLHa}I CHUCTCMa KOOpAUHAT B
npoctpancTBe. KoopauHate BekTopa. [IpocTeiimie 3anaun B KoopArHATaX. YTOJI MeX Ty BekTopamu. CKasipHOe
IIPOU3BEIEHUE BEKTOPOB. BEIUNCIIEHNE YTTIOB MEXKAY NPSMBIMH U INTOCKOCTAMU. KOoOpauHAaTHO-BEKTOPHBII
METO/I TIPH PELIeHUH T€OMETPUUECKHX 3aa4.

BeposiTHOCTB M cTATHCTHKA

UncnoBble XapaKTEpUCTHKH CIyYalHbIX BEIMYNH: MATEMAaTHUECKOE OXKHIaHUE, TUCTIEPCHS H CTAaHIapPTHOE
OTKJIOHCHUC. HpI/IMepI)I IMPUMCHCHUA MAaTCMATUYCCKOT'O O)KUAaHMd, B TOM YHUCJIC B 3a/la4ax M3 HOBCGHHGBHOﬁ
KHU3HH. MaTeMaTHuecKoe OxXuaanne ONHApHOH cy4aifHOH BeNTMUMHBL. MaTeMaTHYeCcKoe 0KUAaHUuEe CyMMBI
ClIyyaiHbIX BelU4MH. MareMaTniyeckoe 0’KuAaHue U TUCTIEPCUS TE€OMETPUIECKOro 1 OMHOMHAIIBHOTO
pacnpeieneHui.

3aKoH OOJBIIMX YKCEI U €r0 POJib B HayKe, MPUPO/ie U 00mecTBe. BEIOOPOUHBIN METO/] HCCIIEIOBAHHH.
[Iprmepsl HenpephIBHBIX CIy4YalHbIX BeNW4HH. [IoHsTHE 0 MIIOTHOCTH pacnpeaeeHus. 3a1auu, MPUBOISIINE K
HOPMAaJIbHOMY paclpenieleHno. [loHATHE 0 HOpMaIbHOM PacIpeaeICHUN.

TEMATHUYECKOE IINTAHUPOBAHMUE

10 KJIACC (AJITEBPA U HAYAJIA AHAJIN3A)

Koau4yecTBOo 4acoB DJIeKTPOHHbIE
(uudposbie)
[1]
Ne HaumeHoBaHue pa3/iejioB U TeM KOHTOOML 0Gpa3oBATELHBIE
n/n MPOrpamMmbl p ec
pecypcsl
Bcero ble padoThI

MmuoxecTBa pairOHAJIbHBIX U

JIEWCTBUTEILHBIX YHUCEIL.
1 14 1 https://resh.edu.ru/
PannonansHble ypaBHEHUS U

HEpaBeHCTBA

2 Oyukiuu u rpaduku. CTeneHs ¢ 6 http://www.kidmath.ru/



https://resh.edu.ru/

LEJIBIM TTOKa3aTeIeM
Apudmerndeckuii KOpeHb N—0it
3 creneHu. MpparmoHaibHbie 18 1 http://mat. 1september.ru/
ypaBHEHHUS U HEPABEHCTBA
) .
4 OPMYJIET TPHTOHOMETPHH 22 1 https://resh.edu.ru/
Tpuronomerpuieckue ypaBHEHHs
5 [TocnenoBarenbHOCTH U IPOTPECCHH 5 hitos://rosh.eduru/
I1
6 OBTOPEHHUE, O606meHIfe’ 3 1 https://ege.sdamgia.ru/
cucTeMaTu3aius 3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 68 4
[TPOI'PAMME

11 KJIACC (AJITEBPA N HAYAJIA AHAJIU3A)

KoauyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHnoBaHue pa3iesioB U TeM KouTpoas (undposbie)
n/n NMPorpamMMbI Bcero HBIE o0pa3oBaTe/bHbIE
padoThbI pecypchl
Crenens ¢ palioOHAIbHBIM
il
1 fokasate/em. Liokasate/Ibad 12 1 https://resh.edu.ru/
¢yukuus. [lokasarenbHble
ypaBHEHUS U HEPABEHCTBA
Jlorapudmmaeckas QyHKIIHS.
2 Jlorapudmuueckue ypaBHEHUS U 12 https://resh.edu.ru/
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH U
3 ux rpaduku. TpUroHoMeTprUIECKre 9 1 http://www.kidmath.ru/
HEpaBEHCTBA
[IpouzBoanas. [Ipumenenue
4 MIPOM3BOTHOM 24 1 http://www.kidmath.ru/
5 Hurerpai u ero npumenenus 9 https://resh.edu.ru/
6 Cucremt ypasHenui 12 1 http://mat.1september.ru/
7 HarypanbHble u nenbie uncna 6 hitps://resh.odu.ru/
IT 000
8 OBTOPEHAE, 00 meHI:Ie’ 18 2 https://ege.sdamgia.ru/
CHUCTEMATU3aIUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102 6
[TPOTPAMME

10 KJIACC ('EOMETPUA)



http://mat.1september.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.kidmath.ru/
http://www.kidmath.ru/
https://resh.edu.ru/
http://mat.1september.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/

KoauyecrBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM KouTpoas (undposbie)
n/n NMPOrpamMmbl Bcero HbIe o0pa3oBaTe/ibHbIE
padoThI pecypcehbl
B
1 BE/ICHHE B CTCPCOMETPHIO 10 http://digital.1september.ru/
[IpsiMbI€ 1 MJIOCKOCTH B
2 npocTtpaHcTie. [lapaisienbHOCTh 12 1 http://digital. 1 september.ru/
MPSAMBIX U IJIOCKOCTEH
3 HepHeHHHIfyMpHOCTB TPAMBIX I 12 https://resh.edu.ru/
IIOCKOCTEN
Vsl MeXIy NPSMBIMU U
4 IUIOCKOCTSIMU 10 1 https://resh.edu.ru/
MHororpaHHuku .
5 11 1 https://uchi.ru/
OO0BEMBI MHOTOTPAaHHUKOB .
6 9 1 https://uchi.ru/
7 [ToBTOpEeHME: ceueHus, pacCTOSHHUS 4 1 http://school-
U YTJIbI collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 63 5

[NPOTPAMME



http://digital.1september.ru/
http://digital.1september.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC (TEOMETPHSI)

KonauyecTBo yacos DJIeKTPOHHbBIE
No 11/ HaumenoBaHue pa3jiesioB u Kourpoa (uudposbie)
) TeM IPOrpaMMBbl Bcero bHBIE o0pa3oBaTe/bHbIE
padoThI PeECypChI
T
©J1a Bpattenis 12 http://digital.1september.ru/
68
OOBEmb TE 5 1 https://ege.sdamgia.ru/
BekTopsl 1 KOOpAMHATHI B 10 1 https://uchi.ru/
NPOCTPAHCTBE https://ege.sdamgia.ru/
IT 000
OBTOPEHHE, 00O meHIiIe’ 7 1 https://ege.sdamgia.ru/
CHCTEMAaTH3alMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOTPAMME

10 KJIACC (BEPOATHOCTDBb U CTATUCTHKA)

KoJumn4yecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB u Kontpo (ungposBbie)
n/n TeM MPOrpaMMbl Bceero JIbHBIC oOpa3oBaTe/ibHbIE
padoThbI pecypcehl
IIpencraBienue TaHHBIX U
P 4 https://resh.edu.ru/
omnucareabHas CTaTUCTUKA
Cry4daifHbie OIIBITHI 1
CIIy4alHbIE COOBITHUS, OIIBITEI C
v ’ 3 https://resh.edu.ru/
PaBHOBO3MO>KHBIMU
3JIEMEHTapPHBIMU HCXO0JIaMH
Onepanuu Haj COOBITUAMUA
P L 3 http://www.math.ru
CJIOKEHUE BEPOSITHOCTEH
VYcnoBHas BEPOSITHOCTS,
JIEPEBO CIIYUIAMHOIO OIIBITA.
4 p v N ’ 6 1 http://www.math. | september.ru
(dbopMyIia IOJTHOM BEPOSITHOCTH
U HE3aBHUCHUMOCTH COOBITHI



http://digital.1september.ru/
https://ege.sdamgia.ru/
https://uchi.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.math.ru
http://www.math.1september.ru

DeMeHThl KOMOMHATOPUKH 4 httos:/resh.eduru/
Cepuu mocienoBaTeabHbIX
HCIBITAHUN 3 https://resh.edu.ru/
CnyyaliHble BEIMUUHBI U
pacrpeeneHus 6 https://resh.edu.ru/
O00011IeHIE U CUCTEMATHU3aIUSI
3HAHUH 5 1 https://resh.edu.ru/
OBILIEE KOJIMYECTBO HACOB I10 34 5
[TPOI'PAMME

11 KJIACC (BEPOSTHOCTDb U CTATUCTHUKA)

KoaunuyecTBo 4acoB

Ne HaumenoBanue pa3uesoB Kontpo duekTpoHHble (HU(pPOBbLIE)
n/n U TeM MPOrpaMmabl Bcero JIbHBIE o0pa3oBaTejibHbIE PeCypPChI
padoThI
MaTteMaTHYECKOE
0’KHMJIaHHUE CITy4yaliHOU 4 https://resh.edu.ru/
BEJIMYUHBI
Jlucniepcust ¥ CTaHIapTHOE
OTKJIOHEHHE CITy4yaiiHOU 4 https://resh.edu.ru/
BEJIMYUHBI
3aK0H OOIBIINX YHCEN
3 http://www.math. 1september.ru/
HenpepriBHbIE c1yyaliHBIE
pep y 2 1 https://resh.edu.ru/
BEJIMYUHBI (pacTpeieICHUs)
Hopmansnoe
pacnpeneneHus 2 https://sdamgia.ru/
IToBTOpenue, 0600IIEHNE U .
P 19 1 https://sdamgia.ru/

cUCTeMaTu3anus 3HaHUU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.math.1september.ru/
https://resh.edu.ru/
https://sdamgia.ru/
https://sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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