IIpoBepsiembie TpeOOBaHMSI K pe3yIbTaTaM OCBOCHUS OCHOBHOU
obpazoBaTensHON mporpamMmsl o MatemaTuke (10 kmacc)

Kon [IpoBepsiemble IpeaMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHON
MIPOBEPSIEMOT0 MPOTPaMMBbI CPEAHETr0 00LIeT0 00pa3oBaHuUs
pesyibTaTa
1 Umncna ¥ BEIYUCIICHUS
11 OnepupoBaTh TMOHATHAMHU:  PAallMOHANBHOE M JEHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS M ACCATHYHAS APOOB, MPOLICHTHI
19 BrimonHaTs apudMeTnieckie onepanyuy ¢ paluoOHAIBHBIMHU U JICHCTBUTEILHBIMH
' YUCIaMHU
13 BrImonHATe MpUOMMKEHHBIE BBIYMCICHHS, HCIOJIB3YS TpaBHia OKpPYIJICHUS,
' JieNaTh NPUKUAKY U OLIGHKY pe3y/bTaTa BEIYUCICHUN
OnepupoBaTh MOHATUSMH: CTETICHb C LIEJIBIM TTOKa3aTeJieM, CTaHaapTHas GopMa
14 3allUCH JACWCTBUTENBHOTO YMCIIA, KOPEHb HATYPaJbHOM CTETEHH; WCIONb30BaTh
' noaxoxauryro  ¢GopMy 3amMcH  ACHCTBUTEJIBHBIX — YHCET JUISL  PEIleHHS
MPAaKTUYECKUX 3a7a4 U IPEACTaBICHHUS JaHHBIX
OmnepupoBaTh MOHATHSAMHU: CHHYC, KOCHHYC M TAaHICHC INPOM3BOJILHOIO YIJIa;
15 HCIIONTE30BATh 3armch MTPOU3BOIBHOTO yria yepes oOparHble
TPUTOHOMETpUYECKUe PyHKIHN
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATUSAMH: TOXAECTBO, YpPaBHEHHE, HEPAaBEHCTBO, LEJIOE,
2.1 pamoHanbHoe, HppanoHaibHOe ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE ypaBHEHHUE
29 BrimonHsaTs peoOpa3oBaHUs TPUTOHOMETPHUYECKHX BBIPAKEHHH M pemarhb
' TPUTOHOMETPUYECKUE YPABHCHUS
BrimonHsaTe mpeoOpa3oBaHUsl [ENBIX, PANUOHAIBHBIX W HPPAUOHAIBHBIX
2.3 BBIpQKEHUH ©  pellaTh OCHOBHBIE THUMBI LENbIX, PpPaUOHATBHBIX H
HppanrOHATIbHBIX YPAaBHEHUH 1 HEPABECHCTB
24 [MpuMeHsITh ypaBHEHHS U HEPABEHCTBA JUIS PEIICHHs] MaTEeMaTHYeCKUX 3a/1a4 H
' 3aJa4 U3 pa3In4HbIX 00JlacTeil HAyKH U peaqbHOH KU3HH
MojenupoBath peaibHbIe CUTYaIlUH Ha SI3bIKE alnreOpbl, COCTABIATh BBIPAKEHUS,
25 YpaBHEHHs, HEpaBEHCTBA IO YCJIOBHIO 3aJlaud, HCCIEI0BAaTh IOCTPOCHHBIE
MOJIEJIN C UCTIOJIb30BaHHUEM alllapaTa ajireopsl
3 OyHknuu U rpaduku
OmnepupoBarh MOHIATUSAME: (YHKIHUS, CIOCOOBI 3afaHusi (QYHKIUH, 00JIacTh
3.1 OTIpeleNieHHsT U MHOXKECTBO 3HaueHWH (yHKumu, rpaduk (yHKUUH, B3aHUMHO
oOpaTHble pyHKIMN
39 OnepupoBaTh HNOHSATHAMHU: YETHOCTb M HEYETHOCTh (DYHKUHUH, HYIH (QYHKIHH,
' MPOMEKYTKU 3HAKOIIOCTOSHCTBA
3.3 Hcnonb3oBaTh rpaduky GyHKUMH 17151 peLIeHns] ypaBHEHUH
3.4 Crpouth W uuTaTh rpadUKd JIMHEHHOW (YHKIWHU, KBAaJPAaTHYHOW (QYHKIHH,




CTECIICHHOM (1)YHKI_II/II/I C ICJIBIM IIOKa3aTCJIeM

UcnonezoBate rpaduiu  QyHKOMHA A0S WCCIEAOBAaHUS  TPOIECCOB U

35 3aBUCHUMOCTEH MPH PEUICHUH 3a7ad U3 JPYruX y4eOHBIX MPeAMETOB U peatbHON
XKHU3HH, BBIPaXKaTh GOPMYJIaMH 3aBUCUMOCTH MEKAY BETHUYUHAMHU
4 Hauana maremarudeckoro aHanusa
41 OneprpoBaTs  TOHATHUSAMHU:  TOCIENIOBATENFHOCTh,  apumerndeckas
' reoMeTpryecKas IporpeccHu
42 OneprpoBaTs  MOHATHAMH: OECKOHEYHO  yOBIBaromas  TeoMeTpHuiecKas
' mporpeccusi, cyMMa OE€CKOHEUHO yOBIBAIOIICH reOMETPHUECKON POTPeccuu
4.3 3agaBaTh MOCIEAOBATEILHOCTH PA3IMIHBIME CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBA MOCIENOBATENIBHOCTEM M MTPOTPECCHUi NJisl pelieHUs
' peaNbHBIX 33729 NPUKIATHOTO XapakTepa
5 MHOKeCTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSME: MHOKECTBO, ONEpaIlMK HaJl MHOKECTBAMHU
59 Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar IJisi OMUCAHUSl peabHBIX
' MPOIIECCOB U SIBIICHHIA, P PELICHUH 3314 U3 IPYTUX y4eOHBIX MPEIMETOB
5.3 OrnepupoBath MOHATUSAMU: ONPEICICHHIE, TEOPEMa, CICIICTBUE, JOKA3aTEIHCTBO
6 Teopust BeposATHOCTEN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOIHIIBI U TUATPAMMBI
6.2 OmnepupoBaTh MOHATHUSAMH: cpelHee apu(MeTHYecKoe, MeAuaHa, HauOoJbllIee,
' HaMMEHBIIIee 3HaYCHUE, Pa3MaX MAaCCHBA YMCIIOBBIX JaHHBIX
OneprpoBaTh MOHATHAMH: CIy4aWHBIM AKCHEpUMEHT (OMBIT) M CllydaifHOe
cOOBITHE, 3NIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOJ) CIYYallHOTO OIIBITA;
6.3 HaxOJWTh BEPOATHOCTA B OIBITaX C PAaBHOBO3MOXKHBIMH  CIYYaiHBIMU
COOBITHSIMM, HAXOJUTh M CPaBHHBAaTh BEPOSTHOCTH COOBITHA B H3YyUEHHBIX
CITy4YaifHBIX SKCIIEPUMEHTaX
Haxomute 1 QopMynupoBaTh COOBITHS: MepeceueHre W OObeIWHEHUE JaHHBIX
6.4 COOBITHIA, COOBITHE, TPOTHUBOIIOIOXKHOE JaHHOMY COOBITHIO; TIOJIB30BaThCS
' muarpaMmaMu Oiiiepa U (QOpPMYION CIOXKEHHsSI BEPOSATHOCTEH INPH peleHUun
3a/aq
OneprpoBaTh TOHATHSIMH: YCJIOBHAs BEpPOSTHOCTh, HE3aBUCHUMBIE COOBITHS;
6.5 HAXOJIUTh BEPOSITHOCTH C MOMOIIBIO MPaBUiIa YMHOXKEHUS, C TIOMOLIBIO JiepeBa
CJIy4aifHOTO OMbITA
6.6 [TpuMeHsITh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS MPH PEIICHUH 33124
OnepupoBaTh MOHATHSAMU: HCIBITAHWE, HE3aBUCHMBIC HCIIBITAaHHUA, CEpHUs
6.7 WCTIBITAHWH, ycreX ¥ HeyJadya, HaXOIUTh BEPOSTHOCTU COOBITHH B cepud
' HE3aBUCHMBIX HCIBITAHUHN JIO TIEPBOTO YCIeXa, HAXOUTh BEPOSTHOCTH COOBITHIA
B CepHH ucnbITaHui beprymm
6.8 OnepupoBaTh MOHATUSIMH: CITydaifHasi BEIMYWHA, paclpeieiecHue BEPOSITHOCTEH,

AuarpamMmma pacrupeaciiCHuA




I'eomeTpus

7.1

OneprpoBaTh NOHATUSIMU: TOUKA, MPsIMasi, MIIOCKOCTh

7.2

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBHS W3 HHUX TPH PEIICHUH
TeOMETPHYECKUX 3324

7.3

OneprpoBaTh MOHATHSAMH: MMapPaIUIENFHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX H
IIOCKOCTEN

7.4

KnaccupummpoBars B3auMHOE pacHoiOXEHHE TPSAMBIX H IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OmnepupoBaTh MOHATHSAMM: ABYTPAHHBIA Yroj, IpaHH ABYTPAHHOIO yria, pedopo
IOBYTPAaHHOTO yIVIa, JUHEHHBIH YroJl [ABYTPaHHOIO YIJla, IpaaycHas Mepa
JBYTPAHHOTO yIia

7.6

OHCpI/IpOBaTL TIOHATHAMUN MHOT'OI'paHHHUK, BBIHYKHBIﬁ n HCBLIHYKHLIﬁ
MHOI'OIrpaHHHUK, 3JICMCHTBI MHOT'OI'paHHHKA, HpaBI/IJII)HI)II\/'I MHOT'OT'paHHHUK

7.7

PacniosHaBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (IMpaMuia, MpU3Ma,
MPSIMOYTOJILHBIN Mapajuiesenunes, Kyo)

7.8

KnaccupunmpoBaTs MHOTOTpaHHHKH, BBIOMpas OCHOBAaHUS Ui KiaccH(UKALMH
(BBIMTyKJBIE W HEBBINYKJIblE MHOTOIPAHHHKH, MpPaBUIbHBIE MHOTOTPaHHUKH,
IpsSIMbIe U HAKJIOHHBIEC ITPU3MBI, apaJljIeIeIUIICIbI)

7.9

OHCpI/IpOBaTB MOHATHUAMMU: CCKYyIas IJIOCKOCTb, CCYCHNE MHOTOTPAaHHUKOB

7.10

OOBACHATH NPUHLIUIIBI HOCTPOCHUS CEYCHUII MHOTOTPAaHHHUKOB, HUCIIOJIb3YSl METO.
CJIEZIOB

7.11

CTpouTh CeYeHHs MHOTOTPAHHHKOB METOJOM CIIC/IOB, BBITIOJNHSATH (BBIHOCHBIC)
TUIOCKUE YEePTEKH M3 PHUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BH] CBEPXY, COOKY,
CHHU3Y

7.12

Pemarp 3amaunM Ha HaXOXICHHE TEOMETPUYCCKHMX BEJIMUYMH IO 00pasiaMm WM
aNropuTMaM, IPUMEHSS H3BECTHBIE AHAJIUTUYECKUE METOIbl IPU PELICHHUH
CTaHAAPTHBIX MaTEeMAaTUYECKHUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO TpsMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKpEIIHUBAIOIIUMUCS MPSAMBIMU

7.13

Pemrate 3amaum Ha HaxoXJI€HHE TEOMETPUYECKMX BEJMYMH 10 0o0paslaM HiIH
aNropuT™MaM, IMPUMEHSsT HU3BECTHBIE AHAIMTHYECKHE METOJbl INPHU PELICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKMX 3aJad Ha BBIYUCIECHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIUMUCA MPSAMBIMH, MEXAY IMPSIMOM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB

7.14

Boruncnsate 0o0beMBl M IUTOMIAAM IOBEPXHOCTEH MHOTOTPaHHUKOB (TpU3Ma,
nupaMuga) ¢ TpUMEHEHHeM (GOpMyJl, BBIUHCIATH COOTHOIICHHA MEXITY
IUIOIIAASIMU TIOBEPXHOCTEH, 00beMaMH MOJOOHBIX MHOTOTPaHHUKOB

7.15

OHepI/IpOBaTI) MOHATHUAMU: CUMMCETPUSA B IIPOCTPAHCTBE, HCHTP, OCh U IJIOCKOCTH
CUMMCETPHHU, HECHTP, OCh U IIIOCKOCTh CUMMCTPUHA (I)I/Il"ypbl

7.16

W3Bnekatp, mpeoOpa3oBBIBAaTE H  WHTEPHPETHPOBATH  HHPOpPMALHIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX (UTypax, MPEACTABICHHYIO Ha YepTeKax U
PHUCYHKaX




7.17

[IpumenaTs reoMerpuueckue (akThl IS PEHICHUS CTEPEOMETPHUYCSCKUX 3ajad,
MPEIMOJIATAlONIUX HECKOJIBKO IIAroB PEIICHHS, €CIU YCJIOBUS MPUMCHCHHS
3a/1aHbI B IBHOU (hopme

7.18

HpI/IMCHﬂTL HpOCTefIHIPIC IporpaMMHBbIC CcpeacTBa n SJICKTPOHHO-
KOMMYHHUKalTMUOHHBIEC CUCTEMBI IIPU PCHICHUHN CTEPEOMETPUICCKUX 3adaq

7.19

HpI/IBOHI/ITL MMPpUMEPbI MATEMATUYCCKUX 33KOHOM€pHOCTef/'I B MMPUPOAC U KHU3HU,
pacno3HaBaThb MPOABJIICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE

7.20

[IpuMeHnsaTs mMOMy4YeHHBIC 3HAHUS HA MPAKTUKE: AaHAIU3UPOBATH peallbHbBIC
CUTyalllll W TPHUMEHSATh HM3y4YeHHBIE IOHSATHS B IIPOLIECCE TOWCKA PEHICHUS
MaTeMaTHYECKH C(HOPMYJIIMPOBaHHOW MPOOJIEMBI, MOJEIHPOBATH pPCATbHEIC
CUTyallUM Ha SI3bIKE TEOMETPUM, HCCICA0BaTh IOCTPOCHHBIE MOJACITU C
WCTIONTb30BAaHMEM TE€OMETPHUYECKUX TIOHSATHA W TEOpeM, ammapaTa aiureOpsl,
pemars TpaKTUYEeCKHe 3ajadd, CBS3aHHBIE C HAXOXKICHHEM T€OMETPHUYECKHX
BEITUYUH

Tabmuna

[Iposepsiembie anemenTsl conepkanust (10 kmacc)

Kon

IIpoBepsemblil 3JIEMEHT COJIEPKAHUS

1 Uucna v BEIYUCIICHUS
PammonanesHble uncna. OObBIKHOBEHHbBIE M ACCATHYHBIE APOOH, IPOLIEHTHI, OECKOHEUHBIE
11 MEepUOJUYEcKUe ApoOH. ApudMeTHYeCKHe OIepalyy C paldOHATBHBIMU YHCIIaMU,
' npeoOpa3oBaHus YHCIOBBIX BbIpakeHHWH. llpumeHeHne apoOeld W MPOILCHTOB ISt
peLIeHUs TPUKIAIHBIX 3a/1a4 U3 PA3IMYHbIX OTpaciell 3HaHUU U pealbHOM KU3HU
JeiicTBUTENbHBIC YKcia. PaliMoHanbHbIe U MppalMoOHANbHbBIe YKcia. ApudmeTnieckue
12 Olepaluy ¢ JeHCTBUTEIbHBIMH 4YHcIaMu. lIpuOimKeHHbIE BBIYUCICHMS, NpaBHIa
OKPYTJICHHS], TPUKHUIKA U OLIEHKA Pe3yIbTaTa BEIYUCICHUI
Crenens ¢ nenbiM nokazateneM. CranaapTHas Gopma 3amucu AeHCTBUTENBHOTO YUCIA.
13 Hcnonb3oBanue noaxopsmeil GopMbl 3amucu IEHCTBUTENBHBIX YHCEN ISl PELICHUS
MPAKTHUUECKUX 3a/1a4 U PECTaBICHUS TaHHBIX
14 ApudmeTnyeckuii KOpeHb HATypalbHOW crTemneHu. JleWcTBus ¢ apudMeTHUYeCKUMH
' KOPHSIMH HaTypaJIbHOM CTENeH!
15 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
' YUCIIOBOT'O apryMEHTa
2 VYpaBHEHHS U HEPABEHCTBA
2.1 ToxxnecTBa u TOX/IECTBEHHBIE TIPE0OPa30BAHUS
29 [IpeoOpazoBanue TPUTOHOMETPHUUECKHX BBIpaKeHWH. OCHOBHBIE TPUTOHOMETPHUYECKUE
' (dbopmynbl
23 VYpaBHeHUEe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pelleHHEe HEpaBeHCTBA. Mertox
' HMHTEPBAJIOB
24 Pemenwne nienbix U 1poOHO-pallMOHATIFHBIX YPaBHEHUI 1 HEPABEHCTB
25 Pewrenre nppanroHanbHbIX YPAaBHEHUI U HEPABEHCTB




2.6

Pemenne TPUTOHOMCETPHUUCCKUX ypaBHeHI/Iﬁ

[Ipumenenne ypaBHEHWH W HEPABEHCTB K PEIICHUIO0 MAaTEMaTHYECKHX 3a/1a4 U 33/1a4 W3

2.7 o .
Pa3NUYHbIX 00JacTell HAYKH U peallbHON KU3HU
3 OyHKIMH U rpaduKu
31 Oynknua, crnocoObl 3azanus (yskuuu. ['paduk  ¢yHkumu. B3ammHO 0OpaTHBIE
' GyHKIIH
3.2 Ob6nacTe ompeneneHNWs] W MHOXECTBO 3HaueHWH (QyHknmu. Hymm dyHKIMH.
' [IpomesxyTku 3HaKONOCTOAHCTBA. UeTHbIE U HeueTHbIE (YHKLUU
33 CrenenHast (yHKLUS C HATypalbHBIM M LIEJIbIM IoKa3zareseM. Ee cBoiicTBa u rpadux.
' CBoiicTBa 1 rpaduK KOpHS N-0il cTeeHU
3.4 TpuroHomerpuueckas OKpPYXHOCTb, ONpPEAEICHUE TPUIOHOMETPHUECKUX (DyHKIMH
' YICIIOBOTO apTyMeHTa
4 Hauana maremarndeckoro aHanusa
41 [MocnenoBarensHOCTH, CHOCOOBI  3aJaHMsl  IOCJENOBaTeNbHOCTEH. MOHOTOHHBIE
' MTOCIIEA0BATEIBHOCTH
Apudmernyeckas ¥ TeOMETpUYeCKass Iporpeccud. beckoHedHo — yObIBaromas
42 reomerpuueckas mnporpeccus. Cymma OeCKOHEYHO yOBIBaIOLIEH TIe€OMETPHUUECKON
' nporpeccun. @opMyia cI0KHBIX MPOLEHTOB. VIconp30BaHne NPOrpeccruu sl peLIeHuns
peaNbHBIX 3ajjau MPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTUKA
MHoxecTBO, onepauuu HaJl MHOKecTBaMHU. J(narpammsl Oiinepa - Benna. [lpumenenue
5.1 TEOPETUKO-MHOXXECTBEHHOTO ammapara AJIsl ONMCaHUs pealibHbIX MPOLECCOB U SBICHUH,
MIpH PEIIeHUH 33/1a4 U3 IPYTUX Y4eOHBIX PEIMETOB
5.2 Omnpenenenue, Teopema, CI€ACTBUE, JOKA3aTEIBCTBO
6 Teopust BEpoSITHOCTEH U CTAaTHCTHKA
[IpencraBienue MaHHBIX C MOMOINBIO Tabnui U auarpamm. CpemHee apudmMeTHUECKOE,
6.1 MeAraHa, HauOoJblliee U HauMEHbILee 3HAYCHHUS, pa3Max, IUCIEPCHUS M CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CiydaiiHble 3KCTIEpPUMEHTHI (ONBITHI) U CIIyYailHbIE COOBITHS. DJIEMEHTapHbBIE COOBITHS
6.2 (ncxompl). BeposiTHOCTH CitydaifHOTO COOBITHS. BIIH30CTh YacTOTBI M BEPOSTHOCTH
' coObITHit. Cny4aiiHble ONBITHI C PABHOBO3MOXKHBIMH JIIEMEHTAPHBIMU COOBITHSIMHU.
BepositHOCTH COOBITHI B OIBITaX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITUAMU
63 Omnepanyu HaJ cOOBITHSIMU: TIEpeceueHne, 0ObeINHEHNE, TPOTHBOIIOIOKHbIE COOBITHSI.
' Juarpammsel Oitnepa. @opMyiia ClI0KEHHUS BEPOATHOCTEN
6.4 VYcnoBHast — BEpOSATHOCTb.  YMHOXEHHME  BeposTHocTed.  [lepeBo  ciaywaiiHOro
' sKcnepuMenTa. @opmMyna mojaHoi BeposTHOCTH. He3aBucumMble cOOBITHS
65 KombunaropHoe npaBuiio ymaoxxenus. [lepectanoBku u pakropuan. Uucno coyeraHuid.
' Tpeyronbauk [ackans. @opmyna OuHoma HetoTona
6.6 bunapuslii cmydaiiHBI ONBIT (WCTIBITaHWE), ycrmex W Heyaada. HesaBucumble

HUCIIBITAHUA. Cepm[ HE3aBUCHMBIX MCIIBITAHHI J0 IMCPBOro ycrexa. CGpI/IH HC3aBUCHMBIX




ucnelTaHuil beprynnm

6.7

Cnyuaitnas BenmmumHa. PacmpeneneHme BeposTHOcTel. JlmarpamMma pacripeneneHus.
[Tpumepsl pactipeeicHuii, B TOM YUCIIEe TEOMETPUIESCKOE 1 ONHOMHUAITBHOE

I'eomerpus

7.1

OCHOBHBIC TIOHATHS CTEpeOMETpHH. Toduka, TpsMas, TIUIOCKOCTh, MPOCTPAHCTRO.
[MoHsATHE 00 AaKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJICJICTBUS M3 HUX

7.2

B3anMHoOe pacnosiokeHue MpsIMBIX B IPOCTPAHCTBE: MEPECEKAIIUECs, TTapalUIeTIbHbIC U
CKpeIUBaroecs: npsMeie. [lapamiebHOCTh TPSMBIX W TUIOCKOCTEH B MPOCTPAHCTBE:
napajuieibHble  TpPsSMbIE B TPOCTPAHCTBE, MApaUICIBHOCTh  TPEX  MPSMBIX,
MapajyieIbHOCTh MPSIMOW W TUIOCKOCTH. YTIIBI C COHANpPaBICHHBIMH CTOPOHAMH, YrOJ
MEXJy TpPSAMBIMH B MPOCTpaHCTBe. [lapayuienbHOCTh IIOCKOCTEH: TapasliebHbIC
IJIOCKOCTH, CBOMCTBAa MapaslIeibHBIX IUIOCKOCTEH. [IpocTtelinue MmpoCcTpaHCTBECHHBIC
(urypsI Ha TUIOCKOCTH: TETPAdpP, Ky0, apaluieenume]l, IOCTPOCHUE CEUCHNH

7.3

IlepneHaUKYISPHOCT HPSIMOM M IUIOCKOCTH: IEPHEHIUKYISIPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpPSMBIE MapasielbHbIE W TMEPIeHIUKYISIPHbIE K TUIOCKOCTH, MPU3HAK
MIEPIICHNKYIIPHOCTH TPAMOM M IUIOCKOCTH, T€OpeMa O MPSMOU MepIeHIUKYIISPHONI
IJIOCKOCTH. YTIBI B TIPOCTPAHCTBE: YIOJ MEXKIY HPSIMOM U IUIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, THHEWHBIN yroil IBYTPaHHOTO yria. [lepneHauKynsp M HaKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TIOCKOCTH, MPOEKIHs (PUTypHI Ha
IJIOCKOCTh. [leprneHauKyIsIpHOCTh IIJIOCKOCTEH: MPU3HAK MEPHEHANKYISIPHOCTH NIBYX
mIockoctell. TeopeMa o Tpex NeprneHIuKyIspax

1.4

[lonsTne MHOrorpaHHHKa, OCHOBHBIE 3JEMEHTHl MHOTOIPAHHUKA, BBIIYKIbIE WU
HEBBINTYKJIblE MHOTOTPaHHMKH, pa3BepTKa MHOrorpaHHuka. llpusma: n-yromapHas
MpU3Ma, TPAHU U OCHOBAHUS MPHU3MBI, IIPsMasi U HAKJIOHHAS IIPU3MbI, OOKOBas M IOJIHAS
MOBEPXHOCTh TNpu3Mbl. [lapannenenunen, npsAMOYTONbHBIN MMapajuleJenune], U €ero
cBolicTBa. [Iupamua: n-yrojapHas nupamMuja, TpaHd U OCHOBaHUE MMUPAMUIbI, OOKOBAs U
[OJIHAsl TIOBEPXHOCTh MHPaMHJIbI, MpaBHJIbHAs M YCEYEHHAs NUpaMuAd. OIEMEHTHI
npusMbel W nupamunabl. IIpaBUnbHBIE MHOTOIpaHHMKH: TIOHSATHE IPaBHIBHOTO
MHOTOTPaHHMKA, TpaBUJbHAas TpHU3Ma M TpaBWIbHAs NHUPaMUAA, MPaBUIbHAS
TpeyrojbHasi MMpaMuia U MPaBUIBHBIN TeTpasap, kyo. IlpencraBnenue o npaBUIBHBIX
MHOTOTPaHHUKAX: OKTa3Ap, TOAEKa3Ap U uKocadap. CeueHus MPU3Mbl U TUPAMUIBI

7.5

CI/IMMeTpI/ISI B MPOCTPAHCTBC: CUMMCETPUA OTHOCHUTCIbHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
DJEMEHTBI CUMMETpHUUN B nupamMuyaax, napajjeienuieaax, IMPpaBUJIBHBIX
MHOI'OrpaHHUKax

7.6

Brruucnenue 3n1eMeHTOB MHOTOTPAaHHUKOB: pedpa, uaroHand, yrisl. [1nomans 6okoBoi
IIOBEPXHOCTH U MOJHOM IMOBEPXHOCTU NPSIMON ITPU3MBI, IUIOIIA (b OCHOBAHUI, TEOpEMA O
OOKOBOM TMOBEPXHOCTH NpsMOW Tpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH |
MTOBEPXHOCTH IPABHIBHONW MUPAMH[BI, TEOpeMa O IUIOIAAN YCEYEHHON IUpaMUMBI.
[Nonsitne 06 oobeme. OOBEM MUPAMHIBI, TIPHU3MBI

1.7

[MomoOuple Tema B mpoctpaHcTBe. COOTHONICHUS MEXAY IUIOMAASMU TIOBEPXHOCTEH,
00BEMaMU TOJOOHBIX TET

Tabimna

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
obpazoBarensHOM mporpammsl (11 kirace)



Kog [IpoBepsieMble IpeaMETHBIE pPe3yIbTAThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHON
MIPOBEPSIEMOTO MPOTPaMMBI CPEAHETr0 00LIeT0 00pa3oBaHuUs
pe3ynbTaTta
1 Uucna v BEIYHUCICHUS
OneprpoBaTh NOHATUSAMU: HATypajbHOE, LIEJI0€ YHCIIO; UCIOIb30BaTh MPU3HAKH
11 JENMMOCTH UENbIX YHCEN, Pa3JIoKEHHWE YWCIa Ha IPOCThlE MHOXKUTENTH I
pelieHns 3aga4d
1.2 OneprpoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM IIOKa3aTeIeM
13 OnepupoBaTh MOHATHSIMU: JIOTAPU(PM YHUCHIA, ACCATHYHBIE W HATypalbHBIC
' JorapuQ Mol
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMeHATh CBOMCTBA CTEIICHH I TIPeoOpa30oBaHUsA BRIPAXKCHUH, ONEPHPOBATH
21 MOHATHUAMU: MTOKa3aTeIbHOE YpaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIBI
[TOKa3aTeNbHBIX YPaBHEHUN U HEPABEHCTB
BrimonHsaT,  mpeoOpa3oBaHMsl  BBIPQKEHHWH,  COAEpXKAlIMX  JIOTapu(MBI;
2.2 OTIepUPOBATh MOHATUAMHU: JIOTapH(PMIYECKOe YPaBHEHNE U HEPABEHCTBO; PeIIaTh
OCHOBHBI€ THIIbI JJOrapu(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 HaxoguTts pemenus npocTelmnx TPUrOHOMETPUIECKUX HEPABEHCTB
24 OneprpoBaTh MNOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUN M €€ pelIeHHE;
' HCIIONIb30BaTh CUCTEMY JIMHENHBIX YPABHEHHI AJIS pELICHUS MIPAKTHYECKUX 33129
25 Haxonuth pemeHuss NpOCTEMIIMX CHCTEM M COBOKYIHOCTEH PpalMOHAIbHBIX
' YpaBHEHUH U HEPABEHCTB
MogenupoBath peanbHble CUTYalUU Ha SI3bIKE adreOpbl, COCTABIATH BHIPAKCHUS,
2.6 YpPaBHEHHUs, HEPABEHCTBA M CHCTEMBl IO YCIOBHIO 33Jadd, HCCIIEA0BaTh
MOCTPOEHHBIE MOAEIH C UCIIOJIb30BaHUEM allapara ajareopsl
3 OyHknuu U rpaduku
OneprpoBaTh  MOHATHSAMHU: nepuojnueckas — (QyHKOUS,  MPOMEXYTKH
31 MOHOTOHHOCTH ()YHKIHH, TOYKH 3KCTpeMyMma (yHKOHMM, HauOojbliee H
' HauMEHbIIee 3HAa4YeHUs (YHKUMM Ha MPOMEXKYTKE; HCIHONb30BaTh HX JUIS
HccleoBanus GYHKIUH, 331aHHON TpaduKoM
OmnepupoBaTh MNOHATHSIMHU: TpadUKd [OKa3aTeJbHOH, JOTapudMUUECKOW H
3.2 TPUTOHOMETPUYECKUX (PYHKIHIA; H300pakaTh MX HA KOOPIUHATHON IIOCKOCTH H
WCIIONIb30BATh JUTSl pEeIIeHHUs] YPaBHEHUH 1 HEPaBEHCTB
33 Nzobpakath Ha KOOPAMHATHON IUIOCKOCTH TpaQUKH JIMHEHHBIX YpaBHEHHUH H
' WICTIONIb30BATh MX ISl PEIICHNUS] CHCTEMbI TMHEWHBIX YpaBHEHHH
34 Ucnonb3oBath Tpaduku  QGYHKIUH A0 WUCCICAOBAHHWS  ITIPOIECCOB H
' 3aBUCHMOCTEN M3 APYTUX YIEOHBIX JTUCIIUIIINH
4 Hauana maremarnueckoro aHaiausza
OmnepupoBaTh TMOHATUSIMH: HeNpepbiBHAS (QYHKOMSA, NPOU3BOAHAS (DYHKIHH;
4.1 HCIIOJIb30BaTh T'€OMETPUYCCKUI W  (HU3MUECKUH CMBICT TMPOU3BOIHON IS

pereHus 3aaaq




HaXO,I[I/ITB IMPOU3BOJHBIC 3JICMCHTAPHBIX (byHKL[I/Ifl, BBIYUCJIATL IIPOU3BOJHBIC

4.2 .
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHHA
43 Hcnonb30BaTh NPOU3BOAHYIO JUIS MCCIENOBAaHHUS (YHKIHHM Ha MOHOTOHHOCTH U
' SKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl HCCIEAOBAHHSA K IOCTPOCHUIO rpaduKoB
44 Hcnonb3oBaTh MPOM3BOAHYIO JUISI HAXOXKACHWS HAWIY4IIEro pelieHus B
' MPUKIIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh  MOHATHSAMHU:  IEpBOOOpa3Hass W HMHTErpajg;  I[IOHUMATh
' reoMeTpryYecKuid M (PU3NYECKU CMBICIT HHTETpaa
16 Haxonuts mepBooOpas3Hble 37€MEHTApHBIX (QYHKIMHA, BBIYUCIATH HHTETpall MO
' ¢dopmyne HoroTona - Jleiioauma
47 Pemate mpuknazHble 3amadd, B TOM 4YHCJIE COLUATBLHO-3KOHOMHYECKOTO H
' (u3M4ecKOro Xxapaxkrepa, CpeICTBAMU MaTEMaTHYECKOro aHaIu3a
5 Teopust BEpOSITHOCTEH U CTAaTHCTHKA
51 CpaBHHBAaTh BEPOSITHOCTH 3HAYEHUHN CIIy4allHOW BEJIMYMHBI IO PaCIpEAeSICHUIO
) WJTU C TIOMOIIIBIO AUarpaMm
OmnepupoBaTh HOHSATHEM MAaTEMaTHYECKOTO OXHIAHUS, NPUBOAUTH HPUMEPHI
5.2 TOr0, KaK MPUMEHSETCS MAaTeMaTH4eCKOe OXKHUIAHWE CIyYailHOW BETUYWHBI,
HaXOIUTh MaTEeMaTHYECKOE 0KUIAHUE 110 JAHHOMY paclpelesieHHIO
5.3 Hmets npeacTaBieHne 0 3aKOHE OOJIBIINX YHCET
54 Nwmets peacraBieHne 0 HOpMaIbHOM pacIpeeeHuN
6 I'eomeTpus
OnepupoBaTh MOHATHSMHU: LWIMHAPUYECKAs MOBEPXHOCTb, 0Opa3ylomlue
6.1 LWINHAPUYECKOH  MOBEPXHOCTH,  LWIMHAP, KOHHMYECKas  IOBEPXHOCTH,
o0pazyrolue KOHMYECKOH MMOBEPXHOCTH, KOHYC, chepruieckas IOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpameHus (MWIHHIP, KOHYC, cdepa u map)
6.3 OOBSICHATB CIIOCOOBI MTOTYYCHUS TEJ BpaIlCHHS
6.4 Knaccuduimpoparh B3auMHOE PacrioNoXeHne Chephbl U INIOCKOCTH
OmnepupoBaTh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBaHME CETMEHTa, BBHICOTA
6.5 CerMeHTa, IIAPOBON CIIOW, OCHOBAHWE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CIIOS,
IIAPOBOM CEKTOP
6.6 Brraucnate 00beMbI M TUIOIIAN TOBEPXHOCTEH TeJ BPAIlCHHUS, TeOMETPUIECKUX
' TeJ ¢ MPUMEHEHUEM (GopMyI
6.7 OnepupoBaTh MOHATHSAMU: MHOTOTPAHHHK, BIIMCAHHBIA B c(epy U ONUCAHHBIN
' oKoJ10 cdhepsl, chepa, BIFCAHHAS] B MHOTOTPAaHHUK WJIH TEJIO BPAIECHHUS
6.8 BBIUUCIATE COOTHONICHHUSI MEX]y IUIOMAASIMU TOBEPXHOCTEH W oO0beMamu
) MOJOOHBIX TEN
6.9 Uzobpaxars wnsydaemble QHUTYpPHI OT PYKH M C TPUMEHEHHWEM IIPOCTHIX

YECPTECIKHBIX UHCTPYMCHTOB




6.10

BrimonHATs (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢uryp: BuI cBepxy, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJ BPAILICHUS

6.11

UsBnekatb, WHTEpOpeTHpPOBaTh M  NpeoOpa3oBbBIBaTh  MHPOpMAIHMIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTYpax, MPECTABICHHYIO Ha YepTeKaxX H
PHUCYHKaxX

6.12

[IpumensTe reomerpuueckue (HakThl U PEIICHUS CTEPEOMETPHUUECKUX 3ajad,
MPEAIONaralouIuX HECKOJbKO IIAroB PELICHUS, €CNIM YCJIOBHA MPUMEHEHHS
3aJaHbl B IBHOU (opme

6.13

OmneprpoBaTh MOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14

BrinonHsATh 1eWCTBUS CIOKEHUSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKCHHUS
BEKTOpa Ha YHCII0, OOBSICHITH, KAKUMH CBOMCTBAMH OHH 00JIaIaf0T

6.15

[IpumeHaTs paBuUiIO apajUIeIennIleaa MPH CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOD,
MOIyJb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXIY
BEKTOpaMHM, CKaJSIPHOE  MPOM3BEIEHHE  BEKTOPOB, KOJUIMHEApHbIE U
KOMIUTaHapHbBIE BEKTOPHI

6.17

Haxonuts cymMMy BEKTOPOB M NPOU3BEICHUE BEKTOpPAa HA YHCIO, YIOJ MEXIY
BEKTOpPaMHM, CKaJsIpHOE TPOM3BEACHUE, pacKiIaJblBaTh BEKTOP MO JBYM
HEKOJJTUHEApHBIM BEKTOpaM

6.18

3aI[aBaTI> IJIOCKOCTh YPAaBHCHUCM B ZICKElpTOBOfI CUCTEMC KOOpAHHAT

6.19

Pemate mpocreiiline reomMeTpuyecKHe 3aJaud Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a

6.20

Pemats 3aJladyd Ha JO0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOIICHUHN 1 HaXO0XICHUC
TCOMCTPUUCCKUX BCIIMYUH I10 o6pa3uaM WK aJIropuT™Mam, NpuMEHAsA U3BECTHLIC
MCTO/bI ITPU PCHICHUHN CTAaHAAPTHBIX MaTEMAaTUYCCKUX 3aJiad

6.21

IIpuMmensaTs  mpocTelye  OporpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPY PELICHUH CTEPEOMETPUUYECKUX 3a1a4

6.22

IIpuBoAUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U >KU3HHU,
pacIio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUM B HCKYCCTBE

6.23

[IpumeHaTy moNydyeHHBbIE 3HAHUS Ha TMPaKTHKe: AaHaJU3UpOBaTh pealbHbIE
CUTyallU W TPHUMEHATh HM3y4YCHHBIE IOHSATHS B IIPOLIECCE TOWCKA PEHICHUS
MaTeMaTHYecKH C(OpMyIMpOBaHHONH NpPOOIEMBl, MOJEIUPOBATH peajbHbIE
CUTyallU Ha S3bIKE TEeOMETPHUH, WCCIE0BaTh IIOCTPOCHHBIE MOJEIU C
WCTIOJNIb30BaHMEM TEeOMETPUYECKUX IOHATHH W TeopeM, ammaparta aireOpsl,
pemare NpakTUYeCKHe 3aJadd, CBSI3aHHBIE C HAaXOXKJICHUEM TI'€OMETPUYECKHX
BEINYNH

Tabnuma
[Iporepsiembie anemenTs! comepkanwst (11 kmace)

Kon

HpOBGpHCMLIﬁ SJICMCHT COACPIKAHUA

Yucia ¥ BEIYUCIICHUS

11

HartypaneHble u nensle yncna. [Ipu3Haku 1eIMMOCTH LEBIX YHCEN




1.2

Crerens ¢ pallnOHAJIbHBIM ITOKAa3aTCJICM. CBoOICTBa CTCIICHU

1.3 Jlorapudm uncna. [lecstuaapie 1 HATypallbHbIE JOTapU(PMBI
2 YpaBHEHUS U HEPABEHCTBA
21 [IpeoOpazoBaHue BEIpaKEHUH, COEPKALIUX JIOTapUPMBI
2.2 [IpeoOpazoBaHue BEIpaKEHUH, COJIEPKALINX CTEIICHU C PALlMOHAIBLHBIM TTOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPHUYECKHUX HEPABCHCTB
24 [loka3arenbHble ypaBHEHUS U HEPABEHCTBA
25 Jlorapudmudeckre ypaBHEHHSI U HEPaBEHCTBA
26 CucteMbl THHEHHBIX ypaBHEHHMH. PelneHne mpukIaaHbIX 3a4ad C ITOMOILIBIO CHCTEMBI
' JINHEUHBIX YPABHEHUI
2.7 CucTeMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB
28 [Ipumenenue ypaBHEeHHMH, CUCTEM M HEPaBEHCTB K PELICHUIO MaTeMaTHYECKUX 3a1ad U
' 3a/1a4 U3 Pa3IMYHBIX 00JIACTe HAYKH U PEeaTbHON YKU3HH
3 OyHKIUN U rpaduKu
Oynknusa.  [lepuogmueckne ¢yHkuuu. [IpoMeKyTkn MOHOTOHHOCTH — (pyHKIHH.
3.1 MakcuMyMbl 1 MUHEMYMBI GyHKIHHA. Hanbomnpiiee 1 HauMeHblee 3HaUYeHNE (DyHKITHH
Ha MIPOMEKYTKE
3.2 Tpuronomerpudeckue (HyHKITHH, UX CBOMCTBA U TpaQUKH
3.3 [NokazarenbHas u norapupmuueckas QyHKIUH, UX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB QyHKIHIA IS pEIICHAS YPAaBHEHUH U IMHEWHBIX CUCTEM
Ucnonb3oBanue rpagukoB QyHKUMH A MCCIENOBAHHS IMPOLECCOB M 3aBHUCHMOCTEH,
3.5 KOTOpPBIC BO3HHUKAIOT MPU PEHICHUH 3a]ad U3 JAPYTHX YU4EeOHBIX MpPEJIMETOB U pealbHON
KU3HH
4 Hayana mareMaTH4eCKOT0 aHaan3a
4.1 HenpepeiBabie ¢pyHKunu. MeTon HHTEpBaIOB 11l PELICHUS! HEPABEHCTB
4.2 [pousBoanas ¢pynkuuu. ['eomerprdecknuii 1 GU3NIECKUI CMBICI IPOU3BOAHOM
43 [IpousBoaHbIe eMeHTapHBIX GyHKIUHA. DOPMYIIbI HAXOXKICHHUS IPOU3BOIHON CYMMBI,
' MPOM3BEICHHSI U YACTHOTO (DYHKIIUH
[lpuMeHeHne mNPOM3BOMHOW K WCCICNOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
44 9KCTpeMyMbl. HaxoxjeHue HauOOINbIIEro M HAWMEHBIIETo 3HAa4YeHUs (QYHKIUM Ha
OTpe3Ke
45 [MpuMeHeHne TPOW3BOMHON ISl HAXOXKICHHS HAWIYYIIETO0 PEHICHUS B TPUKIAIHBIX
' 3ajayax, U ONpeaesieHHs CKOPOCTH Ipoliecca, 3aAaHHOr0 (OPMYJIOH Wil TpaduKoM
4.6 [lepBooOpa3znas. Tabnuna nepBooOpa3zHbIX
47 Wnterpan, ero reomerpudeckuii u (U3NYECKUI CMBICI. BblumcieHue wHTErpana 1o

(dhopmyne HrroToHa - JleliOHuIa




5 Teopust BepOsSTHOCTEN U CTATUCTHKA

YucioBsie XapaKTCPUCTUKHU CJ'Iy‘I&IZHBIX BCIIMYHMH: MaTCMaTUYCCKOC OXHJIaHHUC,
Aucnepcuss M CTaHAApTHOC OTKJIOHCHUC. HpI/IMCpBI OPpUMCHCHHA MAaTEMAaTU4YC€CKOI'O
OXXKHJaHHA, B TOM 4YHCIIC B 3ajgadax H3 IMOBCEIHCBHON JKM3HU. MaTeMaTH4eCcKoe

51 . Ve
OXU/laHWe OWHAPHOM CIIy4aiHOM BeMMYMHBI. MaTeMaTHYecKoe OXHIAHHE CYMMBI
CIy4allHBIX BEJIMYMH. MaTeMaTHYecKoe OKUJIAHHWE W JTUCIICPCHS T€OMETPUYECKOTO H
OWHOMHAJIBHOTO pacHpee/ieHN

59 3akoH OOJBLIMX YUCEN U €r0 POJib B HAyKe, MPHUPOJIE U obmiecTBe. BrIOOpOUHBIil MeTOx

' WCCIIEIOBAHUHN

[Tpumepbl HENPEPBIBHBIX CITyYalHBIX BENUYUH. [IOHATHE O TIOTHOCTH pPacHpele/ICHHUSI.

53 3agayn, NPUBOJSLIME K HOPMAIbHOMY paclpeleicHuro. [loHATHE O HOPMalbHOM
pacnpeneneHnn

6 Il'eomerpus

Hunuaapryeckas MOBEPXHOCTh, OOpa3ymoIUe IIIHHIPUYECKOH IMOBEPXHOCTH, OCh
6.1 HWIMHIPUYECKOW TMOBepXHOCTU. LlwnmHAp: oOCHOBaHWUS W OOKOBas IOBEPXHOCTH,
o0pa3yromas 1 och, IJIO0MIab OOKOBOW U TIOTHON TOBEPXHOCTH

Konnyeckasi moBepxHOCTh, 0Opa3ylollre KOHWYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHHYECKON moBepxHOCTH. KOHyc: ocHOBaHWE W BeplIMHA, OOpa3ylomas u OCh,

6.2 . N .
uIonIa b OOKOBOI M MOJTHOW MOBEPXHOCTH. Y CEUEHHBI KOHYC: 00pa3yIoIine 1 BBICOTa,
OCHOBaHUS U OOKOBasi IOBEPXHOCTH
6.3 Cdepa m map: neHTp, paguyc, AMaMeTp, IUIOLIAAL MOBEpXHOCTH cdepsl. Bzanmuoe
' pacmnonoxenue cepsl 1 INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe, MIomanb chepsl
6.4 Nzobpakenne Ten BpallleHrs1 Ha TUIOCKOCTH. Pa3BepTka IMWIKMHApa U KOHYyca
6.5 KomOuHanmu Ten BpamieHHs ¥ MHOTOTPaHHHKOB. MHOTOTpaHHHK, ONHCAHHBIA OKOJIO

cdepsl, chepa, BiMcaHHAsi B MHOTOTPAHHUK, WK TEJIO BPAIICHUS

Ilonsstne 06 o0beme. OcHoBHblE cBOMCTBa 00BeMOB Tes. Teopema 00 oOBeme
6.6 HPSMOYTOJIBHOTO Tapajienenunesa u ciaefacTsus u3 Hee. OObeM IWIMHAPA, KOHYCA.
O6Bem mapa 1 miomajs chepsl

[TogoOubie Tena B mpoctpaHcTBE. COOTHONIICHHUS MEXAY IUIOMIAISIMU TTOBEPXHOCTEH,

6.7
0o0beMaMH OJTO0HBIX TEI
68 Ceuenns wwmuHApa (MapauieIbHO W TEPICHIUKYISIPHO OCH), CEUEHHsS KOHyca
' (mapanmienbHOe OCHOBAHUIO U MPOXOIAIIEE YePe3 BEPIITNHY), CEUCHHS Mapa
Bexktop Ha mmockoctd W B mpocTpaHcTBe. CIOXKEHHE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOXKEHHEe BEeKTOpa Ha 4Yucio. PasjoxkeHHe BEKTOpa MO TpPeM HEKOMIUIaHAPHBIM
' BekTopam. [IpaBmio mapamrenenwumena. PemeHue 3amad, CBS3aHHBIX C NMPUMEHEHHUEM
MpaBUJI ACUCTBUM ¢ BEKTOpaMu
[IpssMmoyronbHasi cucTteMa KOOpAMHAT B mpocTtpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreiimve 3amaum B KOOpAMHATaX. YTON MEXAy BekTopamu. CKalspHOE

IIPOU3BEACHUEC BEKTOPOB. Brrancienne YIJI0B MCXKAY IMpPAMBIMA W IIJIIOCKOCTAMM.
KOOp,Z[HHaTHO-BeKTOpHLIﬁ MCTOJ IPpH PCHICHUU I'COMETPHUUCCKHUX 3adav

IIpunoxenue

112.10. Ans mpoBeAeHUs] €QMHOTO TOCYJapCTBEHHOIO 3K3aMeHa 1o matematuke (naiee - EI'D no



MaTeMaTHKE) HCIIOJIb3YeTCsS IepedeHb (KOAU(PUKATOP) NPOBEPSEMBIX TPeOOBaHHMH K pe3yjbTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON NpOrpaMMbl CpPETHETO OO0mero oOpa3oBaHUS W JJIEMEHTOB
coJep KaHusl.

Tabmuma 12
[IpoBepsiemsbie Ha EI'D mo maremaTuke TpeOOBaHUS
K pe3yJpTaTaM OCBOSHHUSI OCHOBHOHM 00pa30BaTEIbHO MTPOrpaMMBI
CpeIHeTo 00IIero 00pa3oBaHM
Kon [IpoBepsiemble TpeOOBaHUS K PEIMETHBIM pe3yJibTaTaM OCBOCHUS OCHOBHOU
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMBbl CPEAHEr0 00IIero 00pa3oBaHUs
TpeOOBaHMI
1 Brnanenue metomamu J0Ka3aTeNbCTB, AITOPUTMAMHU pEIICHHUS 3a/Jad; yMEHHE

(GbopMyIHpoOBaTE W ONEPHPOBATH MOHATHUSAMH: OIpEJETICHHE, aKCHOMa, TeOpeMa,
CIIEICTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTEIHCTBO, PABHOCUIIbHBIE ()OPMYIHUPOBKY;
NPUMEHSTh UX; YMeHHE (OpMyNIHpoBaTh OOpaTHOE U IPOTHBOMOIOXKHOE
YTBEpXKICHNE, MPUBOJUTH TPUMEPHl W KOHTPIPHMEPHI, HCIIONB30BATH METO
MaTeMaTHYeCKO WHIYKIMH; ITIPOBOJHUTH JIOKA3aTEIbHBIC PACCYXICHHS IIPH
pelieHnH 3ajad, OLUCHUBATH JIOTHUECKYIO MPAaBUIBHOCTH PACCYKICHHN; yMEHHE
ONEpUPOBATh  MOHATHAMH: MHOXKECTBO, ITOJJMHOXECTBO, OMNEpALH  HaJ
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar Jis
OIMCAHMUs PeaIbHBIX MPOIIECCOB U SIBIICHUN M IIPU PELICHUH 3a/1a4, B TOM YHCJIC U3
JpYTUX YYeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATHIMHU: rpad), CBI3HBIN
rpad, AepeBo, IUKI, rpad Ha IUIOCKOCTH, YMEHHE 3a/1aBaTh M OMUCHIBATH Tpadbl
Pa3IMYHBIMHU CIIOCOOAMU; UCTIONB30BATh Tpadbl IPH PEIICHUH 3a1a4

2 YMeHue onepupoBaTh HOHATHAMH: HAaTypajlbHOE YMCIIO, LEJI0e YHCIO, CTETEHb C
LEJIBIM IOKa3aTesieM, KOpPEeHb HaTypalbHOW CTENEHH, CTEHNEHb C PallOHaJIbHBIM
rokasaresieM, CTENeHb C AeHCTBUTEILHBIM MIOKa3aTelieM, JIorapiudm 4rcia, CHHYC,
KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YMCIIA, OCTATOK MO MOAYJIIO, PallMOHAIBHOE
YHCIO, UPPAlMOHAIBHOE  YHUCIO, MHOXECTBa  HATYpajbHbIX,  LEIBIX,
paIlOHANBHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHE WCIONb30BaTh MPHU3HAKU
JICJIMMOCTH, HAMMEHBIIMK OOILIWI JieNuTe]lh U HAaUMEHbIee o0Ilee KpaTHOe,
anroput™  EBknupa mnpu  pemieHHMM 3a7ad; 3HAKOMCTBO € PasJInUHbIMU
MO3UIIMOHHBIMA CHUCTEMaMH CUHWCIICHUS; YMEHHE BBINIOJHATh BBIYHCIICHHE
3HAYeHUH M TNpeoOpa3oBaHUS BBIPAKEHWH CO CTEMEHSMH H Jorapudmamu,
npeoOpa3oBaHus JIpOOHO-PALIMOHANBHBIX BBIPAXKEHWH; YMEHHE OIEepUpoOBaTh
MOHATHSIMU: M0CJIE0BATEILHOCTbD, apudmernieckas NPOrpeccHs,
reoMeTpuueckas IMpOrpeccHs, OECKOHEYHO YObIBamolas TeoMeTpHyecKas
MpOTpeccusi; YMEHUE 3a/1aBaTh IOCIEI0BATEIBHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPPEHTHBIX (OpMyJI; YMEHHE OIEpUPOBATh MOHATHAMU: KOMIUIEKCHOE YHCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIbh W apryMeHT KOMIUIEKCHOTO YHcIIa,
¢dopma 3ammcH KOMIUIEKCHBIX 4Yucel (TeoMeTpUYecKasi, TPUrOHOMETpUYecKas H
anreOpanyeckasl); yMeTb  NPOM3BOAMTH  apupMeThdyeckue JACHCTBHA €
KOMIUIEKCHBIMH YHWCJIaMH{; TMPUBOAMTH MPHUMEPHI MCHOIb30BAHMS KOMILIEKCHBIX
YHCEeIT; OTIEPUPOBATh MOHATHIMH: MaTpuna 2 X 2 1 3 X 3, onpenennTenb MaTPHIIbI,
TEOMETPHUYECKUI CMBICIT OIIPEIEITUTENS

3 YMeHHe  onepupoBaTh  NOHATHSAMH:  PALMOHAJbBHBIE,  HWPPALMOHAJIBHBIE,
[IOKa3aTelIbHEIE, CTEIECHHBIE, norapudmuieckue, TPUTOHOMETPHUYECKHE
YpPaBHEHUS U HEPABEHCTBA, HUX CHCTEMBI; YMEHHE OIIEpUPOBATH IOHATUAMU:
TOXJIECTBO, TOXK/IECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA
YPaBHEHUII U HEPABEHCTB, PABHOCWIBHOCTH YPABHEHUH, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMbBI C IIOMOILBH Pa3IMYHBIX
[IPUEMOB; PEILIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPOM; IIPUMEHSTh




YpaBHCHU, HCPABCHCTBA, UX CUCTCMbI JI PCIICHHUSA MATCMATUYCCKUX 3ada4d U
3aaa4 U3 pasindIHbIX obmacreit HAaYyYKU U pCaHBHOﬁ KHU3HN

YMeHue onepupoBaTh NOHATHAMU: QYHKIHSL, YETHOCTh (DYHKIMH, TEPHOAUIHOCTD
(YHKLINY, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTH (YHKIHH, 3KCTPEMyM
¢dbyHKIIME, HAaMOONbBIIee W HAaWMEHbIIee 3HA4YEeHHS (QYHKINH Ha TPOMEXYTKE,
HempepbiBHAs (PYHKOMA, acUMNOTOTHI Tpaduka (GYHKUIUH, TepBas W BTOpas
MpOU3BOAHAS (YHKIUH, TEOMETPUUECKUN M (U3UUECKUI CMBICT MPOU3BOJHOM,
nepBooOpa3Hasi, ONpPEICTICHHBIH HMHTETpal; YMEHHE HAXOIUTh ACHMIITOTHI
rpaduka (QYHKIHH; YMEHHE BBIYHCISATH MPOM3BOAHBIC CYMMBI, IPOHM3BEICHUS,
YaCTHOTO ¥ KOMIO3ULMH (QYHKIHMN, HAXOAUTh ypaBHEHUE KacaTelbHOU K rpaduKy
(GyHKIMM; YMEHHE HAXOIUTh HPOW3BOJHBIC JJIEMEHTAPHBIX (DYHKIHWI; yMmeHHe
UCTIONB30BaTh  MPOM3BOMHYIO JUIsI  MCCIeNoBaHWA  (OYHKIMHA, HAaXOAWTH
HanOOJbIINE U HAUMEHBIINE 3HaYeHHsT (PYHKLIWH; CTPOUTH IpaMKd MHOTOWICHOB
C HCHOJB30BaHMEM  ammapaTa MaTeMaTHYecKOro  aHallu3a; [PHMEHSTH
MPOM3BOIHYIO UISi HAXOXKICHUS HAWIYUIIEr0 DPEIICHHsS B IPHUKIAJHBIX, B TOM
YHCcJe COUUATbHO-9KOHOMHYECKUX U (PU3MYECKHX 3afadax; HaXOAUTh TUIOIAAN U
00beMbI (PUTYp C TIOMOIIBIO MHTErpajia; MPUBOAUTH MPUMEPBl MaTeMaTHUECKOTO
MOJIETTMPOBAHUS € TIOMOIIBIO (D (HEepeHIINATBHBIX YPABHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk (QyHKIHMH, oOpaTHas QYHKIUS,
KOMMo3uIwst  (YHKIOWA, JUHEeWHas (QyHKOWA, KBaapaTwdHas  (QYHKIWHS,
paunoHanbHas (yHKUMS, CTENEHHAs (yHKUMS, TPUTOHOMETpUUecKue (PyHKUUH,
oOpaTHbIE TPUTOHOMETpUYecKne (YHKLUH, MOKa3aTenbHas U JorapupMuyecKas
(GyHKUMM; YMEHHE CTPOUTh TIpadUKH HU3YYCHHBIX (YHKIHH, BBIIOIHITH
mpeoOpazoBanHusl TpaduKOB (YHKIIHHA, WCIONB30BaTh TpadUKd IS H3YUCHHS
MPOIIECCOB M 3aBUCUMOCTEM, MPU PEIICHUH 3a7ad U3 APYTrUX y4eOHBIX MPeMETOB
W 3aJad W3 PeaNbHOW >KWU3HHW;, BHIpAXaThb (OPMYJIaMH 3aBUCHMOCTH MEXKIY
BEIMYMHAMH; HCIIOJIb30BaTh CBOiicTBa W rpaduku (yHKOMH U peLeHHs
YpaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; M300pakaTb HA KOOPAMHATHOM
IIJIOCKOCTH MHOXKECTBA PEIIEHUIN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHune pemaTh TEKCTOBBIE 33JlauM Pa3HBIX THUIOB (B TOM YHCIIE€ Ha MPOICHTHI,
JOJM W YacTH, Ha JBWXeHHe, paboTy, CTOMMOCTh TOBApOB W YCIYT, HaJlOTH,
3aJauyd M3 OOJNACTH YIOpaBJIEHWs JIMYHBIMH M CEMEHHbIMH (puHaHCaMM);
COCTABJIATh BBIPAKECHHsI, YPABHEHHs, HEPABECHCTBA M UX CUCTEMBI IO YCIOBHIO
3a7a4M, UCCIEN0BaTh IOJIyYCHHOE pPELICeHHEe M OLEHHBATh IPaBIONOJ0OHOCTD
PEe3yIbTaTOB; YMEHUE MOJECIMPOBATh PEAJIbHbIE CUTYALMH HA SI3bIKE MAaTEMaTHKU;
COCTABJIATh BBIPAKECHHsI, YPABHEHHs, HEPABCHCTBA M UX CUCTEMBI IO YCIOBHIO
3aa4¥, MCCIENOBaTh IIOCTPOCHHBIE MOJENM C HCIHOJIB30BAaHUEM ammapara
anredpsl, UHTEPIPETUPOBATH MOIYUYEHHBIH pe3yIbTaT

YMeHue onepupoBaTh IMOHSTUSIMH: CpelHee aphuMeTHYecKoe, MeJnaHa,
HauOoNblllee M HaWUMEHbIIee 3HA4YeHHs, pa3Max, IUCIEpPCHs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa, yMEHHME U3BJEKaTb, HHTEPIPETUPOBATH
nHpOpMaLIMIO, NpPEACTaBICHHYI0 B Ta0nMuax, Ha Juarpammax, TIpadukax,
OTPaXKalOLyrd CBOMCTBA pEalbHBIX IIPOLECCOB U SBJICHUW; MNPEICTaBIATh
nHGOPMALIMIO C MOMOLIBIO TaOJMIl M JUarpaMM; MCCIENOBaTh CTAaTHUCTHYECKHE
JaHHBIE, B TOM YHCJIE C TPUMEHEHHEM IpapUueCKHX METOIOB M DJIEKTPOHHBIX
CpencTB; TpadHUecKH HCCIe0BaTh COBMECTHBIE HAONIOJCHUS C IOMOIIBIO
JyarpaMM pacCeUBaHUs U JIMHEWHON perpeccuu

YMeHne omnepupoBaTh MOHATHAMHU: CIyY9aWHBIA OIBIT W CiydailHOe COOBITHE,
BEPOATHOCTD CIly4allHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOATHOCTH C
WCTIONB30BaHUEM TpapUUECKHUX METOAOB; NPUMEHATH (OPMYIBI CIOXKEHHA H
YMHOXKEHUsI BEPOSTHOCTEH, (opMyITy MOJTHON BeposiTHOCTH, hopmyiny BepHyy,
KOMOWHATOpHBIE (aKThl W (QOPMYJIBI, OIICHUBATH BEPOSITHOCTH PealibHBIX




COOBITUH;  yYMEHHE  ONEPUPOBATh MOHATHUSAMHU:  CIy4yailHas  BeJIHYHWHA,
pacnpesiciecHue BEpPOSTHOCTEH, MaTeMaTHYECKOe OXHUJaHWe, JHUCIEPCHS U
CTaHIAPTHOE OTKJIIOHCHHWE CITydalfHOW BENWYWHBI, (DYHKIUU pacrupeneneHus u
IJIOTHOCTH PaBHOMEPHOTO, IMOKA3aTEBHOTO W HOPMAaJIbHOTO pachpe/elicHU;
YMEHHE HCITOJIb30BaTh CBOMCTBA U3YUYCHHBIX PACIPE/ICIICHUH 1JIs PEIICHUS 3a/1a4;
3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJNBIINX YHCEI, METOIbl BBIOOPOYHBIX
WCCIIeIOBAHNN; YMEHHE TIPUBOAUTE IPUMEPHI TPOSIBICHNUS 3aKOHA OOJBIIIX YHCENT
B TNPHUPOJHBIX U OOINECCTBEHHBIX SIBIICHUSX, YMCHHE OICPUPOBATH IOHATHSIMU:
COUYeTaHWEe, IIEPECTAaHOBKA, YMCJIO COYETAaHHWHA, YHCIO TMEPEeCTaHOBOK; OWHOM
HeloToHa; yMeHme mNpUMEHSATh KOMOWHATOpHBIE (PAKTHI M PACCYXKACHUS IS
pEIICHUs 3a7a4; OIICHUBATh BEPOSATHOCTU PEATbHBIX COOBITHI, COCTABIAThH
BEPOSTHOCTHYIO MOJIC]Ib M UHTEPIIPETHPOBATH TIOTYUYCHHBIH pe3ybTaT

YMeHHue omnepupoBaTh MOHATHAMHU: TOYKA, IpsiMasl, MJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEIMYMHA YT, IUIOCKUI Yroj, ABYIPaHHBIA yTrojl, TPEXIpaHHBIN
Yroj, CKpEIUBAaIOIUecs MpsAMbIe, MapaUIeJbHOCTh W NEPHEHIUKYIISIPHOCTD
OpSAMBIX W TJIOCKOCTEH, YroJl MeXAy NpSAMBIMH, Yroid MEXIy NpsSIMOH H
IUIOCKOCTBIO, YIOJI MEXKIY IIIOCKOCTSIMH, PACCTOSHHUE OT TOYKH [0 IIOCKOCTH,
paccTossHUE MEXAYy NpPAMBIMU, PAcCTOSHHE MEXKIY IJIOCKOCTSAMH;, YMEHHE
WCIONB30BaTh MPU PEILICHUU 3a/1a4 W3y4eHHbIE (JaKThl U TEOPEMbI INIAHUMETPHH;
YMEHHUE OICHWBaTh pa3Mepbl OOBEKTOB OKPYKAIOMIEr0 MHpa; CTPOUTH
MaTeMaTHYECKHE MOJEIH C IOMOIIBI0 T€OMETPHYECKHX MOHATHH M BEIHYHH,
pelaTh CBA3aHHbIE C HUMHU MPAKTHYECKHE 3312491

10

YMeHne omnepupoBaTh IMOHATHSAME: IDIOmanb (GUTypel, o0beM (UTypHI,
MHOTOTPAaHHUK, IPABWIBGHBI MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHUKA, KYO,
napajjieNienuies, MOpu3Ma, NUpamuna, ¢Gurypa M TOBEPXHOCTh BpalleHUS,
IMIMHAP, KOHYC, Imap, cdepa, IIomanb cdepbl, MIOMAAb MTOBEPXHOCTH
NUpaMUbl, TPU3MBI, KOHYyca, IIMJIMHApA, o00beM Kyba, NPSAMOYTOJIBHOTO
napaJuleNieniinea, MUpaMUAAbl, TPHU3MBI, IWIMHAPA, KOHyca, IIapa, pa3BepTKa
MOBEPXHOCTH, CEYCHHUSI KOHYCa U MWINHJIPA, MapajuielibHble OCH MM OCHOBaHUIO,
CEYCHHE Imapa, IUIOCKOCTh, Kacaromascsi cgepbl, IWIMHAPA, KOHyca; yMEHHE
CTPOMTH CEYEHHE MHOTOTPaHHHMKA, H300pakaTh MHOTOTPAaHHUKH, (UTYPBI H
IMOBCPXHOCTHU Bpalll€HUA, UX CCUCHHUA, B TOM YUCIIC C MOMOIIBIO BJICKTPOHHBLIX
CpE/CTB; YMEHHE NMPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (DUTYp, CAMOCTOSATEILHO
(bopMyIHMpOBaTh ONpENEeNICHHUs H3ydaeMbIX (UTYp, BBIABHIAaTh THIIOTE3BI O
CBOICTBAx M MPU3HAKaX T€OMETpUIECKUX (PUTyp, 0OOCHOBBIBATE MIIM OTIPOBEPTaTh
WX, YMEHHE NPOBOAUTH KiIaCCUPHUKANWIO (UTYp TO pPa3IMYHBIM IPHU3HAKAM,
BBITIOJTHATH HEOOXOIMMBIE JIOTIOTHUTENBHBIE TIOCTPOCHUS

11

YMeHue onepupoBaTh MOHATUSMH: ABIKCHHE B IMPOCTPAHCTBE, MapalieibHbINA
MEepeHoc, CHMMETpUS Ha TUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, IPe0Opa3oBaHue
nogo0Ousi, MoJOOHBIE (UI'YpBI; yYMEHHWE paclO3HaBaTh paBHbIE W MOJOOHBIC
¢urypel, B TOM 4YHCIIE B TPHUPOJIE, HCKYCCTBE, apXUTEKType; HCIIOJIL30BaTh
TeOMETPUYECKHE OTHOLICHHS NPH PEUICHHM 3a/1a4; HaXOJIUTh T€OMETPUYECKHe
BEJIMYMHBI (JUIMHA, yroj, IUIONAab, O0BEM) NpPU pPEHICHHH 3ajad U3 JPYTuX
yueOHBIX TIPEJMETOB ¥ U3 PealbHON KU3HU, YMEHHE BBIYHCIATH TEOMETPHUECKHE
BEJIMYMHBI (JIJIMHA, YroJl, TUIOMA/]b, 00BEM, TUIONIAh TOBEPXHOCTH), HCIIONb3Ys
n3y4YeHHbIE HOPMYJIBI K METOABI, B TOM YHCIIE: TUIOLIa b IIOBEPXHOCTH TUPAMUIBI,
MpU3MBI, KOHYCa, LWIMHApa, IUomanab chepsl; 00beM Kybda, MPSIMOYrOJbHOIO
napajenenureia, TUpaMHuIbl, TPU3MBL, [WIMHIPA, KOHyca, IIapa; yMeHHe
HaXOJUTh OTHOLIEHHE 0OBEMOB MOAOOHBIX pUryp

12

VYMmenune OIIEPUPOBATH IMOHATHUAMMU: MPAMOYTOJIbHAAd CUCTEMaAa KOOpAWHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPJAUHATBI BCKTOpPA, CyMMa BCKTOPOB, IPOU3BCIACHUC
BCKTOpa Ha YHUCIIO0, PA3JIOKCHHUC BCKTOpa IO 6a31/1cy, CKaJIIpHOC TPOU3BCCHUC,
BCKTOPHOEC TIIPOU3BCACHUEC, YI'OJI MEXKAY BEKTOpaMHU, YMCHHE MCIIOJIb30BAaATh




BEKTOPHBII ¥ KOOPJAMHATHBIM METOJI AJIs PELIEHHS TEOMETPUUECKUX 3a/1ad U 33]a4
JOpYyTUX Y4eOHBIX IPEAMETOB

13 YMeHue BbIOMpaTh MOAXOMAIIMN METOJ AJsl pelieHHs 3afadd; MOHHMaHHE
3HAYMMOCTH MaTeMaTHKU B M3YYEHHH MPUPOJIHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SIBICHUH; yMEHHE PacllO3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMaTHKU B UCKYCCTBE,
yYMEHHE IPUBOANTDH IPUMEPHI MAaTEMATUYECKUX OTKPBITUH POCCUMCKON 1 MUPOBOM
MaTeMaTHUYECKOH HayKH

Tabmuma 12.1

IlepeueHs 31€eMEHTOB cofepkaHus, poBepsaeMbix Ha EI'D
10 MaTeMaTHKe

Kon IIpoBepsiemMblil 37IEMEHT COJIEpKAHUS
1 Umncna ¥ BEIYUCIICHUS
1.1 Hartypanesubie u nensie yncna. [IpuzHaku 1eTuMOCTH HETbIX YHCel
1.2 Panmonanpable uncna. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, TIPOICHTHI, OECKOHEYHBIE

MEPHOANYECKUE TPOOH

1.3 ApudmeTnyeckuii KOpeHb HATypallbHOW creneHn. JlelicTBusS C apupMeTHUYECKUMHU
KOPHSIMU HaTypaJbHOU CTENEHU

14 Crenenp ¢ uenblM nokazareiaeM. CTeneHb C palMoOHaJbHBIM INoKa3zareneM. CBoiicTBa
CTCIICHU
15 CuHyC, KOCHHYC U TaHI€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC

YUCJIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecsTuuaple 1 HATypallbHBIE JOTapUGMBI

1.7 HeiicTBuTenbHble yncaa. ApudMeTHdeckue onepauu C JIeHCTBUTENbHBIMU YHCIAMH.
[TpubnmkeHHblEe BBIYMCICHUS, NIPaBUIIa OKPYTJICHUS, NPUKUIKA M OLEHKA pe3yjbTara
BBIYMCIIEHUI

1.8 [IpeoOpazoBaHue BRIPAKEHUIA

1.9 Kommnekcuble uncia

2 YpaBHEHHS U HEPABEHCTBA

2.1 Lenble 1 1poOHO-paIIOHANBHBIE YPABHEHHUS

2.2 WpparnmonansHple ypaBHEHUS

2.3 TpuroHomerpuueckue ypaBHEHUs

24 [lokazarenbHble 1 TOrapupMIUUECKIe yPaBHEHHS

25 Lesnbie u ;poOHO-paioHaIbHBIE HEPAaBEHCTBA

2.6 WppanmonansHble HEpaBEHCTBA

2.7 [TokazaTenbHbIE U IOTapu(DMHUIECKIC HEPABEHCTBA




2.8

TpI/IFOHOMeTpI/I‘-IeCKI/IC HCPABCHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHUs, HEPAaBEHCTBA M CUCTEMBI C ITapaMeTpaMu
2.11 Marpuua cucteMbl THHEHHBIX ypaBHeHUH. OnpeaenuTess MaTpHIbI
3 OyHKMK U rpaduKu
3.1 Oynknusa, crnocodbl 3amanus (QyHkuuu. ['padux ¢ysxmum. B3ammHo oOparHbIe
¢ynkunu. YetHele n HedeTHbIEe QyHKIMH. [leproandeckue QyHKIMH
3.2 Ob6nacTe ompeneneHNWs] W MHOXECTBO 3HaueHWH (QyHknmu. Hymm dyHKIMH.
[IpomexyTkn 3HaKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (PyHKIHMHA. MaKCUMyMBbI
U MUHHUMYMbl ¢yHKuuH. HawmOonpinee W HauMeHblee 3HaueHHE QYHKOMHM Ha
MPOMEKYTKE
3.3 Crenennast (pyHKIMS C HaTypaJIbHBIM U LIEJIBbIM MOKa3zareneM. Ee cBolicTBa u rpaduk.
CpoiicTBa 1 TpaduK KOPHS N-0¥ CTENEHH
3.4 Tpuronomerpuueckue GyHKINH, UX CBOUCTBA U TPpadUKu
35 [NokazarenbHas u norapupmuueckas QyHKINH, UX CBOMCTBA U TpaduKu
3.6 Toukn paspsiBa. AcuMnTOTH rpadukoB ¢yHKImA. CBoWCTBa (DYHKITHH, HEPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus ITOCIEN0BATEILHOCTEH
3.8 ApudmeTrnyeckas u reoMmeTprueckas nporpeccu. @opmMyra CI0XKHBIX POLEHTOB
4 Havana maremaTnueckoro anaigmnsa
4.1 [Iponssognas pynkuu. [IponsBogHbIE AIeMEHTAPHBIX (PYHKIINH
4.2 [lpumeHeHne TPOM3BOMHOM K WCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
IKCTpeMyMBbl. HaxoskieHne HamOONbIIEr0 M HAaUMEHBIIETO 3HA4YeHUS (QYHKIUH Ha
OTpe3Ke
4.3 [lepBoobpaznas. MaTerpan
5 MHoKecTBa U JIOTHKa
51 MHOXeCTBO, oTiepaliiy HajJ MHOXKecTBaMu. Jlmarpammer Ditepa - Beana
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTHCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH




7.2 [IpsMble ¥ MIIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKH

7.4 Tena v MOBEpXHOCTH BpaIICHUS

7.5 Koopaunatsl u BEKTOpbI

112.10. dns mpoBeAeHUs] €AUHOTO TOCYJapCTBEHHOIO 3K3aMeHa 1mo MatemaTtuke (maiee - EI'D mo
MaTeMaTHKe) HCIIONB3YyeTCsl TepedeHb (KOAM(UKATOp) MPOBEPSEMBIX TPeOOBaHWH K pe3yibTaTaM
OCBOCHHS OCHOBHOH 00pa30BaTelbHON NPOTpaMMBI CpPEIHETo OOINero oOpa30oBaHUS W DAJICMEHTOB

COACPpIKaAHUA.

Tabmuma 12

[IpoBepsiemsbie Ha EI'D mo maremaTuke TpeOOBaHUS
K pe3ylbTaTaM OCBOCHHUSI OCHOBHOHN 00pa30BaTebHOM MPOrpaMMBI
cpemHero oomero oopa3oBaHus

Kon
MIPOBEPSIEMOT0
TpeOOBaHUS

[TpoBepsiemble TpeOOBaHMsI K IPEAMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBI CPEIHET0 00IIero 00pa3oBaHuUs

1

Brnanenne meromamu 10Ka3aTenbCTB, AITOPUTMAMU pEIICHHS 3a/1a4;, yYMEHHE
(bopMyIHpOBaTh M ONEPHPOBATH MOHSATHSAMH: OIpENeNeHNe, aKcuoMa, TeopeMa,
CIIEZICTBUE, CBOMCTBO, PU3HAK, I0KA3aTEIbCTBO, PABHOCUIIbHEIE (HOPMYIHPOBKH;
OPUMEHSTh HX; YyMEHHEe (OPMYIHPOBaTh OOpaTHOE W MPOTHBOIMOJIOKHOE
YTBEpXKICHHE, TPHBOIUTH MPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BATH METO[
MaTeMaTHYeCKOM WHIYKIUH; IMPOBOANUTH JOKA3aTEIbHBIC PACCYKACHHS MPU
pelieHnH 3aj/iad, OILIEHUBATH JIOTHYECKYIO MPAaBHIBHOCTD PACCYKICHUH; YMEHHUE
ONIEpUPOBATh  TOHATHAMHU: MHOXECTBO, MOAMHOXKECTBO, ONEPALUH  HaJ
MHO)KECTBAaMH; YMEHHE HCIOJIb30BAaTh TEOPETHKO-MHOKECTBEHHBIN armapar s
OIMCAHUs pealTbHBIX TMPOIIECCOB U SIBICHUH M NPU PEIICHUH 33/1a4, B TOM YHCIIE
U3 JApYrux Y4eOHBIX NpPEIMETOB; yMEHHE OIEepPUpPOBaTh IMOHATUSAMH: Tpad,
CBsI3HBIM Tpad, aepeBo, IHKI, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaThb H
OIUCHIBATH Tpadbl pa3IMIHBIMU CIIOCO0AMHM; HCIIOIb30BaTh rpadbl P pelIeHUH
3amaq

YMeHHe onepupoBaTh NOHATUAMU: HATYPAIBHOE YUCIO, LIEJI0E YUCIIO, CTENIEHb C
LEJBbIM IIOKA3aTeIeM, KOPEHb HATYpaJIbHOU CTENEHH, CTENEHb ¢ PALMOHAIBHBIM
MoKaszaresieM, CTeNeHb C JCWCTBUTENBbHBIM IIOKa3zaTeleM, Jjorapudm uucia,
CUHYC, KOCHHYC M TAaHIE€HC IIPOU3BOIBHOIO 4YHUCIA, OCTATOK II0 MOIYIIO,
palMOHAIBHOE YHCJIO, HUPPALUOHAIBHOE 4YHUCIO, MHOXECTBA HATYPAIBHBIX,
LEbIX, PalHOHAIbHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHHE HCIOJIB30BaTh
MPU3HAKU JIEIMMOCTH, HAaMEHBIIMH OOIIMI JenuTeNb W HauMeHbllee oliiee
KpaTHOE, ajropuT™M EBKIWAA NpU pelIEHUM 337a4; 3HAKOMCTBO C Pa3jIU4HbIMU
MO3ULIMOHHBIMU CUCTEMAMH CYMUCIICHHS, YMEHHE BBIIIOJIHATh BbBIYHCICHUE
3HAYeHU W MpeoOpa3oBaHMs BBIPAKEHHH CO CTENEHSMH W JorapuQmamu,
npeoOpa3oBaHus ApOOHO-PALMOHAIBHBIX BBIPDAKEHHWH; yMEHHE OIEpUpOBaTh
MOHSATUSIMH: IIOCJIEIOBATEIBHOCTD, apupmeTnieckas IIPOTPECCHS],
reoMeTpuyeckas INporpeccus, OCECKOHEYHO YOBIBAarOIasi reoMeTpuyecKas
HIPOrpeCCUsi; YMEHHUE 3aJaBaTh IOCIEAOBATEIBHOCTH, B TOM YHCIIE C IIOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHHE ONEePHUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YMCJIA, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4MCJIa,
¢opma 3amucH KOMIUIEKCHBIX YHCEN (reoMeTprhdecKas, TPUTOHOMETpUYecKas U




anreOpandeckas); yMeThb NPOU3BOAUTH  apuMETHUSCKHE  JICHCTBUS  C
KOMIUIEKCHBIMU YHCIaMHM; TPUBOJUTH MPUMEPHI UCIOIH30BAHUS KOMILICKCHBIX
YUCEN, ONEePHUPOBATh IMOHATHSAMH: MaTpuia 2 X 2 W 3 X 3, ompenenurens
MaTpPHIIbI, TEOMETPUICCKUI CMBICIT ONIPEICITATEINS

YMeHue  omepupoBaTh ~MOHATHAMHU:  paldOHANBHBIC, HPpPAlUOHAIHHEIE,
MOKa3aTeNbHbIC,  CTCNEHHBIC,  JOrapu(MUYECKHE,  TPUTOHOMETPUUYCCKHUEC
YpaBHEHHUS M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONCPUPOBATH MOHITHIMU:
TOXKIECTBO, TOXKAECTBEHHOE MTpeoOpazoBaHme, ypaBHEHHE, HEPABEHCTBO, CHCTEMA
YpaBHEHU M HEPaBEHCTB, PaBHOCHWIHHOCTh YPAaBHEHWH, HEPABEHCTB M CHCTEM;
YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MOMOIIBI0 PA3IUYHBIX
MIPHEMOB; pemIaTh ypaBHEHWS, HEPABEHCTBA W CHCTEMBI C TapaMeTpoM;
MPUMEHATh  ypaBHEHHS, HEPAaBEHCTBA, WX CHCTEMBl Ui  PEIIeHUs
MaTEeMaTHUYSCKUX 3aJa4 W 3aJad U3 Pa3IMyHbIX 00JacTe HAYKH U PEaIbHOM
KU3ZHU

YMeHue — omepupoBaTh  MOHATHUSAMH:  (QYHKUUS,  YETHOCTb  (YHKLHWH,
MEPUOTUYHOCTh (DYHKIIUHU, OTPAaHUYEHHOCTD (PYHKIIUH, MOHOTOHHOCTH (DYHKIIWH,
JKCTpeMyM (YHKIWW, HanOOJbIllee M HaWMEHbIIee 3HAYEHUS (QYHKIUA Ha
MPOMEKYTKE, HEMPEepbIBHAsI ()YHKIIUS, ACUMITOTHI rpaduka QyHKIMH, TIepBas 1
BTOpas TMPOW3BOIHAS (YHKIMH, TEOMETPUYECKUH U (QHU3MYECKHH CMBICI
MPOM3BOHOM, IepBOOOpa3Hasi, ONpEJCICHHBI HHTErpall; yMEHHE HaXOIWTh
acuMnToTHl Tpaduka (YyHKIUH; yMEHHE BBIYUCIATH IPOU3BOIHBIC CYMMBI,
MPOM3BEICHMS, YAaCTHOTO M KOMMO3WIMH (YHKIWH, HAaXOAHTh YpaBHEHHE
KacaTtellbHOM K rpaduky (YHKIHMH; yMEHHE HAXOOUTh IPOHM3BOJHBIC
SNMIEMEHTApHBIX  (YHKIMH; yMEHHE  HCIOJIB30BaTh  HPOU3BOJHYIO I
WCCIIeIOBaHUsl (QYHKIMHA, HaXOAWTh HAWUOONBIIME W HAWMEHBIIME 3HAUCHHS
¢yHKUIMH; CcTpoWTh TpadUKd MHOTOWICHOB C UCIOJNB30BAHMEM ammapara
MaTEeMaTHYeCKOTO aHalli3a; NPUMEHSATh MPOM3BOJHYIO JUIA HAaXOXKICHUS
HAWTYYIIero penieHus B MPUKIAIHBIX, B TOM YHUCIE COIHATbHO-3KOHOMUYECKUX
U (QU3MYECKHUX 33aJavax; HAXOAWTh IUIOMAAA M OO0BEMBI (PUIYP C IOMOIIBIO
MHTETpaja; NPUBOAUTH IPUMEPH MAaTEMAaTHIECKOTO MOJICITUPOBAHHS C TIOMOIIBIO
G hepeHIMaATbHBIX ypaBHEHHN

YMeHue omnepupoBaTh NOHATUSAMH: Tpaduk QyHKIMM, oOpaTHas ¢GyHKIUS,
KOMITO3MIMA ~ (QYHKIWMHA, JIMHEHHas (QYHKIMS, KBagpaTW4Has  (QyHKOuUS,
paunoHaibHas QYHKIMS, CTeeHHass (PYHKIUS, TPUTOHOMETpUYeckre (HyHKIINH,
oOpaTHble TpUTOHOMETpHYecKHe (DYHKIIMH, TOKazaTelbHas U JiorapupmMudeckas
GYHKIMM; YMEHHE CTPOHUTh TpadUKH HW3YyYCHHBIX (YHKIHHA, BBITIOIHATH
npeoOpazoBaHusi rpadUKOB (QYHKIMH, HCIOJIB30BaTh IpaduKH i H3yUYCHHS
MPOIIECCOB 1 3aBUCHMOCTEMH, TIPU pElICHUHN 33/1a4 U3 JAPYTHX YIeOHBIX IPEAMETOB
W 3aJad M3 pEaNbHOM JKM3HHW; BBIPAXKATh (OPMYJTaMH 3aBUCHMOCTH MEXKIY
BEJIMYMHAMH;, HCIIONb30BaTh CBOICTBA W TrpadWKH (QYHKIMH U pEIIeHUs
ypaBHEHHWH, HEPABEHCTB U 3ajay ¢ MapaMeTpaMu; n300pakaTbh Ha KOOPAUHATHOM
TUIOCKOCTH MHOXKECTBA PELICHUH YPaBHEHU, HEPABEHCTB U HX CHCTEM

YMeHme pemnrath TEKCTOBBIE 33[ja4l Pa3HBIX THIOB (B TOM YHCIIE HA MPOLEHTHI,
JOJM ¥ YacTH, Ha IBIKEHHE, paboTy, CTOMMOCTb TOBapOB W YCIYT, HAJIOTH,
3aJaud W3 OOJIaCTH YNpAaBJICHUS JIMYHBIMH W CEMEHHBIMH (HUHAHCAMU);
COCTaBJISITh BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA M WX CHCTEMBI IO YCJIOBHUIO
3aJaud, UCCIIENOBaTh IIOJIyYE€HHOE pEIIeHHE U OLEHUBAaTh IPaBJONOJ00HOCTH
PE3yNIBTaTOB; YMEHHE MOJECTUPOBATh PEAIbHBIE CUTYallUU Ha SI3bIKE MAaTEMaTHKHY;
COCTaBJISTh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M WX CHCTEMBI IO YCIOBHUIO
3aJjaud, UCCIENOBAaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAaHMEM almapara
anreOpbl, UHTEPIIPETUPOBATD MOTYUYEHHBII pe3yIbTaT

YMeHne omnepupoBaTth MOHITHAMHU: cpenHee apudmMeTndeckoe, MeauaHa,




HauOoNblllee ¥ HAaWMEHBIICe 3HAYCHMS, pa3MaX, JHUCIEPCHS, CTaHIAPTHOE
OTKIIOHCHHE YHCJIOBOTO HA0Opa; YMEHWE W3BJICKAaTh, HHTEPIPETHPOBATH
nH(pOpMAIUIO, TPEACTaBICHHYI0O B Ta0mWIax, Ha JAWarpammax, rpadukax,
OTPAXKAIOIYK) CBOWCTBA pPEAbHBIX MPOIECCOB M SIBJICHUH; MPEICTaBISTh
“HGOPMAITUIO C TIOMOIIBI0 TAOJUI] M JUarpamMM; HCCICIOBaTh CTATUCTHYCCKUC
JAHHBIC, B TOM YHUCIIE ¢ TIPUMEHEHHEM TpadUIecKUX METOJOB U SICKTPOHHBIX
Cpe/CTB; TpauuecKW HCCIICAOBaTh COBMECTHBIC HAONIOACHUS C IOMOIIBIO
JarpamMM pacceuBaHUs U JIMHCHHOUN perpeccuu

YMeHne onepupoBaTh MOHITHAMHU: CIYYaWHBINA ONBIT W CIy4aifHOE COOBITHE,
BEPOSITHOCTh  CIYYalHOTO COOBITHS; YMEHHUE BBIUUCISATH BEPOSTHOCTH C
UCIOJNIb30BaHUEM TIpaUUEeCKUX METOIOB; IMPHUMEHATh (OPMYJBI CIOXKEHUS H
YMHOXEHHSI BEPOSTHOCTEH, (DOPMYITy TIOTHON BEpOsATHOCTH, popmyiy bepHyim,
KOMOWHaTOpHble (akTel W (OPMYNbI, OLEHHBAaTh BEPOSTHOCTH pEAbHBIX
COOBITHIf; yMEHHE  ONEpPHpPOBaTh  MOHATHSAMHU:  CIydyailHas  BeJIMYMHA,
pacmpenesieHe BEpOSITHOCTEH, MaTeMaTHdecKoe OKUAAHUE, AUCHepCcHs U
CTaHAAPTHOE OTKJIOHEHHE CIIyYailHOM BeIMYWHBI, (DYHKUUU pacrlpeleneHus U
IJIOTHOCTH PAaBHOMEPHOIO, IMOKa3aTeIbHOIO M HOPMAIBHOTO paclpeeeHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pAacCHpEAeTICHUN U1 pELICHUs
3aja4; 3HAaKOMCTBO C MOHATHSMHU: 3aKOH OOJBLIMX YHCEI, METOAbI BHIOOPOYHBIX
WCCIIC/IOBAaHNH; YMEHHE NPUBOJUTH MPUMEPHI TMPOSBICHUS 3aKOHA OOJBIINX
Yyucel B MNPUPOAHBIX W OOIIECTBEHHBIX SIBICHMUAX; YMEHHE OIIEPUPOBAThH
MOHATHSMHU: COUYETaHHE, IEPECTaHOBKA, YUCIIO COYETAaHUHN, YHCIIO MEPECTAaHOBOK;
ounoMm HproTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIC (aKThl M PACCYKICHHS
IJId pelICHHA 3aaad, OLUCHUBATH BEPOATHOCTU PCAIbHBIX CO6BITHﬁ; COCTaBJIATh
BEPOSITHOCTHYIO MOJIENIb M HMHTEPIPETUPOBATH OITY4YEHHBII pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOUYKA, MpsMasi, MIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEIMYHHA YITa, IUIOCKUN yroJl, JBYTPAaHHBIM YIroi, TPEXTPaHHBIA
YTOJI, CKpEIIMBAIOIIUECS MPSIMBIE, MAPAIIEIBHOCT H IEPHEHIUKYIIPHOCTD
NpsIMBIX M IUIOCKOCTEH, Yroil MeXAy NpSIMBIMH, YTold MEXIy NpsAMOH U
IJIOCKOCTBIO, YTOJI MEXITY IIOCKOCTSIMH, PACCTOSIHME OT TOYKU O IUIOCKOCTH,
pacCTOSHUE MEXAY NPAMBIMH, pPAacCTOSTHUE MEXAYy IUIOCKOCTSIMH; YMEHHUE
WCTIOJIB30BaTh MPH PEIICHUN 3aj]au U3yUeHHbIe (PaKThl U TEOPEMBI IJIAHUMETPHH;
yYMEHHUE OLIEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTEMaTHYECKUE MOJENIN C IMOMOIIBI0 T'€OMETPUYECKHX IOHATHI M BEIMYUH,
peaTh CBA3aHHbIE C HUMU IPAKTUYECKUE 3a/1a4H
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YMeHue omnepupoBaTh NOHATHAMHU: Iulomans GUrypsl, o0beM (QUIrYpBHI,
MHOTOTPAHHUK, TPaBUIBHBII MHOTOTPAHHUK, CEUEHHEe MHOTOIpaHHHUKa, KyO,
napajieNienuIiesl, Npu3Ma, nupamuia, ¢Gurypa ¢ TOBEPXHOCTH BpalleHUs,
LWINHIAP, KOHYC, map, cdepa, Mmiomanb cdepsl, IUIOMEAAb MNOBEPXHOCTH
NUpaMHUIBl, OPU3MBL, KOHyca, LMIMHAPA, O00beM Kyba, MpsIMOYIOJIBHOTO
napajuleNienunena, NupaMuasl, TPU3MBI, [UJIWHApa, KOHyca, IIapa, pa3BepTka
MTOBEPXHOCTH, CEYEHMsI KOHYCa U IWINHAPA, NapayIeIbHbIE OCH HJIN OCHOBaHMUIO,
CeueHHe Mapa, IUIOCKOCTh, Kacaromasicsi cepbl, HWIMHApA, KOHYCa; yMEHHE
CTPOUTh CEUeHHE MHOTOTpaHHMKA, W300pa)kaTb MHOTOTPaHHUKU, (UTYpHl H
MTOBEPXHOCTH BPAIICHHSA, UX CEUYEHHUS, B TOM YHUCIE C IOMOIIBIO DIEKTPOHHBIX
CPEACTB; yMEHHE IPUMEHSITH CBOWCTBA T€OMETPUUECKUX (UTYP, CAMOCTOSITEIIEHO
(dbopMynupoBaTh OMNpEICNCHUs W3yYaeMbIX (QUTYp, BBIIBUTATh THIIOTE3BI O
CBOMCTBaX W TPHU3HAKAX TeOMETpUYecKuX (uryp, OOOCHOBBIBATH WIIH
OIIpPOBEpraTh MX; yMEHHE HPOBOAMTH KIACCH(PHUKALUIO (QUTYp IO Pa3IMYHBIM
MPU3HAKAM, BBIIIOJIHATH HEOOXOJUMBIE JONOJTHUTENBHBIE TOCTPOSHHUS
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YMeHue onepupoBaTh MOHATHAMU: ABMKEHHE B MPOCTPAHCTBE, MapaijielbHbIHA
MEpEeHOC, CHUMMETPUsi Ha IUIOCKOCTH M B  HPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue Moa00Ous, Mo00HBIE (DUTYPHI; YMEHHE PAaclo3HABATh PaBHBIC H




MmofoOHbIE (Urypel, B TOM UYHCJIEC B TMPHUPOJE, HCKYCCTBE, apXUTEKTYpE;
WCIIONIb30BaTh TEOMETPUYECKHE OTHOIICHHUS TpPHU PENICHUW 3a]a4;, HaXOIUTh
reOMEeTPHYECKUE BEIMYHMHEI (JIJTFHA, YTOJI, TUIOIMAAb, 00bEM) TIPH PEUICHUH 3a/1a4
U3 JIPYrUX Yy4YeOHBIX MPEJAMETOB U U3 PEATbHOW JYXKU3HU; YMCHUE BBIYUCIATH
FCOMETPHYCCKUE BEIMYUHBI (IJIMHA, Yroj, IUIOMIaah, OOBEeM, IUIOIAIb
MOBEPXHOCTH), HUCIIOJB3YSl W3y4YeHHbIC (DOPMYIBI M METOJBI, B TOM YHCIE:
IUIOINAAb IMOBEPXHOCTH TNHUPAMUJBI, TMPH3MBI, KOHYCa, LWIMHAPA, IUIOMAIb
cdepbl; 00beM Ky0a, MPAMOYTOJILHOTO MapaUIeIeHuIea, MUPAMUIBI, TIPU3MBL,
MWIKHAPA, KOHYCa, Iapa; YMEHUEe HaXOJUTh OTHOIIECHHE O0BEMOB IMOJIOOHBIX

¢uryp
12 YMeHne ornepupoBaTh HOHATHSAME: MPSIMOYTOJIFHAS CHCTEMa KOOPIWHAT, BEKTOP,
KOOpJMHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB, IPOW3BEICHHUE
BEKTOpa Ha YHCJIO, Pa3IOKCHHUE BEKTOpa Mo 0a3ucy, CKaIIpHOE MPOU3BEIICHUE,
BEKTOPHOE MPOU3BEACHHUE, YOl MEXKAY BEKTOpaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBI M KOOPAWMHATHBIA METOA IJI PEIICHHS TeOMETPHUYSCKHX 3amad M
3aJ1a4 JPYrux y4eOHBIX MPEAMETOB
13 YMeHue BbIOMpAaTh TOAXOASIIAN METON ISl PEIIeHUS 3a1adyd;, MOHWMaHUe
3HAYUMOCTH MaTEMAaTUKU B U3YUCHHUH MPUPOIHBIX U OOIIECTBEHHBIX MTPOILIECCOB U
SIBJICHHI; YMEHHE PACIIO3HABATH MPOSIBICHIE 3aKOHOB MaTEMAaTUKH B MCKYCCTBE,
YMEHUE MNPUBOAUTH MPUMEPHl MATEMaTUUYECKUX OTKPBITUH PpOCCUICKON U
MHPOBOM MaTEMAaTUYECKON HAYKH
Tabmmna 12.1
[lepeueHb 31€MEHTOB cOAEpKaHU, TpoBepsaeMbIXx Ha EI'D
10 MaTeMaTHKE
Kon IIpoBepsemblil 3JIEMEHT COJIEPKAHUS
1 Yuca ¥ BEIYUCIECHUS
1.1 Harypanbnbie u niensie yncna. [Ipu3Haky 1eTMMOCTH HETIBIX YUCel
1.2 Panmonanbable unciia. OOBIKHOBEHHBIC U JIECATHYHBIC IPOOH, IIPOICHTHI, OECKOHEUHBIC
MIEPHOANYECKUE TPOOH
1.3 ApudMeTryecKuil KOpeHb HATypaJibHOW creneHH. JeWCTBUS ¢ apU(pMETHYCCKUMHU
KOPHSIMH HAaTypallbHOH CTETICHH
14 Crenenp c 1enbiM mokasareieM. CTENeHb C paroHaIbHBIM ToKaszaresieM. CBOMCTBa
CTEIIEHU
1.5 CuHyC, KOCHHYC U TaHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, apKTaHT€HC
YICIIOBOTO apTryMeHTa
1.6 Jlorapugm uucia. JlecATUYHBIC ¥ HATypaJIbHbIC JIOrapU(pMbI
1.7 JleiicTBuTENbHBIC YKCIa. ApU(PMETHUECKUE OMepalMi ¢ JACHCTBUTECIbHBIMUA YHCIIAMHU.
[TpubnkeHHbIe BBIYUCICHUS, NPaBUa OKPYTJICHUs, NPUKHUIIKA U OIICHKAa pe3ylibTaTa
BBEIUHUCIIEHUN
1.8 [IpeoOpazoBaHue BHIPAKEHUIA
1.9 KomiiekcHble uncia




ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1 Lenpie 1 ;poOHO-paAIIOHANTBHEIE YPABHEHHUS

2.2 UppannonanbHbie ypaBHEHHS

2.3 TpuroHomerpuueckie ypaBHEHUS

24 [okazarenbHbie U JOrapupMuUecKrie ypaBHEHHS

2.5 Lensie 1 qpoOHO-paITMOHATLHBIC HEPABEHCTBA

2.6 WppanmonanbsHble HEpaBEHCTBA

2.7 [okazarenbHeie U JorapudMuuecKkue HepaBeHCTBA

2.8 TpuroHomeTpruveckre HEpaBEHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB

2.10 YpaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C MTapaMeTpaMu

211 Marpuiia cucTeMbl THHEHHBIX YpaBHEHUN. OnpeieTuTeh MaTPHUIIBI

3 OyHKIWN U rpaduKu

3.1 Oynkusa, crnocoObl 3amanus (yHkumu. [paduk  ¢yHkumu. B3ammHO 0OpaTHBIE
¢hyakun. YetHsie 1 HeueTHbIe PpyHKInuU. [lepuognueckne pyHKIMN

3.2 Ob6nacte omnpeneneHuss W MHOXECTBO 3HaueHud QyHkouu. Hymm  ¢QyHknmu.
[TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (QYHKIHH. MaKCHUMyMBbI
W MUHHUMYMbl ¢yHKUuM. HauOGonbliee W HauMeHblee 3HauYeHHE QYHKIMHM Ha
MIPOMEKYTKE

3.3 Crenennast (yHKIMS C HaTypaJIbHbIM U LIEJbIM IOKa3aTesneM. Ee cBolicTBa u rpaduk.
CoiicTBa 1 TpaduK KOpHS N-0i CTEIeHN

3.4 Tpuronomerpuueckue GyHKIINH, UX CBOWCTBA U TpadUKu

3.5 [lokazarenbHas u norapudmudeckast yHKIIUN, KX CBOWCTBA U rpaduKu

3.6 Touku paspbiBa. AcuMnToTHl TpadukoB (GyHkuuiA. CBOKWCTBA (QYHKIHMHA, HENPEPHIBHBIX
Ha OTpe3Ke

3.7 ITocnenoBaTebHOCTH, CLIOCOOBI 3aJaHHs ITOCJIEIOBATEILHOCTEH

3.8 Apudmerryeckas U reoMmeTprueckas nmporpeccu. @opmMya CI0XKHBIX MPOIEHTOB

4 Hauana maremaTiyeckoro aHanmsa

4.1 [IpousBognas ¢pynkuuu. [IponsBogHbIE SIeMEHTAPHBIX QYHKIMHA

4.2 [MpuMeHeHne TNPOM3BOMHOW K WCCICIOBAaHUIO (YHKIMA HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxnmeHue HamOONbIIEro M HAaWMEHBUIETO 3HAa4YeHUs (YHKUUMH Ha
OTpe3Ke

4.3 [lepBooOpa3znas. Muterpan

MHoskecTBa U JIOTUKA




5.1

MHoecTBO, ollepalluy HaJl MHOXKecTBaMHU. JlnarpaMmel Diinepa - Benna

5.2 Jloruka
6 BeposiTHOCTh U CTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepositHOoCTB
6.3 Kom6unaroprka
7 l'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [psiMBbIe U IIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena u MOBEPXHOCTH BpALECHUS
7.5 Koopannaater u BeKTOpEI




