MpunoxeHne 12

[TpoBepsiemble TpeOOBaHUSI K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBarebHOM MporpaMmbl o Mmatemaruke (10 kmacc)

Kon [IpoBepsiemble IpeIMETHBIE PE3yIBTATH OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON
MIPOBEPSIEMOT0 MPOTPaMMBI CPEAHET0 001IeT0 00pa3oBaHuUs
pe3yibTaTta
1 Umcna ¥ BEIYUCIICHUS
11 OnepupoBaTh NOHATHSAMHU:  PALMOHAIBHOE M JEHCTBUTEIBHOE  YHUCIIO,
' OOBIKHOBEHHAS H AeCATHYHAS APOOB, MPOLICHTHI
12 BrimonuaTe apudmeTnueckue onepanyuy ¢ paluOHAIBHBIMU U I€HCTBUTENbHBIMU
' YUCIaMU
13 BoimonuaTe nmpuOMMKEHHBIE BBIYUCICHMS, WCIOJB3YS IpaBHia OKPYIJICHUS,
' JieNaTh MPUKUIKY U OLIGHKY Pe3yiIbTaTa BEIYUCICHHN
OmnepupoBaTh MOHATUSAMH: CTENEHb C LIEJBIM II0Ka3aTeleM, CTaHAapTHas Gopma
14 3allUCH JCUCTBUTENBLHOTO YWCIIA, KOPEHb HATYPalbHOW CTENEHH; MCIIOJIB30BaTh
' noaxoasulyro  ¢GopMy 3amMcH  ACHCTBUTENBHBIX  YHCET JUISL  pEIeHHs
MPAaKTUYECKUX 3a7a4 U IPEACTaBICHHUS JaHHBIX
OmnepupoBaTh MOHSATHAMHU: CHHYC, KOCHHYC W TAaHT€HC IMPOW3BOJIBHOTO YIJIa;
15 HCIIONTE30BATh 3aImch MTPOU3BOIBHOTO yria qyepes oOparHble
TpUTrOHOMETpUYecKue GpyHKIMN
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh TMOHITUSMH: TOXACCTBO, YpaBHEHHE, HEPaBEHCTBO, LEIIOE,
21 pammoHaIbHOE, HppanoHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE ypaBHEHHUE
29 BeimonuaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKHX BBIPAKEHUH M perarb
' TPUTOHOMETPUYECKUE YPAaBHEHUS
BeimonuaTe mpeoOpa3oBaHUs LENBIX, PAUUOHAIBHBIX W HPPAaLUOHAIBHBIX
2.3 BBIpQKEHUH ©  pellaTh OCHOBHBIE THUMBI LENbIX, PpPaUOHATBHBIX H
WppalOHaNTbHBIX YPAaBHEHUH 1 HEPABCHCTB
24 [MpuMeHsITh ypaBHEHHS 1 HEPABEHCTBA JUIS PEIICHHsS] MaTEeMAaTHYEeCKUX 3a/1a4 H
' 3aJ1a4 U3 pa3IMYHbIX 00JIacTel HAYKH U PeasbHOM JKU3HU
MojenupoBath peaibHbIe CUTYaIUH Ha SI3bIKE alnreOpbl, COCTABIATH BBIPAKEHUS,
25 ypaBHEHHUS, HEPABEHCTBA II0 YCJOBUIO 3ajJaud, HCCIEAOBaTh IOCTPOCHHEIC
MOJIEJIN C UCTIOJIb30BaHHUEM alllapaTa ajireopsl
3 OyHKIUU U TpaduKH
OmnepupoBarh MOHIATUSAME: (YHKIHUS, CIOCOOBI 3afaHusi (QYHKIUH, 00JIacTh
3.1 OTpeJieNieHHsT U MHOXKECTBO 3HaueHWi (yHKimu, rpaduk (yHKIWH, B3aHUMHO
oOpaTHble QpyHKIMN
39 OnepupoBaTh MOHSATHAMHU: Y€THOCTh M HEYETHOCTh (DYHKIUH, HYIH (QYHKIHH,

MMPOMCIKYTKH 3HAKOIIOCTOAHCTBA




3.3

Hcnonb3oBaTh rpaduky GyHKIMA 1711 peIeHUs] ypaBHEHUHA

Crpouts W uuTaTh rpaduKu JTUHEHHONW GYHKIWH, KBaApaTUIHOW (YHKIIHH,

3.4 .
CTETIEHHOH (PYHKIIMHU C LIENBIM TOKa3aTelleM
Ucnonb3oBate rpadguxu  GYHKOME A8 HUCCIEAOBAaHMS  IPOLIECCOB U
35 3aBUCHUMOCTEH MPH PEUICHUH 3a7ad U3 JPYruX y4eOHBIX HMPeAMETOB U peatbHON
KHU3HH, BBIPaXaTh GOPMYyJIaMH 3aBUCIMOCTH MEXAY BeTHUYNHAMHU
4 Hauana maremarudeckoro aHanusa
41 OnepupoBaTh  MOHATUSIMM:  IIOCJIEJOBAaTENBHOCTh,  apudMeTHUecKass U
' reoMeTpryecKas IporpeccHu
42 OneprpoBaTs  MOHATHAMH: OECKOHEYHO  yOBIBaromas  TeoMeTpHuiecKas
' mporpeccusi, cyMMa OE€CKOHEUHO yOBIBAIOIICH reOMETPHUECKON POTPeccuu
4.3 3agaBaTh MOCIEAOBATEILHOCTH PA3IMIHBIME CIIOCOOaMU
44 Hcnonb3oBaTh CBOMCTBAa MOCIEAOBATENBHOCTEH W MHPOrPEeCcCUd ISl pELICHUS
' peanbHbIX 337a4 MPUKIAZHOIO XapaKTepa
5 MHOKeCTBa U JIOTHKA
51 OnepupoBath MOHATUSIMU: MHOKECTBO, ONIEPAIIMN HAJ MHOKECTBAMHU
52 Hcnonp3oBaTh TCOpeTHKO'MHO)KCCTBCHHBIfI amnmnapar i1 OINuCaHus pCaibHbIX
' MPOIIECCOB U SIBIICHHIA, MPH PELICHUH 3314 U3 IPYTUX y4eOHBIX MPEMETOB
5.3 OrnepupoBath MOHATUSAMU: ONPEEICHHIE, TEOPEMa, CICICTBUE, JOKA3aTEIHCTBO
6 Teopust BepOATHOCTEN U CTATUCTHKA
6.1 YuTaTh U CTPOUTH TAOIHILIBI U THATPAMMBI
6.2 OmnepupoBaTh MOHATHUSAMH: cpelnHee apudmMeTHuecKoe, MeanaHa, HauboIbliee,
' HanMeEHbIlIee 3HaYeHUE, Pa3Max MacCHBa YMCIIOBBIX JaHHBIX
OneprpoBaTh MOHATHAMH: CIy4aWHBIM AKCHEpUMEHT (OMBIT) M CllydaifHOe
cOOBITHE, 3JIEMEHTapHOe COObITHE (3JIEMEHTAPHBIM HCXOH) CIYYalHOI'O OIIbITA;
6.3 HaxXOIUTb BEPOSITHOCTM B OIBITaX C PABHOBO3MOXKHBIMH  CIIy4alHBIMH
CO6I)ITI/I$IMI/I, HaXoAuTb W CpaBHUBATb BCEPOATHOCTHU CO6I)ITHI71 B H3YUCHHBIX
CHy‘IaﬁHbIX OKCIICEpUMEHTaxX
Haxomute u ¢GopMyaupoBaTh COOBITHSA: NEPECEYCHHE M OOBECIUHCHHE JIAaHHBIX
6.4 COOBITUH, COOBITHE, NPOTHBOIOJOKHOE JAHHOMY COOBITHIO; TIOJB30BATHCS
' auarpamMmaMu Oiepa ¥ (OpPMYJION CIIOKEHHS BEPOSTHOCTEH IPH peIICHUH
3a/a4
OmnepupoBaTh MNOHATHAMHU: YCJIOBHAs BEPOSTHOCTh, HE3aBHCUMBIC COOBITHS;
6.5 HaXOIWUTh BEPOSATHOCTH C IIOMOUIBIO IPaBUja YMHOXXEHHUs, C IIOMOIIBIO JepeBa
CJIy4aifHOTO OMbITa
6.6 [IpumenaTs KOMOMHATOPHOE IPABHUIIO YMHOKEHHS MTPH PEIICHUH 3314
OnepupoBaTh MOHATHSMU: HCIBITAHWE, HE3aBUCHMBIC HCIIBITAHHUSA, CEpHUs
6.7 WCIIBITAaHUM, yCIeX M Hey/ladya,; HaxXOIUTh BEPOATHOCTH COOBITUH B CEpUH

HE3aBHCHMBIX HCTIBITAHUN JI0 TIEPBOTO yCII€Xa, HAXOAUTh BEPOSATHOCTU COOBITHI
B CE€pHHU ucnbITaHNH bepHyn




6.8

OHCpI/IpOBaTb IIOHATHAMMU cnyqaﬁHaﬂ BCJIMYHWHA, paClpCACIICHUC BepOﬂTHOCTCfI,
AuarpamMma pacrupeaciiCHuA

I'eomerpus

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 pacmojOXEHHE TPSAMBIX H IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OmnepupoBaTh MOHATHAMMU: IBYTPAHHBIN yroj, I'paHH JIByTPaHHOIO yria, pedpo
IBYTPAaHHOTO yIVIa, JUHEHHBIA Yrojl [ABYIPaHHOIO YIjla, TIpaxycHas Mepa
JBYTPAHHOTO yIja

7.6

OnepupoBaTh MOHATUSMH: MHOTOIDAaHHMK, BBIMYKJIBIH M HEBBITYKJIBIH
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOI'paHHHKA, MPaBUJIbHBI MHOTOTPAHHUK

7.7

PacnozHaBaTh  OCHOBHBIE BHJIBl MHOTOIPaHHHMKOB (IHpaMuaa, IpH3MAa,
MPSAMOYTOJILHBIN Mapajuienenunes, Kyo)

7.8

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

7.9

OHGpI/IpOBaTB NMOHATHAMMU: CECKYyIIas IJIOCKOCTh, CCYCHUEC MHOT'OTPAaHHUKOB

7.10

OOBACHATH NPUHLIUIIBI HOCTPOCHUS CEYCHUIT MHOTOTPAaHHHUKOB, HUCIIOJIb3YS METO.
CJIEZIOB

7.11

Ctpouth ceueHHss MHOTOIPAaHHHKOB METOJIOM CJIEJIOB, BBIIOJHSATH (BBIHOCHBIE)
TUIOCKUE YePTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BHJ CBEPXY, COOKY,
CHHU3Y

7.12

Pemarp 3amaunM Ha HaXOXICHHE T€OMETPUYCCKHMX BEJIMYMH IO 00pasiiam WM
aNropuTMaM, IPUMEHSS H3BECTHBIE AHAJIUTUYECKUE METOIbl IPU PELICHHUH
CTaHAAPTHBIX MAaTEeMAaTUYECKHUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSTHUN MEXKIY BYMS
TOYKaMH, OT TOYKH JIO TpsAMOH, OT TOUYKH [0 IUIOCKOCTH, MEKIY
CKPEILIHUBAIOIIUMUCS MPSAMBIMU

7.13

Pemrate 3amaum Ha HaxoXJI€HHE T€OMETPUYECKUX BEJIMYMH 10 00pas3iaM HWiH
aNropuT™MaM, IMPUMEHSs] HU3BECTHBIE AHAIMTHYECKHE METOJbl IPHU PELICHUU
CTaHJAPTHBIX MAaTeMAaTUYECKUX 3aJad Ha  BBIYUCICHUE YITIOB  MEXKIY
CKPEUIMBAIOIUMUCA MPSAMBIMH, MEXAY IMPSIMOM M IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB

7.14

Boruncnsate 00beMBI M IUTOMAAM ITOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nmupaMuga) ¢ TpUMEHEHHeM (GOpMyJl, BBIUHCIATH COOTHOIICHHA MEXITY
IUIOIIAASIMU TIOBEPXHOCTEH, 00beMaMH MOJOOHBIX MHOTOTPaHHUKOB

7.15

OHepI/IpOBaTI) MOHATHUAMU: CUMMCETPUA B IIPOCTPAHCTBE, HECHTP, OCh U IJIOCKOCTH
CUMMCTPHHU, HEHTP, OCh U IIOCKOCTh CUMMCTPUHA (I)I/Il"ypbl

7.16

W3Bnekatp, mpeoOpa3oBBIBAaTH H  WHTEPIPETUPOBATH  HHPOpPMALHIO O




MPOCTPAHCTBEHHBIX F€OMETPUUYECCKHUX (UTYpaX, MPECTABICHHYIO Ha YepTeKax U
pHUCYHKax

7.17

[IpumeHaTs reoMerpuueckue (akThl IS PELICHHUS CTEPECOMETPHUYCSCKUX 3aj1ad,
MPEIOJIAralOIIUX HECKOJIBKO IMAaroB PEIICHHS, €CIU YCJIOBUS IPUMEHCHHS
3a/1aHbI B IBHOU (hopme

7.18

HpI/IMCHﬂTL HpOCTefIHIPIC IporpaMMHBbIC CcpeacTBa n SJICKTPOHHO-
KOMMYHHUKalIHUOHHBIEC CUCTEMBI IIPU PCHICHUHN CTEPEOMETPUICCKUX 3ada4d

7.19

HpI/IBOHI/ITL MMPpUMEPbI MATEMATUYCCKUX 33KOHOM€pHOCTef/'I B IIpUPOJAC U KU3HU,
pacno3HaBaThb MPOABJIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

7.20

[IpuMeHsaTs mNOMy4YeHHBIC 3HAHUS HA MPAKTUKE: AaHAIU3UPOBATh peallbHbBIC
CUTyalllll W TPHUMEHSATh HM3y4YeHHBIE IOHATHS B IIPOLIECCE TOWCKA PEHICHUS
MaTeMaTHYECKH C(HOPMYJIIMPOBaHHOW TPOOJIEMBI, MOJICIMPOBATh pPeaIbHBIC
CUTyallUM Ha SI3bIKE TEOMETPUM, HCCICA0BaTh IOCTPOCHHBIE MOJACIU C
WCTIONF30BAaHMEM TE€OMETPHUYECKUX TOHSATHA W TEOopeM, ammapaTa ainreOpsl,
pemaTth TMpaKTUYEeCKHe 3ajadd, CBSI3aHHBIE C HAXOXKJCHHEM T€OMETPHUYECKHX
BEIUYUH

Tabmuma

[Iposepsiembie anemenTs conepkanus (10 kmace)

Kon

IIpoBepsemblil 3JIEMEHT COJIEPKAHUS

Yucia ¥ BEIYUCIICHUS

11

Parmonansable uncna. OObBIKHOBEHHbBIE M AECATHYHBIE APOOH, IPOLIEHTHI, OECKOHEUHBIE
MEpUOJUYECKUe ApoOH. ApudMeTHYeCKHe OIepalyyd C paldOHATBHBIMU YHCIIaMU,
npeoOpa3oBaHKs YHCIOBBIX BbIpakeHWH. llpumeHneHwe apoOeil W MPOLEHTOB ISt
pelIeHns IPUKIAAHbIX 3aa49 U3 PA3JINYHBIX OTpacyiell 3HaHUI U peaabHON )KU3HH

12

JleiicTBuTenbHBIC Yncia. PallnoHanbHbBIE W UppaIMOHANBHbBIC YKCIa. ApUPMETUICCKUE
omepany C JeHCTBUTENBHBIMUA 4YHCIaMu. [IpuOimkeHHbIE BBIYMCIICHUS, IpaBHIIA
OKpPYIJICHUS, IPUKKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUI

13

Crenens ¢ 1ienbiM nmokasateneM. CTanmapTHas GopMa 3arvcu IeHCTBUTETFHOTO YHCIa.
Hcnonp3oBanue moaxojsiiei (OpMbl 3alUCH JACHCTBUTEIBHBIX YHCEN JUIS PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHBIX

14

ApudmeTnyeckuii KOpeHb HATypalbHOW cremeHu. JlelicTBus ¢ apudmMeTHUeCKMMH
KOPHSIMU HaTypaJjbHOU CTEIEHU

15

CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIIOBOTO apryMeHTa

YpaBHEHUS U HEPABEHCTBA

2.1

TO)K).'[CCTBa " TOXKXACCTBCHHBIC npeo6pa30BaHI/I;1

2.2

[IpeobpazoBanne TPUTOHOMETPHUUCCKUX BBIpakeHUH. OCHOBHBIE TPUTOHOMETPUICCKUE
(dbopmynbl

2.3

YpaBHeHre, KOpEeHb ypaBHeHHS. HepaBeHCTBO, pelIeHHe HEpaBeHCTBA. Mertox
WHTEPBAaJIOB




24

Pemrenue nensix u ApoOHO-paOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB

2.5 Pewienre nppanroHanbHbIX YPAaBHEHUN U HEPABEHCTB
2.6 Pernrenue TpUrOHOMETPUYUESCKIX YpaBHECHHUN
27 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a/ad U 3a/1a4 U3
' Pa3IMYHBIX 00JIaCTel HAYKU U PealbHOM KU3HU
3 OyHKMK U rpaduKu
31 Oynknusa, crnocoObl 3axanus Qyskumu. ['paduk  ¢yHkumu. B3amMHO 0OpaTHBIE
' GhyHKIIIH
32 Ob6nacTe ompefeneHNWs] W MHOXECTBO 3HaueHWH (QyHknmu. Hymm dyHKIMH.
' [IpomexyTKH 3HAKOMIOCTOSAHCTBA. YeTHbIE 1 HeUeTHbIE (DYHKINN
33 CrenenHast (QyHKLUS C HATypalbHBIM M LIEJbIM Ioka3zareseM. Ee cBoiicTBa u rpadux.
' CoiicTBa 1 TpaduK KOpHS N-0if CTEeHN
34 TpuroHomerpuueckas OKpPYXHOCTb, ONpPEAEICHUE TPUTOHOMETPHUECKUX (DYyHKIMH
' YUCIIOBOT'O apryMEHTa
4 Hauana maremarndeckoro aHanusa
41 ITocnenoBaTenbHOCTH, CIIOCOOBI  3aJaHHsA  HOCHeAOBaTelbHOCTEH. MOHOTOHHEBIE
' M0CTIEI0BATEIEHOCTH
Apudmernyeckass © TeOMETpUYECKas TMpOrpeccHy. beckoHedHO yObIBaromias
472 reoMerpuyeckas mporpeccusi. Cymma OecKOHeuHO yOBIBaroIIeld TeoMeTPHIECKOi
' nporpeccun. @opmyrsa cI0KHBIX MPOLEHTOB. Vcroap30BaHNe MPOTPECCHH IS PELICHHUS
peanbHbIX 3a7a4 MPUKIAJAHOTO XapaKTepa
5 MHosKecTBa U JIOTHKA
MHoecTBO, onepalnuy Haj MHoOKecTBamHu. Jnarpammsl Disiepa - Benna. [Ipumenenne
5.1 TEOPETUKO-MHOKECTBEHHOT'O arnmapara Jilsl OIMMCaHUs peabHBIX MPOIIECCOB U SIBICHUH,
[IPY PEIICHUH 3a7a4 U3 IPYruxX y4eOHBIX MPEeIMETOB
5.2 Ompenenenue, TeopemMa, CIeACTBUE, T0Ka3aTeIbCTBO
6 Teopus BEposSTHOCTEH U CTaTUCTHKA
[IpencraBienue NaHHBIX C MOMOIIBIO Tabnui U nuarpamm. CpeaHee apudmMeTHUECKOE,
6.1 MeraHa, HauOosplilee U HauMEHbIlIee 3HA4YeHMs, pa3Max, AUCIEpPCHS U CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB
CrydaiiHble SKCIIEPUMEHTHI (OTBITHI) U CIIyYailHbIE COOBITHS. DJIeMEHTapHbIe COOBITHS
6.2 (ucxonpl). BeposTHOCTH ciy4aitHOro coObITHSA. BIM30CTH YacCTOTBI M BEPOSTHOCTH
' coObITHii. Cny4aiiHble ONBITHI C PABHOBO3MOMKHBIMH 3JIEMEHTapHBIMH COOBITHSAMHU.
BepositHOCTH COOBITHI B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH
63 Omnepaunu Haj cOOBITUSIMH: TIepeceyeHne, 0ObeIMHEHNE, TPOTUBOIOIOKHBIE COOBITHSI.
' Juarpammsl Oitniepa. @opMyiia ClI0KEHHUS BEPOATHOCTEN
6.4 VYcnoBHas ~ BEpPOATHOCTb.  YMHOXKEHHE  BeposiTHOCTeW.  [lepeBo  cirydaiiHOro
' sKcnepuMenTa. @opmMyna noaHoi BeposTHOCTH. He3aBucumble coOBITHS
6.5 KomOunaropHoe npasmwio ymuoxxenus. IlepectanoBku u gaxkropuai. Yuciao coueTaHuid.




Tpeyronsauk [ackans. @opmyna OuHoma HetoTona

6.6

bunapusiii  crmydaiiHblii ONBIT (WCTIBITaHWE), ycrmeX W Heyaada. HesaBucumble
ucnelTanus. Cepust HE3aBUCUMBIX MCTIBITAHUHN 710 epBoro ycnexa. Cepusi HE3aBUCUMBIX
HCIbITaHUH bepHyum

6.7

Cnyuyaiinas BenuuuHa. PacnpeneneHue BeposTHocTell. JlMarpaMma pacrnpeneneHHs.
[Tpumeps! pacnipeneneHuii, B TOM YUCIie TEOMETPUUECKOE M OMHOMHAIBHOE

I'eomerpus

7.1

OcHOBHBIE TIOHSTHA CTepEOMETpHH. TodYka, MpsMas, IUIOCKOCTh, IIPOCTPAHCTBO.
[NonsiTe 00 aKCHOMAaTUYECKOM MOCTPOSHUHM CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUN U
CJIEICTBUS U3 HUX

7.2

B3aumuoe pacrnonokeHue NpsAMBIX B IPOCTPAHCTBE: MepeCeKaroIecs, napauienbHble U
CKpelmBaronyecs mnpsMele. IlapannensHOCTh NPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE:
napajjenpHble  IOpsMbIE B IPOCTPAHCTBE, MApalIeIbHOCTh  TPeX  MPSIMBIX,
MapajuIeIbHOCTh MPAMOM M MIOCKOCTH. YTJIBI C COHAINIPaBJIEHHBIMH CTOPOHaMH, YIoJ
MEXAy TMpsMBIMH B MpocTpaHcTBe. [lapayuienbHOCTh IJIOCKOCTEH: mapasuieiabHbIe
IJIOCKOCTH, CBOKCTBAa MapailieibHBIX IUIOcKocTed. IIpocTeiininie mpocTpaHCTBEHHBIE
(urypsl Ha INIOCKOCTH: TETpa3p, KyO, napajuieenunei, IOCTPOCHUE CEUCHUI

7.3

[lepneHOUKYIAPHOCT TPAMOM W IUIOCKOCTH: TEPHEHOUKYJSIPHBIE TpPsSMBIE B
MIPOCTPAHCTBE, MPSMBIE MapajuIeNbHBIE W NEPIEHIUKYISAPHBIE K IUTOCKOCTH, MPHU3HAK
NEPIEHAUKYJIIPHOCTH IIPSIMOM U IIJIOCKOCTH, TEOpEMa O IPSMOM INEpHEHAUKYIISPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXIY MPSIMOM M IUIOCKOCTBIO, BYTPAHHBIN
YTOJI, IMHEMHBIN yroJl ABYTPAHHOTO yria. IlepneHauKyIssp U HaKJIOHHBIE: PACCTOSAHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM JI0 TUIOCKOCTH, TMPOeKIus GUrypsl Ha
IJIOCKOCTh. [IepreHIuKyISIpHOCTD IIJIOCKOCTEH: MNPU3HAK MEPHNEHAUKYISIPHOCTH IBYX
mwiockocteil. TeopeMa o Tpex NepneHANKYIIpax

1.4

[lonsTne MHOrOrpaHHHKa, OCHOBHBIE 3JEMEHTHl MHOTOTPAHHUKA, BBINYKIbIE U
HEBBINYKJIbIE MHOTOIPaHHUKHM, pa3BepTka MHororpaHHuka. Ilpmsma: n-yronbHas
MpuU3Ma, TPaHU U OCHOBaHUS TPU3MBI, TIPsiMasi U HAKJIOHHAS ITPU3MBI, OOKOBas M IOJIHAS
MOBEPXHOCTh TNpu3MbL. [lapannenenunen, NpsAMOYTONbHBIN MapayuleJeNuIes] U ero
cBoiicTBa. [lupamuna: n-yroiapHas nupamMma, TpaHd 1 OCHOBaHUE MUPAMUAbI, OOKOBAs U
MOJIHAsE TOBEPXHOCTh MUPAaMHUJbI, NPAaBWIBHAs M yCEUYEHHas NUpaMuaa. OJIEMEHTHI
npusMbl ¥ nupamunabl. [IpaBuiabHBIE MHOTOTpAaHHUKH: TIOHATHE TPaBHIBHOTO
MHOTOTpaHHUKA, IIpaBWIbHAs MpH3Ma U [paBWIbHAs MNHPaMUAa, TpaBUIIbHAS
TpeyrojbHasi MMpaMuia U MPaBUIBHBIN TeTpasap, kyo. IlpencraBnenue o npaBUIBHBIX
MHOTOTPaHHUKAX: OKTa3p, OAEKa’Ap U ukocadap. CeueHus MPU3MbI U TUPAMUIbI

7.5

CI/IMMeTpI/ISI B MPOCTPAHCTBC: CUMMCETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTBI CUMMETpPUHN B nupamMuyaax, napauiCicnuieaax, MIpaBUJIBHBIX
MHOI'OrpaHHUKax

7.6

BbruncieHre 3J1eMEeHTOB MHOTOIPAHHUKOB: pe0pa, TruaroHaiu, yrisl. [lnomans 00KoBO#
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMO¥ MPU3MBI, TUIOIIA/Ib OCHOBAHHIi, TEOpEMa 0
OOKOBOW TOBEPXHOCTH TpsAMO mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH H
MOBEPXHOCTH IMPAaBUIBHON MUpPAMUJIbI, TEOpeMa O IUIOMAMU YCEYCHHON MUpaMUIbI.
[Nonsitie 06 oobeme. OOBEM THUPAMHIBI, TIPHU3MBI

7.7

[lomo6upie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAASMU TIOBEPXHOCTEH,
00BEMaMU TOJOOHBIX TET

Tabmuna

11.2



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

Kon [IpoBepsieMble peaMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHON 00pa30BaTeIbHON
MIPOBEPSIEMOT0 MPOTPaMMBbI CPEAHETr0 00LIeT0 00pa3oBaHuUs
pesyibTaTa
1 Umcna ¥ BEIYMCIICHUS
OmnepupoBaTh MOHIATUSME: HATypalbHOE, IIEJI0€ YUCIIO; UCTIONb30BaTh MPU3HAKU
11 JETUMOCTH IIeJIbIX 4YHCEell, Pa3JIOKEHHE YWCIIa Ha TPOCTBHIE MHOXHTENU JUISA
pemieHus 3aaay
1.2 OnepupoBaTh MOHATUEM: CTETIEHb C PAIMOHAIBLHBIM MTOKa3aTeneM
13 OmnepupoBaTh MOHATHSIMU: JIOTApUPM UHKCHA, ACCATHYHBIE W HATypajibHBIC
' JorapuQ Mol
2 VYpaBHEHUS U HEPABEHCTBA
[IpumeHaTs CBOWCTBA CTENEHH I MpeoOpa30oBaHUs BBIPAXKECHUH, OMEPUPOBATH
2.1 MOHSATHSIMU: TIOKa3aTelbHOE YpaBHEHHE U HEPABEHCTBO; PELIaTh OCHOBHBIE THITBI
MOKa3aTelbHbIX YPaBHEHUI 1 HEPABECHCTB
BrimonHsaTe  mpeoOpa3oBaHMsl  BBIPQKEHUH,  COAEpXKalIMX  JIOrapu(MBI;
2.2 OTIEPUPOBATH MOHITUSAMHU: JIOTApUPMHUIECKOE YpaBHEHHE U HEPABEHCTBO; pelaTh
OCHOBHBI€ THIIbI JJOrapu(pMUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 HaxonuTh peniennst npocTeWnX TPUTOHOMETPUIECKUX HEPABEHCTB
24 OnepupoBaTh TMOHATHSMH: CHCTEMa JIMHEHHBIX YpaBHEHHH M €€ peIlIcHHE;
' WCTIONB30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH 715l pEICHHUS PAKTHUECKHX 32124
25 Haxonutp pemeHuss NpOCTEMIIMX CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX
' YpaBHEHUI 1 HEPABEHCTB
MojenupoBath peaibHbIe CUTYaIUH Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
2.6 ypaBHEHUS, HEPAaBEHCTBA W CHUCTEMBI IO YCIOBHIO 3a/ladyH, HCCIENI0BaTh
MOCTPOEHHBIE MOAEIH C UCIIOJIB30BaHUEM allapara ajareopsl
3 OyHKMK U rpaduKu
OnepupoBaTh  TMOHATUSIMH:  TepUOJMYEcKas  (QYHKIHS,  MPOMEXYTKU
31 MOHOTOHHOCTH (DYHKIIMM, TOYKH JKCTpeMyMa (yHKIWH, HauOoibliee W
' HauMEHbIIee 3HAa4YeHUS (QYHKUUM Ha MPOMEXKYTKE; HCHONb30BaThb HX JUIS
HccleIoBanus GYHKIUH, 331aHHON TpaduKoM
OmnepupoBaTh MNOHATHAMHU: TpadUKHd MOKa3aTENbHOH, JIOrapupMHUUECKOH H
3.2 TPUTOHOMETPUYECKUX (PYHKIHIA; H300pakaTh MX HA KOOPIUHATHON IIOCKOCTH M
WCTIONB30BaTh ISl pElIeHNs ypaBHEHUH U HEPaBEHCTB
33 N3o0paxkath Ha KOOPJMHATHON IUIOCKOCTH TpapUKH JIMHEHHBIX YpaBHEHHH H
' WCTIONB30BaTh WX JUISl PEIICHHsI CHCTEMBI JIMHEWHBIX YpaBHEHUH
34 Ucnonb3oBath Tpagukn  GYHKOWE Ui HCCIEJOBAaHWS — NPOIECCOB  H

3aBHCHMOCTEN M3 APYTUX YIEOHBIX JUCIIUIIINH

Hauana MmatemMaTHuecKOro aHaiain3a




OmnepupoBaTh MOHATUSIMH: HENpepbIBHAS (QYHKIHA, NPOU3BOAHAS (DYHKIMU;

4.1 UCTIONB30BaTh TEOMETPUYECKUH U (U3MUECKUH CMBICT MPOU3BOAHON IS
pemeHus 3aaay
492 HaxonuTts mpou3BoAHbBIE 3IEMEHTapHBIX (YHKUWH, BBIYUCIATH MPOHM3BOAHBIC
' CYMMBI, TPOU3BEEHS, YACTHOTO (PYHKIIHH
43 Hcnonb30BaTh NPOU3BOAHYIO JUIS MCCIENOBAaHHUS (YHKIMM Ha MOHOTOHHOCTH U
' 9KCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEAOBAHMA K IOCTPOCHUIO IPauKOB
44 Hcnonb3oBaTh MPOM3BOJAHYIO JUISI HAXOXKACHUS HAWIY4lIEro pelieHus B
' MIPUKJIAHBIX, B TOM YHCJIE COLUAIEHO-3KOHOMUYECKHUX, 3a1a4ax
45 OnepupoBaTh  TMOHATHSAMHU:  IEpBOOOpa3Hass W HMHTErpajg;  I[OHUMATh
' TeOMETPUUIECKUN U (PU3MUSCKHUIA CMBICIT HHTETpajia
46 Haxonute mepBooOpa3Hble 371€MEHTAPHBIX (DYHKLMH, BBIYUCISATH MHTETpajl IO
' thopmyne HrroToHa - JleriOHmIa
47 Pemates mpuknazHele 3amadud, B TOM 4YHCJIE COLUAIbHO-PKOHOMHYECKOTO H
' (pU3UUECKOr0 XapaKTepa, CPeICTBAMU MaTEMaTHIECKOrO aHaIn3a
5 Teopust BeposITHOCTEH U CTATUCTHKA
51 CpaBHHUBaTh BEPOATHOCTH 3HAUEHUI CIy4dailHON BETMUYMHBI IO PACIpEEICHUI0
' WJIU C IIOMOIIBIO AUATrPaMM
OmnepupoBaTh TOHSATHEM MaTEMaTHYECKOTO OXHIAHWS, NPUBOAUTH MPUMEPHI
5.2 TOro, KaK HPUMEHSETCS MaTeMaTH4eCKOe OXXKHUIAHUE CIy4yallHOW BETHMYMHBI,
HaXOIUTh MAaTEeMaTHYECKOE 0KUIAHUE 110 JAHHOMY pPaclpelesICHHIO
5.3 Nmets peacTaBneHne 0 3aK0HE OONBIINX YHCET
5.4 NmeTts npeacTaBieHre 0 HOpMaIbHOM pacIpeaeIeHud
6 I'eomeTpus
OnepupoBaTh MOHATHSMHU: LWIMHAPUYECKAas: IOBEPXHOCTb, OOpasyrouue
6.1 LWINHAPUYECKOH  MOBEPXHOCTH, LWIMHAP, KOHHMYECKass  I[IOBEPXHOCTh,
o0pazyrolue KOHMUECKOH MMOBEPXHOCTH, KOHYC, cepruiecKas IOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpameHus (MWIHHIP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIIOCOOBI MOTYYEHUS TEJ BPALICHUS
6.4 Knaccudunupoparh B3anMHOE pacrionoxeHne chepbl U MIOCKOCTH
OnepupoBaTh TMOHATUSIMH: IAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA
6.5 CerMeHTa, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIJIOS, BBHICOTA IIAPOBOTO CIIO,
IapOBOU CEKTOP
6.6 Brraucnsath 00beMbl M TUIOIIAIN TOBEPXHOCTEH TeJ BPAIlCHHUS, TeOMETPUIECKUX
' TeJ ¢ MPUMEHEHHEM QOopMyIT
6.7 OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHHK, BIIMCAHHBIA B c(epy U ONUCAHHBIN
' okoJ1o cepsl, chepa, BiMcaHHasi B MHOTOI'PAaHHUK WJIM TEJIO BPAILIEHHS
6.8 BBIUUCIIATS COOTHONICHHUSI MEX]y IUIOIAASIMHU TOBEPXHOCTEH M oO0beMamu

MOJ00HBIX TEN




6.9

Uzo0paxkatb wn3ydaemple QUTYpHl OT PYKM M C TPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BrimonHATs (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX
¢duryp: BuI cBepxy, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJ BPAILICHUS

6.11

UsBnekatb, HHTEpOpeTHpPOBaTh M  NpeoOpa3oBBIBATH  WMHPOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpaX, MPECTABICHHYIO Ha YepTeKax H
pHUCYHKaxX

6.12

[IpumensTe reomerpuueckue (HakThl U PEIICHUS CTEPEOMETPHUECKUX 3ajad,
MPEANONaralouIuX HECKOJbKO IIAroB pELICHUS, €CIU YCIOBUS INPUMEHEHHS
3aJaHbl B IBHOU (opme

6.13

OmneprpoBaTh MOHATHEM: BEKTOP B MPOCTPAHCTBE

6.14

BrImonmHATE EeHCTBHS CIOXKEHHSI BEKTOPOB, BEIYUTAHUS BEKTOPOB M YMHOKECHHS
BEKTOpa Ha YHCII0, OOBSICHITH, KAKUMH CBOMCTBAMH OHH 00JIaIaf0T

6.15

[IpuMmensTh npaBUIIo NapaieNenuIea NPH CI0KEHNH BEKTOPOB

6.16

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

6.17

Haxonuts cymMMy BEKTOPOB M NPOU3BEICHHE BEKTOpa HA YHCIIO, YIOJ MEXIY
BEKTOpPaMHM, CKaJsIpHOE TMPOM3BEACHUE, pacKiIaJblBaTh BEKTOp IO JBYM
HEKOJJTHHEAPHBIM BEKTOpaM

6.18

3aI[aBaTI> IJIOCKOCTh YPAaBHCHUCM B ZICKElpTOBOfI CUCTEMC KOOpAHUHAT

6.19

Pemate mpocreiimne reomMeTpuyeckHe 3aJaud Ha IPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/1a

6.20

Pemats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTUUYCCKUX OTHOIICHUHN 1 HaXO0XIACHHUC
TCOMCTPUUCCKUX BCJIMYUH I10 06pa3uaM WK aJiIrOpuT™Mam, NpuMEHAA U3BECTHLIC
MCTO/bI ITPU PCHICHUHN CTAaHAAPTHBIX MaTEMAaTUYCCKUX 3aJiad

6.21

IIpuMmensaTs  mpocTelye  OporpaMMHBIE  CPEACTBA U BIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPYU PELICHUM CTEPEOMETPUUECKUX 3a1a4

6.22

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

6.23

[IpumeHaTs moMydyeHHBbIE 3HAHUS HA MPaKTHKE: AaHAaJU3UPOBaTh peajbHbIC
CUTyallU W TPHUMEHATh HM3y4YCHHBIE IOHSATHS B IIPOLIECCE TOUCKA PEHICHUS
MaTeMaTHYecKH C(OpMyIHpOBaHHONH NpOOIEMBbl, MOJEIUPOBATH peajbHbIE
CUTyallU Ha S3bIKE TEeOMEeTPHUH, WCCIE0BaTh IIOCTPOCHHBIE MOJEIN C
WCIIONIb30BAaHMEM TE€OMETPHUYECKUX TIOHATHH H TeopeM, ammapara anreOpel,
pemare NpakTUYEeCKHE 3aJaud, CBSI3aHHBIE C HaXOXKJIEHUEM TI'€OMETPHUYECKHX
BEITMYNH

Tabmuna
[IpoBepsiemble 31eMeHTHI conepxanns (11 xacc)

Kon

HpOBGpSICMLIﬁ SJICMCHT COACPIKAHUA




Yucia 1 BEIUHUCICHUS

11 HartypanbHbie u nensie uncna. [Ipu3sHaku AeIMMOCTH LEIBIX YHCEIT
1.2 CrereHb ¢ parmoHaIbLHBIM ITOKa3aTeieM. CBOMCTBA CTCIICHU
13 Jlorapudm uncna. lecsiTudnbie U HATYpaIbHBIC JOTapU(MBI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 [IpeobOpa3zoBanne BEIpAKECHUHN, COMEPIKANTNX JTIOTapUPMBI
2.2 [IpeoOpazoBaHue BBIpaKEHUH, COJIEPXKAIIMX CTENCHU C PALIMOHANIBHBIM TTIOKa3aTeeM
2.3 [Ipumepsl TPUTOHOMETPHUECKHX HEPABEHCTB
2.4 Iloka3arenbHble ypaBHEHHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHeHUS U HEPABEHCTBA
26 CucteMbl JTHHEHHBIX ypaBHEHHH. PelieHne MpUKIaAHBIX 3a1a4 C MOMOIIBI0 CHCTEMBI
' JINHEUHBIX YpaBHEHUI
2.7 CucTeMBI U COBOKYITHOCTH PallHOHATILHBIX YPaBHEHHH U HEPABEHCTB
28 [Ipumenenne ypaBHEHHI, CHCTEM M HEPAaBEHCTB K PEUICHUIO MaTeMaTHYECKHUX 3a]ad U
' 3a]a4 U3 pa3inIHbIX 00JacTeil HAYKHU U pealibHOM KU3HH
3 OyHkmn U rpaduKu
Oynknusa.  [lepuogmueckue ¢yHkmmm. [IpoMexxyTkn MOHOTOHHOCTH — (DYHKITHH.
3.1 MaxkcumyMbl 1 MUHUMYMBI QyHKIMy. Hanbonbiee 1 HauMeHblIee 3HaYeHUEe (DYHKIIUU
Ha MPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPpadUKu
3.3 [lokazarenbHas u norapudmudeckast yHKIIUN, KX CBOWCTBA U TPaQUKU
3.4 Hcnonb3oBanue rpadukoB QyHKIHIA IS pEIICHAS YPAaBHEHUH U IMHEWHBIX CHCTEM
Ucnonb3oBanne rpagukoB GyHKIMH A MCCIENOBaHHS IMPOIECCOB M 3aBHCUMOCTEH,
3.5 KOTOpPBIC BO3HHUKAIOT MPU PEHICHUH 3a]a4d U3 JAPYTHX YUYEeOHBIX MPEJIMETOB U pealbHON
KU3HH
4 Havana maTeMatudyeckoro aHaiamsa
4.1 HenpepriBable pyHKIMU. MeTo1 MHTEPBAIOB JIJIsl PELICHUS] HEPABEHCTB
4.2 [IponsBognas pyrknuu. ['eomeTprdeckuii u GU3NYECKUI CMBICT TIPOU3BOTHOM
43 [IpousBoauble meMeHTapHbBIX QyHKUKUHA. DOPMYIIBI HAXOXKIECHHUS TPOU3BOAHON CyMMBI,
' MPOM3BEIECHHSI U YACTHOTO (DYyHKLIMI
[IpumeHeHne mNPOM3BONHOW K HCCIECNOBAHUIO (QYHKIOMH HAa MOHOTOHHOCTb U
44 sKcTpeMyMbl. HaxoxnmeHue HamOONbIIEro M HAaWMEHBUIETO 3HAa4YeHUs (YHKUUMH Ha
OTpe3Ke
45 [IpumeHeHne NPOW3BOMHOW AJSl HAXOXKIACHHS HAWJIYYIIEro PelIeHHs B HPUKIATHBIX

3aj1a4ax, JUIs OIpe/IeIeHHs] CKOPOCTH MPOIiecca, 331aHHOT0 (HOpMyIIoN Win rpaduKom




4.6

[lepBooOpa3znas. Tabnuna nepBooOpa3zHBIX

4.7

HHTerpan, ero reoMeTpuvecKuii M (U3WUECKH CMBICI. BhIUnCIcHHE WHTErpayia 1o
¢dopmyne HeroTona - Jleiioauma

Teopust BEpOATHOCTEN U CTaTUCTUKA

5.1

UncnoBple XapaKTEPUCTUKHA CIy4YalHBIX BENIWYMH: MaTeMaTH4YeCKoe OXKHIaHHe,
TUCTIEpCUS] W CTaHAapTHOE OTKIIOHEeHWe. [IpuMepsl MpUMEHEHWs MaTeMaTHYeCKOTro
OXUJaHMsS, B TOM YHCIE B 33JadaX U3 IOBCEJHEBHOM JKM3HU. MareMaTHuecKoe
OXUJaHHe OWHApHOW CiyyailHOM BelW4YMHBIL. MaremMaThudeckoe OXHJaHWE CYMMBI
CIIy9allHBIX BENWYHMH. MaTeMaThdeckoe OXHIAaHHEe W JTUCIEPCHS TE€OMETPUYECKOTO H
OMHOMUAIIEHOTO pacTpeIeIeHUH

5.2

3aKxoH OONBIINX YHCEN U €T0 POJIh B HAayKe, MpHpoe U odmecTBe. BeiOopodHbIil MeTox
HCCIIEI0BAHUIN

5.3

[Ipumepsr HEMPEPHIBHBIX CITyYalHBIX BeNMW4IWH. [IoOHATHE O MIOTHOCTH pacIpeleNeHus.
3agaun, TPUBOIAIIME K HOPMalbHOMY pacmpeneicHuto. [loHsATHE O HOPMaTbHOM
pacnpezaeneHuu

I'eomerpus

6.1

[{unuHApHYEeCKass MOBEPXHOCTh, 00pasyIoIlUe IMIHHAPUIESCKONW TMOBEPXHOCTH, OCh
HHHHHHPH‘IGCKOﬁ ITOBCPXHOCTH. ]_[I/IHI/IHZIP: OCHOBaHUsA U 60KOBa§1 IMOBEPXHOCTD,
oOpa3ymoiias 1 oCh, ILIOIIAlb OOKOBOM 1 MOJHON MOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3ylolire KOHUYECKOW MOBEPXHOCTH, OCh M BEpLIMHA
KOHMYEeCKON mnoBepxHocTd. KoHyc: ocHOBaHMEe U BeplIMHA, o0pasymolas U OcCb,
II0MIa1s OOKOBOHM U MOTHOW IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolre U BBICOTa,
OCHOBaHUS U OOKOBasi IOBEPXHOCTH

6.3

Chepa u map: meHTtp, pamuyc, AMaMeTp, IUIOLIAAb MOBEPXHOCTH cdepsl. Bzammuoe
pacmonoxenue cepsl 1 INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe, MIomanb chepsl

6.4

I/I306pa)K€HHC TCJI BpalllCHUA Ha MJIOCKOCTH. PasBepTKa OUJIMHApPA 1 KOHYCa

6.5

KomOuHanuu Ten BpamieHWsi ¥ MHOTOTPAHHHKOB. MHOTOTpaHHHUK, OMMCAHHBIA OKOJIO
cdepsl, chepa, BOMCaHHAS B MHOTOTPAaHHUK, WM TEJIO0 BPAILlEHHS

6.6

[Monstue 006 oOwveme. OCHOBHBIE CBOWCTBa 00BEMOB Teid. Teopema 00 oObeme
MPSIMOYTOJILHOTO TMapaie/ienuIeia U ceAcTBUsA u3 Hee. O0beM IUIHHJPA, KOHYCA.
O6Bem mapa v miomajs chepsl

6.7

IMogo6HbIe Tenma B mpocTpaHcTBe. COOTHOIIEHHUS MEXIY IUIOMAJIMHU MOBEPXHOCTEH,
00beMaMH OT00HBIX TEI

6.8

Ceuennst mmHApa (MApajuleIbHO H  TEPHEHAWKYISIPHO OCH), CEYEeHHS KOHyca
(mapannenbHOE OCHOBAHUIO M MPOXO/IAIIEe Yepe3 BEPIINHY), CEUSHHS 1apa

6.9

Bektop Ha mnmockocth M B mpocTpaHcTBE. CIOXKEHHME W BBIYMTAHUE BEKTOPOB.
YMHOXKEHHEe BEeKTOpa Ha 4Yhcio. PasjokeHwe BEeKTOpa MO TpPeM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuino mapamnenenunena. Pemienne 3amad, CBS3aHHBIX C NMPUMEHEHHUEM
MpaBWJI AEUCTBUH C BEKTOpPaMHU

6.10

[IpssMoyrosipHasi cucTtemMa KOOpAMHAaT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiine 3amauyn B KOOpAMHATax. Yroia Mexay BekTopamu. CkaisipHoe
MIPOU3BE/ICHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXAY NPSIMBIMH M IUIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUM I€OMETPUYECKUX 3a7a4




Hpunioxenue

112.10. Inmst mpoBeneHUsl eIMHOTO TOCYIapCTBEHHOTO K3aMeHa 1Mo maremaTuke (mgamee - EI'D mo
MaTEMaTHKE) HCIIONb3YeTCsl TepedYeHb (KOAU(PUKATOP) NPOBEPSEMBIX TPEeOOBaHMN K pe3yiabTaTaM
OCBOCHHSI OCHOBHOH 00pa3oBaTelIbHON MNpOrpaMMbl CpPEeJHEr0 o0mero oOpa3oBaHUS W DIIEMEHTOB
COJIepIKaHUSI.

Tabnuna 12
IIposepsiemsie Ha EI'D mo maTemaTike TpeOOBaHUS
K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI
CpelHero oomero oopa3oBaHus
Kon [IpoBepsiemble TpeOOBaHMS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUSI OCHOBHOU
MIPOBEPSIEMOTO 00pazoBaTeNLHOM MPOTPaMMBI CPEIHETO O0ITET0 00pa3oBaHMUs
TpeOOBaHUS
1 Brnagenne meromamMu J0Ka3aTeNbCTB, AITOPUTMaMH pPEIICHUS 3a1ad; yMeEHHE

(bopMyaHpOBaTh U ONEPHPOBATH MOHATHUSMH: ONpPEICICHUE, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOMCTBO, MPHU3HAK, 10KA3aTeIbCTBO, PABHOCHIbHBIC (DOPMYITUPOBKH;
OPUMEHATh UX; YyMeHHe (OpPMYIUpOBaTh OOpPaTHOE H  MPOTHBOIMOJIOKHOE
YTBEPXKIACHUE, IIPUBOAUTHL IIPUMEPbl U KOHTPIPUMEPHI, HCIOIB30BAaTh METOJ
MaTeMaTHYEeCKOM WHAYKIUWH, TPOBOJUTL [JOKA3aTCIbHBLIC PACCYXIACHUA IIPpU
pCILICHNH 33/1a4, OIICHUBATH JIOTUYECKYI0 MPABUIIBHOCTD PACCYXICHH; yYMEHHE
OIICPpUPOBATH IIOHATHUAMMU: MHOXECCTBO, IMOJAMHOXECTBO, ornepanuun Hanqg
MHOXCCTBaAaMH, YMCHHEC HCII0JIb30BaATH TCOpeTI/IKO'MHO)KCCTBCHHI:Jﬁ arrmapar ajs
ONKCAHUsI PeabHBIX MPOLIECCOB U SIBJICHHUI U IPU PELICHHUH 33134, B TOM YUCIIC U3
APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATh MOHSITUSIMU: rpad, CBI3HBINA
rpad, aepeBo, IUKI, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh U OMUCHIBATH Ipadbl
Pa3IMYHBIMU CIIOCOOAMU; UCTIONB30BaTh rpadbl IPH PELICHHUHN 33134

2 YMeHne onepupoBaTh MOHATHUSAMU: HATypadbHOE YHCIIO, IIEJI0€ YHUCIIO, CTENEHb C
LIETBIM [OKA3aTENeM, KOPEHb HATYpalbHOW CTENEHU, CTENEHb C pallOHAIbHBIM
MOKa3aTeseM, CTEeTIeHb C JISMCTBUTENBHBIM TT0Ka3areseM, JorapudM drciia, CHHYC,
KOCHMHYC M TaHI€HC MPOM3BOJBHOIO YUCJA, OCTATOK 0 MOJYJIO, PalMOHAIbHOE
YUCJIO, HUPPANHUOHATBHOE  YHCJIO, MHOXKECTBA  HATYPAJIBHBIX,  IIEJBIX,
palMOHANbHBIX, AEUCTBUTENBHBIX YHCEN; YMEHHUE MCIOJIb30BAaTh MPU3HAKU
JICJIMMOCTH, HAMMEHBIINA OOLIWI JieNuTe]lh U HAaUMEHbIee O0Ilee KpaTHoe,
aqroput™M  EBkimma mpw  pemieHWH 3aJad; 3HAKOMCTBO C  Pa3IMYHBIMHU
MO3ULIMOHHBIMU CUCTEMAaMH CUUCJICHUS; YMEHHUE BBINOJIHATh BBIYHCICHUE
3HAYeHWH ¥ TpeoOpa3oBaHHUS BBIPAKEHUH CO CTEMEHSMU U JorapudMamu,
MpeoOpa3oBaHusl JIPOOHO-PAIlMOHATBHBIX BBIPAKCHUH; YMEHHE OIEPHUPOBAThH
MIOHSATHIMH: IIOCJICI0BAaTEIIbHOCTD, apudmernyeckas porpeccus,
reoMeTpuyecKas TMporpeccusi, OeCKOHeYHO yObIBaroIias TeoMeTpUYecKas
Mporpeccusi; yMEHHE 3a/1aBaTh MOCIEJ0BATENIbHOCTH, B TOM YHUCJE C MOMOIIBIO
PEKYPPEHTHBIX (HOPMYJI; YMEHUE ONEPUPOBATh MOHATHIMH: KOMIUICKCHOE YHCIIO,
CONPSKEHHbIE KOMIUIEKCHBIE YHCJAa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4YHCIIa,
(opMa 3amucH KOMIUIEKCHBIX 4HceN (TeoMeTpuvecKas, TPUTOHOMETPHUYECKas U
anreOpaudeckas); yMeThb  IPOM3BOAUTH  apU(PMETUYSCKHUE  JCHCTBUSA  C
KOMIUTEKCHBIMU YHUCJIaMH; MPUBOAUTH MPUMEPHI MCHOJIB30BAHUS KOMIUIEKCHBIX
YHUCEJ; ONePUPOBATh MOHATUAMU: MaTpula 2 X 2 U 3 X 3, onpeaeauTenb MaTpULbL,
TEOMETPUUECKUNA CMBICIT OTIPEIEITHTEIIS

3 VYmenne OneprupoBaTh IIOHATHAMM: PpalluOHAJIbHBIC, HUppaliuoOHaJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, .HOI“apI/I(i)MI/IT-IeCKI/Ie, TPUTOHOMETPHUICCKUEC




YpaBHEHUS U HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIEPUPOBATH MOHATHUSIMU:
TOXIIECTBO, TOXKJICCTBEHHOE TpeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CHCTEMA
YpaBHEHU! W HEPaBEHCTB, PABHOCWIBHOCTh YPAaBHEHHH, HEPABEHCTB W CHUCTEM;
YMEHHUE pelIaTh ypaBHCHHUS, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO Pa3IUYHBIX
MIPUEMOB; PEIIaTh YPABHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPOM; IPUMEHSITh
YpaBHEHHS, HEPABEHCTBA, WX CHUCTEMBI JJISl PEUICHHWS MaTeMaTHYeCKHUX 3a7ad U
3a/1a4 U3 Pa3IMIHBIX 00JIaCTel HAYKH U PeaTbHON )KU3HH

YMeHue oneprpoBaTh MOHATUSAMEU: (YHKITHS, YETHOCTh (PYHKIIUU, IEPUOTNIHOCTH
(yHKIIMH, OTPaHWYCHHOCTh (YHKIMH, MOHOTOHHOCTH (DYHKIHH, 3KCTPEMYM
(GyHKIMKM, HAWUOONbBIICE M HAaUMCHbINCE 3HAYCHUS (YHKIMH Ha TPOMEKYTKE,
HempepbiBHas (GYHKIWS, acHUMNTOTHl rpaduka (yHKIUM, TepBas W BTOpas
MPOM3BOAHAS (DYHKIMH, TEOMETPUIECKHNA W (U3WUECKU CMBICT MPOU3BOIHOM,
nepBooOpa3Has, OMNPEICIICHHBIA WHTETpall; YMEHUE HaXOIUTh ACHUMIITOTHI
rpaduka (QYHKIMW; YMCHHE BBIYHCISATH TPOU3BOJHBIC CYMMBbI, MPOU3BEICHUSI,
YaCTHOTO M KOMITO3UIINHU (PYHKIUN, HAXOJAUTh ypaBHEHUE KacaTeIbHOU K TpaduKy
(yHKIIMM, YMEHUE HAXOJWTh IMPOU3BOJHBIC AJIIEMEHTAPHBIX (PYHKIWH; YMCHHE
WCIIOJIb30BaTh  MPOU3BOJHYIO  JUIA  MCCISAOBaHUS  (PYHKUIMH, HaXOIUTh
HauOOJIbIINE M HANMEHBIIINE 3HAYSHUs (PYHKIUN; CTPOUTH rpariKu MHOTOUJICHOB
C WCIONB30BAHWEM  ammapara MaTEeMaTHYecKOro  aHalW3a, MPUMEHATh
MMPOU3BOJHYIO I HAXOXACHHA HAWITYUHICrO0 PEUICHHA B IPUKIAAHBIX, B TOM
YHCIle COIMATEHO-IPKOHOMHUYECKUX U (PU3NIECKUX 33/1adax; HaXOIUTh IUIOMIAN H
00BeMBI (pUTYp C TTOMOIIBIO0 WHTETpala; MPUBOJUTH IMPUMEPHI MATEMAaTHIECKOTO
MO/JICJIMPOBAHHUS C MTOMOIIBIO TU( P EepeHIIHATBHBIX YPaBHECHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpaduk ¢GyHKOUMA, oOpaTHas GYHKIHS,
KoMrno3uius  (QyHKUMHA, JMHEWHas ~— QYHKUOUSA, KBagpaTUdHas — (QYHKIHS,
paunoHaibHas (QYHKIUsS, CTENeHHAs (DYHKIHWS, TPUTOHOMETpHdYeckue (hyHKIWH,
oOpaTHbIe TPUTOHOMETpHUYEeCKUEe (YHKIMH, MOKa3aTelbHAas U JIorapupMUIecKas
(GYHKIMM; yMEHHE CTPOMTh TpadUKH U3YyYeHHBIX (YHKIHH, BBIIOIHATH
npeoOpazoBanusi TpaduKoB (YHKIIMA, WCIOJIb30BaTh T'papUKd IS H3YYCHUS
MPOLIECCOB M 3aBUCHMOCTEH, P PELICHUH 3aa4 U3 APYTUX y4eOHBIX MPEIMETOB
W 337a4 W3 peajbHOW JKM3HHW; BBIPAXATh (OPMYIaMH 3aBHCUMOCTH MEXKIY
BEIMYMHAMH;, UCIIOJIL30BaTh cBoiicTBa W rpadukn (QYyHKOUHA Uil pelieHHs
ypaBHEHHWH, HEPABEHCTB U 3aJ1a4 C IMapaMeTpaMu; n300pakaTh Ha KOOPAWHATHOU
TUIOCKOCTH MHOXKECTBA PELICHUH YPaBHEHU, HEPABEHCTB U X CHCTEM

YMeHne pemaTh TEKCTOBBIE 33Jja4M Pa3HBIX THUIOB (B TOM YHCII€ HA MPOIICHTHI,
JOJM W YacTH, Ha JABWXEHHE, paboTy, CTOMMOCTb TOBApOB W YCIyT, HaJOTH,
3aJaud W3 OOJNAcTH YIpaBJIEHWs JIMYHBIMA U CEeMeHHbIMH (pHHAHCAMU);
COCTaBJISITh BBIPAXKCHHS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO
3aJaud, HUCCJIEN0BaTh IOJYYEHHOE peIleHHe M OLEHMBATh MPaBAONOJO0O0HOCTD
pe3yJbTaTOB; YMEHNUE MOAEINPOBATh PEATbHBIE CUTYAllN Ha SI3bIKE MaTEMaTHKY;
COCTaBJISITh BBIPAKCHHSA, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHUIO
33/la4M, MCCIEA0BaTh IIOCTPOCHHBIE MOJENHM C HCIOIB30BaHUEM ammapara
ayreOpbl, UHTEPIIPETUPOBATh HOIYUYEHHBII Pe3yIbTaT

YMeHne omnepupoBaTh IMOHATUSIMH: CpedHee apu(MeTHUecKoe, MeIuaHa,
HanOoJbIllee W HaWMEHbIEE 3HAYEHUs, pa3Max, OUCIEPCHs, CTaHAapTHOE
OTKJIOHEHHE 4YHCJIOBOrO Habopa; yMeHHWe U3BIeKaTh, WHTEPIPETUPOBATH
nH(pOpMaIMIo, TPEACTAaBICHHYI0 B Ta0iWiax, Ha JuarpaMMax, rpadukax,
OTPaXaIOLyI0 CBOMCTBA pEalbHBIX IMPOLECCOB W SBICHHUN; MPEJICTaBIATh
WHPOPMAIIUIO C MOMOIIBIO TAOJHIl M JUarpaMM; UCCIIENOBATh CTATHCTHYECKHE
JIAHHBIC, B TOM YHCJIC C TPUMEHEHHEM TpapUuecKHX METOJIOB M JJIEKTPOHHBIX
CpeAcTB; TpadUYecKd HCCIeOBaTh COBMECTHbIE HAONIONEHHS C MOMOIIBIO
JyarpamMM paccerBaHuUs U JUHEWMHOH perpeccuu




YMeHue omepupoBaTh MOHATHSIMU: CIYYalHBIH ONBIT W Clay4aliHOe coOBITHE,
BEPOSITHOCTb  CIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSATHOCTH C
WCTIONB30BAaHNEM TpadUUeCKHX METOJIOB; MPHUMEHSATh (DOPMYINBI CIOXKEHHS H
YMHOKEHHS BEPOSITHOCTEH, GopMyIly NOJTHOH BeposiTHOCTH, hopmyiy bepHymu,
KOMOWHATOpHBIE (AaKThl W (QOPMYJIBI; OLEHUBATH BEPOSTHOCTH peajbHBIX
COOBITHH;  yMEHHE  ONepHpOBaTh MOHATHUSAMHU:  CIy4ailHas  BeIHYHHA,
pacmpezieieHHe BEpPOSATHOCTEH, MaTeMaTHYecKOoe OXXKHIaHWe, AHUCIEpPCHS |
CTaHAAPTHOE OTKJIOHEHHWE CIy4YailHOM BEJIMYHMHBI, (YHKUUH pacupencieHus U
IDIOTHOCTA PaBHOMEPHOTO, ITOKA3aTeNbHOTO W HOPMAaJIbHOTO paclpeieNeHuil;
YMEHHE HCIIOIb30BaTh CBONCTBA U3yUEHHBIX PACIIPENEICHAN IS peleHns 3a/1a4;
3HAaKOMCTBO C TIOHSATHAMH: 3aKOH OOJIBIIMX 4YHCEJ, METOAbI BBHIOOPOYHBIX
HCCIIeIOBaHNH; YMEHNE PUBOAUTE PUMEPHI IPOSBIICHHUS 3aKOHA OOJBIINX YHCEI
B TNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX, YMEHHE OIEPUPOBATH TOHATHSIMHU:
coyeTaHHe, MEepecTaHOBKA, YHCIO COYECTAHHWH, YHCIO IEepecTaHOBOK, OWHOM
HploToHa; ymeHue mNpUMEHATh KOMOWHATOpHBIE (GaKTbl W PACCYKICHHS IS
pelIeHnsT 3ajad; OIICHWBATh BEPOATHOCTH pEAJTBHBIX COOBITHIL, COCTaBISTH
BEPOATHOCTHYIO MOJIENTh M HHTEPIIPETHPOBATH MIOTYUESHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSIMHU: TOYKA, MpsiMasi, IUIOCKOCTb, HMPOCTPAHCTBO,
OTpPE30K, JIyd, BEIWYMHA YIJla, IUIOCKHHA YIroj, ABYTPAHHBIA YIOJI, TPeXI'PaHHBINA
yroijl, CKpelluBaroulfecs IMpsMble, MapajIeIbHOCTh U MEePHeHAUKYJISIPHOCTD
OpSAMBIX W IJIOCKOCTEH, Yroysl MeXAy NpAMBIMH, Yroid MEXIy MNOpsMod u
IUIOCKOCTBIO, YTOJI MEXIY IIJIOCKOCTSIMH, PacCTOSHHUE OT TOYKH 10 IJIOCKOCTH,
paccTosiHUE MEXAY MpsIMBIMH, pPACCTOSHHE MEXIY IUIOCKOCTAMHU; YMEHHE
WCTIOJIB30BaTh MPU pEIICHUN 3a/1a4 W3yYeHHbIE (aKThl U TEOPEMbI INIAHUMETPHH;
YMEHHE OLCHMBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0 MHPA; CTPOUTH
MaTeMaTHYECKHE MOJAETH C IOMOIIBI0 TCOMETPHUYECKUX IMOHATHM M BEIUYUH,
pelaTth CBA3aHHbIE C HUMU IIPAKTHYECKUE 3a/1a4uU

10

YMeHne omnepupoBaTh IMOHATHSAME: IDIOmanb (QUTypel, o0beM (UTYpHI,
MHOTOTPaHHUK, TNpPaBWIBHBIH MHOTOTPaHHUK, CEUCHHE MHOTOTPaHHUKA, KYO,
napajuleNieniume],, NpHu3Ma, NUpamMuia, (urypa HM TOBEPXHOCTh BpAILCHHUS,
IWIMHAP, KOHYC, Imap, cdepa, Imiomans cdepbl, IUIOMAab MOBEPXHOCTH
MUpaMUIIbI, TPU3MBI, KOHyca, IMIMHIApa, 00beM Kyba, MpsIMOYTrOJIBHOTO
napajenenuie/a, MUpaMu/Ibl, MPU3MBI, IWIHHJpA, KOHyca, IIapa, pa3BepTka
MOBEPXHOCTH, CEUCHMSI KOHYCa U LWIMHJpA, TapajielbHble OCH WM OCHOBAHUIO,
CEYeHHe Ilapa, IUIOCKOCTh, Kacaromascs cdepsl, IMWIMHAPA, KOHyca; yMEHHE
CTPOUTh CEUYCHHWE MHOTOTpaHHHMKa, W300pa)kaTh MHOTOTPAHHUKH, (QUTYpBl U
MOBEPXHOCTH BpALICHUs, UX CEYCHUs, B TOM YHCJIE C MOMOIIBIO JIEKTPOHHBIX
CPEICTB; YMEHHE MPUMEHSTH CBOMCTBA T€OMETPHYECKUX (UTYp, CAMOCTOSTEIHHO
(dbopMynUpoBaTh ONpEAEICHUs] H3y4aeMbIX (UTYp, BBIABUraTh THIIOTE3Bl O
CBOICTBaxX M MPHU3HAKAX T€OMETPHIECKUX (HUTYp, 00O0OCHOBBIBATH MIIH OTIPOBEPTaTh
UX; YMEHHE TPOBOAMTH KIACCUPHUKAHMIO (UTYp IO PAa3IMYHBIM MpPU3HAKaM,
BBITIOJTHATH HEOOXOIUMBIE JIOTIOJTHUTENLHBIE TIOCTPOCHHUS

11

YMeHue onepupoBaTh MOHATUSIMU: ABHXKEHHE B MPOCTPAHCTBE, HapauIeIbHBIN
HEePeHOC, CHMMETpUS Ha IUNIOCKOCTH U B IPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue
nojo0usi, MoMo0HbIE (UTYpHl; yMEHHE paclo3HaBaTh pPaBHBIE W TOJOOHBIC
¢urypel, B TOM YHCIIE B INPHUPOJIE, HCKYCCTBE, APXUTEKTypE; HCIIOJIB30BaTh
reOMETPUYECKHE OTHOLICHHS IPH PEIIeHWH 337ad; HaXOJWTh T'€OMETPUYECKHE
BEJMYMHBI (AJMHA, YTOJ, IUIOMIA]b, OOBEM) IMPH pEIIeHHWH 3anad W3 APYTUX
y4eOHBIX MPEIMETOB M U3 PEalbHOM JKU3HHU; YMEHUE BBIYHUCIIATH TEOMETPHUECKHE
BEJIMYMHBI (IJIMHA, yrojl, IUIOMaab, 00beM, IUIOUIaab TOBEPXHOCTH), HCIOJb3YS
M3y4eHHBIE (DOPMYIIBI 1 METO/IBI, B TOM YHCIIE: TUIOIIAAb IIOBEPXHOCTH TTHPAMUIBI,
MpU3MBI, KOHyCa, LWJIMHIpA, IUIOWans cdepsl; 00beM KyOa, MpsIMOYTOJBHOTO
napajjenenuena, NUpaMHuIbl, NPU3MBL, LWIMHAPA, KOHYyca, IIapa;, yMEHHE
HAXOJIUTh OTHOIIIEHHE 00EMOB TTOI00HBIX PUTyp




12

YMeHue onepupoBaTh MOHATHIAMU: TPAMOYTOJbHAS CHCTEMa KOOPIHMHAT, BEKTOP,
KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEACHHC
BEKTOpa Ha YUCIIO, Pa3lOKECHUE BEKTOpa Mo 0asucy, CKaJspHOE MPOU3BEICHUE,
BEKTOPHOE TMPOU3BEICHUE, Yrojl MEXIY BEKTOpaMHU; YMCHHE HCIOIb30BaTh
BEKTOPHBIN M KOOPIUHATHBINA METOT JIIs PEIICHUS TEOMETPUICCKUX 3a/1a4 U 3a/1a4
JPYTUX YIeOHBIX IPEAMETOB

13 YMeHue BbIOMpaTh MOAXOMMIIMN METOJ AJsl pelieHHs 3aJadud; IOHHMaHHE
3HAYMMOCTH MAaTEMaTHKU B U3YYEHHH NPUPOJHBIX U OOLIECTBEHHBIX MPOLIECCOB U
SIBICHUH; yMEHHE PacllO3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMaTHKU B UCKYCCTBE,
yMEHUE MPUBOIUTH IPUMEPHI MATEMATHUECKHX OTKPHITUH POCCHICKON U MUPOBOMA
MaTEMaTHUYECKON HAyKU
Tabnuna 12.1
[lepedens 371€eMEHTOB coepKaHus, IpoBepsieMbix Ha EI'D
10 MaTeMaTHKe
Kon IIpoBepsieMblii 3EMEHT COAECPKAHUS
1 Uwicna v BEIYHACICHUS
1.1 Harypanesubie u nensie yncna. [IpuzHaku 1eTuMOCTH HETbIX YHCel
1.2 Panmonanbsabie ynciia. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, MPOIECHTHI, OECKOHESYHBIC
MEPHOANYECKUE TPOOH
13 ApudmeTnyeckuii KOpeHb HATypalbHOW cremeHu. JlelicTBus ¢ apudmMeTHyecKUMH
KOPHSIMH HaTypaJbHOW CTETICHH
14 Crenenp c 1nenbiM mokasareiaeM. CTENeHb C pallMoHaIbHBIM IMOKaszaresieM. CBoOMCTBa
CTETICHH
15 CuHyc, KOCHHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uncina. [lecaTH4HBIC U HATYPATbHBIC JIOTAPUPMBI
1.7 HeiicTBuTenbHble yncaa. ApudMeTHdeckue onepauu C JeHCTBUTENbHBIME YHCIAMH.
[MpubnvkeHHbIE BBIYHMCICHUS, TIPaBUIa OKPYTJICHUS, MPUKUIKA W OIEHKa pe3yibTara
BBIYMCIIEHUI
1.8 [IpeobpazoBaHue BHIPAKEHHI
19 KomrutekcHpie uncia
2 VYpaBHEHHS U HEPABEHCTBA
21 Lenbie 1 ;poOHO-paAIIOHANBHBIE YPABHEHHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuroHomerpuueckie ypaBHEHUs
24 [lokazarenbHble 1 TOrapupMIUUECKUe yPaBHEHHS
25 Lenpie 1 ;poO6HO-paIOHANTBHBIE HEPABEHCTBA




2.6

UppauronanbHble HEpaBeHCTBA

2.7 [TokazaTenbHbBIE U IOTapu(MHUIECKIC HEPAaBEHCTBA
2.8 TpuronomeTpuieckre HEpaBEHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIapaMeTpaMu
2.11 Martpuiia cucTeMbI THHEHHBIX YpaBHEHNH. OnpeieTuTeh MaTPHUIIHI
3 OyHKuK U rpaduKu
3.1 Oynknusa, crnocoObl 3amanus (yskumu. ['paduk  ¢yHkumu. B3ammHO 0OpaTHBIE
¢bynkunu. YetHele n HeueTHbIE QyHKIMH. [leproandeckue QyHKINH
3.2 Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHud QyHxouu. Hymm  ¢yHkoum.
[IpomexyTkn 3HaKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMHA. MaKCUMyMBbI
u MuHUMyMbl ¢yHkuumn. HawmOGonmpinee u HauMeHbliee 3HauyeHHE (QYHKOMHM Ha
MIPOMEKYTKE
3.3 Crenennast (yHKIMS C HaTypaJbHBIM U LEJBIM IMOKazaTeneM. Ee cBoiicTBa u rpaduk.
CoiicTBa 1 TpaduK KOpHS N-0i CTEeHN
3.4 Tpuronomerpudeckue (HyHKIIIH, UX CBOMCTBA U TpaQUKH
35 [NokazarenbHas u norapudpmuueckas QyHKIMH, UX CBOMCTBA U TpaduKu
3.6 Touku paspbiBa. AcuMOTOTH TpadgukoB QyHkumid. CBolicTBa (YHKIUH, HEMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocmemoBaTeILHOCTH, CIIOCOORI 3aaHUs TOCIEA0BATEILHOCTEH
3.8 Apudmernyeckas u reoMmeTprueckas nporpeccu. @opmysa CI0XXHBIX IPOLEHTOB
4 Hauana maremarndeckoro aHanusa
4.1 [pousBoanas ¢pynkuuu. [Ipon3BogHBIE dIIEeMEHTAPHBIX (YHKIHH
4.2 [lpuMeHeHne mNPOM3BOMHOW K WCCICNOBaHUIO (QYHKIMA HAa MOHOTOHHOCTh U
9KCTpeMyMbl. HaxoxieHne HaumOOINBIIEro M HAaWMEHBLIETO0 3Ha4eHUs (QYHKIUH Ha
OTpe3Ke
4.3 [lepBooOpa3znas. Murterpan
) MHoecTBa U JTOruKa
5.1 MHO0keCTBO, ONlepalluy HaJl MHOXKeCTBaMHU. JlnarpaMMmel Oiinepa - BeHHa
5.2 Jloruka
6 BeposiTHOCTh U CTaTUCTHKA
6.1 OnwucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Kombunaropuka




7 I'eomeTpus
7.1 @urypsl Ha TUIOCKOCTH
7.2 [psiMbIe U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBEPXHOCTH BPAILLEHUS
7.5 KoopauHaThl 1 BEKTOPHI

112.10. Jlnmst mpoBeneHusi eIMHOTO TOCYIapCTBEHHOTO K3aMeHa 1Mo marematuke (mgamee - EI'D mo
MaTeMaTHKe) HWCIIONB3YeTCsl TepedeHb (KOAM(UKATOp) MPOBEpPSEMBIX TPeOOBaHWH K pe3yibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MNpOrpaMMbl CpeJHETO O0mero oOpa3oBaHUS W SIEMEHTOB

COJIepIKaHUSI.

Tabmuna 12

[Ipoepsiemsre Ha EI'D mo mareMaTike TpeOOBaHUS
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOHM 00pa30BaTeNbHOM MPOrpaMMBI
CpeIHero o0Iero oopa3oBaHus

Kon
MPOBEPSEMOTO
TpeOoBaHUS

I[TpoBepsiemble TpeOOBaHUSA K IPEIMETHBIM pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTeIbHON MPOTPaMMEI CPETHET0 00IIIeTo 00pa3oBaHus

1

Branenne metomamm J10Ka3aTeNbCTB, aJrOPUTMAMH pEIICHHS 3aaad; YMEHHUE
¢dbopMynupoBaTh U ONEPHPOBATH MOHATHIMHU: ONpEICICHUE, aKCHOMa, Teopema,
CIIEZICTBUE, CBOWCTBO, IPU3HAK, I0KA3aTeIbCTBO, PABHOCUIbHBIE (DOPMYIHPOBKH;
OPUMEHATh HX; YMEHHE (OpMYIHpOBAaTh OOPAaTHOE W IPOTHUBOIOJIOKHOE
YTBEP)KACHUE, TPUBOJUTH MPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BATh METOJ
MaTeMaTHYeCKOH WHIYKIMW; TPOBOJMTH JOKa3aTeNbHbIE PACCYKICHHUS IPH
pELIeHUH 3a]a4, OLCHUBAThH JIOTUYECKYI0 MPaBHIBHOCTh PACCYKACHHH; yMEHHE
ONIEpUPOBATh  TOHATHAMHU: MHOXECTBO, MOAMHOXKECTBO, ONEPALUH  HaJ
MHOXECTBAMH; YMEHHE HCIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Jyis
OIMCaHMs PeabHBIX MPOLECCOB M SBJICHUI U NMPU PELICHUH 33724, B TOM YHUCIIe
U3 JPyrux Yy4eOHBIX NPEIMETOB; YMEHHE OIEpUpPOBaTh MOHATHUSAMHU: Tpad,
CBs3HBIM Tpad, nepeBo, IMKJI, Tpad Ha IJIOCKOCTH, yMEHHE 3a/laBaTh U
OIMUCHIBATH Tpadbl pa3IMIHBIMU CIIOCO0AMHM; HCIIOIb30BaTh rpadbl P pelIeHUH
3amaq

YMeHue onepupoBaTh MOHATUSMH: HATYPAIbHOE YUCIIO, [IEJI0€ YHCIIO, CTENICHD C
LEeNBIM TT0Ka3aTesieM, KOPeHb HAaTypaJbHOW CTENEeHH, CTENEHb C PAallOHAIbHBIM
MOKa3aTeJeM, CTEHNEeHb C JICHCTBUTENBHBIM IIOKa3aTesieM, JIorapupM dYucIia,
CHHYC, KOCHHYC W TaHICHC MPOU3BOJIBHOIO YHCIA, OCTaTOK II0 MOJIYJIO,
palMOHAJIBHOE YHUCIO, HWPPALMOHAIBHOE YHCJIO, MHOMKECTBAa HATYypPajbHBIX,
LEJBIX, pPalUOHAIBHBIX, MJCWCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JICJIMMOCTH, HAMMEHBIIUN OOIIMH NeNWTeNh U HAaUMEHbIIee oOlee
KpaTHOe, aNropuT™M EBKIIMa MpH peUIeHruH 3ajad; 3HAKOMCTBO C Pa3IMYHBIMH
MO3ULIMOHHBIMH CHCTEMaMH CUMCJICHHUS; YMEHHE BBIIONHATh BBIYHCICHHUE
3HAYeHU W MpeoOpa3oBaHMs BBIPAKEHHI CO CTEMEHSMH W Jorapudmamu,
peoOpa3oBaHusl JPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH; YMEHHE OIEpUpPOBATH
MOHATHSIMU: M0CJIE0BATENEHOCTD, apudmeTrnieckas nporpeccus,
reoMeTpuyeckas Nporpeccus, OECKOHEYHO YOBIBaroIasi reoMeTphyecKas




MPOTPECCHsl; YMCHHE 33JaBaTh IMOCICIOBATEILHOCTH, B TOM YHCIE C TTOMOIIBIO
PEKYPPEHTHBIX (POPMYIT; YMEHUE OIEPUPOBATH OHATUAMH: KOMIUICKCHOE YHCIIO,
COTIPSDKCHHBIC KOMILICKCHBIC YUCIa, MOJIYJb U apryMEHT KOMIUIEKCHOTO YHCIIa,
(hopMa 3amucH KOMIUICKCHBIX YHCEN (TeOMETpHYECKas, TPUTOHOMETpUYECKas U
anreOpandeckas); yMeThb NPOU3BOJAUTH  apuPMETHUSCKUE  JICHCTBUS  C
KOMIUICKCHBIMH YHCIAMHU; TPUBOJUTH MPHUMEPHI UCIONB30BaHUS KOMIUICKCHBIX
YUCEN, ONEePHUPOBATh IMOHATHSAMH: MaTpuia 2 X 2 W 3 X 3, ompenciuTens
MAaTpPHIIbI, TEOMETPUICCKUI CMBICIT ONIPEICITATEINS

YMeHue  omepupoBaTh ~IMOHATHAMHU:  palWdOHANBHBIE, HPpPAUOHAIHHEIE,
MOKa3aTeNbHBIC,  CTCNEHHBIC,  JOrapu(MUYECKHE,  TPUTOHOMETPUYCCKHUEC
YpaBHEHHSI M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE ONepHUpOBaTh MOHATHSIMHU:
TOXKIECTBO, TOXKAECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA
YpaBHEHUI U HEPaBEHCTB, PAaBHOCUIBLHOCTh YPAaBHEHHUI, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U CHUCTEMBI C MOMOIIBI0 Pa3IUYHBIX
MIPHEMOB; pemIaTh ypaBHEHWS, HEPABEHCTBA W CHCTEMBI C IIapaMeTpOM;
NPUMEHATH  ypaBHEHMs, HEPABEHCTBA, HX CHCTEMBl JUIsI  pEUICHUS
MaTeMaTHYSCKUX 3aJa4 W 3aJad U3 Pa3IMyHbIX 00JacTe HAyKH W PEaIbHOM
KU3ZHU

YMeHne — omepupoBaTh  MOHATUSAMH:  (YHKUUS,  YETHOCTh  (YHKIHWH,
NEePHOANYHOCTD (PYHKINH, OTrPAHUYCHHOCTD (DYHKIIMU, MOHOTOHHOCTD (DYHKIIHH,
JKCTpeMyM (YHKIWHW, HanOOJbIlee M HaWMEHbIIee 3HAYEHUS (QYHKIUA Ha
MPOMEKYTKE, HEMPEepbIBHAsI ()YHKIIUS, ACHMITOTHI rpaduka QyHKIMH, TIepBas 1
BTOpasi TPOW3BOAHAS (DYHKIUHM, TEOMETPHYECKHH U (PHU3NYECKUH CMBICHT
MPOU3BOHOM, IepBOOOpa3Hasi, ONpEJCICHHBI HHTErpall; yMEHHE HaXOIWTh
aCHMITOTHl Tpaduka (QYHKIHHA; yMEHHE BBIYUCISATH IPOU3BOJHBIC CYMMBI,
MPOM3BENCHHsI, YaCTHOTO M KOMMO3WIMH (YHKIWH, HAaXOAWTh YpaBHEHHE
KacaTtelpbHOM K rpaduky (GYHKIMH; yMEHHE HAXOOUTh IPOHM3BOJIHBIC
SNMIEMEHTApHBIX  (YHKIMH; yMEHHE HCIOJIb30BaTh  HPOU3BOJHYIO I
HCCIIeIOBaHUsl (QYHKIMHA, HaXOAWTh HAWUOONBIIME W HAWMEHbBIIME 3HAUCHHS
GyHKIMH; CTPOUTH TpadWKH MHOTOWIEHOB C HCHOJB30BAHUEM amrapaTa
MaTeMaTHYeCKOTO aHalk3a; NPUMEHSATh MPOM3BOJHYIO JUIA HAaXOXKICHUS
HAWJTYYIIETO PEIIeHHs] B MPHUKIJIAAHBIX, B TOM YHCIE COIMATbHO-O)KOHOMUYECKHUX
U (QU3MYECKHUX 33Javax; HAXOAWTh IUIOMAAA M O0BbEMbI (PUI'YP C IMOMOIIBIO
MHTETpaja; NPUBOAUTH IPUMEPH MATEMAaTHYECKOTO MOJICIIUPOBAHHS C TIOMOIIBIO
nuddepeHInaNbHBIX ypaBHEHUH

YMeHue omnepupoBaTh MNOHATUSAMH: Tpaduk QyHKIMM, oOpaTHas ¢GyHKIuS,
KOMIO3WIMS ~ (QYHKUMHA, JWHEHHas QyHKOWS, KBaapaTHuHas  (QYHKIUS,
paunoHaibHas QYHKIMS, CTeeHHass (PYHKIUS, TPUTOHOMETpUieckre (hyHKIINH,
oOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, NOKa3aTelbHas U JorapudmMudecKas
(GYHKIMM; YMEHHE CTPOHMTh TpadUKH HW3YyYCHHBIX (YHKIHHA, BBITIOIHATH
npeoOpazoBanusi rpadUKOB (QYHKIMN, HCIOJIB30BaTh IpaduKH i H3yUYCHHS
MPOLIECCOB U 3aBUCHMOCTEH, ITPY PEIICHNH 33134 U3 IPYTUX YIeOHBIX PEIMETOB
W 3aJad M3 pEaNTbHOM JKM3HHU; BBIPAXKATh (OPMYJTaMH 3aBUCHMOCTH MEXKIY
BEIMYMHAMH, HCIOJb30BaTh CBOMcTBA ¥ Tpadukd (QYyHKIMHA AN pelieHus
ypaBHEHHWH, HEPABEHCTB U 3ajiay ¢ MapaMeTpaMu; n300pakaTb Ha KOOPAUHATHOM
IUIOCKOCTH MHOXECTBA PEILICHUI YpaBHEHH, HEPABEHCTB U UX CHCTEM

YMeHune pemarh TEKCTOBBIE 33[ja4l Pa3HBIX THIIOB (B TOM YHCIIE HA MPOIEHTHI,
JOJM ¥ YacTH, Ha IBIKEHHE, paboTy, CTOMMOCTb TOBapOB W YCIYT, HAJIOTH,
3aJjaud W3 OOJIACTH YNpPAaBJICHUS JIMYHBIMH W CEMEHHBIMUA (HHAHCAMHU);
COCTABJISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M HUX CUCTEMBI IO YCIIOBHIO
3aJaud, WCCIIEOBAaTh MOJIyYEHHOE pElleHHe W OLECHMBATh MPaBIONOJO0HOCTH
pe3yibTaTOB; YMEHHUE MOJCIUPOBATh PEANIBHBIE CUTYalUU HA A3bIKE MATEMATUKU;
COCTABJISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA M HUX CUCTEMBI IO YCIOBHIO




3aJlauM, HCCIIEZIOBaTh IIOCTPOEHHBIE MOJENHW C HCIONb30BAaHUEM ammapara
anreOpbl, UHTEPIIPETUPOBATD TOIYUYEHHBII Pe3yIbTaT

YMeHHe onepupoBaTh MOHITHUAMHU: CpenHee apudMeTuveckoe, MeauaHa,
HauOoJblliee ¥ HAaUMEHBIICEe 3HAYCHMS, pa3MaX, JUCIEPCHs, CTaHIAPTHOE
OTKIIOHEHHE YHCJIOBOTO Habopa; yMeHWEe W3BIIEKaTb, HHTEPIPETHPOBATH
nH(pOpMAIUIO, TPEACTABICHHYI0 B Ta0luIaXx, Ha Juarpammax, rpadukax,
OTPaXKAIOIyI0 CBOWCTBA pEANbHBIX TMPOIECCOB U SBICHUM; MNPEACTABISTH
WH(GOPMAITUIO C TIOMOIIBI0 TAaOIUI] ¥ JUArpaMM; HCCIEN0BAaTh CTATUCTHYECKHUE
JaHHBIE, B TOM YHCIIE C MPUMEHEHHEeM TrpadUuecKuX METOAOB U JJEKTPOHHBIX
CPeICTB; TpadUYeCKH HCCICNIOBAaTh COBMECTHBIC HAOIOJCHHS C TIOMOIIBIO
JlyarpaMM pacceuBaHus U JIMHEMHOW perpeccuu

YMeHue omnepupoBaTh MOHATHSIMU: CIyYailHBIA OMBIT M CiIydaifHOE cOOBITHE,
BEPOATHOCTH CIIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCTIONIb30BAaHHEM TPa(UUECKUX METOJOB; NPHUMEHATH (OPMYJIBI CIOXKECHUS MU
YMHOKEHHS BEpPOSITHOCTEH, PopMyITy MOJHOM BeposTHOCTH, (hopMmyiy bepryiy,
KOMOWHaTOpHble (akTel U (OPMYJNbI, OLEHHBATh BEPOSTHOCTH pEAbHBIX
COOBITHIf; yMEHHE ONEepUpPOBaTH  IOHATHAMH:  ClIydaiHas  BEJIMYHHA,
pacrmpeqiesieHle BEPOSITHOCTEH, MaTeMaTHdeckoe OKWAaHUe, AUCIepcHs |
CTaHIAPTHOE OTKJIOHEHHE CIIyYailHOW BeTMYWHBI, (DYHKIUU pacrpeleneHus U
IUIOTHOCTH PAaBHOMEPHOTO, IOKA3aTeNbHOTO M HOPMAIBHOTO pPAaCIpeeeHu;
YMEHHE HCIOJIb30BaTh CBOMCTBA H3YYECHHBIX paclpeAeieHHi Uil peIIeHus
3a]a4; 3HAKOMCTBO C MOHATHSIMHU: 3aKOH OOJBIIMX YUCET, METOABI BEIOOPOUYHBIX
UCCJIEIOBaHUI; yMEHHE NPHBOIUTH HPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX
9uceNl B TPHUPONHBIX W OOIIECTBEHHBIX SBICHUSAX; YMEHHE OIIEPHUPOBATH
MOHSATHSIMU: COYETaHHE, EPECTaHOBKA, YUCIIO COYETAaHUH, YHCIIO MEePECTaHOBOK;
ounoMm HproTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIC (aKThl M PACCYKICHHS
IUISL PElIeHUs 33/1a4; OILCHMBATh BEPOSITHOCTH PEAJBbHBIX COOBITHIf; COCTABIATH
BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH OITYyYESHHBIH Pe3yabTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKA, MPsIMas, INIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYHUHA YIJA, IUIOCKUM YroJl, IBYI'PAaHHBIN yroJ, TPEXI'PAaHHBIN
yTOJ, CKpEIIMBAIOUIUECS MpsIMbIE, NApPAJUIEIBHOCTh U IMEPHEHIUKYISIPHOCTh
OpSMBIX M IUIOCKOCTEH, Yrojl MEXAy NpPSIMBIMH, Yroil MEXIy NpsAMOM H
IJIOCKOCTBIO, YTOJI MEXIY IMIOCKOCTSIMH, PACCTOSIHUE OT TOYKU O IUIOCKOCTH,
pacCTOSIHUE MEXAY IPSIMBbIMM, PACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHE
WCTIOJIB30BaTh MPH PEIICHUN 3aj]au U3yUeHHbIe (PaKThl U TEOPEMBI IJIAHUMETPHH;
YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOLIEr0 MHpa; CTPOUTH
MaT€MAaTHYECKHE MOJEIIH C IOMOIIBI0 F€OMETPHUUYECKHMX IOHSATHUM M BENHMYUH,
peuiaTh CBA3aHHBIE C HUMU NIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATHAMHU: IUlOm@nb GUTypsl, 00BeM (QUTYDHI,
MHOTOTPaHHUK, MPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHWE MHOTOTpPAaHHHUKA, KYO,
napajulelieniune];, Npu3Ma, NupaMuaa, (urypa ¥ TOBEpXHOCTh BpAIlCHHS,
IWIMHAD, KOHyc, Imap, cdepa, miomans cdepsl, IUIOM@AIs I[TOBEPXHOCTH
MUpaMUIIBI, TPU3MBL, KOHyca, IMIMHApPA, O0beM Ky0a, MpsIMOYTOJILHOTO
napaJulesieniumnea, MHPaMUIbl, MPU3MBI, LWINHIpPA, KOHYca, IIapa, pa3BepTka
MOBEPXHOCTH, CEUEHHS KOHyCa U HWIMHIPA, apajuleJIbHbIe OCH WJIK OCHOBaHUIO,
CeYeHHe MIapa, IJIOCKOCTb, Kacaromasics cdepbl, IMIMHAPA, KOHyca; yMEHHE
CTPOUTh CEUCHHE MHOTOTPaHHWKa, W300pa)kaTh MHOTOTPAaHHWUKH, GUTYpHl U
MOBEPXHOCTH BpAIEHUS, UX CEUYEHHs, B TOM YHCJIE C MOMOIIBIO JIEKTPOHHBIX
CpE/CTB; yMEHHE NTPUMEHSITH CBOWCTBA T€OMETPUIECKUX (DUTYP, CAMOCTOSITEINEHO
(dbopMynupoBaTh ONpEICNCHUs W3y4aeMbIX (HUTYp, BBIIBUTATH THIIOTE3BI O
CBOHCTBaX M IpHU3HAKaX TEOMETPUUYECKHX (Uryp, OOOCHOBBIBATH WU
OIIpPOBEpraTh MX; yMEHHE HPOBOAWUTH KIACCH(PHUKALUIO (QUTYp IO Pa3IMYHBIM
MIPU3HAKAM, BBITIOJIHATH HEOOXOIUMBIE JIOTIOJTHUTENLHBIE TOCTPOSHHUS
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YMeHHue onepupoBaTh MOHITUAMU: JBUKCHHE B MPOCTPAHCTBE, MapalICIbHBIN
MEPeHOC, CUMMETpPUS Ha IUIOCKOCTM ¥ B  TPOCTPAHCTBE, IOBOPOT,
mpeoOpazoBaHue Moa00us, TOJO0HBIE (GUTYPHI, YMEHHE paclio3HaBaTh paBHBIC U
MoMOOHBIE (UTYpBI, B TOM UYHUCJIEC B TMPHUPOJC, HCKYCCTBE, apXHUTEKTYpE;
HCIIOJIb30BaTh TEOMETPUYECKHE OTHOIICHHS TPU PEIICHUU 33]a4; HaXOJIUTh
reOMEeTPHYECKUE BEMYHMHEI (JIJTFHA, YTOJI, TUIOMAAb, 00bEM) TIPH PEUICHUH 33189
W3 JPYyruX y4eOHBIX MPEIMETOB M M3 pEalbHON JKU3HU; YMEHHUE BBIYUCIATH
FCOMETPHYCCKUE BEIMYUHBI (IJIMHA, Yroj, IUIOMIaah, OOBEeM, IUIOIAIb
MOBEPXHOCTH), HUCIIOJB3YSl W3y4deHHbIC (OPMYIBl M METOJBI, B TOM YHCIE:
IUIOINAAb IOBEPXHOCTH TNHPAMUBI, TMPH3MBI, KOHYCa, LWIMHAPA, IUIOMAIb
cdepbl; 00beM Ky0a, MPSAMOYTOJILHOTO MapaUIeeuIe/a, MMPaMHIbI, TPU3MEI,
HWIMHIpPA, KOHyCa, IlIapa; YMEHUE HAXOJWTh OTHOIIEHUE OOBEMOB MOJOOHBIX

duryp
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YMeHue onepupoBaTh HOHATHUAMU: MPSIMOYTOJIbHAS CUCTEMA KOOPINHAT, BEKTOP,
KOOpAMHATBl TOYKH, KOOPAMHATBHI BEKTOPa, CyMMa BEKTOPOB, IIPOH3BEIEHHE
BEKTOpa Ha YHCIO, Pa3IOKEHUE BEKTOpa Mo 0asucy, CKalsipHOE IPOU3BEIEHMUE,
BEKTOpPHOE TIPOM3BEACHHE, YIrOJd MEXIy BEKTOpaMH{; yMEHHE HCIOJIb30BaTh
BEKTOPHBII M KOOPOMHATHBI METOJ U1 PELICHUS T€OMETPUYECKUX 3ahad U
3a7a4 APYTUX y4eOHBIX PEIMETOB
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YMmeHnue BbIOMpaTh NOAXOIIIIMN METOA ULl DPEIICHUs 3aayd; HOHHUMaHHUe
3HAYMMOCTH MAaTEeMaTHUKHU B U3yYCHHUHU PUPOTHBIX U OOLIECTBEHHBIX IPOLIECCOB U
SIBJ'ICHI/II\/'I; YMCHHE PACIIO3HABATL IMPOABJIICHUC 3aKOHOB MAaTEMAaTUKH B UCKYCCTBC,
YMEHUE NPUBOAUTH MPUMEPHl MATEMaTUUYECKUX OTKPBITUH PpPOCCUICKON U
MHPOBOM MaTEMAaTUYECKON HAYKU

Tabnmna

[lepeuens 31eMEHTOB cOaEpKaHus, poBepseMbix Ha EI'D
110 MaTeMaTHKe

12.1

Kon

IIpoBepsiemblil 3JIEMEHT COJIEPKAHUS

Yuciia 1 BEIYUCIICHUS

11

HaTypaJ'H:HBIC H [ECJIbIC Yuciia. HpHBHaKI/I JACITUMOCTH ICJIBIX YHUCET

1.2

Panmonanbsubie unciia. OOBIKHOBEHHBIE U JISCATUYHBIC APOOH, MPOIIECHTHI, OECKOHESYHBIE
MIEPHOANYECKUE TPOOH

13

ApudmeTnyeckuii KOpeHb HATypalbHOW cremeHu. JlelicTBus ¢ apudmMeTHUeCKMMH
KOPHSIMHM HaTypaJIbHOM CTENEHH

14

Crenenp c 1enbiM mokasareieM. CTENeHb C paroHaIbHBIM ToKaszarenieM. CBOMCTBa
CTENEHU

15

CuHyc, KOCHHYC M TaHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOIO apryMeHTa

1.6

Jlorapudm uncina. /lecaTuuHbIe 1 HATYpAIbHBIC JIOTApU(PMBI

1.7

JleiicTBuTENbHBIC YKCIa. ApU(PMETHUSCKUE OMepali ¢ JACHCTBUTCIbHBIMUA YHCIIAMHU.
[IpubmmKkeHHbIe BBIYUCICHUS, TPABIIA OKPYTJIICHUS, TIPUKUIKA W OIEHKA pe3yibTaTa
BBEIUHMCIIEHUN

18

[IpeobpazoBanue BEIpAKECHUN




1.9

Kommiekcubie uncia

2 YpaBHEHUS U HEPABEHCTBA
2.1 Lenpie 1 ;poOHO-paIIOHANTBHBIE YPABHEHHUS
2.2 WppanmoHanbsHble ypaBHEHUS
2.3 TpuroHomerpuieckre ypaBHEHH
2.4 [lokazarenbHbIe U TOTapupMIUUECKAe yPaBHEHHS
25 Lenbie u npoOHO-paiMoHaTEHBIE HEPABEHCTBA
2.6 WppanmonanbsHble HEpaBEHCTBA
2.7 [TokazaTenbHbBIE U IOTapu(MHUIECKIC HEPAaBEHCTBA
2.8 TpuronomeTpuieckre HEpaBEHCTBA
29 CucTteMBbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C MTapaMeTpaMu
211 Marpuiia cucTeMbl THHEHHBIX YpaBHeHUH. OnpeieTuTeh MaTPHUIIBI
3 OyHkyK U rpaduKu
3.1 Oyuknusa, crnocoObl 3amanus (yHkumu. [paduk  ¢yHkumu. B3amMHO 0OpaTHBIE
¢yHkunu. YetHele 1 HedeTHbIE QyHKIMH. [leproandyeckue QyHKIMH
3.2 Ob6nacte ompeneneHuss W MHOXECTBO 3HaueHWd QyHkouu. Hymm  ¢yHknmu.
[IpomexyTkn 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMHA. MaKCUMyMBbI
u MuHUMyMbl ¢yHkuun. HawmOGonpiniee u HauMeHbliee 3HaueHHE (QYHKOMHM Ha
MIPOMEKYTKE
3.3 CrenenHast (GyHKLIUSI C HATYpalbHBIM M LIEJIBIM NoOKa3zareseM. Ee cBoiicTBa u rpaduk.
CoiicTBa 1 TpaduK KOpHS N-0i CTEIeHN
3.4 Tpuronomerpuieckue (HyHKINH, UX CBOMCTBA U TpaQuKH
3.5 [NokazarenbHas u orapupmuueckas QyHKIMU, UX CBOMCTBA U TpaduKu
3.6 Touku paspbiBa. AcuMnTOTH TpadukoB GyHkimid. CBolicTBa (YHKIIUH, HENMPEPHIBHBIX
Ha OTpe3Ke
3.7 ITocnenoBaTebHOCTH, CLIOCOOBI 3aJaHHs ITOCJIEIOBATEIbLHOCTEH
3.8 Apudmernyeckas u reomeTpuueckas nporpeccu. @opmysa CI0XXHBIX IPOLEHTOB
4 Hauana maremarndeckoro aHanusa
41 [pousBoanas ¢pynkunu. [Ipor3BoHbIe AIeMEHTApHBIX QYHKIHN
4.2 [MpuMeHeHne TPOM3BOMHOW K WCCICIOBAHUIO (QYHKIMA HAa MOHOTOHHOCTh U
9KCTpeMyMbl. HaxoxeHre HauOOINBIIEro M HaWMEHBIIETO0 3Ha4YeHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTterpan




MHoxecTBa U JIOruKa

51 MHOXeCTBO, oTiepalliy HaJ MHOKecTBaMH. Jlmarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucartenpHast CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 l'eomeTpus
7.1 @urypsl Ha TUIOCKOCTH
7.2 [1psiMbIe U IUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema n mOBEpXHOCTH BpAICHUS
7.5 Koopannaater u BeKTOpEI




