Ipuiaoxenne k Padboueii nporpamme
cpeHero oouero o0pazoBaHus
o mareMatnke (0a30Bblil ypOBEHb)

IHHEPEYEHb (KOAUPUKATOP) PACIIPEAEJIEHHBIX ITO KJIACCAM ITPOBEPAEMBIX
TPEBOBAHUWI K PE3YJIbTATAM OCBOEHMSI

OCHOBHOM OBPA30OBATEJILHOM ITPOT' PAMMBI CPEJTHET'O OBIIET'O
OBPA3OBAHUA U JIEMEHTOB COAEPKXAHUSA 11O MATEMATHUKE

B ¢enepanbHbIX M pEerHOHAIBHBIX MPOLEAYPAaX OICHKH KayecTBa OOpa30BaHUS HCIOIb3YETCS
nepevyeHp (KoaupuKaTop) pacmpenesieHHbIX M0 KJIaccaM MPOBEPSEMBIX TPEOOBaHMA K pe3ybTaTaM
OCBOEHHUSI OCHOBHOH 00pa30BaTeIbHOW MPOTPaMMbI CPEJHEro oOuiero oOpa3oBaHMsI M 3JIEMEHTOB

COACPIKAHUA 110 MAaTECMATHUKCE.

10 KJIACC

IIpoBepsiemble TpeOOBaHUSA K pe3yJIbTATaM OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl

Kona
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
NPOBepPsIEMOro .
00pa3oBaTeJIbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna 1 BEIYUCICHUS
L1 OnepupoBaTb  MHOHATUSMHU:  pAlMOHATIBHOE U JIEHCTBUTEIBHOE  YHCIIO,
' OOBIKHOBEHHAs! U JECATHYHAs APOOb, POLEHTHI
12 BoImonHATs apudMeTHuecKue oneparyy ¢ pallioHaIbHBIMU U ICHCTBUTEIHLHBIMU
' YUCIIAMH
13 BoImonHsaTh PUOITKEHHBIE BBIUMCJICHMUS], UCIIOJIB3YS MpaBuiIa
' OKpYTJIEHUS, AeNIaTh MPUKUIKY U OLEHKY pPe3yJIbTaTa BHIYUCICHUI
OnepupoBaTh MOHATUSAMH: CTENEHb C IEJBIM MOKa3aTeaeM, CTaHAapTHas Gopma
3alMCH AEWCTBUTEIBHOTO YMCIIA, KOPEHb HAaTypalbHON CTENEHU; MCIOJIb30BaTh
1.4 HNOIXOAALIYI0 (HOpMY 3alHCH JEHCTBUTENBHBIX qucen ISt pelIeHHs
' MpPaKTUYECKUX  3a7a4 U NPEeACTaBICHUS JaHHBIX
OnepupoBaTh NOHSTHUAMU: CHHYC, KOCMHYC M TaHTEHC IPOU3BOJBHOTO YTJIa;
L5 UCIIOJIb30BaTh 3anuch MIPOU3BOJIBLHOTO yria yepes oOpaTHbIe
' TPUTOHOMETpHUYecKHe QyHKIUU
2 YpaBHEHMS U HEPaBEHCTBA
OnepupoBaTh TMOHATHSAMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
51 palyoHaibHOE, HppalMOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
' TPUTOHOMETPUUECKOE YpaBHEHHE
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2.2

Bomonssate mpeoOpa3oBaHus TPUTOHOMETPUYECKMX BBIPAKEHUM M pelarh
TPUTOHOMETPUYECKUE YPABHEHUS

BrImmonaaTe npeo6pa30BaHI/I;1 HOEIbIX, pPAalUOHAJIBHBIX W HppaluOHAIBHBIX

23 BBID@KEHUII W  pelmarb OCHOBHBIE THIIBl  LEJbIX, pAlUOHAIBHBIX U
UppaMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
24 [TprMeHATh ypaBHEHHS M HEPABEHCTBA [l pEIIEHUS] MaTeMaTHUECKUX 3ajiad U
3ajlad U3 pa3IMuHbIX 00JacTel HAYKU U peabHOM KU3HU
MonenupoBaTh peaibHbIe CUTYallud Ha SI3bIKE alreOpbl, COCTABIISATH BBIPAKECHHUS,
25 YpaBHEHMs1, HEPABEHCTBA [0 YCIIOBUIO 33/1a4H, UCCIIEA0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM alnapaTa ainreopsl
3 OyHKIMH U TpaPUKu
OmnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3aJaHus (DYHKIUH, O0OJIACTh
3.1 OTIpeNieNIeHUs] ¥ MHOKECTBO 3HAueHWH (yHKIuH, rpaduk (yHKIHUH, B3aHMHO
oOpartHbIe GYHKIUU
32 OnepupoBaTh MOHATUSAMH: YETHOCTb M HEYETHOCTh (PYHKIIUH, HYIH (DYHKIIHH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonb3oBate rpadhuku GyHKIHHA 47151 pelIeHus ypaBHEHUN
34 Crpouth M yMTaTh rpadUKu JUHEHHOW (QYHKUUM, KBaJpaTHUHOW (yHKLHUH,
CTETEeHHON (DYHKIIMU C LEJIBIM [TOKa3aTeIeM
Hcnonb3oBate  rpaduku  GyHKUMHA  JUIsI  UCCIENIOBaHMS  IPOLIECCOB U
35 3aBHCUMOCTEH MpH PELIeHNH 3a/1a4 U3 IPYTUX Y4eOHBIX IMPEIMETOB U peabHOM
KU3HH, BEIPAXXaTh POPMYJIaMU 3aBUCIMOCTH MEX/Ty BETHIHHAMH
4 Hayvana MaTemaTH4ecKoro ananusa
4.1 OnepupoBaTh MOHATHSMH: IOCIEAOBATEIBHOCTh, apupMeTHUECKas U
TeOMETPHYECKas IIPOTPECCHH
OnepupoBaTb  MOHATUSAMH:  OECKOHEYHO  YyObIBaroIlas  IeoMeTpuyecKas
42 nporpeccusi, cyMMa 6€CKOHEUHO yObIBaroIel reOMeTpUYeCcKOi mporpeccuu
43 3aaBath 1OCIEA0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMU
44 Hcnonbe3oBare CBOICTBA MIOCJIEIOBATEILHOCTEN U Iporpeccuit
JUISL PEeLIeHUs peabHbIX 3314 MPUKIAJHOTO XapaKkTepa
5 MHoecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHSATHSIMH: MHOXKECTBO, ONIEPAIIIH HaJl MHOKECTBAMH
Hcmonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN amiapar Uil ONHCAHHS pPealbHBIX
52 MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1ad M3 IPYTUX YICOHBIX MTPEIMETOB
53 OnepupoBaTh NOHATHAMU: ONpE/ieNIeHHEe, TEOPEMA, CIIECTBHUE, 10Ka3aTeNbCTBO
6 Teopust BeposITHOCTEHN 1 CTaTUCTHKA
6.1 YuTaTh U CTPOUTH TAOIUIIBI U AUATPAMMBI
OnepupoBaTh MOHATUSAMH: CpelHee apuMeTHdyecKkoe, MeauaHa, Hauboubliee,
6.2 HalMEHbIIIee 3HAaUeHUE, pa3Max MacCUBa YUCIIOBBIX JIAHHBIX
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6.3

OnepupoBaTh TOHATHIMH: CIYYalHBIA OSKCIEPUMEHT (OIBIT) U CIIy4aifHOE
COOBITHE, PTIEMEHTAPHOE COOBITHE (IIEMEHTAPHBIN UCXO1) CIYYalHOTO OIIbITA;
HAaXOJUThb BEPOSITHOCTM B ONBITAX C  PAaBHOBO3MOXHBIMH  CIy4YallHBIMU
COOBITHUSIMH, HaxOJUTh U CPAaBHUBATH BEPOSTHOCTH COOBITUM B HM3yYEHHBIX
CIIy4alHBIX DKCIIEPUMEHTAX

6.4

Haxomuts u dhopMmynupoBaTth COOBITHS: MEpeceueHrue U OObEIUHEHHE JTaHHBIX
COOBITHI, COOBITHE, MPOTHBOIOJIOKHOE JTaHHOMY COOBITHIO; TOJIB30BAThHCS
quarpammamu Diinepa 1 GopMysioi clokeHus BEpOsSTHOCTE! MPH pelIeHNH 3a1a4

6.5

OnepupoBaTh TOHITHSIMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHMBIC COOBITHS;
HaxXOJIUTh BEPOSITHOCTU C MOMOIIBIO MPABUJIA YMHOXKEHHUSI, C TIOMOIIBIO JepeBa
CJIy4aiiHOTO ONbITa

6.6

[TpuMeHsTh KOMOMHATOPHOE MPaBWJIO YMHOXKEHHUS MpPU PEHICHUU 3a]a4

6.7

OnepupoBaTb MNOHATHSMM: HCIBITAHWE, HE3aBUCUMbBIC MWCIIBITAHUS, CEPUs
UCMBITAHUH, yclleX M HeyAada, HaXxOJIUTh BEPOSTHOCTH COOBITMH B cepuu
HE3aBUCHMBIX HCIIBITAHUH J0 EPBOro ycrexa, HaX0IUTh BEPOATHOCTH COOBITHIH B
cepuu ucnblTanni bepHymm

6.8

OnepupoBatb MOHATUAMMU: CllydaiiHass ~ BEIMYMHA,  PacIpelesIcHue
BEPOATHOCTEH, AUArpaMmMa pacpeeiIeHus

I'eomerpus

7.1

OHepI/IpOBaTb HOHATHUAMM: TOYKA, IIPsAMasd, IMJIOCKOCTb

7.2

HpI/IMeHSITL AKCHOMBI CTCPpECOMETPHUN M CICACTBHUA M3 HHX IIpU PCIICHUH
TCOMCTPHUICCKUX 3aaayd

7.3

OHGpHpOBaTB IIOHATUSAMU . HapaJ'IJ'ICJ'II)HOCTB Hu HepHCHJII/IKy.]'ISIpHOCTB HpSIMBIX "
IJIOCKOCTEN

74

KnaccugunupoBars B3auMHOE pacroioKeHue MPsIMbIX U MJI0CKOCTEN B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSIMM: JABYTPAHHBIN yroJ, TpaHU JBYTPAaHHOIO Yria, pedpo
JIBYTPAHHOI'O yrja, JWUHEWHBIM yroa JABYIPAHHOTO YIUIa, TpajaycHas Mepa
JIBYTPaHHOIO yrjia

7.6

OHGpHpOBaTB MOHATHUAMU: MHOT'OI'PAHHUK, BLIHYKHBIﬁ n HGBBIHYKHBIﬁ
MHOTI'OI'paHHUK, 3JIEMCHTBI MHOTI'OI'DAHHUKA, HpaBHJIBHBIﬁ MHOT'OI'PAHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BUIbl MHOTOI'PAaHHHUKOB (TUPaMUAa, MPU3Ma,
OPSAMOYTOJIbHBIN Mapasiesnenunen, Kyo)

7.8

KnaccudumupoBarh MHOTOTpaHHHUKH, BBIOMpAsi OCHOBAHUS JJIsI KiacCHUpUKAITIN
(BBIMMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHHWKH, TPABWIbHBIE MHOTOTPAHHUKH,
MPSIMBbIE ¥ HAKJIOHHBIE TIPU3MBI, TTAPAJIIEIICTIUIIC B )

7.9

OnepupoBaTh MTOHATHUSMMU: CeKyIas IJIOCKOCTB, CCUCHHE
MHOT'OTPaHHUKOB

7.10

OOBACHATD IMPUHIHAIIBI TOCTPOCHUSA CeUeCHUH MHOT'OTPaHHUKOB,
HCIIOJIB3YA MCTO/ CJIICA0B

7.11

Ctpouth cedeHHs] MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIMOJIHATH (BBIHOCHBIE)
IUIOCKHUE YEePTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y
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7.12

Pemarn 3aladi Ha HaxXO0XACHHUC TCOMCTPUUYCCKUX BCIUYHH I1O 06pa3uaM
HJIK aJIrOpuTMaM, NpUMCHAS U3BCCTHLIC AaHAJIMTHYCCKUC MCTOJbI TIPpU  PCIICHHUU
CTaHAApPTHBIX MATCMATHUYCCKUX 3aJla4d Ha BBIYHUCJICHUC paCCTOSIHI/Iﬁ MCKOY
AByMsA TOYKaMH, OT TOYKHU O HpSIMOfI, OT TOYKH OO0 IUIOCKOCTHU, MCKIY
CKpPCIIUBAOIHUMUCA ITPAMBIMHA

7.13

Pemate 3agaum Ha HAaxOXAEHUE TIEOMETPUYECKMX BEIMYMH IO 0Opa3nam
WJIM aJITOPUTMaM, IIPUMEHA U3BECTHBIC AHAIIMTUYECKUE METOAbl TIPH  PELICHUU
CTaHJAPTHBIX MaTEeMaTUYECKUX 3a7a4 HAa BBIYKMCIICHHE YIJIOB MEXKIY
CKPELIUBAIOIIMMUCSA IPSAMBIMH, MEXAY IMpsSIMOM M INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

7.14

Bbruucnate 00beMBbl M IUIOIIAAM MOBEPXHOCTEH MHOIOIPaHHUKOB (IIpU3MA,
nupamMpia) ¢ [OpUMEHEHHEM (QOpPMYJ, BBIYHUCIATH COOTHOIICHHUS MEXIY
IUIOLIA/IIMU [TOBEPXHOCTEN, 00beMaMu M0I00HBIX MHOTOTPaHHUKOB

7.15

OHGpI/IpOBaTI) MOHATUAMU:. CUMMCTPHA B IPOCTPAHCTBEC, HCHTP, OCh U IJIOCKOCTH
CUMMCTPHU, LHCHTP, OCb U IIJIOCKOCTb CUMMCTPUU (bHrprI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHGOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
pHUCYHKax

7.17

[TpumensTp reoMeTpudeckne (HakThl ISl PEIICHUS CTEPEOMETPHUECKUX 3ajad,
NPENONIarafoIuX HECKOJIbKO INAroB pEIIeHUs, €CIU YCIOBHS IPUMEHEHUS
3aJaHbl B SIBHOU (opme

7.18

HpI/IMeHHTB HpOCTGﬁI.HPIG IpOoTrpaMMHBIC cpeacrBa n QJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

7.19

HpI/IBO,Z[I/ITB MMPpUMEPbI MATEMATUUICCKUX 3aKOHOMepHOCTeﬁ B IIPUPOAC U )KU3HHU,
pacro3HaBaThb MPOABJIICHUEC 3dKOHOB IT'COMETPUHN B UCKYCCTBC

7.20

HpI/IMerlTB IMMOJTYYCHHBIC 3HAHHWA Ha IMPAKTHKC. aHAJIU3UPOBATH PCAJTbHBIC
CUTyallul W HNPHUMCHATbL H3YUCHHBIC IIOHATHA B IMPOLCCCEC IIOMCKa PCHICHHA
MAaTEMAaTHYCCKHU C(I)OpMYHHpOBaHHOﬁ HpO6J’I€MBI, MOZACIINPOBATE PCAJIbHBIC
CUTyalluld Ha A3bIKEC TCOMCTpHUU, HCCICAOBATL IIOCTPOCHHLIC MOACIU C
HCIIOJIb30OBAHUEM T'COMCTPHUYCCKUX MOHATUU U TCOpEM, alIapara anre6pLI,
peliaTh MPAKTUYCCKUEC 3aldayM, CBA3AHHBIC C HAXOXKIACHUCM T'COMCTPUUCCKUX
BCIIMYMH

IIpoBepsiemble 3J1eMEHTHI COAEPKAHUSA

Kon

IIpoBepsieMblii 3J1IEMEHT COACPKAHUSA

Yucaa 1 BEIYUCIICHUS

1.1

PanumoHanbHBIC YMCIA. OOBIKHOBEHHBIEC U JACCATHYHBIC I[pO6I/I, IMPONLCHTHI, OCCKOHCYHBIE
NEpUOANYICCKUC IIpO6I/I. ApI/I(bMeTI/I‘-ICCKI/IC onepanu € paluoOHaJIbHBIMHU YUCJIaMU,

peoOpa3oBaHus YHMCIOBBIX BbIpakeHUH. [IpumeHenne apobeld M MPOLEHTOB JUId

penieHusl NPUKIaJAHBIX 3a7ad U3 pa3IMYHbIX OTpAciiell 3HAHUHU U peaJIbHOMN )KU3HU
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JlelicTBUTENbHBIC Yncia. PaloHanbHble U UppalMOHATbHBIE Yyucia. ApupmMeTuyecKue

1.2 ONEpaluu C JEHCTBUTENBbHBIMH YHCIaMH. [IpuOIMKeHHbIE BBIYMCICHUS, NpaBUIIA
OKpYIJIEHUS, IPUKUJIKA U OLIEHKA PEe3yJIbTaTa BHIYUCICHUN
Crenenb ¢ nensiM nokaszareneM. CrangapTHas ¢popma 3armucH AeHCTBUTEIBHOTO YUCIA.
1.3 Hcnonws3oBanne moaxonsimeid GopMbl 3alUCH ACHCTBUTEIBHBIX YHUCENT IS pEUICHUs
IIPAKTUYECKUX  3a7a4 U IPEJCTABJICHUS JaHHbBIX
1.4 Apudmerndeckuii KOpeHb HaTypainbHOU crenieHn. [leiictBus ¢ apudMeTHdecKUMHU
KOPHSIMH HaTypajbHOW CTEIIEHU
1.5 CuHyC, KOCUHYC ¥ TAHT€HC YUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC, apKTAHT€HC
YHCJIOBOIO apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxnaecTBa 1 TOKIECTBEHHBIE IPEOOPA30BaHUS
22 [IpeoOpa3zoBanue TPUTOHOMETPUUECKUX BBIpaXKeHUH. OCHOBHBIE TPUTOHOMETPHYECKUE
bopmyIbl
23 YpaBHeHHE KOpeHb ypaBHeHHsA. HepaBeHCTBO, pemeHue  HepaBeHCTBA. Meton
UHTEPBAJIOB
24 Pemrenue nensix u 1poOHO-paiMOHAIBHBIX YPAaBHEHH 1 HEPABEHCTB
2.5 Pemenne uppanyoHanbHbIX YpaBHEHUN 1 HEPABEHCTB
2.6 Pemenue TpuroHOMeTpUYECKUX ypaBHEHU I
2.7 IIpumeHeHne ypaBHEHUN U HEPABEHCTB K PELLICHUIO MATEMATUYECKUX 3314 U 3324 U3
pa3nuyHbIX 001acTeil HAyKU U pealbHOM KU3HU
3 OyHKIUY U TpadhuKu
3.1 @ynkuus,  crmocoObl  3amanus  ¢yHkumu.  ['paduxk  Qynkmuu.  B3aumuHO
oOpaTHbIe PYHKIUU
32 Ob6nacth omnpeneneHuss 1 MHOXKecTBO 3HaueHuH pynkiuu. Hynmu ¢pynkuuu. [IpomexyTtku
3HAKOIOCTOSIHCTBA. YeTHbIE U HEeUeTHbIE (PYHKIIUH
33 CrenenHas pyHKLHUS C HATYpaJbHBIM U LIEIbIM NoKa3aTeneM. Ee cBoiicTBa u rpaduxk.
CaoiicTBa ¥ rpa@ UK KOpHS N-Oi CTENEHU
34 Tpuronomerpuyueckas OKPY’XHOCTb, ONpEIEICHUE TPUTOHOMETPUUYECKUX
(GyHKIMI YKCIOBOTO apryMeHTa
4 Havana maTemMaTH4eCKOro aHajan3a
4.1 IlocnenoBarenbHOCTH, CIIOCOOBI 3a7aHus MOCTIeI0BATEIBHOCTEM.
MOHOTOHHBIE MOCEI0BATEIbHOCTH
Apudmernueckass M TreoMmeTpuueckas mporpeccuu. beckoHeuHo — yObIBaromias
4.2 reomerpuueckas mnporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TIeOMEeTpUYEecKOi
nporpeccuu. Popmysa CI0XHBIX IPOLIEHTOB.
Hcnonb30BaHre nporpeccuu Ui pelieHus pealbHbIX 3a/1a4 MPUKIAJIHOTO XapaKkTepa
5 MHoecTBa U JTOruKa
MHoXkecTBO, onepanny HajJ MHOKecTBamu. Jluarpammel Disiepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOIO almapara JJis ONUCaHUs PEANIBHBIX MPOLIECCOB U SIBICHUH,
IIPU PEUICHNUH 33134 U3 IPYTUX YIeOHBIX MIPEAMETOB
52 Onpenenenue, Teopema, CIeICTBUE, TOKA3aTEIbCTBO
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Teopust BEpOSTHOCTEN U CTATUCTUKA

6.1

[IpeacrarneHne AaHHBIX C MOMOINBIO Tadywmil 1 auarpamm. CpegHee aprupMETHUYECKOE,
MeraHa, HauOoJIblllee ¥ HaMMEHbBIIee 3HAYCHHS, pa3Max, JUCHEPCHS W CTaHIApPTHOE
OTKJIOHCHHE YHCJIOBBIX HAOOPOB

6.2

CrnyyaitHble SKCIIEPUMEHTHI (OIBITHI) M ClIydallHble COOBITUS. DIeMEHTapHbIe COOBITUS
(ucxompl). BeposSTHOCTh CydaitHOTO COOBITHS. BIM30CTh YacTOTHI W BEPOSITHOCTH
coObrTuii. CrnydaifHble OIBITHI C PAaBHOBO3MOXKHBIMH 3JIEMCHTAPHBIMU COOBITHSIMH.
BeposiTHOCTH COOBITHI B OIBITaX C PABHOBO3MOXKHBIMHU JIEMEHTAPHBIMU COOBITUSIMU

6.3

Oneparyu Haj COOBITUSMHE: TIEpECEUCHHE, 00BETNHEHHE, TPOTHBOIOIOXKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyna ciaokeHus: BEpOSATHOCTEN

6.4

VYcioBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEH. JlepeBo ciiydyaidlHOro
skcniepuMmenTa. dopmysa nojHoi BeposiTHOCTU. HezaBucumebie cOOBITHS

6.5

KombunaTtopHoe npaBuio ymMHokeHus. [lepecranoBku u hakropuai. Yuciio coueTaHui.
Tpeyronbuuk [lackans. @opmyna 6bunoma HeroToHa

6.6

bunapHbIii cityyaiiHblil ONBIT (MCIIBITAHKE), YCIEX U Heynadya. He3aBucumble nCIbITaHUS.
Cepus He3aBHCHMBIX MCIBITaHUM A0 NepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITAHUI
beprymn

6.7

Cnyudaiinas BenuuuHa. PacmpeneneHue BeposTHOCTeH. Jluarpamma pacrpenesieHus.
[Ipumeps! pactipeiesieHnid, B TOM YHCIIE TEOMETPUUECKOEe U OMHOMHUAIBHOE

I'eomerpus

7.1

OCHOBHBIE TOHATHS CTCPCOMCTpPHUH. TO‘IKa, npsMasd, IJI0CKOCThb, IIPOCTPAHCTBO. Ilonstue
00 aKCOMAaTHYECKOM MMOCTPOCHUHN CTCPECOMCTPUN: AKCHUOMBI CTCPCOMETPUUN U CICACTBUA
U3 HUX

7.2

B3aumHOE pacnosioKeHHE NPAMBIX B MPOCTPAHCTBE: IMEPECEKAIOIIUECS, NaPAIUICIbHBIC
U CKpemuBaroniecs: npsMele. IlapamienbHOCTs NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE:
IapajuIeIbHbIE IPSMBIE B IPOCTPAHCTBE, NAPAIIEIBHOCTD TPEX MPSAMBIX, IAPAJIIEIIBHOCTD
MIPSIMOM M IIJIOCKOCTH. YTJIBI C COHAIIPABICHHBIMU CTOPOHAMH, YIOJ MEXIY IPSIMBIMY|
B npocTtpaHcTBe. [lapajienbHOCTh IIIOCKOCTEM: NapajllelbHbIe IUIOCKOCTH, CBOWCTBY
napajieNbHbIX TuiockocTei. [IpocTeiinme npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH:
TeTpa’ip, KyO, mapajienenurne], IoCTpOeHHe CeUeHUH

7.3

[lepneHUKYIAPHOCTE MNPAMOW M IUIOCKOCTH: IEPIECHIMKYISPHBIE TNPSIMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapaJlIeIbHbIE U IEPIEHIUKYISAPHBIE K IUIOCKOCTH, TPU3HAK
MEPIEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOPEMA O MNPSMOU IEPIEHINKYIIPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJI MEXAY NPSIMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YrOJ1, TMHENHBIN Yrojl IBYIPAHHOIO yria. [lepnenauKyisap 1 HaKJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHME OT MPSMOW 10 TIIOCKOCTH, MPOEKIHs (HUTYpbl Ha
IIJIOCKOCTh. [lepnenauKyIApHOCTh INIOCKOCTEH: IMPU3HAK IMEPIEHIUKYISPHOCTU JIBYX
mnockocteil. Teopema o Tpex neprneHuKyspax
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7.4

IloHATHE MHOTOrpaHHMKA, OCHOBHBIC JJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKIIbIE H
HEBBIIIYKJIBIE MHOTOIDAaHHMKHM, pa3BepTKa MHOrorpaHHuka. Ilpusma: n-yroibHas
IIpU3Ma, TPaHU U OCHOBAHUS MPU3MBI, NIpsIMasi U HAKJIOHHAsI IPU3Mbl, OOKOBasl U MOJIHAS
IIOBEPXHOCTh Ipu3Mbl. [lapamenenunen, npsAMOYroJIbHBIA Napajulelelunes; U €ro
coiicTBa. [lupamMuaa: n-yroipHas mupamusa, FpaHd U OCHOBAHUE MUPAMUIBI, OOKOBas U
II0JIHAs IOBEPXHOCTh MUPAMU/IbI, IPABHJIbHAS M YCEUEHHas NHpaMuAd. JJIEMEHTHI
Opu3Mbl W nUpaMuisl. lIpaBUibHBIE MHOTOTpaHHUKH: IIOHATHE IIPAaBHIIBHOIO
MHOT'OTPaHHHKA, IPaBUJIbHAS IPU3MA U IIPABUIIbHAS TUPAMU/a, IPaBUIIbHASL TPEYT OJIbHAS
nupamMyia M [paBWIbHBIA  TeTpasap, KyO. [lpencraBieHue o IpaBUIIBHBIX
MHOTOTpaHHHUKAX: OKTa’3ap, 10AeKa’ip U ukocad CeueHus Npru3Mbl U MUPaMHJIbI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKHU, IPSIMOM, IUIOCKOCTH.
DneMEeHTHI CHMMETPUH B IMpaMuax, NapajuleJenune1ax, IpaBUIbHbIX MHOTOTpaHHUKAX

7.6

Brruncnenue 371eMeHTOB MHOTOTPAHHHUKOB: pedpa, muaroHand, yribl. [Inomaas 60KoBoi
MOBEPXHOCTH U MOJHOW MTOBEPXHOCTH MPSIMOH MPHU3MBI, ILJIONIA[hb OCHOBAHUH, TEOpEMa O
OOKOBOW TMOBEPXHOCTH NpPSAMOM mpusMbl. Iliomans OOKOBOW TOBEPXHOCTH U
MOBEPXHOCTU TPABHIBHON NHPAMHJIBI, TEOPEMa O IUIOIMIAAN YCCUCHHON HPAMHUJIBI.
[Tonstre 06 o6beme. OOBEM MUPaMUIBI, TPU3MBI

1.7

[logobuple  Tema B MPOCTPAHCTBE. CooTHotieHus MEXKY ITUIOLIAISIMU
MMOBEPXHOCTEH, 00hEeMaMH IMOAO0HBIX TEJ

11 KJIACC

HpOBepﬂeMble Tpeﬁona}mﬂ K pe3yjbTaTaM OCBOCHUA OCHOBHOM 06pa30BaTeJ’le0]7] MporpaMmabl

Kon IIpoBepsiemble mpeAMEeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHOM NPOrPaMMBI CPeHero 001ero 0opa3oBaHus
pe3yJabTarTa
1 Yucna 1 BEIYUCIICHUS
OnepupoBaTh NOHATHSMH: HATYypaJIbHOE, LIEJIO€ YUCIIO; MCIIOIb30BaTh MPU3HAKU
1.1 JEIMMOCTH LEJIBIX YHUCEI, PA3JIOKEHUE YHCIa HA MPOCTbIE MHOXKHUTEIN UL
peleHus 3a1ad
1.2 OnepupoBaTh NOHATHEM: CTENIEHD C PALIMOHAIBHBIM [10Ka3aTeNEM
1.3 OnepupoBaTh MOHATUSAMU: JOrapudM UMCIA, JECATUYHBIE U HaTypalbHbIE
Jorapupmbl
2 VYpaBHEHMS U HEPaBEHCTBA
[TpuMeHATH CBOWCTBA CTENEHH AJIsi MpeoOpa3oBaHusl BBHIPAXKEHUH, ONEPUPOBATh
2.1 MOHSTHUSMM: TIOKA3aTEJIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI
MOKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB
BemonHsaTe  mpeoOpa3oBaHusS — BBIpaKEHUH,  COJEp)KallMX  Jorapumel;
22 OIepupoBaThH MOHSTHSIMHU: Jorapumuueckoe yYpaBHEHHE U
HEPAaBEHCTBO; pElIaTh OCHOBHBIE THUIIBI JIOTapU(PMHUUECKUX YypaBHEHUH W
HEPABCHCTB
23 HaxoauTs pemenus npocTefmnx TPUroHOMETPUUECKUX HEPABEHCTB
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OnepupoBaTh MOHATHSAMM: CHCTEMAa JIMHEHHBIX YpPaBHEHHM M €€ pELICHHUE;

24 HCII0JIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUM JIJIsl pELIEHUS PAKTUYECKUX 3a/1a4
2.5 Haxonutb penieHus MPOCTEUIIINX CUCTEM U COBOKYIHOCTEH
paluMOHAIbHBIX YPABHEHUI U HEPABEHCTB
MonenupoBaTh peajgbHble CUTYallUU Ha S3bIKE aJIreOphl, COCTABISATH BHIPAKEHUS,
2.6 YpaBHEHUsI, HEPABEHCTBA W CHUCTEMBbl IO YCIOBHIO 3a/ayd, MCCIEI0BATh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIBF30BAaHUEM arIapara aareopsl
3 OyHKIMYN U Tpadukn
OnepupoBaTb  MOHATUSAMH:  Nepuoandeckas  (QYHKIHS,  IPOMEKYTKU
3.1 MOHOTOHHOCTH (DYHKIMH, TOUYKH OHKCTpemMyMmMa (yHKUMU, HauOoIblIee U
HauMeEHbIllee 3HaueHUs (QYHKIUU Ha TMPOMEXKYTKE; HCIONb30BaTh HX s
uccienoBanus PyHKINUU, 3aJaHHOU TrpaduKoM
OnepupoBaTh MOHATHSAMH: TpaQUKd TOKa3aTeNbHOM, Jorapugmuueckod u
32 TPUTOHOMETPHUYECKUX (PYHKINH; N300pakaTh UX HA KOOPJUHATHOW TUIOCKOCTH U
MCIIOJIb30BAaTh JJIsl PELLIEHUS] YPABHEHUM U HEPABEHCTB
N3o6pakaTh Ha KOOPAMHATHOW IJIOCKOCTU TpadUKH JIMHEWHBIX YpaBHEHUH U
33 MCIIOJIb30BATh UX JJIS PEIICHUS] CUCTEMBI IMHEWHBIX YpaBHEHUI
34 Hcnons3oBath rpadukud (QYHKIHMH Ui UCCIEIOBAHUS MPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUILUINH
4 Hauana maremarnueckoro anajimsa
OnepupoBaTh MOHATHSAMH: HENpEpbIBHAS (QYHKIHS, MPOU3BOAHAS (PYHKIIUHU;
4.1 UCIIOJIb30BaTh T€OMETPUUECKUI M (PU3UUECKUI CMBICII TPOU3BOHOM IS peLIeHUs
3a1a4y
4.2 Haxonnute IIPOM3BOIHBIE AJIEMEHTAPHBIX byHKIUH, BBIUUCTISTh
IPOM3BOJIHBIE CYMMBI, IPOU3BECHHSI, YACTHOTO (PYHKIIUH
Hcnonp3oBarh IIPOU3BOJHYIO JUISL UCCIIEJOBAHMS byHKIIMM  Ha
4.3 MOHOTOHHOCTb M OKCTPEMYMBI, IPHUMEHATH PE3YJIbTaThl HCCIEIOBAHMUS K
MOCTPOEHUIO TpauKOB
44 Hcnonb30BaTh NpoU3BOAHYIO JJI1 HAXOKICHHS HAMTYUYIIETro PEIeHUs B
MPUKIIAIHBIX, B TOM YHCJIE COL[UAIbHO-DKOHOMUYECKHX, 3a7auax
4.5 OnepupoBaTh MOHATHAMH: NEPBOOOpa3Hasi U MHTErpall; MOHUMATh
TEOMETPUUYECKHUIN M (PU3MUECKHI CMBICT HHTETpaja
4.6 Haxomute  mepBooOpasHbie AJIEMEHTAPHBIX GyHKIMA,  BBIYUCIATH
uHTerpai no gpopmyne Hetotona — Jleitbuuna
Pemarp mpukianHele 3amadd, B TOM YHCJE COLMAIbHO- AKOHOMUYECKOTO U
4.7 bu3nyecKoro xapakTepa, CpecTBaMi MaTEMaTHYECKOTO aHaIN3a
5 Teopus BEpOSITHOCTEN U CTaTUCTUKA
5.1 CpaBHuBaTh BEPOSATHOCTH 3HAYEHUH CIlydaiHOU BEIMYMHBI
10 PacHpeesICHUIO UM ¢ TOMOUIBIO AMArpaMM
OnepupoBaTh MOHATUEM MAaTEMATHUUYECKOTO OKUIAHMS, NPUBOAUTH IMPUMEPHI
5.2 TOT0, KaK MPUMEHSETCd MAaTEeMAaTUYECKOE OKMIAHUE CIy4alHOHW  BEJIMYUHBL,
HaXOJUTh MAaTEMAaTUYECKOE OKHUJAHHE 110 TaHHOMY pacIpeieIeHUI0
53 HMeThb mipeicTaBIeHUE O 3aKOHE OOJIBIIINX YHCEIT
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54

HNmeTts MNpeaACTaBJICHHUEC O HOPpMAJIbHOM PaCpCaACIICHUN

6 I'eomeTpus
OnepupoBaTh MOHATHAMHU: LWIMHAPUYECKas TOBEPXHOCTb, 0Opa3yrolue
6.1 IWIMHAPUYECKOW  MOBEPXHOCTH, LWJIMHApP, KOHWYECKas  IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (HUIMHIP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYCHUS TEJI BPAILICHUS
6.4 KnaccugunupoBars B3auMHOE pacioiokeHne chepsl U MI0CKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
6.5 CerMEHTa, IIapOBOM CJIOH, OCHOBAHUE IIAPOBOTO CIJIOS, BHICOTA LIAPOBOTO CIIOA,
1IapOBOM CEKTOP
6.6 Beruncnste  00beMBbl M IUIOIIAAU HIOBEPXHOCTEH TEJI BpAallEHUs,
reOMETPUYECKUX TeJl C MPUMEHEHUEM (hopMyI
OnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIM B C(epy U ONMCAHHBIA
6.7 okoJ10 cepsl, chepa, BMcaHHasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS
6.8 Beruncnsars COOTHOUIEHUS MEX1y  IUIOLIAIAMU HIOBEPXHOCTEH U
o0BeMaMU ITOTOOHBIX TEN
6.9 N300paxkaTs n3ydaemplie (GUTYPHI OT PYKH U C TPIMEHEHHEM IPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB
BbIMonHATE (BBIHOCHBIE) IIOCKHE YEPTEXKU W3 PUCYHKOB HPOCTHIX OOBEMHBIX
6.10 buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUEHMSI TEJI BPALICHUS
W3BnekaTb, WHTEpOpPETHUpOBaTb U  HpeoOpa3oBbIBaTh HHGOpPMAIMIO O
6.11 IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEACTAaBICHHYIO Ha YepTexax U
pHUCYHKaX
[TpumensTh TeoMeTpudeckne (HakThl JUIsl PEIICHUS CTEPEOMETPHYECKUX 3alad,
6.12 [PEJIoJIaraolliuX HECKOJIbKO IIAroB pEUICHHs, €CIU YCIOBUS TNPUMEHEHUS
3aJaHbl B IBHOM (opme
6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
BBIMONHATE TEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB M YMHOXKEHUS
6.14 BEKTOpa Ha YUCJI0, 00BSICHAThH, KAKUMU CBOMCTBAMHU OHH 00JIaat0T
6.15 [TpuMeHSTH PaBUIIO MTApAJUISIICTUIIE A TPU CIIOKEHHH BEKTOPOB
OnepupoBaTh MOHATUAMHU: JEKApTOBBI KOOPJIMHATHI B NPOCTPAHCTBE, BEKTOD,
6.16 MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH,  CKaSIpHOE  TPOM3BEACHHWE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMILTAaHAPHBIE BEKTOPHI
Haxoaute cyMMy BEKTOpOB M MPOM3BEIECHUE BEKTOpa Ha YHCIO, YOl MEXIY
6.17 BEKTOpaMH, CKaJIIpHOE TNPOM3BEIECHUE, pACKIaAbIBaThb BEKTOp IO JABYM
HEKOJUIMHEapHBIM BEKTOpam
6.18 3aiaBaTh INIOCKOCTh YPABHEHHUEM B J€KapTOBOM CHCTEME KOOPINHAT
6.19 Pemate  mpocreiimue reOMEeTpUYECcKHUe 3aja4yd  Ha  I[PUMEHEHUE

BCKTOPHO-KOOPAUHATHOI'O METOda
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6.20

Pemarn 3aJa4uun Ha J0Ka3aTrCiIbCTBO MaTEMATHYCCKHUX OTHOIICHUH |
HaXO0XKXIACHUC TCOMECTPHUICCKUX BCIIMYUH 10 06pa3uaM HJIK aJIrOpUTMaM, IPUMCHAA
HU3BCCTHBIC MCTOBI TPHU PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKHX 3aJiayq

6.21

[IpumensTh  mpocTeiiliue  MpPOrpaMMHBIE  CPEICTBA U 3JEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHIX 3a/1a4

6.22

HpI/IBO,Z[I/ITB IIPUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTefI B IIpHUPOAC U KU3HU,
paciio3HaBaTh MIPOABIICHHUE 3aKOHOB I'COMETPUHN B UCKYCCTBE

6.23

[IpumeHATh TONYYEHHBIE 3HAHUS HAa MPAKTUKE: AHAJIU3HPOBATh pPEaAbHbIE
CUTyallUM M NPUMEHSTh H3YYCHHBIE MOHATHUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKd CHOpPMYIHPOBAHHOW TMPOOIEMBI, MOACIUPOBATH pPEATbHBIE
CUTyallUM Ha s3bIKE T'E€OMETPUH, HCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHATUH W TeopeM, armapara anreopsl,
pelmarh IMPAaKTUYECKUE 3aayd, CBSI3aHHBIE C HAXO0XIECHUEM TIE€OMETPUYECKUX

BCIIMYHNH

HpOBepﬂeMble 3JIEMEHTHBI COACPKAaHUA

Kon IIpoBepsieMblii 3J1eMEHT COIeP:KAHUSA
1 Uucna u BEIUMCIEHUS
1.1 Harypanbnble u nensie uncina. [IpuzHaku 1eIMMOCTH LEbIX YNCEN
1.2 CreneHb ¢ paluoHaIbHBIM NOKa3aTesieM. CBOMCTBa CTENIEH!
1.3 Jlorapudm uncna. JlecaTuuHble U HaTypaJIbHbIE JOTapUPMbI
2 VYpaBHEHMSI 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpa>keHHH, coieprKaIuX Jorapupmbl
22 [IpeoOpa3zoBanue BBIpaXEHUMN, COJEPXKAIIUX CTENEHU C PalMOHAIBHBIM MTOKa3aTeIeM
23 IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 IlokazarenapHble YpaBHEHHS U HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHHS 1 HEPABEHCTBA
2.6 CucreMbl TMHEWHBIX YpaBHEHUH. Pelienne npukiIagHbIX 3a1a4 ¢ TOMOIIBI0 CUCTEMBI
JIMHEWHBIX YPABHEHUN
2.7 CucreMbl M COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN 1 HEPABEHCTB
[IpumeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1ad U
2.8 3aJa4u U3 pa3IMyHbIX 00JIacTel HAyKU U pealbHOU KU3HU
3 OyHKIMH U TpaPuKu
Oynkius.  [lepuonnyeckue ¢yHkuumu. IIpoMexXyTKM MOHOTOHHOCTH — (DYHKIHUH.
3.1 MakcumymMbl W MHHUMYMbl  (QyHKumu. Haumbousbliee M HauMMeHblee 3HAUYEHUE
(GYHKINN Ha TPOMEXKYTKE
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32 Tpuronomerpuueckue GpyHKIMH, HX CBOMCTBA U TpaduKu
33 [Toka3zarenbHast ¥ Jorapudmuueckas QyHKIIH, X CBOCTBA U Tpaduku
34 Hcnonp3oBanue rpadukoB GyHKIUH IS pellieHUs YPaBHEHUIA U TIMHEWHBIX CUCTEM
Hcnonb3oBanne  rpadukoB  GYHKUMHA  JUIi  HMCCIEJOBAHUS  IPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT ITPH PELLIEHUH 33]1a4 U3 JPYTUX YU€OHBIX IIPEAMETOB
U PEAIIbHOU KU3HU
4 Hauana maTematnueckoro anaimsa
4.1 HenpepsiBHbIe QyHKIIMA. METOT MHTEPBAIOB JIJIS PEIICHUS HEPABCHCTB
4.2 [IpousBoHas byHKIHU. ['eomerpuueckuit u  PuU3NIeCKuit CMBICTT
MPOU3BOJHOMN
43 [IpouzBosHbIE 3JIEMEHTAPHBIX GbyHKIUH. DopmyIbl HaXO0XKJICHUS
MIPOU3BOIHOM CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIUHA
[IpumeHenne mPOM3BOAHOW K HCCICNOBaHMIO (YHKIMA Ha MOHOTOHHOCTH H
44 sKcTpeMyMbl. HaxoxkIeHue HamOONbIIEro M HAaUMEHbLIEro 3HayeHWs (QyHKIUM Ha
OTpE3Ke
IIpumeneHre TPOU3BOAHON Il HAXOXKACHMS HAWIYyYIIErO PpELICHMs B IPUKIIAJHBIX
4.5 3ajjauax, JAJIs OIpeesieHusl CKOPOCTH Ipoliecca, 3alaHHOro (GopMynoi uiu rpadgukom
4.6 [TepBooOpaznas. Tabnuiia nepBooOpa3HbIX
4.7 HaTerpan,  ero reoMerpuyuecKuit u  pu3nIecKuit CMbICI.  Brruncienue
uHTerpana no gopmysne Hototona — Jleitbuuia
5 Teopus BEpOSITHOCTEN U CTaTHCTUKA
UucnoBele XapaKTEpPUCTUKU CIy4YallHBIX BEJIMYMH: MAaTEMaTH4YECKOE O0XHJaHUE,
IUCTIepCUsl U CTaHJApTHOE OTKJIOHEHWE. [Ipumepbl NpUMEHEHHs MaTeMaTU4eCKOro
OKUJaHMs, B TOM YHCJIIE B 33/1a4aX U3 NOBCEIHEBHOM KU3HU. MaTeMaTUUECKOE 0KUJaHUE
5.1 OuHapHOW ciy4yailHONH BelMMUYMHBL. MaTeMaTH4ecKoe OXXKHUIaHWE CYMMBI CIIydaiHBIX
BEIMYMH. MaTemaTuyeckoe 0KH1aHue U JUCTIEPCUsi TEOMETPUYECKOI0 1 OMHOMHAIIBHOTO
pacrpeneneHuit
52 3akoH OOJBIIMX YHUCEN M €ro poJib B HayKe, MPUPOJE U OOIIECTBE.
Br16opouHbIii METO icCIIeOBaHUM
[Ipumepsl HENMPEPBIBHBIX CIy4alHBIX BEJIWUYUH. [IoHATHE O MIIOTHOCTH pacnpeleIeHHUs.
53 3azauy, OpHUBOJALIME K HOPMalbHOMY pacnpezneneHuto. IloHaTtne o HoOpMalbHOM
pacnpesesneHnn
6 I'eomerpus
[unuuapudeckass MOBEPXHOCTh, OOpa3yloIIMe LMIMHIPUYECKONH ITOBEPXHOCTH, OCh
6.1 HWINHAPUYECKOM mnoBepxHOcTU. LmiamHap: ocHoBaHus U OOKOBas IMOBEPXHOCTb,
o0pasyroias u oCh, M0 OOKOBOM M MOJHON MOBEPXHOCTH
Konnyeckass moBepXxHOCTh, 0Opa3yrolue KOHHYECKONH MOBEPXHOCTH, OCh W BEpILIMHA
6.2 KOHUYecKoi moBepxHocTu. KoHyC: ocHOBaHMe U BepIlIMHA, 00pa3yromias U 0Ch, IJIOMIAIb

OOKOBOW M TIOJTHOM TTOBEPXHOCTH. Y CEUCHHBIN KOHYC: 00pa3yoIIre U BHICOTA, OCHOBAHUSI
1 OOKOBAasi MOBEPXHOCTh
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Cdepa m map: ueHTp, paaumyc, Iuamerp, IUIOMAAb MOBEpXHOCTU chepsl. B3ammuoe
6.3 pacrionioskeHue chepsl U MIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe, IIomaab chepsl

6.4 N306paxkenue Ten BpalleHus Ha INIOCKOCTH. Pa3BepTka IInHIpa 1 KOHyca

KomOuHammu Ten BpaiieHHs: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIA OKOJIO
6.5 cdepsl, chepa, BIMCaHHAS] B MHOTOTPAHHUK, HJIA TEJIO BPAIICHHS

[Tonsitne 00 oObeme. OCHOBHBIE CBOHCTBA 00beMOB Tel. Teopema 00 oObeme
6.6 MPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactsus u3 Hee. OObeM IWIMHJIpA, KOHYCA.
O6mwem mapa u wiomazab chepsl

6.7 [logobuble  Tema B MPOCTPAHCTBE. CootHomieHus MEXy TUIOLIAIIMU
MMOBEPXHOCTEH, 00hEeMaMH MOAO0HBIX TET

Ceuenus umnuHApa (MapajuieibHO W MEPHEHIUKYISIPHO OCH), CEUYEHHUs KOHyca
6.8 (mapasnienbHOe OCHOBAHUIO U MIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHUS I1apa

BexTop Ha i1ockocTH U B npocTpancTBe. CII0)KEHUE U BHIMUTAHUE BEKTOPOB. Y MHOKEHUE
6.9 BEKTOpa Ha 4uci0. Pa3jioxkenue BEKTopa 110 TpEM HEKOMILIaHapHbIM BeKTopaMm. IIpaBuio
napajuienenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM IIpaBWI JEHCTBUN C
BEKTOPaMH

[IpsamoyronbHasg cucremMa KOOpJAMHAT B mpocTpaHcTBe. KoopauHartel BeKTOpA.
[Ipocreitimue 3amaun B KOOpAMHATAX. YToa MeEXAy BekTopamu. CkalspHOe
6.10 MIPOU3BE/ICHUE BEKTOPOB. BbIUMCIIEHHE YIJIOB MEXIAYy NPSIMBIMH U IJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIIEHUH FEOMETPUUYECKHX 3a/1a4

NEPEYEHH (KOJJUP®UKATOP) IPOBEPAEMbBIX TPEFOBAHUI

K PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM NPOI'PAMMBI
CPEJHEI'O OBIIEI'O OBPA3OBAHUA U 3JIEMEHTOB COAEPKAHUA 11O
MATEMATHKE

Jlis mpoBeleHUsl €AMHOrO TroCyNapCTBEHHOIO JK3aMeHa 1o MaTtemartuke (namee — EI'D mo
MaTeMaTHKe) HCHOJb3YyeTCsl IMepeueHb (Koau(puKaTop) MpoBEpseMbIX TpeOOBaHMM K pe3yiabTaTam
OCBOCHHS OCHOBHOH 00pa30BaTEJIbHOM IPOTrpaMMBbl CPEJHEr0 OOIIero oOpa3oBaHUS M DJIEMEHTOB
conepxkanus. [Ipu nmposenenun EI'D mo maremaTnke 6a30BOro ypoBHS U3 nepedHs (KoauduxaTopa)
BBIOMPAIOTCS TO3UIMK, COOTBETCTBYIOIIUE (eaepaabHO palboueil mporpaMMe Mo MaTeMaTHKe
(6a30BBIi YPOBEHB)

IIposepsiembie Ha EI'D no MaTemaTuke TpeGOBaHUS K pe3yJbTaTaM 0CBOCHHUSI OCHOBHOI
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

Kon IIpoBepsiemble TPeOOBaHUS K NPEIMETHBIM Pe3y1bTaTaM OCBOCHHSI OCHOBHOM
NpoBepPsieMOro o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero o0pa3oBaHus
TpeOOBaAHHUA
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1 Brnanenne meromamu J10Ka3aTelbCTB, AITOPHUTMAMU PEIICHHS 3ajad; yMEHHE
(GOopMyIHpOBaTh U ONEPUPOBATH MOHATUSIMHU: ONpPEICIICHHE, aKCHOMa, TeopeMa,
CIIE/ICTBHE, CBOICTBO, IIPU3HAK, JJOKa3aTeIbLCTBO, PABHOCHIIbHBIE (DOPMYITHPOBKHY;
OPUMEHATh UX; YMEHHE (OPMYIHPOBATH OOpaTHOE U TMPOTHUBOIOJIOKHOE
yTBEPXKJICHHE, MPUBOIUTH MPHUMEPbl M KOHTPIPUMEPHI, HCIIOJIB30BATh METOJ
MaTeMaTHYECKOW WHIYKIIUW; TPOBOIUTH JIOKA3aTeIbHBIE PACCYXICHUS TpU
pELICHUH 3a/1a4, OICHUBAThH JIOTHYECKYIO TPAaBUIBHOCTh PACCYKIICHHUI, yMEHHE
ONEPHPOBATh  TOHATHSIMHU: MHOXKECTBO, TIOJAMHOXKECTBO, OMNEpPAlMK  HaJ
MHOXXECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBIH armapart Jiist
OIMCAHUS PEATbHBIX TIPOLIECCOB U SBJICHUI U TIPH PEIICHUHU 3214, B TOM YUCIIE U3
JPYrUX Y4eOHBIX MPEIMETOB; YMEHHUE ONICPHUPOBATh MOHATHIMU: rpad, CBA3HBIN
rpad, mepeBo, UK, Tpad Ha TUIOCKOCTH;, YMEHHE 3a]]aBaTh U OMUCHIBATH Ipadbl
Pa3IM4YHBIMU CIIOCOOAMU; KCIIOIB30BaTh Ipadbl MPH PELICHUH 33134

2 YMeHue onepupoBarh MOHATUAMU: HATYpaJIbHOE YHCIIO, LIEJI0€ YNCIIO, CTENEHb C
LIeJIBIM IOKAa3aTelleM, KOPEHb HaTYpaJbHOM CTENEHHU, CTENEHb C PALlMOHAIBHBIM
HoKaszareseM, CTEleHb ¢ ACHCTBUTENbHBIM IOKa3aTesieM, JIorapugm  4ucia,
CUHYC, KOCHHYC W  TaHI€HC IIPOMU3BOJILHOI'O YMCIIA, OCTATOK IO MOAYIIO,
PalMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYPAJIbHBIX, LIEJIbIX,
panuoOHaJIbHBIX, HGﬁCTBHTGHLHLIX YuCCil; YMCHHUC HCIIOJB30BaTh IIPU3HAKU
JEIMMOCTH, HAaUMEHbIIUN OOIIMK JeNuTeNb M HauMeHbllee oOllee KpaTHoE,
AJIrOpUTM EBKJH/II[a nopu pelIeHUM 3aaa4, 3HAKOMCTBO C Pa3JIMYHbBIMU
MO3ULMOHHBIMM CHCTEMaMH CUHCJICHMS; YMEHHUE BBIIIOJHATh BBIYMCICHUE
3HaYeHUH M MpeoOpa3oBaHUsl BBIPAKEHUM CO CTeNmeHsMH U Jorapudmamuy,
npeoOpa3oBaHusl JPOOHO- PALMOHAIBHBIX BBIPAKEHHH; yMEHHUE OIepHUpOBaTh
MOHATUSAMU: IIOCJIEI0BATEIbLHOCTD, apupmeTnyeckas rporpeccus,
reoMeTpuueckas Imporpeccusi, OECKOHEYHO YObIBarollasi TeoMeTpuyecKas
IIPOrPECCHsl; YMEHHUE 3aJ1aBaTh IOCIEI0BATEIbHOCTH, B TOM YHCIIE C IIOMOILBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH NOHITUSIMH: KOMILJIEKCHOE YHCIIO,
CONIPSKCHHBIC KOMILUJICKCHBIC 4HCiIa, MOOYJIb W apryMCHT KOMIIJICKCHOT'O YHCJia,
¢dopma 3anmucu KOMIUIEKCHBIX 4Hcel (reoMeTpuyeckasi, TPUrOHOMEeTpudeckas U
anreOpanyeckasl); yMeTb INPOMU3BOAUTH  apu(MeTHueckue JelcTBuUs ¢
KOMILUIEKCHBIMA 4MCIIAMH; IPUBOJUTH IPUMEPHI MCIOJIb30BAHUSA KOMILIEKCHBIX
qKCell; ONEPUPOBATh MOHATHAMM: MaTpuLa 2 X 2 U 3 X 3, OnpeaeIuTeab MaTPULIBI,
T€OMETPUYECKHUI CMBICIT ONPEIETUTEIS

3 YMeHne  onepupoBaTh  MOHATHSAMHU:  PAllMOHAIBHBIE, UPPALHOHAIBHBIE,
rokaszaresbHbIe, CTeTIEHHbIE, Torapu(MUIecKue, TPUTOHOMETPHUECKUE YPaBHEHUS
N HEPABCHCTBA, MX CUCTEMBI; YMCHHE OICPUPOBATH IHOHATUAMU: TOXKACCTBO,
TOKECTBEHHOE peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUM
U HEPaBEHCTB, PaBHOCUJIBHOCTb YPaBHEHHI, HEPABEHCTB M CHUCTEM; YMEHHE
peliatb ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C MIOMOIIBIO Pa3JIMYHBIX IIPUEMOB;
peliarb ypaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C IAapaMeTpoOM; IPUMEHSATH
YpaBHCHUA, HCPABECHCTBA, X CUCTEMBI IJIA PCHICHUA MAaTEMATUYCCKHUX 3aJa4d H
3aJa4 U3 Pa3IMYHBIX 00JacTel HayKH U peasibHOM KHU3HU
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4 YMeHue onepupoBaTh MOHATUAMU: (QYHKIHS, YeTHOCTD (DYHKIUH, TEPUOAUIHOCTD
(GyHKIMU, OTpaHUYEHHOCTh (YHKIHUH, MOHOTOHHOCTh (DYHKLHH, SKCTPEMYM
dbyHKIIMM, HauOoJbIllee W HAaWUMEHbIIeEe 3HAUCHUS (DYHKIUHU HA MPOMEKYTKE,
HenpepbiBHAas (DYHKIMS, acUMNTOTH rpaduka (yHKIMM, TiepBas M BTOpas
npou3BOHAs (PYHKIMH, T€OMETPUYECKHA U (PU3MUYECKUI CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONPEIENCHHbI MHTErpaj; yYMEHHE HaXOAUThb ACUMITOTHI
rpadpuka (yHKIUHM; YMEHUE BBIYUCIATH MPOU3BOJIHBIE CYMMBI, IIPOM3BEACHUS,
YaCTHOT'O ¥ KOMIIO3ULIUH (PYHKIIMH, HAXOUTh YpaBHEHUE KacaTelbHOH K rpaduky
(GyHKLUU; YMEHHE HAaXOAUThb MPOU3BOJHBIC UIEMEHTAPHbIX (YHKLUH; yMEHUe
UCTOJIb30BaTh  MPOW3BOAHYIO JUIS  HCCIeNOBaHHWS  (YHKIMHA, HAaXOIHUTh
HanOOJIbIINE ¥ HAMMEHBIIINE 3HAUCHHs PYHKIUI; CTPOUTH I'paIKU MHOTOUJICHOB
C HCIIONB30BAaHMEM  ammapara MaTeMaTHYeCKOro  aHalW3a; [PUMEHSTH
MIPOM3BOTHYIO TUIst HaXOXKJICHUS HAMTyYIIIero peleHus B
OPUKIAJHBIX, B TOM 4YHCJIE COLMAIbHO-3KOHOMUYECKHUX U (PU3MUECKUX
3ajjayax; HaXOAMTh IUIOIAAM U 00BEMbl (UTYp C TIOMOIIbBIO UHTErpana;
OPUBOAUTH  IMPHUMEPbl MAaTEeMaTHYECKOTO MOJEIUPOBAHUS C  MOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

5 YMeHue omnepupoBaTh MOHATHAMHU: rpaduk (QyHKIHH, oOpaTHas (QyHKIWS,
KOMIO3UIMs  (yHKIMWA, JUHEeHHas (QyHKOWA, KBaapaTW4Has  (QYyHKIUS,
panmoHansHas (QYHKIWSA, CTeTIeHHAs (DYHKIHS, TPUTOHOMETPHUYECKUE (YHKIIUH,
o0OpaTHbIE TPUTOHOMETpUYECKHE (PYHKIIMH, IMOKa3aTelbHas U JiorapudMuieckas
(GYHKIMM; yMEHHE CTPOUTHh TpadUKH H3Y4YEHHBIX (QYHKIHHA, BBITOIHITH
npeoOpa3oBaHusi rpaduKoB (YHKIMN, HCIONB30BaTh TpapUKH AN U3yYEHHS
IPOILIECCOB M 3aBUCUMOCTEH, MPH PELICHUU 33]]a4 U3 IPYTUX YUeOHbIX IPEAMETOB
U 33724 M3 peaJbHOM XHU3HH; BBIpaXaTb (HOpMyIamMH 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOWCTBa W rpaduku (QyHKOWA U1 penieHus
ypaBHEHHMIA, HEPABEHCTB U 33Ja4 C IMapaMeTpaMu; W300pakaTh Ha KOOPAWHATHOM
TUTOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM

6 YMeHue pematbh TEKCTOBBIE 3a/1a4M pa3HbIX THUIIOB (B TOM YHCJIE HA MPOLEHTHI,
JIOJIM U 4acTH, HA JIBWKEHHE, paboTy, CTOMMOCTh TOBAapOB U YCIYyT, HAJOIH,
3aJaud M3 00JacTM  ympaBiieHWs  JIMYHBIMU M CEMEWHBIMU (PUHAHCAMHU);
COCTABJIAITh BBIPAKEHHUsI, YPABHEHUs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO
3aaud, HMCCIEN0BaTh MOJYYEHHOE pPELIeHHE M OLIEHMBATh MPaBAONOJ00HOCTD
pE3yNbTaTOB; YMEHHE MOJIEIUPOBATh PEAJIbHBIE CUTYalluH HA A3bIKE MAaTEMATHKH;
COCTABJISITh BBIPAKECHHUSI, YPAaBHEHHUs, HEPABEHCTBA U UX CHCTEMBI 110  YCIOBHIO
3aJa4d, HCCIEN0BaThb IIOCTPOEHHBIE  MOJEIM C HCIIOJIB30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN Pe3yIbTaT

7 YMeHue omnepupoBaTh TMOHATHSAMU: CpeaHee apudMeTHueckoe, MeJIuaHa,
HauOoJplllee M HaUMEHblIee 3HAUYEHUs, pa3Max, JAUCHEepCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOrO0 Habopa, yMeHHe H3BJeKaTh, WHTEPIPETUPOBATH
uH(poOpMalnio, MpEeACTaBIEHHYI0 B TalOnuIax, Ha JauMarpammax, rpadukax,
OTpakaloIlllyl0 CBOMCTBA pealibHbIX IPOLIECCOB U  SBJIEHUH; TPEACTaBIATH
MH(GOpPMaLIMI0O C TOMOUIbIO TAOJIUI U AMATPAMM; UCCIIE0BATh CTATUCTUYECKUE
JaHHbIE, B TOM 4YHCJIE C NMPUMEHEHUEM IpadUuecKUX METOJOB U 3JIEKTPOHHBIX

CPEICTB; TpadUUECKH UCCIENOBAaTh COBMECTHBIC HAOJIONCHUS C TOMOIIBIO
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JMarpaMM pacCeUBaHUs U JIMHEMHOW perpeccuu

8 YMeHue ornepupoBaTh MOHATHUSMHU: CIYYalHBIA OIBIT W CIydalHOE COOBITHE,
BEPOATHOCTb CIy4yailHOrO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TIpapUUecKUX METOJ0B; MPUMEHITh (POPMYJbl CIOXKEHHUS U
YMHOXXEHUSI BEpPOSITHOCTEH, (OPMYITy TOITHOH BEpPOSTHOCTH, bopmyy
Bepuymnu,  xomOuHaTopHble  (akThl H (HOPMYJIBI; OLECHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; yMEHHE ONEepPHpPOBATh MOHATHAMH: CIIydailHas BEIMYHMHA,
pacnpezieieHue BEpOATHOCTEH,  MaTEeMaTHMYeCKOe  OXHUAAHHUE,  JHUCIEPCHS
U CTaHJApTHOE OTKJIOHEHHUE CIy4YalHOW BeNWYHMHbI, QYHKIUU paclpepeNieHuss |
IUIOTHOCTH PABHOMEPHOIO, ITOKA3aTEJIbHOTO W HOPMAJIBHOIO PaclpeieeHUM;
YMEHHUE UCIO0JIb30BaTh CBOMCTBA M3YYEHHBIX PACIPENCICHUN JUIsl  PELICHUS
3a1a4; 3HAKOMCTBO C MOHSTHUSIMH: 3aKOH OOJIBIINUX YHCEN, METObI BEIOOPOUYHBIX
UCCJIEJOBAaHM; yMEHUE IPUBOIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCEN
B NPUPOJHBIX U OOILIECTBEHHBIX SIBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSAMHU:
COoueTaHHe, IEPECTaHOBKA, YHUCJIO COYETAHUN, YHUCIO IEPECTaHOBOK; OMHOM
HeioToHa; ymeHuwe NpuUMEHSITh KOMOWHATOpHBIE (aKThl M PACCYKIACHUS IS
pellleHuss 3a/Jay; OIICHHBATh BEPOATHOCTH PEATbHBIX COOBITUN; COCTABISTH
BEPOSITHOCTHYIO MOJIETIb U UHTEPIIPETUPOBATH MIOJyUYEHHBIN PE3YIbTaT

9 YMeHue onepupoBaTh NOHATHUAMHU: TOYKA, MpsMasi, IJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYNHA YIJla, IUIOCKUHA YroJj, ABYI'PAaHHBIM yroJjl, TPEXI'PaHHBIN
YIOJ, CKPEIIMBAKOLIUECS IIPSAMBIC, IAPAUICIBbHOCTh U MEPIECHINUKYISIPHOCTD
IPSAMBIX M IUIOCKOCTEH, YroJl MEXKAy IpsSMBIMH, YIrOJ MEXKIy MNpAMOU H
IUIOCKOCTBIO, YIOJ MEXKIY IUIOCKOCTSIMH, PAaCCTOSHUE OT TOYKH IO IUIOCKOCTH,
paccTosiHue MEXAy MNpPSIMBIMH, PAaCCTOSTHUE MEXKIAY IUIOCKOCTSMH; YMEHHUE
UCIIOJIb30BaTh IPU PELICHUHN 3a/1a4 U3y4YeHHbIE (DaKThl U TEOPEMBI IUIAHUMETPUH;
YMEHHUE OIICHMBaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHpa; CTPOMUTH
MaTEMaTUYECKUE MOJEIN C IOMOIIBI0 I€OMETPUUYECKUX TOHATUN M BEJINYMH,
pelaTh CBA3aHHbBIE C HUMHU IPAKTUYECKHE 3a1a4U

10 YMeHue omnepupoBaTh MOHATHSAMH: IUIOIIAAL (Urypsl, 00BeM (UTYpHI,
MHOTOTPAaHHUK, TNPaBUJIbHBII MHOTOTPaHHHMK, CEYEHHE MHOIOrpaHHHKa, KYO,
napajulejienunesn, npusMa, NuUpaMuaa, (GUrypa M IOBEPXHOCTh BpallleHus,
IWIMHAP, KOHYyC, Iap, cdepa, IUIOM@AAb CQeppl, IUIOM@AAb TOBEPXHOCTH
OUpaMUIbl, MPHU3MBI, KOHyca, IHIUHApa, 00BeM KyOa, MpPsIMOYroJIbHOTO
napajuleJenunesna, TUpaMusl, TPU3MBL, LWIMHIPA, KOHyca, I1apa, pa3BepTKa
MIOBEPXHOCTH, CEUEHUS KOHYCA U IIWIINHJPA, apaJlIeNIbHbIE OCH UM OCHOBAHMUIO,
CeueHue Mapa, IJIOCKOCTh, Kacaromascs cgepbl, HWIMHApPA, KOHYCa; YMEHUe
CTPOUTh CEUYEHHWE MHOTOTPaHHHKA, H300pakaTb MHOTOTPaHHUKH, GUIYpBl U
MOBEPXHOCTH BPAIIEHHs, X CEYEHHS, B TOM YHCIIE C IOMOIIBIO AEKTPOHHBIX CPEJICTB;
YMEHUE TPUMEHSTh CBOMCTBA T€OMETPUYECKUX (QUTyp, CAMOCTOSTEILHO
(bopMyITHUpOBAaTh ONPEETICHNS U3y4aeMbIX (QUTYp, BBIIBUTATh THUIIOTE3bI O CBOMCTBAX
U TpU3HAKAX TeOMETpUYecKuX (uryp, oOOCHOBBIBATH WIJIM ONpPOBEpPrarth  UX;
yMEHUE TPOBOAMTH  Kiaccu(uKauuioo GUryp IO pa3IUdHBbIM IPU3HAKaM,
BBITIOJTHATH HEOOXOIUMBIE JIOTIOJHUTEBHBIE TOCTPOCHUS
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11

YMeHue ornepupoBaTh MOHSITHSIMH: JBIKEHHE B MPOCTPAHCTBE, MapalieIbHBINA
MIEPEHOC, CAMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, MTPeoOpa3oBaHue
nonobusi, momoOHbIe (QUTYpBI, YMEHHE paclio3HAaBaTh paBHbIC W IMOJO0HBIC
GuUrypel, B TOM 4YHCIE B TPUPOJC, HCKYCCTBE, ApXUTEKTYpE; HCIIOJIb30BaTh
TCOMETPUYCCKUE OTHOIICHHS NPH PEHICHUU 3ajady; HaXOJUTh T'€OMETPHUYECKHE
BEJIMYMHBI (JUTMHA, YroJ, IUIONIaJ b, 00bEM) MPH PEHICHWH 3a7ad U3 APYrux
y4eOHBIX IPEMETOB M U3 PEabHOMN JKU3HU; YMEHHE BBIUUCIISATh T€OMETPUUYCCKHEC
BEJIMYMHBI (JIMHA, YTOJ, IJIOMaab, 00bEM, IUIOMAAb MOBEPXHOCTH), UCIIONIB3Ys
W3YYCHHBIE (DOPMYIIBI U METO/IBI, B TOM YHUCJIC: TUIOIIA (b IIOBEPXHOCTH MTUPAMU/IBI,
NPU3MBI, KOHYCa, IWIMHIpPA, TIOMmaas cheprl; 00beM Kyba, IPSIMOYTOJIBHOTO
napajuiefienumnena, NHpaMUAbl, MPU3MBI, LUIUHApPA, KOHyca, Iapa; yMEHUeE
HaxO0JIUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX PUTYD

12

YMeHu€e onepupoBaTh MOHATUAMU: IPAMOYIOIbHAsA CUCTEMA KOOPAUHAT, BEKTOD,
KOOPJMHATBl TOYKHM, KOOPAHMHATBI BEKTOpA, CyMMa BEKTOPOB, IIPOU3BEIACHHUE
BEKTOpa Ha YHCIIO, Pa3jIoKEHUE BEKTOpa 10 0a3ucy, CKaJIIpHOE POU3BEICHHE,
BEKTOPHOE IIPOM3BEICHUE, YIOJI MEXAY BEKTOPAMHM; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN M KOOPJIMHATHBIN METOJ U1 PEILICHHS TEOMETPUYECKUX 3314 U 3a]1a4
JpYTUX y4eOHBIX NPEAMETOB

13

YMeHue BBI6I/IpaTL HO,Z[XOI[SIH_[I/Iﬁ MCTOA I PCHICHHA 3adadd; ITOHUMAHHC
3HaAa4YNUMOCTHU MaTEMAaTUKHU B HN3YUCHUUN NpUpOAHBIX H O6IJ_ICCTBCHHBIX
mponeccoB U ﬂBHeHHﬁ; YMCHUEC PACIIO3HABATDH IMPOSABJICHUC 3aKOHOB MAaTCMATHUKHN
B HCKYCCTBC, YMCHHUC MNPUBOAWUTL HNPUMCPbI MATECMATUUCCKUX OTKpI)ITI/Iﬁ

POCCHIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH

Ilepedyens 3jieMeHTOB cofep kaHusi, NpoBepsieMbIX Ha EI'D mo matemaTnke

Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUSA
1 UYucna 1 BBIYMCIIEHUS

1.1 Hatypanbnsle u niensie uncina. [IpusHaky 1eIMMOCTH LEIbIX YUCET

1.2 Pannonansubie uncina. OOBIKHOBEHHBIE U JAECSITUYHBIE IPOOH, MPOIEHTHI, 0ECKOHEUHBIE
MePUONYECKHE 1podu

1.3 Apudmerndeckuil KopeHb HaTypaibHOU crenieHn  JlelictBus ¢ apupMETHYECKUMHU
KOPHSIMH HaTypalbHON CTENIEHU

14 Crenensp c 1ienbiM nokazatesneM. CTeNneHb ¢ pallMoOHaNIbHBIM MoKa3areneM. CBolicTBa
CTETIEHU

1.5 CuHyC, KOCUHYC U TaHT€HC YHCJIOBOT0 apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTUuHBIE U HATYpaJIbHbIE JTOrapHUPMBbI

1.7 JleiicTBUTENbHBIE YuCia. ApUpMETHUECKUE ONEpaluy C JNEHCTBUTEIbHBIMU UYHCIAMH.

[IpubmmkeHHbIe BRIYUCIICHHS, TIPABWIA OKPYTJIEHUS, MPUKUIKA W OIEHKa pe3yjbTara
BBIYHUCIEHUN
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1.8 [IpeoOpazoBanue BhIpaKeHUH
1.9 KommiekcHebie uncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lesnbie u ApOOHO-pAITMOHAIBHBIE YPABHEHHUS
22 HppaunoHaiibHble ypaBHEHUS
2.3 TpuroHomMeTpu4ecKre ypaBHEHUS
24 [TokazaTenbHbIC U TOTapu(PMUYECKUE YpaBHEHUS
2.5 Lensie u 1poOHO-paliMOHATIBLHBIC HEPABEHCTBA
2.6 HpparmonaiibHble HEpaBEHCTBA
2.7 [TokazarenpHbie U TorapupMUIecKue HEPaBEHCTBA
2.8 TpuronomeTpruyeckrue HEpaBEHCTBA
29 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C IIapaMeTPaMHU
2.11 Marpuua cucteMbl JTUHEHHBIX ypaBHeHH. OnpeaennuTenb MaTpuLbl
3 OyHKIMH U TpaPUKu
3.1 Oynkuus, cnocoObl 3aanus GyHkuuu. 'paduk pynkunn. Bzaumuo oOpatHbie QyHKIUY.
YerHble u HeueTHbIE QyHKIMU. [leprognueckue GpyHKIMM
32 OO6nacth omnpeneseHus 1 MHOXKeCTBO 3HaueHui Gpynkuun. Hynmu ¢pynkuuun. [IpomexyTku
3HAKOIOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl 1 MUHUMYMBbI
¢ynkuuu. Hanbonpiee 1 HauMeHblee 3HaueHue QyHKIIMM Ha IPOMEXYTKE
33 CrenenHas QyHKIMS C HATypaJIbHBIM U LI€TbIM MTOKa3zaresneM. Ee cBolicTBa u rpaduk.
CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU
3.4 Tpuronomerpuueckue GpyHKIMH, UX CBOMCTBA U IpauKu
3.5 IToka3zarenbHast U Jorapupmuueckas QyHKIMH, UX CBOMCTBA U Tpaduku
3.6 Touku paspbiBa. AcuMmnToThel rpadukoB GyHkiuid. CBoiicTBa (DyHKIIMIA, HEIPEPHIBHBIX
Ha OTpE3Ke
3.7 ITocnenoBaTeabHOCTH, CITIOCOOBI 3a1aHUS IOCIIEN0BATEILHOCTEH
3.8 Apudmernueckass U reoMmerpuyeckas mnporpeccuu. Popmyna CIOXKHBIX MPOLEHTOB
4 Havana MaTemaTH4ecKoro aHanusa
4.1 [IpousBonnas pynkuuu. [IponsBoHbIe 31eMeHTapHBIX QYHKINN
4.2 [IpumeneHne mNpPOU3BOAHON K HCCIEIOBAaHUIO (QYHKIMA HAa MOHOTOHHOCTh U

OKCTPEMYMBEI. HaXO)K}IeHI/Ie HanOOJBIIET0 W HAWMEHBIIET0 3HAYECHUSI (bYHKHI/II/I Ha
OTpe3Ke
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4.3 [lepBooGpasnas. Murerpan
5 MHokecTBa U JTOrUKa
5.1 MHoXxecTBO, onepaiu HaJl MHOXKecTBaMu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BepositHOoCTh 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipsimble 1 TIIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema 1 MOBEPXHOCTH BpAIICHUS
7.5 KoopaunaTs! 1 BEKTOpBI
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