ITpoBepsieMble TpeOOBaHUS K Pe3y/IbTaTaM OCBOEHUsI OCHOBHOM
obpazoBaresibHOM TiporpaMmbl (10 Kmacc)

Kop nposepsiemoro

IpoBepsieMble TpejMeTHEIE Pe3yJIbTaThl OCBOEHHSI OCHOBHOH 0Opa3oBaTesibHON

pe3yJbTara MPOrpaMMBbI CpeJTHETo 00111ero 06pa3oBaHust
1 Uuca v BBIYUCTIEHUS
11 OrnepypoBaTh MOHSTUSMU: PAljMOHANLHOE W [IeMCTBUTELHOE UUC/I0, OOBIKHOBEHHAs U
’ [leCATUYHAst PO0Ob, POLIEHTHI
12 BoimonHATe apudMeThueckue omepaniid C palUOHAaNbHBIMU W JelCTBUTEIbHBIMU
’ yycaaMu
13 BbIrosHATE  TIPUO/V)KeHHbIE BBIUMC/IEHUs], WCTIO/B3ys TpaBW/Ia OKPYIJIEHWs, [enaTb
’ TIPUKWJIKY U OLIEHKY pe3y/bTaTa BhIUHCTIeHUH
OreprpoBaTh MOHATHSMH: CTeTIeHb C L{eJIbIM TI0Ka3aTesieM, CTaHAapTHast (opma 3armcu
14 JeMCTBUTE/IBHOTO YMC/Ia, KOPeHb HAaTypaJbHOM CTereHH; WCIO/b30BaTh ITOAXOZSIIYIO
’ (dopMy 3amucy IeHCTBUTENBHBIX UWCeNT [y pelleHWs TPakKTU4YeCKUX 3a7ad |
TIpe/iCTaB/IeHusT JaHHBIX
OmeprpoBaTh TOHATHSIMA: CHHYC, KOCMHYC ¥ TaHT€HC TIPOM3BOJIBHOIO YIJIa;
1.5 WCIOb30BaTh 3aliChb TIPOM3BOJIBHOTO yryia uepe3 0OpaTHbIe TPUTOHOMETPHUECKHe
¢byHKUMN
2 YpaBHeHUSs U HepaBeHCTBa
21 OnepupoBaTh MOHATHSIMU: TOXKAECTBO, YPaBHeHUe, HePaBeHCTBO, 1ieioe, pallioHaIbHOe,
vppallioHaIbHOe YpaBHeHe, HepaBeHCTBO, TPUTOHOMEeTPHUeCKOe ypaBHeHre
29 BbimosHATE  peoOpa3oBaHWs  TPUTOHOMETPUUYECKMX — BBIDAKEHMH UM pellaTh
’ TPUTOHOMETPHUYeCKUe YpaBHeHHsI
BbIrosHATE peoOpa3oBaHus LIeNbIX, PALMOHATBHBIX M UPPALMOHAIbHBIX BhIPAKEHUH U
2.3 pelllaTb OCHOBHbIE THUIIbI L{e/IbIX, paljMOHa/JbHBIX U HppalMOHAbHBIX ypaBHEHHUN U
HEPaBeHCTB
o [IpyvMeHsATh ypaBHEHHS] U HEPAaBEHCTBA AJIs PelleHHsi MaTeMaTUYeCKUX 3a/iau U 3ajau U3
' pa3MMuHbIX 06J1acTell HAyKK U peasibHOM >KU3HU
MopenvpoBath peasbHble CUTYallMM Ha s3bIKe ajareOpbl, COCTAB/SATb BbIPAKEHUS,
2.5 ypaBHEeHUsl, HepaBeHCTBa 10 YCJOBUIO 3aZlauM, UCC/Ie0BaTh IMOCTPOEHHblE MOJeNu C
WICII0/Tb30BaHMEM arapara aareopsr
3 OYHKIUM U TPaQUKH
31 OrnepypoBaTh MOHATUAMU: QYHKLWS, C1OCOOBI 3ajaHust GYHKIMU, 06/1aCTh ONpe/iesieHust
’ Y MHO>KECTBO 3HaueHuH GyHKLMH, rpaduk GyHKIHH, B3aMMHO 06paTHbIe (GYHKLUH
39 OnepupoBaTh TMOHATHUSMHU: YETHOCTb U HEUeTHOCTb GYHKLUWH, HYIU QYHKLUH,
’ TIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBatk rpaduku GyHKLUMHN /A7 pellieHUs ypaBHeHU!
3.4 CTpouTh W uWTaTh TpPadUKH JUHEHHOU (QYHKI[UM, KBaZIpaTUYHON (DYHKIMU, CTETIeHHOU
’ (YHKLWMH C 1[eJTbIM T10Ka3aTesieM
Wcnone3oBathk rpaduky GyHKUME AJ1s1 WCCIe[OBaHUS TIPOLIECCOB M 3aBUCUMOCTeH TIpU
3.5 pellleHWM 3a7jlau W3 JIPYTUX yuyeOHBIX TIPEJMETOB W peasbHOW >KW3HH, BBIPAXKAaTh

¢)0pMy1'IaMH 3dBUCUMOCTH MeXy BeJIMUMHAMU

Hauana MaTemaTHueCcKoro aHaausa




OnepripoBaTh MOHATUSIMU: TIOC/I€/l0BAaTeNbHOCTb, apudMeTHyeckass U reoMeTpUuecKas

4.1
NIporpeccuu
42 OreprpoBaTh NOHATHSMU: OeCKOHeUHO yObIBarolLIlasi reoMeTpuyeckKas IporpeccHs, CyMma
’ OeckoHeuHO yObIBarOLIleli reOMeTpUUeCKOH Iporpeccuut
4.3 3ajaBaTh MOC/IeJ0BATEILHOCTH Pa3/IMUHBIMM CIIoCobamMu
44 Vcnonb3oBaTh CBOMCTBA MOC/IeA0OBATeTbHOCTEM M TIPOTPECCHil [7IsI PellleHrsl peabHBbIX
’ 3a/jau NIpUK/aHOTO XapakTepa
5 MHoKecTBa U JIOTUKA
5.1 OnepripoBaTh MOHATUSIMU: MHOXKeCTBO, Ollepaljuy Hajl MHO)KeCTBaMU
59 Vcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar fJIsl ONUCAHUS peabHbIX MPOLIeCCOB
’ U sIBJIEHUH, TIpY pellleHUH 3aJ,a4 U3 JPYyTruX yueOHbIX I1peIMeTOB
5.3 OrmepripoBath MOHATHSIMU: OTIpe/ie/ieHre, TeopeMa, CIeiCTBHe, 10Ka3aTelbCTBO
6 Teopust BeposiTHOCTel U CTaTUCTHKA
6.1 YuTaTtk U CTPOUTH Tab/ULIBI ¥ IMArPaMMBbI
6.2 OmepvpoBaTh TIOHATHSMHU: CpeJHee apudmeTnyeckoe, MeAvaHa, HauboJIbIIee,
’ HauMeHblllee 3HauUeHUe, pa3Max MacCHBa YUC/IOBBIX JaHHbBIX
OreprpoBaTh TOHATHUSMHU: C/YYalHBIA SKCTIIEPUMEHT (OTBIT) U C/IydaiiHOe COOBITHE,
6.3 J/leMeHTapHOe COObITHe (371leMEeHTAapHBId WCXOJ) CIy4yallHOTO —OIbITa; HAXOJWUTh
’ BEPOSITHOCTA B OMbITaX C PAaBHOBO3MOXKHBIMU CJTyYalHBIMU COOBITHSIMH, HaXOJWTh U
CPaBHMBATh BEPOSTHOCTH COOBITHI B M3YUeHHBIX C/TyYalHbIX SKCIIepUMeHTaxX
Haxomute U GopMyIMpOBaTh COOBITHS: MepeceueHre U 00beJMHEHHE JaHHBIX COOBITHH,
6.4 CoObITHE, TTPOTHUBOIIO/I0XKHOE JAHHOMY COOBITHIO; TI0/Ib30BaThCsl JUarpaMMamu Diijiepa u
(hopMyJ10ii C/I0)KeHNsI BepOSITHOCTeH MpY pellieHnH 3aja4
6.5 OrieprpoBaTh MOHSATHSAME: YCJIOBHAsi BEPOSTHOCTb, HE3aBHUCHUMBIE COOBITHS; HAXOAUTh
’ BepOSAITHOCTU C TIOMOILIIbIO NTPaBUJIa YMHOXKEHUs, C TIOMOLIbIO JlepeBa C/1yyaiiHOTO OMbITa
6.6 ITpyMeHsATh KOMOMHATOPHOE MPABUJ/I0 YMHOKEHUS MPY PeIleHrH 3aau
OneprpoBaTh MOHATUSIMU: WCIIbITAaHWE, He3aBUCHMble HWCIIbITAHUs, Cepusl WUCIbITaHUH,
6.7 yCIiex ¥ Hey/jaua; HaxOUTh BePOSTHOCTU COOBITHI B CePHUH He3aBUCUMBIX UCITBITAHUH [10
TIepBOTO yCIiexa, HAXOJUTh BePOSITHOCTH COOBITHI B CepUY UCTIbITaHUI BepHy i
6.8 OmneprpoBaTh MOHATUSMM: C/lyyaliHas Be/JMUMHA, pacrpefieleHde BepOsITHOCTeH,
’ JuarpaMma pacrpejiesieHus
7 I'eometpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, ITPSAMasi, IJIOCKOCTh
79 [IpyMeHsTb aKCMOMBI CTepeOMeTPUH U C/Ie[,CTBUS U3 HUX MPU pellleHHH TreoMeTpUYecKux
’ 3aziau
73 OmneprpoBaTh MOHATUSMU: I1apajuIeIbHOCTh W IepHeHJMKY/ISPHOCTb TPSIMBIX U
’ TJI0CKOCTeH
7.4 KnaccuduippoBaTb B3aMHOe paciiosioXKeHHe TPSIMBIX M TVIOCKOCTeH B IPOCTPAHCTBE
OmeprpoBaTh TMOHSTUSMH: JIBYTPaHHBIA Yros, TPaHU [BYTPaHHOTO yrza, pebpo
7.5 JIByTPaHHOIO yTJa, JMHEMHBIM yros [ABYIPaHHOIO yIJa, rpajycHas Mepa JBYIPaHHOIO

yria




7.6

OneprpoBaTh MOHATHSIMM: MHOTOTPAHHMK, BBIMYK/BbIA W HEBBITYK/Ibli MHOTOTPaHHIUK,
5/IeMeHTbl MHOTOT'PaHHIKa, NTPaBU/IbHBIM MHOTOrPaHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOT'OTDAaHHUKOB (NMpPaMU/a, TIPU3Ma, MPSMOYTOJIbHbIN
napasienenumnes, Kyo)

7.8

KnaccuduimpoBaTb MHOTOTPaHHWKM, BBIOMpas OCHOBAaHWS IS K/IaCCUGUKALUM
(BBIMYK/IbIe W HEBBIMTYK/Ible MHOTOTPAaHHUKH, TPaBW/IbHbIE MHOTOTDAaHHUKY, TIPSIMble U
HaKJIOHHbIe [IPHU3MBbl, Napase/enunesbl)

7.9

OHepI/IpOBaTL TIOHATUAMU: CeKyIlas IMJIOCKOCThb, Ce€YeHre MHOT'OTPDaHHHUKOB

7.10

OO6BsCHATb TIPUHLIUTILI TIOCTPOEHUS CeUeHU MHOTOTPaHHUKOB, UCIIONB3Ysl METOJ, CIe/I0B

7.11

CTpouTh CeueHUsi MHOTOTPaHHUKOB MEeTOZIOM C/1eflOB, BBIIOJ/IHATEL (BBIHOCHBIE) IJIOCKHE
YepTe)XKH U3 PUCYHKOB MPOCTHIX 00beMHBIX (GUTYyp: BHJ CBEPXY, COOKY, CHU3Y

7.12

PemnaTh 3a7aud Ha HaxOXKJeHHe TeOMETPUUeCKWX BeJIMUMH M0 ob0pa3iam Wi
ajZiropuTMam, NpUMeHsIsl U3BeCTHble aHA/IMTHYeCKHe MeTO/bl TP pellleHnH CTaHAapTHBIX
MaTeMaTHUeCcKMX 3a/jau Ha BbIUMC/IEHHe PAaCCTOSTHUN MeXy IBYMsl TOUKaMH, OT TOUKH [10
TIPSIMOM, OT TOUKH [0 TUVIOCKOCTH, MeX/y CKPeIL{MBAOIUMHCS TIPSIMBIMU

7.13

PemiaTh 3a7auM Ha HAxXOXKJEeHHWe TeOMETPUUECKUX BelMWYMH 10 obpasiaM WiIH
aJIropUTMaM, TIPUMeHsIsi U3BeCTHbIe aHa/IMTHUeCKe MeTO/Ibl P PellIeHUH CTaHJapTHBIX
MaTeMaTHUeCKuX 3a/ad Ha BBIUKC/IEHHE YIJIOB MEXIY CKpelUBaroIIMMUCS TIPSMBIMHU,
MeXXAy NPSIMOM U IJIOCKOCTBIO, MeX/y M/I0CKOCTSIMU, ABYTPAHHBIX yTJIOB

7.14

Borunc/isite 06beMbl U TIIOIA/I TTOBEPXHOCTEH MHOTOIPAHHUKOB (IPU3Ma, MApaMi/ia) C
MpUMeHeHreM (OpPMYJI, BBIUMC/ISTL COOTHOIEHUS] MEXAY TLIOM[AsIMH TIOBEPXHOCTeH,
06bemMaMu 1o/J0OHBIX MHOTOTPAHHUKOB

7.15

OrieprpoBaTh MOHATHSAMH: CHMMETPUS B TIDOCTPAHCTBe, LIEHTP, OCb M IUIOCKOCTb
CUMMETPHH, LIeHTP, OCb U TVIOCKOCTh CUMMETPUH Uyl

7.16

Vi3Bnekathb, MpeoOpa3oBbIBaTh U UHTEPIIPETUPOBATh MH(GOPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpHUUEeCKUX (GUrypax, IIpe/iCTaBIeHHYI0 Ha uepTeXkax U pUCYHKax

7.17

IIpuMeHsATH TeoMeTpuueckve (akTbl [Il  peIllleHds] CTepeoMeTpUdYecKHuX —3azad,
TIPeATIO/IaraoluX HeCKOJbKO 1IaroB pelleHus], ecld YC/AOBUS TPUMeHeHHUs 3a/laHbl B
sIBHO popme

7.18

IIpyMeHATH MpOCTelIIMe MpOrpaMMHbIE CpeJCTBa U 3/IeEKTPOHHO-KOMMYHHUKALJMOHHbIE
CHCTeMBI TIPH pellleHUH CTepeOMeTpUUecKUX 3afiad

7.19

[lpyvBogUTE TIPUMEPBI MaTeMaTU4YeCKUX 3aKOHOMEDHOCTe B TIPUPOZie U OKWU3HH,
pacrio3HaBaTh NposiB/IeHUE 3aKOHOB I'eOMeTPUU B UCKYCCTBE

7.20

[IpyMeHsATh MOyYeHHble 3HAHUS Ha IMpaKTHKe: aHa/JM3UpOBaTh peasbHble CUTYaLUU U
NPUMEHATh H3yUeHHble TIOHATHS B TIpollecce IIOMCKAa pelleHHs MaTeMaTUuecKu
copMyMpOBaHHONW TMPOOIEMBbI, MOJEIUPOBaTh peajbHble CUTyalMH Ha s3bIKe
reoMeTpuM, UCCIe[0BaTh IOCTPOEHHbIE MOJEIN C HWCIO/b30BaHWEM TeOMeTpPUUYEeCKHUX
TIOHSITUH W TeopeM, amrapaTa aareOpel, pellaTh MpakTUYeCKWe 3ajlaud, CBsi3aHHBIE C
HaXo)K/leHHeM reoMeTpHUUecKUX BelTMIUH

Tabmuma 11.1

ITpoBepsieMble 31eMeHThI cofiepkanus (10 kacc)

Koz

ITpoBepsieMblii 3/1eMEHT COZlep>KaHHs

Uuicsa ¥ BIUUCIEHUS




PauyoHanbHble uncsia. OOBIKHOBEHHBbIE U JIeCATHUHBbIE [JPOOH, TIPOLEHThbl, OeCKOHeUHbIe
nepuoAvyeckue  Apobu. Apudmeruueckvie Omepaldd  C  palMOHANBHBIMK  UYHC/IAMH,

1.1 . o
npeoOpa3oBaHMsl UMCJIOBBIX BbIpDOKeHUH. IIpuMeHeHWe ApoOedl M TIPOLIEHTOB [isi PeIleHus
TIPUK/IA/IHBIX 3a/1a4 U3 PA3/IMUHBIX OTpac/ieli 3HaHWUM U peaTbHOM KU3HU
[elicTBuTesbHbIe urc/ia. ParvioHanpHble U MppallioHalbHble yrcia. AprudMeTHueckKre onepawuu
1.2 C [eliCTBUTeNbHBIMU UnCIamMu. [1pubmiKkeHHbIe BHIUMCIEHNS, TIPaBU/Ia OKPYTJIeH!s], TIPUKU/KA U
OLIeHKa pe3yJibTaTa BbIUMC/IeHUN
Crenenb c LenbM Moka3areseM. CraHjapTHasi ¢opma 3amucd [elCTBUTEeNbHOTO 4ucja.
1.3 Wcnonb3oBanve mnoaxogsiied ¢opMbl  3amucyd  AeHCTBUTENbHBIX UHWCen i pelleHus
MpaKTUYeCKUX 3aflay U Npe/iCTaB/IeHuns JaHHbIX
14 ApudmeTtrueckuii KopeHb HaTypasbHON crereHu. [elicTBusi ¢ apudMeTHUeCKUMH KOPHSIMHU
' HaTypajbHOI CcTereH!
15 CuHyCc, KOCMHYC M TaHI'eHC YHC/IOBOTO aprymMeHTa. ApKCHMHYC, apKKOCHHYC, apKTaHreHC
' YKC/I0BOT0 apryMeHTa
2 YpaBHeHUs U HepaBeHCTBa
2.1 ToxkecTBa U TOXKJeCTBeHHbIe ITpeoOpa3oBaHus
2.2 IIpeobpa3oBaHKe TPUTOHOMETPUUECKUX BbhIpaKeHHH. OCHOBHbBIE TPUTOHOMETPHUECKHE (POPMYIIbI
2.3 YpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBa. MeTo/ NHTepBaloB
24 PerieHvie LiesibiX ¥ APOOHO-PALIMOHABHBIX YPaBHEHUH U HEPABEHCTB
2.5 PerieHnie vppaljioHaIbHBIX ypaBHEHNH 1 HePaBeHCTB
2.6 PellieHrie TPUTOHOMETPHUYECKUX YPaBHEHUN
97 [IpyMeHeHHe ypaBHEHMM M HepaBeHCTB K pelleHMI0 MaTeMaTHUecKMX 3ajlad M 3ajad U3
’ pa3MuHbIX 06s1acTell HAyKH U peasbHOW >KU3HU
3 OyHKIMM 1 TPaQUKH
3.1 ®yHKUWs, criocobbl 3aganust GyHKImY. ['paduk dyHKImU. B3aumHo obpaTHble GyHKIN
3. Ob6nactb onpesieieHdss U MHOXeCTBO 3HaueHMH QyHkumn. Hymn ¢yHkiym. ITpoMexxyTky
’ 3HAKOIOCTOSTHCTBA. YeTHbIe ¥ HeueTHbIe QyHKIUH
33 CrereHHast pyHKLMS C HaTypaJbHBIM U LeJIbIM 1T0Ka3aresieM. Ee cBoiicTBa v rpaduk. CBoiCTBa U
’ rpadyiK KOpHSI N-0H CTerleH:
34 TpuroHomeTprueckasi OKpPY>KHOCTb, OIpeZie/ieHrie TPUTOHOMETPUUYeCKHUX (YHKLMH 4YHC/IOBOTO
’ aprymeHra
4 Hauana MaTemMaTH4ecKoro aHaimsa
41 [TocnenoBaTenbHOCTH, CTI0COOBI 3a/jaHus TI0C/Ie/|0BaTeIbHOCTEH. MOHOTOHHBIE
’ T0C/Ie/IoBaTeTbHOCTH
Apudmernueckast ¥ TeoMeTpuuecKasi TIporpeccuyl. BeckoHeuHO yObIBatollasi reoMeTpuuecKast
4.2 nporpeccusi. Cymma 6eckoHeuHo yObIBarolleii reoMeTprUuecKoii porpeccuut. Popmyria C0KHbIX
npoLleHTOoB. Vcronb30BaHye NPOrpeccyy /s pellleHHs pealbHbIX 3a/au MPUK/IaHOTO Xapakrepa
5 MHo’KecTBa U JIOTHKa
MHosKecTBO, oOrepaluy Haj MHOKecTBaMd. [luarpammbl Oinepa - Benna. IlpumeHeHue
5.1 TeOpPeTHKO-MHOKeCTBEHHOI0 amnrapara /s OMNMCaHWs peajbHbIX MPOLIeCCOB U SBJIEHWH, MpPHU

PELleHNH 3a/1au U3 IPYTHX yueOHBIX TIPeIMETOB




5.2

OrnpejeneHure, Teopema, CleACTBUE, 10KA3aTeTbCTBO

TeOpI/IH BepOHTHOCTeﬁ W CTaTUCTHUKA

6.1

IMpencrapyieHre JaHHBIX C MIOMOILBIO Tabmui u auarpamm. CpeHee apudmMeTHdecKoe, MeviaHa,
Haubo/blllee W HauMeHblliee 3HAUeHMs, pa3MaX, /[UCIIEePCUs W CTaHJAPTHOE OTK/IOHEHHEe
YKMCJIOBBIX HAOOpOB

6.2

CryyaiiHble SKCIIepPUMEHTHI (OIIBITHI) M CTy4aiiHble COOBITHS. JneMeHTapHble COOBITHS (UCXOZBI).
BeposiTHOCTB CyTyyaliHOTO COOBITHSA. B/IM30CTb 4acTOTBI U BepOSITHOCTH CoObITHI. CrydaiiHble
OTBITHI C PABHOBO3MOXXHBIMHU 37IEMEHTapHBIMU COOBITUSIMU. BeposiTHOCTH COGBITHII B OMBITaxX C
PaBHOBO3MO)KHBIMH 3/1eMEHTapHBIMHU COOBITUSMU

6.3

Orepauyy  Haj, COOBITHSIMH: TlepeceueHHe, OOBeAUWHEHHe, TPOTHBOIMOJIOKHBIE —COOBITHS.
Huarpammel Diinepa. @opmMysia C/10’KeHUsI BePOSITHOCTeN

6.4

YciioBHasE BepOSITHOCTb. YMHOKEHUWe BeposiTHOCTell. [lepeBO C/IydaifHOrO 3SKCIIEPUMEHTA.
dopMmyJia TIOJTHOM BepoSTHOCTH. He3aBucHMBIe COOBITHS

6.5

KombuHaTopHOe TmpaBUI0 YMHOXeHMs. IlepectaHoBKM W ¢akropras. Uncio codeTaHUi.
TpeyronbHuK ITackamsa. @opmyna 6uHoma HetoToHa

6.6

BuHapHBIN CydaiiHBINA OMBIT (UCTIBITAHUE), yCreX U Heyaua. He3aBucumele vcnbitanus. Cepust
HEe3aBUCUMBIX MCTBITAHUH /10 TiepBoro ycrexa. Cepusi He3aBUCUMBIX UCTbITaHUH BepHyiin

6.7

CnyuvaliHas BenuuuHa. PacrnpefiesieHre BeposiTHOCTeM. [luarpamMma pacripefiesieHusi. I1pumepsl
pacripefiefieHHH, B TOM 4Kc/ie TeOMeTpHUeckoe 1 OUHOMHAIbHOe

I'eomeTpus

7.1

OcHOBHbIe TOHATUS CcTepeoMeTpud. TouKa, MpsiMasi, TUIOCKOCTb, TPOCTpaHCTBO. IloHsATHE 006
aKCHOMaTHUYeCKOM TTOCTPOEHNH CTepeOMeTPHH: aKCOMBI CTePEOMETPUH 1 CIe[CTBUSI U3 HUX

7.2

B3aumHoe pacriosio)keHHe TIPSIMBIX B IIPOCTPaHCTBe: IlepeceKarolljuecsi, Mapa/ule/ibHble |
CKpelljuBarolecss TmpsMble. [lapa/uleNbHOCTh TPSIMBIX M IUIOCKOCTEM B TIPOCTPaHCTBE:
rapajule/ibHble TpsiMble B TPOCTPAHCTBe, Iapa/UIeNIbHOCTh TpeX MpsIMBIX, MapaasiebHOCTb
MpSIMON M TIJIOCKOCTUA. YTJIBI C COHAIIpPaBleHHBIMA CTODOHaMM, YTOl MEXAY TNPSIMBIMHA B
npoctpaHcTBe.  [lapanienbHOCTh — MJIOCKOCTel:  TapajulefibHble  IJIOCKOCTH,  CBOWCTBA
napasienbHBIX TI0cKoCcTel. TIpocTeiiye pocTpaHCTBeHHBIE GUTYPhI Ha MJIOCKOCTH: TETPas3Ap,
Ky0, napanenenunes, MocTpoeHne cedeHni

7.3

[epneHAVKYISIPHOCTD TIPSIMOM M TIJIOCKOCTW: TIePIIeHJUKYJISPHbIE TIPsSIMble B TIPOCTPAHCTBE,
NpsiMble Tlapajyie/ibHble M IepIeHUKY/IspHble K IUIOCKOCTH, NPHU3HAK I1epIeH/UKY/ISPHOCTH
TIPSIMOM ¥ TUIOCKOCTH, TeopeMa O TIPSIMOM TiepreHAVKY/ISIPHOM I/IOCKOCTH. YTJIbI B IPOCTPAHCTBe:
yro/l MeXJy TpPsIMO M TUIOCKOCTBIO, [JBYTPAHHBIA yTroJi, JTMHEWHBbIM yroi [JBYTPaHHOTO VrJja.
IleprieHAVKY/IIP ¥ HAaK/IOHHbIE: PACCTOSIHUE OT TOUKH [0 TUVIOCKOCTH, PacCTOSIHUE OT NPSIMOi 10
TUIOCKOCTH, TIPOeKLUsi (GUrypbl Ha IIOCKOCTh. [lepmeHAVKY/SIPHOCTb IUIOCKOCTeH: TIpU3HaK
NepreHANKY/IIPHOCTH JIBYX TJIocKOcTel. Teopema o Tpex neprieHUKyasipax

7.4

[ToHsiTe MHOTOrpaHHMKA, OCHOBHBIE 3/IEMEHTbI MHOIOTDAHHMKA, BBIMYK/Ible M HEBBINYK/bIe
MHOT'OTPaHHMKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-yrosbHasi Ipyu3Ma, rpaHd U OCHOBaHUS
MpU3MbI, TIpsiMasi W HAK/JOHHAs TIpU3MbI, OOKOBasi W TIO/MHAs TIOBEPXHOCTb TPHU3MBL
[Napannenenwvriesi, IPSIMOYTOJIbHBIM TMapasesnenunes U ero cpoicrBa. [Tupamuza: n-yrompHas
nypaMKJa, TPaHU W OCHOBAaHHME THMPAaMUJbI, OOKOBas M TO/HAs TMOBEPXHOCTh TMHPaMU/BI,
TpaBW/IbHasE W yCeueHHas MHpaMKZa. OJieMeHThl TIPU3MbI W NUpamMufpl. [IpaBUIbHBIE
MHOTOTPaHHMKU: TOHSITWEe IPaBWIBHOIO MHOIOrpaHHMKa, NpaBU/bHAas NpH3Ma U IpaBW/IbHas
NUpamMuja, NpaBWIbHAas TpeyrojbHas NUpaMu/a U NpaBUIbHbINA TeTpaszp, Ky6. IlpeacraBnenue o
TIpaBU/IbHBIX MHOT'OTPaHHMKAX: OKTas3/[p, AojeKas/p U ukocaszp. CeueHns IPU3MBI U ITUPaMUA/bI

7.5

CI/IMMETpI/IH B IMMPOCTPAHCTBE: CUMMETPHUA OTHOCHUTE/IbHO TOYKH, HpHMOﬁ, TVIOCKOCTH. DJIeMeHThI
CUMMEeTPUU B ITMPpaMHU/JaX, Iapa/uiesenureax, rpaBUIbHbBIX MHOTOI'DaHHHUKAaX

7.6

BbluKic/ieHre 37€MEHTOB MHOTOTPaHHUKOB: pebpa, AuaroHand, yriel. Iliomjags OOKOBOM




TOBEPXHOCTU U TIOJIHOM TOBEPXHOCTU TIPSIMOM TIPM3MBI, IUIOLIAAb OCHOBaHWi, TeopeMa O
OOKOBOM NOBEepXHOCTH MpsMOi Tpu3Mbl. [lnomazss GOKOBOW IOBEPXHOCTH U TMOBEPXHOCTH
MPaBUILHOM TMHMPaMHJBI, TeopeMa O TUIOLIaAKd yceueHHOW mupamuzbl. IloHsitie 06 obbeme.
O6beM NUpaMUAbL, PU3MBI

IMopo6HbIe Tesa B ipoctpaHcTBe. COOTHOLIEHHS] MeXK/Y TUIOIAJsIMU [TOBEPXHOCTeH, obbeMaMu

7.7
MO[0OHBIX TeJT
Tabmmua 11.2
ITpoBepsiemble TpeOOBaHus K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM
obpa3oBaresibHOM Tiporpammei (11 kacc)
Kop nposepsiemoro ITpoBepsieMble Npe/jMeTHbIE pe3y/IbTaThl OCBOEHHUSI OCHOBHOM 0Opa3oBaTe/ibHON
pe3yJsbTara TIPOrpaMMBbI cpefiHero o61ero 06pa3oBaHus

1 Yucia ¥ BLIUUC/IEHUST

OnepripoBaTh IOHATHSMH: HaTypajibHOe, llefloe YWC/IO; MCIO/Ab30BaTh IPU3HAKU

1.1 Je/MMOCTH Lie/IbIX 4MCeJ, pas/oyKeHue 4ucjia Ha IIPOCTble MHOXKUTe/IU [J/Is1 pelleHus
3a/a4
1.2 OnepupoBaTth NOHATHEM: CTeIeHb C PALMOHAIbHBIM MTOKa3aTeaeM
1.3 OneprpoBaTh NOHATUSMU: JIOTapyu(M UKCIIa, jeCATUUHbIe U HaTypa/bHble 10rapuMbl
2 YpaBHeHUs U HepaBeHCTBa

IIpuMeHATH CBOMCTBA CTeNeHW [Jisi TpeoOpa3oBaHMsl BBIPA)KEHHUH, OINepUpoBaTh
2.1 TOHATUSIMU: TIOKa3aTelbHOE YpaBHEHUWE U HEPaBEeHCTBO; pelllaTh OCHOBHbBIE THIIbI
MOKa3aTe/IbHBIX YPaBHEHUI U HepaBeHCTB

BBIMOMHATE  TIPeoOpa30BaHusl BBIDKEHWH, COZEPXKALUX JIOTapU(MBbl; OINepupoBaTh
2.2 TIOHSITHSIMM: JIorapu(MUUecKoe ypaBHEHHe UM HEepaBeHCTBO; peIllaTb OCHOBHBIE THITBI
norapudMUYeCcKUX YpaBHEHWH 1 HePaBeHCTB

2.3 HaxoauTk pelieHust MPOCTEUIINX TPUTOHOMeTPUUECKUX HepaBeHCTB

24 OnepripoBaTh MOHATUSMU: CHCTeMa JIMHEMHBIX ypaBHEHUH U ee pellleHHe; UCII0/Ib30BaTh
’ CHCTeMy JIMHeHHbIX ypaBHeHUH /|75l pellleH!s TPaKTUUeCcKUX 3a/au

25 HaxouTe pellieHHs1 NPOCTENIIMX CUCTEM U COBOKYITHOCTEH paliMOHaIbHBIX YPaBHEHUH U

HEpaBEeHCTB

MO,E[E]II/IPOBBTL pea/ibHbI€ CUTyadllMM Ha A3bIKe anre6pbl, COCTAaBJIATE BbIPpA>KE€HUH,
2.6 YPaBHeHUA, HEPABEHCTBA W CUCTEMBI 0 YC/JIOBUIO 3d[auM, WCC/IeA0BATH TOCTPOEHHbIE
MO/JieJI C UCI10/Ib30BAHKUEM allllapaTa anre6p1;1

3 OyHKUUH U rpadUKH

OmeprpoBaTh TIOHATHSIMHU: TIeprofuuecKass (GYHKOWs, TPOMEXYTKH MOHOTOHHOCTU
3.1 GYHKLMM, TOUKH SKCTpeMyMa (QYHKLMH, HanOosiblilee ¥ HauMeHblllee 3HAYeHUsT QYHKLUN
Ha ITPOMEeXXYTKe; UCII0/Ib30BaTh UX I UCCIef0BaHus QyHKLWH, 3a/laHHON TpadukoM

OnepupoBath  MOHATUSAMHU: rpadUKA  TIOKa3aTesJbHOW,  JjorapudMuueckod U
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; W300pakaTb WX HAa KOOPAWHATHOW TUIOCKOCTH U
WICTI0/TB30BaTh [JIs pellieHus! ypaBHeHUH 1 HepaBeHCTB

N306pakaTh HAa KOODAWHATHON [/IOCKOCTH TpaUKyA JIMHEHHbIX ypaBHEHWU WU

3.3 o o
HCII0/Ib30BaTh UX [JiA pellleHruA CUCTEMbI JIMHEeNHBIX YDaBHEHHUH

34 Ucnonb3oBare rpadvkyd GyHKIUM AJi WCCIeJOBaHUS TPOLIECCOB U 3aBUCUMOCTeH U3




JPYTrUX y4eOHbIX JUCLMIUIIH

4 Hauana MmaTemaTrueckoro aHanusa
a1 OmeprpoBaTh  TOHSTHSMH:  HelpepbiBHasE  (QYHKUOWS, TIPOM3BOAHAs  (YHKIWH;
’ WICTIO/Tb30BaTh TeOMEeTPUUeCKU U (pr3MdecKuid CMBICT TIPOU3BOAHOM [T pellieHus 3a7au
47 Haxoaute Npou3BoAHBIE 3/eMeHTapHbIX (YHKIMH, BBIUMC/IATH TPOM3BOAHBIE CYMMBI,
’ TIPOM3Be/IeHNs], YaCTHOTO (HYHKLIUH
43 Wcnonb3oBaTh TMpOM3BOAHYIO A MCC/Ief0BaHUS (YHKIMM Ha MOHOTOHHOCTh M
’ 5KCTPeMYMBI, IPUMEHSTh pe3y/bTaThl UCC/Iel0BaHMsI K TTOCTPOEHHIO rpadhHKoB
44 Hcrionb30BaTh NPOM3BOJHYIO 11 HAXOXKEHUs] HAU/IyUIllero pellleHus! B NIPUK/Ia/IHbIX, B
’ TOM UMCJIe COLIaIbHO-35KOHOMUYECKHX, 3a/jauax
45 OrepypoBaTh TOHATHUSAMU: IlepBooOpasHas M MHTerpaj; [OHMMaTb I'eOMeTPUUecKui U
’ (bu3MuecKrii CMBIC/T UHTerpaia
46 HaxoauTte mepBooOpa3Hble 3/1eMeHTapHbIX (PYHKLMH, BEIYUCIATE UHTerpasl 1o ¢opmyre
) HrroToHa - JTerbOHuUIa
47 PemaTh NpHK/IaZiHbIE 33/jaud, B TOM YWCJIe COLMATbHO-3KOHOMUYECKOTO U (hH3MUEeCKOro
’ XapakTepa, Cpe/ICTBaMHA MaTeMaTHUeCKOro aHaausa
5 Teopuist BePOSITHOCTEN M CTaTUCTHKA
51 CpaBHMBaTh BepOSITHOCTH 3HA4YeHUM CydaliHOW Be/lWYMHBI 110 paclipefie/leHU0 WK C
’ TIOMOILIBI0 IarpaMm
OrmeprpoBaTh MOHATHEM MaTeMaTUYeCKOTO OXXWZAHHS, TPUBOJUTL NPUMEpPHI TOTO, Kak
5.2 TIpUMeHsIeTCsl  MaTeMaTU4yeCKOe — OXKMJaHue  ClIyyallHOW  BeJMUMHBbL, HaxOAWTb
MaTeMaTH4ecKoe OXKu/laHWe 110 JaHHOMY pacripefie/ieHHI0
5.3 VIMeTb TIpe/icTaB/IeHre O 3aKOHe OO/IBIITNX UHCesT
5.4 VMeTs nipefcTaB/ieHre 0 HOPMa/IbHOM paclipefie/leHuu
6 Tl'eomeTpust
OrnepripoBath TIOHSITUSIMHU: LWMVHApUYecKas TIOBEPXHOCT, obpasytore
6.1 LWJIMH/PUYECKOW TIOBePXHOCTH, LWIUHJP, KOHHUYEeCKash II0BEPXHOCTb, 00Opasyolue
KOHMYeCKOM TIOBepXHOCTH, KOHYC, C(hepruecKasi I0BepXHOCThb
6.2 PacriosHaBaTh Tesa BpallleHUs (LIM/IMH/P, KOHYC, cdepa U 11ap)
6.3 OO6BSACHATD CIIOCOOBI TIOTyYeHHS TeJT BpaLleH s
6.4 KnaccuduippoBaTh B3aMHOe pacriosioykeHHe cepbl U TVIOCKOCTH
6.5 OneprpoBaTh MOHATUSMU: I1apOBOI CETMEHT, OCHOBaHHWe CerMeHTa, BbICOTa CerMeHTa,
’ II1apOBO# C/I0M, OCHOBaHUe I1IapOBOTO CJI0si, BLICOTA IIIAPOBOTO CJI0SI, LIIAPOBOI CEKTOP
6.6 BbIunc/isiTe 00beMBI U TUIOIIAAW TIOBEPXHOCTEH Tesl BpALleHUs, TeOMETPUUECKUX Tes C
’ rpuMeHeHueM Gopmy
6.7 OrmeprpoBaTh TMOHSATHUSMH: MHOTOTPAaHHUWK, BIHMCAHHBIA B c(epy M OIMHCAHHBIA OKOJIO
’ cepsl, cdepa, BIIMCaHHasi B MHOTOIPaHHUK WM TeJI0 BpalljeH!s!
6.8 BBIUMC/ISTE COOTHOILEHUS MEXY TIIOLIAZsMU TIOBePXHOCTel U 06beMaMK TIO[0OHBIX Ter
6.9 V3o6paxaTb n3ydyaemble GUIYpbl OT DYKA U C TIPUMEHEHHeM TPOCTBIX YepTeXHBIX

VHCTPYMEHTOB




BbInonHATE (BBIHOCHBIE) TITIOCKHE YePTeXXU U3 PUCYHKOB MPOCTHIX 00beMHEBIX GUTYP: BUZ

6.10
CBepxy, COOKy, CHU3Y; CTPOUTh CeueHHs Teq BpalljeHHs
6.11 Vi3Bniekatb, UHTEPIIPETUPOBATL U Npeobpa3oBbIBaTh MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
) reoMeTpUUeCcKUX (pUrypax, npeficTaB/eHHYIO Ha UepTe)kaxX ¥ PUCYHKax
IIpuMeHsTH TeoMeTpuueckve (akTbl [l pellleHds] CTepeoMeTpUdecKHuX —3afad,
6.12 TIpejro/araioliiX HeCcKOJbKO LIaroB pelIeHHsl, e YC/IOBUS NPMMEHEHUsl 3a/jaHbl B
SIBHO popme
6.13 OrnepupoBars MOHATUEM: BEKTOP B [IPOCTPaHCTBe
6.14 BbIrosTHATE AefCTBUS C/I0)KeHUs] BEKTOPOB, BEIUMTAHMSI BEKTOPOB M YMHO)KEHUSI BEKTOPA
’ Ha YnCII0, 0OBSICHATh, KAKMMU CBOMCTBAMU OHU 00JIafiar0T
6.15 [TpyMeHATH IpaBUJIO TIapasuiesielume/a Mpy CJI0KeHUH BeKTOPOB
OnepupoBaTh MOHATUSMH: [1€KapTOBbl KOODJWHATHI B TPOCTPaHCTBE, BEKTOP, MOAY/b
6.16 BEKTOpa, paBEHCTBO BEKTOPOB, KOOPJMUHATHI BEKTOPA, YT0J/1 MeX/ly BEKTOpaMH, CKalIspHOe
TIpoU3Be/ieHNe BeKTOPOB, KOJ//IMHeapHble U KOMILJIaHapHble BEKTOPbI
6.17 HaxoauTte cymMMy BeKTOpPOB U IIPOM3Be/ieHHe BeKTOpa Ha UMC/I0, YT0J1 MeX/y BeKTOpaMH,
) CKaJIsIpHOe NpOoM3BeieHNe, packia/iblBaTh BEKTOP IO IByM HeKOJIJIMHeapHbIM BeKTOpam
6.18 3afaBaTh IUVIOCKOCTh YpaBHEHNEM B /1eKapTOBOM CUCTeMe KOOpAWHAT
6.19 PetaTh mpocTeiiiiive reoMeTpruecKre 3ajauM Ha IpUMeHeHHe BeKTOPHO-KOOP/IMHATHOTO
’ MeToza
Pemrate 3afjauM Ha [j0KasaTelbCTBO MaTeMaTHUeCKUX OTHOIIeHWH W HaxXoskfeHHe
6.20 reoMeTpUUeCKHX BEJTUUMH 10 006pa3ijaM WM alrOpUTMaM, NPUMeHSIsI U3BECTHbIE METOZbI
TIPY pelleHrH CTaHAAPTHBIX MaTeMaTHUeCcKrX 3afiaq
6.21 [IpyMeHsATh TpOCTelile NMpoOrpaMMHbIE CPeJCTBAa U 3/eKTPOHHO-KOMMYHHKAlLMOHHbIE
) CHCTeMBI TIPH pellleHNH CTePeoMeTPUUYeCKUX 3aziad
6.22 [lpyvBogUTE TIpUMeEpbI MaTeMaTU4YeCKUX 3aKOHOMEpHOCTel B TIPUPOZie U JKWU3HH,
) pacrnosHaBaTh NposiB/leHHe 3aKOHOB FeOMeTPHU B UCKYCCTBe
[IpyMeHATb MOJyueHHble 3HAHUS Ha IMpakTHKe: aHa/JWU3UpOBaTh peasbHble CUTYallUU U
NIPUMEHSITb U3y4YeHHble TOHATHSL B IIpoliecce TIIOMCKA pelleHUs MaTeMaTHuecKU
6.23 copMy/IMpOBaHHONW TPOOIeMbl, MOJEIUpOBaTh peajbHble CUTyallM Ha s3bIKe
) reOMeTpUM, HCCAe[oBaTh IOCTPOEHHble MOJie/Id C MCIO/b30BaHWEM TeoMeTpUYecKuX
TIOHSTHHA W TeopeM, arrapara aarebpel, pellaTb MpPaKTHYeCKHe 3a/jaud, CBsi3aHHBIE C
HaXO0)K/leHWeM reOMeTPHUYUeCKUX BeTMIUH
Tabsmma 11.3
ITpoBepsiembie 3/1emMeHTHI cofep>kanus (11 kmacc)
Ko, IIpoBepsieMblii 371eMeHT COJiep>KaHUs
1 Yuca v BBIYUCTIEHUST
1.1 HarypanbHble U Liesible urca. [Ipy3HaKy [jeTMMOCTH LieJIbIX YHcesT
1.2 CrerneHb C paljuoHa/IbHBIM MOKa3aresieM. CBOMCTBa CTereHn
1.3 Jlorapu¢m urcna. [lecsiTHUHbIe M HAaTypasibHbIe JIOTapupMbI
2 YpaBHeHus U HepaBeHCTBa
2.1 ITpeobpa3oBaHKe BBIPAKEHHH, CO/IEPXKAILUX JIOrapU(MBI




2.2 ITpeobpa3oBaHKe BhIPAKEHUH, COJIEPXKAIL[UX CTETIEeHH C pallOHa/IbLHBIM MO0Ka3aTesieM
2.3 IIpumeps! TPUTOHOMETPUUECKUX HepaBeHCTB
24 IToka3are/bHble ypaBHEHUSI U HepaBeHCTBA
2.5 Jlorapudmuueckue ypaBHeHNsI U HepaBeHCTBa
26 CucreMsbl TMHelHbIX ypaBHeHUH. PellleHne NMpUK/IaHbIX 33/lady C [IOMOILbIO CUCTeMbI JIMHEeHHbIX
’ ypaBHeHUM
2.7 CucreMbl ¥ COBOKYITHOCTH PaljiOHATbHBIX YPABHEHUH U HepaBeHCTB
28 [IprMeHeHYe ypaBHEHMI, CUCTeM M HEpaBeHCTB K pelleHHI0 MaTeMaTHUeckuX 3afay U 3afay u3
' Pa3/MUHbBIX 001acTell HaAyKW U peanbHOM XKU3HU
3 DyHKIUM U TpaQUKu
31 Oyukuus. Ilepuoanueckue QyHkUMU. [IpoMeXXyTKM MOHOTOHHOCTH (GYHKLMUA. MakCMMyMbl U
’ MUHUMYMBI pyHKIMH. Hanbosblee 1 HarMeHblilee 3HaueHue (YHKLIMM Ha IPOMEXKYTKE
3.2 TpuroHoMmeTpuueckre (GyHKLNH, X CBOMCTBA U rpadUKU
3.3 INoka3arenbHast 1 torapudmuveckast GyHKILMM, UX CBOWCTBA U rpaduKy
3.4 HWcnonb3oBanue rpadmkoB GHyHKLMHN /7151 pellleHHst YpaBHeHHH 1 IMHeHHbIX CHUCTeM
35 Vcnonb3oBanve rpadvkoB (QyHKLMM /71 MCC/IeJOBaHUsI TIPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIe
’ BO3HHKAIOT NPH PeILeHUH 3a/jau K3 Pyrux y4eOHBIX TIPeMETOB U PeabHOMN KU3HU
4 Hauana MmaTemaTrueckoro aHanusa
4.1 HenpepriBHBIE QyHKI[MA. MeTo/1 MHTEPBAJIOB JIs PeIlleH!s] HePAaBeHCTB
4.2 [TpousBogHas ¢pyHKIMU. ['eoMeTprueckuit U Gu3NUeCcKUii CMbIC IIPOU3BOAHOM
43 IIpousBozHble 37eMeHTapHbIX GYHKUUA. DopMysbl HaxXOX/eHHs TIPOM3BOJHOM CyMMBI,
’ TIpOM3BeZleHHs U YaCTHOrO (DyHKLIUH
44 IIprMeHeHVe TIPOM3BOJHOM K HWCCAeJOBaHWI0 (GYHKIMHA Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
’ HaxosxeHve HaubOoJIbLIEr0 ¥ HAUMEHbIIEr0 3HaueHUs (YHKLIMM Ha OTpe3Ke
45 ITprMeHeHYe POU3BOAHOM AJIs1 HAXOK/IeHHST HAWTYYIIIero pellleHus B TPUK/IHbIX 3a/auax, Jis
’ oTpeZie/IeHHst CKOPOCTH TIPOLiecca, 3a[aHHoro (opMyJIoi Uv rpadukoM
4.6 IMepBoobpa3sHast. Tabswija mepBooOpa3HbIX
47 WHnrerpan, ero reomerpuueckuil M (pusnveckuil CMbIC]. BrluncneHue uHTerpana mo Qopmyse
’ HeroTtoHa - JletibHuiia
5 Teopusi BepOATHOCTeN U CTaTUCTHKA
UncioBble XapaKTePUCTUKHM C/IyYalHBIX BeJIMUMH: MaTeMaTHuecKoe OXKu/aHWe, NUCIepcus U
CTaH/lapTHOe OTK/IOHeHHe. [IpriMephl IpUMeHeH!sT MaTeMaTHUeCKoro OXKHZaHWsl, B TOM UHC/Ie B
5.1 3ajlauax U3 TI0BCeJHEBHOM >Xu3HU. MareMaTuueckoe o>xujaHue OUHapHOH C/ly4yaiiHON BelMUMHBL
MaremaTiueckoe OXHJaHHe CyMMBbI C/IyYaliHbIX BeJIMUMH. MaTeMaTHuecKoe OXXUJaHUe WU
[WICTIePCHSI TeOMeTPHUeCKOro ¥ OTHOMHANBEHOTO pacripe/iesieH|i
59 3akoH OOJBIIMX YKMCE W €ro pojib B Hayke, MpuUpofe W obiiectBe. BbIGOpOUHBIH MeTOZ
’ HccneioBaHUM
53 [Tpymepsl HeNpepBIBHBIX C/TyYaliHBIX BeMUWH. [IOHSATHE O MJIOTHOCTH pacrnpeseseHus. 3ajauy,

MIPUBOJSILIVE K HOPMaJIbHOMY pacrpe/iesieHuto. [IoHsATHe 0 HOpMa/lbHOM pacrpe/ie/ieHuu




6 I'eomeTpus

LyMHApUYecKass  MOBEPXHOCTb,  00pa3ylolye  [WIMHADUYECKOH  TOBEPXHOCTH,  OCh
6.1 LWIMH/PUYECKON MOBepXHOCTH. LInnuuap: ocHoBaHus M G0KOBast TIOBePXHOCTb, obpasyloas 1
0Cb, TI/I0L}a/ib OOKOBOM 1 MOTHOM NIOBEPXHOCTU

KoHuueckast MOBepXHOCTh, 06pa3yroliie KOHUIECKOU MOBEPXHOCTH, OCh U BEPIIMHA KOHUUECKOH
6.2 noBepxHocTH. KOHyC: ocHOBaHHMe U BepIMHa, 06pa3yroiiasi ¥ 0Ck, IUIOMIaAs GOKOBOH M IOTHOM
TIOBEPXHOCTH. Y CceueHHBIH KOHYC: 00pa3yrolljie 1 BbICOTA, OCHOBAHUS M OOKOBasi [I0BEPXHOCTD

Chepa w 1map: LeHTp, paguyC, AUaMeTp, IUIOMab TOBepXHOCTH cdeprl. B3anMHoe

6.3
pacriosio>keHre cepsl ¥ IJIOCKOCTH, KacaTe/lbHasi IIOCKOCTh K cdepe, M1011ab chepbl
6.4 V306pakeHure TesT BpallleH!s Ha TUVIOCKOCTH. Pa3BepTKa UIMHJpPA U KOHYCa
6.5 KomOuHaImu Ten BpalljeHHss U MHOTOTPAaHHHUKOB. MHOTOTpaHHHMK, OMMCAHHBIA OKOJIO Cdepsl,
’ cdepa, BMcaHHasi B MHOTOTPAHHUK, WIH TeJI0 BpallleHus
IMousitvie 06 o6beme. OcHOBHBIE CBOMCTBa 00beMOB Tesl. Teopema 06 06beMe MPSIMOYTOJIBHOTO
6.6 napajuiesienunesa U cnefcTBus U3 Hee. O6beM LMHZApPA, KOHyca. OObeM Iapa U IIOLaJb
cdeprr
6.7 ITopo6Hele Tesla B pocTpaHcTBe. COOTHOLIEHUST MeXX/y TUIOIAsIMU [I0BEpXHOCTeH, obbeMaMu
’ 1M0{00OHBIX TeJT
6.8 CeueHust MMHApPA (TapasiienbHO W TIepreHAVKY/ISIPHO OCH), CeueHUsl KOHyca (TapasiienbHoe

OCHOBAHMIO U IIPOXOJsliiiee yepe3 BepI.HI/IHy), CeyeHus 1lapa

BekTtop Ha M/IOCKOCTH U B TpocTpaHcTBe. CrIOKeHHMe U BBIUMTaHHWE BEKTOPOB. YMHOXXeHUe
6.9 BeKTOpPa Ha 4MCI0. Pa3nokeHue BeKTOpa 10 TpeM HeKOMIUIaHapHbIM BekTopam. IIpaBuiio
napasuiesienunesa. PellieHue 3a/au, CBSI3aHHBIX C IPUMeHeHNeM MNpaBuI AeliCTBUM C BeKTOpaMH

HPHMOYFO]I])H&H CHCTeMa KOOpAWHAT B TIIPOCTPAHCTBE. KOOp,[[I/IHaTLI BEKTODA. HpOCTeﬁIHHe
3aaui B KOOpAWHATAaX. Yron MeXy BEKTOPpaMH. CKEUIHPHOG rpousBeeHre BEKTOPOB.
Brruncnenue yIJioB MeXAy TMNpsAMBIMHA W TIJIOCKOCTAMU. KOOp,ELHHaTHO-BEKTOprII‘/JI MeTOJ[ Tpu
pelieHrr reoOMeTpuueCcKmx 3aziad

6.10

ITpunoxenue

112.10. [ns mpoBefeHUs1 eJUHOr0 TOCYJapCTBEHHOrO S5K3aMeHa II0 MareMmatvke (fganee - EI'D mo
MaTeMaTHKe) WCIO/b3yeTcsl TepeueHb (KOAWU(UKATOP) TpPOBepsieMbIX TpeOOBaHWM K pe3ysbTaTaM OCBOEHHUs
OCHOBHOU 00pa30BaTe/ibHOM MPOrpaMMbl CpefiHero 0611jero 06pa3oBaHust U 37IEMEHTOB CO/IePKAHUS.

Tabmwria 12
ITpoBepsiemble Ha EI'D 1o MaTeMaTHKe TpeOoBaHUs
K pe3yJsibTaTaM OCBOeHHsI OCHOBHOM 00pa30oBaTe/lbHOM MPOrpaMMeI
cpezHero obiero o6pazoBaHust
Kop [TpoBepsiemble TpeOOBaHUS K MTPeAMETHBIM pe3y/IbTaTaM OCBOEHHST OCHOBHOM
TIpOBEPSIEMOr0 oOpa3oBaTebHOM MPOrpaMMbl CpeJTHET0 0011ero 06pa3oBaHust
TpeboBaHuUs
1 Bnasenve MeTojamMM — [JOKasaTeNbCTB, airOPUTMaMHM  pelIeHUsl 3ajad; yMeHue

¢opMynMpoBaTh U ONEPUPOBATH TIOHATHSIMHU: ONpe/ieNieHWe, aKCHOMa, TeopeMa,
CJleiCTBUe, CBOWCTBO, TIPM3HAK, /[I0KA3aTelbCTBO, PABHOCWIbHBIE (HOPMYJIUPOBKHU;
MIPUMEHATh HX; YMeHHe (OpMyJMpoBaTh 0OpaTHOE U IPOTHBOIIOIOXHOE YTBEP)KIEHHe,
NPUBOJUTL TIPUMepbl 1 KOHTPIIPUMEpBI, HCII0/Ib30BaThb MeETOZ, MaTeMaTHuecKou
VHZYKLWH; TIPOBO/IWTH JOKa3aTe/lbHble PACCY)K[EHHUs! TIpY pellleHWH 3ajay, OlLleHWBaThb
JIOTUYeCKYIO NPaBW/ILHOCTb PacCy’K/ieHUi; yMeHre OllepyupoBaTh MOHATHUSMU: MHOXeCTBO,
TIOJJMHOKECTBO, OIepaliyd HaJ, MHOXKeCTBaMH; yYMeHHe WCII0Jb30BaTb TeOPeTHKO-




MHO>KeCTBEHHBII anrapar /ijist OIMCaHuUsI pea/IbHBIX MPOLIECCOB U SIBJIEHUH Y TIPH pelleHHH
3a7ilay, B TOM YWC/le U3 JPYTUX yueOHBIX MPeAMETOB; yMEHHe OIIePHpPOBAaTh MOHSTHSIMMU:
rpad, cBs3HbIN rpad), AepeBo, LUK/, rpad Ha TUIOCKOCTH; YMeHHe 3a/laBaTh U OIHCHIBAaTh
rpadpl pa3TMYHBIMU CITOCOOAMMU; MCTI0/IB30BaTh rpadbl TIpY pelleHnH 3aad

YMeHMe orepupoBaTh MOHATUSMU: HaTypaJbHOE YKCIIO, 1jeJIoe YMC/IO, CTelleHb C Lie/IbIM
ToKasaresieM, KOpeHb HaTypajbHOW CTelleHH, CTelleHb C pallMOHa/NbHBIM II0KasaTeseM,
CTereHb C JeHCTBUTEIBHBIM [10Ka3aTesieM, Jorapudm uucia, CHHYC, KOCHHYC ¥ TaHTeHC
TIPOM3BOJILHOTO YHMCJIA, OCTAaTOK IO MOJYJIO, PaljiOHaIbHOE YKC/I0, HMppalOHaIBHOEe
YMCJIO, MHOKECTBA HAaTypa/bHbIX, Le/bIX, palOHaAbHBIX, [EeMCTBUTENbHBIX UMCe;
yMEeHHe WCIOb30BaTh TPU3HAKY [IeJIMMOCTH, HAaUMEHbIIWK OOWMH JenuTens W
HavMeHblllee ofljee KpaTHOe, alrOpUTM EBK/iuza mpy pellieHHMM 3afad; 3HAKOMCTBO C
pa3/UUHBIMUA TO3UL[MOHHBIMU CUCTEMaMM CUMC/EeHUs; YMeHUe BBIIOJHATh BbIUMC/IEHHE
3HaueHWH U 1peobpa3oBaHUs  BBIPAKEHWH CO  CTeMeHsSIMM W JiorapudMami,
nipeobpa3oBaHusi [pOOHO-pAllMOHAIbHBIX BBIpa)KEHHI; YMeHHe ONepupoBaTh MOHITHIMH:
Noc/le/joBaTe/IbHOCTb, apudMeTUdecKass IIPOrpeccusi, TreoMeTpuueckas IIpOrpeccus,
OeckoHeuHO  yObIBarollas ~ reoMeTpHuecKas  TPOTPeCcCHs;  yYMeHWe  3a/|aBaTh
TI0C/IeIOBaTe/IbHOCT, B TOM UHC/Ie C TIOMOILBIO PEeKYPPeHTHBIX (OpMyJs; yMeHHe
OIepupoBaTh MOHATUSMM: KOMILJIEKCHOE YHC/IO, COMpSUKEHHblE KOMILIEKCHBIE UHCIIa,
MOAY/Ib M apryMeHT KOMIUIEKCHOTO 4WC/Ia, (popma 3amucy KOMIUIEKCHBIX UMCell
(reomeTpuyeckasi, TpPUTOHOMeTpUuecKas M aarebpanyeckas); yMeTb IIPOH3BOJUTH
apudMeTHUecKre JIeMCTBUSI C KOMIUIEKCHBIMU YWC/IaMM; TPUBOJUTH  TIPUMeEPEI
HCII0J/Ib30BaHUsI KOMILJIEKCHBIX YMCe/I; OllepupoBaTh MOHATUAMU: MaTtpula 2 X 2 U 3 X 3,
orpe/ie/IUTe/b MaTPULIbL, FeOMeTPUUECKUM CMBICIT OIpe/ie/InTe s

YMeHUe oIepupoBaTh MOHATUSMU: palliOHa/lbHble, MppaljMOHa/bHbIe, TOKas3aTe/bHble,
CTeleHHble, jorapudmuyeckye, TPUTOHOMETPUUECKHEe YpaBHEHHSI M HepaBeHCTBAa, UX
CUCTEMBI;  yMeHHe  OIepupoBaTb  IOHSTHSIMM:  TOX[ECTBO,  TOXKAECTBEHHOEe
npeoOpa3oBaHue, ypaBHeHHWEe, HEPaBeHCTBO, CHUCTeMa YypDABHEHHWH W HepaBeHCTB,
PaBHOCW/IBHOCTb ypaBHEHHI, HEpaBeHCTB W CHUCTeM; YMeHHe pellaTb ypaBHEeHus,
HEpaBeHCTBA M CHCTEMbl C TIOMOIBIO pPAa3/IMUHBIX TIPUEMOB; pellaTh YpaBHEHWS,
HEepaBeHCTBA M CUCTEMBI C TIapaMeTPOM; MTPUMEeHSITh ypaBHEHHUsI, HePaBeHCTBA, NX CUCTEMBI
[JIs1 pellieHNs] MaTeMaTHUeCKUX 3a7iau ¥ 3aZiad U3 pa3/iMuHbIX obnactell HAyKU U peanbHOM
JKU3HU

YMeHue omnepupoBaTh NOHATUAMU: (YHKIMS, YEeTHOCTb (GYHKLUM, I1€PHOJUYHOCTD
(GYHKIMM, OrpaHUUYeHHOCTh (DYHKL[MM, MOHOTOHHOCTH (PYHKLIMH, 3KCTpeMyM (yHKLWH,
HauboJiblilee 1 HaUMeHblIee 3HaueHus1 PYHKIMU Ha IPOMEXXYTKe, HellpepbIBHast (QyHKIIS,
acCHUMITTOTHI TpadyKa QYHKLMH, NIepBasi U BTOpast IPOM3BOHas (PYHKLMH, FeOMeTPHUUECKU
Y (pu3MuUecKuil CMBIC] TIPOM3BO/IHOM, MepBo0Opa3Hasi, Ornpe/e/ieHHbIM WHTerpaj; yMeHue
HaXOZIUTb acCUMITOTHI TpadWka (yHKIMH; YMeHHe BLIUMCJ/ISTb TPOW3BOJHBIE CYMMBEI,
TIpOU3Be/IeHNs], YaCTHOTO Y KOMMO3UIMK (GYHKIUH, HaXOJUTh ypaBHEHWEe KacaTeJbHOU K
rpadwKy QYHKIOWH; yMeHHe HaxXOJWTh TIPOM3BOJHbIE 3/IeMeHTAapHbIX (YHKLWH; yMeHHe
WCII0/1b30BaTh TPOU3BOJHYIO Il UCC/Ie/[0BaHUS (YHKLMM, HaxOAUTh Haubosbliue U
HaviMeHblIMe 3HaueHWs (YHKIWUH; CTPOWUTH TPadyKd MHOTOUNEHOB C HCIOIb30BaHUEM
anrapara MaTeMaTH4ecKOro aHaiu3a; IPUMEHSTb MPOU3BOAHYIO [is HaxXxOXKeHHs
HaW/lyylllero pelleHuss B TPUK/IaAHBIX, B TOM UMC/IE COLMAJbHO-3KOHOMHUECKHX |
¢3nUeckrx 3a7jauax; HaXOAWTH IUIOLWIaZW W 0OBeMbl (PUTYD C TOMOILBIO WHTErpasa;
TIPUBOJIUTH TIPUMePEI MaTeMaTH4ecKoro MOZIe/TMPOBaHUs c TIOMOIL[BHO
muddepeHIManbHBIX YpaBHEHNH

YMeHue orepupoBaTh MOHATHAMH: TpadyK (YHKUUM, oOpaTHas (YHKLHS, KOMIIO3ULHS
¢byHkimd, suHelHas (QYHKUUs, KBaZpaThuHas (YHKUWS, pauyoHambHas (YHKLWS,
cTerieHHass (YHKLUWS, TPUTOHOMeTpuueckue (hyHKIMM, oOpaTHbIe TPUTOHOMETPHUUECKHEe
¢GbyHKIMY, TOKa3aresibHass M Jiorapudmuueckass (YHKIUM; YMeHHe CTPOWTh TpaduKu
W3yUYeHHBIX (DYHKIMH, BBINMOJHATH NpeoOpa3oBaHus rpauKoB (yHKIMH, WCMOIb30BaTh
rpaduKy J/is M3y4yeHUsl IIPOLECCOB M 3aBUCHUMOCTeH, TpY pelleHud 3afiau U3 [pyrux
yueOHBIX I[IpeMeTOB U 33/a4 U3 peasbHOMN >KU3HH; BbIpaXaTb (pOpMyJIaMH 3aBUCHMOCTU
MeXy BeJHUMHAMU; WCII0b30BaTh CBOWMCTBA U rpaduku GYHKUWN [/ pelleHus
ypaBHEeHHI, HepaBeHCTB M 3aJad C IlapamMeTpaMH; H300pakaTh Ha KOOPJMHATHOM
TJIOCKOCTH MHOYKEeCTBA pelleHNd ypaBHeHHH, HepaBeHCTB U UX CUCTeM




YMeHUe pelllaTh TEKCTOBbIE 33J,auM pasHbIX TUIOB (B TOM UMC/e Ha IPOLIEHTHI, [JOMU U
YacTH, Ha JIBIKeHHe, paboTy, CTOMMOCTb TOBapoOB M YC/yT, HalOTH, 33Jjauu K3 00JacTu
yTIpaB/eHus] JIMUHBIMA U CeMelHbIMU (PMHAHCAMH); COCTABJISITh BbIPDa)KEHHs], YpaBHeHUs,
HepaBeHCTBAa M MX CHUCTeMbI 110 YCJIOBUIO 3aJjauM, UCC/Ie/l0BaTh TOJyueHHOe pelleHHe U
OLIeHUBATh TIPAB/OMOJO0OHOCTb Pe3y/IbTaTOB; YMEHHE MOJIe/IUPOBATh PeajlbHble CUTYaLUM
Ha sI3bIKe MaTeMaTUKH; COCTaBJISATh BbIDAKEHUS, YpaBHEHHs, HepaBeHCTBa U UX CHUCTEMBI
10 YCJIOBUIO 3a/lauy, MCC/Ie/l0BaTh IOCTPOEHHble MOJZleNN C KCIO/b30BaHWeM armrapara
asreOpbl, UHTEPIIPETUPOBATh TIOMYyUeHHBIN pe3y/bTaT

YMeHue orneprpoBaTh MOHATUSIMU: CpeJHee apudMeTHueckoe, MeJuaHa, Haubosnbliee U
HavMeHblllee 3HaUeHus, pasMax, JUCIIepCHs, CTaH/ apTHOe OTK/IOHeHYe YHC/I0BOro Habopa;
yMeHHe U3BJeKaTb, UHTEpIIPeTHPOBaTh MH(OPMALMIO, TpeJiCTaB/AeHHy0 B Tabauiax, Ha
Juarpammax, rpadukax, OTPa’KalOIlyl0 CBOWCTBA peajbHbIX MPOLIECCOB U SIBJIEHUN;
Mpe/CTaB/IsaTh  WH(OpPMANMI0 C TIOMOLIpI0 Tab/iWL W [UarpamM; HCC/IeA0BaTh
CTQTUCTUUECKHe JlaHHble, B TOM UHC/JIe C IPUMeHeHHeM Trpaduueckux MeTOJOB U
3JIEKTPOHHBIX CPE/ICTB; TpadHueCcKy UCCIeA0BaTh COBMECTHbIE HAOMIOAEHNSI C TIOMOLIBIO
[WarpaMM pacCerBaHUs U IMHEHHOW perpeccruu

YMeHHe OrepupoBaTh OHATUSMU: CJTyYalHEBIN OTIBIT U CTydaiiHoe COOBITHE, BepOSITHOCTh
CJIy4aiiHOTO COOBITHS; YMeHHe BBIYUC/ISTH BePOSITHOCTh C HCIIO/Ib30BaHHEM rpadruecKrx
METO/I0B; IPUMEHSTh (DOPMYJIbI CJIOXKEHHS U YMHOKEHHST BePOSITHOCTeH, OpPMYJTy TTOJTHOM
BeposiTHOCTH, (opmyny bepHynnu, KoMOWHaTOpHbIE (akTel W (OPMYJIBI; OLEHHUBAThH
BEPOSITHOCTU  peaslbHbIX COOBITHI; yMeHHe OIepupoBaTh TMOHSATHSIMM: CydaiHas
Be/IMUMHA, paclipefie/ieHle BepoATHOCTEH, MaTeMaTHyecKoe O)KHJaHWe, AUCIIepCUs U
CTaH/lapTHOe OTK/IOHEeHHe CIydaiiHOM BelMuuHbI, (YHKI[MM pacrpejiesieHnsl U MI0THOCTU
PaBHOMEPHOr0, T10Ka3aTe/JlbHOIO U HOPMaIbHOI'O pacripefie/ieHUd; yMeHUe HUCI0/b30BaTh
CBOMCTBa M3yuyeHHBIX paclipefle/leHUi [Jis1 pellleHUs! 3a/lauy; 3HAKOMCTBO C TOHSTHSIMU:
3aKOH OOJbIIMX uYMCes, MeToAbl BBHIOODOUHBIX HCC/IEJOBaHUM; YMeHHe TIPUBOJUTH
TIPUMEPBI TIPOSIB/IEHHUS 3aKOHA OOJIBIIMX YHCEeN B TIPUPOJHBIX U OOIeCTBEHHBIX SIBJIEHUSAX;
yMeHUe OIepHpoBaTh MOHATUSMU: COUYeTaHHWe, IepeCTaHOBKa, YAC/IO COYeTaHWM, UYMC/I0
repecTaHoBOK; OwWHOM HpBIOTOHA; yMeHHWe TIpPUMEHSATh KOMOWHATOpHBle (aKThl |
pacCy>X[ieHus1 [iiss pelleHHs 3afay; OLIeHWBaThb BEPOSITHOCTH pealbHBIX COOBLITHI;
COCTaBJIATh BEPOSITHOCTHYIO MO/le/Tb I UHTepIpeTUPOBaTh M0/IyYeHHbIM pe3y/IbTaT

YMeHre orepupoBaTh MOHSATHSMH: TOYKA, TpsiMasi, IJIOCKOCTb, TPOCTPAHCTBO, OTPe30K,
Ay4, BeJMUMHA YIJa, IUIOCKWUM yroj, [JBYTPaHHBIA yroj, TpexXrpaHHBIA Yroi,
CKpeIIMBaKLecss TpsiMble, TMapa/uyielbHOCTb W TEePIHeHAUKYISPHOCTh TPSMBIX |
TJIOCKOCTeH, yrosl MeXJy NMpsIMbIMH, YIOJ1 MeXy MpsIMOM M IUIOCKOCTBIO, YIO/1 MEXIY
IJIOCKOCTSIMM, PACCTOSIHME OT TOYKU [0 IUIOCKOCTH, pacCTOsTHMe MeXAy TNPsIMBIMY,
paccTosiHre MeX/ly TJIOCKOCTSIMH; YMeHHe MCI0/Ib30BaTh IPY PellleH!H 3a/au U3y4yeHHbIe
(baKTbl ¥ TeopeMbl TUIAHUMETPHH; yMeHHe OLeHHWBATh pa3Mepbl 00BEKTOB OKpPY’KaroLlero
MHpa; CTPOMTb MaTeMaTW4yeCKHe MOJieId C TOMOIIbI0 TeOMeTPUYeCKHX MOHSITHN U
BeJTMYYH, PelllaTh CBsI3aHHbIe C HUMH TTPAaKTHUeCKre 3a/[au
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YMeHHe OrepupoBaTh TOHATHAMM: TUIOMIaAL (GUryphl, 00beM (GHIypbl, MHOTOTPAaHHUK,
MpaBU/IbHBI MHOTOTDAHHMK, CeUeHHe MHOTOrPaHHWKA, Ky0, Tapasienenuvres, MpU3Ma,
nupamuzia, Gurypa U MoBepxXHOCTb BpallleHWs, LMIUH/D, KOHYC, Iap, cdepa, Miomans
cdepsl, TUIOMIAAL MOBEPXHOCTH THMPaMU/bI, TIPU3MbI, KOHYCa, LWIMHAPA, 00beM Ky0a,
NIPSIMOYTO/ILHOTO  TapasulesieNiunesia, IMUpaMH/bl, IPU3MbIL, LWIMHApPA, KOHyca, IIapa,
pasBepTKa TIOBEPXHOCTH, CeueHWs KOHyCa M LWIMHApPA, MapajjenbHble OCU WM
OCHOBaHMIO, CeyeHHe 11apa, TI0CKOCTh, Kacarolascs cdepsl, UIMHAPA, KOHYCa; yMeHHe
CTPOUTH CeueHHe MHOrOrpaHHHKA, 1300pakaTh MHOTOTPaHHUKH, (UTYPHI U NTOBEPXHOCTH
BpallleHUs, MX CeUYeHHs, B TOM 4YWCJIe C TIOMOINBIO 3/eKTPOHHBIX CPeZCTB; YMeHHe
TIPUMEHSITh  CBOWCTBA TeOMETPHUUeCKUX (UTyp, CaMOCTOSATeNbHO (HOpMYIMpPOBATh
oripeZiesieHUs] W3y4yaeMbIX (GUryp, BBIABATAaTh THIIOTe3bl O CBOMCTBAaX M TIPU3HAKax
reOMeTpUYecKUX (Uryp, O0OOCHOBBIBATH WM OINpPOBEPraTh HX; yMeHHe MPOBOJUTH
Knaccupukanyoo GUIyp 10  pasMuHbIM IIPU3HAKaM, BBIIOJHATL HEOOXO[UMble
JIOTIOJIHUTE/IbHBIEe TIOCTPOEHUS
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YMeHMe oreprpoBaTh MOHSATHSIMU: [IBI)KEHHE B MPOCTPAHCTBeE, MapasulesbHbINA MepeHoc,
CUMMETpHsI Ha IUIOCKOCTM W B TPOCTPAHCTBE, TMOBOPOT, Mpeobpa3oBaHue MmoAobus,
nofo6Hble GUTypBl; yMEHHe paclio3HaBaTh PaBHbIe U MOAOOHbIE (GUTYpHI, B TOM UMC/IE B




TIpYpoOJie, MCKYCCTBe, apXUTEKType; MWCIO/b30BaTh T'eOMeTpHUUecKHe OTHOLIEeHUs IIpU
pellIeHrH 3a[,ay; HaXO[UTh reoMeTpUUecKre BeJHUMHBI (JJIMHA, YroJ, IUIoUIazb, 00beM)
MpU pellleHUy 3aflad W3 JPYTUX y4yeOHBIX TMPeAMETOB W W3 peajlbHOM >KU3HH; YMeHHe
BBIYMC/ISITE TeOMeTPUUeCKHe BeJWUMHBl (JJIMHA, YTron, IUIomjajb, 00beM, IUIomajb
TIOBEPXHOCTH), HWCIIONB3Yysl W3yueHHble (OpMy/Ibl M MeTOZABI, B TOM UHC/IE: IUIOLIAfb
TOBEPXHOCTH TIMPaMUbl, TIPU3MbI, KOHYCa, LWIMHApPA, Mowaas chepsl; odbeM Kyba,
NIpSIMOYTO/ILHOIO Tapasie/lenumesia, MApaMU/bl, TNPU3MBIL, LIWIMHJpPA, KOHYycCa, lIapa;
yMeHHe Hax0/IUTh OTHOILIeHHe 00beMOB MO/J00HBIX Guryp

12 YMeHre oOmnepyupoBaTh MOHATHUSMHU: TIPSMOYTOJIbHAas CHUCTeMa KOOpAWHAT, BeKTOp,
KOOpZIMHaThl TOUKH, KOOPAMWHATHI BEKTOpa, CyMMa BeKTODOB, NPOM3BeJleHHe BeKTOopa Ha
YNC/Io, pa3/ioKeHWe BeKTopa 10 0asucy, CKajaspHOe TIpOM3BeZeHHe, BeKTOPHOe
Npou3BeJleHHe, Yrol MeX[]y BeKTOpaM{; yMeHHe UCIO/Ib30BaTb BEKTODHBIA U
KOOpDZWHATHBIA METOJ, [jisl pelleHHsi TeOMeTPHUeCKUX 3aJad U 3a7a4 JPYrux y4eOHBIX
Tipe/iIMeTOB

13 YMeHue BbIOMpaTh MOAXOASIIMM MeTOZ [Jisl pelleHrs 3aJaud; MOHMMaHHe 3HauMMOCTH
MaTeMaTUKU B W3y4eHWH IPUPOJHBIX U OOLIeCTBEHHBIX IPOLIECCOB U SIBMEHUH; yMeHHe
pacrio3HaBaTh IMPOsIBJIEHWE 3aKOHOB MaTeMaTHKM B WCKYCCTBE, yMeHHe TIPUBOJWTH
TPUMepPbI MaTeMaTUUeCKUX OTKPBITHI POCCHUICKON 1 MUPOBOW MaTeMaTUueCcKoi HayKu

Tabsma 12.1

[TepeueHs 371eMeHTOB CcoZiep>KaHus, NpoBepsieMblx Ha EI'D
10 MaTeMaTHKe

Kon IIpoBepsieMblii 371eMeHT CO/lep>KaHUs
1 UYucra ¥ BBIYUCIeHUS
1.1 Harypanbsble 1 Liesble yncia. IIpyusHaky [e/IMMOCTU LieJIbIX Yrcest
1.2 PanponaneHble umnciaa. OOBIKHOBeHHble U JleCATUYHblE JApoOM, IIPOLIeHTH, OecKOHeuHble

nepuoAuYecKue Apoou

1.3 Apudmernuecknii KOpeHb HaTypalbHOW CTereHH. [leHCTBUS C apUQMeTUYeCKUMH KODHSIMU
HaTypasbHOM CTereHH

1.4 CrerneHb C LiesibIM MoKa3artesneM. CTeleHb € palOHATbHBIM MoKa3ateneM. CBOWCTBa CTerleHU

1.5 CHuHyC, KOCHHYC W TaHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'eHC
YKC/IOBOTO apryMeHTa

1.6 Jlorapudm umcia. [lecaTuuHble U HaTypaibHbIe JI0Tapru(MBbI

1.7 [HelicTBuTenbHble uHucaa. ApudMeTHueckre Orepaud C  /IeMCTBUTENbHBIMA — UHC/IAMH.
[IpubmkeHHble BBIYMC/IEHWS, TIpaBUIa OKPYIJIEHWs, TIPUKW/IKA W OLIEHKa pe3yJbTaTa
BBIUMC/IEHUN

1.8 ITpeobpa3oBaHue BbIPKEHHH

1.9 KomrinekcHele unciia

2 YpaBHeHUSs U HepaBeHCTBa

2.1 Lesnble v 1poOHO-paroHaNbHbIE YPaBHEHUS

2.2 VppaiyoHanbHble ypaBHEeHUS

2.3 TpuronoMmerpuueckye ypaBHeHUs

24 IToka3zaTenpHbIe U TorapuMUUyecKre YpaBHEHUS




2.5 Lenbie u 1poOHO-paIMOHANIBEHBIE HEPABEHCTBA
2.6 VppauyoHanbHble HepaBeHCTBa
2.7 TToka3aTenpHEIE U IOTapU(MIUUIeCKrie HePAaBEHCTBa
2.8 TpuroHomeTpuueckre HepaBeHCTBa
29 CucreMbl Y COBOKYTTHOCTH YpaBHEHUI U HepaBeHCTB
2.10 YpaBHeHUs], HepaBeHCTBa U CUCTeMBI C [lapaMeTpaMu
211 Marpuija cucTeMbl JTMHENHBIX ypaBHeHUH. Orpe/je/uTenb MaTpULIbI
3 DYHKIUU U TpaUKU
3.1 @dyHKuus, crnocodbl 3asanus GyHKuuM. [paduk ¢yHKiM. B3ammHO oOpartHble (QyHKLWH.
UYeTHble 1 HeueTHbIe QyHKIMU. [Teprioanyeckie GyHKIMN
3.2 O6siacTh oOmpefie/ieHUss U MHOXKECTBO 3HaueHWd QyHKUuuu. Hymi ¢yHKipu. ITpoMexyTKu
3HAKOIOCTOSTHCTBA. [IpOMEXXyTKM MOHOTOHHOCTH (YHKUMM. MaKCUMyMbl ¥ MHUHUMYMBI
¢ynxuyy. Hanbosblilee 1 HavMeHbIlee 3HaUeHKe (QYHKIMN Ha TIPOMEXKYTKe
3.3 CrereHHast pyHKLMS C HaTypaabHBIM M L{eJIbIM IT0Ka3aresieM. Ee cBoiicTBa 1 rpaduk. CBoicTBa U
rpadyK KOpHSI N-0¥ CTereH:
34 TpuroHomeTpudeckre GyHKLMH, UX CBOWCTBA U IpadyKu
3.5 ITokazaTenbHast U ioraprudmuueckast GyHKIHH, UX CBOWCTBA U Ipaduku
3.6 Touku pa3peiBa. AcumnToThl TpadukoB ¢yHkiuil. CBolicTBa (yHKLMM, HeNpepbIBHBIX Ha
OTpe3Ke
3.7 ITocie0BaTeNBLHOCTH, CIIOCOOLI 3ajaHMsI [T0C/Ie[OBATE/ILHOCTEH
3.8 Apudmernueckas ¥ reomerpruyeckas nporpeccri. @opmyra C/I0XKHBIX ITPOLIEHTOB
4 Hauana MaTeMaTH4ecKoro aHanusa
4.1 ITpousBosHast GyHKIMK. [Ipon3BOAHBIE 3/1eMEHTapHBIX QYHKLMH
4.2 [IprMeHeHHe TIPOM3BOJHOM K HCCAe[oBaHWIO (YHKIMA Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxzeHvie HauboJIbIIEro ¥ HAUMEHBIIEro 3HaueHus! (YHKLIUM Ha OTpe3Ke
4.3 IepBoobpa3sHast. IHTerpan
5 MHokecTBa U JIOTUKa
5.1 MHO>XeCTBO, orepalyy Haj, MHO>KecTBaMU. JlnarpaMmel Jiiiepa - BeHHa
5.2 Jloruka
6 BeposATHOCTb U CTaTUCTHKA
6.1 OnucaresibHas CTaTUCTHKA
6.2 BeposTtHOCTB
6.3 KombuHaToprka
7 I'eomeTpus
7.1 ®urypsl Ha MJIOCKOCTH




7.2 [IpsiMble ¥ TIIIOCKOCTU B ITPOCTPAHCTBE

7.3 MHororpaHHukKu
7.4 Tea ¥ TOBepXHOCTH BpalL|eHUs
7.5 KoopauHats! ¥ BeKTOpPBI

112.10. [ns mpoBefeHUsi eJUHOr0 TOCYJapCTBEHHOrO S5K3aMeHa II0 MareMmatvke (ganee - EI'D mno
MaTeMaTHKe) WCIO/b3yeTcs TepeueHb (KOAU(PUKATOP) TpOBepsieMbIX TpeOOBaHUM K pe3ysbTaTaM OCBOEHUs
OCHOBHOU 00pa3oBaTe/ibHOM MPOrpaMMbl CpeiHero 0611ero 06pa3oBaHUst U 37IEMEHTOB CO/I€PKAHUSL.

Tabsuria 12
ITpoBepsiembie Ha EI'D 110 MaTeMaTrKe TpeOOBaHUS
K pe3yJsibTaTaM 0CBOEHHsI 0CHOBHOM 00pa30oBaTe/lbHOM MPOrpaMMbI
cpezHero o61ero o6pazoBaHus
Kop npoBepsiemoro IMpoBepsieMble TpeGOBaHUS K MPeAMETHBIM Pe3y/IbTaTaM OCBOEHUST OCHOBHOM
TpeboBaHUsI obpa3oBareyTbHOM NIPOrpaMMBbI Cpe/iHero 0011jero 0opa3oBaHuUs
1 Brnagenne MeTojaMu —[1OKa3aTelbCTB, airOPUTMaMK  pelleHus 3ajiay; yMeHue

¢opMy/MpoBaTb ¥ OMEpPUpOBaThb TIOHATHSMU: OIpeZielieHre, akKCHOMa, TeopeMma,
C/le/ICTBUE, CBOWCTBO, TIPU3HAK, [l0KA3aTeNbCTBO, PaBHOCHU/BbHBIE (HOPMYJMPOBKY;
NIPUMEHATh UX; yMeHHe (OpMy/IMpoBaTh 0OpaTHOe W MPOTHBOIONOXHOE yTBepiK/eHue,
NIPUBOJUTL TIPUMepbl M KOHTPIPUMEpBI, HCIIO/Ib30BaTh MeTOJ, MaTeMaTHuecKou
VH/YKLMY; TIPOBOJUTH JlOKa3aTe/bHble pacCy)k[eHHsl NpU pellleHWH 3ajay, OL|eHHWBaTb
JIOTUYeCKYyl0 TMpaBWIBHOCTb  PacCy)K[EeHUM; yMeHHe OIepupoBaTb  MOHATHUSMU:
MHOXXeCTBO, TIOJMHOKECTBO, OIepaliy HaJ MHOKeCTBaMH{; yMeHHWe WCII0/Ib30BaTh
TeOPeTUKO-MHO)KeCTBEeHHBIM armapar /s ONMCAHUs peasbHBIX IPOLIeCCOB U SIBIEHUHN U
TIPU pEeLIeHNH 3324, B TOM YKC/Ie U3 APYTUX YUeOHBIX TIPEJIMETOB; YMEHHE OMEepUPOBATh
TIOHSITUSIMU: Tpad, CBSI3HBIN rpad, JepeBo, LMK/, Tpad Ha IIIOCKOCTH; YMeHHe 3a/|aBaTh U
OIMCHIBATh Ipadbl pa3MUHBIMU CI10COOaMU; MCI0/IB30BaTh Ipadbl IIpY pellieHnH 3334

2 YMeHHe onepupoBaTh MOHATUSMU: HaTypaJbHOE YHCIIO, LjeJIoe YHUC/IO, CTEeNeHb C LeJIbIM
ToKa3aTesjieM, KOpeHb HaTypalbHOW CTeleHH, CTelleHb C paljMOHaJbHBIM I0Ka3aTeseM,
CTeTeHb C JIeWCTBUTEIBHBIM TI0Ka3aTeseM, JorapudmM 4ncia, CHHYC, KOCHHYC U TaHTeHC
TIPOU3BOJIBHOTO YMC/IA, OCTaTOK IO MOAY/I, paljoHaAbHOe YMC/IO0, HWppaljioHaTbHOe
YMC/I0, MHOKECTBA HATypasbHBIX, Lie/blX, PaljMOHa/IbHBIX, [eMCTBUTE/NbHBIX UMCes;
yMeHHe WCIIOb30BaTh IPU3HAKK JIeUMOCTH, HaUMeHbIUMH OOyl Jenutens |
HavMeHblllee 00ILjee KpaTHOe, ajJrOpuTM EBK/Wza NMpM pelleHHW 3ajau; 3HAKOMCTBO C
Pa3/MYHBIMY TTO3ULIMOHHBIMYA CHCTEMaMH{ CUMC/IeHWs; YMeHVe BbIITOJHATH BBIUHC/IEHHEe
3HaueHWH W TipeoOpa3oBaHUS BHIDAKEHWH CO  CTeMeHSMU | Jiorapugmamuy,
npeoOpa3oBaHus JPOOHO-PAL[MOHABHBIX BEIDKEHHI; yMEHHe OIepUpPOBaTh NOHITHSIMU:
TOC/IeIOBATe/IbHOCTb, apr(MeTHyecKasi TIPOTPecCHs, TeOMeTpHUecKasi Iporpeccus,
OeckoHeuHo  yObIBarolasi  reoMeTpuueckas — IIPOTpeccHs;  yMeHHe  3aJaBaTb
T0C/IefloBaTe/IbHOCTY, B TOM YHC/Ie C TIOMOILIbIO peKyppeHTHbIX (hopMys; yMeHue
OTepupoBaTh MOHSTUSIMU: KOMIUIEKCHOE UHC/IO0, COIPSDKeHHble KOMIUIEKCHbIe UHC/a,
MOJy/Nb U apryMeHT KOMIIJIEKCHOTO 4Yuc/ia, ¢opMa 3amucy KOMILJIEKCHBIX —UMCer
(reoMeTpuyeckasi, TPUTOHOMeTpHUecKas W anrebpanueckas); yYMeTb TPOW3BOAUTH
apudpmMeTHyecKrie feHCTBUSI C KOMIUIEKCHBIMH UWCJIaMW; IIPUBOJUTH  TIPUMepHI
WCTO/Ib30BaHUsI KOMIUIEKCHBIX YMCeJT; OleprpoBaTh MOHATUSMU: MaTpulja 2 X 2 1 3 X 3,
oTpe/ie/IUTe/b MaTPULIbl, TeOMeTPUUYECKUM CMBIC/T OTIpe/ie/IuTes

3 YMeHre ornepupoBaTh MOHATUSIMU: paljMOHa/IbHble, MppallMOHA/bHbIE, TOKa3aTe/bHbIe,
CTeTleHHble, Jiorapu(MHUUecKre, TPUTOHOMETPUUeCKHe YpaBHeHHs M HepaBeHCTBa, WX
CUCTeMbl;  yMeHMe  OMepupoBaTb  MOHATUAMHU:  TOXKJECTBO,  TOX/ECTBEHHOe
npeoOpa3oBaHKWe, ypaBHEHWE, HEPaBeHCTBO, CHUCTeMa YPaBHEHWH U HEPaBeHCTB,
PaBHOCW/IBHOCTb ypaBHEHWI, HepaBeHCTB U CUCTeM; YMeHHe pelllaTb YpaBHeHus,




HepaBeHCTBa M CUCTeMbl C TIOMOINBIO pAa3/IMUYHBIX [IPUEMOB; pelLlaTh YpaBHEHHS,
HepaBeHCTBa U CHCTeMbl C TlapaMeTpoM; IIPUMEHSTb ypaBHeHHs, HepaBeHCTBa, UX
CHUCTEeMBI J/Is1 pellleHrs] MaTeMaTHUeCKHUX 3aJad 1 3a/jay U3 pasluuHbIX obmacTeld HAyKU U
peabHOM KU3HU

YMeHue OIeprpoBaTh MOHATUAMH: (YHKOWS, YeTHOCTb (YHKUWH, NepUOAUYHOCTh
(GyHKUMM, OrpaHUUeHHOCTb (YHKI[MM, MOHOTOHHOCTh (YHKLIMH, SKCTPeMyM (YHKLIUH,
HauOosiblllee W HauWMeHbllee 3HaueHUs GYHKUMM Ha TPOMEXYTKe, HerpepbIBHAs
GbyHkuys, acuMnToTel rpadvka (QyHKOMM, TiepBas W BTOpas TPOW3BOJHAs (PYHKI[UH,
reoMeTpuuecKnid M (M3MUecKuid CMBICI TIPOW3BOJHOM, MepBooOpasHasi, orpesieneHHbINA
VHTeTpaj; yMeHHe HaxXOAWTh acCHMINTOTHI rpaduka (yHKUMH; yMeHHe BBIUNCIISATH
MIPOM3BOZHBIE CYMMBI, TPOM3BeAEHMs, YaCTHOTO U KOMIIO3MLMM (YHKLUHA, HaXOUTb
ypaBHeHHe KacaTelbHOM K TrpaduKy (QYyHKIMY; yMeHHe HaXOAWUTb IIPOU3BOJHbIE
3/IeMeHTapHBIX (QYHKLWH; yMeHHe HCII0Nb30BaTh IPOU3BOJHYIO [yIl WCCIeA0BaHUs
(GYHKIMH, HAXOAWUTh HaUDOJIbIIIME U HaUMEHbIIIMe 3HaueHus1 (YHKIU; CTPOUTh rpaduKu
MHOTOU/IEHOB C HCIO/Ib30BaHMEM arrapara MaTeMaTHuecKoro aHalv3a; MPUMeHSTh
MPOW3BOZHYIO /Il HAaXOXK[eHUsl HaWIyUllero pelleHHs B TPUKIAAHBIX, B TOM UYHC/Ie
COLMA/IbHO-9KOHOMHUUECKUX W (UM3UUECKUX 33[ayaxX; HaXOOWUTh IUIOIAAX U OOBEMBI
¢uryp ¢ noMmoup0 UHTErpasa; IPUBOAXUTh IIPUMEPH MaTeMaTHUeCcKoro MO/Ie/TUPOBaHMS
C ToMo1IbI0 AuddepeHLIMaNbHBIX YpaBHEHUN

YMeHHe OrepyupoBaTh MOHATHAME: rpaduk GyHKUMM, oOpaTHast (YHKLHS, KOMIO3HULIUS
GyHKIMHA, nvHeliHass GYHKOWS, KBafipaTHuUHas (QYHKLWS, paljMoHanbHas (QYHKIWS,
cTerieHHast (DyHKLUs, TPUTOHOMeTpHUecKue (GYHKLIHUH, oOpaTHblEe TPUTOHOMETpHUEeCKHe
GbyHKLUMM, TOKa3aTefbHas W Jjorapudmuueckas GyHKLMM; yMeHHe CTPOUTh TpadHKu
W3yueHHBIX (YHKIUM, BBIMOHATE Mpeodpa3oBaHust rpadMKoB QYHKIWH, UCIOIb30BaTh
rpaduKK [yl U3ydyeHHs TPOLIECCOB M 3aBUCHUMOCTeH, NpU pelleHWd 3ajjau U3 JpYyrux
yueOHBIX TIpEMETOB U 3a7lau U3 peasbHOM >KU3HM; BbIpaXKaTb (OpMyJsiaMd 3aBUCUMOCTH
MeXAy BeJMYMHAMH; HCII0/MB30BaTh CBOMCTBA W rpadukd (yHKUMI s pelneHus
ypaBHeHWl, HepaBeHCTB W 3ajau C TMapaMeTpamHd; H300pakaTh Ha KOODAWHATHOW
TJIOCKOCTH MHOYKeCTBA PellleHH YpaBHeHHH, HepaBeHCTB U UX CUCTeM

YMeHue pelate TEKCTOBBIE 3alaul Pa3HBIX TUTIOB (B TOM UMC/ie Ha TPOLEHTHI, AOIU U
YyacTy, Ha JIB>KeHWe, paboTy, CTOMMOCTh TOBApOB M YCJIYyT, Ha/lOTH, 3afaud U3 0bacTu
yTIpaBJIeHUs TMYHBIMU U CeMeHHBIMU (PMHAHCaMM); COCTABJISITb BBIP&)KEHUs, YPaBHEHUs,
HepaBeHCTBA U WX CHUCTEeMBI 110 YCIOBHUIO 3aflauM, UCC/IeloBaTh M0JyueHHOe pellleHue U
OLIeHMBATb TPaB/ONo/100HOCTL Pe3y/IbTaTOB; YMeHVEe MO/Ie/TUPOBAaTh peajibHble CUTYaln
Ha s13bIKe MaTeMaTHKH; COCTaB/ISATh BbIPDaKeHHs, ypaBHEHUs], HePABeHCTBA U UX CUCTEMbI
10 yCJIOBHIO 3aJlauM, MCCJIe0BaTh MOCTPOEHHbIe MOZEIN C UCIO/b30BaHKeM arnapaTa
anreOpbl, UHTEPIIPETUPOBATD TIOyUEHHbBIN pe3y/IbTaT

YMeHue orepupoBaTh MOHATUSIMU: CpefiHee apudMeTHuecKoe, MeuaHa, Haubosbliee U
HavMeHblllee 3HAaueHWs, pasMax, [JUCIepcHsi, CTaHJapTHOe OTK/IOHEeHHWe YHC/IOBOTO
Habopa; yMeHHe U3B/eKaTb, HWHTEPIIPETUPOBaTh HMHGOPMALMIO, IPEe/CTaB/leHHYIO B
Tab/MLaX, Ha JUarpammax, rpadukax, OTPaKaroI[yI0 CBOMCTBA PeasbHBIX MPOLIECCOB U
SIBJIEHUH; TIPe/|CTaB/SATh WHPOPMALUIO C TIOMOLIbIO TabMuIl U AuarpamMM; UCCIeH0BaTh
CTaTUCTHUeCKVe JaHHble, B TOM 4YWUC/Ie C TIpUMeHeHHeM rpadHuecKix MeTOAOB M
3JIEKTPOHHBIX CPEJICTB; TpadMuecKy MCC/Ie[J0BaTh COBMECTHBIE HAOMIOEHUS C TIOMOLIBIO
JyarpamMM pacceMBaHUs U JIMHeHHOM perpeccuu

YMeHHe OMepypoBaTh TMOHATHAMM: CAYYalHBIA OMBIT M C/ydaiiHOoe COOBITHE,
BEPOSITHOCTb CJTy4alfHOTO COOBITHS; YMeHVeE BBIUUCATE BEPOSTHOCTb C UCTOIb30BaHUEM
rpaguyecKux MeTOJOB; MPUMEHSTh (POPMYIbI CIIOKEHUSI U YMHO)KEHUsI BEpOSITHOCTEH,
¢dopMyny TOMHOM BeposiTHOCTH, QopMmyny bBepHy/m, KoMmOWHAaTOpHBlE (aKThl U
(dopMynbl; OLIEHHMBAaTh BEpPOSITHOCTH peayibHbIX COOBITUH; yMeHHe OIepupoBaTh
MOHATHSMM: C/lyyaiiHasi BelMYMHA, pacripejiejieHre BeposiTHOCTel, MareMaTh4yecKoe
O)XHUJaHue, OUCIepcrsi M CTaH/apTHOe OTK/IOHEeHHe CJIy4yaiiHON BeIMuMHBl, (YHKLMH
pacrnpefiefieHdss ¥ IJIOTHOCTM PAaBHOMEDHOTO, II0OKa3aTeJbHOTO W HOPMAaIbHOTO
pacripefie/ieHUl; yMeHHe MCII0/Ib30BaTh CBOMCTBA M3YUYEHHBIX paclipefieleHui s
pelLeHus 3a/iay; 3HAKOMCTBO C TOHSITHSIMU: 3aKOH OOJIBIINX UKCesT, MEeTO/[bl BBIOOPOUHBIX
WCC/IeJOBaHUH; yMeHHe TIPUBOAWTH TMPUMepHI IPOSsiB/IeHHs] 3aKOHAa OOJSbIIMX uucen B
TIPUPOJHBIX U OOI|eCTBEHHBIX SIBMIEHUSIX; YMEHNUEe OIepUpOBaTh MOHATUSMU: COUeTaHHe,




repecTaHOBKa, YWCJIO COYETaHWH, YWC/IO IepecTaHOBOK; OWHOM HblOTOHa; yMmeHue
NIPUMEHSATh KOMOHHATOpHbIe (DaKThl M PACCYy’>KAeHUsl [/ pellleHusi 3a/jay; OL|eHUBATh
BEPOSITHOCTA  pealbHbIX  COOBITHH;  COCTaB/STH  BEPOSTHOCTHYHO  MOJelb W
VMHTEepIIPeTUPOBATh TI0/IyYeHHbI pe3y/bTar

9 YMeHue orepupoBaTh MOHATHSIMU: TOUKa, MpsiMasi, IVIOCKOCTh, MPOCTPAHCTBO, OTPe30K,
Jy4, BeJMYMHA VyIJa, IUVIOCKAN yroj, [BYIPaHHbI Yros, TpexXIpaHHBIA yrod,
CKpelMBaKoLecs IpsMble, MapaUIe/IbHOCTb M MepHeHAVKYISPHOCTb TNPSMBIX U
TUIOCKOCTEH, yrosl MeXIy MpPSMBIMH, YTOl MEXJY MPSMOM M IJIOCKOCTBIO, YTO MEXIY
MJIOCKOCTSIMM, PacCTOsSIHUE OT TOUKH [0 IUIOCKOCTH, PacCTOsIHHMe MEXJy MPsSMBIMHU,
paccTosiHue MeX/ly IJIOCKOCTSIMH; YMeHHe MCII0/1b30BaTh NPY PeLleHrH 3a/jau 3yueHHbIe
(akThl ¥ TeOpeMbl [VIAHUMETPUH; YMeHHe OLIeHWBAaTh pa3Mepbl 0OLEKTOB OKPY)KaroLero
MHpa; CTPOWUTb MaTeMaTH4eCcKUe MOZeId C IOMOIIbI0 IeOMeTPUUECKUX MOHATUN U
BeJIMYMH, pelllaTh CBsI3aHHbIe C HUMU [TPaKTHUeCKHe 3a/jaun

10 YMeHHe ONeprpoBaTh MOHATHAMM: TUIOLAb GUIYphl, 00beM (Uryphl, MHOTOTPAaHHUK,
TIpaBU/IbHBIM MHOTOIPaHHUK, CeueHHe MHOTOIpaHHMKa, Ky0, rapasuiesienuries, Tpu3Ma,
nvpamyza, ¢Gurypa U NnoBepxXHOCThb BpallleHWs, LUIMHAD, KOHYC, 1ap, cdepa, IIOMaAb
ceprl, moLIab MOBEPXHOCTH NMHUPAaMUJBI, TIPU3MBI, KOHycCa, LWIMHApPa, 00beM Kyo0a,
MIPSIMOYTOJIbHOTO  T1apasijiesieniunesia, MApaMUfbl, NPU3MBIL, LWIMHAPA, KOHyCa, LIapa,
pa3BepTKa ITOBEDXHOCTH, CedeHHs] KOHyCa W LWIMHJpA, TapasulejibHble OCH WM
OCHOBAaHMUIO, CeueHue 11apa, IVI0OCKOCTb, Kacatomasics: cdepsl, LWIUH/PA, KOHYCa; YMeHHe
CTPOUTB CeueHHe MHOTOTPAHHKKA, N300pa’kaTb MHOTOIPaHHUKH, (PUTYPBI M TIOBEPXHOCTH
BpallleHUs], WX CeYeHHs, B TOM UHCJe C TIOMOIIBIO 3/IeKTPOHHBIX CPEZCTB; YMeHHe
TIPUMEHSITh  CBOMCTBA TeOMeTpHUYecKMX (Uryp, CaMOCTOSITeJbHO (OpPMYJIMpPOBaTh
ompefiesleHUs] U3ydaeMblX GUIyp, BbIIBUraTb TUIOTEe3bl O CBOWCTBaX M IpU3HAaKax
reoMeTpuueckux QuUryp, OOOCHOBBIBATH HJIM OIPOBEpraTh HX; YMeHHEe IPOBOAUTH
KlaccupuKanyioo (Uryp 10 pas/iMuHbIM [PU3HAKaM, BBINONHATE HEoOXoJUMbIe
JIOTIOJTHUTE TbHBIE TIOCTPOEHUsI

11 YMeHUe onepypoBaTh MOHATUSIMU: /IBIDKEHNE B [IPOCTPAHCTBe, Napaslle/bHbIi MepeHoc,
CUMMeTpHsI Ha IUIOCKOCTM W B TIPOCTPAaHCTBe, IOBOPOT, IMpeoOpa3oBaHue MOA06ws,
nozio6HbIe GUryphl; yMeHHe pacrio3HaBaTh paBHbIE U TIO00HBIE (GUTYPEL, B TOM YHC/IE B
TIpUpPO/ie, WCKYCCTBE, apXWUTEKType; HWCII0/b30BaTh IeOMeTpHUYecKre OTHOIIEHUs TIpH
pellleHNH 3a/la¥; HaXOAWUTh reoMeTpUYecKHe BeJIMUMHbI (AJIMHA, yroJ, TUIoiadb, 00bem)
NIpY pellleHry 3afad U3 [pyrux yueOHBIX IIpeJMeTOB U U3 peasbHON JKU3HH; yMeHUe
BBIUMC/IATE TeOMeTpUYeckre BeJWUYWHBI ([/IMHa, YTOJ, TUIoLja/b, 00beM, TUIoNazb
TIOBEPXHOCTH), MCIO/b3ysl U3yueHHble (GOPMyJbl M METOAbl, B TOM YHCJIe: T/IO0Majb
TOBEPXHOCTH MHUPaMUJbI, TPU3MBI, KOHyCa, LWIMH/PA, TUiomasgs cepbl; 06beM Kyo0a,
MIPSIMOYTOJILHOTO  TTapasiyiesieniiresia, MUApaMyZbl, TPU3MbI, LWIMHAPA, KOHyCa, I1apa;
yMeHHe HaXO[WUTh OTHOILeHHe 00BeMOB MOJ00HBIX GUTyp

12 YMeHue onepupoBaTb MOHATUSIMU: MPSIMOYrOJIbHAasi CHUCTeMa KOODJWHAT, BEKTOD,
KOOpJMHAThI TOUKH, KOOPJUHATHI BEeKTOpa, CyMMa BeKTODPOB, NPOM3BeZleHre BeKTopa Ha
YNCI0, pasNoKeHHe BeKTopa Mo 0asucy, CKa/lsipHOe TIpOM3BeieHHe, BeKTOPHOe
Tpou3BeZieHHe, Yroj MeXAy BeKTOpaMM; YMeHHe HCII0/b30BaTh BEKTOPHbIA U
KOODJVMHATHBIA METOJ, /ISl PellleHHs] reOMeTpPUUecKUX 3aJau U 3ajau Apyrux yueOHbIX
TpeJMeTOB

13 YMeHue BbIOMpaTh MOAXOJAIIUM METO [/ PElIeHHs 3a[jauu; MOHUMaHHe 3HAYMMOCTH
MaTeMaTHKU B M3yUeHUH MPUPO/HBIX U OOIIeCTBEHHBIX TPOLECCOB U SBIEHWM; yMeHUe
pacrio3HaBaThb TpOsiB/ieHWe 3aKOHOB MaTeMaTUKW B WCKYCCTBe, yMeHHe TPUBOJUTH
TpUMepbl MaTeMaTHYeCKUX OTKPBITUM POCCUMCKON U MUPOBOM MaTeMaTUUeCKOi HayKu

Tabnuma 12.1

ITepeueHs 3/1eMeHTOB COflep KaHus, IpoBepsieMblxX Ha EI'D
10 MaTeMaTHKe

Kog, IIpoBepsieMblii 3/1eMEHT COZlep>KaHUs




Ynicia ¥ BRIYMC/IEHUS

1.1 HarypanbHble u Liesble uncia. IIpyu3Haky 1e/IMMOCTHU LieJIbIX Yrcert

1.2 ParvioHaneHble  urcia. OOBIKHOBEHHbIE U JIeCATHUHBbIE [POOH, TIPOLeHThbl, OeCKOHeUHbIe
nepuoJyecKue 1pobu

1.3 Apudmernuecknii KopeHb HaTypajbHOW crereHU. [leficTBusi ¢ apudMeTHUECKUMH KOPHSIMH
HaTypabHOM CTerleH!

1.4 CrereHb C Lie/bIM 0Ka3aTesieM. CTereHb C palldOHaIbHBIM T0Ka3aTesieM. CBOMCTBa CTeTieH!

1.5 CHHYC, KOCHHYC U TaHTeHC YHCJIOBOIO apryMeHTa. APKCHMHYC, apKKOCHHYC, apKTaHI'€HC
YMCJIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecsTHUHbIe ¥ HaTypasibHbIe JT0Tapru(MbI

1.7 [JelicTBuTenbHble  uncaa. ApudMeTHueckre Orepad C  /IeMCTBUTENbHBIMA — UYHC/IAMH.
[TpubnkeHHble BBIYMC/IEHWs, TIpaBW/a OKDYIJIeHWs, TPUKWAKA M OLeHKAa pe3y/bTara
BBIUUC/IEHUI

1.8 ITpeobpa3oBaHKe BhIPAKEHUIN

1.9 KommnekcHele uncia

2 YpaBHeHUs U HepaBeHCTBa

2.1 Llenbie v ApoOHO-paliMOHAIBHBIE YPABHEHUSI

2.2 VppauyoHanbHble ypaBHeHUs!

2.3 TpuronomeTpuueckre ypaBHeHUsI

24 [oka3arenbHbIe U TorapudMudecKre ypaBHeHHs

2.5 Llenble v ApoOHO-pALOHA/IBEHBIE HEPABEHCTBA

2.6 VppauyoHanbHble HepaBeHCTBa

2.7 IToka3arenbHBIE U JTOTapupMUYecKre HepaBeHCTBa

2.8 TpuronoMmerpuueckre HepaBeHCTBa

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUM 1 HepaBeHCTB

2.10 YpaBHeHUs], HepaBeHCTBa U CUCTeMBI C [lapaMeTpaMu

2.11 Martpulia CuCTeMbl JTMHENHBIX YpaBHeHui. OnpezieiuTeb MaTpULIbI

3 DyHKIUY U TpapUKU

3.1 @OyHKuus, crnocodbl 3azanus GyHkuun. [paduk ¢yHkiyu. B3aumHO oOpaTHble (QyHKLWM.
UeTHble U HeueTHble (pyHKLUU. [leprosuueckrie GyHKLIUN

3.2 Ob6nactb onpezesieHUss U MHOXeCTBO 3HaueHMH QyHkuun. Hymu ¢yHkiym. ITpoMexxyTky
3HAKOMOCTOSTHCTBA. [IpPOMEXXYTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHUHUMYMBI
¢byaxuyy. Hanbosblilee v HarMeHbIlee 3HaUeHe QYHKIMH Ha TIPOMEXKYTKe

3.3 CrereHHast pyHKLMS C HAaTypabHBIM U L[eJIbIM 1T0Ka3aresieM. Ee cBoiicTBa v rpaduk. CBoiCTBa U
rpacuK KOpHs N-0if cTereHn

3.4 Tpuronomerprueckre GpyHKLUNH, UX CBOMCTBA U rpadyKu

3.5 INoka3arenbHast 1 torapudmuveckast GyHKIMH, UX CBOWCTBA U rpaduKy




3.6 Touku paspeiBa. AcuMnTOThl TpagukoB (yHKIMM. CBoiicTBa (YHKLMM, HENpephIBHBIX Ha
oTpe3kKe
3.7 IMocnepoBaTebHOCTH, CIIOCOOBI 3aJJAHUS TIOC/IeI0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMeTpruyecKast nmporpeccru. @opMmyra C/I0XKHBIX ITPOLIEHTOB
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