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[Mpoeepaemele TpeDOBAHUA K Pe3yILTATAM OCBOSHHA OCHORHOM
ofpazoearensHOH nporpamyel no Matemaruke (10 knace)

Kon
[NPOBEPACMOro
pesvieTaTa

MMposepaeMble NPeIMETHEIE PEEYILTATE OCEOSHHA OCHOBHOH 00pazoBaTeIRHOMN
nporpaMMel cpegHero odilero o0pazoBaHus

Uucna ¥ BRIMHCICHHA

OnepupoBaTh  NOHATHAMH:  PALMOHANEHOE W ACHCTBHTENLHOE — MHCIO,
OOBIKHOBEHHAA W JecATHYHAA 1pobh, NPOLEHTEL

BrINoaHATE HFP{I:]]MBTH‘IECICHE OIEPALIHH C pALHOHATBHBIMH H NEelCTEHTENEHBIMH
YHCIIAMH

BrimonaHaTe NpHOIHAKEHHBlE BRIMHCIEHHA, HCOOMB3YA NPaBHNA OKPYIIEHHA,
JenaTh IPHKHAKY H OLEHKY Pe3yIbTaTa BEIMHCTIEHHH

OnepHpoBaTh TOHATHAMHE: CTENEHE © LEIBIM NOKAa3aTeNeM, CcTaHaapTHad dopsa
FAMUCH JAeHCTEHTENLHOTD YHCIA, KOPEeHh HATYPAIBHOH CTENeHH, MCIONBI0OBATE
NOOXOMEAUYE  (hOPMY  3anucH  JeliCTBHTENBHEIX  9HCel  Ond  PelieHHs
NPAKTHUECKHX 337134 U NPeICTARTeHHA TaHHEIX

OnepHpoBaTh NOHATHAMH: CHHVC, KOCHHYC M TAHIEHC NPOH3BOIBHOIO YITIA;
HCMONB30BATh 3AMUCE NPOHIBOIBHOLD yria Hepes 0DpaTHEIE
TPHIOHOMETPHMECKHE (DYHKITHH

]

YpapHeHHA | HepaBeHCTRA

]
—

OnepHpoBaTh  NOHATHAMH:  TOMIECTBO, VPABHEHHE, HEPABEHCTBO, UENOE,
PALHOHATBHOE, HPPATHOHATEHOE YpaEHeHHE, HEPABEHCTEO,
TPHTOHOMETPHUECKOE YPaBHEHHE

BRINOAHATE TpeodpaioBaHis  TPHTOHOMETPHUECKHX BRIPAKEHHI W pPelaTh
TPHIOHOMETPHMECKHE YPABHEHHA

BrinonHate npeo0pa3oBaHufs  LENBEIX, PALHOHATBHBEIX M HPPALHOHATEHEIX
BRIDAKEHHIT W PellaTe OCHOBHBIE THIBl  LENBIX, PANHOHANBHEIX — H
HPPAIHOHATEHEIX YPABHEHHI 1 HEPABCHCTE

[puMeHATE YPABHEHHA M HEPABEHCTEA JNIA PEIICHMA MATEMATHMECKHX 3a1ad |
34034 W3 PA3THMHBIX 001acTell HAyKH H peanbHO KHIHK

MDﬂﬂJ’[HpOBﬂT‘E PEANBHEIE CHTYAUHH HA A3BIKE EI.I'[l'E'ﬁpB[, COCTABNATE BRIPAMKEHHA,
YPaBHCHHA, HEPABCHCTBA MO YCOOBHEY 340aYH, HCCIEOOBATE MNOCTPOCHHBIC
MOAEIH C HCMONB3I0BAHHEM anmaparta a.ureﬁpm

hyarumn 1 rpadmkx

3l

OnepupoeaTh NOHATHAMH: (VHEUMA, cnocolbl zajaHus QyHKUHHE, o01acTk
ONpeieneHHA U MHOMECTEO 3HaveHHil dyHkuun, rpaduk QyHKIHH, B3aHMHO
obpaTHele (YHEIIHH

32

OnepHpoEaTh MOHATHAMM: METHOCTE M HEMETHOCTh (hYHKUMH, HYIH (yHKLHH,
NPOMEKYTKH 3HAKONOCTORHCTEA

33

Henonpsoeare rpadmkn dyHKORE 104 pelieHis ypasHeHHH

34

Crpouts M uMTark rpaduxu auHelHol dyHrume, keagpaTHiaHol dyHEmIN,
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CTeneHHoH ¢yHKuHH C HelbIM NMOKAZATEneM

is

Henonezopate  rpadukn  hyHKUMH  A0A  HCCNENOBAHHA — NPOLECCOB W
3ABHCHMOCTEH NpH PELIEHHH 33134 H3 IPYTHX Y4eOHBIX NPEIMETOBR H PeanbHOil
HHIHH, BRIPAKATE GOPMYIAME JABHCHMOCTH MERTY BETHTHHAMH

Hawsana MaTemMaTHHMECKOrD aHalIH3a

4.1

'Dl'lﬂplvl POBATE MOHATHAMM! NOCIeJOBATENBHOCTE, B]Z)IIC]}METH'IEC Kad H
reoMeTpHUECKAA MIPOrpeccHH

4.2

OnepupoBaTh  NOHATHAMH:  DeckoHeuHo  vOBIBAKOIUAA — TeOMETpHHecKas
NporpeccHd, CyMmMa DecKoHe HO YDRIBaOLIeH reoMeTpHIECKOH NporpeccHH

4.3

3aaBaTh MOCIEI0BATENBHOCTH pPasIHYHBIMH cnocobaMH

4.4

Henonezopate cBOMCTBA NOCHeAOBATENEHOCTEH H NPOrpeccHil Ana pelieHHs
peanBEHEIX 330a4 NPHENAIHOTO XapaKkTepa

MHO#eCcTBA B TOTHEA

5.1

OHE}')H[)DBET]: NOHATHAMHA! MHOMKECTRO, ONEPALHH HAJT MHOMECTBAMH

5.2

HcnonezoBaTe TEOPETHKO-MHOXECTBEHHEI ANnapar [0A OMHCAHHA pPealbHBIX
NPOLECcCOB H ARNEHHIL, NPH pelleHHH 2a1a4d H2 IPYTHX Y4eOHRIX IpeIMeToR

5.3

OHEPH[}DBET]: NOHATHAMH: OIPEICIICHHE, TCOPCMA, CICICTBHE, JORASATCIBLTEO

Teopun BepoATHOCTEH W CTATHCTHEA

6.1

UuTaTe M cTPOHTE TADIHLE! H THATPAMMEL

.2

OHEPH[}DBET]: MOHATHAMH. CPCAHCC ﬂpHd]METH‘IECK{Jﬂ, MEIHAHA, HAHDOMBIICE,
HAHMCHBILCS 3HAYMCHHE, pa3Max MaCCHBA YMHCIOBRIX JaHHBIX

6.3

OnepHpoBaTh NOHATHAMM: CHYYaiHHI 9SKcnepHMeHT (ONBIT) W choyvaiiHoe
codkITHE, 3neMeHTapHoe coORITHE (3NEMEHTAPHEIA MCXOO) cay4aiiHOro OnbITAa;
HAXOJMTH BEPOATHOCTH B ONBITAX € PABHOBOIMOMKHBIMH  CIYMAHHBIME
COORITHAMM, HAXOAMTE M CPABHHBATE BEPOATHOCTH cOOBITHI B H3VUEHHBIX
CAYHAHHEBY IKCTEPHMEHTAX

6.4

HaxomuTe W (QopMyIHPORATE COORITHA: MepecedeHHe W o0heHHEHHE JTAHHEIX
co0bITHil, Cco0BITHE, NPOTHEONOIONKHOE JAHHOMY COOBITHIY; TNOMB30BATHCH
nuarpaMmami inepa u QopMynoil clomeHHs BEpPOATHOCTEH IPH pelieHHH
38144

6.5

OnepHpoBaTs NOHATHAMM. YCIOBHAA BEPOATHOCTh, HEIABHCHMEIE COOBITHA,
HAXOJMTE BEPOATHOCTH ¢ NOMOIIE MPABHIA YMHOMEHHS, C MOMOLIEI Aepera
CAYHaiHOTO ONEITA

6.6

[puMeHATE KOMOHHATOPHOE IPABHI0 YMHOMKEHHA NPH PEIeHHH 34134

6.7

OnepHpoBaTh NOHATHAMM. MCIOBITAHHE, HEIABHCHMEIE HCOBITAHHA, CepHA
HCMBITAHHH, YCNeX M HEeyJa4a, HaXOIHTE BEPOATHOCTH CoDRITHH B cepHu
HE3ABHCHMBIX HCTBITAHHI 10 NepROro Yelexa, HAXOOUTh BEPOATHOCTH coOBITHI
B CEPHH HCNBITaHH bepHynan

.8

OHEI)H[)DBET]: MOHATHAMM: fﬂ}-“!ﬂﬁHaﬂ BENMHYHHA, paclpelelcHHe BCFOHTHOCT&ﬁ__
JHarpaMma pacrnpencineHHs
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[MeomeTpua

7.1

OHEPHDDBET]: MOHATHAMH. TOMEA, NpAMad, NNockOoCTy

7.2

anMEH:I'IT]: AKCHOMEI CTEpPEOMETPHH W CHEACTEHA H3 HHX [OpH PelIcHHH
reoMeTpHYEeCKHX 3aaa4

7.3

OnepHpoBaTh TOHATHAMM: DAPATIEIEHOCTE B NEPHEHIHKYIAPHOCTE TPAMEIX H
MAOCKOCTEH

7.4

Knaccudminpoeats B3aHMHOE PACHONOMKEHHE NPAMEIX W IIOCKOCTEH B
NpOCTPAHCTES

7.5

OnepupoeaTs NOHATHAMM: IEYIPAHHEI VIOI, FPAaHH JBYTPAHHOTO yria, pedpo
JBYIPAHHOIO YINa, NHHefHBI YTONm JBYTPAHHOTO YITIA, TPAgycHad Mepa
JBYTPAHHOTO YT/

1.6

Onepupaaa'rh MOHATHAMH! MHOroTrpaHHHE, BHH}’I‘.’.I'[]:Iﬁ H HEBHH}'HHB[H
MHOMOpaHHHE, 3MeMEHTEl MHOTOTPAHHHKA, ﬂpEBP{ﬂBHH“ MHOTOIpaHHHE

7.7

PacnosHapaTe  OCHOBHBIE  BHABl  MHOTFOTPAHHHEOB  (IHpaMHIa, [OpH3IMa,
NpAMOYTOIRHEIH napanienenunel, kyo)

7.8

KnaccndminposaTs MHOTOrPaHHHKH, BHIOHpPas OCHOBAHHA A# KIaccH(MKAIMK
(BRIMYKNBIE H HEBBIMYKIBE MHOTOTPAHHHKH, NPABHIBHEIE MHOTOTPAHHHKH,
NPAMEIE H HAKTOHHBIE NPH3MEL, Tapailenenineik )

7.9

Onepupaaa'rh MOHATHAMH! CEKVIIAA NNOCKOCTE, CEMEHHE MHOTOTPAHHHKOR

OOBACHATE NPHHLHIIBL NOCTPOCHHA CeueHHH MHOMOTPAHHHKOB, HCMOERIVA METO
Cheaos

CTponTE ceMeHHA MHOTOIPAHHHKOB METOAOM ClIEI0B, BEINOMHATE (BEIHOCHBIE)
MIOCKHE MEPTedH H3 PHCYHKOB NPOCTEIX 00BeMHBIX QMIYD: BHI cBepXY, cOOKY,
CHH3Y

Pemate 3aga4ui Ha HaxoKIeHHE TEOMETPHYECKHX BEJIHYHH MO 06[]33[[351 HITH
ANMTropHTMaM, MNPHMCHAA H3IBCCTHHIC AHAIHTHHCCKHC MCTOARI [PH PCHICHHH
CTAHTAPTHRIX MATCMATHYCCKHX 33744 Ha BRIMHCIICHHE pHCC‘H}HHP{ﬁ MEHEIY IBYMA
TOYKaMH, OT TOYKH 10 F[]Z)JIMDﬁ, 0T TOMEH J0 [ONOCKOCTH, MOEIY
CEPEUIHBAKOIIHMHCA NPAMBIMH

PemaTe 3a7aud Ha HAXGKICHHE TEOMETPHHMECKHX BElIMMHH Mo o0pazias K
ANTOPHTMAM, MNPHMEHAA H3BECTHBIE AHANHTHYECKHE METOAEl NPH  PELICHHH
CTAHIAPTHEIX ~ MATEMATHYECKMX  387a4 HA  BREIMHCICHHE YITIOB  MEHIY
CKPELIHBAIOIIHMHCA NPAMEBIMH, MEEIY NPAMOH M INOCKOCTRHY, MEKIY
MIOCKOCTAMH, ABYTPAHHEIX YTIOB

BeMHCIATE O0BEMBl M IOMAIH [OBEPXHOCTEH MHOTOTPAHHHEOB (NpH3Ma,
NHPAMKHAA) © OpUMeHeHHeM  (JOpPMYI, BRPMHCIATH  COOTHOUICHHS — MEHIY
MIOMATAME NOBEPXHOCTEH, 00beMaMi NOA00HEIX MHOTOIPAHHHKOB

OnepHpoBaTh TOHATHAMH: CHMMETPHA B MPOCTPAHCTEE, LEHTP, OCh H NIOCKOCTh
CHMMETPHH, LEHTP, OCk M MIOCKOCTE CHMMETPHHE (BHIY[EL

Uapnexats, mnpeo0paioBblBaTe ¥ HHTEPOPETHPOBATE  HHbopMaliio o
NPOCTPAHCTEEHHBIX TeOMeTPHYECKHX (PHIYPax, NpeJcTARTEHHYH HA HEpPTeHax H
PHCYHEAX
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[MpumeHaTs reoMerpHueckie aKTEl 104 PelleHHs CTepeoMETPHUSCKHX 3aaad,
NpeanoIaraliiiy HeCKONBKO [IAroBR PelieHHA, ecllH YClIOBHA NpHMEHEHHA
38, JaHEI B ABRHOI dopwue

[puMeHAT:  OpocTellHe  OporpaMMHEIE  CPeAcTBA W IeKTPOHHO-
KOMMYHHEAITHOHHEIE CHCTEME] TIPH PEIIeHHH CTEPeoMeTPHUSCKHX 3a71a4

npﬁBﬂﬂHTb NPHMEPRI MATCMATHYMCCKHX TiaKDHDMﬂI'!HﬂL‘TCH B NPHPOOC H AH3HH,
pacnosHaBaTh NPOABICHHC 3aKOHOB MCOMETPHH B HCKYCCTRC

[NpuMeHATE MONYMEHHEIE 3IHAHMA HA TPAKTHKE: AHATHIHPORATE pealbHEIE
CHTYAIHH H OPHMEHATE M3YVHMEHHEIE MOHATHA B IIPOLECCE TOHCKA pelleHHA
MaTeMaTHeckd CopMyIHpPOBAHHOH TOpo0neMsl, MOJENHPOBATh pEalbHEIE
CHTYAIHH HA A3BIKE TEOMETPHH, HCCIeA0BaTh NOCTPOEHHBIE MOJAETH ¢
HCMONB30BAHHEM TeOMETPHMECKHX TNOHATHH M Teopem, annapata anredpel,
pellaTE NPAaKTHYECKHE 3A0aYMH, CBATAHHBIE C HAXO®ISHHEM TEOMETPHYECKHX
BETHTHH

Tabnmuna

[Tpopepaemele 3nemMenTrl cofepaanna (10 knace)

Kon

[TpoBepaeMblii 21eMeHT CONCPHRAHNHA

HUucna 1 BEMHCISHHA

Panponaneiele uncna. O0bIKHOBEHHEIE H JeCATHUHEIE JAPODH, NPOLEHTE], DecKOHEUHEBIE
nepHogHdeckHe apo0on. ApudMeTHuYeckHe ONepaudd ¢ PAUHOHATBHEIMH HCITAMH,
npeobpazoBaHud HHCIOBHX BepaxeHuii. [lpumenenne apobeil W npoUeHTOB 1714
peleH NPHETATHLIX 38044 W3 PA3IHYHEIX OTpacieil 3HAHHI W peankHOH KHIHH

JeicTeHTenbHBIE YHcaa. PalHOHANEHBIE H HppalHOHANBHBIC YHCIIA. ;‘*L]Z)HEIJMIE.TH‘IECKIIE
OIEPALIHH © AeHCTEHTENbHEIME  MHCIIAMHE. anﬁﬂH}EEHHHC BBEIMIHCIICHHA, NPaBH/Ia
OKPYIIEHHA, NPHEKHAKA H OLCHEA pe3yIbTaTa BRIMHCISHHH

Crenens ¢ uensiM nokazareneM. Crangapraan opMa sanucH QeilicTEMTENRHOTO YHCA.
Henonszosanme noaxogamed (QopMbl 3anucH QelicTBHTENBHEIX MHCET I8 pPelleHHs
NPaKTHIECKHX 38134 H IPEeICTABISHHA JAHHBIX

Apuimernieckiii  kopeHs HaTypaisHOH crenenu. [leiicTeua ¢ apudmeTHHECKHMH
KOPHAMH HATYPATLHON cTEneHn

CHHYC, KOCHHYC H TAHTEHC YHCIIOBOTO APTYMEHTA. APKCHHYC, apKKOCHHYC, APKTAHTEHC
HHCIOEOTD APTYMEHTA

YpapHeHHA 0 HEPABRCHCTBA

TosaecTea 1 TOXIECTEEHHBIE I'I}’)E{JISFHEGBBHHSI

[Mpeobpazoranie TPHIOHOMETPHYECKHX BRIpaxeHHi. OCHOBHEIE TPHIOHOMETPHYECKHE
hopMyIEL

It
it

YpapHeHue, KopeHs ypaepHenda. HepaseHcTso, pemeHde HepabeHeTea,  Meton
HHTEPEAIOE

Pemenne 1ensx 0 ApodHO-PALIHOHATEHEIX YPABHEHMIE 1 HEPABEHCTE

Pemerne HppalHOHATEHEIX YPAEHEHHI H HEPARESHCTR
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Pelerme TPHIOHOMETPHMECKHX YPaBHeHHI

[IpumeHeHe YPABHEHHI 1 HEPABEHCTE K PEIISHHI) MATEMATHUECKHX 38044 H 3a1a4 W3
pasIHMHBIX 00nacTeil HAyKH W peankHON HHIHH

ryHrUHKH 1 Tpadiikn

il

Dyuruus, cnocods 3atauud dyakupn. Dpadmk gyakmmn. Baanuuo obparHeie dyHEIHE

OfnacTe onpegeneHds W MHO®mecTBO  3HaveHuii  doyvmxumn.  Hyaw  dysHkumm.
IMpoMesyTEH 3HAKONOCTOAHCTRA. HeTHRIe H HevueTHEIE (PYHKLMH

33

CrenenHas QYHKLUHA ¢ HATYPANBHRIM M LENkIM NokazaTeneM. Ee ceoiicTea H rpafmk.
CeoiicTea H rpadHK KOPHA N-0il CTEeneHH

34

TpHIOHOMETPHYUECKAR OKPYAHOCTE, ONPEACNEHHE TPHTOHOMETPHYECKHX  (QyHKLNI
MHCIOBOID APTYMEHTA

Hamana MaTeMaTHHeCKOro aHaIH3a

4.1

[MocneaosaTensHOCTH, COOCODRl  3a0aHHA  DochenoBaTenbHocTeil. MoHOTOHHEIE
NoCIe oBATENRHOCTH

Apuipmernieckas M reoMeTpHMeckad nporpeccHd.  beckonewHo  yOmIBaromas
reoMeTpHdeckas  nporpeccHa. Cymma  OeckoHewHO yORIBaowel reoMerpH4ecKoi
nporpeccii. GopmMyna cnoxHeX npoleHTo. Henonk3opanue nporpecciy 1A pellieHHa
peanBHBIX 337184 NPHETATHOND XapakTepa

MHuo®ecTBa M NOTHEA

5.1

MuosecTro, onepalil Hal MHomecTBaMH. [lHarpamsel Jitnepa - Benna. [Tpumenenne
TEOPETHKO-MHOMECTREHHOTD ANNapara /Ul ONMHCAHHA PEAbHEIX TPOLECCOR H ABRTEHHI,
NpH PELICHHH 387184 W3 APYIHX YIe0HBIX MPEIMETOR

DF[]?E.U.EIIIE.‘HIIE._ TeOpeMa, CIeOCTBHE, TOKA3ATENBCTED

TED[}H:FI BE‘[)DHTH(}CTCﬁ H CTATHCTHEA

6.1

[Tpencrapnedye JaHHBIX ¢ TOMOIIBK TAOMHL H aHarpaMM. CpeHee apHMeETHUECKOE,
MeHaHa, HanOOkIlee H HAHMEHBLISE 3IHAMEHHA, pa3iMax, QHCTIEpCHA M CTAHJAPTHOE
OTKJIOHEHHE MHCIOBRIX HADOpoR

CryuaiiHele SKCOEPHMEHTEL (ONBITEL) H clyvaiiHble coOBTHA, DNeMeHTapHble CcOOLITHA
(vcxoner). BepoatHocoTe cnyuaiinoro coOwlTHA. BAH30CTE 9AcTOTHl H BEPOATHOCTH
CODRITHH. ChyvaiiHele ONBITEL ¢ PABHOBOIMOMKHEIMH WIEMEHTAPHEIMH COOBRITHAM.
BepoaTHOCTH COOBITHI B ONBITAX ¢ PABHOBOIMOKHEIMH 3IEMEHTAPHEIMH COOBITHAMH

6.3

Onepaumy HaJ cODBITHAMH: NepecetcHie, 00beIHHEHHE, NPOTHEONONOHKHEIE COOBITHA.
Juarpasmser Ditnepa. Mopuyna cromeHHs BEPOATHOCTEI

6.4

YenoeHas  BEPOATHOCTB. YMHOKeHHe  BepoaTHOcTel.  [Mepeso  caywaiiHoro
axcnepumenTa. Popuyna nonHoi sepoaTHOCTH. Hezapucunele coORITHA

6.5

KomOunatoproe npaenno ymuoxenua. [lepectanoery 1 hakTopuan. Yucno covueTanumii.
Tpeyroaenuk Iackans. hopmyna GuHomMa HeroToHa

6.6

buHapHelii  coyvaiHBIH  ONBIT  (HCOBITAHWE), Yyemex HW o Heydaua. HezarHcHMbe
HenkITadus. CepHa He3aBHCHMEIX MCTIRITAHMIL 10 nepRoro yenexa. CepHa He3aBHCHMEIX
HCTEITAHWI BepHynan
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0.7

Crnyuaiinas eenuumHa. Pacnpenenenue pepoATHocrel. [lMarpaMwa pacnpeaeneHmd.
[TpuMepe! pacnpeaeneHHil, B TOM MHCIE TEOMETPHYECKOe H DHHOMHANEHOE

eomeTpua

7.1

(JCHOBHBIE TIOHATHA CTEPEOMETPHH. TD"II{EI., npamMad, NIOCKOCTh, [IpOCTPAHCTBO.
[Monarue ob aKCHOMATHHECKOM MOCTPOEHHH CTEPECOMETPHH! AKCHOMBI CTEPEOMETPHH H
CINEACTEHA H3 HHX

7.2

BzanmHoe pacnonoxeHie NPAMEIX B NPOCTPAHCTEE: NEPeceKalliHecs, NAPANIenLHEIE H
ckpelHeatonecs npasele. [apaniensHocTe OPAMEIX H IIOCKOCTEH B OpPOCTPaHCTRE:
napanieleHLEIE  NpAMEIE B NPOCTPAHCTEE, NAPaNleNkHOCTE  TPEX  NPAMEIX,
NapanielsHOCTs NPAMOH H NIOCKOCTH. YTIBI ¢ COHANPABIEHHBIMH CTOPOHAMM, VIO
MERIy NpAMBIMH B npocTpaHcTee. [lapannensHocTs NIOCKOCTEH: napalielbHbE
NIOCKOCTH, CcBOicTRa napannensHelx nnockocteil. [lpocreiitme npocTpaHcTBeHHBR
(hUryphbl HA TUIOCKOCTH: TETPAIp, KyD, Napanienenunel, NocTPOSHHE CeleHHil

7.3

[lepneH HEYIAPHOCTE  OPAMOI W [UIOCKOCTH:  TNEpPHeHIHKEYAPHEE MPAMEIE B
NPOCTPAHCTEE, NPAMEIE NAPAIENBHEE W NepneHAHKYNApHEE K [UIOCKOCTH, MpPHIHAK
NEPNeHTHKYIAPHOCTH NpAMOH 0 [IOCKOCTH, TEOPEMa O NMPAMOH NepneHIHKYIAPHOH
MIOCKOCTH. ¥TIEI B MNPOCTPAHCTRE: YIOI MERIY NPAMOH H MNOCKOCTEIO, ABYTPAHHEIH
Yroq, MHHEHHBI yron asyrpasdoro yraa. [lepneHaugyIsp H HAKIOHHBIE: PACCTOSHHE
OT TOMKH 0 TUIOCKOCTH, PACCTOAHHE OT NPAMOIH A0 MIOCKOCTH, NPOSKIHA (HIYPE Ha
MIOCKOCTE. [lepleHaAHKYIAPHOCTE MIOCKOCTEH: NPH3HAK NepneHIHKYPHOCTH IBYX
nnockoctei. Teopema o Tpex NepneHIHEYIapax

7.4

IMosATHE MHOTOTPAHHHKA, OCHOBHBIE SIEMEHTBI MHOTOTPAHHHKA, BHIMYVEIRIE H
HEBBIMVEIBIE MHOTOTPAHHHKH, pa3BepTka MHororpaHHuka.  [Ipwsma:  n-yroneHas
NpH3Ma, TPAHH H OCHOBAHHA NPHIMEL, NPAMAi i HAKIOHHAA NPH3IMEL, D0KOBAA H NOTHAA
noEepxHOCTE npH3Mel. [lapannenennnen, npAMOYTONBHEI NApalinelenine] H ero
ceoiicTea. [THpaMuaa: n-yronbHAas NMHPaMIIA, FPAHI H OCHOBaHHE MHPaMAIEL, GOKOBAT H
nonHad MNOBEPXHOCTE NMHPAMHILL, TPABHIBHAA W YCEUeHHAd NHPaMHIa. IeMeHTH
OpH3Mbl B NHpaMHIsl.  [IpaBHIEHEIE  MHOTOTPAHHHEH! TOHATHE [OPABHILHOTD
MHOTOPPAHHHKA, [PABHILHAA TPHIMA W OPABMIBHAA  [HPAMHAL, NPABHIEHASA
TPEVIONEHAS MHPAMHEAA H DPaBHIBHEI TeTpasap, kyo. [Ipencragnesdyue o NpaBHIbHBIX
MHOTOMPAHHHKAX: OKTA3IP, 104K 0 HKocasap. CeveHHA NPH3MEL H MHPAMMIE]

7.5

CIIMMETI‘!HH B MNPpOCTPAHCTEES: CHMMETPHA OTHOCHTCIBHO TOUKH, H[‘!HMD“, NIOCKOCTH.
IEMEHTEI CHMMETPHH B NHpaMHOax, NapanIenerHIIcaax, [PaBHIIEHELX
MHOMOrpaHHHEAX

7.6

Brraucnenue 31eMeHTOR MHOTOTPaHHHKOE: pedpa, anarodany, yraet. [Inomans Gokosoi
NOBEPXHOCTH H NONHOH NOBEPXHOCTH NPAMOH MPHIMEL, NI0MAAE OCHOBAHHH, TEopeMa o
DOKOBOIT  NoBepXHOCTH npaMoi  npuimel.  [lnomanes OoKOBOH NOBEPXHOCTH H
MNOBEPXHOCTH NPaBHIBHOH THpaAMHIBL, TEOpeMa O MIOMATH YCedeHHOH NHpaMHALL
[Monarue ob obkeme. O0beM NHPAMHOEL, TPH3IMEL

7.7

[Togobuwe Tena B npoctpancTee. COOTHOIEHHA MEEIY NIOMIAAAMH NOBEPXHOCTEH,
obbeMaMH MoJ00HBIX TEN

Tabnmuna

[Ipoeepaemele TpeDOBAHHA K Pe3yILTATAM OCBOCHHA OCHOBHOMH
obpazopatenkHoil nporpaMmel {11 knace)

Kon

[poeepaeMele NpeIMeTHEIE PETYILTATEH OCEOSHHA OCHOBHOH 0DpasoBaATeNEHON

NPOBEPAEMOrD NporpaMMel cpelHero ofuero o0pasoBaHHsa

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2Fn8HfeJauqlkKLxQLOkDMcUTQz0qgxI8ajthdUiUXe9a%2F dX5q1gpbULTfvjkeM...

6/22



16.09.2025, 11:10

12_COO_maTemaTtuka_koamdukaTopbl.docx

peIyIRTATA

Uucna ¥ BeIMHCICHHA

Onepupaaa'rh MOHATHAMHM! HATYPANBHOE, HENOC YHCIO, HCMNOME30BATE NPH3HAKH
JAENMHMOCTH HENLIX HHCED, pasloswcHHe YHCIa Ha NpOoCThIE MHORHTENH 14
PEIICHHA 3334

Onepupaaa'rh [MOHATHEM: CTENEHE C PALHOHATEHBIM MOKATATEICM

OnepupoBaTh NOHATHAMH: 70rapHgM SIHCIa, ACCATHMHEIE M HATYPANBHEE
norapH{Mel

]

YpapHeHHA | HepaBeHCTRA

]
—

[puMeHATs CBOICTBA CTENEHH A71A NPeodpazoBaHHA BRIPAKEHHIT, ONepHPOBATE
MOHATHAME: MOKAZATENLEHOE YPARHEHHE H HEPABEHCTRO, PEILATE OCHOBHEIE THITEL
MOKA3ATENEHEIX YPABHEHHH H HEPARSHCTE

Brinonnate  npeobpazoBaHHis  BRIPAKEHHIH,  cogep#aliux  norapugsb
ONEPHPOBATE NOHATHAMH: TOTApH{MHHECKOe YPARHEHHE H HEPABCHCTEO, PEINATE
OCHOEHEIE THIIB TOrapudMHIecKHX YPABHEHHI H HEPABEHCTE

HaxoauTs pereHns NpocTeHImEy TPHIOHOMETPHYECKHX HEPABEHCTE

Onepupaaa'rh MOHATHAMM: CHCTEMA JTHHEHHRIX }"}')ﬂBHEHHﬁ H €& PpelieHHE,
HCMOIE30BATE CHCTEMY THHEHHEIX },-'[)EBH&HIIH ANA PEHICHHA MPAaKTHYSCKHX 34134

HaxoauTe pelleHHA NOpOCcTellIHY CHCTEM M COBOKYNHOCTEH pPalHOHANLHBIX
YpaBHeHHIl 1 HepPaBeHCTE

MDI[E.I'[H[‘!OE}ITB PCANBHEIC CHTYALIHH HA A3BIKC ELI'[l'E'ﬁ[.’]b[, COCTABNATE BRIPAAKCHHA,
YPaBHCHHA, HCPABCHCTEA H CHCTCMBI IO YVCIOBHHY 3afda™H, HCCICOOBATh
NOCTPOCHHBIC MOJCITH © HCNIONBIOBAHHEM allllapaTa a.l'lrﬂﬁ['!hl

Dyary ¥ rpadmku

EN|

OnepupoBaTh  NOHATHAMH! nepHoJHYeckas  IYHKUHA,  [POMEKYTEH
MOHOTOHHOCTH  IYHKLHH, TOYKH 3KCTpeMyMa (yHKIMH, HauGoIbIEE H
HAMMEHEIIEE 3HAMeHHA QVHKIHH HA [OPOMERYTKE, HCNONLIOBATE HX Jnd
HecneaoBaHuA (WWHKIHH, 3a1aHH0i rpadukom

32

OnepupoeaTh DOHATHAMH: rpadukd  nokazaTensHod, norapufmudeckoil w
TPHIOHOMETPHHMECKHX (PYHKIHI, H300pakaTs UX Ha KOOPAHHATHOH NIOCKOCTH H
HCMONE30BATE 74 PEIIEeHHA YPaBHEHHH H HepaReHCTE

33

Mzobpakate Ha KoopAHHATHON naockocTH rpadMkH NHHEAHBIX YpaBHeHHH H
HCTIONE30BATE HX A PEIIeHHA CHCTEMBL THHEHHBIX YpaBHEeHHI

34

Henonszopate  rpadues  GvHKUME A8 HCCNENOBAHMA — NPOLECCOB W
3ABHCHMOCTEH H3 APYTHX y1eOHBIX AHCUHILUTHE

Hawana MaTemMaTHHeCKOro aHalIusa

4.1

OnepupoBaTh NOHATHAMH: HenpephlBHad QyHKUMA, npouieodHads dyHKIK!
HCMONB30BATE  TeOMETPHMeCKH M (H3HYecKHH  CMEBICAH TPOH3BOAHOH 104
peIleHHs 3a]1a4

4.2

HaxoauTts NPOH3BOJHBIE 3NEMCHTAPHBIX El]}"[—[l(L[H“, BEIMIHC]IATE  [IPOHIBOJHBIE
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CYMMEL, TIPOH3BEISHNHA, YACTHOTO (IYHKIIH

4.3

HenoneioaTe NPOHIBOTHYIY 1A HCCIEA0BAHHA (DYHKUHH Ha MOHOTOHHOCTE H
IKCTPEMYMEL, PHMEHATE PE3YIBTATE HCCAEA0BAHHA K NOCTPOCHHID rpaiHKoR

4.4

Henoneioeath NPOHIBOAHYHY  [/I8 HAXOEIEHHS HAHIYYIIETD pPEUHIEHHY B
MNPHETAIHBIX, B TOM YMHCNE COLHATBHO-3KOHOMHYECKHX, 3a1a4ax

4.5

OnepHpoEaTh  NMOHATHAMH:  Nepeoo0pasHas W HHTErpan;  NOHHMATh
reoMeTpHIeckHil B Gu3uIeckiii CMBICT HHTETpaa

4.6

HaxoauTe nepeoo0paiHble 3MeMeHTAPHRIX (YHKUMI, BEMHCIATE HHTErpan mno
fpopayae HewtoHa - Jleiibanua

4.7

Pemars NPHENAIHEIE 33Ja%H, B TOM SMHCIE COUHANBHO-IKOHOMHHMECKOID H
[bH3II‘!EfICDm XapakTepa, CpeAcTERaMH MAaTEMAaTHMECKOID aHATH3A

Teopua BepoATHOCTEH H CTATHCTHRA

5.1

CpapHHBATE BEPOATHOCTH 3HAYMEHHI CIVYAHHON BEIHHMHHEL 110 pacnpeeIeHHID
HIIH ¢ IOMOIBKY THATPAMM

52

OHE}')H[)OBB‘TL [NOHATHEM MATEMATHUECKOID OXRHIAHHA, TPHBOAHTE NOPHMEPBL
TOTD, KaK MPHMCHACTCA MATEMATHHMECKOC OWHIAHHE cn}"miinoii BEITHYHHBL,
HAXOJHTE MATCMATHUCCKOC ORHJAAHHE 10 JAHHOMY pacnpciaclIcHHED

53

HmeTs npeacTarneHye o 3aKoHe DONBIIHX HYHCEN

5.4

HmeTk npeacTaBneHne 0 HOPMANBHOM PAcIpeaeneHHR

leomeTpus

6.1

OnepHpoBaTe  MOHATHAMH:  UHIHHAPHYECKAd [OBEPXHOCTE, obparyiolime
UHTHHApPHYECKol  NOBEPXHOCTH,  LHAHHAP,  KOHHYECKAsds  MOBEPXHOCTE,
0GpazyIOIHe KOHHIECKOH NOBEPXHOCTH, KOHYC, ciepHueckas NOBEPXHOCTE

6.2

PacnosHapate Tena BpalleHHa (UHIHHAP, KOHYC, cepa H wap)

0.3

OOBACHATE CNOCO0B! TOMYHMEHH Tel BPAILICHHA

6.4

Knaccuipuiinposats B3aHMHOE pacnoioxeHne cephl H NI0CKOCTH

6.5

OnepupoBaTh NOHATHAMM: 1IAPOBOH CErMEHT, OCHOBAHME CErMEHTA, BhICOTA
CErMEHTd, WAapoeoil cnoil, 0CHOBAHHE WAPOBOTO ClIOA, BRICOTA WAPOBOTO CIOMA,
IWAPOBOH CeKTOp

6.6

BerucaaTe 00BEMBl H IUIOIIATH MOBEPXHOCTEN Tl BPAILIEHHA, TE0METPHMECKHX
Tel ¢ IPHMEHEHHEM (opMy T

6.7

OnepupoBaTs TOHATHAMH: MHOTOTPAHHHK, BIIMCAHHBI B clepy M ONMCAHHEI
oxono cipepel, cdepa, BITHCAHHAS B MHOTOTPAHHHK HIIH TEI0 BPANIeHHA

0.8

BRMHCIATE COOTHOINEHHA Mesay MIoWAaIaMH noBepXHocTeil u ofbemamu
noao0HEIX TEN

6.9

Hzobpamate wuzyHaeMble QHIYPEL OT PYKH H € OPHMEHEHHEM IIPOCTHIX
UEPTEHHBIX HHCTPYMEHTOR

6.10

BEIMOAHATE (BBIHOCHEIE) TIOCKHE HepTe#H H3 PHCYHKOB NPOCTHIX 00BEMHBIX
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ipHryp: BHA cBepXy, cOOKY, CHHZY,; CTPOHTEL CeMeHHA Tl BpalleHu

6.1

HapnewkaTe, MHTEPOPETHPOBATE H  OpeobpazoebiBaTe  HHGoOpMauHw 0
NPOCTPAHCTEEHHEIX TEOMETPHYECKHX (BHTYpax, NpelcTABICHHYD HA HepTesax
PHCYHEAX

6.12

anMEH:I'ITb reoMeTpHYeCKHE l'.]}aKTbI OnA pPEIEHHS CTEPCOMETPHYCCKHX 3a0aM,
NPeAnoIaraliiny HECKONBKO [IAr0B PELICHHA, ©ClH YCIOBMA NpPHMEHEHH:
340aHEI B ABHOI dhopme

613

Onepupaaa'rh [MOHATHEM: BEETOP B NPOCTPAHCTEE

6.14

Brinonnates geficTEMs CIOMeHHA BEKTOPOB, BbIMHTAHHA BCKTOPOE H YMHOMCHHA
BCKTOPA HA YHCO, 00BACHATE, KAKHMH CBOHCTBAMH OHH 00Ia0ai0T

6.15

anMEH:I'ITb NPABHIIO NapallcIeineaa NpH CIOKCHHH BEKTOPOE

6.16

OHEPH[}GBETL MNOHATHAMA! JCKAPTOBRl KOOPIAHHATEI B MPOCTPAHCTEE, BCKTOP,
MOAYIIE BEKTOPA, PABCHCTRO BCKTOPOR, KOOPAHHATEL BEKTOPRA, ¥Yrod MExI1y
BEKTOPAMH, CEAIAPHOE NpoOH3IBEJAEHHE BEKTOPOR, KOJIMTHHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPEI

6.17

HaxoauTe cyMMy BeKTOPOBR M MPOHM3BEIEHHE BEKTOPA HA YMCIO, YTON MEKIY
BEKTOPAMH, CKAMAPHOE NPOHIBEIEHHEe, PACKNANEIBATE BEKTOP 10 [BYM
HEKOITHHEAPHEIM BEKTOPAM

0,18

3a1aBaTh MIOCKOCTE YpaBHCHHEM B ﬂ.ﬁKHpTDBDﬁ CHCTEME KOOPIHHAT

0.19

Pemate I'I['.IOICTE“LUIIE FrCOMCTPHMECKHE 3ala“iH Ha IM[PHMCHCHHC BCKTOPHO-
KOOPIHHATHOrO METOIA

Pewate 3a0a4i Ha JOKA3ATENBCTEO MATEMATHUYECKHX OTHOLIEHHH H HAXOWICHHE
reoMeTpHUECKHX BEITHYHH I10 ﬂﬁpﬂEuﬂM HIIH alropuTMaM, NpHMCHAA HIBCCTHEIC
METOIBI IIPH PEIICHHH CTAHJAPTHBIX MATEMaTHYSCKHX 3a1a4

[puMeHAT:  OpocTelliHe  OpOrpaMMHEIE  CPEAcTEA  H 3NeKTPOHHO-
KOMMYHHEAITHOHHEIE CHCTEME] TIPH PElIeHHH CTEPeOMeTPHUSCKHX 327134

[IpHEOIUTE NPHMEPEl MATEMATHMECKHX ZAKODHOMEPHOCTEH B NPHPOOe W KH3IHH,
pACO3HABATE NPOABICHNAE 3AKOHOB FEOMETPHH B HCKYCCTRE

[pumeHATs NOTYMEHHBIE 3HAHMA HA [PAKTHEE: AHAIHIHPOBATE PealbHBIE
CHTYAIHH M OPHMEHATh M3YMEHHBIE MOHATHA B TIPOIECCE TMOHCKA pelleHHA
MaTeMaTHueckl  CchopMynHpoOBAaHHOH nOpo0neMel, MOJENHPOBATH pEAlBHEIE
CHTYALIHH HA A3BIKE T[EOMETPHH, HCCAEI0BATE NOCTPOCHHBIE MOAETH C
HCMNONB30BAHHEM TeOMETPHMECKHX NOHATHH M TeopeM, annapata anredpel,
PEINATE NPAKTHYECKHE 340aYMH, CBAAHHBIE C HAXOWICHHEM TeOMETPHYecKHX
BETHHH

Tabnuua
[TpopepAemele 3neMenTrl cofepaanna (11 knace)

Kon

[TpoBepaeMblii S1eMeHT cOepHRaHHA

Uucna 1 BeMHCIEHHS

HELT’}’[}E.HI:HE[E H HeNbI¢ YHCIA. HFHSHEKH ACTHMOCTH HENBIX WHCETD
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CTeneHs ¢ PALHOHANEHEIM ITOKA3ATEIEM. CBoiicTRA CTENEHH

Torapudm uncna. JlecaATHHBIE H HATYPAILHEIE TOrapHmMel

YpapHeHHA 1 HEPABRCHCTBA

[Tpeobpazoranne BRIpaXeHHil, coAepHAIIMY TOrapHQIMEL

wd
[B*]

[peoGpasopaHie BRIPAKEHII, COASPKAILHX CTENEHH ¢ PAIIHOHANLHEIM [0KA3ATENEM

[pumepsl TPHrOHOMETPHEECKHX HEPABSHCTE

[MokazaTenbHEIE YPABHCHHA H HEPABCHCTEA

Jorapudmudecke YpapHeHHA i HEPABEHCTEA

CHeTeMbl THHeHHEIX ypaeHeHWi. PemieHue NpHKNIATHEIX 38044 ¢ MNOMOLIBH CHCTEME
TNHHEHHEIX ypaBHEHHH

CHCTEMBL H COBOEYMHOCTH PAHOHANBHBIX }“pﬂBHEHHﬁ H HCPABCHCTE

[Tpumenenne yparHeHH, cHCTeM H HEPABEHCTE K PELISHHID MATEMATHUYECKHX 347441 W
33724 M3 pasTuiHeI obnacTeii HAVKH M peaTbHOH HHIHI

DyHEIHH 1 rpadiHKl

Pyurnna.  lepuoguueckne  dyurnud.  [IpoMesyTkH  MOHOTOHHOCTH  (PYHKLIHH.
MakcHMyMEl H MEHHMYMBL yHEDHE,. Hanboneinee 1 HauMeHkllee 3HadeHHe YHKIIHH
Ha MPOMEKYTHE

TpuronomeTpuueckue (yHKIHH, HX CRolicTBA M rpadHKl

33

[Tokazarensnas u norapudmuieckas GyHKUNH, HX cBOilcTEa U rpadikn

34

Henonezoranue rpadurorR GyHKIHE 108 pelieHis ypagHeHHi | THHeIHEIX cHeTeM

35

Henoneioranue rpafeos iyHEUHE 474 HCCleQoBAHHA NPOLUECCOB H 3ABHCHMOCTEH,
KOTOpEIE BOTHHKAIOT NIPH PElIeHHH 3a0a4 H3 ApYTHX yueOHEIX NpeMeToR H pealbHOoH
AHIHN

Hamana MaTeMaTHMecKOro aHaaH3a

4.1

Henpepriptetie dyakmmy. MeTton HHTEPRANTOE ANA PELIEHHA HEPABEHCTE

4.2

[MTponszeoanas gyHkumn. Neomerputeckuii 1 disnveckuii cMblc NpoH3BOIHOIN

43

[Tpon3seoaHEle 3MeMeHTAPHEIX (yHELIHI. DopMyIbl HAXOMASHHA TPOHIBOTHON CYMMEL,
NPOHIBEIEHHA 0 MAcTHOrD (hyHKIHii

4.4

[Tpumenenne npoH3IBOOHOH K HocneJoBaHHE (YHEUHI HA  MOHOTOHHOCTE H
akeTpeMyMmel. Haxomgenwe HanbGoNbIIero W HAMMEHBIIETO 3HAYeHHA (YHELUHH Ha
OTpezKe

4.5

[TpumMeneHne NPOHIBOAHON I8 HAXOWASHHS HAWIVMINETD PELISHHA B OPHEIATHEIX
3a7a4ax, 14 oNpeleleHa CKOPOCTH Npolecca, 3aTaHHore opMynoi HaH rpafurom

4.6

[leproobpaznaa. Tabnuua neproodpazHEx

4.7

Hurerpan, ero reoMerpudeckuil # duzmueckuil cdeicn. BriuHclaeHne MHTErpana mo
thopsmyne Hetotona - Jleiibunua
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TEO[‘.-I’IH BE[‘JDHTHO-CTEﬁ H CTATHCTHEA

5.1

UHCTOBEIE XAPAKTEPHCTHKH  CIYHAiHEIX  BeNHYHH!  MATEMATHYECKOE OMKHIaHHE,
JUChepcHA M CTAHAApTHOE OTKIOHeHHe. [IpHMepsl NpHMeHeHHA MAaTeMaTHYecKoro
OMMIAHMA, B TOM HHCAE B 3a0adax M3 NOBcedHeBHON #m3nn. MaremaTuueckoe
oHaaHMe OWHApHOH choyuaiinoil pennuuHbl.  MaremarHueckoe omWIAHHE CYMMBI
CyqAHHBEIX BenuuuH. MaTemaTHueckoe O®MIaHHE M JHCIOEPCHA FEOMETPHMECKOrD H
OHHOMHANTBHOTO PACTPEaeIeHHI

3akoH GOMBIIHY WHCEI H ero polk B HAYKe, npHpoae H odmecTre. BubopouHeii MeToq
Hecne oaHuii

53

[MpuMepsl HeNpephIBHEIY cAy4aiHeX BenuunH, TToHATHE O NIOTHOCTH pacrpefeneHHs.
3agauy, NPHBOAALIME K HOPMATEHOMY pacupefelneHHio. [IOHATHE O HOPMAIkHOM
pacnpeaeneH i

leomeTpua

6.1

lnnunapHieckas NOBEPXHOCT, 0O0pasyOIHEe UHIHHIPHYECKOH NOBEPXHOCTH, OCh
UHAHHApHYeCcKoH noBepxHOocTH. Lunuuap: ocHoBaHHA W DOKOBAA  [OBEPXHOCTE,
00pazvIoIas o 0Ch, TIOIATE DOKOBOH H MOMHOH NOBEPXHOCTH

KoHu4eckans NOBepXHOCTL, ODPA3YIOUIHE KOHHYECKOH MOBEPXHOCTH, OCh H BEPILIHHA
KOHH4ecKOil noeepxHocTH. KoHye: OCHOBAHME M BeplIMHA, o0pa3yioas H o och,
naowane GoKOBOI H NOMHOH NOBEPXHOCTH. Y ceueHHBIH KoHYC: 0Dpa3yolHe H BEICOTA,
OCHOBAHHA H DOKOBAA NOBEPXHOCTh

6.3

Cepa 1 mwap: HeHTp, pagMyc, ITHAMETP, NI0WAAE NoBepxHOCTH chepil. Bianuumbpoe
pacnonoaeHie ciepsl U MNOCKOCTH, KACATENBHAN IOCKOCTE K cihepe, Mnomais chepsl

0.4

Hzobpamenne Ten BpaiieHnsa Ha nnockocTH. PaseepTea UHNHAIpA B KOHYCA

6.5

KoMOMHALINH Tell BpAlllgHHA ¥ MHOTOrpaHHHKOE. MHOIOrpaHHHME, ONUCAHHBIH OKOIO
chepsl, cipepa, BIHCAHHAA B MHOTOTPAHHHE, HIIH TEI0 BPalleHH

6.6

[Tonarue o0 obveme. OcHoBHele ceoiicTRa o0wemor Ten. Teopema of obweme
NpPAMOYTONEHOTD NAPATIENENHneTa W coeqcTeia ur Hee, O0weM UHIHHAPA, KOHYCA.
Odbem wapa ¥ NIoWAIE cepsl

6.7

[MogoGuwe Tena B npocTpadcTee. COOTHOINEHHA MEmIY NIOMAAAMH NOBEPXHOCTEIH,
ofBeMaMH MOI00HEIX TEN

0.8

CevueHHs UMIHHAPA (OAPATIENEHO M NEpreHIHKYIAPHO OCH), CeveHHA KOHyca
(mapannenkHoe OCHOBAHHIO W MPOX0/IALNIEE Yepes BEPLUIHHY ), CEUEHHA [apa

0.9

Bextop Ha mnaockocTH M B npocTpancTee. (CN0MEeHHE W BRIMHTAHHE EBEKTOPOB.
YMHOMEHHe BeKTOpa Ha uHcao. PainoskeHHe BekTOpa MO TPeM HEKOMIIAHAPHEIM
sexTopaM. [Ipasuno nmapannenenunena. Pewrense 3anav, CBA3AHHBIX © OPHMEHEHHEM
npaenn geficTeHii ¢ BEKTOPAMH

6.10

[TpamoyroneHas cHcTeMa KOOPAMHAT B npocTpaHcTee.  Koopauearel  BekTOpa.
[Mpocreiiiume zagaun B KoOpOHHATAX. Yron wMeway eekTopami.  CramapHoe
NpOH3EEICHHE BEKTOPOE. BRIMHCIEHHE YITIOB MEWOY NPAMEIMH 0 NIOCKOCTAMH.
KoopauHaTHOo-BeKTOPHEL METOA IPH pellicHHH MeoMETPHYECKHX 1a1ad

112.10. Jdna npoeeacHHA eIHHOTO FOCYIAPCTEEHHOTO IK3AMEHA Mo MaTeMaTHke (ganee - EI'D no
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MATEMATHKE) MCMONB3IYeTCH nepedeHb (KogudMeaTop) npoeepaeMelx TpeboBaHHI K pesynbTaTam
OCBOEHHA OCHOBHOI 00pazoBaTeneHOH NporpaMmel cpeaHero obwmero olpa3zoBaHHA H IEMEHTOB
COAepHaHHA.

Tabnwuua 12
[Mpoeepaeneie Ha ET'D no matemaTike TpeboBaHHA
K pe3yJIbTATAM OCBOEHHA OCHOBHOI 0DpazoBaTelIbHOM NporpaMme
cpeanero obnero ofpaioBaHns
Kon [Tposepaenbie TpeGORAHKA K MPEIMETHRIM PEIVIRTATAM OCBOESHHA DCHOBHOI
NpoBEPAEMOTD ofpaioBaTelbHOH TPOrpaMMEl CpeIHEro o0ILEero 00pa30BaAHNA
TpeboBaHHA
1 Brnagenne MeTogaMu I0KA3aTENBCTB, LITOPHTMAME pPELISHHA 3a71ad, YMeHHe

(hOpMYIHPOEATE H ONEPHPOBATE NOHATHAME. ONPEISIeHHe, aKCHOMA, TeOpeMa,
CIENCTBHE, CBOHCTRO, NPHIHAK, JOKAATENLCTRBO, PABHOCHIBHBIE (rOPMYTHPOBKH;
OPHMEHATE WX, YMeHHe (OpMyIHpoBaTh o00paTHOE M OPOTHEOMONOKHOES
YTREP#ISHHE, NPHBOJHTE NPHMEPEl H KOHTPIPHMEPR!, HCMONBI0BATE METO[
MATEMATHYECKOH MHIYKIHH, MPOBOAHTE J0KA3ATENLHEIE PACCYKIEHHA TIPH
PelIeHHH 337134, OLEHHBATE JOTHYECKYI0 NPABHIRHOCTE PACcCy®IeHHi; yMeHHe
ONEPHPOBATE  NOHATHAMH.  MHOMXECTBO, [NOJMHOMECTBO, ONEpalid  Haj
MHOKECTBAMM; YMEHHE HCIONB30BATH TEOPETHKO-MHOMKECTBEHHLIH anmapart ins
OMHCAHUA PEANBHEIX MPOLECCOB H ABNSHHI U NPH PEILeHHN 3a1a%, B TOM “MHCIE H3
APYTHX YMeOHBIN NpeIMETOB; YMeHHe ONepHPOBATE NOHATHAMHK. Tpad, CBAZHEIH
rpad, aepeso, uUHKEN, Tpad HA NIOCKOCTH, YMEHHE 3404BaTk H ONHCEIBATE rpadsl
PAITHYHEIMHE COOCODAMH, HCMONB30BATE rpadibl MPH PelIeHHH 3a1a1

2 YMeHne onepHpoOBATE NOHATHAMM: HATYPANBHOE YHCIO, UEN0E YMCI0, CTENEHE C
UelbIM TOKAIATEeNEM, KOPEeHb HATYPANLHONH CTEeNeHH, cTeneéHb ¢ PAUHOHATLHBIM
NoKa3aTeneM, CTeNeHs ¢ AelCTBHTENEHEIM [TOKA3aTENneM, Torapudiv HHeIa, cHHYC,
KOCHHYC M TAHTEHC MPOHIBOIEHOIO YHCNA, OCTATOK MO0 MOIYIK, palHOHANBHOE
YHCIO,  HPPALHOHANEHOE — MHCI0,  MHOMECTBA — HATYPANBHBIX,  LEMNBIX,
PALMOHANEHEIX, JICHCTBHTENBHEIX SHCEN, YMEHHE HCMONB30BATE NPHIHAKH
AeMHMOCTH, HauMmeHblIHil o0WKi QenHTens W HauMeHbllee olllee KpPaTHOE,
amroputd  EBknuna npH  pelieHHH  3adav;  3HAKOMCTEO ©  PailHYHBIMH
MOIHUHOHHEIMH - CHCTEMAMH  CYHCIEHHA, YMEHHe BBIIOIHATE BRIMHCICHHE
IHAYEHHI M NpeodpasoBaHHA BHIPAKEHHH CO CTENeHAMH H JIOTapH(iMaMH,
npeodpazoeadia  Apo0HO-PALIHOHATEHEIX  BEIPAMKEHHWIl, YMeHHEe ONepHpOEATh
MOHATHAMH! MOocne 0BATeIbHOCTE, apudMeTHIecKan NPOrPeccHi,
reoMeTpHYeckas  nporpeccua, OeckoHewHO  YVOBIBAKOIIAA — TeoMeTpHYEcKasn
NPOrpeccHi; YMEHHE 340aBaTh NMOCISA0BATENBHOCTH, B TOM HHCIE ¢ MOMOIIBED
PEEVPPEHTHEIX QOPMYIT; YMEHHE ONepHPOBATE NOHATHAMM: KOMIUIEKCHOE MHCIIO,
CONPAKEHHBIE KOMIIEKCHBIE YHCIA, MOAYIE H apryMEHT KOMIUIEKCHOIO “HCIA,
thopMa 3ANHCH KOMIUIEKCHBIX “MHCEN (FeOMETPHMECKAd, TPHIOHOMETPHYMECKad H
anrebpandeckan);  VMeTh  OpPOHIBOIHTE  apudyMeTHdeckHe  JeicTBHA  C
KOMINEKCHBIMH MHCIAMH, NPHEOIHTE NPHMEPEl HCMONBIOBAHHA KOMIUIEKCHEIX
YHCEN; OTNEPHPOBATE MOHATHAMA: MaTpHua 2 X 2 | 3 x 3, onpelenHTeb MATPHIILL,
reoMeTPHYeCKHIl CMEICT onpeIeHTena

3 VYMeHHe  ONepHpPOBaTE  MOHATHAMM:  PAUHOHANLHBEIE,  HPPALHOHANBHEBIE,
NOKARATENEHEIE,  CTENEHHEIE, norapHMMHEECcKHe,  TPHTOHOMETPHHYECKHE
YPABHEHHA W HEPAaBSHCTBA, WX CHCTEMBL, YMEHHE OMNEPHPOBATE MOHATHAMI:
TO#ECTBO, TOXIECTBEHHOE NpeolpazoBaHKie, YPABHEHHE, HEPABCHCTBO, CHCTEMA
YPABHEHHIT H HEPABEHCTB, PABHOCHIBHOCThL YPABHEHHIl, HEPABEHCTB M CHCTEM;
YMEHHE PElIaTh YPABHEHHA, HEPABEHCTEA H CHCTEMBEI C MOMOLILK) PA3THYHBIX
NPHEMOR, PEIIATE YPABHEHHA, HEPABEHCTEA H CHCTEMEI ¢ MAPAMETPOM; MPHMEHATE
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YPABHEHHA, HEPABEHCTEA, WX CHCTEMEl [N PelieHHS MaTeMaTHUYECKHX 3a1ad H
387184 W3 pA3iHYHEIX oDnacTell HaykH ¥ PealkHOIl HHIHH

YMeHnne onepupoRaTE MOHATHAMH: (YVHKUMA, YeTHOCTE (DYHKIHHK, NepHOIHIHOCTE
(VHELHH, OrPAHHYEHHOCTE (WWHKIHH, MOHOTOHHOCTE (IWHKLIHH, 3KCTpEMyM
dyHkiH, HAUOONBIIEE W HAHMEHLUIEE 3IHAYMEHMSA (PYHKIHM HA TNPOMERYTHE,
HENnpepslBHAR  (VHKLHA, acHMOTOTRl rpadmea (WHENHH, [Oepeag W BTOpas
OPOH3BEOIHAA (VHKIHH, FeoMETpHIecKiil W (MIHYecKHil cMEICT NPOH3IBOIHOIN,
neppoolpaiHad, OOPeJeNeHHEIH HHTErpan; YMeHHE HAXOAHTE ACHMOTOTHI
rpadmea dYHKIHH, YMEHHE ERIMHCIATE NPOHZBOJHEIE CYMMEL, NPOH3BEISHHA,
YACTHOTO W KOMIIOIHIHH (PYHKLHIH, HAXOJHTE YPaBHEHHE KacaTenkHoil k rpadury
VHELMH, YMEHHE HAXOJHTL NPOHIBOIHBIE 3NEMEHTAPHEIX (YHKUMI, yMeHHe
HCOONBZ0BATE  NPOHIBOIAHYKY 108 WCCAeA0BAaHMA  (VHELUWIL, HAXOIHTE
HauDOIBIIHE H HAHMEHBIIHE FHAMEHHA (YHEURIL, CTPOHTL rpadUkH MHOTOMIEHOR
€ HCOONB3OBAHHEM — ANMAPATA  MATEMATHHMECKOTO — AHANM3A,  [PHMEHATH
OPOH3BOIHYIY 1A HAXOMKISHHS HAWTYMIIEr0 PellcHHA B NPHKIATHRIX, B TOM
MHCNE COLMANBHO-3KOHOMHMECKHX H (DHIHYeCKHN 3a7aaX; HAXOHTE MIOMATH H
o0beMel (PHTYP ¢ NOMOMIBK HHTETpana; NPHBOIHTE NPHMEPE MaTEMATHYECKOTO
MOJENHPOBAHMA ¢ TOMOIIEK JHD(epeHIHANEHEIX YPABHEHHI

YueHne onepHpoBaTE NOHATHAMH: Tpaduk dyHruuH, obpatHas §yHEOM,
KOMNO3HUMA  QyHKOME, OHHeiliHas  QyHRUHA, KBAApATHYIHAA  (PVHKIIHA,
panHoHaNkHAas (YHKUHA, cTeneHHad (QYHKUNA, TPHIOHOMETPHYECKHE (yHKUHI,
o0paTHelE TPUrOHOMETpHUYeCKHE (IYVHKIMH, MMOKAZATeNLHAA M JorapHdMHYecKan
(hYHKLUMH, YMEHHe CTPOMTE rpafHkd  HIyUeHHBIX (PVHKUMH, BBINONHATE
npeodpazoeadua rpadukoe QyvHrUMil, HenonkioeaTh TpafHkd 108 HIYUEHHSA
NPOLECCOR H 3ABMCHMOCTEH, NPH PellieHHH 3a0ad W IPYrHY yaeOHBIX NpeIMeToR
H 33784 M3 PEATRHOH SKH3IHH, BRIPAKATL (OPMYIAMH 3ABHCHMOCTH MEHIY
BETHYMHHAMM, MCIONB30BATE CBOMHCTBA W rpadHis QVHKIMA 004 pPeLIcHHsA
ypaBHeHH, HEPABEHCTE W 34734 ¢ NapaMeTpaMH; H300pakaTh Ha KOOPAHHATHO
MIOCKOCTH MHOMKECTEA PELIEHHH YPABHEHHIT, HEPABEHCTE H HX CHCTEM

VaeHHE PelIATE TEKCTOBBIE 3A/1aMH PAIHBIX THIOB (B TOM MHCIE HA NPOLEHTEL,
JAONH W YACTH, HA [ABHKeHHe, paloTy, CTOMMOCTE TOBAPOE H YCIVT, HAIOTH,
3aja4M W3 0DIAcTH VOpABNEHHS JHYHBIMH M ceMeiiHEIMH  (HHAHCAME),
COCTABNATE BRIPAKEHHA, YPABHEHHA, HEPABCHCTBA M HX CHCTEMEI N0 YCIIOBHID
3a7a4M, HCCIENOBATE MONYYSHHOE PEIIEHHE H OLEHHBATE NPaBlonoiofHOCTE
PE3VIBTATOR, YMEHHE MOJETHPOBATE PEANBHEIE CHTYALIMH HA A3RIKE MATEMATHEH,
COCTABNATH BBIPAMEHHA, YPABHEHHH, HEPABEHCTBA M WX CHCTEMBI 110 YCIIOBHIO
3a7a4M, MCCNEI0BATh MNOCTPOSHHBIE MOJEIH ¢ MCOONbI0BAHHEM annapata
anredpel, HHTEPIOPETHPOBATE NOMYMEHHEIH Pe3yIbTaT

VmMeHHEe ONepHpoBATE NOHATHAMH: CcpejHee apudiMEeTHHECkoe, MeqHaHa,
HanDOMBIIEE M HAWMEHBIIEE 3IHAYMCHMA, paiMax, JHCIEPCHA, CTAHIAPTHOE
OTKIOHEHHE YHCIOBOrO  Habopa: YMEHHE H3BJIEKATR, HHTEPNPETHPORATE
HHOpMALIHID, NPelCTARTEHHYW B TaboMnax, Ha JHarpaMmax, rpadueax,
OTPAHANOIIYI0  CBOHCTBA PEANBHBIX MPOLECCOB W ABMNEHHIA; NpeIcTaBIATh
HHpOPMALHID ¢ MOMOMIBE TalOHI H AHATpAaMM, HCCJIEI0BATH CTATHCTHYECKHE
JAHHEIE, B TOM WHCIE ¢ NPHMEHEHHeM rpaiHuecKHX MeTOJOBR H 3MeKTPOHHEIX
cpencTe; rpaMueckd HCCHEJOBATE COBMECTHEIE HAOMIONEHHSA C MOMOLIEID
AHATPAMM PACCEHBAHWA W THHEeHHOI perpeccH

YmMenne onepupoBaTE NOHATHAMH: COYYAiHEIL OOET W choydaiiHoe coORITHE,
BEPOATHOCTE  CHyHaiiHOro coOBITHA, YMEHMe BRIMHCIATE BePOATHOCTE C
HCOOIB30BAHMEM TpafiHMeckix MeTOJ0B, NPHMEHATE (OPMYIEl CIOMEHHA W
YMHOMEHHA BepoATHOCTEH, dopMyay nonHol sepoaTHoCTH, Gopyyay bepHyimm,
KOMOHHATOPHBIE (akTel W (OPMYIEL OLEHHBATE BEPOATHOCTH pPealbHBIX
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coDBITHII,  yMEHHE  ONepPHPOBATE  MOHATHAMH.  COYMadHAS — BEIHYHHA,
pacnpeeneHde  BePOSTHOCTEH, MATEMATHHECKOE OWHIAHHE, [JHCIepcHs |
CTAHIAPTHOE OTKJIOHEHHE CIYHaiiHOH BemMMHHEL, (QYHKUHH pacnpeleneHHd H
MIOTHOCTH PABHOMEPHOTD, MOKAZATENRHOIO H HOPMANRHOTO PAcHpeIelIeHil;
YMEHHE HCMONB30BATE CBOHCTEA M3YMEHHBIX PacnpeleneHii 01 pellicHA 3a1ad;
JHAKOMCTED ¢ MOHATHAMH: 3aK0H OONBLUIAX IHCEN, METOAbl BLIGOPOMHEIX
HCCNeI0BAHHI, YMEHHE NPHBOIHTE NPHMEPE] NPOABNEHNA 3aK0Ha GONBIIHY YHCen
BE TNPHPOJHEIX W ODMIECTECHHBIX ABIEHHAX, YMEHHE ONEePHPOBATE TOHATHAMIL!
COMETAHHE, [EePEeCTAHOBKA, HHCAO COMETAHWH, YHCI0 NepecTaHOBOK, OHHOM
Hetorona; yMeHHe NOPHMEHATH KOMOHHATOPHBIE (DAKTR W PACCYHACHHH i
pelleHHa  3a7ad; OUEHHBATE BEPOATHOCTH PEATEHBIX COOEITHH, COCTABIATH
BEPOATHOCTHYED MOIENb H HHTEPIPETHPORATE MONYYEHHBIN pe3vIBTAT

9 VmeHne ONEPHPOBATE MOHATHAMMH: TOMKA, NPAMAA, [I0CKOCTh, NPOCTPAHCTRO,
OTPE30K, My4, BETHMHHA YTIa, MIOCKHH VIO, ABYIPAHHEI YTOI, TPEXTPaHHBI
Yron, CKPeNIMBAKOIIMECA NPAMEIE, NAPAIelbHOCTE W NEPNeHIHKYIAPHOCTE
OpAMBIX H MIOCKOCTEH, Yrol MekIy [OpIMBIMH, YIO0 MRy Opamoil H
MIOCKOCTRED, YIOA ME#IY IUIOCKOCTAMH, PACCTOAHHE OT TOUKH A0 IUIOCKOCTH,
PACCTOAHHE MERAY NpPAMBIMH, PACCTOAHHE MEKAY IUIOCKOCTAMH, YMeHHe
HCMONB30BATE NPH PElIEHHH 3a1aY H3ydeHHBe (aKThl H TeopeMbl IIAHHMETPHH,
YMEHHE OLCHHBATE PasMepsl  OOBEKTOE  OKPYEKAIDIIErD MHPA,  CTPOHTh
MATEMATHYECKHE MOJETH C [OMOMIBIY TEOMETPHMECKHX NMOHATHH H BEMHMHH,
PELIATE CBA3AHHEIE ¢ HHMH NPAKTHYSCKHE 314K

10 YMenne onNepHpOBRATE MOHATHAMM: [I0MANE EIYpEl, 00weM  QHUIYpEL
MHOTOIPAHHHEK, NPABHIBHEN MHOTOTPAHHHK, CEMEeHHE MHOFOTPaHHHKA, Ky0,
napannenenHnen, NpHIMa, THpamMia, (Hrypa M NOBEPXHOCTH  BpAlleHHH,
UHIHHAP, KoHyc, map, cdepa, noomais cdiepbl, MUIOMATE MNOBEPXHOCTH
MHpaMHIBL, [PHIMEL, KOHYCA, [HMIMHApa, o0beM KyDa, NpAMOYTOILHOTO
napanneneninela, NUpaMHibl, MPHIMEL, [HIHHAPA, KOHYCA, Wapa, pasBepTia
MOBEPXHOCTH, CEUSHHA KOHYCA H IHIHHAPA, NapalelbHbie 0CH HIH OCHOBAHHIO,
CEUEHHE Iapa, MIOCKOCTE, Kacarwadca ceprl, HHIHHAPA, KOHYCA, YMEHHE
CTPOMTE CEYEHHE MHOTOTPAHHHKA, H3I00pPaMATE MHOTOTPAHHHKH, (UIYVPEL H
NOBEPXHOCTH BPALIEHHA, WX CEYeHHA, B TOM WHCIE € MOMOMIBH 3NeKTPOHHBIX
CPEeNCTB; YMEHHE NPHMEHATE CBOMCTBA TeOMETPHHECKHX (HIYDP, CAMOCTOATENBHD
(hOpMYIHPOBATE ONPEACNEHHA H3YYAeMBIX (PUIYp, BRIABHTATE THIOTE3Rl O
CBOHCTEAX M NPH3HAKAX TeoMeTpHYecKiX GHryp, 000CHOBBIBATE HIH ONPOBEPTATE
HX, YMEHHE MNpPOBOJHTE KIACCHOHKAUHID (HIYP 00 PaiIHYHBEIM [PHIHAKAM,
BEIMOTHATE HEOOXO0JHMEIE JOMOTHHTENEHEIE MOCTPOCHHA

11 Ymenne onepHpOBATE NOHATHAMH: JBHAXEHHE B NPOCTPAHCTBE, NAPANTIeNbHEI
HepeHoc, CHMMETPHA HA MIOCKOCTH H B NPOCTPAHCTRE, TOBOPOT, NpeobpaioBaHie
noao0ua, nogobHBlE (UIYPEL, YMEHHEe pacroiHABATE PABHBIE H  NOJ00HEE
(Hrypel, B TOM WHCIE B OPHPOJE, HCKYCCTBE, ApXMTEKTYpe; HCNONBIOBRAThH
reoMeTpHYecKHe OTHOIIEHHA TPH pellieHdH 3a]ad; HaXOJHTE TeoMeTpHYecKHe
BeIMMHHEL (JIHHA, VION, IUI0WAns, o0beM) NpH pelleHHH 3a1ad W3 JApPYTHX
yueOHEIX NPEIMETOR H W3 PealbHOM MHIHH, YMEHHE BEIMHCIATE Me0METPpHISCKHE
BEIHYMHEL (THHA, IO/, MI0mank, o0keM, MIOWAIE TOBSPXHOCTH), HCMONL3YA
H3yveHHble GOpMYIIRL B METOIRL, B TOM YMHCIIE: IIMIIANE NOBEPXHOCTH THPAMHIEL,
MOPH3IMBL, KOHYCA, LHWIHHOpa, Nuollaae cdepsl; o0beM kyDa, NpAMOYTOIBHOIO
napauleneninesa, NHPaMHIRL, NPH3MEL UHIHHAPA, KOHYCA, [Iapa; YMeHHE
HAXOAHTE OTHOLLEHHE 00BeMOE NoI0GHBIX GHrYp

12 VaeHHe ONepHPOBATE HOHATHAMH! NPAMOYIOILHAA CHCTEMA KOOPJIHHAT, BEKTOP,
KOOPOMHATEL TOUKH, KOOPIHHATEL BEKTOPA, CYMMA BEKTOPOE, NPOM3BEIEHHE
BEKTOPA HA YHCIO, PA3NIOKEHHE BeKTOpa no (a3Hcy, CKANAPHOE NpPOHIBEISHHE,
BEKTOPHOE NPOHIREEICHHE, YIoJ MeKAYy BeKTOPAMM; YMEHHE HCNONBI0EATE
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BEKTOPHEI H KOOPIHHATHRI METO/ JUIA PEIleHHA TeOMETPHYECKHX 3a1a4 i 3aj1a4
APYTHX YHeOHBIX MPEIMETOR

VmenHe BRIOHPATE MOAXOJALIMH METON JNA PElIeHHA 3aJaud; NOHHMaHHE
FHAYHMOCTH MATEMATHKH B HIYUEHHH NPHPOIHEIX H 00LIECTBEHHBIX NPOLECCOR H
ABIIEHHII; YMEHHE PACNOIHABATE IIPOABICHHE 3AKOHOE MATEMATHKHM E HCKYCCTBE,
YMEHHE NPHBOIUTE NPHMEPBl MATEMATHHECKHX OTKPBITHIT POCCHICKOH W MUHPOBOH
MaTeMaTHIECKOH HAVKH

Tabmama 12.1

[TepeveHs 3neMeHTOR COfepKaHnd, nposepaeMeix Ha EI'D
Mo MATEMATHKE

Kon

[IpopepaeMblil AIeMeHT cOOepsKaHn

HUucna 0 BEIMHCICHHA

HHT':,'[)EJ'JI:»HB['E! H Helkle YHCIa. I'Ipmua}-:p{ JETHMOCTH HUelbBIX YHCEN

PanponankHele uncaa, OOBIKHOBEHHEIE H JSCATHUHEIE JPO0OH, NPOLEHTE, DecKOHEUHEIE
nepHoHIeckle Ipodn

ApupmMeTHueckHil KopeHs HaTypanbHOH crenenu. [leiicTena ¢ apHfMeTHUECKHMH
KOPHAMH HATYPANLHOI cTeneHl

Creneds ¢ uensiM nokazatences. CTeneHb ¢ palHOHANBHBIM nokaszatenes. CeolicTsa
CTEMeHH

CHHYC, KOCHHYC H TAHTEHC YHCIIOBOTO APTYMEHTA. APKCHHYC, APKKOCHHYC, APKTAHTEHC
MHCIOBOTD APTYMEHTA

ITorapudm uncna. [lecaTininsle 1 HATYpaIbHEIE Torapadivel

JelicTBHTenbHBlE YHCTA. ApHpMeTHYECKHe ONepalHd ¢ NeHCTEHTEIbHBIMH THCIAMM.
[TpuGniskeHHble BEIMHCIEHHA, MPARHNA OKPYTICHHA, NPHKHIKA H OLEHKA Pe3ynbTaTa
BRIMHCIEHMI

[Tpeobpazoranie BRIpakeHIil

KomnnexkcHsle 4HCIa

YpapHeH!d i HepaReHCTBA

Lenwie 1 ApobHO-pallHOHATLHEE YPaBHEHHA

]
[

HppaunoHansHele YpaRHEHHA

TpuroHOMETPHYIECKHE YPABHEHHA

[MokazaTenbHEIE B Jnorap H(.IJMH'[EC}{H& YpaBHCHHA

Lensie 0 apo0HO-PALIHOHATEHEIE HEPABEHCTEA

HppaunoHankHele HEpABEHCTEA

[MokazaTenbHEIE B J'[OFE[[JH(.]JMH'[ECKH& HEPABCHCTEA
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28 TpHroHoMeTpHiecKie HEPABEHCTEA
29 CHCTEeMEL H COBOKYTHOCTH YPABHEHHH H HEPABEHCTR
210 YparHEHNA, HEPABEHCTBA H CHCTEME] C MAPAMETPAMH
211 MarpHua cHeTeMBl THHeHHEIX YpagHeHHil. Onpeaenirent MATPHIE
3 DyHEIHH 1 rpadiHKl
LN yuruua, cnocolel 3ananua  gveHknud. Dpaduk  dysxuun.  Baauvmupo  obparHele
yvakupn. Yerele u HeveTHele yHELHA. [leproauueckne QiyHKIHH
32 OfnacTe onpegeneHds W MHOmeCTBO  sHaveHMil  dyvurkumn.  Hyaw  dyHKmmm.
[TpoMexyTen sHakonocTOAHCTRA. [IpoMesy TR MOHOTOHHOCTH dvHELIHH. Makcumymbl
W MHHEMyMBL  QvEKiHH. Hapbonemee B HauMeHblee 3HaMeHHe (YHKIHH  HA
NPOMERYTKE
33 CreneHHas ()VHKLNA C HATYPANBHEIM M UelslM nokazatened. Ee ceoiictea u rpadmuk.
CeoiicTea H rpadME KOpHA n-0il cTeneHH
34 Tpruronomerpivecke (PYHKLIWH, HX cBolicTBA B rpaduki
35 [Mokazarensnas v norapudmiieckas GyHEINH, HX cBoiicTra | rpadikn
36 Toukn pazpeipa. AcHMOTOTH rpaduioR dyukuni. CeolicTRa QyHKUHI, HenpepeIBHBIX
Ha OTpE3Ke
37 [MocneaosarenbHOCTH, CNOCODR! 3AJaHHA TOCIEN0BATEIRHOCTEH
38 ApuMeTHYecKad W reoMeTpiueckas nporpecci. opMyIa CNokHEIX IPOLEHTOR
4 Hauana MareMaTHMeCKOro aHATH2A
4.1 [Mpouzeoanas dyaxumu. [Tporseonusie 3MeMeHTAPHEBIX dyHKIMI
4.2 [Tpumenennwe npoH3BodHOH K MconeloBaHMio  (PYHEUMIT HA  MOHOTOHHOCTE M
xcTpeMymel. Haxosmaenne HanBonbliero W HAMMEHBIIETD 3HAYMEHHA (VHKLHH Ha
OTpE3Ke
4.3 [Mepeoobpaznan. Muterpan
5 MHoskecTBa M NOTHKA
5.1 MuomkecTro, onepalii Haa MuokecTEaMu. Jnarpammel Diinepa - Benna
5.2 Jloruka
¥ BepoATHOCTE H CTATHCTHEA
6.1 OnucarensHas CTATHCTHEA
0.2 BepoaTtHocTs
6.3 KomOunatopHka
7 leomeTpua
7.1 PHTYPEL HA IIOCKOCTH
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72 [TpaAMEle ¥ NIOCKOCTH B NPOCTPAHCTRE
7.3 MuororpaHHHEH

7.4 Tena v NOBEPXHOCTH BPALICHI

7.5 KoopauHaTel H BEKTOPE

112,10, Jns nposeacHHA IMHOMO rocyIapcTBEEHHOTO 9K3aMeHa no MaTematke (nanee - EID no
MATEMATHKE) HCOONB3YETCA nepedeHs (koaudmeatop) npoeepAeMbly TpeDoBaHHE K pesyibTaTam
OCBOSHHMA OCHOBHOI oOpazoBaTeneHOH OporpaMMel cpeaHero ofimero o0paioBaHHA W IEMEHTOB
COASPHAHHA.

Tabnuma 12

[Mposepaeneic Ha EI'D no MatemMaTire TpeboBaHus
K Pe3yIILTATAM OCBOEHHA OCHOBHOH 00paz0BaTeIEHOM NporpaMmEe]
cpeaHero obniero odpaloBaHNus

Kon [Ipoeepaemelie TpeOOBAHHA K IPeIMETHBIM Pe3yILTATAM OCBOSHHA OCHOBHOIM
MPOBEPAEMOrD o0pasoBaTeNsHOI NporpaMMel cpeJHero odero odpasopaHHsA
TpeboBaHHA

1 Bnagenue MeToNaMH JOKA3ATENBCTE, ANTOPHTMAMH PEIIEHHA 3a70a4; YMEHHE
POpMYIHPOBATE M ONEPHPOBATE NOHATHAMH: ONpeIeTIeHHe, AKCHOMA, TEeopeMa,
cefcTRHE, CROICTRO, MPH3HAK, JOKAIATENECTRO, PABHOCHIEHELE (JOPMYTHPORKH,
NPHMEHATE  HX; YMeHHe (OpPMYTHPOBATE OO0pPaTHOe M NPOTHROMOIOKHOE
YTREPI/IEHHE, NMPHBOAHTE NPHMEPBl H KOHTPIOPHMEPH], HCIIONL30BATE METO/
MATEMATHUECKOH HHAYKIHH, NPOBOIHTE JOKA3ATEIBHBIE PACCYKICHHA IPH
PEINEHHH 3a0aY, OUEHHBATE NOTHMECKYH) NPaBHIBHOCTE PACCYHISHHI, YMEHHE
ONEPHPOBATE  NOHATHAMH:  MHOMKECTBO, NOJMHOXECTBO, ONEpPalHH  HAaj
MHOAKECTBAMH, YMEHHE HCMONB30BATE TEOPETHKO-MHOMECTBEHHLIH annapaT nus
OMHCAHNHA PEATBHBIX MPOLECCOB H ABIEHHI W NPH PellleHHH 3a71at, B TOM YHCTIE
M3 ApyrHx yueQOHBIX TNPeIMEeTOBR, YMEHME OIepHpOBATE NOHATHAMH: rpad,
ceAZHEIT Tpad, nepero, nuEn, rpaf Ha IIOCKOCTH, YMEHHE 32a]aBaTk M
ONHCHIBATE Tpafibl paziIHMHBIMH CIIOCO0AMHE; HCIONB30BATE TPade!l NpH pelleHn:
3ana4

]

YMeHHe oNepHpoBaTE NOHATHAMH: HATYPATEHOE YHCIO, LEN0E MHCIO, CTEeNeHE C
HeNbIM NOKA3aTeneM, KOPEeHb HATYPATLHONH CTENeHH, CTENEHb C PAHOHATBHEIM
MOKA3aTENEM, CTENeHb ¢ JefiCTBHTENBHBIM [OKazaTenem, orapH(s =Hcia,
CHHYC. KOCHHYC M TAHTEHC MNPOMIBONBHOTO YHCNA, OCTATOK MO MOV,
PALMOHATBHOE YHCAO, HPPALUMOHANEHOE YHLIO, MHOMECTEA HATYPANBHEIX,
HENBIX, PAUHOHANLHEIX, JEHCTBHTENBHBIX WHCEN, YMEHHE HCMONB3OBATE
NPHIHAKH JIENHMOCTH, HAHMEHBIIHA o0IIHH JenHTens H HauMeHbllee obilee
KpaTHOE, ANropuTM EBKIMAA NpH pellleHHH 3a0ad; IHAKOMCTRBO © PAa3THYHEIMH
NOZHIHOHHBIMHE  CHCTEMAMHM  CHMCIEHHA; YMEHHE BBIMOMHATE BRIYHCICHHE
3HaueHHil © npeodpazoBaHHA BREIPAKEHWI CO cTeneHsMH W norapHgmamu,
npeodpazoBaHid  Apo0HO-PALMOHANBHEIX BRIPAMKEHWI, YMEHHE ONEPHPOBATE
MOHATHAMH: MNOCIEI0BATENBHOC T, apHMETHYECKAA NPOrPeccHi,
reoMeTpHMeckad  nporpecca, DeckoHewHo  yOBIBAKOIIAA — TeOMETpHYECKAn
NporpeccHA; YMeHHe 3a1aBaTk MOCNeI0BATENbHOCTH, B TOM YHCIE ¢ MOMOLIBLID
PEKYPPEHTHEIX (POPMYI; YMEHHE ONEPHPOBATE NOHATHAMH: KOMMNIEKCHDE YHCIO,
COTIPAKEHHEIE KOMITIEKCHBIE WHCA, MOIYIE H APryMEeHT KOMIUIEKCHOID YHCa,
hopma FANMCH KOMIUIEKCHEIX MHCEN (FeOMETPHYECKas, TPHTOHOMETPHMECKAR H
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anrefpanueckad);  yMeTk  NPOM3BOIHTE  apH{IMeTHUecKHe  JeficTEHA ¢
KOMIIEKCHBIMH MHCTAMM; OPHEOIHTE NPHMEPhI HCIOIBI0BAHHA KOMIUIEKCHBIX
MHCEN; ONEPHPOBATE NOHATHAMH: marpuua 2 x 2 w 3 x 3, onpenenurens
MATPHLEBL, TEOMETPHYECKHIT CMEICTT ONpeaenHTeNns

YameHue  ONEpPHPOBATE  NOHATHAMH:  PAIHOHANLHBIE,  HMPPALHOHANBHEIE,
MNOKA3aTeNBHBIE,  CTENEHHble,  JorapuiMHYecKHe,  TPHIOHOMETPHHYECKHE
YPABHEHHA M HEPABRSHCTBA, WX CHCTEMEL, YMEHHE ONEPHPOBATE MOHATHAMH:
TO#AECTEO, TOMKISCTEEHHOE NPpeodpa3oBaHNe, YPARHEHHE, HEPABEHCTED, CHCTEMA
YpaBHEHHI M HEPABEHCTE, PABHOCHIBHOCTE YPABHEHMI, HEPABCHCTE H CHOTEM,
YMEHHE PeIlaTk YPABHEHHH, HEPABEHCTBA H CHCTEMBl ¢ MOMOUIBI) PAZIHYHEIX
NpHEMOB, pPEIIATE YPABHEHHA, HEPABEHCTBA M CHCTEMEI € [APAMETPOM;
NPHMEHATE  VPABHEHHS,  HEPABEHCTEA, WX CHCTEMBI  IIA  PelieHHs
MATEMATHMECKHX 34189 W 3234 M3 PAVIHMHBIX 0DIacTel HAYKH W peanbHoi
HHIHH

YMeHHe  ONEpHPOBATE  NOHATHAMMK:  (VHKLMA,  9eTHOCTE  (DVHKLIHH,
MNePHOAHMHOCTE IVHELHH, OFPAHHYeHHOCTE (PVHKIMH, MOHOTOHHOCTE (hyHKLIMIL,
IKCTPEMYM  (PYHELHH, HAuOONbllee W HAMMEHBIIES 3HAYeHHS (YHKIMH Ha
NPOMEAYTKE, HENPEPRIBHAA (IVHKLHA, AcCHMITOTE rpadika dyHKIHKH, nepeas |
BTOPafd MNPOHIBOAHAS (QVHKUHH, TeoMeTpHYecKHil u  du3MMecKlil  cMelch
NPOH3IBOOHOH, NepBoODpazHAf, ONpPeJeleHHBIH HHTErpPal; YMeHHe HaXOIHTh
acHMmnToTel rpadmka  QyHKUMH, YMEHHE BBIMHCIATE IPOHIBOJHBIE CYMMEL
NPOHIBEIEHHA, YACTHOTO M KOMMOOZHMIMH (yHKUMI, HAXOOHTE VYpaBHEHHE
kacarentHoif  k  rpaduky  QVHKIMH,  YMEHHE HAXOAHTE  MNPOHIBOAHELE
IMeMEHTAPHBIX  (IWHKLHI, VMEHHe  MCIOOJIBI0OBATE  NPOH3IBOOHYED 118
HceneaoBaHA  (hyHKUMIH, HAXO0OWTE HAUOONBINHE W HAHMEHBIIME 3HAYEHHA
(yHELHIA; CTpoHTE rpadMKH  MHOTOWIEHOB ¢ HCNONIB30BAHHEM ANNapara
MATEMATHMECKOTO AHANHA, [PHMEHATE MNPOHIBOAHYI0 [N HAXOMISHHA
HAHIYYIIETD PElieHHA B NPHKIATHEIY, B TOM HHCIE COUHATBHO-IKOHOMHMECKHX
i hHIMMECKHX 3a0a4aX; HAXOOHTE MI0METH H oDbeMel GHIYP ¢ MOMOLILKD
HHTETPAa; NPHBOAHTE TPHMEPEl MATEMATHYECKOTO MOJASTHPOBAHNA © TOMOLIBID
JuihdepeHIHANTEHEIN YpaBHeHHI

VmeHHe ONepHpOBATH NOHATHAMH: Tpaduk (yHEUHH, oDpaTHas YHKIHA,
KOMIIOZHUMA  (VHKIHA, JaHelHad  (yHKUHA, KBajgpaTHuHas  VHKIHA,
paHOHATEHAS QYHKIHA, cTeneHHad QyHKUMA, TPUTOHOMeTpHYECKHe dyHKIII,
ofpaTHele TPHIOHOMETPHYECKHE (ZWHKIHH, MOKA3aTeNbHAS H NorapHfimMHYeckas
(pYHKIHH, YMEHHEe CTPOHTH rpafMKH  HIVHIEHHBIX (JWHKIMH, BBITIOIHATE
npeobpaszosaud Tpaduros QYHKUME, MCNOIB30BATE TPadHKH 108 HIYVICHHA
NPONECCOB M 3aBHCHMOCTEN, TIPH PEIIEHHH 337124 H3 APYTHX YueOHRIX OpeaMeTOR
H 3a0a4 H3 PeankHOH SKHIHH, BRIpAAaTe (QOpPMYyIaMH 3ABHCHMOCTH MeEXIy
BEIMYHHAMHM, HCINONE30BATE CBOHCTEA M rpadukH  QYHKUME 1004 pelleHH:
YpaBHSHHI, HEPABEHCTE H 34034 ¢ NapaMeTpamy; Hio0pakaTe HA KOOPIHHATHOH
MIOCKOCTH MHOMECTRA PellleHH yparHeHHH, HepaReHCTE H HX CHCTEM

YMeHHE PelaTh TeKCTOBLIE 3a1a4H PAIHBIN THIIOB (B TOM MHCIE HA NPOLEHTH,
JOMH H YacTH, HA JABHMEHHe, padoTy, CTOMMOCTE TOBAPOE W YCIAVT, HATOTH,
3adaMH |3 O0N4cTH  YOPABNEHHA JNHYHEIMH M ceMeiiHeiMH  HHAHCAMHE);
COCTARNATE BRIPAKEHHA, YPABHEHHS, HEPABEHCTEA M HX CHCTEMEI MO YCIOBHIO
3AJAMH, HCCIEJ0BaTh MOIYMSHHOE PEelleHHe H OLEHHBATh TPaBI0noaodHOCTh
PE3VIBTATOR, YMEHHE MOIETHPOEATE PEABHBIE CHTYALMH HA A3LIKE MATEMATHKH;
COCTABNATE BRIPAKEHHA, YPABHEHHA, HEPABEHCTEA M HX CHCTEMEBI MO YCIOBHID
3a1a4H, HCCTIEAOBATH TOCTPOEHHBIE MOAENH ¢ HCIOONB30BAHHEM annapara
anreBpel, HHTEPNPETHPOBATE TOMYHISHHEI Pe3ynbTaT

YnieHue ONCPHPOBATE  MOHATHAMH.  CpPEAHCCS ﬂpHd]METH"IfCKOﬁ, MEIHAaHA,
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HAUOOIBLIGe W HAHMEHBLISE 3HAMCHWA, pPasMax, AHCIEPCHA, CTAHIAPTHOE
OTKIOHEHHe aHcioBoro  Halopa, VMEHHE HW3BICKATH, MHTEPNpPEeTHPOBATH
uHGOPMALHID, NPEICTABNEHHYI0 B TabnHUAx, Ha [JuarpaMwax, rpadueax,
OTPAMKAIOMIYID CBOHCTBA PEallbHBIX MPOUECCOB W ABIEHHH; NpeIcTABIATE
HHQOPMALTHIY ¢ TOMOLIEK TAONHL W AHATPAMM, HCCIEA0BATE CTATHCTHYECKHE
JAHHBIE, B TOM MHCIE ¢ NPHMEHEHHeM Ipadiieckny METOIOB W AIEKTPOHHEIX
cpencTe; rpadmueckH HoCNenoBaTH COBMECTHEIE HADMIONEHHA © NOMOUIBIO
JHArpaMs pacceHBaHiA M THHeHHOI perpeccin

YreHHe ONCPHPOBATE NMOHATHAMMH: COyMaiHEI ONBT M coyvaiiHoe coORITHE,
BEPOATHOCTE  CAYYAHHOTO COOBITHA; YMEHHE BRIYHCIATE BEPOATHOCTE ©
HCMONEI0BAHHEM TpadHueckuy MeTOA0B;, NPHMEHATE (MOPMYILL CHOMEHHA H
YMHOMKEHHA BEpPOATHOCTEI, QopMyny nonuoil eepoatHocTH, Gopumyny bepHynmm,
KOMOHMHATOPHBIE (AKTBL W (JOPMYNB, OIEHHBATE BEPONTHOCTH PEANBHBEIX
coORITHIL,  yMeHHe  ONEpHpPOBATL  MOHATHAMM:  COyvaiiHas — BenHuHHA,
pacnpeieleHHe BEPOATHOCTEH, MATEMaTHYECKOE OMHIAHHE, JHCOEPCHA W
CTAHAAPTHOE OTKIOHEHHE Cay4aiHOH BenWYHHBL (YHKIHH pacnpefencHHi H
MIOTHOCTH PABHOMEPHOTO, NOKAIATENBRHOID H HOPMANBHONO pachpefeneHHil;
YMEHHE MCMONEI0BATE CEOHCTEBA H3YYEeHHBIX pacnpeieneHHil 1A pellleHHs
38034, 3HAKOMCTBO C TOHATHAMM: 3aK0H OONBIINX YHCE], METOAEl BRIOOPOTHEIX
HCCTeA0BAHMH, YMeHHe TPHBOIHTE NPHMEPEl NPOABISHHA 3aKOHA OONBIIHX
MHCET B OPHPOAHBIX M OOLIECTBEHHBIX HBICHHAX, YMEHHE ONEpHPOBATH
MOHATHAMI: COMETAHHE, NePecTAHOBKA, MHCIO COMETAHHI, MHCI0 NePecTaHOBOK;
GuHoM HeloToHA, yMEHHE NPUMEHATE KOMOMHATOpPHBIC (DAKTHI M PACcCYIKICHHA
JUIA pelleHHA 3a0a4; OLUEHHBATE BEPOATHOCTH pPealbHEIX COOBITHIL, COCTABNATE
BEPOATHOCTHYH) MOJENE H HHTEPIPETHPOBATE NOMYIEHHEIH pe3ynbTaT

YaieHHEe OMEPHPOBATE NOHATHAMH: TOMKA, NPAMAaA, IIOCKOCTE, NPOCTPAHCTEO,
OTPE30K, MYY, BeIHMHHA VINa, MIOCKHH VIod, JBYTPAHHEIH VIO, TPeXTPaHHEL
Yron, CEPeIIHBAIOLIHECH MOPAMEIE, NAPANIENLHOCTE M HepneHIHKYIAPHOCTE
NpAMEIX M [UIOCKOCTEH, YIoN MesIy NpAMBIMH, Yrod MemIy npaMoi u
MIOCKOCTEID, YO MEXIY MIOCKOCTAMH, PACCTOAHME OT TOUKM A0 IIOCKOCTH,
PACCTOMHHME MEMOY HPAMBIMH, PACCTOAHHE MEXTY NIOCKOCTAMH, YMEHHE
HCIOIB30BATE NPH PELIEHHH 3a1a4 HIYUeHHBIE aKThl H TEOPEMbI [1AHHMETPHH;
YMEHHE OLEHHBATH pasMepsl  OOBEKTOB  OKPYWKAKIIETO MHPA, CTPOHTE
MATEMATHYMECKHE MOJAETH ¢ MNOMOIIBH) TeOMETPHYECKHN MOHATHI M BETHMHH,
PEINATE CEA3AHHEIE ¢ HHMH MPAKTHHMECKHE 3218490

10

Y¥meHnue oONepHPOBATL NOHATHAMH: [Iomaas Qurypsl, obbem Mrypel,
MHOTOTPAHHHME, TPaBHIBHEIH MHOTOTPAHHHE, CEYeHHE MHOTOTPAHHHEA, KO,
napaiiencenunel, MNPHIMa, NHPaMuda, (Hrypa H MOBEPXHOCTE  BpallleHHA,
UHMHHAP, KoHyc, Wap, cdepa, Momais codepel, MNOMATL DOBEPXHOCTH
MHPaMHALL, NPHIMEL,  KOHYCA, UWHAHHApa, o0beM KyDa, NpAMOYTOIBHOIO
napajlenendnena, NHPaMHIbL, NPHIMEL, UHIHHIpA, KOHYCa, 1lapa, pa3Beprka
MNOBEPXHOCTH, CEYEHHA KOHYCA W UHIHHPA, NapaiielbHele OCH HITH OCHOBAHHID,
CeugHHE apa, MIOCKOCTR, Kacawlasca cepsl, UMIHHOpA, KOHYCA, YMEHHe
CTPOHTH CeMeHHe MHOIOFPAHHHKA, W300pamkaTe MHOTOFPAaHHHKH, (HIypel H
MOBEPXHOCTH BPALIEHHA, WX CEYEHHA, B TOM YHCIE C MOMOLIBKY IMEKTPOHHBIX
CPENCTR, YMEHHE NPHMEHATE CBOINCTBA FEOMETPHMECKHX (PHTYP, CAMOCTOATETRHO
(opMYIHPORATE ONpPedeneHHA HIYYAEMBIX (HrYP, BLIABHIATE THOOTE3Bl O
CROHCTBAX W NpH3IHAKAX TeoMeTpHveckHX Quryp, OOOCHOBRIEATE HIH
OMNPOBEPTaTE HX; YMEHHE NPOROIHTE KIaccH(HEAIMK QHTYP 00 pazIduHEIM
NPHIHAKAM, BEINOIHATE HEOOXOAMMEIE TOMOIHHTEILHEIE IOCTPOSHI

11

YMeHHe ONepHpOBaTL MOHATHAMH: IBHMEHHE B [POCTPAHCTEE, MapalleNbHbIH
NepeHoc, CHMMETPHA HA  TUIOCKOCTH W B NPOCTPAHCTEE, MOBOPOT,
npeodpazopaHie MogooHA, NoJodHee QUIYPEL YMEHHE PACNOIHABATE PABHEIC H
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nogofHele  GUCYpE, B TOM WHCIE B NPHPOJE, HCKYCCTBE, ApPXHTEKTYpE;
HCMIOIB30BATE TEOMETPHHUECKHE OTHOLIEHHA NpH PELIeHHH 3a]a4; HAXOIMTh
reoMETPHIECKHE BENHYHHEL (IHHA, YO, II0Maak, 00ReM) IPH PEIeHHH 3a1a4
M3 ApyrEX yueOHBIX OPEIMETOR H W3 pPeanbHOH KHIHH, YMEHHE BRIMHCIATEH
FeOMETPHIECKHE  BENHYHHEL  (A7HHA, YIOJd, [IOMALL, 00beM, MUIOMATL
NOBEPXHOCTH), HCNONB3YA HIYUeHHBIE (QOPMYIR H METOAR, B TOM YHCIE:
NAOIAAL MOBEPXHOCTH NHPAMHIBL, TPHIMBL, KOHYCA, UHIHHAPA, TUIOMATE
cihpeprl; oGwReM KyDa, OPAMOYTOIBHOTO Napanienenunena, MHPAMHIEL, TPHIMEL,
WHITHHAPA, KOHYCA, 10apa, YMEHHE HaX0JHTh OTHOUIeHHe ODBEMOE NOA00HEIX

thuryp

VMeHHe ONepHpoEaTE NOHATHAMH: NPAMOYTONEHASL CHCTEMA KOOPIHHAT, BEKTOP,
KOOPIHHATEL TOMKH, KOOPOMHATEL BEKTOPA, CYMMA BEKTOPOB, MPOH3IBEICHHE
BEKTOpA HA SHCI0, PARIOKEHHE BEKTOPA 1o Da3ucy, CKATAPHOE MPOHIBEICHHE,
BEKTOPHOE MPOHIBEIEHHE, YION MER/Y BEKTOPAMH; YMEHHE HCIONB30BATE
BEKTOPHEIH M KOOPAMHATHBIH METON A4 pPelleHHA TeOMETPHUECKHX 3a71ad H
3A0aM APYTHX YueOHBIN IPeIMeTOR

13

YueHue BRIOMpATH NOIXOAAMIHH METOO A pelicHHA 340a4H, TOHHMAHHE
FHAYMMOCTH MATEMATHEH B H3YHEHHH NPHPOIHEX 0 00LIeCTEEHHEIX NPOLECCOE H
ABIEHMI; YMEHHE PACMO3ZHABATE NPOABICHHE 3aKOHOB MATEMATHKH B HCKYCCTBE,
YMEHHE MPHBOAMTE TNPHMEPhl MAaTEeMATHYECKHX OTKPRITHH poccHiickoil H
MHPOBOH MATEMATHYECKOH HAYVKH

Tatnuia

[TepeueHs aneMeHTOR colepRaHnd, NposepaeMeix Ha EI'D
o MaTemMaTHKe

Kon

[TpoBepaemblii 31eMeHT cofepRaHn

Uucna H BEIMHCISHHA

HELT}’[)E.I]I:HB[E H HENbIE WHCTA. n[‘!}'ﬂHBKH ACTHMOCTH LENBIX MHCETT

PauponansHele vicaa. OOBKHOBEHHBIE H JeCATHUHBIE ,.'J,[!{]ﬁll, NpOLEHTEL, DecKOHEeUHRIE
NEPHOIHMECKHE ,ﬂpﬂﬁ}{

ApuipMeTHuecklil KopeHs HaTypaikHOH cTenenu. J[leiicTena ¢ apHdMeTHHECKHMH
KOPHAMH HATYPATLHOI cTeneHn

Crenedks ¢ uenelM nokazatenes. CTeneHs ¢ PalHOHANBHRIM Nokazarenem. CrolicTea
CTEMeHH

CHHYC, KOCHHYC H TAHTEHC YHCIIOBOTO APTYMEHTA. APKCHHYC, ApKKOCHHYC, APKTAHTEHC
YHCIOBOTD APTYMEHTA

Torapud uncna. JecaTninbie 0 HATYpaIbHEIE ToraprdMel

HeiicTerTensHele MHena. ApumerHyeckie onepauMd ¢ NeHCTEHTeIbHBIMHE MHCTAMM.
[TpubnukeHHEIe BRIMHCICHHA, NPABHNA OKPYTIEHHA, NPHKHIKA M OLUEHKA Pe3ynbTaTa
BRIMHCIEHHH

[Tpeobpazoranie BeIpaeHitii

KommnnekcHele uHca

https://docs.yandex.ru/docs/view?url=ya-disk-public%3A%2F %2Fn8HfeJauqlkKLxQLOkDMcUTQz0qgxI8ajthdUiUXe9a%2FdX5q1gpbULTfvjke...

20/22



16.09.2025, 11:10

12_COO_maTemaTtuka_koamdukaTopbl.docx

YpapHeHHd i HepaReHCTRA

Lenwie 1 ApobHO-pallHOHATLHEE YPaBHEHHA

e}
[

HppaunoHansHele ypapHEHHA

TpHrOHOMETPHUECKHE YPARHEHHA

[MokazaTenwHEIE B Jiarap Ir{ll.]JMH'[ECKHE YpaBHCHHA

Uensie 0 apo0HO-PAlIHOHATEHEIE HEPABEHCTEA

HppausoHanbsHele HepaseHC TR

[MokazaTenbHEIE B J'[OFE[[JH(.]JMH'[ECKH& HEPABCHCTEA

T[‘!H TOHOMETPHUMCCKHE HEPABCHCTEA

CHCTEMEL H COBOKYIMHOCTH ypBBHf_‘HHﬁ H HEPABCHCTE

210

Y paRHEHHA, HEPABEHCTRA H CHCTEMEI C MAPAMETPAMHE

211

MaTpHua cHcTeMBL THHEHEIX ypaeHeHHH. OnpeaeniTent MaTPHUE

DyHruHH |1 rpaduKl

yuruna, cnocodsl zagadus  Qvakiuy. Dpaduk  dysxuun.  Bsauwmeo  obpartHee
fhvarupn. Yerdele u HeveTHele yHe. [epuoguueckne yHKIH

ObnacTe onpegeneHds W MHO#ecTBO  3HaveHuii  doyvmrumn.  Hyaw  dyHkmmm.
[MpoMesyTEH FHAKONOCTOAHCTEA. [IPOMERYTKH MOHOTOHHOCTH (PYHKIHH. MakcumMyMel
W muHEMyMBL  QyvHkuHH. Hapbonemee #  HaumeHslllee  3HaveHHe (WHKIHM  HA
NPOMERKYTHE

33

CreneHHas (IVHKLHA ¢ HATYPANRHEIM W UelklM NokazaTened. Ee ceoiictea u rpaduk.
CeoiicTea ¥ rpadMk KOpHA n-o0il cTenedy

34

TpuronoMeTprueckie (yHKIHH, HX CROlicTRBA U rpadHKH

35

[NoxazaTensnaa 0 norapudmmnieckan yHKUHH, HX cBOlicTRa U rpauin

LN

Touku paipeipa. AcumnTorsl rpadmkoe dyHgumid. CeolicTea dyvHKIMI, HENPepPEIEHEIX
Ha OTpE3Ke

3.7

HDC.‘IEJUBBTC."IBHOCTH._ cnoco0bl 3a1aHHA MTOCIeI0BATENhHOCTEH

38

ApuipmeTHieckas W reoMeTpHYecKan nporpeccHi. PopMyna clIoKHEIX TPOLEHTOR

Hasana MaTeMaTHMeckoro aHAIH3a

[MTponzeoanas gyHkumm. [TpoH3B0aHEE ITeMEHTAPHEIX (hyHELHHE

[Tpumenenne npoH3IBOOHON K HocoeJoRaHWio (YHKUHI HA  MOHOTOHHOCTE M
akcTpeMyMel.  HaxoxmaeHwe HAHGONBIIErD W HAMMEHEIUETO 3HAMEHMA (YHKUMH Ha
OTpezKe

[MepeoobpazHan. Muterpan

MHosecTBa H NOrHKA
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5. MuomecTro, onepauun Haa muomecTeaMi. JlHarpanmer Ditnepa - Benna
52 Jloruka

0 BepoATHOCTE B CTATHCTHEA

6.1 OnucarensHas CTATHCTHRA

6.2 BepoaTHocTs

6.3 KomOuaaTopHka

7 leomeTpun

7.1 PUTYPEL HA IIOCKOCTH

72 [TpaMble B NAOCKOCTH B NPOCTPAHCTEES
73 MuororpaHHHKH
7.4 Tena ¥ NOEEPXHOCTH BpallleHIH:
1.5 KoopauHarel H BEKTOPEL
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