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1. MosicHUTeIbHAA 3aMUCKA.

PabGouast mporpamma mo ydeOHOMy mnpeanmery «Martematuka» (0a30BBI YpPOBEHB)
(mpeametHass oOmacte «Marematrka W WHPOpPMATHKa») HA YPOBHE CpEIHEro oO0mero
0o0pa3oBaHMs COCTaBJIEHA HA OCHOBE (eiepalibHOM paboyeil mporpaMmbl O yUeOHOMY MPEAMETY
«MareMaTukay, IoJI0KEeHUH U TpeOOBaHUI K pe3ysIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
nporpammel, npenacraBieHHbXx B PI'OC COO, a Taxke ¢ yu€rom (denepaibHOM MPOrpaMMbl
BOCIIUTAHUS U TOMJEKHUT HEIOCPEICTBEHHOMY MPUMEHEHHIO MPHU pealiu3aluu 00sS3aTeTbHON
yacTu 00pa3oBaTeIbHON MpOorpamMMbl cpeiHero odmiero odpasosanus. Pabouas nporpamma mo
yaeOHOMY TipeaMmeTy «Maremartukay BKIIOYAeT TOSCHUTEIBHYIO 3alHCKy, COJepiKaHue
o0ydeHus, MIIaHUpYEMbIe Pe3yJbTaThl OCBOEHHUS MPOTpaMMbl IO MaTeMaTHKE, TEMaTHYeCKOe
MJIaHUPOBAHUE.

Hean u 3aga4u n3y4yeHus:

[IpuopurernpiMu 1iesiMU oOydeHusi matematrke B 10—11 kimaccax Ha 0a30BOM ypOBHE
MIPOJIOJKAOT OCTaBaThCS: (POPMUPOBAHUE IICHTPAIBHBIX MATEMATHUECKUX ITOHSTHI
(uucno, BeIMYMHA, TeoMeTphueckas Qurypa, mnepeMeHHas, BEpOSTHOCTb, (QYHKIIHS,
MPOU3BOHAS, HWHTErpaj), OOECHEeUMBAIONINX TMPEEMCTBEHHOCTh M TEPCIEKTUBHOCTH
MaTeMaTHYeCKOro o0pa3zoBaHus 00yYarOIIXCS;

MoABEeACHUE O0YUaIOIUXCsl Ha JOCTYITHOM JJisi HUX YPOBHE K OCO3HAHHMIO B3aWMOCBSI3U
MaTEMaTHKU U OKPY>KaIOIIEr0 MUPA, TOHUMAHUIO MaTEMaTHKU KaK YaCTH OOIIEeH KyJIbTypbl
YeJI0BEYECTBA;

pa3BUTHE  MHTEUIEKTyaJIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEW  OOydYarommxcs,
MMO3HABATEIILHOW AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUH, KPUTUYHOCTU MBIIIJICHUS,
MHTEpeca K U3YYCHHIO MaTeMaTUKH;

(dbopMupoBanre (yHKIIMOHATHLHOW MaTeMaTHICCKOW TPAMOTHOCTH: YMEHHSI PACIIO3HABATH
MaTeMaTHYeCKHUE aCMeKThl B PEaJbHBIX KMU3HEHHBIX CUTYAIUSIX U MPH U3YYECHUH APYTUX
Y4EeOHBIX MTPEIMETOB, IPOSBICHHS 3aBUCHMOCTEH 1 3aKOHOMEPHOCTEH, OPMYITUPOBATEH UX
Ha S3bIKE€ MAaTEMAaTUKU W CO3JaBaTh MaTEeMaTHYECKHUE MOJIETH, NMPUMEHATh OCBOECHHBIN
MaTeMaTUYeCKUil  ammapar JUid  pelIeHus]  MPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYEHHBIE PE3YyJIbTaThI.

XapakTepucTHKAa MCHUXOJOTHYECKHX TMPEINoChbLIOK K HM3YYeHHMIO MpeaMeTa
00yUYaloUIUMHCS:

B snoxy nudpoBoii Tpanchopmaiinu Bcex cep uenoBeYeCcKoi AesITeNbHOCTH HEBO3MOKHO
cTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopolleil MaTeMaTH4eCKOi
MOATOTOBKU. DTO OOYCIOBIIEHO TE€M, YTO B HAIIM JTHU PACTET YMCIIO CIEIUATbHOCTEM,
CBA3aHHLIX C HCMMOCPCACTBCHHBIM NPUMCHCHUEM MAaTCMAaTUKU: U B C(l)epe 3KOHOMMHKH, U B
Ou3Hece, U B TEXHOJOTMUYECKHUX OONACTAX, M Jake B T'yMaHUTapHbIX chepax. Taxum
oOpazoM, Kpyr oOyd4armuxcs, IS KOTOPhIX MaTeMaThKa CTAaHOBHUTCS 3HAYUMBIM
npeaMeToM, GyHIaMEHTOM O00pa30BaHMsl, CYIIECTBEHHO paciiupsieTcs. B Hero BXxomst He
TOJIKO OOydaromuecs, IUIAaHUPYIONIHE 3aHUMATbCs TBOPUECKOW M HCCIIEHOBATEILCKOM
pabotoii B oOmacTh MareMaTHKd, WHGOPMATUKU, (DU3MKH, DKOHOMHUKH U B JAPYTUX
o6nacmx, HO M TC€, KOMY MaTcMaTHKa HY>XHa JJIAd HWCIIOJIb30BAaHUA B HpO(i)eCCI/IHX, HEC
CBSI3aHHBIX HEMOCPEACTBEHHO C HEM.

MecTo B CTPYKTYpe Y4eOHOro IJIaHa:

Cormacao yuebnoro mrana MBOY «COIII Nel7» oOmee KOJWYECTBO YAaCOB,
HaNpaBJICHHBIX HAa U3yYeHHE MaTeMaTHKU Ha 6a3zoBoM ypoBHe — 408: B 10 kmacce — 204
yaca (6 4acoB B HeENIO, U3 HUX Ha M3y4YEHHE ajareOpbl OTBOAUTCS 34, T€OMETPUU-2Y,
BEPOSITHOCTH U CTaTUCTHKH-14.), B 11 kimacce —204 daca (6 9acoB B HEJIEIO).



YMK:
«MaremaTHka: ajredpa u Ha4aJja reoMeTPUYECKOr0 aHAJIN3a, reomerpusi. ['eomerpust

10-11» Atanacsan JI.C., Byry3oB B.®., Kanomuen C.b. u 1pyrue; AKunoHepHoe
oomectTBo «M3naTeaneTBo «IIpocBelenne»y.

Moaxoasl K 0TOOpPY coAep:KaHUs, K ONpedeJeHUI0 MJIAHUPYEeMbIX Pe3yJIbTATOB U K
CTPYKTYpe TeMaTH4eCKOro NJIAHUPOBAHUS:

OCHOBHBIMU JIMHUSIMH cojiepkaHuss mMatematuku B 10-11 kiaccax 0a30BOro ypoBHA
ABIAIOTCS: «Yucna ¥ BBIYMCIEHUS», «Anredpa» («Anredpandeckue BBIPAKECHUSD,
«YpaBHeHUsI M HepaBeHCTBa»), «Hawama maremaruueckoro anamuza», «l'eomerpus»
(«'eomeTrpuueckue Gurypsl 1 ux cBoiicTBay, «l3mepeHne reoMeTpUuecKUX BETUUYHUHY),
«BeposiTHOCTh U cTaTucTUKa». JlaHHBIE JTUHUM PA3BUBAIOTCA MMapajUIeIbHO, Kaxaas B
COOTBETCTBUHM C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBUCHMO OJIHA OT ApPYroi, a B
TECHOM KOHTAaKT€ M B3amMOJeHcTBHH. KpomMe 3TOoro, mx OOBEIUHSET JOTHYecKas
COCTaBJIAIONIas, TPAAUIMOHHO TIPHCYIIass MaTeMaTHKe U TMPOHM3BIBAIOIIAs BCe
MaTeMaTUYeCKHE KypChl U COJIepPKaTeIIbHbIC TMHUH.

ChopmynupoBannoe Bo ®I'OC COO TpebGoBaHHE «yMEHHE ONEPUPOBATH MOHATHUSIMU:
OlpejieJIeHUuE, aKCHUOMa, TeopeMma, CJIEJCTBHE, CBOWCTBO, MPU3HAK, JI0KA3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYJIUPOBKHU, YMEHHE (HOPMYITHPOBATH OOPATHOE U MPOTHUBOIOIOKHOE
YTBEPXKACHUE, NPUBOJAUTH TPUMEPHl U  KOHTPIPUMEPHI, HCIOIB30BaTh METO]
MaTEeMaTHYeCKONH HHIYKIUH, MPOBOAUTH JIOKA3aTelIbHBIE PACCYXACHUS TPU PELICHUH
3a/1a4, OIEHUBATHh JIOTHYECKYIO NPABUIBHOCTH PACCYXKIEHUW» OTHOCHTCS KO BCEM
y4eOHBIM KypcaMm, a popMHUpOBAaHUE JIOTUUECKUX YMEHUN paclpeaensieTcs 0 BCEM rojiaM
o0ydeHHs Ha YPOBHE CpPeIHEro 00IIero o0pa3oBaHws.

B cootrBerctBun ¢ ®I'OC COO mareMaTuka SIBISETCS O00sS3aTCIBHBIM IPEAMETOM Ha
JAaHHOM  ypoBHe  oOpaszoBanusa. Hacrosimeld  mporpamMmoil 1Mo  MaTeMaTHUKe
MpelycMaTpuBaeTcsl H3ydeHue ydyeOHoro mpenmera «MaremaTtuka» B paMKax TpEX
y4eOHBIX KypCOB: «AJrebpa W Hayajga MaTEeMaTHYECKOTO aHaiau3a», «leomeTrpusi»,
«BeposTHOCTh U cTatucTuKay. QOPMHUPOBAHUE JJOTUYECKUX YMEHUN OCYLIECTBISETCA Ha
MIPOTSKEHUH BCEX JIET 00YUYEHHs] Ha YPOBHE CpPeHEro o0IIero oopa3oBaHusl, a SIIEMEHTBI
JIOTUKH BKITIOUAIOTCS B COJIEP’KaHNE BCEX HA3BAHHBIX BBIIIE YUEOHBIX KypCOB.

2. COAEP)KAHHUE YYEBHOI'O IPEJIMETA ( I1O KJIACCAM)

10 KJTACC . Aare0dpa 1 Ha4yaJla MATEMaTHYeCKOI0 aHAJIN3A.

Yucna v BbIYMCICHUA

Parmonanbheie yncna. OObIKHOBEHHBIE U JIECSTUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoaudeckue Apodu. Apudmernyeckue oOmnepanud ¢ PpalUuOHATBHBIMU 4YHCIaMH,
npeoOpa3oBaHus YUCIOBBIX BbIpakeHu. [IpuMeHeHne npobeii 1 MpOoLEeHTOB I PeLIeHUs
MPUKJIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACiIed 3HAHUW U pealbHOW KU3HHU.
JlelicTBUTENnbHBIE YKciaa. PalmoHanbHble M MppalMOHAIBHBIE YHCcTIa. ApU(pMETHYECKHUe
ornepanuu ¢ JeHCTBUTENbHBIMU unciaamu. [lpuOnuxkéHHble BBIYMCIEHUS, MpaBUIIa
OKpYIJIEHUS, IPUKHJIKA U OLIEHKA PE3YJIbTaTa BEIUMCICHUH.

Crenenn ¢ 1ensiM nokaszateneMm. CtanmapTHas ¢opMa 3almucH JeHCTBUTEIBLHOTO YHCIIA.
Hcnonb3oBanue moaxofsmedl (GpopMbl 3amuch JEHCTBUTENBHBIX YHUCEN JUIS PELIeHHS
MPAKTUYECKUX 3314 U MPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHOW cTemneHu. JleHcTBUS ¢ apupMeTHYECKUMH
KOPHSIMHU HaTypajbHOW CTETICHHU.

CuHyC, KOCHHYC U TaHT'€HC YHMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, ApKTaHI'€HC
YHCIIOBOTO apryMeHTa



YpaBHeHuss M HepaBeHcTBAa. ToXIecTBa U TOXIECTBEHHbIE IPe0Opa30BaHMSL.
[IpeoOpa3oBanue TPUTOHOMETPUYECKHX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIbL.

VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeTon
HUHTEPBAJIOB.

Pemenne wnenbix W apoOHO-pallMOHANBHBIX YpPaBHEHMH M HEPaBEHCTB. PerieHue
UPPaLMOHAIILHBIX YPAaBHEHUN U HEPABCHCTB.

PemeHne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHNE ypaBHEHMM M HEPAaBEHCTB K PEIICHUIO MATEMaTUYECKHX 3a/1ad W 3a1ad u3
pa3nuyHbIX 001acTe HAYKH U PEATbHOM KU3HH.

DOYyHKUMH U TPaPUKU

Oynk1us, cnocoOsl 3aganus GyHkuun. I'paduk Gynkinun. Bzaumuo oOparHsie GyHKIUH.
OO6nactpe onpeneneHuss 1 MHOKECTBO 3HaueHu ¢pyHnkunu. Hymn dynxouu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CreneHHas (QyHKLIMS C HaTypaJbHBIM M LielbIM nokazateneMm. E€ cBoiictBa u rpaduk.
CBoiicTBa U rpaduk KOpHS N-Oi CTETICHHU.

Tpuronomerpuueckass OKpYXXHOCTb, OINpEAEICHUE TPUTOHOMETPUYECKUX (YHKUIMH
YHUCJIOBOI'O apIyMEHTA.

Havaja maTeMaTH4eCKOIo aHaJIM3a

[TocnenoBarenbHOCTH, CHOCOOBI  3adaHMsl  HocienoBarenbHOcTe.  MOHOTOHHBIE
IIOCJIEZJ0BATEIbHOCTH.

Apudmernueckass W reoMeTpuUecKas Iporpeccud. beckoHeyHO — yObIBaromias
reomerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TI€OMETPUUYECKON
nporpeccuu. @opmyiia CI0KHBIX NPOLEHTOB. MCOap30BaHUE MPOIPECCUN JUISl pELICHUS
peaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omnepauuu HajJ MHOecTBamu. Jluarpammsbl Oitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O aIllapara Uil ONMCAaHUs PEAIbHBIX IIPOLIECCOB U SBJICHM,
IIPU PELIeHUHU 3aJa4 U3 Jpyrux y4eOHbIX mpeameroB. Onpenenenue, Teopema, CieCcTBHE,
JOKa3aTeNbCTBO.

11 KJTACC . Anre6pa u HayaJia MATEMaTHYE€CKOT0 aHAJIN3a

Yuciia 1 BbIYUCICHUA

Harypanbuble u nensie uucna. [lpuzHaku gemumoctH nenbix uucen. CTeneHb C
palnoHaabHbIM TOKa3aTesneM. CBoiictBa creneHu. Jlorapudgm uucna. JlecaTudnble u
HaTypaJbHbIE JIOTapU(MBI.

YpaBHeHHsI U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[IpeoOpa3oBaHue BBIpAKEHUN, CONEPXKALIUX CTENEHU C PAlMOHAJIbHBIM I1OKa3aTeleM.
IIpuMepsl TPUTOHOMETPUYECKUX HEpaBEHCTB. [Ioka3aTenbHbIe ypaBHEHHUS U HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucremMpl NMHEWHBIX ypaBHEHUH. PeleHue NpUKIagHBIX 3aad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a1ad U
3a]1a4u U3 pa3IMYHBIX 00JacTell HAyKU U pealbHOU JKU3HU.

DyHKIUHN U TPaQUKH

@Oynkuusa.  Ilepuognueckue  ¢yHkuuu. IIpomMexyTkn  MOHOTOHHOCTH  (DYHKIIMH.
MaxkcuMymbl 1 MUHUMYMBI pyHKIMK. HanOosnbiiee 1 HauMeHbllee 3HaueHne GyHKIUN Ha
MIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpaQUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapHKH.

Wcnonb3oBanue rpadgukoB GyHKUUN Ui pEeHIeHUs YPaBHEHHH M JIMHEHHBIX CHUCTEM.



Hcnons3zoBanne rpadukoB (YHKIUN I MCCICIOBAHUS TPOIECCOB W 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PEUICHUHU 3a/a4 U3 JPYTHX Y4eOHBIX MPEAMETOB U peabHOU
KHU3HU.

Havyana maTteMaTH4YecKoro aHajmusa

HenpepsiBHble QyHKIMU. MeToa MHTEpBaNOB Ul pelieHus HepaBeHCTB. [IponsBoaHas
GbyHKIHH.

I'eomerpuuecknii u PU3NIECKUIA CMBICIT TPOU3BOTHOM.

[Tpou3BosHbIE 3EMEHTApHBIX (QYHKUIUH. DOPMYIBI HaXO0XKIECHHUS MPOU3BOJHON CYMMBI,
IIPOU3BECHUS U YACTHOTO (DyHKIUIA.

[TpumeHeHne MPOU3BOIHON K MCCIIEJOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTD U SKCTPEMYMBI.
Haxoxxnenue HauOoJIbIIero 1 HAMMEHBIIEro 3Ha4eHUsl GYHKIIUU HAa OTPE3Ke.
[IpumeHeHrEe TPOM3BOAHOM JUISl HAaXOXACHMSI HAWIYUILEro PELIeHHs] B IPUKIIATHBIX
3ajavax, A OIpeleseHHs] CKOpPOCTU Ipollecca, 3aJaHHOro (GpopMmysoil uiau rpadukoMm.
[lepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTerpan, ero reoMerpuueckuil M (uU3MYecKui cMblicia. Bplumciienue uHTErpana mo
dbopmynie Hetorona—JIeitbnuna.

10 knacc. I'eomeTpust

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpun. Touka, npsMasi, IIOCKOCTb, IPOCTpaHCTBO. [loHsATHe
00 aKCMOMAaTUYECKOM MOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH U CIENICTBUS
u3 Hux. B3auMHOe pacrnosjokeHue MpsSAMBIX B IPOCTPAHCTBE: IEpPECEKAIOLIUECs,
napajuieNibHble U CKpeluBaromyecs npsmeie. [lapaniensHoCTh NPSMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE: MapajljiesIbHbIE NMPSIMbIE B MPOCTPAHCTBE, MAPAILIEIBHOCTh TPEX MPSIMBIX,
MapajuiebHOCTh MPSMOM M IUIOCKOCTH. YTJIBI C COHAIIPaBICHHBIMH CTOPOHAMH, YTOJ
MEX1y MpsSMbIMH B IpocTpaHcTBe. llapamienbHOCTh IUIOCKOCTEH: mapaiiesibHbIe
IJIOCKOCTH, CBOMCTBA MapalUleNibHbIX IIockocTeil. [lpocTeifiine mpocTpaHCTBEHHBIE
burypbel Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesnenunes, MOCTPOSCHHE CEUCHHIA.
[lepneHIUKYISIPHOCTh MPAMONM W  IUIOCKOCTH: TMEpPIEHIUKYJSpHbIE MpsMble B
IIPOCTPAHCTBE, MpSAMbIE NapaieibHble U MEPHEHAMKYJSPHbIE K IUIOCKOCTH, MPU3HAK
NEePHNEHAUKYISIPHOCTA MNPSAMOA M IJIOCKOCTH, TEOpeMa O MNpSIMOM NEepHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJ MEXTy IPSIMON U TIIOCKOCTHIO, ABYTPAHHBIN yroJl,
JIMHEWHBIN yToJa ABYTrpaHHOro yria. llepnenankyisp u HaKJIOHHbBIE: PACCTOSIHUE OT TOUKH
710 TJIOCKOCTH, PAaCCTOSIHUE OT MPSIMOW J0 IJIOCKOCTH, MPOEKIMS (PUTYpbl HA MJIOCKOCTb.
[lepneHuKyISPHOCTD IUIOCKOCTEW: MPHU3HAK NEPNEHAMKYJISPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX neprneHANKyYJIApax.

MHuororpanHuKu

[lonsTHe MHOTOrpaHHMKA, OCHOBHBIC OJJIEMEHTHl MHOTOTPAaHHHKA, BBIMYKJIbIE U
HEBBITYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOTOTPAHHUKA.

[Ipusma: n-yronpHas mpu3Ma, TpaHd U OCHOBAHUS TPU3MBI, MPSIMasi 1 HAKJIOHHASI TIPU3MBI,
OO0KOBas U TOJTHAS TOBEPXHOCTH MPU3MBI.

[Tapannenenunen, NpsMOYTOJIbHBIN NTapauIeICHUIIE]] U €r0 CBOMCTBA.

[Mupamuna: n-yronbHasi Mupamuia, TpaHH U OCHOBaHWE MHUpPaMUIbI, OOKOBas M TMOJIHAS
MMOBEPXHOCTh MUPAMU/IBI, TPABUIIbHAS U YCEUEHHAS TTUPAMHUIA.

DNIeMEHTHI TpU3Mbl U nUpaMuibl. [IpaBuibHble MHOTOTPAHHUKH: TOHITHE MPABUIBHOTO
MHOTOTpaHHUKA, TpaBUIbHAS MTPU3Ma U TPABIIIbHASI TUPAMHU/IA, TPABUIIbHAS TPEYTOIbHAS
nupaMuia W TpaBUIBHBIA  TeTpadap, KyO. IlpenctaBineHne o  MpaBUIBHBIX
MHOTOTpaHHHUKAX: OKTa3p, 10AEKadIp U UKOCAIP.

Ceuenus npusmbl U nupaMuibl. CHMMETpUS B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO
TOYKH, MPSAMOM, MIOCKOCTH. DJIEMEHThl CUMMETPUHU B MUpaMUJax, Mapajuiesenurnenax,
MPaBUIIbHBIX MHOTOTPaHHUKAX.

Brruucnenue 351eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yribsl. [lnomans 60koBoi



MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMOM MPHU3MBbI, TUIOIIA/lb OCHOBAHUM, TEOpEMaA O
OOKOBOI TOBEPXHOCTH NMPSIMOH Mpu3MbL. [1momaas 60KOBOM MOBEPXHOCTH U MTOBEPXHOCTH
MIPaBWJIbHOM MUPaMU/IbI, TEOPEMA O IO yeceuEHHOU nupaMuibl. [lonstue 06 o0bEMme.
O0BEM nupaMupl, MPU3MBI.

[Tono6ubie Tena B mpoctpaHcTBe. COOTHOUICHMS] MEXKAY IJIOIAASIMH MOBEPXHOCTEH,
00bEMaMU MTOTOOHBIX TeTl.
11 KUIIACC. I'eomeTpust

Tena BpaumeHus

Hunuaapuyeckas MOBEPXHOCTb, OOpa3ylollue IUIMHIPUYECKOH MOBEPXHOCTH, OCh
MWINHAPUYECKOW TMOBepXHOCTH. Lunmuuap: ocHOBaHMs # OOKOBas IOBEPXHOCTb,
o0pa3yroas U oCb, IIOHIalb OOKOBON U MOJTHON MOBEPXHOCTH.

Konunueckass nmoBepxHOCTh, 00pa3yrolMe KOHMYECKOM IIOBEPXHOCTH, OCh MU BEpLIMHA
KOHUYecKoi noBepxHocTH. KoHyc: ocHOBaHMe U BeplllMHA, 00pa3yolias u oCh, IUIOIAlb
OOKOBOH U TIOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue 1 BbICOTa, OCHOBAHUS
1 O0KOBask MOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AUAMETp, IUIOIIAAb MOBEPXHOCTH cdepbl. B3zaumnoe
pacnosoxeHue cepsl U MIOCKOCTH, KacaTelbHasl TUNIOCKOCTh K cdepe, MIomaas chepsol.
N300pakeHue Tes BpalleHust Ha MIIOCKOCTH. Pa3BépTka mumHApa U KOHyca.
KoMmOuHanmu Ten BpalieHus U MHOTOIPaHHUKOB. MHOTOTPaHHHUK, OMHMCAHHBIN OKOJIO
cdepsl, cdepa, BiMcaHHAsE B MHOTOTPAaHHUK, WM TEJIO BPAILICHHS.

[TonsitTue 06 o0béme. OcHOBHbIE CBOWcTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOIO Mapajuiesienunena 1 cieActBus u3 He€. OObEM LMIMHIpa, KOHYCA.
O0BEM mIapa u wiomaab chepol.

[lono6uble Tena B mpocTtpaHcTBe. COOTHOIIEHMSI MEXIy IUIOLAAsIMH IOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN.

Ceuenuss 1mwIMHApa (mAapajuIeIbHO M IMEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEePIIUHY ), CeUeHHUs I1apa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha mockocTy u B rpocTpancTBe. ClokeHue U BBIYUTaHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4yucio. Pa3znokeHue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopaMm. [IpaBuio
napauienenunena. Pemenue 3agad, CBSI3aHHBIX C NMPUMEHEHHMEM IpPaBUI ACUCTBUM C
BekTopamu. [IpsiMoyrospHas cuctemMa KOOpAMHAT B NpocTpaHcTBe. KoopanHaTel BEKTOpa.
[Ipocreimue 3a1aun B KOOpAMHATAX. YOI MEXTy BekTopamu. CKalsipHOE IPOU3BEIEHUE
BEKTOPOB. Bpbluncnenue yrioB Mexay MNOpSIMbBIMH M IUIOCKOCTAMHU. KoopaumHaTHO-
BEKTOPHBIN METOJ] IPX PELIEHUH F€OMETPUUECKUX 3a7ad.

10 KJTACC. BeposiTHOCTb U CTATHCTHKA.

[IpencraBienue JaHHBIX C MOMOIIBI0 Tabmui U auarpamMMm. CpenHee apugpMeTHUECKOe,
Me/nuaHa, HauOoJiblllee M HauMEHbIee 3HAYeHMs, pa3Max, JAUCHEPCUs M CTaHJIapTHOE
OTKJIOHCHHE YHCIIOBBIX HAOOPOB.

CryyaiiHple SKCHEPUMEHTHI (OMBITHI) M CIy4ailHble COOBITHS. DJeMEHTapHble COOBITHS
(ucxonwr). BeposTHOCTH ciydailHOTO COOBITHSI. BiM30CTH 4acTOTBI U BEPOATHOCTH
coObITHil. CiydaiiHple ONBITBI C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMH  COOBITHSIMH.
BeposiTHOCTH CcOOBITHII B OMBITaX C PaBHOBO3MOXKHBIMHM 3JIEMEHTAapPHBIMU COOBITHUSIMHU.
Omnepanuu Haja COOBITUSIMH: IEepecedeHue, 0ObeAUHEHNE, TPOTHBOIOI0KHbBIE COOBITHS.
Juarpamvbel Oiinepa. Dopmysia CIIOKEHUS BEpPOSTHOCTEW. YCIOBHAs BEPOSITHOCTD.
YMHOXkEHUE BeposATHOCTEH. JlepeBo ciydaliHOro »skcrepuMeHrta. PopMmysa IOJHOU
BeposTHOCTH. He3aBucumble cOOBITHS.

Kombunatopaoe npasuiio ymHoxeHnus. IlepecranoBku u daxtopuan. Yucio coyeraHuil.
Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa.

bunapHbIii ciyyaiiHbIi ONBIT (MCIIBITAHUE), yCIIeX U Heyaada. HezaBucuMble MCTIBITAHUS.
Cepust HE3aBHCHMBIX HMCIIBITAaHUM 10 mepBoro ycrexa. Cepus HE3aBUCUMBIX WCIBITAHUN



bepnynnu.

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOocTed. Jluarpamma pacrpeneneHusl.
[Ipumeps! pacnpesiesieHnit, B TOM 4YHCIie, TeOMETpHUUEeCKOe M OMHOMHAIIBHOE.

11 KJIACC. BeposITHOCTb U CTATHCTHKA.

UucnoBble XapaKTEpUCTUKH CIyYalHbIX BETUYNH: MATEMATUUECKOE OKUJIaHUE, TUCTIEPCUS
U CTaHAAPTHOE OTKIIOHEHHUE. [IpuMeprl IpUMEHEHUsT MaTEMaTUYECKOTO OKHUJIaHUsI, B TOM
yyclie B 3a/ladaX M3 IOBCEAHEBHOW U3HU. Maremaruyeckoe OXHJIaHue OMHApHOM
CIIy4YailHOM BEJIMYMHBL. MaTeMaTH4eCKOe OXKHUIAHUE CYMMbl CIIYYaWHBIX BEJIUYMH.
Matematuueckoe OXHAaHUE U JUCIEPCHs TEOMETPUYECKOro M OWHOMHAIBHOTO
pacrpeieneHui.

3akoH OOJIBLIMX YHUCENl U €ro pojib B HayKe, Mpupojae u obuiectBe. BriOGopouHblil MeTon
HCCIIE0BAHUM.

[Ipumepsl HenpepbIBHBIX CIy4YalHbIX BeJIWYMH. [IoOHATHE O IUIOTHOCTH pacupeneseHus.
3ajau, NOPUBOJALIME K HOPMAJIBHOMY pacipeneneHuto. I[loHsTHeE 0 HOpMaabHOM
pacipeiesieHuH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O IIPEJIMETA
AJiredpa ¥ HayaJIa aHAJIU3A

K xonmy oOyuenuss B 10 kiacce oOydaromuiicsi MOTYYUT CIEAYIOIIUE MPEAMETHbBIE
pe3yJIbTaThl IO OTICNIBHBIM TeMaM (enepanbHoi padoueill mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 Hayaa MaTeMaTHYECKOTO aHAIM3ay:

Yuciaa ¥ BLIYUCIEHUA:

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: PAITHOHAIILHOE YHCII0, OECKOHEYHAS ITEPUOANICCKast
npoOb, MPONEHTHI, UPPALMUOHATBHOE  YHCJIO, MHOXXECTBA  PAIlMOHAIBHBIX U
NEHUCTBUTEIbHBIX YMCEN, MOYJIb TEHCTBUTEILHOIO YUCIIA;

MIPUMEHATH JIPOOU U MPOLICHTHI JIsl pEelIeHUs MPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTpacien
3HAHUU U peaIbHOM JKU3HU,

MPUMEHATh NPUOTUKEHHBIC BBIUUCICHUS, MPABHJIA OKPYIJICHUS, MPUKUIKY U OLEHKY
pe3yabpTaTa BbIYUCICHUM;

CBOOOJIHO OMEpPUPOBATH TOHSATHUEM: CTENEHb C IEJBIM IOKa3aTesieM, HCIOJIb30BaTh
MOAXOIANIYI0 (hOpMY 3aKCH ACHCTBUTEIBHBIX YHCEN VISl PEeIICHUs MPAKTUYECKUX 3a]1a4
Y TIPE/ICTABJICHUS TAHHBIX;

CBOOOJHO OIEpPUPOBATh TMOHATHEM: apU(PMETHUYECKH KOpPEHb HATypalbHOW CTENEHU;
CBOOOJITHO OTIEPUPOBATH TMOHATHEM: CTETICHb C PAIlMOHAIBHBIM IOKa3aTeleM; CBOOOIHO
OTIEpUPOBATH MOHITUSIMU: JIOTapu(pM 4YHCIa, NECATUYHBIE M HATypallbHbIE JOTapU(MBL;
CBOOOJITHO OTEpPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIIOBOTO
apryMeHTa; OlNepupoBaTh MOHATHUSAMHU: APKCUHYC, APKKOCUHYC U ApPKTAHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJTHO ONIEPUPOBATH MTOHSATUSIMU: TOKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPaBHEHUS U YPABHEHUS-CIIE/ICTBHS], PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3IMYHBIE METOAbl PEIICHHUS PAIMOHATBHBIX U JIPOOHO-pAIMOHATBHBIX
YpaBHEHUH, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJTHO OTEPHUPOBATH MOHATHIMHU: MHOTOUYJIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C
HenbIMU KO PUIIMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHSTH JAEJICHHEe MHOTOWIeHA Ha
MHOT'OUJICH C OCTaTKOM, TeopeMy be3y u Teopemy Bueta mis permenus 3anay;

CBOOOJHO OMEepUpOBaTh MOHATHSAMH: CHCTeMa JHUHEHHBIX YpaBHEHHWH, MaTpuIla,
ONPEACIUTENb MAaTPULIBI 2 X 2 U €ro reOMETPUUYECKUH CMBICI, MCIOJIb30BaTh CBOMCTBA
onpenenauTenss 2 X 2 s BBIYUCICHUS €r0 3HAYEHUs, TPUMEHATh ONPEACTUTENH IS
peIIeHUs CUCTEMBI TMHEHHBIX YPaBHEHHM, MOJIETTUPOBATH PEAIbHBIE CUTYAIIUN C TIOMOITBIO
CUCTEMBI JINHEWHBIX YpaBHEHUHN, UCCIEI0BATh MOCTPOCHHBIE MOJIEIH C TOMOILBIO MaTPHI]
Y OTIPENICTTUTENCH, HHTEPITPETUPOBATH MOTYUYEHHBIN pe3yJIbTaT;



WCIIOJIh30BaTh CBOMCTBA JICHCTBHUI C KOPHSAMH JIJIsl IPEOOPa30BaHUs BHIPAKCHUH;
BBIIMOJIHATE  NIPe0Opa3oBaHUSl YMCIIOBBIX BBIPAKEHUH, COIEpXKAIIUX CTEHNEHH C
palMoHaIBHBIM I10Ka3aTelIeM;

UCTIOJIB30BaTh  CBOMCTBAa JorapupMoB sl  IpeoOpa3oBaHus  JOrapupMUUECKUX
BbIpQ)XEHUI; CBOOOJHO ONEpPUPOBATh MOHATUAMU: HpPpalMOHAIbHBIE, OKA3aTeJIbHbIE U
norapu(MHUUECKUE ypaBHEHHs, HAXOMUTh HX PEIICHUS C TOMOIIBI0 PABHOCHIBHBIX
NePEX00B WIN OCYLIECTBIIAS IPOBEPKY KOPHEH;

NPUMEHSATH  OCHOBHBIE  TPUTOHOMETpHUYECKHE  (OpMynbl sl MpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BbIPAKEHUIL;

CBOOOJHO ONEpUPOBATh IOHSATHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE, IPHUMEHSTh
HeoOXxoauMble (OpMyJbl A PEIIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX
YpaBHEHMI; MOJEIMPOBATh pEaJbHBIC CHTyallud Ha $3bIKE anreOpbl, COCTABISATH
BBIPA)XEHUS, YPAaBHEHMsI, HEPABEHCTBA 10 YCJIOBHUIO 3a/1a4yM, MCCIEI0BAaTh IOCTPOECHHBIE
MOJIEH C UCII0JIb30BAHUEM armnapaTa ajareOpsl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO OIEPHUPOBATH MOHATHAMHU: (DYHKIHS, CIOCOOBI 3amaHus (YHKIHH, B3aUMHO
oOpaTHble QyHKIMH, KOMIO3ULIUA QYHKLUHI, TpaduK (yHKIMHU, BBITOIHATE SJIEMEHTApHbIE
npeoOpa3oBaHus TpaQuKOB (HyHKIIHIA;

CBOOOJHO OINEpPUPOBATH MOHATHSAMU: OOJACTh ONPEIENCHUS U MHOXECTBO 3HAUYCHHH
¢byHKIMK, HYM QYHKINHU, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOJHO ONEpUPOBATh MOHATUSAMM: YETHbIE U HEUYETHbIE (YHKLUHU, HNEPUOTUYECKUE
(GYyHKIHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMbl 1 MUHHUMYMBI (DyHKIIHH,
HauOoJIblIee U HAaUMEHbIIee 3HaYeHne PYHKIUN Ha IPOMEKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUSAMH: CTENEHHass (YHKIHUS C HATYpaJbHBIM U LEIBIM
nokaszareneM, rpaduk cTerneHHOW (QYHKIMHM C HATypajbHbBIM U LEJIbIM IOKa3aTeseM,
rpa@uK KOpHS n-ol CTENEHM Kak (yHKUMH OOpAaTHOM CTENEHU C HaTypaJbHbIM
1oKa3aTejieM; ONepUpoBaTh MOHATUSAMU: JIMHEWHas, KBaJpaTu4yHas U JApPOOHO-IMHEHHas
(YHKINH, BBITOJTHSTD JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHHUE X TPaHKOB;
CBOOOJHO OIEpHUPOBaTh MOHATUAMU: IOKa3aTesbHas U Jorapudmuyeckas QyHKIMH, UX
CBOWCTBA U TpaMKy, UCIIOIB30BATh UX I'PapUKH UL PEIICHHs YpaBHEHUI;

CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: TPUTOHOMETPHUYECKAsi OKPYKHOCTb, OMNpeAeTeHHE
TPUTOHOMETPHUYECKUX (PYHKIMI YUCIIOBOTO apryMEHTa; MCIIOJB30BaTh rpaduku (pyHKIHIA
JUIsL UCCIIEJOBAHUS MTPOLIECCOB U 3aBUCHUMOCTEN MPH PELICHUHU 3a/1a4 U3 JIPYTUX y4eOHbIX
MIPEIMETOB U PEATBHO KU3HH, BRIPAKATh (POpMyTIaMH 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;
Hayana MmaTeMaTH4eCKOro aHaIN3a:

CBOOOJHO ONEpUPOBATh MOHATHAMH: apupMeTHYecKass M T€OMETPHUECKasi MPOTrPECcCHs,
0eCKOHEeUHO yObIBaroIlas reOMeTpUIecKas Mporpecchs, JMHEUHBIA U SKCIIOHEHIMATIbHBIN
pocT, hopMyIia CIIOKHBIX MTPOIIEHTOB, UMETh NMPECTABICHNE O KOHCTAHTE

UCIOJIb30BaTh MPOTPECCUU JUISL pEIIEeHUs] pealbHBbIX 3a/ad IMPHUKIATHOTO XapakTepa;
CBOOOJHO  ONEpPHpPOBATh  MOHATHUSAMHU:  TIOCIEAOBATENFHOCTh,  CIIOCOOBI  3aJaHuUs
MocJe10BaTeNbHOCTEH, MOHOTOHHBIE U OIpaHMUYEHHBIE MOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUS MAaTEMaTHUECKOTO aHAIIN3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX;
CBOOOJHO OINEPUPOBATH MOHATUAMU: HETpepbIBHbIE (QYHKIMH, TOUYKH pa3pbiBa rpaduka
(GyHKIUH, aCUMIITOTHI Tpaguka GyHKIUY;

CBOOOJHO OIEpUPOBATH MOHATHEM: (YHKLUS, HEMpepbIBHAs Ha OTpe3Ke, MPUMEHSThH
CBOWCTBA HEMPEPHIBHBIX (YHKIWH TSl pEIICHHsI 33124,

CBOOOJHO ONEpPHpPOBATh TMOHATHAMM: TepBas W BTOpas IPOU3BOJAHBIE (DYHKIHH,
KacarenbHas K rpaguKy QyHKIHH;

BBIUUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BECHHUS, YACTHOT'O U KOMIIO3ULIMH IBYX (DYHKIIH,
3HATh MPOU3BOIHBIE AITIEMEHTAPHBIX (DYHKITHIA,

UCIOJIb30BATh T€OMETPUUECKUI U (PU3NUECKUN CMBICI MPOU3BOJHOM AJISl PELICHHUs 3a/1au.
MHoXecTBa U JIOTHKA: CBOOOIHO ONEPUPOBATH MOHATHUSMH: MHOXECTBO, ONEpaIlii HaJl



MHO>KECTBaMU;

WCII0Ib30BaTh TEOPETUKO-MHOXXECTBEHHBIN anmnapar JUisl OMKUCaHUs peaibHBIX MPOLECCOB
U SIBJICHUM, IPY PEIICHUU 3a/1a4 U3 JPYTUX Y4EOHBIX MTPEIMETOB;

CBOOO/JIHO OINEpUPOBATh IOHATHUSAMHU: ONPEIECIIEHHUE, TEOPEMA, ypaBHEHUE, CIIEACTBHE,
CBOMCTBO MaTeMaTH4eCcKOro OO0BEeKTa, J/JA0Ka3aTelbCTBO, PABHOCHIIbHBIC YpaBHEHUS U
HEpaBEHCTBA.

K xonny o0yuenuss B 11 kiacce oOyyaroluiicss MOMYYUT CIEAYIOIINME NPEAMETHbBIE
pe3yJabTaThl IO OTAEIbHBIM TeMaM (enepanbHOil pabodel mporpaMMel yuyeOHOro Kypca
«Anre0Opa 1 Hayajla MaTEMAaTUYECKOT0 aHATIU3ay:

Yucia ¥ BLIYMCICHUA:

CBOOOZIHO ONEpUpOBATh MOHATUAMM: HATypaJlbHOE U LEJIO€ YHUCIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJbIX YMCEIl, UCIIOJIb30BaTh IPU3HAKU JEIMMOCTH Leinslx yucen, HO/ u
HOK HatypanbHbIX uncen Juisl pelieHus 3a/1a4, IpUMEHITh anroputM EBkinuna;

CBOOOJHO OIIEpUPOBaTh MOHATHEM OCTATKa I10 MOJYJIIO, 3aIlMChIBaTh HATypaJIbHbIE YUCIIa
B Pa3JIMUHBIX NO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: KOMIIJIEKCHOE YUCIO M MHOXKECTBO KOMIUIEKCHBIX
qucesl, MPeICTaBIsATh KOMIUIEKCHBIE YUCJa B alreOpandecko M TPUTOHOMETPUUYECKOU
(dopme, BBIIOIHATH apuPMETHUECKHE ONepalluy ¢ HUMHU U U300paXxkaTb Ha KOOPAMHATHOM
IIJIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOZIHO  OIEepUpoBaTb  MOHATHSMH:  HppallMOHAJbHbIE,  IOKa3aTEeJIbHbIE U
Jorapu(MUUECKUe HEPaBEHCTBA, HAXOAMTh HX PEUICHUS C IMOMOUIbI0 PAaBHOCHUIIbHBIX
IIEPEX0/I0B;

OCYILECTBIISATh OTOOP KOPHEH NpH pelieHMH TPUTOHOMETPUYECKOIO YPAaBHEHUS;

CBOOOZIHO ONEpUPOBATH IOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoOXoauMble (OpMyJbl s pELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
HEPABEHCTB; CBOOOHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTD PEIICHNS CUCTEMBbI
U COBOKYNHOCTEH  palMOHalbHBIX,  HpPpAlMOHAIbHBIX,  IOKAa3aTEIbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUN 1 HEPABEHCTB;

pemarh paluoOHalbHbIE, HppalMOHANbHbIE, IIOKa3aTeNlbHblE, JorapuGMUUecKue u
TPUTOHOMETPUYECKHE YPABHEHMSI M HEPABEHCTBA, COJEP)KAIUE MOIYJU U INapaMeETpHI;
MIPUMEHSTh rpapuuecKre METOAbI Ul PElIeHNs] YpaBHEHUI 1 HEpPaBEHCTB, a TakXkKe 3aJ1a4
C IapaMeTpaMu;

MOJIEJIMPOBaTh pEalbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTaBIATH BbIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA U X CHUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEOBATH IIOCTPOECHHBIE
MOJIETM C MHCIIOJIb30BAaHMEM ammapara aiaredpbl, HHTEPIPETUPOBATH IOJYYEHHBII
pe3ynbTar.

DOYyHKIUUHA U TPaQUKH:

CTPOUTH T'paUKHU KOMITO3UIMU (PYHKLIHUH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEI0BaHUS U
CBOMCTB KOMITO3UIIMY ABYX (DYHKIIHIA;

CTPOUTH FeOMeTpUYEecKHre 00pa3bl ypaBHEHUI 1 HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH;
cBOOO/IHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPHUUECKHUX (QYHKIHUI;
NPUMEHATHh (PYHKIIUH [T MOJICTUPOBAHMS U MCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.
Hauyana maTteMaTH4ecKOro aHajam3a:

UCIOJb30BaTh MPOM3BOJHYIO Ui HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTb H
AKCTPEMYMbI; HaXOJUTh HauOOJIbIlIee U HAUMEHbIIIEe 3HAaUeHUS (YHKIIUU HETTPEPHIBHOM Ha
OTpE3KE; HCIIONIb30BaTh IIPOM3BOJHYIO JUISI HAXOXKICHWS HAWIy4dlIero pEIIeHUs B
MPUKJIAJHBIX, B TOM YHCIIE€ COLHAJIBbHO-D)KOHOMHYECKHUX, 3ajJadax, Ui OIpeaesICHUs
CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO (popMyJIoi nin rpadukom;

cBOOO/IHO ONIEPUPOBAThH MOHATUSMU: NIEPBOOOPA3HAsL, ONPEAeIEHHBIN HHTETPall, HAXOAUTh



MEPBOOOPA3HBIC 3JIEMEHTAPHBIX (DYHKIUK U BBIUUCIIATH HHTErpai 1o Gopmyse HproToHa—
Jletibuuma;

HAXOJUTh IUIOMIAIN IIOCKUX (GPUTYP B 0OBEMBI TEJI C IIOMOIIBIO HHTETPaJIa;

UMETh TIPEJCTABIICHHE O MAaTEMAaTHYECKOM MOJICIMPOBAHUHM HAa MPHUMEPE COCTABICHUS
nudGepeHIMATBHBIX YPAaBHCHHI; PellaTh MPUKIAJIHBIC 3a/1a4l, B TOM YHCJIE COI[HAIBHO-
SKOHOMHYECKOTO ¥ (PU3UYECKOro XapaKkTepa, CPeICTBAMU MAaTEMATUYECKOTO aHATN3A.

I'eomerpus

K konny 10 xkiaacca o0yyaronmuiicss HAy4YuTCH:

CBOOOJTHO OIEPUPOBATh OCHOBHBIMHU IMOHATHUSMHU CTEPEOMETPUU TPHU PEIICHUH 3ahad U
IIPOBEJICHUU MATEMAaTUYECKUX PACCYKICHUN;

IPUMEHSTh AKCUOMBI CTEPEOMETPHUU U CIIEJCTBUS U3 HUX IIPU PELIEHUU T€OMETPUUYECKUX
3azad4;

KJaccu(UIUpoBaTh B3aUMHOE PACIIONIOKEHHE MPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
IIPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/ZIHO OIEpUPOBATh IMOHSITUSAMM, CBSI3aHHBIMU C yrjaMH B IIPOCTPAHCTBE: MEXKIY
IIPSIMBIMU B IIPOCTPAHCTBE, MEXKY NPSIMOU U IIIOCKOCTBIO;

CBOOOJHO ONEPUPOBaTH MOHATHUSMH, CBS3aHHBIMH C MHOTOTPAaHHUKAMH; CBOOOIHO
pacro3HaBaTh OCHOBHBIE BUJbl MHOT'OTPaHHUKOB (MIpH3Ma, MUPAMUAA, TPSIMOYIOJIbHBIN
napajuiesienumnen, Kyo);

KJ1accu(uIUpoBaTh MHOTOI'PaHHUKHU, BBIOMpast OCHOBAHHUS [Tl KJaccu(pUKaIK; CBOOOHO
ONEpUpPOBaTh NOHATHUAMHU, CBA3AHHBIMH C CEYEHHEM MHOIOI'PAHHUKOB IUIOCKOCTBHIO;
BBINOJIHATh HapajljiebHOE, LIEHTPAaJbHOE M OPTOrOHAJIbHOE MPOEKTHpOBaHHE (uUryp Ha
IJIOCKOCTb, BBIIIOJIHATH N300pakeHUsl (pUryp Ha IJI0CKOCTH;

CTPOUTH CEYEHHUs] MHOTOTPAHHUKOB DPA3JIUYHBIMU METOAAMH, BBINOJHATH (BBIHOCHBIC)
TUTOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BHI CBEPXY, COOKY, CHHU3Y;
BBIUUCIIATh  IUIOIIAAM  IIOBEPXHOCTEH  MHOTOIpaHHMKOB  (IpU3Ma, MHpaMHJIA),
TE€OMETPHUECKUX TeJl C MPUMEHEHHEM (HOpMyIT;

CcBOOOJTHO ONIEPUPOBATH NOHATUAMM: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CAMMETPHH (QUTYPBHI;

CBOOOJHO ONEpUpOBaTh MOHATHAMM, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE; BHINIOJIHATH AEUCTBUS HaJl BEKTOPaMHU;

pemare 3aJadd Ha JOKa3aTelIbCTBO MAaTEMAaTHMYECKUX OTHOIICHHH U HaXO0XKJECHUE
reOMETPUUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IIPU PEIIEHUN MAaTEMaTUYECKUX
3a]1a4 MTOBBIIIEHHOT'O U BBICOKOT'O YPOBHS CII0KHOCTH;

MPUMEHSTh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHOKOMMYHHMKAI[MOHHBIE
CHCTEMBI MU PEIIEHUHN CTEPEOMETPUUECKUX 3a4a4;

U3BJIEKaTh, MPe0oOPa30BbIBATh U UHTEPIPETUPOBATh UHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeCTaBICHHYIO Ha YepTexkaxX U pUCYHKax;

NPUMEHSTH MOJYyYEHHbIE 3HAHUSI HA NPAKTHKE: CPAaBHUBATh U aHAJIU3UPOBATH pealibHbIE
CUTyalluH, IPUMEHATh N3Y4YECHHBIE TIOHATHS B MPOLIECCE NTOMCKA PEIIEHUS MaTEMaTHYECKU
c(hopMyJIMPOBAHHOM MTPOOIIEMBI, MOJIETTUPOBAThH PealIbHbIE CUTYallUU Ha SI3bIKE FEOMETPHH,
UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKHX IOHATUH U
TeopeM, amnmnapara aareOpbl, pemaTh MpaKTUYEeCKHe 3a7jaud, CBSI3aHHbIE C HAXOXKIECHUEM
re€OMETPUUECKUX BEJINYUH;

HUMETh MpeJICTaBIeHUs] 00 OCHOBHBIX dTamax pa3BUTHUsS I'€OMETPUHM KaK COCTAaBHOM 4acTH
(dyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kiacca odyyamoumuiicsi HAy4YuTCs:

CBOOOJHO OIEPHUPOBATH MOHATHAMM, CBSI3aHHBIMH C IHWJIMHAPUYECKOH, KOHHMUECKOW M
chepruecKoil TOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTYUYEHHUS; OTIEPUPOBATH MOHATHIMH,
CBSI3aHHBIMU C TEJIaMH BpAILlEHUs: IUIMHIPOM, KOHYCOM, Chepoii U mapom;
pacro3HaBaTh Tesla BpallleHus (HWIMHIpP, KOHYC, cdepa U map) U OOBACHATH CIOCOObI



MOJTyYEHUS TEJ BPAIICHUS;

KJIaCCU(UIIUPOBATH B3AUMHOE PACTIONOKEHUE CPEePhI U MIOCKOCTH;

BBIYUCIISATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TE€J BpalleHHsl, 00bEMBI U IJIOIIAAN
MMOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJI BPAIICHUS, TCOMETPUUECKUX TE ¢ MPUMEHCHHEM
hopmy;

CBOOOJHO OMNEPHPOBATHh MOHITHSIMH, CBS3aHHBIMH C KOMOWHAIMSMH T BPAIICHUS H
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIUCAaHHBIA B chepy U ONMUCAHHBIA OKOJO cdepsl,
cdepa, BlIMcaHHAas B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS,

BBIYUCIISATH COOTHOIICHHUS MEXY TUIOIIAIIMU TOBEPXHOCTEN 1 00bEMaMu OJI0OHBIX TEI;
M300paxaTh u3ydaemble UTYPHI, BHITOJHATH (BBIHOCHBIC) IJIOCKUE YEPTEHKHU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TeJl BpaIlCHUS,
W3BJICKATh, HHTEPIPETUPOBATH U MPEOOPa30BLIBATh WHPOPMAIIUIO O MPOCTPAHCTBECHHBIX
reOMEeTpUUYECKUX PUTypax, MPEACTaBICHHYIO Ha YepTexkKaxX U PUCYHKAX;

CBOOOJHO OMEpPUPOBATH MOHITHEM BEKTOP B MPOCTPAHCTBE; BBIMOJIHATH OMEpPAIldd HaJ
BEKTOPAaMH; 33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT;

peliaTh reOMETPUIECKIE 33/]a4H Ha BEIYMCIICHUE YTIIOB MEXK/TY MPSMBIMH U INIOCKOCTSIMU,
BBIUHCJICHHE PACCTOSIHUI OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/IA TIPU PEIICHUM;

cBOOOJHO OMEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C JIBIJKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKCHUH;

BBITIONHATh HM300pa)K€HUST MHOTOIPAHHUKOM M Tl BpallleHus NpU NapauieIbHOM
MEPEHOCE, ICHTPAIBHOH CHUMMETPUH, 3€PKATbHOW CHMMETPHH, MPU TIOBOPOTE BOKPYT
MPSMOH, IpeoOpa3zoBaHus MOA00NS;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB M TEJl BPAIICHUS: CCUCHUS UIMHIpa (TTApaJLIeIbHO U
MIEePIEeHIUKYIISIPHO OCH), CEYCHHUS KOHYCca (MapauieIbHOE OCHOBAHUIO U MPOXOAIIEe Yepes
BEpILMHY ), CEYECHHUs 11apa;

UCIIONIb30BAaTh METOJIbI TOCTPOEHUSI CEUYEHMI: METOJ CIEeAO0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUS, METOJI TIEpEHOCA CEKYIIEH TTOCKOCTH;

JIOKa3bIBaTh T'€OMETPUUYECKUE YTBEPKICHUS; MPUMEHSATh TeoMeTpuueckue (akThl IS
peIIeHHsI CTePEOMETPUIECKHX 3a/1a, TIPEATIOIAaralouX HECKOIBKO [IaroB PEUICHHUs, €CITH
yCIIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOM U HESIBHOUN QopMme;

pemath 3amadd Ha JIOKA3aTeIbCTBO MATEMaTHYECKUX OTHOIICHWH H HaXOXJICHUE
Te€OMETPUUYECKUX BEIIUYUH;

MPUMEHSITh TIPOTPAaMMHBIC CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI MPHU
pEIIeHNN CTEPEOMETPUIECKIX 33/1aY;

MIPUMEHSTH ITOTYYCHHBIC 3HAHUS HA MPAKTUKE: CPAaBHUBAThH, aHATM3UPOBATH U OIICHUBATH
pealilbHbIe CUTYyalluH, MPUMEHSATh U3yYeHHbIC MOHSITHS, TEOPEMBI, CBOWCTBA B MpOIECcCe
MOWICKA PEHICHUS MaTeMaTHYeCKd C(HOPMYIHPOBAHHOW MPOOIEMBI, MOJCIHPOBATH
peallbHble CHUTYyalldd Ha S3bIKE TE€OMETPUU, HCCIEeNOBaTh MOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM TE€OMETPUYCCKUX TIOHATHH W TEOpeM, ammapara aiureOphl, periarh
MPaKTUYECKHE 3a/1a4M, CBSI3aHHBIEC C HAXOXKJEHUEM I€OMETPHUYECKHIX BEIHUNH;

UMETh TIPEJICTABICHHUSI 00 OCHOBHBIX dTalaxX Pa3BUTHS I'€OMETPUU KaK COCTABHOUW YacTH
(byHIaMeHTa pa3BUTHS TEXHOJIOTHUH.

BeposiTHOCTB M CTATHCTHKA

K konny 10 kiacca o0yyaromuiicss HAy4YuTCH:

CBOOOJTHO ONEpUpPOBaTh MOHATHAMM: Tpad, MIOCKuil rpad, CBA3HBIN rpad, myTs B rpade,
b, UK, IEPEBO, CTENIEHh BEPIINHBI, IEPEBO CIYYAHOTO SKCIIEPUMEHTA;

CBOOOJHO OMNEpPHpPOBATh MOHATHUSAMH: CIy4YalHBIH SKCHEPUMEHT (ONBIT), CiydaifHOe
cOOBITHE, DJIEMEHTAPHOE CIIyyaiiHOE COOBITHE (JIEMEHTAapPHBIN UCXO0/1) CIIy4aifHOTO OTIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITUII B OMNBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU
COOBITUSIMU; HaXOJIUTh U (POPMYJTHPOBATH COOBITHS: TIEpeCeUeHNnEe, OOBEUHEHNE TaHHBIX



cOOBITHH, COOBITHE, MPOTHBOIOJIOKHOE TAaHHOMY, HCIOJB30BaTh JAUArpaMMbl Oiiepa,
KOOP/AMHATHYIO TPSMYIO JUIA pELIeHHUsS 3a]ad, I0JIb30BaThCs (POPMYINIOH CIOKEHHUs
BEPOSTHOCTEH JIJIs1 BEPOSTHOCTEH IBYX M TPEX CIIyYailHBIX COOBITHI;

OIIEpUpPOBaTh IOHATUSMHU: YCIOBHAs BEPOSTHOCTb, YMHOJKEHUE BEpOSITHOCTEM,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIY4alHOTO SKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTHU
COOBITHI C TMOMOUIBIO MpaBHJa YMHOXEHHUS, JIepPeBa CIYyYailHOTO OMNBITA, MCIOIb30BAThH
dbopMyny monHON BeposTHOCTH, ¢opmyiy baileca mpu pemieHun 3aaay, ONpenesiTh
HE3aBUCHUMOCTH COOBITUH 1O (JOPMYJIE U 110 OpraHU3aIMU CIIyYaitHOTO SKCIIEPHMEHTA;
MPUMEHITh H3y4YEHHbIE KOMOMHATOpHBIE (OPMYIBI [UIsl TMEPEUUCICHUS DJIEMEHTOB
MHOYECTB, 3JIEMEHTAPHBIX COOBITHH CIy4YailHOTO OIBITA, PELICHHS 3a1ad 10 TEOPHH
BEPOATHOCTEH;

CBOOOHO OIEPUPOBATh MMOHATUAMU: OMHAPHBIN CIy4YailHbINA OMNBIT (MCIBITAHUE), YCIIEX U
Hey/la4ya, He3aBUCUMbIE UCIIBITAHUS, CEPHsl UCTIBITAHUM, HAXOIUTh BEPOSATHOCTU COOBITHI:
B CEpUM MWCIBITAHUM 0 IEPBOTrO yclexa, B CEpuu HUcnbITaHUUd bepHysum, B ombITe,
CBSI3aHHOM CO CJIy4aiiHbIM BBIOOPOM M3 KOHEUHOU COBOKYITHOCTH;

cBOOO/IHO ONIEpUPOBATh NOHIATUAMMU: CIIy4aiiHas BEJIMYUHA, PACIIPEAEICHUE BEPOSITHOCTEH,
auarpaMma  pachpesielieHus, OuHapHas choydailHas BeJIMYMHA, T'€OMETPHUYECKOE,
OMHOMHUATBHOE PACIIPEICIICHHIE.

K xonny 11 kiacca o0yyaromuiicsi HAy4YuTCH:

OIEpUpPOBATh IOHATUSMHU: COBMECTHOE paCIpeNeieHUE ABYX CIy4YalHBIX BEJIMYMH,
UCIIOJIb30BaTh TaOJMIy COBMECTHOTO pacHpeleleHus] ABYX CIy4YailHbIX BEJIMYUH JIJIS
BBIJICJICHUS paCIPEIEICHUsI KaKJ0W BETMUMHBI, OIPEEIICHNS HE3aBUCHMOCTH CIIyYaiHbIX
BEJINYUH;

CBOOO/JIHO ONEpUPOBATH MOHATHEM MAaTEMaTHYECKOTO OXKUAAHMS CIydallHOM BEJIMYUHBI
(pactpenenenus), IPUMEHITh CBOMCTBA MATEMATUYECKOTO OKUJIaHUS TP PEILICHUH 3a/1a4,
BBIUMCIISATH  MaTeMaTHYECKOe  OXHJaHWe OWHOMHAJIBHOTO U  T€OMETPUYECKOTO
pacrpeieneHui;

CBOOO/JIHO ONEpPUPOBATH MOHATUSAMU: TUCHEPCHUS, CTAHAAPTHOE OTKJIOHEHUE CIy4ailHON
BEJIMYMHBI, IPUMEHSATh CBOMCTBA TUCIIEPCUU CITYYailHON BETMYUHBI (pacpeesieH s ) Mpu
pELIeHNH 33/1a4, BBIYUCIATh JUCIEPCUIO U CTAaHAAPTHOE OTKJIOHEHHE T€OMETPUUECKOIO U
OMHOMMAJIBHOTO paclpeieieHui;

BBIUHCIIATh BBIOOPOYHBIE XapaKTEpPUCTUKM IO JaHHOM BBIOOPKE M  OLIEHHUBATH
XapaKTepUCTUKH I'eHepaIbHOM COBOKYITHOCTH IAHHBIX 10 BEIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTH COOBITHI M MPOBEPSTH MPOCTEHIINE CTATUCTUUECKUE TUIIOTE3bI,
I10JIb3YSCh N3YYEHHBIMH PaCIPECIICHUSMHU.

3.1 J/IuyHOCTHBIE:

1) epasicoanckoe socnumanue: cPOPMUPOBAHHOCTH TPAKTAHCKON MO3UITUU OOYHAIOIIETOCs KaK
AKTUBHOT'O M OTBETCTBEHHOT'O WIEHA POCCUICKOro 00IIecTBa, MPECTaBICHHE O MaTEMaTHUECKUX
OCHOBax ()YHKUMOHMPOBAHUS pPAa3IMUHBIX CTPYKTYp, SBJICHHMH, NpOLENyp TpakIaHCKOTO
oOmiecTBa (BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJCIHCTBOBaTh C COLUAIBHBIMU
MHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKUUSIMHU U HA3HAUYECHUEM;

2) nampuomuyeckoe  eocnumanue.  CHOPMHPOBAHHOCTh  POCCHHCKON  TpakIaHCKOIl
WUJEHTUYHOCTH, YBAKECHHS K MPOIUIOMY M HACTOSLIEMY POCCHUHCKOW MAaTEMaTUKH, [IEHHOCTHOE
OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCUNCKON MaTeMaTUYeCKON IIKOJIbI,
MCIIOJIb30BaHUE 3TUX JOCTHXKEHUHN B APYTUX HAyKax, TEXHOJOTHUSX, cepax IKOHOMUKH;

3) dyxosHo-HpascmeenHoe socnumanue: 0CO3HaAHNUE TyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoa,
c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, JTHUYECKOrO TIOBEICHMS, CBSI3aHHOTO C
[IPAaKTUYECKUM IIPUMEHEHHUEM JOCTHKCHMM HAayKU U JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) scmemuueckoe 6ocnumaxue: ICTETHYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs JCTETUKY
MaTeMaTUYeCKUX  3aKOHOMEpPHOCTeH,  OOBEeKTOB,  3ajgad,  pELIeHWH,  paccyXJIeHUuH,



BOCIIPUMMYHMBOCTb K MATEMaTH4YECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA;
5) dusuueckoe socnumanue: cCOOpMUPOBAHHOCTH YMEHUSI IPUMEHATh MaTeMAaTHYCCKHE 3HAHUS B
MHTEpecax 3/0pOBOro M 0e30macHoro o0pasa >KU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3/10pOBBIO (310pOBOE MHUTaHUE, COAJaHCUPOBAHHBIM PEKUM 3aHATUH U OTIbIXa, pEryJsipHas
¢u3nyeckas AaKTUBHOCTb), (PU3MUECKOE COBEPILIEHCTBOBAHME IIPU 3aHATHIX CIIOPTUBHO-
0370POBUTEIBLHON JEATEIbHOCTBIO;
6) mpyodosoe socnumanue: TOTOBHOCTb K TPY/Y, OCO3HAHUE LIEHHOCTH TPYJOJIO0Us, HHTEpEC K
pa3nu4HbBIM cepam Npo(ecCHOHANBHON NeSTENbHOCTH, CBS3aHHBIM C MaTeMaTUKON u eé
IPUIIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oyayliel npodeccuu U peann30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIaHbI, TOTOBHOCTH M CIIOCOOHOCTh K MATEMaTHYECKOMY 00pa30BaHHUIO
¥ caM00OPa30BaHUIO Ha IPOTSHKEHUH BCEH )KU3HU, FTOTOBHOCTh K aKTUBHOMY Y4YacTHUIO B PELIEHUN
IIPAaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;
7) aKonoeuueckoe gocnumanue: CHOPMHPOBAHHOCTH IKOJOTHYECKOW KYyJIbTYphI, MOHUMAaHHE
BIIMSIHUS COLMATIbHOOKOHOMMYECKUX ITPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMAIbHOU CpEbL,
OCO3HaHME II00ATBHOIO XapakTepa HKOJOTHYECKHUX MpoOJIeM, OpUEHTALUs Ha NPUMEHEHHE
MaTeMaTHYECKUX 3HAHMUN Ui PEeIICHHS 3a/1a4 B OOJIACTH OKPYIKAroIeH Cpeibl, MIIaHUPOBAHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JJIs1 OKPY KAIOIIEH Cpelibl;
8) yennocmu mayynoco nosmanus: cHOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTUSl HayKd U  OOILIECTBEHHOM NPAaKTUKH, IIOHUMAaHUE
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOM NeATENbHOCTH, 3TalloB €€ pPa3sBUTUS U
3HaYUMOCTHU JUIsl Pa3BUTHsI LIMBWIM3ALMH, OBJIAJECHUE S3bIKOM MAaTEMAaTHUKU U MaTEMaTHYECKON
KyJbTypOM Kak CpEeACTBOM IIO3HAHHWsS MHpPA, TOTOBHOCTb OCYIIECTBIATh IIPOCKTHYIO U
HCCJIE0BATEIBCKYIO ACSITEIbHOCTh HHAMBUAYAIbHO U B TPYIIIIE.

3.2. MeTanpeaMeTHbIe:

ITo3HaBaTe/IbHBbIE YHMBepPCcaJIbHbIe YUeOHblIe 1eliCTBHS:

bazosvie nocuueckue oOeticmeus: BBIABIATb M XapaKTEPU30BATh CYIIECTBEHHbIE NPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYIHPOBATH
OIpe/ieNIeHUs] NOHATHUM, yCTaHaBIMBATh CYLIECTBEHHBIH NPU3HAK KJIACCU(MKALMU, OCHOBAHUS
JUTst 0000IIEHHUS M CPAaBHEHUS, KPUTEPUH ITPOBOJANMOTO aHAIIN3A;

BOCIIPUHUMATh, (OpMYyIUpOBaTb U MPEOOpPa3OBBIBATh CYKICHHS: YTBEPAWUTENbHBIE U
OTpULIATENIbHbIE, €IWHUYHbIE, YacCTHbIE M OOIIME, YCIOBHBIE, BBISBISATH MaTeMaTUYECKUE
3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeuMss B (akTaxX, IaHHBIX, HAOMIONEHUSIX U
YTBEPKACHUSIX, TIPeUIaraTh KPUTEPUH JIJIs BBISIBIIEHUSI 3aKOHOMEPHOCTEN U IPOTHUBOPEUHIA;
JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEOYKTHBHBIX W HMHAYKTUBHBIX
YMO3aKJIIOYEHNH, YMO3aKIIOUEHNH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENbHO J0KA3aTeNIbCTBA MAaTEMAaTUYECKHX YTBEP)KICHUU (TpsiMble U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAllMI0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh crnoco0 pelieHust yd4eOHOW 3aladuu (CpaBHUBATh HECKOJBKO BapHAHTOB pEILEHUS,
BBIOMpATh HanboJIee NOAXOAALINM C YIETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPUEB).
bazosvie uccneoosamenvckue Oelicmeus: WCIOIb30BaTh BOINPOCHI KaK HCCIENI0BATEIbCKHI
UHCTPYMEHT IO3HAaHMA, (OPMYIUPOBATH BOIMPOCH], (PUKCHPYIOLIUE MPOTHUBOpPEUUE, Mpodiemy,
YCTaHABIMBATh UCKOMOE U JIaHHOE, (OPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIUIO,
MHEHHUE;

MIPOBOAMUTH CaMOCTOSITENIbHO CITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHNE IO YCTAHOBICHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOBEeKTa, SBJICHMSA, MpPOIEcCa, BBIABICHHUIO 3aBHCHUMOCTEH
MeXy 00bEKTaMH, SIBICHUSMU, POLIECCAMU;

CaMOCTOSITENTbHO (OpMyNIHpOBaTh OOOOIIEHMS W BBIBOJBI MO pe3yjbTaTaM MpPOBEAEHHOTO
HaOJII0/IeHUs], UCCIIeI0BaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011eHNH; MPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BBIIBUTATh
MPEJIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIOBHUSX.



Paboma c ungpopmayueii: BRIABIATH 1ePUITUTH THPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIS OTBETA
Ha BOIIPOC U JJIs PEIICHUS 3a7a4u;

BbIOMpaTh HHDOPMALIMIO U3 HCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh
¥ MHTEPIPETUPOBATHh MH(OPMALIUIO PA3TUYHBIX BUJOB U (DOPM MPEICTABICHHUS;
CTPYKTYpUpOBaTh HH(POPMAINIO, MPEICTaBIATh €€ B pa3iiMuHbIX (opmax, HILIIOCTPUPOBATH
rpaduyuecky; ONEHUBATh HANEKHOCTh WH(OPMALMU MO CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBIE YHHBepPCAJbHbIE YueOHbIe AelicTBUS: BOCIPUHUMATH U ()OPMYIIUPOBATH
CY’KJICHHS] B COOTBETCTBUU C YCJIOBUSMU U LIETISIMU OOIICHHUSI, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh
CBOIO TOYKY 3pPEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIy PEIICHUS
3aJa4i, KOMMEHTHPOBATh MOJIYUYEHHBIN pe3ysIbTar;

B X0J1¢ OOCY>KJICHHS 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYkKIaeMOM TeMbI, TPOOJIEMBI, periacMon
3aJ]auM, BBICKA3bIBAaTh MJCH, HalleJICHHbIC HAa MOUCK PEIICHUS, COMOCTABIATh CBOU CYXKIIEHUS C
CY>KICHUSIMHU JIPYTHX YYAaCTHHKOB JIMANOra, OOHApYyXUBaTh Pa3IUYMe U CXOJCTBO MO3HIUN, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,

NPEICTaBISITh  PE3yJIbTAThl PEIICHUS 3aJadd, OKCICPUMEHTa, WCCICIOBaHUS, TIPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBHICTYILICHUS ¢ YUETOM 3a7a4 IPE3CHTAIMU U 0OCOOEHHOCTEN
ayJIMTOPUH.

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBHA |

Camoopeanuszayusi: COCTaBIATH IUIAH, AITOPUTM PEIICHUS 33/1a49H, BBIOUPATh CITOCOO PEIICHHUS C
y4€TOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEHICHUH ¢ yIETOM HOBOM HH(OPMAIIHH.

Camoxornmpon: BIaJeTh HaBbIKAMH ITO3HABATEILHON pedIeKCHUHN KaK OCO3HAHHS COBEPIIAEMBIX
JNEHCTBUI W MBICIIMUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJCTh CIIOCOOAMH CaMOITPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelIeHus MaTeMaTHUeCKOM 3a1auu;

MPEIBHUIICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPH pEIICHWH 3a/add, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH; OIIEHUBATh COOTBETCTBUE PE3yJbTaTa Ie]Id U YCIOBUSAM, OOBSICHATH
OPUYMHBL JIOCTHIKEHUS WU HEAOCTHKEHUS Pe3ylbTaTOB NEATEIBHOCTH, HAXOJIUTh OMIMOKY,
JIaBaTh OLICHKY PUOOPETEHHOMY OIBITY.

Coemecmuas OesamenbHOCMb. TIOHUMAaTh M HCIONB30BaTh MPEUMYIIECTBA KOMAHIHOM H
WHIMBUIYATBHOH pPAa0OTHI TpHM pEIIeHWH Yy4YeOHBIX 3a7ad, NPUHUMATH IeJIh COBMECTHOM
NEeSTENIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOW pPalOTHI, paclpeaensiTh BHIBI padoT,
JIOTOBAPUBATHCS, OOCYKJaTh MPOIECC M pe3yJbTaT pabOThl, 0000IaTh MHEHUS HECKOJIbKHX
JIIOAEH;

y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CykAeHNs, 0OMEH MHEHMI, «MO3TOBBIE IITYPMbD)
Y MHBIE), BBIMOIHSITH CBOIO YaCTh PAOOTHI M KOOPIMHUPOBATH CBOU JCUCTBHUS C IPYTHMH YIICHAMU
KOMaH/bl, OICHMBAaTh KadyeCTBO CBOEr0 BKJIaJa B OONMH MPOIYKT TIO KPHUTEPHUSM,
c(hOpMyJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

3. TEMATUYECKOE NNAHUWPOBAHUE C YKASAHUEM KOJIMMECTBA YACOB A4
KAXA0W TEMbIl, NPOBEPOYHbIX N KOHTPO/IbHbIX PABOT, LLOP 1 30P

Adredpa 10 knacc (1024)

INe HasBanmue pasaena Kou-Bo uacos
BocnurareabHbIN
KOMIIOHEHT 1HOP,
K/p Ip/p 20P
1. MHoxecTBO [1cri01b30BaTh TEOPETUKO- 18 1 Ypoxk 12.
JIeHCTBUTENBHBIX YHCE. MHOKECTBEHHBIN armapar s peuieHue
MHOro4JIeHBI. OIMCAHMs XO/1a PEIICHHSA anreOpanyec



https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/3785/start/326779/
https://resh.edu.ru/subject/lesson/3785/start/326779/

PammmonansHbie
YPaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPaBHECHUM.

@OyHKIUYT U TpapUKH.
CrenenHast GQyHKIUS C
LIEJIBIM MTOKa3aTesIeM.

MaTeMaTHIecKnX 3ajiad, a
TaKkKe pealibHBIX TPOIIECCOB U
IBJICHHM.

OnepupoBaTh MOHITHIMHU:
paI[IOHATEHOE YUCIIO,
beCKOHEUHAS TTePUOTTICCKAs
[IpOOB, MPOIICHTHI;
ppaIMOHAIEHOE U
IeCTBUTEIHLHOE YHCIIO;
MOy b IEHCTBUTEILHOTO
HHCITa;

[ICTTONTE30BATh 3TH MMOHSITHS
[pU IPOBEICHUM PACCY K ACHHUH
i1 TOKA3aTeIbCTB, IPUMCHSTh
TIpOOY ¥ MIPOIICHTHI JIIS
pEIICHUS] TPUKIIAHBIX 3324
13 Pa3IMIHBIX OTpacieit
BHAHUH U peaIbHOM KU3HU.
[1crions30BaTh NPUOTKEHHBIC
BEIYMCIICHUA, IIpaBUJIa
OKpYTJICHHS, IPUKUJIKY 1
OLICHKY pe3yJibTara
BLIYMCIICHUMN

OneprpoBaTh NOHATUIAMHU
MHOTOYJIEH OT OJIHOM
[IEpEMEHHOM, €r0 KOPHHU;
[IPUMEHSTh JEIECHUE
MHOTOYJIEHA HA MHOTOYJIEH C
OCTAaTKOM, Teopemy besy u
reopemy Buera miis
peleHus 3a1a4.
OnepupoBaTh MOHATUSIMHU:
CricTeMa JIMHEWHBIX
ypaBHEHHU, MaTpULa,
ONPEICIIUTENb MATPULIBI.

[ Icrioib30BaTh CBOMCTBA
oTpenenuTens 2 X 2 s
BHIUMCIICHUS €r0 3HAYCHUS,
[IPUMEHSTH ONIPEACIUTEINN
11l pELLIEHUS] CUCTEMBI
[IMHEWHBIX YPaBHEHUI.
MonenupoBars peanbHbIE
CUTYaLlUH C IIOMOILBIO
CHCTEMBbI TUHCHHBIX
ypaBHEHHUI, UCCIIEN0BATh
[TOCTPOCHHBIE MOJICIIH C
[TIOMOIIIBIO MAaTPHULL U
OIPEICIIUTENECH,
MHTEPIIPETUPOBATH
[OJTy4EeHHBIN PE3YJIbTAT.
OnepupoBaTh MOHATUSIMHU:
(byHKIIHSI, CTIOCOOBI 3a/TaHUS

(byHKITUY;

KHNX

YPaBHEHUU

pPa3JIOKCHUC
M Ha

MHOKUTEIIH
- Anrebpa u
Hayaja
MaTeMaTuye
CKOIr'o
agammsa - 10

KJIacCcC -
Poccwiickas
RJICKTPOHHAA

IIKOJIa
(resh.edu.ru)

Ypoxk 18.
CTeneHHas

SI!YHKQI/IH.

IPOOHO-
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B3aUMHO OOpaTHBIC
(DYyHKITIH, KOMITO3UIIUS
(byHKIMiA, Tpaduk GyHKINH,
00JIaCTh OMpeACTICHUs U
MHOYKECTBO 3HAUCHU I
(byHKLWU, HYJIU (QYHKLIUH,
MPOMEKYTKH
BHAKOMIOCTOSHCTBA,;
[TMHEeNHas!, KBaJpaTu4Hasl,
IpOOHO-TMHEHHAS 1
cTerneHHas QyHKIUU.
BHIMTOTHATH 3JIEMEHTApHBIC
peoOpa3oBaHus rpaguKoB
(byHKLIHH.

3HaTh U yMETh JOKA3bIBaTh
HETHOCTH WM HEYETHOCTh
(byHKIMH, IEPHUOJUYHOCTD
(DYHKITHH, HAXOIUTh
MPOMEKYTKA MOHOTOHHOCTH
(DyHKITIH, MAKCUMYMBI 1
MUHUMYMBbI ()YHKIIHH,
HarOOoJIbIIIee 1 HANMEHBIIICE
BHAaYeHHe (PyHKLIMU Ha
MPOMEKYTKE.
DopmynupoBaTh U
MLTIOCTPUPOBATH
rpaduvuecKy CBOMCTBA
TMHENHOM, KBaAPaTUYHOM,
IPOOHO-TUHEHHON 1
CTENICHHOHN (PYHKITHIA.
Bripaxars Gpopmynamu
BABUCUMOCTH MEXKTY
BEIUYNHAMH. 3HATh
OIIpEEIICHUE U CBOWCTBA
CTETICHU C IIeTbIM

JAMHEWHAs

(l)YHKIII/ISI -

Anrebpa u
Hayasa

MaTeMaruye
CKOI'0
agaymmza - 10

KJIacg -
Poccuiickas
DIEKTPOHHAS

IIKOJIa
(resh.edu.ru)

[TOKAa3aTEJIEM.
Apudmernueckuit [ PopMyIHpOBATS, 14 Ypok 16.
KOpEHb I1-0M CTENEHHU. BaluChIBaTh B apudmernye
HppaunoHanpHble  [CUMBOJIMYECKON hopme U CKHIi KOPEHb
YpaBHEHHUS. 1ICI10JIb30BaTh CBOMCTBA HaTypaJIbHO
KOPHS N-0i CTEIICHU IS U CTENECHU -
mpeoOpa3zoBaHus Anrebpa u
BBIPAKCHUN. Hayaja
Haxoaute pemieHus MaTemMaThue
MppalOHaIbHBIX CKOTO
yPaBHEHHH C TIOMOIIHIO aHanm3a - 10
paBHOCWIBHBIX [IEPEXO/I0B KJIacc -
MU OCYILECTBIISASA IPOBEPKY Poccuiickas
KOPHEH. DIEKTPOHHAS]
Ctpouts rpaduk QyHKIUN nIKosa

KOPHSA Nn-oM CTEIEHHU KaK

OOpaTHOM /17151 GPYHKINH

(resh.edu.ru)



https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/

CTETIEHU C HATyPaJbHBIM

[IOKAa3aTEJIEM.
[TokazarenbHas DopMyJIUPOBATH 8 Ypok 22.
byHKIHSA. OIIPE/IETICHUE CTENIEHU C [0Ka3aTeNlbH
[ToxazarenbHble palliOHAIBbHBIM ble
YpaBHEHHUS. [IOKAa3aTEJIEM. YPAaBHEHUS.
BIMOTHSATD CUCTEMBbI
MpeoOpa3oBaHMs YHUCIOBBIX [O0Ka3aTeNlbH
BBIPAKCHUI, COJIEPKAIIIIX BIX
CTETIEHU C palliOHAIBbHBIM YpaBHEHUH -
[TOKa3aTeJIEM. Anrebpa u
[1crionb30BaTh HU(POBBIE Hayaja
pecypchl ISl TIOCTPOCHUS MaTemMaThye
rpaduka moxazaTeabHON CKOTO
(byHKIIMH 1 U3ydeHUs e¢ aHanu3a - 10
CBOMCTB. KJIacC -
Haxonuts pemienus Poccuiickas
[OKa3aTeJIbHbIX YPaBHEHUM. PIIEKTPOHHAS]
HIKOJIa
(resh.edu.ru)
Jlorapupmuueckas  [laBath onpescieHue 16 Ypoxk 26.
GyHKIMS. fiorapugma uucia; norapudmuy
Jlorapudmuueckue  [IECATHYHOTO U eckast
YpaBHEHHUS. HATYpaJIbHOTO JIorapudma. byHKIMS -
licnionib30BaTh CBOMCTBA AnreGpa u
fTorapumMoB 1Jis HayaJia
mpeoOpazoBaHus MaTemMaThue
fTorapu(pMUYECKUX CKOIr'o
BHIPYKCHUN. aHanu3a - 10
CTpouTb rpapuk KJIacc -
fforapuMuyeckoit GyHKINU Poccuiickas
Kak OOpaTHON K PIEKTPOHHAS]
[IOKAa3aTEIbHON U IKOJIa
ICTI0JIH30BaTh CBOWCTBA (resh.edu.ru)
fiorapuMu4eckoil pyHKIUN
17151 peleHus 3a1au.
HaxoauTe perenus
fTorapu(pMUYECKUX
yPaBHEHMI C IIOMOILIBIO
paBHOCHJIbHBIX [1EPEXO0JI0B
1M OCYLIECTBIISAS IPOBEPKY
KOPHEM.

Tpuronomerpuueckue |[laBaTe onpeneneHus 16 Ypoxk 45.
BBIPKEHUS U CHHYyCa, KOCUHYCa, TAHT€HCa TPUTOHOMET
YpaBHEHHUS. 1 KOTAaHT'€HCA YUCIIOBOTO pudeckue

APTYMEHTA; a TaK¥Ke YpaBHEHHUS -
ApKCHUHYCa, apKKOCHUHYCa U Anrebpa u
APKTaHTEHCA YUCIA. Hayvasa
[ [prMEHSTH OCHOBHBIE MaTemMaThue
TPUTOHOMETPUYECKUE CKOTO

(bopMyJIbI J7IsT

agaiumsa - 10
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mpeoOpa3oBaHuUs
TPUTOHOMETPUIECKUX
BbIpakeHU. [[puMeHsTh
(bOpMYJIIbI TPUTOHOMETPHH
17151 peLICHHUS] OCHOBHBIX
THIIOB TPUTOHOMETPHUYECKUX
paBHEHU.

KJIacCcC -
Poccwiickast
RJICKTPOHHAA

IIKOJIa
(resh.edu.ru)

[TocnenoBarenpHOCTH U [ONIEPUPOBATH MOHATUSIMHU: 4 Ypoxk 4.
MPOTrPECCUMU. [0CJICIOBATEIHHOCTD, POTrPECCUU
criocoObl 3a/1aHUS U CIIOYKHBIE
[TOCJICIOBATCILHOCTEH; IPOLEHTHI -
MOHOTOHHBIE U Anrebpa u
OrpaHUYCHHbBIC HayaJia
[10CJIEJOBATEIbHOCTH; MareMaruye
CCIIEA0BATh CKOIr'o
[10CJIEJOBATEIIBHOCTH HA aHaiuza - 10
MOHOTOHHOCTh U KJIacC -
OrpaHUYECHHOCTH. [lomyyars Poccuiickas
peicTaBieHue 00 PICKTPOHHAS]
OCHOBHBIX MJIESIX aHaIU3a 1IKoja
DeckOHEYHO MallbiX. JlaBaTh (resh.edu.ru)
OIIpECIICHHE
Apru(METHICCKON 1
reOMEeTPUYECKOM
porpeccui. Jloka3piBaTh
CBOIiCTBa apuPMEeTUUECKOMN
1 TEOMETPUYECKOMN
[IPOrPECCUU, HAXOIUTD
CYMMY WICHOB IPOTPECCHUH,
A TAKXKE CYMMY YJICHOB
0ECKOHEYHO yObIBaromIe
reoMEeTpUYECKO
[10CJIE1I0BATEIBLHOCTH.
licnionb30BaTh Mporpeccun
U151 peIIeHUs 3a]1a4
MPUKJIaHOTO XapaKTep.
[[puMeHsTH hopMyTy
CJIOKHBIX TTPOLICHTOB JIJIS
peleHns 3a1a4 U3 peaabHOl
MPAKTUKH.
HemnpepsiBabie pyHKIHHU. OnIEpupOBaTh MOHITHSIMHU: 14 Ypok 10.
[IpouzBogHasi. (byHKITUSI HETIpEephIBHAS HA OnpeaeneH!
OTpE3Ke, TOUKA pa3pbiBa e
(DYyHKITHH, aCHMIITOTA IIPOM3BOJHO
rpapuka QyHKIUH. H.
[ [puMeHsATH CBOKCTBA duznueckuii
HETTPEPBIBHBIX (PYHKITUN JJIs CMBICIT
peleHus 3a1a4. IIPOM3BOJHO
OnepupoBaTh MOHATHSIMMU: i - Anrebpa
fepBasi ¥ BTOpas U Hayasa
MPOW3BOAHBIC (DYHKITNH; MareMaruie
MOHUMATh DU3UYECKUN U CKOr'0
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reOMETPUYECKUN CMBICIT
[IPOM3BOIHOM; 3aIIUCHIBATh
ypaBHEHHE KacaTeIbHOM.
BEIYKCIIATH TPOU3BOIHBIE
CYyMMBbI, TPOU3BEICHUS,
HaCTHOI'O U CJIOKHOM
(byHKIIHH.

N3yuaTe IpoU3BOAHBIC
BIIEMEHTAPHBIX (QYHKIUH.
l1crionp30BaTh
reOMETPUYECKUMN 1
(br3mUecKuii cMbICT
[IPOV3BOJIHOMN VISl pELICHUS
3ajay.

agammsa - 11
KJIace -
Poccuiickas
DJIEKTPOHHAS]
IIKOJIa
(resh.edu.ru)

9. IToBTOpEHuUE, [ [pyMEHATE OCHOBHBIE 4
00006mIeHuE, MOHATHS Kypca ajreOpbl 1
cUCTeMaTH3alKs 3HaHUH. [Hadall MaTeMaTHIECKOTO
AHANTM3a JUI PelleHus 3a1a4
13 pealbHOW KU3HU U
IPYTUX LIKOJIBHBIX
[pEIMETOB.
Bcero 102
Aureopa 11 kiacc
1. |Uccnenoanue ¢pyHkuuii [CTpOUTH Tpadux 18 Ypok 48.
C TIOMOIIIbIO KOMIO3UIIMK (PYHKIIUN C dynkIHN.
IIPOU3BOJHOM. [IOMOILBIO 2JIEMEHTAPHOTO CBOMCTBA
lICCIICZIOBAHUS U CBOMCTB byHKIUN 1

KOMITO3HULIMH.

CTpouTh reoMeTpUUYECcKre
00pa3bl ypaBHEHUHN U
HEPAaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.
[icriosp30BaTh
MPON3BOAHYIO IS
licciieIoBaHus (PyHKIIMU Ha
MOHOTOHHOCTb U
BKCTPEMYMBI; HAXOAUTh
HanOoJIbIlIee U HAUMEHbIIIEee
BHAYCHUS (PyHKINU
HETIPEPBIBHOM HAa OTPE3KE;
CTPOUTH rpaPUKU PYHKIHMI
Ha OCHOBAaHWUH
[IPOBEAECHHOIO
1ICCIIE0BAHUS.
[1cnosip30BaTh
[PON3BOAHYO IS
HAX0KICHUS] HAMITY4IIero
pelIeHYsl B IPUKIIAJAHbIX, B
TOM YHCJIE COL[UAIBHO-
BDKOHOMHYECKHX, 3aJa4ax,
17151 OTIpeIeNICHUS] CKOPOCTH
1 YCKOPEHHUs ITpoliecca,

UX IrpaUKH.
HCCIEI0BAH
ne QyHKImi
- Anrebpa u
HavaJia
MaTeMaTHue
CKOT0
aHanmmza - 11

KJIacc -
Poccuiickas
DJIEKTPOHHAS

IIKOJIa
(resh.edu.ru)
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BaTaHHOTO (HOPMYJION MK
rpaguxom.

[TomydaTs npeacTaBieHue
[pY pEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBHI B
1eATEIbHOCTh HAa OCHOBE
HOBBIX 00OCTOSITENIBCTB,
ITAHHBIX, HAMICHHBIX
OLINOOK, BBISIBJICHHBIX
TPYyAHOCTEH;

0 IPUMCHCHUU HpOHSBOI[HOfI

B PA3IMYHBIX OTPACIISIX
BHAHUN.

[TepBooOpaznas u
WHTETpaJ.

I'pacduxu
TPUTOHOMETPUYECKHUX
GyHKIMIA.
Tpuronomerpuueckue
HEpPaBEHCTBA.

OnepupoBaTh MOHATUSIMHU:
epBooOpa3Has u
ONpeIeIIEHHBIN

HTerpai. Haxonute
repBooOpa3HbIe
hIIEMEHTAPHBIX QYHKIUHN U
BBIYUCIIAT

THTErpal o Gopmyse
HrroToHa—

JleitOHMIIA.

HaxoauTs miomanmu
MIOCKUX QUryp

1 00BbEMBI TEJI C TIOMOILBIO
OIIpeIeIEHHOTO HHTETpaa.
3HAKOMUTHCS C
MaTeMaTHYECKUM
MOJICIIMPOBAaHUEM Ha
puMepe

i pepeHtnanbHbIX
ypaBHEHHH.

[lonyuyaTh mpeacTaBieHuE O
BHAYCHUH

BBEICHUSI TIOHSATHS
THTETpaja

B pa3BUTHH MaTEMaTHKHU.
licnionb3oBaTh 1UdpPOBEIE
pecypchl JUIsl IOCTPOEHUS
rpauKoB
TPUTOHOMETPUYECKUX
(DYHKITUH B U3YICHHS UX
CBOMCTB. Pemath
TPUTOHOMETPUYCCKUE
ypaBHEHUS M OCYIIECTBIISTh
O0TOOP KOpHEH C IOMOIIBIO
TPUTOHOMETPUUYECKON
OKPY>KHOCTH.

[TpumensTs GpopmyIsl

TPUTOHOMETPHH IS
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TPUTOHOMET

PUYCCKHE
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HppauunoHnansHsle,

MoKa3areabHbIe U

norapudmuueckue
HEpaBEHCTBA.

KommniiekcHbie yncia.

peleHysi OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX
HEpaBEHCTB.

[1crionb30BaTh HU(GPOBLIE
pecypchl Il IOCTPOCHUS U
liCCIIeIOBaHUsS TPaQHKOB

(b yHKIIHIA.

[ [puMensATH cBOKCTBA
[I0KA3aTeJIbHON U
fforapuMuyeckoit GyHKIUH
K PEIICHUIO TOKa3aTEeIbHBIX
11 T0TapU(PMUUECKUX
HEpaBEHCTB.

(O0OCHOBATH
paBHOCHJIBHOCTH ITEPEXOI0B.
Perats MppallMOHAIBHBIE U
KOMOWHHUPOBAHHBIE
HEPaBEHCTBA, C TOMOIIBIO
[paBHOCHJIBHBIX MIEPEXOJIOB.
l1crionp30BaTh rpadUvecKue
METObl U CBOWCTBA
BXO/ISAIINX B YPABHEHUE HITH
HEpaBEHCTBO (PYHKIIMH ISt
perIeHus 3a/1a4H.

OnepupoBaTh MOHATUSIMH:
KOMITJIEKCHOE YHCIIO U
MHOYECTBO KOMIUIEKCHBIX
HHCEN.

[ [pencraBiATh
KOMIIJIEKCHBIE YHCIIa B
QIIreOpandecKou u
TPUTOHOMETPUYECKOU
(bopme.

BBINOIHATE
AprpMETHIECKHE OTIEPALINH
C HUMU.

[1300pakaTh KOMILIEKCHBIE
q1cia HA KOOPJIMHATHOM
[JIOCKOCTH.

[[puMeHsTs hopMyTy
MyaBpa u nonyyaThb
[PECTABIEHNE O KOPHSX N-
Ol CTETIEHH U3
KOMIUIEKCHOTO YHCJIa.
3HAKOMUTBCS ¢ TPUMEPAMU
MPUMEHEHUSI KOMITJIEKCHBIX
MyCeN ISl pelIeHUs
reOMETPUYECKUX U

(br3rdecKux 3aaad.
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Ypox 38.

OnpCAcCICHU
€

KOMIIJICKCHO
o yucJja.

JICUCTBHS C
KOMILIEKCHBI

MM YHCIaMH
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Hayvaia
MaremMarnudue
CKOI'0
aganmsa - 11

KJIacc -
Poccuiickas
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HarypanbHble U 1ienbie
qHCla.

Cucremsl
palnMoHaIbHBIX.
HppanmonanbHbIX
NOKa3aTeJIbHbIX U
JorapuPpMUICCKIX
YpaBHEHUH.

3ama4yu ¢ napaMeTpamH.

OnepupoBaTh MOHATHSIMMU:
HATypaJbHOE U LIEJI0E YUCIIO,
MHO>KECTBO HAaTyPAJIbHBIX U
enbix yncen. Mcenonb3oBarhb
[IPU3HAKH JIETUMOCTH LIEJIBIX
HKCeN; OCTATKU 110 MOJYJIIO;
HO/[ 1 HOK nHaTypanbHbIX
qucel; alroputM EBkiuaa
TS pELIeHUS 3a/1a4.
3anuceIBaTh HaTypaibHbIE
HKCIIa B Pa3JIMYHBIX
[O3ULIMOHHBIX CUCTEMaX
CUMCIICHUS.

OnepupoBaTh MOHATUSIMHU:
CHCTEMAa U COBOKYITHOCTb
YpPaBHEHUI U HEPABEHCTB;
pELICHUE CUCTEMBI WIIH
COBOKYITHOCTH;
paBHOCWJIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS.
HaxonuTe peleHus CucTeM
1 COBOKYITHOCTEM LEJIBIX
palliOHAJIBHBIX,
ppalOHaIbHbIX,
[OKa3aTEJIbHBIX U
fTorapu(pMUYECKUX
ypaBHEHHUI 1 HEPABEHCTB.

[ [puMEHATH CUCTEMBI
ypaBHEHHUI K PELICHUIO
TEKCTOBBIX 3a1a4 U3
pa3IMyYHBIX 0bJacTei
BHAHWW U PEaIbHOW JKU3HY;
MHTEPIIPETUPOBATH
[10JTy4CHHBIC PEIICHMUS.
[1crionb30BaTh HU(POBLIE
peCypCBL.

BrIOupaTh criocod pereHus
pallOHAJIBHBIX,
MppalOHAIbHBIX,
[I0Ka3aTEJIbHBIX,
forapu(pMUYecKux u
TPUTOHOMETPUYECKUX
ypaBHEHHUI 1 HEPABEHCTB,
COJIEp KAIIUX MOIYJIU U
napameTpsbl. [IpumeHsaTh
rpaduyeckue u
AHATUTUYECKHE METO/IbI [
pEILICHNs YPaBHEHUN 1
HEPABEHCTB C IApaMETPaMHU,

A TAK)KC UCCIICJOBAaHUC
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Bcero

[ToBTOpEHME,
0000111eHNE,
CUCTEeMaTH3alMsl 3HAaHUH.

(byHKIIMIA METOaMU
MaTEeMaTUYECKOr0 aHaIN3a.
CTpOUTB U UCCIIEI0BATh
MaTeMaTU4eCKUE MOJIENN
peaJIbHBIX CUTYaluil C
[IOMOILIBIO YPaBHEHUN,
HEPaBEHCTB U CUCTEM C
[mapamMeTpamMu.
MopenupoBath peanbHble
CUTYyalllu Ha S3bIKE
AIreOpbl, COCTaBIATh
BHIPAYKCHHSI, ypAaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBbI
[10 YCJIOBUIO 33J1a4H,
liCCIIe10BATh IIOCTPOECHHBIE
MOJIENIN C UCIIOJIb30BAaHUEM
arrnapara ajareopsl,
ITHTEPIIPETUPOBATH
MOJTy4E€HHBINA pPe3ysbTarT.

[ [puMeHsTh QyHKIMA IS
MOJETUPOBAHUS U
lICCIIEI0BAHUS PEATIbHBIX
nmporeccoB. PemmaTs
MPUKJIaIHBIC 331a49H, B TOM
HUCIIE COLUAIBHO-
BKOHOMUYECKOI0 U
(br3uuecKoro xapakrepa,
Cpe/ICTBAMU alreOpsl U

MATCMATHYCCKOI'O aHajIn3a .

14

102

I'eometpusi 10 kiacc (68 yacos)

Ne

Ha3Banue pa3nena

BocnurarebHBIH
KOMIIOHEHT

Ko.-
BO
JacoB

Ko.1-
BO
KP

HoP, 50P

Bsenenue B
CTEPEOMETPHIO.

Ornpenensars MI0CKOCTh
Kak QUrypy, B KOTOpoi
BBITIOJTHAETCS
miaHuMetpus. Jlenate
pocTenmme
JIOTHYECKHUE BBIBOJIBI U3
aKCHOMaTHUKH
mockoctH. [IpuBoauTe
MIPUMEPHI PEATbHBIX
00BEKTOB,
uacanIn3anuen

18

Ypok 3. BBeaeHHUE B

CTEPEOMETPHUIO -
I'eomerpus - 10

KJjacc - Poccuiickas

OJICKTPOHHAJ IIKOJIa

(resh.edu.ru)



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/

KOTOPBIX SIBJISIIOTCS
AKCHOMBI T€OMETPHUH.
N3yuath, IpUMEHATD
IIPUHLIMIIBI [IOCTPOCHUS
CEYCHUN.
Hcnonb30Bath i
IIOCTPOCHHUS CEYECHUN
METO/L CJIEZIOB, METO.L
BHYTPEHHETO
IIPOEKTUPOBAHMS,
METO/] IEpeHoca
CEKYILEH TIOCKOCTH.
Pewatp
CTEPEOMETPUYECKUE
3aJa4u: Ha
OIpeZicIICHUE BUIA
CEUEHHUS U HaXOXKJIEHUE
€ro IO IH.
AKTyanu3upoBaTh
(bakTbl 1 METOBI
IUIAaHUMETPUH,
pEJIEBAaHTHBIE TEME,
IIPOBOAUTDH AHAJIOTHH.
Hcnonp3oBate npu
pelIeHnN 3a1a4
ClIeayIolLHe
IUTAaHUMETPUYECKHE
(haKThl 1 METOJIBI:
Teopemsr @aneca u o
IIPONOPLUOHAIBHBIX
oTpe3kax. AJIrOpuT™M
JIJIEHNs OTpe3Ka Ha n
PaBHBIX YaCTEH.
Teopema MeHnenasi.
PaBHOOEIpeHHBIN
TPEYTroJbHUK.
PaBHOCTOpOHHMI
TPEYTrOJIbHUK.
IIpssMOyTONIBHBIN
TPEYTrOJIbHUK.
CBolicTBO cpeaHen
JIMHUM TPEYTOJIbHUKA.
CBOICTBO
OMCCEeKTPUCHI yria
TPEeYroJbHUKA.




CBOMCTBO MeaH
TPEeYroJbHUKA.
[Tpu3naku momxoous
TPEYTOJbHUKOB.
[Tony4yars
MIpEACTABICHUS 00
OCHOBHBIX dTanax
Pa3BUTHS TEOMETPUU
KaK COCTaBHOM 4acCTH
dbyHIaMeHTa pa3BUTHS

TEXHOJIOTH.
B3anmnuoe Knaccugunuponatsb Ypoxk 5. B3auMHoe
pacroJioKeHue B3aUMHOE pacnoJIoKeHue
MPSIMBIX B pacroJIoKeHue IPSIMBIX B
MIPOCTPAHCTBE MPSIMBIX B IIPOCTPAHCTBE -
MIPOCTPAHCTBE, ['eomerpus - 10
WIUTIOCTPUPYS knacc - Poccuiickast

PUCYHKaMH U IPUBOIS
IIPUMEPHI U3 peaIbHON
’)Ku3HU./oKka3bIBaTh
TeopemMy O
CyIlIECTBOBAaHUU U
€AMHCTBEHHOCTH
[apauIeIbHON MPSMOH,
IIPOXOJALIEH uepes
TOYKY IPOCTPAHCTBA U
He JIeKallled Ha Apyrou
IIPSIMOM; JIEMMY O
IIEPECECUECHUH
IIJIOCKOCTH JIBYMSI
napajuIeIbHbIMU
MPSAMBIMU; TEOPEMY O
TPEX MapajuIeIbHbIX
npsimMbIx. [loka3piBaTh
IIPU3HAK
CKPELIMBAOIINXCSA
IIPSIMBIX, TEOPEMY O
CKPELIUBAOIINXCSA
npsAMbIX. Jloka3sIBaTh
TEOpPEMY O PABEHCTBE
YIJIOB C
COHAIPABJICHHBIMU
CTOPOHAMU.
OOBACHATD, UTO
Ha3bIBACTCS

SJICKTPOHHAJ IIKOJa

(resh.edu.ru)
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napauieTbHbIM U
[EHTPATbHBIM
MIPOCKTUPOBAHUEM U
KaK BBITIOJIHSIETCS
MIPOEKTUPOBAHHE
¢buryp Ha MI0CKOCTb.
Jloka3bpIBaTh CBOICTBA
napajuieaIbHOTO
MIPOCKTUPOBAHUSI.
N3o0paxars B
napajieabHON
MIPOCKIIUU pa3HbIe
reoMeTpuYecKre
¢burypsl. Pemrats
CTEpEeOMETPUYECKUE
3aJa4M Ha
JI0Ka3aTeNbCTBO U
uccie0BaHue,
CBSI3aHHBIE C

pacnoaokKeHUeEM
MIPpsAMBIX B
MIPOCTPAHCTBE.
[TapannenpHOCTD Knaccudumnuposatsb Ypoxk 4.
PSIMBIX U B3aMMHOE [apajIebHOCTD
IUIOCKOCTEH B pacmooKeHue mpsMoit OPSAMBIX, IPSIMOM U
MPOCTPAHCTBE. U TJIOCKOCTH B IJIOCKOCTH -

IIPOCTPAHCTBE,
IIPUBOJS
COOTBETCTBYIOLIUE
IIPUMEPBI U3 PEaIbHON
JKU3HHU.
®opMynHupoBaTh
OIIpeleeHue
NapajuleJIbHbIX PAMON
U IIJIOCKOCTH.
Jloka3bIBaTh NpHU3HAK O
apauIeIbHOCTU
MIPSIMOM M TUIOCKOCTH;
CBOMCTBa
NapauIeIbHOCTH
IIPSIMOM U INIOCKOCTH.
Pemats
CTEPEOMETPUYECKUE
3a/1a4y BBIYKUCIICHUS U
JIOKa3aTeNbCTBO,

I'eomerpus - 10

KJjacc - Poccuiickas

OJICKTPOHHAJ IIKOJIa

(resh.edu.ru)
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CBSI3aHHBIE C
napajuieIbHOCTBIO
IPSAMBIX U IIJIOCKOCTEMN
B IIPOCTPAHCTBE.
Pewate npaktuueckue
3a/1a4yv Ha IOCTPOEHUE
CEUYCHHUI Ha YepTexax
TeTpa’rapa u
napajuieaenumnesa.
Pemars
CTEPEOMETPUYECKHE
3a/1a4y, CBSI3aHHBIE C
MIOCTPOEHUEM CEYEHUI
IIJIOCKOCTBIO.
[IpoBoaUTH TOrHUECKH
KOPPEKTHBIE
JI0OKa3aTelIbHbIE
paccyxaeHus Ipu
pelieHun
r€OMETPUYECKHX 3a]1a4
CBSI3aHHBIX C
MapajieIbHOCTBIO
IJIOCKOCTEM.
CpaBHUBaTh U
aHaJIU3UPOBAThH
peasibHbIE CUTYAllUH,
CBSI3aHHBIE C
MapaJIIEIbHOCTBIO
IIPSIMOM U INIOCKOCTH B

IPOCTPAHCTBE.
[lepneHauKyasIpHOCTH | AKTyallMu3UpOBaTh 15 Ypok 8.

OpPSMBIX U (bakThl 1 METO/IBI HNEePICHINKYISIPHOCTh
IUIOCKOCTEH B IUTAHUMETPHH, OpSIMOU M TNIOCKOCTH
IPOCTPaHCTBE. peNieBaHTHBIE TEME, - 'eomerpus - 10

IIPOBOJUTH aHAJIOTHH.
DopMyIHMpoOBaThH
OIIpECIICHUS:
MEePIEHIUKYISAPHBIX
IPSIMBIX B
IIPOCTPAHCTBE;
OIIpEelIETICHUE TIPSIMOH,
NEPIEHIUKYIISAPHON K
IIJIOCKOCTH.
Jloka3bIBaTh: JIEMMY O
MEePIEHAUKYISIPHOCTH

kJjacc - Poccuiickas

OJICKTPOHHAJ IIKOJIa

(resh.edu.ru)
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JIBYyX MapajuIeIbHbIX
IPSIMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O
CBS3U MEXKIY
MapajIeIbHOCTBIO
MPSAMBIX U UX
NEPHEHANKYJISIPHOCTBIO
K IUIOCKOCTH.
Jloka3sIBaTh: TEOPEMY,
BBIPAKAOIIYIO
IIPU3HAK
NEPIEHIUKYJISPHOCTU
MPSIMOM U TUIOCKOCTH;
TEOpeMy O
CyIlIECTBOBaHUU U
€IMHCTBEHHOCTH
MNPSIMOU, IPOXOJIAIICH
4yepes JAHHYI0 TOUKY U
NEPIEHIUKYIISIPHON K
JTAHHOM TUIOCKOCTH.
N3o00paxats B3aUMHO
NEepHEHIUKYISIPHbIC
MPSIMYIO U IJIOCKOCTb.
PopmyJIUpOBaTH
CBOMCTBO
NEPIEeHIUKYIISIpa 10
OTHONICHHUIO K
mockocty. [lomyyars
IIPEICTABIICHHUE O
3HAYEHUU
NEPIEeHIUKYIIApa s
Ipyrux objacren
HaykH (pu3uka,
JHEPreTHKa, JIA3EPHbIE
TEXHOJIOTHH), B
peanbHOU KU3HU
(TexHuKa,

OKpYy Karomast
o0OcTaHOBKa).
JlokasbIBaTh
YTBEPKIACHMUS,
CBSI3aHHBIE C
MIPOEKIMEN TPSAMOM Ha
IIJIOCKOCTB,
HeNepreHUKYJIIPHYIO




K OTOH IIPSIMOM.
Jloka3biBaTh TEOPEMY O
TPEX MEPIECHIUKYIIApax
U TeopeMy 00paTHYIO
TeopeMe 0O TPEX
HEPIEHIUKYIIApaXx.
[Tony4yars
MIpeACTaBICHHUE 00
OPTOrOHAJILHOM
IIPOCKTUPOBAHUH.
Jloka3sIBaTh TEOPEMY O
IIPOEKIIMK TOUKH Ha
npsmyto. Pematp
CTEPEOMETPUYECKUE
3aJla4, CBA3aHHBIE C
NEPIEHIUKYJIPHOCTBIO
IPSIMOM U TUIOCKOCTH.
Pemate npukiagHeie
3a/1a4y, CBSI3aHHBIE C
HAaxO0JICHUEM
r€OMETPUYECKHUX
BesnnuKH.Pemars
CTEPEOMETPUYECKUE
3aJla4l, CBA3aHHbIE C
IIPUMEHEHUEM
TEOPEMBI O TPEX
MEePIEHIUKYIApax,
HAaxO0XJICHUEM
pacCTOAHUM,
IIOCTPOEHUEM
npoekuuid. CpaBHUBAaTh
Y aHAJIM3UPOBATh
YTBEPXKICHHUS C LIEIIBIO
BBISIBJICHUSI JIOTUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX

paccy IeHHUI.
AHanu3upoBath U
MOJIEJIMPOBaTh HA
A3BIKE T€OMETPUH
peallbHbIE CUTYAlIUH,
CBSI3aHHBIE C
MEPIEHAUKYIISIPHOCTBIO
MIPSAIMOM U TUIOCKOCTH;
HCCIIEI0BATH




MOCTPOCHHBIC MOACIIH,
B TOM YHCJIC U C
HCII0JIb30BaHNEM
anmnapara ajreOpsl.

VYTl U pacCTOSHUS

AKTyanusupoBaTh
(haKThl 1 METOJIbI
IIJIAaHUMETPUH,
peleBaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.
dopmyJIMpOBaTh
onpeaecHue
JIBYTPAHHOTO YIJIA.
Jloka3pIBaTh CBOMCTBO
paBEHCTBA BCEX
JIMHEUHBIX YIJIOB
JIBYTPAHHOIO YIJIA.
Knaccudunuposats
JIBYI'PaHHbIE YTJIbl B
3aBUCUMOCTH OT UX
rpaayCHOM

MepbL. DopMyIMpOBaTh
onpeieJICHUEe B3aUMHO
MePHEHIUKYISPHBIX
TIOCKOCTEM.
Jloka3biBaTh TEOPEMY O
MPU3HAKE
NepPHEHANKYISIPHOCTH
JIBYX IIOCKOCTEH.
dopMynHMpoBaThH
cienctue (U3
IIpU3HAKa) O
NepPHEHANKYISIPHOCTH
MIJIOCKOCTH, KOTOpast
NepHeHANKYIsIpHA
IIPSIMOM, 110 KOTOPOH
MEPECEKAIOTCS JIBE
MJIOCKOCTH, 3TH
TIJIOCKOCTSIM.
Jloka3eIBaTh
YTBEPKJICHHS O €T0
CBOMCTBAX; TEOPEMY U
CIIEZICTBHUE U3 HEE O
JINaroHaJIsAX
MPSIMOYTOJIBHOTO
napasuieienuIena.

10

Ypox 11.
HEPIEHANKYISIPHOCTD

IJIOCKOCTEH -
I'eomerpus - 10
Kiace - Poccuiickas
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Pemarn
CTEPEOMETPUUECKHUE
3aJla4M, CBI3aHHbIC C
NePHEHANKYIISIPHOCTD
MPSAMBIX U IJIOCKOCTEH,
HCIIOJIb3YS
IJITAHUMETPUYECKUE
(haKkThl 1 METOJIBI.
[IpoBOAUTH JIOTUYECKHU
KOPPEKTHBIE
JOKa3aTeIbHEIC
paccykJIeHus pu
peleHumn
FEOMETPUUYECKUX
3aJ1a4, CBSI3aHHBIX C
MEePHEHANKYISIPHOCTBIO
IIOCKOCTEH.
AHaM3UpOBaTh U
MOJIETIUPOBATh Ha
S3bIKE TEOMETPUU
peabHbIC CUTYAIUH,
CBSI3aHHBIE C
MEePHEHANKYISIPHOCTBIO
MPSAMBIX U IJIOCKOCTEH.
Hccnenosatn
MMOCTPOEHHBIE MOJIEIH,
B TOM YUCJIE U C
HCIOJIb30BaHUEM
anmnapara ajreopsl.
Pewate npukinagHeie
3aJ]a4d, CBSI3aHHEIC C

HaXO0XJICHUEM
reOMETPUUYECKUX
BEJIMYMH.

MHOrorpaHHHKHU. Pabotats ¢ Ypok 13.
Y4EOHHUKOM: 33/1aBaTh MHOTOTPaHHUK -

BOIPOCHI, JI€TaTh
3aMeyaHus,
KOMMEHTapUH.
AHann3upoBath
pellIeHne 3aaun.
PurcoBaTh BeINIyKIIBIE
MHOTOTPaHHHKH C
3aJJaHHBIMH
CBOMCTBAMH;

T'eomerpus - 10

kJjacc - Poccuiickas

OJICKTPOHHAJ IIKOJIa
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BOCCTAHABIIMBAaTh
OOIIM BU BBITYKJIOTO
MHOT'OTpaHHHKA 110
JIBYM €T0 ITPOEKIMSIM.
Jloka3pIBaTh CBOICTBA
BBIITYKJIOTO
MHOT'OTPaHHMKA.
PurcoBats BelIlyKiIbIE
MHOT'OTPaHHUKH C
pa3HOU 3HIEPOBOU
XapaKTEPUCTUKOM;
HCCIIEI0BATh
BO3MO>KHOCTH
IIOJIyYEHUs pe3yJibTaTa
IIPY BApbUPOBAHNNU
JaHHbIX. [loKa3bpIBaTh
CBOICTBaA NPaBUIIbHBIX
MHOT'OTPaHHHUKOB.
IInanupoBaTh
[IOCTPOEHUE
IIPaBUJIbHBIX
MHOTOTPaHHUKOB Ha
IIOBEPXHOCTSAX IPYrUX

IIPABUJIBHBIX
MHOT'OTPaHHHUKOB.

Bekrops! B AKTyanusupoBaTh Ypok 17. BekTOp B

IIPOCTPAHCTBE. (bakThl 1 METO/IBI IIPOCTPAHCTBE -

IUIAaHUMETPHH,
pEJeBaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.
OnepupoBatb
MOHSTUSMM: BEKTOP Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE;
KOMIUIaHapHbIE
BeKTOpHI. [IprBOINTE
puMepsl pU3NUECKUX
BEKTOPHBIX BEJTMYHH.
OcBauBaTh npaBuia
BEBIIOJIHEHUS IEUCTBUN
CIIOXKEHUS U
BBIUNTAHUS BEKTOPOB,
YMHOKEHHS BEKTOpa Ha
yncio. J[oka3siBaTh
MpU3HAK

T'eomerpus - 10

KJjacc - Poccuiickas

OJICKTPOHHAJ IIKOJIa
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KOMILIAHAPHOCTH TPEX
BEKTOPOB. JlOKa3bIBaTh
TEOPEMY O Pa3JIOKEHUU
JTH000T0 BEKTOPA MO
TpEM JAHHBIM
HEKOMILIAaHAPHBIM
BEKTOpaM.

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTH3aLHs
3HAHMI.

PemraTs
CTEPEOMETPUUECKUE
3aJa44 Ha
JI0Ka3aTeIIbCTBO
MaTeMaTUYECKUX
OTHOIIICHUH,
HaXOXKJICHUE
Ir€OMETPUUYECKHUX
BEJIMYUH (JJIUH, YIJIOB,
momasnei, oobEMOB).
Hcnonb3oBatk npu
peIIeHUN
CTEPEOMETPUUYECKUX
3aJa4
TUTAHAMETPUICCKHEC
(haKThl 1 METO/IBI.
[TpoBOIUTH JTOTHYECKH
KOPPEKTHBIE
JIOKa3aTelIbHbIC
paccyXaeHus pu
pelIeHnn
CTEPEOMETPUICCKUX U
TUTAHUMETPUYECKHUX
3anay. CpaBHUBATH U
aHATU3UPOBATH
pealibHbIe CUTYalllH U
BBISABIIATE
BO3MOKHOCTB €€
MOJICIIUPOBAHUS HA
SI3BIKE TEOMETPHH.
MonenupoBaTh
peATbHYIO CUTYAITHIO
Ha S3bIKE TEOMETPUHU U
HCCIIEIOBATh
MOCTPOCHHBIE MOJIEIH,
B TOM YHCIIE U C
HCIIOJIb30BAHHEM
amnmnapara ajreopsl.




Hcmons30BaTh
KOMITbIOTEpPHBIE
porpaMMsbl Mpu
pelIeHuu 3aj1ay.
[Tony4yars
MIPEJICTABICHUE O
r€OMETPUH KakK O
pa3BUBAIOILICICS HAYKE,
HCCIIEIYIOIEH
OKpPY’KaIOIIHI MUD,
CBSI3aHHOM C
peabHBIMU
00BEKTaMU,
MIOMOTAIOIIEH PEIIUTh
peabHbIC )KU3HCHHbBIC
CUTyaluu O poJId
CTEpEOMETPHUHU B
pa3BUTHHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJOTUH.
CpaBHUBaTh U
aHAJIU3UPOBATH
YTBEPKICHHUS C LIEJIbIO
BBISBIICHUS JIOTHYECCKU
KOPPEKTHBIX U
HEKOPPEKTHBIX

paccy IeHHUI.
HccnegoBaTh
MOCTPOEHHBIE MOJIETH.
Hcnons30BaTh
1u(pPOBBIE PECypCHI.

Bcero

68

I'eomerpus 11 kaace (102 yaca)

1.

AHanmuTryeckas
TEOMETPHSI.

AKTyanmu3upoBath (PaKTel U
METO/IbI TIJITAaHUMETPHH,
pEIEBAHTHBIE TEME,
MPOBOJUTH AHAJIOTUH.
CBOOUTH JICUCTBUS C
BEKTOPAaMHU K aHAJIOTUYHBIM
JNIEUCTBUSIM C UX

10

Ypok 17. BekTOp

B IIPOCTPAHCTBE -

I'eomerpus - 10
KJIACC -
Poccuiickas

JJICKTPOHHAas
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KOoOpauHaTamu. BcnoMHUTB
OIIpEelIETICHUE CKAISIPHOTO
YMHOKEHHS U €TI0 CBOMCTBA.
BpraucisaTe ¢ moMouipro
CKAJIIPHOTO YMHOKEHUS
JUIMHBI BEKTOPOB, YTJIbI
MEXIy HUMH,
yCTaHaBJIUBAaTh
NEPIEHIUKYIISIPHOCTD
BEKTOPOB. BhIBOIUTH
YPaBHEHUE IJIOCKOCTH U
(hopMyITy pacCTOSIHHSI OT
TOYKH J0 IJIOCKOCTH.
Pewate 3amaun, coueras
KOOPJMHATHBIN U
BEKTOPHBIN METO/IBI.
[IpoBOoAUTH JTIOTHUECKHU
KOPPEKTHBIE 10KA3aTEIbHbIC
pacCyXJIeHHs IPHU pELICHUN
r€OMETPUYECKHX 3a/1a4 Ha
IIPUMEHEHNE BEKTOPHO-
KOOPJAMHATHOTO

MeToAa. AHAJIU3UPOBATh U
MOJEJIMPOBATh Ha S3bIKE
F€OMETPUHU pealbHbIC
CUTyalluH, CBA3aHHbBIC
BEKTOpaMH U
KOOpAMHATaMH.
HccenenoBath NOCTPOEHHBIE
MOJEJIH, B TOM YHCJIE U C
HCIIOJIb30BaHUEM almrapara
anreOpsl. Micnonbp3oBathb
KOMIIBIOTEpPHBIE
MporpaMMbl. 3HAKOMUTbCS C
HCTOPHUEN pa3BUTHUSA
MaTeMaTUKU

HIKO0Ja

(resh.edu.ru)

IToBTOpEHME,
000011IEHE N
CHUCTEMaTH3aITUs
3HAHUU

Crpouts ceuenus. Pemars
CTEPEOMETPUICCKHUE 3a/1aUn
Ha JIOKa3aTeJIbCTBO
MaTeMaTHYECKUX
OTHOIIICHHUN, HAXOXKICHUE
TE€OMETPHUCCKUX BEITMYNH
(UTMH, YTIIOB, TUTOIIAJICH,
00béMoB). Mcnosib30BaTh
[IPH PELICHUN

10

Ypok 18.
ceyeHust

MHOI'OI'DAHHUKOB

- F'eomerpus - 11
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CTEPEOMETPUUECKUX 3314
TUTAHUMETpUIecKue (pakThl U
Merozsl. [IpoBoauts
JIOTUYECKH KOPPEKTHbIE
JIOKa3aTelIbHbIC
paccyXJ1eHHsI IPU PELICHUU
CTEPEOMETPUYECKUX 3a/1a4.
CpaBHuUBaTh U
aHAJIN3UPOBATh pealbHbIE
CUTYAaIIMH U BBISIBIISTH
BO3MOKHOCTb €€
MOJIETTUPOBAHUS Ha SI3bIKE
reomeTpun. MoaenupoBathb
pealbHYyI0 CUTYyalUIO Ha
SI3bIKE€ TEOMETPUU U
HCCIEA0BaTh IOCTPOCHHbBIE
MOJIEJIH, B TOM YHCIIE U C
HCII0JIb30BaHUEM armapara
anreopsl. Micrionb3oBath
KOMITHIOTEPHBIE MTPOTPAMMBI
IIpY pELICHUH 3a/1au.

HIKO0Ja

(resh.edu.ru)

O0BéM

MHOI'OrpaHHHUKa.

CB000OIHO OonIEpUpOBAThH
MOHATUIMH: 00BEM Tela,
00BEM TIPSIMOYTOJIBHOTO
napasuieJienurea.
DopMyIUpPOBaTH OCHOBHBIE
CBOHCTBa 00BEMOB.
JloxassIiBaTh TEOpEMY 00
00BEME MPAMOYTOJIBHOTO
napaiesenumnena,
cnencreus u3 He€. Paspesats
MHOTOTPaHHHKH,
MePEeKIaIbIBaTh YACTH.
Pemate crepeomerpuueckue
3a/1a4yu, CBSA3aHHBIE C
BBIYHUCIICHHEM 00BhEMaA
MPSIMOYTOJIBHOTO
napaiesIenuIe s1a, IPA3MbI.
CpaBHUBAaTh U
aHAJTM3UPOBAThH
YTBEPXKICHUS C LIEIIbIO
BBISIBJICHHSI IOTUYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHHil.

12

Ypok 16.
MHOTOTPAHHUKH.
METO/IbI

peleHust -
I'eomerpus - 11
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AHanusupoBatrb U
MOJICIUPOBATh HA S3bIKE
TE€OMETPHH peabHbIE
CHUTYyallUH, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napasJiesIenuIes1a, Npu3Msl,
nupamuasl. McenenoBatsb
MIOCTPOEHHbIE MOJIENH, B
TOM YUCIIE U C
HCII0JIb30BAaHUEM alrapara
anreopsl. BeiBoauTh
OCHOBHYIO UHTETPAIbHYIO
(bopMyy A BBIYUCIECHUS
00bEMOB Te. JloKa3bIBaTh
TeopeMy 00 00béMe
HAKJIOHHON MPU3MBbI Ha
IIpUMepe TPEyroJbHON
MPU3MBI U JJI51
IIPOU3BOJILHOM MPU3MBI.
Jloka3eiBaTh TEOpEMY: 00
00BEME UpaMubl,
(bopMyaMpOBATh CIIEACTBUSA
u3 Hee: 00BEM yceu€HHOM
nupaMuibl. BeIBOIUTS
(bopMyiy A BBIYMCICHUS
00BEMOB yCEeUEHHOM
MTUPaMUIBL.

Tena BpameHnus

CB000OIHO OnIEpPUPOBATH
MOHATHUSIMU:
MWIAHAPUIECKast
MOBEPXHOCTD, IHITHHIIP.
N3ygatsb criocoOsl
MOJTyYSHUS
LWIAHAPUYECKON
MOBEPXHOCTH, LIUIIMH]IPA.
N306paxaTh HUIMHAP U €T0
CEUEHUS MIOCKOCTBIO.
CB00OIHO OnIEpPUPOBATH
MTOHATUSIMU: KOHUYECKast
MTOBEPXHOCTh, KOHYC,
yCceu€HHBbIN KOHYC. M3y4yaTh
CMOCOOBI NOTYYEHHUS
KOHMYECKOM MOBEPXHOCTH,
KoHyca. 300paxkaTh KOHYC
U €r0 CeUeHUs TIOCKOCTHIO,
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MPOXOSIIEH Yepe3 OCh, U
IIJIOCKOCTBIO,
NEPIEHIUKYIISIPHON K OCH.
BreiBoguth hopmybl st
BBIYHCIICHHS] OOKOBOM U
MOJTHOM MTOBEPXHOCTEU Tell
Bpaienus. Pemars
CTepeoMeTpUYecKHe 3a/1a4H,
CBSI3aHHBIE C TEJIaMU
BpalllEHUs1, HAX0XKJICHUEM
iouiaau OOKOBOM U MOJIHOM
IIOBEPXHOCTHU, IOCTPOECHUEM
ceueHuil. Micnonb3oBaTh npu
pelIeHnH 3a1a4
IUIaHUMETpUYecKue (pakTol U
MeTo ibl. CpaBHUBATH U
aHAJIM3UPOBATh
YTBEPKACHUS C LIEIbIO
BBISIBIICHUSI JIOTUUECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXJIeHUH.
AHaIM3UpOBATH U
MOJIETTUPOBATH Ha SI3bIKE
TeOMETPUH pealibHbIC
CUTYalluH, CBSI3aHHBIE C
KOHYCOM U IWJINHIPOM.
HccenenoBaTs NOCTPOEHHBIE
MO/IETN, B TOM UHCJIE U C
WCIIOb30BaHUEM alllapara
anredpsl AKTyaIl3upoBaTh
(hakThl 1 METOIBI
MJIAHUMETPUH, PEIICBAHTHBIC
TeMe, IPOBOJUTH aHAJIOTUH.
CB00OIHO OonIEpUPOBATH
MOHATUAMH: cdepa U map,
LEHTp, Painyc, IUaMETp
cdepsl U 1mapa.
HccnenoBats B3auMHOE
pacriosio’keHue chepbl U
miockoctd. dopMynupoBarthb
OIpeZIeIICHUE KacaTeIbHOU
TIJIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O
CBOMCTBE U ITPU3HAKE




KacaTeJIbHOU IIOCKOCTH.
BeiBoauth hopmyity st
BBIYHCIICHUS TIOIIA TN
cdepsl uepe3 paguyc chepsl.
Pemrats crepeomerpuyeckue
3aJ1auu, CBSI3aHHBIC CO
cdhepoii u mapom,
HAXOXKJICHHEM TUIOIIAIH
cdepsl U e€ JacTei,
IMOCTPOEHUEM CEUEHUI
cdepsl U mapa

IImomraan
MIOBEPXHOCTH H
00BEMBI KPYTJIIBIX
TeI

CB00OIHO ONIEPUPOBATH
MOHATUIMH: 00BEM Tela,
IJIOLIA/1b TOBEPXHOCTH.
®opmyIHpOBaTh OCHOBHBIE
CBOMCTBa 0OBEMOB.
Jloka3bIBaTh TE€OPEMBI: 00
00béMe nuImHIpa; 00
00BEMe KoHyca. BeIBOAUTD
(hopMyIIbI 17151 BEIYUCIICHUS
00BbEMa yCceu€HHOTO KOHYCa.
HccenenoBath NOCTPOCHHBIE
MOJIENIU, B TOM UHUCJIE U C
HCII0JIb30BaHUEM armapara
anreOpsl. 3HATh
BO3MO>KHOCTH PELICHHUS
3aJ1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKOM, O
KJIACCUYECKUX
HEepa3peluMBbIX 3aauax.
CB000OIHO OnIEpPUPOBATH
MOHATUSIMU: IAPOBOI
CErMEHT, IapOBO CII0M,
1IapOBOM CEKTOpP, OCHOBAHUE
U BBICOTA CETMEHTA,
OCHOBAHHE M BBICOTA
IapOBOTO cJ0sl. BRIBOAUTH
(hopMyIIBI 17151 HAXO0XKJIEHUS
00BEMOB 1IaPOBOTO
CErMEeHTa, IIapOBOro
CEKTOpa, IIomaau chepsl.
Jloka3eIBaTh TEOpeMy 00
o0béMe mapa. Pematsb

Ypok 6. Tesaa
BpALLICHUSI.

IWJIHHID -
I'eomerpus - 11

KJIacce -
Poccuiickas

JICKTPOHHANA
IIKO0J1a

(resh.edu.ru)
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CTEPEOMETPUYECKUE 3a/1aUH,
CBSI3aHHBIE C 00BEMOM
miapa, mapoBOro CErMEHTa,
IapOBOIO CEKTOpa,
TJIOIIAIBIO CEPHI.
CpaBHuUBaTh U
aHAJIM3UPOBATh
YTBEPKACHUS C LEIbIO
BBISIBIICHUSI JIOTUUECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHHi.
AHaNIM3UpOBaTH U
MOJIETTUPOBATH Ha SI3bIKE
TeOMETPUH pealibHbIC
CUTYalliH, CBSI3aHHBIE C
00BEMOM 11apa, MapoBOro
CEerMeHTa, apoBOro
CErMeHTa, IJIOIIA IbI0
cdepsl. CBOOOTHO
OTIEPUPOBATH MTOHSATHUEM:
o100HbIE TeNa B
MpoCTpaHcTBE. BanucasaTh
00BEMBI TEJT C TOMOIIBIO
ornpeAenEéHHOro HHTErpaa.
Pemate crepeomerpruueckue
3a/1a4u, CBA3aHHBIC C
COOTHOIICHUSIMU MEXKITY
IUTONIAJASIMH MTOBEPXHOCTEHN
1 00bEMamMH MOAOOHBIX TET.
[IpoBOoaUTH TOTHUECKHU
KOPPEKTHBIE 10Ka3aTeIbHbIE
paccyXJ1IeHHs PU PELICHUN
T€OMETPUYECKUX 3a]1aY,
CBSI3aHHBIX C BHIYHCIICHUEM
00BEMOB TEJI C TTOMOIIIBIO
ompeeIEHHOTO UHTETpaa,
Hax0JICHUEM COOTHOILIECHUS
MEX/1y TUIOIIAIMHU
MOBEPXHOCTEN U 00BEMaMHU
MOOOHBIX TE.
AHanusupoBatb U
MOJICJIMPOBATH Ha SI3BIKE
T€OMETPUHU PeaTbHBIC
CUTYaIlNH, CBI3aHHBIC C




00BEMaMHU U
MOBEPXHOCTSAMH TEJI, Ha
JIOKa3aTelIbCTBO U Ha
HAaXO0XIEHUE
TrE€OMETPHYECKUX BETHYHUH.

JBrxenus

IIpuMenATH paBuIa
BBIIIOJIHEHUS 1EUCTBUI
CJIO’KEHUS U BBIYUTAHUSA
BEKTOPOB, YMHO)KEHUS
BEKTOpa Ha YUCIIO pU
pewennu 3a1a4. Haxoaute
KOOP/AMHATHI BEKTOPA B
JTaHHOM 0a3uce U CTpOUTh
BEKTOP TIO €T0
KoopAuHaTaM. BcnoMHUTH
OIIpeJIeJIEHUE CKAJISIPHOTO
YMHOXXEHUS U €r0 CBONCTBA.
Bbruucnate ¢ momMoIpko
CKaJIIPHOTO YMHOKEHHUSI
JUTUHBI BEKTOPOB, YTIIBI
MEXy HUMH,
yCTaHaBJINBATh
NEePIEeHIUKYIIPHOCTD
BEKTOPOB. AHAJIM3UPOBATh U
MO/JIEJIUPOBATh HA S3bIKE
reOMETPHH peabHble
CUTYyallUH, CBSI3aHHBIE C
(GU3NIECKUMU BEKTOPHBIMHU
BeMYMHAMU. Vcrionb30BaTh
MIpH pELIeHUH 3a7a4,
CBSI3aHHBIX C BEKTOPAMH B
MIPOCTPAHCTBE,
IUTAHUMETpUYECcKue QakThl U
MeTozbl. CBOOOTHO
OIIEpUPOBATH MOHATHIMU:
0TOOpaXeHHEe MPOCTPaHCTBA
Ha ce0s1, IBIKECHHUE
MIPOCTPAHCTBA;
[EHTpaJIbHAs, OCeBast U
3epKaJlbHasi CHMMETPHH,
napajiesIbHbIA epeHoc;
PaBeHCTBO U MOJj00He
¢uryp. JlokaseiBath
YTBEPXKJICHHS O TOM, 4TO
[EHTpaJIbHAs!, OCeBast U

Ypok 4.

ABUKCHUSA B
IIPOCTPAHCTBE -

I'eomerpus - 11
KJIACC -

Poccuiickast

IJEKTPOHHASNA
HIKO0Ja
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3epKajibHasi CHMMETPHH,
NapajuIeIbHbIN IEPEHOC
SIBJISIFOTCS IBUJKCHUSIMHU.
BeinonHsTh
npeoOpazoBaHus O00US.
OnepupoBarb MOHATHSIMHU:
npsimMas u cepa Ditnepa.
Pemars reomerpuueckue
3a/1a4u C UCIOJIb30BAaHUEM
nBmwxkennii. Mcnoip30BaTh
P PEIICHUHU 3a/1a4
JIBUKEHUS MPOCTPAHCTBA U
UX CBOICTBA.

IToBTOpEHME,
000011IeHE U
CHCTEeMaTH3aIus
3HAHUU

Pemate crepeomerpruueckue
3a/1a4u Ha J0Ka3aTesIbCTBO
MaTeMaTUYECKUX
OTHOLLUEHUH, HAXOXKIECHUE
F€OMETPUYECKUX BETUYNH
(nmuH, yTIoB, MIOMAACH,
00béMoB). Mcnonb3oBaTh
MIPU PEIICHUH
CTEpPEOMETPUUECKHX 3a]1a4
TUTAHUMETPUIecKre (pakThl 1
Meroasl. [IpoBoauts
JIOTUYECKH KOPPEKTHbBIE
JI0Ka3aTelIbHbIE
paccyXJ1IeHHsI IPU PELICHUN
CTEpPEOMETPUUECKHUX U
IUTAaHUMETPUYECKHX 3a/1au.
CpaBHHBaTh U
aHAJIN3UPOBATh pealbHbIE
CUTYAaIlH U BBISIBIISThH
BO3MOKHOCTbB €€
MOJEIMPOBAHUS HA S3bIKE
reomeTpun. MoaenupoBaTh
peaJIbHYIO CUTYalUIO Ha
SI3BIKE TEOMETPUU U
HCCIIEIOBATh MOCTPOCHHbIE
MOJIETIN, B TOM UHUCJIE U C
HCIIOJIb30BaHUEM armapara
anre6psl. Miconb3oBath
KOMITBIOTEPHBIE MPOTPAMMBbI
MIpY PEILIeHUH 3a/au.
[TonyuaTs mpeacTaBiieHHEe O
reOMEeTPHUH KakK O

11




Pa3BUBAIOLIEHCS HAYKE,
HCCIIEIYIOIIEH
OKPY’KaIOIIHUU MUP,
CBA3aHHOM C peajbHbIMHU
00BbEKTaMH, IOMOTaroIeH
PELINTD pealIbHBIC
YKU3HEHHBIE CUTYALUU O
pOJIU CTEPEOMETPHH B
Pa3BUTUU COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUM.

Bcero

68

BepositHocTh M craTucTHKa 10 Kiaace (34 yaca)

Ne

HaszBanue
pa3nena

BocnurareabHbIii
KOMIIOHEHT BO

Koa-

yacoB

Ko.1-
BO
KP

oopr, 50P

DNEeMEHTHI TEOPUU
rpa¢oB

[IpencraBnsaTs 3
00BEKTHI U CBSA3U
MEXy HUMH C
MIOMOIIIBIO Tpada,
HaXOJUTh IyTH
MEX]y BEpLIMHAMHU
rpada. Beiiensats B
rpade uenu u
uukibl. CTpouTh
JIEpEBO IO
OIHCaHMIO
CJTy4aifHOTO OIBITA,
OIHCHIBATH
CIly4alHbIC
COOBITHS B
TEpMHUHAX JIepeBa.
Pemrate 3amaum ¢
MTOMOTIIBIO TpadoB.

DJIEMEHTEI TEOPUH

rpadoB. - MaremaTuka -

6 kiacc - Poccuiickas

SJICKTPOHHAJA IIKOJa

(resh.edu.ru)

Ciyqaiinbie
OIIBITHI, CITy4YaiiHbIE
COOBITHS U

Brinenars u 3
OIUCHIBATH

CIy4YailHbIe

Ypok 33. BEpoITHOCTh

COOBITHS. CIIOKEHHE

BEPOITHOCTEN - AnreOpa
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BEPOSITHOCTH
COOBITUI

COOLITHS B
CIIy4allHOM OIIBbITE.
DopMyIMpOBATH
yCIIOBUSI
MPOBEJICHUS
CIIy4ailHOTO OIBITA.
Haxonuts
BEPOATHOCTH
COOBITHH B OIBITAX
c
PaBHOBO3MO>KHBIMU
3J€MEHTapHBIMU
HCXOJaMHU.

K Hadalla
MATEMAaTHYCCKOI'O

agaimsa - 11 kmacc -

Poccuiickas
SJIEKTPOHHAS IITKOJIA

(resh.edu.ru)

Omnepanuu Haj
MHOKECTBAMH U
COOBITHSIMH.
Crnoxenue u

Hcnonb3oBars
quarpaMmsl Jitiiepa
1 BepOanbHOE
oIHcaHue COOBITUI

Ypoxk 34. ycioBHas

BCPOATHOCTD.
HC3aBUCHUMOCTDb

coObITUH - AnreOpa u

YMHOKCHHUE MIPH BBIMIOJIHEHUH Havaia
BEPOSITHOCTEH. orepanui HaJ MaTeMaTHYECKOTO
VYcnoBHas COOBITHSIMH. aHanuza - 11 xnacce -
BEPOSITHOCTb. OrueHuBaTh Poccuiickas
He3zaBucumbie M3MEHEHHE DJIEKTPOHHAS IITKOJIA
COOBITHUS BEPOSATHOCTEH (resh.edu.ru)

cOOBITHH IO Mepe

HACTYIUICHUS

JPYTUX COOBITHH B

CITy4aifHOM OIIBITE.

Pemrats 3amaun, B

TOM YHCJIE C

WCTIOJIH30BAHUEM

JIepeBA CIIy4alHOI O

ombITa, GopMyII

CIIOKEHUS U

YMHOXKEHUS

BEPOSITHOCTEM.
DJeMeHTBI ®opmynupoBaTh U yaklass.ru/p/veroyatnost-
KOMOMHATOPHUKHU JTOKa3bIBaTh i-statistika/10-

KOMOWHATOPHBIC klass/obobshchenie-i-

(hakThI. sistematizatciia-znanii-

Hcnons30Bath 7394653/elementy-

TIPaBUIIO kombinatoriki-

YMHOKEHUS, povtorenie-7413752/re-

U3yYCHHbBIC

KOM6I/IHaTOpHLIC
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bopmyb 171
MepeYHCIICHUS
3JIEMEHTOB
Pa3IUYHBIX
MHOKECTB, B TOM
quclie
3JIEMEHTapPHBIX
coOBITHH B
CJIy4aiiHOM OTIBITE.
[Tonb3oBaTbCs
bopmyoi u
TPEYTrOJIbHUKOM
TTackang mia
orpezieNieHus yncia
COYETaHUU.
IIpumensTh
dbopmyny buHOMA
Herorona mis

15f01b19-b483-47e5-
8960-3b93c79a0e43

peoOpa3oBaHUS

BBIPAKCHUI.
Cepun PazbuBatb Ypok 36. bopmyna
IOCJIEIOBATEIIFHEIX | CIOKHEIC Oepuyn - Anrebpa u
HCIIBITAHUIA. IKCIIEPUMEHTHI Ha Hayaja
Hcnbiranus OT/IENIbHBIE MAaTEMATHYECKOr0
bepuyim. ucnelTanus. Pemars aHaiausa - 11 kiacc -

Cryyaiinblif BEIOOD
U3 KOHEYHOU
COBOKYITHOCTH.

3a/1a4M Ha IIOUCK
BEPOATHOCTEMN
COOBITHI B cepUH
HCTIBITAHUH 110
MIEpBOro ycrexa B
CepUsX UCTIBITAHUI
bepnyinu, a Taxxe
B OIIBITaxX CO
CIIy4alHbIM
BbIOOpOM U3
KOHEYHOHN
COBOKYITHOCTH C
HCIIOJIb30BaHUEM
KOMOMHATOPHBIX
(bakToB U popmyI, B
TOM YHCJIE B XO/I€
MIPAaKTUYECKOU
paboThI ¢
MIPUMEHEHHEM

Poccuiickas
JJIEKTPOHHAS IIIKOJIA

(resh.edu.ru)
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CTaHJApTHBIX
(bYHKIHHA.

Crnyyvaiiabie
BEJIMYMHBI U
pacripeniesieHusl.

Crpouthb
COBMECTHBIE
pacnpezeneHusl.
N3yuats cBOMCTBa
MaTeMaTU4eCcKoro
oxxunanus. Pemarp
3a/1a4y C IOMOLIBIO
W3YYEHHBIX
cBouctB. [1o
W3yUYEHHBIM
dhopmyam
HaxOJIUTh
MaTeMaTU4eCKue
0’KHMJIaHUS
CIIy4alHbIX
BEJINYMH, UMEIOIINX
F€OMETPUUYECKOE U
OMHOMHAIIBHOE
pacrpeeneHus
OcBauBaTh
TIOHSATHUSA:
Jqucrepcus,
CTaHJapTHOE
OTKJIOHEHHE
CIIy4anHOM1
BEJIMYUHBI.
Haxonuts
JUCTIEPCHIO TI0
pacIpeneneHuro.
N3yuats cBoOlicTBa
nucnepeud. I1o
W3yUYEHHBIM
bopmynam
HaxOJIUTh
JTUCTIEPCHIO
OMHOMHAIHHOTO
pacnpezeneHusl.

14

Ypox 5. Hagana

CTATUCTUKHU - AreOpa u

HayaJia
MATEMAaTHYCCKOI'O

againsa - 10 kmacc -

Pocculickas
SJIEKTPOHHAS IITKOJIA

(resh.edu.ru)

Bcero
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BepositHoCcTh M cTaTucTHKa 11

KJace (34 gaca)

(GyHKIIUH TIIOTHOCTH.
3HaKOMUTHCS C
MOHSATUSAMM:
[I0Ka3aTeIbHOE
pacrpezeieHue,
HOpMaJbHOE
pacnpenenenue. Beiaenste

Ne Ha3Banue pa3nena BocnurareabHbIi Koa- | Koa- | KoJua-Bo IIP
KOMIIOHEHT BO BO
yacos | KP

1. 3akoH 0OIbIINX Pa36uparp nokazarenbcTBa | 5 1 3akoH

quce teopeM. OcBauBaTh 0OJIBIIUX
BBIOOPOYHBIN METOJT 4KCcesl — YPOK.
HCCIIEOBAHUH, B TOM Anrebpa, 11
YUCJIE B XOJI€ KJIacC.
MPAKTHYECKON pabOTHI. (yaklass.ru)

2. DNeMEeHThI OcBauBaTh NOHSTHS: 6 1 ¥Ypoxk 30.
MaTeMaTH4eCKON reHepanbHast Crartucruka.
CTaTUCTUKU COBOKYITHOCTb, BEIOODKA, Crnyuaiinbie

BBIOOPOYHOE CpeHEe U BEIMYUHBI
BBIOOPOYHAS TUCTIEPCHUSL. MeEpbI
Beruucnsate BEIOOpOUHBIE pazbpoca.
XapaKkTEePUCTUKHU U HA UX Anrebpa 11
OCHOBE OlIEHUBATh KJIACC - TIOUCK
XapaKTepUCTUKU Snnekca o
reHepaibHOU BUJICO
coBokymHocTU. OCBauBaTh (yandex.ru)
MOHSTHSI: CTATUCTHYECKAS

runore3a. OueHnBaTh

BEPOSITHOCTH COOBITUIN U

MIPOBEPSATH NPOCTEUIINE

TUTIOTE3bI HA OCHOBE

BBIOOPOYHBIX IAHHBIX, B

TOM YHCJIE B XOJI€

MPaKTUIECKON PabOTHI.

3. HenpepsiBHbie 3HaKOMMTHCS MOHATHAMU: | 4 1 3aKOHBI
ClyyaiiHble HeIpepbIBHAS CllydaiiHas pacnpeneneHus
BEJINYUHBI BETTMYMHA, HEMPEPHIBHOE HENPEPBIBHBIX
(pactipenenenus), pacnpenenenue, GyHKIUSL CITYYaifHbIX
MOKa3aTeNbHOE U MJIOTHOCTU BEPOSITHOCTH. BEJIUYUH
HOpPMAJIBHOE Haxonuts BeposTHOCTH (youtube.com)
pacrnpeneneHus COOBITHH TIO TaHHOMN
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10 ONMCAHUIO CIIy4YalHbIE
BEJINYUHBI,
pacIpeaeIIeHHBIE 110
IIOKa3aTeIbHOMY 3aKOHY,
110 HOPMAJILHOMY 3aKOHY.
Paz6upats npumepsl
3a/1a4, MIPUBOIALINX K
II0Ka3aTeJIbHOMY
pacCIpeeIIEHUIO U K
HOPMAJIBHOMY
pacnpenesIeHuI0

Pacnipenenenue
Ilyaccona

BriiensaTs 1o onucanuro
CJIy4ailiHOr'O OmbITa
BEJIMYMHBI,
pacrpeesieHHbIE TI0
3akoHny Ilyaccona. Pematp
3a/1a4, B TOM YHCJIE B
X0/J1€ MPaKTUYECKOU
paboThI ¢ IPUMEHEHHUEM
CTaHJAPTHBIX (PyHKUIMI
AJIEKTPOHHBIX TAOJHIL.

Pacrnpenenenue

Ilyaccona —

3aKOH PEIKUX
coObITHI //

Vital Math -
YouTube

CBsi3b MEXIY
CIIy4YaiiHBIMU
BeJIMYHUHAMU

OcBauBaTh NOHATHUSA:
KOBapuaIus,
KOA(PPUIHEHT
KOppEJSLNH, JIMHENHAS
3aBUCUMOCTh. OLIeHUBATh
XapakTep CBSI3U MEXKIY
ClTy4yailHBIMHM BEJTMUMHAMH,
UCXO/1S U3 IPUPOABI
JAHHBIX ¥ BBIYMCICHHBIX
XapaKTePUCTHK.
Hcnonws3oBare 1uarpamMmel
paccenBaHUs IS
1300pakeHUs] COBMECTHOTO
paccenBaHUs JTaHHbIX.
Haxonuth k03¢ hurmenTs!
OCH JIMarpamMmebl, B TOM
9HCIIe B XOJe
MPaKTUYECKON pabOTHI C
MPUMEHEHHEM
CTaHJAPTHBIX (QYHKITHIA.
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6. O6o06menne u [ToBTOPATH U3yUEHHOE U 11
CHCTeMaTH3aLus BBICTPANBATh CUCTEMY
3HaHUMU. 3HaHUMU.
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