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HOACHUTEJBHASA 3AIIMCKA

['eomeTrpus siBhsieTcss OAHMM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHUsl, TaK KaK OOECIIEUYMBAET BO3MOKHOCTh W3Y4YEHUS IUCLUILIMH E€CTECTBEHHO-
HAay4YHOM HANpaBJICHHOCTU M MPEAMETOB T'yMaHUTapHOro Hukia. [IockosibKy jormueckoe
MBILLUIEHHE, (OPMUPYEMOE TIPU U3YUYEHUU OO0YYAIOUIMMUCS MOHATHUHHBIX OCHOB F'€OMETPHH,
OPU JOKA3aTeJIbCTBE TEOPEM W TNOCTPOCHUM LENOYKU JIOTMYECKUX YTBEPKICHUWA IIPH
pELICHMM TEOMETPUYECKHX 3a7ad, YMEHHME BBLABUIATb M  OINPOBEPraTbh THIIOTE3bI
HENOCPEJICTBEHHO HCIIOJIB3YIOTCA IPH PEIICHWH 337a4 €CTECTBEHHO-HAyYHOI'O LHKIA, B
YaCTHOCTH (PU3UYECKUX 3a]1a4.

[lenb ocBOeHUs MporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriiy0JéHHOM YpOBHE —
pa3BUTHE MHAMBHUIYAIBHBIX CHOCOOHOCTEW OOYYarOIIMXCS NMPU MU3yUYEHUU FEOMETPUH, Kak
COCTaBIISIONIEH TpeaMeTHON obnactn «Marematuka U nH(GOpMaTHKa» depe3 oOecreueHne
BO3MOKHOCTH ITPUOOPETEHUS U UCHOJb30BAHMS 00Jiee NTyOOKUX F€OMETPUUYECKUX 3HAHUN U
NEUCTBUM,  CHEeUU(PHUYHBIX  T€OMETPHUM, M  HEOOXOIMMBIX  JJII  YCIHEUIHOrO
po¢heCCUOHAIBHOTO 00pa30BaHus, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTHKH.

[IpuopureTHpIMU  3aJa4aMM  Kypca TE€OMETpUM Ha  yIIyOJEHHOM  YpOBHE,
PACHIMPSIONIMMH U YCUIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJIIOTCS:

pacUIMpEeHHE IMPEACTABICHUS O TE€OMETPUM KakK 4YacTH MHMPOBOM KYJIBTYpbl U
(GbopMHpOBaHNE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupOBaHUE MpPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O Ba)KHEHIIMX
MAaTE€MaTHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCBIBAaTh M H3y4yaTb pA3HbIC SIBICHUS
OKPYXXAIOIIEro MHpa, 3HAHME MOHATHMHOIO ammapara Io paszaeiny «CrepeoMeTpus»
y4eOHOro Kypca reOMeTpHH;

(opMupOBaHHE YMEHHS BIAJAETh OCHOBHBIMH MOHSATUSIMH O HPOCTPAHCTBEHHBIX
¢urypax u ux OCHOBHBIMH CBOMCTBAMHM, 3HAHHE T€OpeM, GOPMYT U YMEHUE UX MPUMEHSTh,
YMEHUS JOKA3bIBATh TEOPEMbBI U HAXOJIUTh HECTAHAAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHHME YMEHMS paclo3HaBaThb Ha uyepTekax, MOJEISAX U B pPEaJbHOM MHpE
MHOTOIPAHHMKH U Tella BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

dopMHpOBaHWE  TOHUMAHUS  BO3MOXKHOCTHM  aKCHOMAaTHYECKOIO  IMOCTPOEHUs
MaTeMaTUYeCKUX TEOpuH, POpMUPOBAHUE MMOHUMAHUS POJIM aKCHOMATUKH MPU MPOBEACHUN
pacCyXJIeHUN;

(opMupOBaHHE YMEHHMsI BIIAJETh METOAAMM JIOKA3aTEIbCTB U AJTOPUTMOB pEIICHUS,
YMEHUS UX MPUMEHATH, IPOBOJUTH JIOKA3ATEJIbHBIE PACCYXKACHUS B XOAEC PEUICHUS
CTEpPEOMETPUYECKUX 3aJad M 33Jad C MPAKTUUYECKUM COJep)KaHueM, (opMUpOBaHUE
NpEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MPU OOOCHOBAaHUU MAaTEMaTHYECKHX
YTBEPKJICHUM U POJIM AKCHOMATHKH B IIPOBEICHUH JE€AYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOy4Jaronuxcsi, MO3HABATENIbHON AaKTUBHOCTH, MCCIEAOBATENbCKUX YMEHUH, KPUTUYHOCTH
MBIIUICHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dopmupoBanre (YHKIMOHAJIBLHOM TPaMOTHOCTH, PEJIEBAHTHONM T€OMETPUM: YMEHHUS
pacno3HaBaTh MPOSIBICHHUS T€OMETPUUYECKHX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX >KU3HEHHBIX CHUTyalUsX W MPU HU3YYEHUH JPYrMX Y4YEOHBIX MPEIMETOB,
MPOSIBJIICHUST 3aBUCUMOCTEW M 3aKOHOMEPHOCTEW, MOJECIUPOBAHUSA PEAIbHBIX CUTYyalUH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIEIEN, HHTEPIIPETALIMU TIOJyYEHHBIX PE3YJIbTaTOB.



OCHOBHBIMHU COZEP)KATEIbHBIMU JTUHUSAMHU yueOHoOro kypca «l'eomerpusi» B 10-11
Kiaccax sSBISIOTCS: «[IpsiMble W MIIOCKOCTH B MPOCTPAHCTBE», «MHOTOTrpaHHUKNY, «Tena
BpaIieHus», « BEeKTopbl 1 KOOpAMHATHI B MPOCTPAHCTBEY, «JIBIKEHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHne «yMETh OMEPUPOBATH MOHITHIMU,
peJeBaHTHBIMHU T€OMETPUU Ha yIriyoJaEHHOM ypoBHE oOydenus B 10—11 kiaccax, oTHOCUTCS
KO BCEM COJIEp>KaTeIbHBIM JIMHUSAM Y4EeOHOTO Kypca, a JOpMHUPOBAHHE JTIOTUUECKUX YMEHUHN
pacnpenenserca He TOJbKO IO COAEpKaTeIbHBIM JMHUSAM, HO U MO ToJaM OOYy4YEHUS.
Conepxanue oOpa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
@®enepanbHOil  pabouelt  mporpaMMmbl,  paclpeAesi€éHHbIM MO  TojaM  OOydeHHs,
CTPYKTYPUPOBAHO TaKKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOIIPOCAM
oOyuyaroiuecsi oOpalajinch HEOJHOKPATHO. ITO TMO3BOJISIET OPraHU30BaTh OBJAJCHUE
TCOMETPUYCCKUMH TIOHATHSMHA W HaBbIKAMH TIOCIEOBATEIIBHO W TIOCTYIATEIBHO, C
coOro/IeHreM TTPUHITUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY
reOMETPUUYECKUX TPECTABICHUNA OOYyJarommxcs, pacmupsiss U yrioyonsas e€, oOpasys
MIPOYHBIC MHOYKECTBCHHBIC CBSI3H.

[lepexon k U3y4EHHIO TEOMETPUH Ha YTITyOJIEHHOM YPOBHE MTO3BOJISIET:

co3math ycnoBus s auddepeHnmanmm 0O0y4eHUS, MOCTPOCHUS WHIANBUIYAJTBHBIX
o0pa3oBaTeNbHBIX IMpOrpamMM, OOECHEYUTh YIUIYOJIEHHOE HW3YYEHHUE TEOMETPUU Kak
COCTaBJISItONIEH yueOHOro npeamera «MaremaTukay;

MOJITOTOBUTH O0YYAIOIIUXCS K MPOJAOHKEHUIO U3YUEHHUSI MAaTEeMATUKHU C YU4ETOM BbIOOpa
Oynmymeir  mpodeccun,  oOecrneunBas  MPEEMCTBEHHOCTh ~ MEXIy  OOMIUM W
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenue yuebHoro kypca «['eomerpusi» Ha yriyOn€HHOM ypoBHE oTBOAUTCS 204
yaca: B 10 knmacce — 102 yaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HeJEI0).

COAEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUS CTEpeOMETpUU. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsiTHE 00 AKCMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3auMHOe pacnosio)keHue npsIMbIX B IMIPOCTPAHCTBE: MEPECEKAOIINECS, ITapalIeIbHbIE
n ckpemmBawomuecs mnpsamele. [Ipu3zHaku cxpemmBaromuxcs mnpsambix. llapamnensHOoCTh
NpAMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MapajuIeibHbIE IIPSMBIE B IPOCTPAHCTBE,
MApAJUIEIIBHOCTh TPEX NPSAMBIX, HAPaAUIENbHOCTh IMPAMON U TIOCKOcTH. [lapamiensHoe u
[EHTPAJIbHOE MPOEKTUPOBaHUE, N300pakenne ¢uryp. OCHOBHBIE CBOMCTBA MapauIeILHOTO
npoekTupoBanus. M3o0OpaxkeHue ¢uryp B MapauIebHOW  MNPOEKIHH. YTIBI  C
COHAIIPABJICHHBIMU CTOPOHAMM, YrOJI MEXIy IPsAMBIMU B IpocTpaHcTse. [lapamienbHoCTh
IJIOCKOCTEH:  MapajulesibHble  IUIOCKOCTH, CBOWCTBA  MapajulesIbHbIX  IIOCKOCTEH.
[Ipocreiiiine MpoCTpaHCTBEHHbIE (UTYpHl HAa IUIOCKOCTU: TETpa’lp, MNapaulesienuIe],
MOCTPOEHUE CCUCHUU.

[lepneHauKyISIpHOCTh MPAMONM M IUIOCKOCTU: TEPHEHIUKYJISPHBIE TPSMbIE B
MPOCTPAHCTBE, NPSIMbIE TNAapaJICIbHbBIE W MEPHEHIUKYJSPHBIE K IUIOCKOCTH, MPU3HAK
NEPIEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, TEOpPEMa O NPSAMOU IEPIEHAUKYJIIPHOU



m10ckocTH. OpTOroHaIbHOE NPOEKTUPOBAaHKE. [leprneHIuKyasp U HAKIOHHBIE: PACCTOSIHUE
OT TOYKU A0 TUIOCKOCTH, PACCTOSIHHME OT MPSMOM 10 IUIOCKOCTH, MpOeKuus (Urypsl Ha
IJIOCKOCTh. [IepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK NEPHEHIUKYIAPHOCTH JBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISIPax.

Yriael B NPOCTPAHCTBE: YroJ MEXKAY MPAMOM M IUIOCKOCTBIO, JBYTPAHHBIA YIOJI,
JUHEWHBIM Yroa ABYIPAaHHOrO yriia. TpEéXrpaHHbli M MHOrorpaHHbelie yribl. CBOHCTBa
IUIOCKUX YIJIOB MHOrorpaHHoro yriia. CBoHCTBa IUIOCKMX W JBYIPaHHBIX YTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJISI TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buapsl MHOrorpaHHuKOB, pa3BEPTKA MHOrorpaHHuka. lIpu3ma: n-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAs NPU3Mbl, OOKOBasl M MOJHAs MOBEPXHOCTh Npu3Msbl. [lapamienenunen,
IPSMOYTOJIBHBINA TMMapaJlIeNenuIlel U €ero cBoucTBa. Kparyaimme IyTH Ha HOBEPXHOCTH
MHororpanuuka. Teopema Oinepa. [IpoctpancTtBennas teopema I[udaropa. [lupamuga: n-
yroibHas THUpaMuja, MpaBUibHAsS U yceu€HHas mupamuibl. CBoiicTBa pébep u OOKOBBIX
rpaHeil npaBwIbHOM mnuUpamMuibl. [IpaBUIIbHBIE MHOTOTPaHHHUKH: MpPaBWIbHAS MpU3MA U
MpaBUJIbHAs MUPAMKJIA, IPABUIIbHAS TPEYTOJIbHAS MUPAMUJA U MPABWIBHBIN T€Tpa’ap, KyO.
IIpencraBienne o0 MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOAEKAdAP U UKOCAMP.

Boluucienue 5»71€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriel. [liomanb
OOKOBOI TOBEPXHOCTU U TOJHOM MOBEPXHOCTH MPSAMOW MPHU3MBI, IUJIOMIAL OCHOBAHUM,
TeopeMa O OOKOBOH MOBEPXHOCTH HpsiMON Mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U
[TIOBEPXHOCTH ITPAaBUIILHOW MUPAMHU/IBI, TEOPEMA O IUIOLIAIN YCEUEHHON TUPAMU/IBL.

CummMeTpus B OPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABWIBHBIX MHOTOTPAHHUKOB.
CumMeTpus B IpaBWIbHOM MHOTOTPAHHHUKE: CUMMETPHS MapauleIeluIe1a, CUMMETPHS
MPABUJIBHBIX MTPU3M, CHMMETPHS MTPABUILHOW TUPAMU/IBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABICHHBIE U ITPOTHUBOIOJIOKHO HAIPAaBJIEHHBIE BEKTOPBHIL.
PaBencTBO BEKTOpOB. JIEHCTBUSI C BEKTOPAMH: CIIOKECHHE W BBIUYMTAHUE BEKTOPOB, CyMMa
HECKOJIBKHUX BEKTOpPOB, YMHOXKEHHME BEKTOpa Ha 4ucio. CBOWCTBA CIIOKEHHS BEKTOPOB.
CBoiicTBa YMHOKEHHMSI BeKTOpa Ha uwuciio. [loHdaTHe KomruianapHbie BeKTOpbl. [Ipu3Hak
KOMIUJIAHAPHOCTU TPEX BEKTOpOB. lIpaBuino mapauienenunena. Teopema O pasiioKEHUU
BEKTOpa 10 TPEM HEKOMIUIAHApPHBIM BeKTOpaM. lIpsmoyronpHas cucrema KOOpPAWUHAT B
npoctpadncTBe. Koopnunatel BekTopa. CBsi3b  MEXIy KOOpAMHATaMH BEKTOpa U
KOOpPJIMHATaMH TOYEK. YTOJI MEKIy BEKTOpaMu. CKasIpHOE NMPOU3BEIEHUE BEKTOPOB.

INTAHUPYEMBIE  PE3YJIbTATBl OCBOEHHUA  YYEBHOI'O KYPCA
«'EOMETPUS» (YIJUYBJIEHHBIN YPOBEHb) HA YPOBHE CPEIHEI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxnanckoe BoOCIMTAHUE:

c(OPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIUM OOYYArOMIErocs KaK aKTUBHOTO W
OTBETCTBEHHOTO YJICHA POCCHICKOTO OOIIECTBA, MPEICTABICHUE O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SIBICHHM, TPOLETYp TPakIaHCKOTO 00IIecTBa



(BBIOOpBI, OTIPOCHI U APYTO€), YMEHHE B3aUMOACHCTBOBATH C COI[MAIIbHBIMU MHCTUTYTAMH B
COOTBETCTBHUH C UX (PYHKIHUSIMU U HA3HAYCHHUEM;

2) maTpHOTH4YeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTH POCCUICKON TPaXTaHCKON UACHTUYHOCTH, YBAKCHHS K IPOILIOMY
M HACTOSIIIEMY POCCUMCKOM MAaTE€MaTHKH, IIEHHOCTHOE OTHOLIEHHWE K JOCTHKEHUSAM
POCCUMCKHAX MAaTe€MaTHKOB M POCCHMCKOM MAaTeMaTHYECKOW IIKOJIbI, MCIOJIb30BAHUE ITHUX
JTOCTUKEHHUH B IPYTUX HayKax, TEXHOJOTUAX, c(hepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHUE JYXOBHBIX II€HHOCTEH pPOCCHMCKOro Hapoja, Cc(HOopMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, OTUYECKOTO IIOBEICHUS, CBS3aHHOIO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUI HayKU U JEATEIBHOCThIO YUEHOTO, OCO3ZHAHKE JIMYHOTO BKJIaJa B
MIOCTPOEHUE YCTOMYUBOTO OYIYILETO;

4) 3cTeTHYeCKOE BOCIIUTAHME:

ACTETUYECKOE  OTHOIIEHHE K MHpY, BKJIIOYas JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pEIICHUW, pacCyXIEHUH, BOCHPUMMYHUBOCTH K
MaTE€MaTUYECKUM acleKTaM Pa3IN4HbIX BUJOB HCKYCCTBA;

5) pusuyeckoe BocnMTaAHKE:

c(OPMUPOBAHHOCTh YMEHHS TNPUMEHATh MaTEeMaTHYECKHE 3HAHUS B MHTEpecax
3JI0pOBOro M 0€301acHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mnMTaHME, COAJaHCUPOBAHHBIA PpEXUM 3aHATHM W OTAbIXa, pEryJsapHas
¢u3nueckas aKTUBHOCTh), (DU3MUECKOE COBEPIICHCTBOBAHUE IPU 3aHATUAX CIOPTHBHO-
0370POBUTEIBHON EATEIBHOCTBIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTU TPYAOIIOOUS, HMHTEPEC K PA3TUYHBIM
chepaM MpoPeCcCHOHANBHOW  JIEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW © e
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun U
peanu30BbIBaTh COOCTBEHHBbIE JKM3HEHHBIE IUIaHbl, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHUI0O M CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEW >KHU3HHU,
TFOTOBHOCTh K AKTHMBHOMY Y4YacTHIO B PEUICHUU MNPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON
HaIIPaBJIEHHOCTH;

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:

C(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, NMOHMMAHHE BIUSHUS COLIMAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSHUE MPUPOJHONM M COLMAIBHOW CpElbl, OCO3HAHUE
r100aJbHOTO  XapakTepa OKOJIOTMYECKHUX MpoOJieM, OpHeHTaluus Ha [pUMEHEHHE
MaTEeMaTHYECKUX 3HAHUM Ui pelieHus 3aJad B 00JIaCTH  OKpY’Kallled Cpemsl,
IJIJAHUPOBAHME TOCTYIIKOB M OLEHKHM WX BO3MOXHBIX ITOCJIEICTBHM JUIsI OKpPYXKarolen
Cpelibl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKM MU OOILIECTBEHHOM NPAKTUKHU, NMOHMMAaHHE MAaTEeMaTHUYEeCKOW HAayKuh Kak
chepbl 4YEIOBEUYECKOM NEATEbHOCTH, 3TaroB €€ pa3BUTHS M 3HAYMMOCTH IJIS Pa3BUTHUS
LUMBWIM3AIMM, OBJIAJICHUE SI3bIKOM MATEMAaTHUKH W MAaTeMaTH4YeCKOM KyJIbTYpol Kak
CPEICTBOM MO3HaHUSI MHUPA, TOTOBHOCTh OCYILECTBIISATh MPOEKTHYIO M UCCIEN0BATEIBCKYIO
NEeATENbHOCTh NHANBHIYAIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue AecTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (DOPMYyIHpPOBATH OMPEICTICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(PUKAIMK, OCHOBAaHUA JUIsi 00OOLIECHUS U
CpPaBHEHMS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (GOPMYIUPOBATh U MPEOOPA30OBBIBATh CYKIEHHUS: YTBEPAUTEIbHBIC U
OTpULIATEIbHbIC, €IUHUYHBIC, YACTHBIC U 00IIKE, YCIOBHBIE;

BBISIBIISITh MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUMS B (paKTax,
JaHHBIX, HAONIONCHUSIX W YTBEPXKICHUAX, Mpenjaratb KpUTEPUU JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

JienaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U WMHIYKTHBHBIX
YMO3aKIIFOUCHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIBHO JJOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsIMBbIe
1 OT MPOTHUBHOIO), BBICTPAUBATh apryMEHTAIMIO, MPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXCHUS U BHIBOJIBL;

BBIOMpPATh CHOCOO pelleHHus y4yeOHOW 3amauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbHIOUpaTh HauOoJiee MOAXOMSIMIUNA C YYETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBarebCcKue 1eHCTBUA:

UCIIONb30BaTh  BONPOCHl  KaK  KCCIENOBATENbCKHI  MHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (GUKCUPYIOIIUME MPOTHBOPEUYUE, MPoOJIeMy, YCTaHABIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApPTyMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHUE;

IPOBOJNTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIMA SKCIIEPUMEHT, WCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MAaTeMaTHUYECKOro OOBEKTa, SIBJICHUS, MPOLECCA, BHISBICHHUIO
3aBUCUMOCTEN MEX1y OOBEKTAMHU, IBICHUSIMH, IPOLECCAMU;

CaMOCTOSITeNIbHO  (OpMYJIMpOBaTh 000OIIEHUSI W  BBIBOALI IO  pe3yJibTaram
MPOBEAEHHOIO HAONIOACHMS, HWCCIEAOBAHMS, OIEHUMBATh JOCTOBEPHOCTb MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MIPOTHO3MPOBATh BO3MOYKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIABUTAThH MPEANOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX yCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBIISITE IePUIIMTHI MHPOPMAIIUU, TaHHBIX, HEOOXOIUMBIX JIJiIi OTBETa Ha BONPOC U
IUTSL pELLICHUS 3a/1a4K;

BbIOMpATh HMH(POPMAIIMIO W3 MCTOYHUKOB PA3IMYHBIX THIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPHPETUPOBATH HWH(POPMALIMIO PA3IUYHBIX BHIOB U (opm
MPEJCTaBIICHHUS;

CTPYKTYpPUpPOBaTh HWH(MOpPMAIUIO, MPEACTaBIsATh €€ B  pa3auuHblXx  (popmax,
WJUTIOCTPUPOBATH TpapUuecKy;

OLICHUBATh HAAEKHOCTh HH(POpPMALMKU MO CaMOCTOATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE 1eCTBUA
Oo0wmenne:



BOCIPUHUMATH U (OPMYITUPOBATH CY>KIEHUS B COOTBETCTBUH C YCIOBUSIMU U IENISAMU
oOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHHS MO XOAY pEIICHHS 3aJaud, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3ysbTar;

B X0JIe 0OCYX/ICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI, IPOOIEMBI,
pelaeMoi 3a1a4M, BEICKa3bIBaTh UI€H, HALIEJICHHBIEC Ha MIOMCK PEIICHUS, COMIOCTABIISATH CBOU
CYXKIEHUS C CYXICHMSAMU JAPYTrUX YYaCTHUKOB JAMajora, OOHApy>KMBaTh pasziIuuue H
CXOJICTBO IMO3UIIMIA, B KOPPEKTHOH (hopMe popMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpPEACTaBIATh Pe3yJbTaThl PELICHUS 3a/lauM, SKCIIEPUMEHTA, UCCIIEIOBaHUs, MPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh opMar BBICTYIJICHHS C Y4YE€TOM 3ajad TpPEe3eHTalUd |
0COOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE JeiicCTBUS

Camoopranusanmusi:

COCTaBJISITH IIJIAH, aJTOPUTM pEIIeHUS 3aJa4d, BRIOUPATh CIOCO0 pEemIeHHs ¢ YI4ETOM
UMCIOIMXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh |
KOPPEKTUPOBATh BAPHAHTHI PEIICHUNA ¢ yI€TOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIUOHAIbHBIH HHTEJJIEKT:

BJQJIeTh HABBIKAMM TI03HABATEIHHON pEQIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUA UM  MBICIUTENbHBIX MPOIECCOB, WX pe3yJbTaTOB, BIAJETh CIOCOOaMuU
CaMOMPOBEPKH, CAMOKOHTPOJISI TIPOLIecca U Pe3yJibTaTa PelIeHUs] MaTEMaTHYECKOM 3a1auH;

IPENBUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3SHUKHYTH IPU PEUICHUU 33]a4d, BHOCHUTD
KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB, JIaHHBIX, HaNJICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSM, OOBICHATH MPUYUHBI
JTOCTIKCHUST WM HEJOCTIDKCHHS PE3YNbTaTOB JCATEIBHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1€ATEILHOCTD:

MMOHUMATh M WCIIOH30BaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHAYaTbHOW pPabOTHI
MIPU PEIICHUH y4eOHBIX 3a7ad, MPUHUMATH IIEJIb COBMECTHOUW ICATEIBHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOW pabOThl, pachpenensiTb BUIbl padOT, JA0roBapuUBaThCH,
00CYyXKIaTh MPOIECC U PE3yIbTaT padoThl, 0000IIaTh MHEHHUS HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYMIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHU, «MO3TOBBIC
IITYPMBI» U WHBIE), BBITIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUSI C
JIPYTUMHU YWICHAMH KOMAaHbl, OIEHWBATh KauyeCTBO CBOEr0 BKJAJa B OOIIMI MPOIYKT IO
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K konmy 10 knacca oOyyaromuiicss HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHATUSMU CTEPEOMETPUH MIPU PEIICHUH 33]1a4
U TIPOBEJICHUN MAaTeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATb AKCHOMBI CTEPEOMETPUM M CJIEACTBUS M3 HUX TMPU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJAacCU(pUUUPOBATh B3AUMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEN
B IIPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBRE;



CBOOOJTHO OTIEPUPOBATH MOHATHIIMH, CBI3aHHBIMH C YTJIAMH B IIPOCTPAHCTBE: MEXKIY
MPSMBIMHU B TIPOCTPAHCTBE, MEXKTY TPSIMOU U TJIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJHO pAacCIO3HABaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MpH3Ma, MHUPAMHIA,
IPSIMOYTOJIBHBIH Mapaiesenuries], Ky0);

KJIaCCU(PHUIIMPOBATH MHOTOTPAHHUKH, BEIOUpast OCHOBAHUS JIJIsl KiIacCH(DHUKAIIH;
CBOOOHO OTEpUPOBATh TMOHSATHSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPaHHUKOB
TUTOCKOCTBIO;

BBITIOJTHATH MapajuIeIbHOE, IICHTPAIBHOE U OPTOTOHATFHOE TIPOCKTUpOBaHue (Guryp
Ha TUIOCKOCTD, BHITIOJIHSITH H300payKeHUsT GUTYD Ha TUIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB DPA3JUYHBIMA  METOJAaMH, BBITIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (GUTYpP: BHUT
CBEpXY, COOKY, CHU3Y;

BBIYUCIIATh IUIOMAAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (Mpu3Ma, MHpaMUia),
TCOMETPUUIECKUX TEN C TPUMEHEHUEM (HOPMYT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: CUMMETPHS B MPOCTPAHCTBE, IIEHTP, OCh
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJTHO OTEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPaM U KOOPJIMHATAM
B IIPOCTPAHCTBE;

BBITIOJIHATD JIEHCTBUSI HAJl BEKTOPAMU;

peniaTh 3a/ladyd Ha J0Ka3aTeIhCTBO MATEMATHMUYECKUX OTHOIICHUN U HaXOXKICHHE
F€OMETPUYECKUX BEJIIMYUH, TPUMEHS M3BECTHBIE METOJAbl IPU  PEHICHUH
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BRICOKOT'O YPOBHS CIIOKHOCTH;

MIPUMEHSTH IpPOCTEUIIIE  MPOTPAMMHBIE CpeacTBa W DJIEKTPOHHO-
KOMMYHHUKAITIOHHBIE CUCTEMBI TPH PEIICHUH CTEPEOMETPUUICCKUX 3a]1ad;
W3BJICKaTh,  MpPeoOpa3oBbIBATH W HMHTEPIPETHPOBATH  MHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (UTypax, MPEACTABICHHYIO Ha YepTEkKax H
PUCYHKAX;

MPUMEHSATh TOJYYCHHBIC 3HAHUS Ha TPAKTUKE: CpPaBHUBATh M aHAIU3UPOBATH
peanbHbIe CUTYallUU, MPUMEHSTh U3YYCHHBIC TIOHSTHS B TIPOIECCE MOMCKA PEIICHUS
MaTeMaTU4ecku Cc(HOpMyIUpOBaHHOW  MPOOJIEMBbI, MOJEIUPOBATH  pEaTbHBIC
CUTyallM Ha S3bIKE TEOMETPHUH, UCCIEN0BaTh TOCTPOCHHBIE MOJIETU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHATHI M TeopeM, amnmapara ajreOpbl, pemaTh
IPAKTUYECKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUECCKUX BEIIMYUNH;
UMETh TPEICTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUMU KaK COCTaBHOM
4acTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uu¢posBbie)
n/n MPOrpamMMbl Bcero Kourpoanneie  Tlpaxruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOE pacnosiokeHue NpsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapamienbHOCTDb MPSMBIX U IJIOCKOCTEH B 8
MIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL MPSIMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5} VYriibl U paccTOssHUS 16 1
6 MHororpaHHuKu 7 1
7 BexTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHHEe U CHCTEMATHA3 AU 5 2
3HAHUU
OBILIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 6 0

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KonuyecTBo yacos
JaTa usyyenust DJIeKTPOHHBbIE
Ne uugposbie
Tema ypoka Kont IIpakr
n/m P Bcero 06 p- I% ' oGpa3oBaTebHbIE
a0doThlI a00ThbI
p p Mo ®dakKr. pecypcebl
naaHy
OcHoBHbIE TpaBUiIa H300pakeHUs Ha
1 pUCYHKE NITOCKOCTH, NapaICIbHBIX MPSAMbBIX 1 04.09
(OTpE3KOB), cepeaHBI OTPE3Ka
2 [TonsiTust crepeoMeTpun: ToUKa, mpsimas, 1 05.09
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE '




npaBuiIa N300paKeHNs Ha pUCYHKE
TUTOCKOCTH, MAPAIJICIIbHBIX MPSIMBIX
(OTpE3KOB), cepeaNHBI OTPE3Ka

[TonsiTust: mepecexarourecs MmioCKOCTH,
HepeceKaroIuecs npsmas 1 MiIoCKoCTh;
MOJIYTIPOCTPAHCTBO

05.09

[TonsTHs: nepecekarouecs MIOCKOCTH,
nepeceKaroIuecs npsiMasi v miIocKoCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHuKH, U300pakeHUE MPOCTEUITINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

11.09

12.09

12.09

18.09

10

11

AxcuoMsl CTCPCOMCETPHU U IICPBLIC
CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
ciencTsus n3 HuX. CriocoOnl 3a1aHus
MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE.
O06o03HaueHUs IPSMBIX U TIJIOCKOCTEHN

N306paxkenue ceueHnit nupamubl, Kyoa u
IPU3MBI, KOTOPBIE MIPOXOAST Yepe3 ux peopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
II0CKOCTeN. PackpanBaHue MoCTpOEHHBIX
CEYEHUH pa3HbIMU LIBETaMU

N3o00paxeHne cedeHnit mupamuibl, Kyoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux peopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
I10ckocTel. PackpaiyBanue NOCTPOEHHBIX
CCUYCHUI Pa3HBIMU IIBETAMHU

19.09

19.09

25.09

26.09

12

N3o0pakeHne ceueHnit MupaMu/ibl, Kyoa u
MPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux peéopa.

26.09




N300pakeHne nepeceueHus MoIy4eHHbIX
II0cKOCTeN. PackpaimBanue OCTPOEHHBIX
CEUeHMH pa3HbIMU LIBETAMHU

13

N3o0pakeHne ceueHni MupaMu/ibl, Kyoa u

IPU3MBI, KOTOPBIE IPOXOAAT Yepe3 ux peopa.

N300pakeHne nepeceyeHus nojIyu4eHHbIX
II0cKOCTeN. PackpaimBanue NOCTPOEHHBIX
CEUEHHH pa3HbIMU LIBETAMHU

02.10

14

15

16

17

Mertoa cneoB Ul NOCTPOCHUS CEUEHUI

Mertoz crie1oB AJis MOCTPOCHUS CEUCHUM.
CBoiicTBa niepeceueHuil MPsIMbIX U
IIJIOCKOCTEN

Mertoz crie1oB AJis MOCTPOCHUS CEUCHUMN.
CBoiicTBa IepecevyeHuil MPsIMbIX U
IIJIOCKOCTEMN

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIHCh 11aroB
IIOCTPOEHUS

03.10

03.10

09.10

10.10

18

19

20

[TocTpoenue ceueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YepPTEKEW U 3alUCh I1aroB
MTOCTPOCHHUS

[Toctpoenue ceueHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Cozganue
BBIHOCHBIX YepPTEKEW U 3alUCh I1aroB
MTOCTPOCHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TouKaM Ha pébpax. Co3nanue
BBIHOCHBIX 4EePTEKEN U 3aIHCh I1aroB
IIOCTPOEHUS

10.10

16.10

17.10

21

[ToBTOpenue nnanumerpuu: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logodue
TPEYTOJILHUKOB

17.10

22

IToBTOpenue nnanumerpun: Teopema

23.10




Meunemnas. PacueTsl B ceueHHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUH U CTEPEOMETPHH

23

24

25

KoHnTtponbHas padota "AKCHOMBI
crepeomerpuun. Ceuenus"

BzaumHoe pacnonoxeHue npsMbIX B
npoctpancTBe. CKpenuBaronyecs npsimsole.
[Ipu3HaKy CKpPEUMBAIOIINXCS MPSMBIX.
[TapaienbHble IpsIMBIE B IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH NPSIMOM NapaljeIbHON
JAHHOM IPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALIEH Ha JaHHOU
npsMoiu. JleMMa o nepecedeHnn
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

24.10

24.10

06.11

26

[TapamnensHOCTB Tpex nmpsiMbIX. Teopema o
TpEX mapajuleabHBIX NpAMbIX. Teopema o
CKPEIIHBAIOIINXCS PSAMBIX

07.11

27

28

29

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOMCTBA MMapaJIJICIIBHOTO IIPOEKTUPOBAHUS.
N300pakeHue pa3HbIX GUTyp B
NapaJJIEIbHON MPOEKIINH

[lenTpanbHas mpoekuus. Yroi ¢

COHaIIpaBJICHHBIMU CTOPOHAMH. Yron MCKOAY

PSIMBIMH
3aa4uM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

07.11

13.11

14.11

30

[TonsaTus: mapanieabHOCTh NPSMON U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
napasIeIbHOCTH MPSAMON U MIOCKOCTH.
CaoiicTBa napauieIbHOCTH IPSIMON U
TUIOCKOCTH

14.11

31

FGOMeTpI/I‘IeCKI/Ie 3aJa4d Ha BBIYHMCICHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
NapajiCJIbHOCTHIO MPAMBIX U IUIOCKOCTEH B

20.11




IPOCTPAHCTBE

32

33

34

[TocTpoeHune ceueHus, TPOXOISILETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkKe U
NapajuleibHOTO Jpyrou npsamoi. Pacuér
OTHOUIEHU

[TapannenbHas MPOEKIUS, TPUMEHEHUE TSI
MOCTPOCHHS C€UeHUH KyOa u
napasienenunena. CBolcTa
napajuviejenunea u mpusMsl

[TapannensHble iockoctu. [pusHaku
HapajyIeNIbHOCTH JIBYX IIOCKOCTEH

21.11

21.11

27.11

35

36

Teopema o mapamienbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOIISIIIICfI
yepe3 TOUKY, HE MPUHAJISKAILYIO TaHHON
MJIOCKOCTH U CJICJICTBUS U3 HEE

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUS ITPU
NepecedeH ! IByX NapajiebHbIX
IJIOCKOCTEN TPEThEN

28.11

28.11

37

CaoiicTBa mapanienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapauleIbHBIX MPSMBIX,
3aKJIFOYEHHBIX MEXy MapajuIeIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH MPSIMOH ©
JBYMsI TApaJJIENbHBIMU TNIOCKOCTSIMU

04.12

38

[ToBTOpenue: Teopema Iludaropa na
TUIOCKOCTH

05.12

39

40

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiejaenunena

05.12

11.12

41

Brruncnenue IIMH OTPE3KOB B KyOe U
MPSIMOYTOJILHOM Mapasuiesenureie

12.12

42

[leprieHAMKYASIPHOCTD MPAMOU U TIIOCKOCTH.

[Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IUIOCKOCTH

12.12




[leprieHAMKYASIPHOCTDH MPAMOU U TIIOCKOCTH.

43 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U 1 18.12
IUIOCKOCTH
Teopema o cyliecTBOBaHUU U

44 €IMHCTBEHHOCTH NPSIMOM, IPOXOIALLEH 1 19.12
yepe3 TOUKY IPOCTPaHCTBA U
NEPIEHIUKYJIIPHON K INIOCKOCTU

45 [TnockocTy U nepreHAnKyIIpHbIE UM 1 1912
npsIMbIe B MHOTOI'paHHHKaX

16 [InockocTu U nepneHAUKYISIPHbIE UM 1 55 12
npsiMble B MHOT'OI'paHHHMKaxX

47 [Tepnennukynsp u HaknoHHast. [Toctpoenue 1 26.12
NEPIEeHIUKYJIIpa U3 TOYKU Ha MPSMYIO

48 [lepnennukynsip u HaknoHHas. [loctpoenue 1 26.12
HEepIEHINKYIIpa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx neprneHaAuKysApax (mpsmas 1 15.01
u oOpartHas)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas 1 16.01
U oOpaTHas)

o1 VYroa Mexay CKpelMBaroIMMHCS PSIMBbIMU 1 16.01

52 [Touck neprneHaAuKyYISIPHBIX MPSIMBIX C § 1 9901
MIOMOUIBIO NEPIEHANKYIISIPHBIX INIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE 1 23.01
[Toctpoenue ceuenuii kyba, mpU3Msl,

54 MIPaBUIIBHON MUPAMUJIBI C TIOMOIIBIO 1 23.01
OpPTOTrOHAJILHOM MPOEKINH
[Toctpoenue ceuenuii kyba, mpU3Msbl,

55 MIPaBUIILHON MUPAMUJIBI C TIOMOIIBIO 1 29.01
OpPTOTrOHAJILHOM MPOEKIINH
CumMeTpHs B MPOCTPAHCTBE OTHOCUTEIHHO

56 miockocTH. [Imockoctu cummerpuii B 1 30.01
MHOTI'OI'paHHHKaX

57 [Ipr3Hak nepneHauKyJIapHOCTH IPSIMOU U 1 30.01
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBuibHBIE MHOTOTpaHHUKU. Pacyér 1 05.02




paCCTOHHI/Iﬁ OT TOYKH OO IIIIOCKOCTH

59

60

[TpaBuiibHBIE MHOTOTpaHHUKU. Pacuér
pacCTOSTHUM OT TOYKHU JIO IIIOCKOCTH

CniocoObl ONyCTUTh MEPIIECHANKYISPDI:
CUMMETpHUSI, CABUT TOUYKHU IO NapaIeIbHON
MIPAMOIL

06.02

06.02

61

62

63

Casur 1o HenapasuieJIbHON IPsSMOH,
U3MEHEHUE PACCTOSHUM

KonTtponsHast padora "B3anmuoe
pacHoI0KeHHEe NPSAMBIX U ITIOCKOCTEH B
npocTpaHcTse"

[ToBTOpEeHUE: yroy Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

12.02

13.02

13.02

64

[ToBTOpEHME: yroa Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

19.02

65

FCOMeTpI/ILICCKI/IC MCTOJbI BEIYUCIICHUA YyIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

20.02

66

67

JByrpanssiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAaHHOTO yria
[lepnennukynspueie miaockoctu. CBoiicTBa
B3aUMHO IEPIIECHIUKYISPHBIX IIJIOCKOCTEN

20.02

26.02

68

69

70

[Ipu3Hak nepnesauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPsIMOi MepeceueHus IByX
IIJIOCKOCTEW MEPIIEHIUKYIISPHBIX TPEThEH
IUIOCKOCTH

[TpstMoyToNbHBIN Napaienenumnen; Kyo;
U3MEPEHMUs], CBOUCTBA MPAMOYTOJIbHOTO
napaJuleJenune1a

Teopema 0 AHaroHa MPSIMOYTOILHOTO
napajie/ieIue/ia u CIeJCTBUE U3 Heé

27.02

27.02

05.03

71

CrepeoMeTpuueckre U MpUKIIATHbIE 3aJa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM

06.03




MMPSAMBIX U IJITOCKOCTH

HOBTOpeHI/ICZ CKpCIIUBAKOIIHUECSA IIPAMBIC,

72 napaiesIbHbIC IOCKOCTH B CTAHAAPTHBIX 06.03
MHOT'OIPAHHHUKAX
[Tapa mapayienpHbIX MIJIOCKOCTEN Ha
73 CKPELIMBAIOIINXCA MPSMBIX, PACCTOSIHUE 12.03
MEXY CKPEIMBAIOIIMMUCS MIPSMBIMU B '
IIPOCTHIX CUTYaLUsAX
74 PaccrosiHMe OT TOYKH 10 TIIOCKOCTH, 13.03
paccTostHUE OT IPSAMOM 110 TIIOCKOCTH '
Brerunciienue pacCTOSHUI MEXKT
y
75 CKpPEIIUBAIOIUMUCS NPAMBIMHU C IIOMOIIBIO 13.03
MEePHEHANKYJISIPHON TIIIOCKOCTH
TpéxrpanHslil yroi, HEpaBeHCTBaA IS
TpexrpaHHbix yrioB. Teopema [Iugaropa
76 > 19.03
TEOPEMbl KOCUHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yIiia
77 DneMeHTHI ChepUIECcKOil reOMETPHUH: 20.03
reo0JIe3NYEeCKUe JTMHUHU Ha 3eMIie '
78 KontponbHas padora "Yrisl u paccTosiHUus" 20.03
79 CucremaTtu3zanus 3HaHuM "MHOTOrpaHHUK U 26.03
€ro 3JIeMeHTh!" '
80 IInpamuia. Bunel nupamun. [IpaBunsHas 2703
nupaMuia )
81 [Ipusma. Ilpsmas u HaKJIOHHAS TPU3MBI. 27.03
[IpaBuibHAs PH3MA )
82 [IpssiMoit mapannenenunen, NpsMoyroIbHbIN 09.04
napasuienenumnesn, Kyo '
Brinykibie MHOrOrpannuku. Teopema
83 N 10.04
Ditnepa
Brinykiibie MHOrorpannuku. Teopema
84 Diinepa. [IpaBriibHBIC U TTOTYIIPABUIIBHBIC 10.04
MHOT'OTPaHHUKH
85 KonTtposnpHas padora "MHoOrorpaHHUKT" 16.04
86 [TonsiTHE BEeKTOpA HA MJIOCKOCTH H B 17.04




IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 17.04

88 Pa3zHocTh BeKTOpOB 1 23.04

89 [TpaBwuiio napannenenunena 1 24.04

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1 24.04

91 Paznoxenue Bexropa o 6a31/103u/ TpEX 1 30.04
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH

92 CxansipHO€ NMPOU3BEICHHE 1 07.05

93 Brrunciienue yria Mexay BEKTOpaMu B 1 08.05
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 08.05

95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 14.05

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 15.05

97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 15.05

98 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUT 1 21.05

99 O06o011eHre U crucTeMaTu3alus 3HaHu| 1 22.05

100 Wrorosas koHTposibHasA paboTa 1 22.05

101 Hroroas koHTpoabHas pabora 1

102 O00011IeHNE U CUCTEMATU3AIMs 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KJTACC
Kon . .
e et IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOI
NPOrpaMMbl CpeHero o01ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, NPsiMasi, INIOCKOCTh
79 [IpuMeHATb aKCHOMBI CTEPEOMETPUH U  CIEACTBUS W3 HHUX [PU  PELICHUU
reOMETPUUYECKUX 3a7a4
73 OHepI/IpOBfiTB NOHATUAMU: TNapaUIEIbHOCTh W IEPHEHIUKYIAPHOCTh TNPAMBIX H
IJIOCKOCTEHN
7.4 KnaccuduupoBars B3auMHOE PaCHOI0KEHHUE TMPSMBIX H IUIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: JABYIPAaHHBIM yrojl, TpaHU JABYIPAHHOrO yria, pedpo
7.5 JBYTPAHHOI'O YyIJla, JUHEWHBIA yroja JBYrpaHHOIO yIJa, rpajycHas Mepa JBYIrpaHHOIO
yria
76 OnepupoBarh MOHATHIMMU: MHOTOTPaHHHUK, BBIIYKJIBIM U HEBBIMYKJIbI MHOTOI'PAaHHUK,
3JIEMEHTbl MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (ITMPaMUAa, IPU3Ma, IPSIMOYTOJIbHBIH
napajuiesienunen, Kyo)
KnaccupumupoBarh MHOTOTpaHHHMKH, BBIOMpAass OCHOBAHHS Ui KJIACCH(HUKAIMN
7.8 (BBIIYKJIbIE Y HEBBIMYKJIble MHOTOTPAaHHUKHU, MPAaBUIIbHbIE MHOTOIPAaHHUKH, MIPSIMbIE U
HAKJIOHHbIE MPU3MbI, [TApAIIJICIIECTIUIIE IbI)
7.9 OnepupoBath NOHATUAMU: CEKYIas NIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATh NPUHLMIIBI TOCTPOCHUS CEUYEHUH MHOTOIPAaHHHMKOB, HCHOJB3YS METOJ
CIIEI0B
711 Crpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CIIEJIOB, BBIMOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaxOXJE€HHE T'€OMETPUYECKMX BEIMYMH M0 oOpa3laM Win
aIropuT™MaM, NPHUMEHSSI HW3BECTHbIE AHAIUTUYECKHME METOJAbl IPU  PEIIeHUU
7.12 CTaHJApPTHBIX MAaTEMaTHYECKUX 3a/Jad Ha BBIYMCIEHUE DPACCTOSIHUM MEXIYy IBYMs
TOYKaMH, OT TOYKU JO NPSAMOM, OT TOUKHUJO IIOCKOCTH, MEXIY CKpEIIMBAIOIIMMHUCS
IPSIMBIMU
Pemate 3a7aun Ha HaxOXJE€HHE T'€OMETPUYECKMX BEIMYMH MO oOpa3laM WiIu
aIropuT™MaM, NPHUMEHSSI HW3BECTHbIE AHAIUTUYECKHWE METOJAbl IPU  PEIIeHUU
7.13 CTaHJApPTHBIX  MAaTEMaTHMYECKUX  3aJad  Ha  BBIYMCIEHUE  YIJIOB  MEXAY
CKPEILMBAIOIUMUCS MPSAMBIMUA, MEXAY MPSIMON U IIOCKOCTHIO, MEXKIY IIIOCKOCTSAMU,
JBYTPAHHBIX YTJIOB
Bbruucnare 00bEMBI 1 IO TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpH3Ma, MUpaMu/Ia)
7.14 C mnpuMeHeHHeM (GOpMyJ, BBIYHMCIATH COOTHOIICHHUS  MEXIy  IUIOHIaIIMU
MOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHSAMH: CUMMETPHS B TMPOCTPAHCTBE, LIEHTP, OCb U IJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekars, peoOpa3oBHIBAThH u UHTEPIIPETUPOBATH UHPOPMALIUIO 0
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYI0 Ha YepTexax H
pUCYHKaxX
7.17 [IpumensTh reomerpuueckue (akTbl Ui peIIeHUs] CTEePEeOMETPUYECKHX 3ajad,




MPEATOJIaraoIiX HECKOIBKO IIaroB PEIICHHs, €CII yCIOBHs NPHUMEHEHUS 3aaHbl B
ABHOH (opme

IIpuMeHATH NpoCTENIINE IPOrPaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIMOHHBIE

718 CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a7a4

719 [IpuBoauTe mHpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAEC M IKU3HH,
pacro3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATHh MOTyYEHHBbIE 3HAHUS HA MPAKTHKE: aHAJIU3UPOBATH pealbHbIE CUTyallud U
IPUMEHTh HW3YYEHHbIE IOHATHS B IIPOLIECCE IIOMCKA pELIEHHs MaTeMaTHYeCcKu

720 chOopMyIUPOBAaHHON MpOOIEeMbl, MOJAEIUPOBATH peajbHble CHUTyallMM Ha S3bIKE

réeoMCTpruu, HUCCICAOBATL NNOCTPOCHHLIC MOACIU C HMCIIOJIb30BAHHUECM I'€OMCTPHUYCCKUX
MOHATHN U TEOpEM, aIlmapara aﬂFe6pBI, pefmaTth MPAKTUYCCKUE 3aJadu, CBA3AHHBIC C
HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
7 I'eomerpus
71 OcHoBHbBIE TIOHATHS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00

AKCUOMATHUYCCKOM IMMOCTPOCHUHN CTCPCOMETPUN: AKCHOMBI CTCPCOMETPHU U CIICACTBUA U3 HUX

B3auMHoe pacrionoxxeHue NpsIMBIX B TPOCTPAHCTBE: IEPECEKAIONINECS, IapauieNbHbIE WU
CKpeluBaromuecs npsmeie. [lapamienbHOCTs MNPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
HapaJIJIeJH)HI)IG HpﬂMI)IG B HpOCTpaHCTBe, HapaJIJICJILHOCTI) TpéX pr[MI:IX, HapaJIJIeJILHOCTL Hp?[MOfI
7.2 U IUIOCKOCTU. YTJBIC COHAIPaBIECHHBIMU CTOPOHAMHM, YroJl MEXIY HPSMBIMU B MPOCTPAHCTBE.
[TapannenbHOCTh MJIOCKOCTEN: MapajljIebHbIE MIOCKOCTH, CBOMCTBA MapasuIeIbHbIX IUIOCKOCTEM.
[Ipocreiiimme mpocTpaHCTBEHHBIE (UTYpPHl Ha TIIIOCKOCTH: TETpadap, KyO, mMapajuieNenunen,
MOCTPOEHUE CEUYECHUI

[lepneHUKYISAPHOCTh NPSIMOM M IIJIOCKOCTH: IEPHEHIUKYJSIPHBIE IPsSMBIE B IPOCTPAHCTBE,
[psIMBIE TIApAJIJICNIbHBIE U INEPIEHAUKYISAPHBIE K IIJIOCKOCTH, NPHU3HAK IEPIEHAMKYIIPHOCTH
MIPSIMOM M TUIOCKOCTH, TEOpEMa O IPSIMON NEPHEHANKYIISIPHON INIOCKOCTH. YTUIBI B IPOCTPAHCTBE:
7.3 yrom MexIy NpsMOW M MJIOCKOCTbIO, JABYTPaHHBIM yroj, JMHEWHBIH Yroi ABYIPAaHHOIO YyrJja.
[IepnenuKymnsp ¥ HaKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHHUE OT MPSIMOU 110
IUIOCKOCTH, HPOEKIHs (UIypbl Ha IUIOCKOCTh. llepneHIuKyIspHOCTh IUIOCKOCTEH: NpU3HAK
MEPIEHIUKYIISIPHOCTHU ABYX IJIOCKOCTEN. Teopema o TpEX MepreHuKyIspax

IIoHsAiTHE MHOrOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIIBIC U HEBBIITYKIIbIC
MHOI'OTPaHHUKH, Pa3BEPTKA MHOrorpaHHuka. lIpusma: N-yroiapHas mpusma, T'paHU U OCHOBAHMS
OpU3MBbI, TMpsiMas W HaKJIOHHAas NpPU3MbI, OOKOBas M TIOJIHAS TIOBEPXHOCTb IPU3MBIL.
[Tapamenenunen, npsMOYTrOJBHBIM Napajuielenunes U ero coucrsa. Ilmpammpa: N-yrosbHas
NUpaMyia, TPpaHM W OCHOBAaHHWE NHUPaMUJAbI, OOKOBas M TOJHAs MOBEPXHOCTb MUPAMUJBI,
MpaBUJIbHAsE W YCEYEHHAs MHpaMUJA. OJEMEHThl Mpu3Mbl W nupamuasl. lIpaBunbHbIE
MHOTOTPAaHHUKH: IOHATHE IPAaBUJIBHOIO MHOTOIPDAHHMKA, IPAaBUJIbHAs IIPU3Ma U IPaBUIIbHAA
nupamu/ia, MpaBuiibHAs TPEYroJibHasg MUpaMuJa U MpaBUIbHBIA TeTpasap, kyO. [Ipencrasienue o
MIPaBWIBHBIX MHOTOIPDAaHHUKAxX: OKTa’[p, HOAEKa’dJAp U Hukocadapyrue CeueHMs NpU3MBI U
MTAPaMU/IBI

7.4

CI/IMMeTpI/ISI B MPOCTPAHCTBE: CUMMETPHUA OTHOCHUTCIIBHO TOYKH, pr[MOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCTpPHUH B IIUpaMUIaX, MMapaJJICJICIUIICAaX, IIPABUIIbHBIX MHOT'OI'PAaHHUKAX

7.5

Bbluuciienue 37€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHaia, yrisl. [lmomans OokoBoM
7.6  TOBEPXHOCTH H IOJHOW MOBEPXHOCTH MPSIMOU MPHU3MBI, TUIOMIAIb OCHOBAHHIA, TeOpeMa 0 OOKOBOMA
MOBEPXHOCTU MpsIMOM mpu3Mbl. Ilomaas OOKOBOM MOBEPXHOCTH M NMOBEPXHOCTH MPABUIIBHOM




MUpaMHJIbI, TEOpEMa O TIoImaay yceu€HHoi nupamusl. [lonstue 06 06béme. OOBEM MUpamMuIbI,
MIPU3MBI

7.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIECHUSI MEXKY IUIOLIAIIMU MMOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX Te

HHPOBEPSEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBepseMoro
TpeOOBaHUs

IIpoBepsiemblie TpeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

Bnagenue MeromamMu 10Ka3aTenbCTB, alTOPUTMAMU pEIICHUS 337ad; YMEHHE
dopMynHupoBaTh M ONEPUPOBATH TMOHATHSIMU: OINPEACICHHUE, aKCHOMa, Teopema,
CJIEICTBUE, CBOMCTBO, MpPHU3HAK, I0KA3aTEIbCTBO, PABHOCUIIbHBIE (DOPMYIHPOBKY;
OpUMEHATh HX; yMeHHe (QopMynupoBaTh OOpaTHOE ¥ IPOTHBOIOJIONKHOE
YTBEpXKACHHUE, MPUBOJAUTH MPUMEPbl M KOHTPIPHUMEPHI, HCIOIb30BATh METOJ
MaTeMaTUYeCKON MHIYKIUH; IPOBOJUTH JOKAa3aTEJIbHbIE PACCYXKICHUS IIPU PELICHUH
3aJa4, OLECHUBATh JIOTMUECKYIO MPAaBWIBHOCTH PACCYKIEHUI; yMEHUE ONEpUpOBAThH
HNOHSTUSIMHM: MHOYKECTBO, IOJAMHOXECTBO, OIEpPAllMU HaJ, MHOXKECTBAMHU; YMEHHE
UCIIONIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JAjis OINUCAaHUS peabHbBIX
NPOIIECCOB W SIBIICHUH M MpPHU PEHICHWH 3a]ad, B TOM YHUCIE W3 APYrUX Y4eOHBIX
IPEeIMETOB; YMEHHE OMEepUPOBATh MOHATUAMHU: Tpad, CBI3HBIN rpad, mAepeBo, UK,
rpa¢ Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh M ONMUCHIBATH Ipadbl pa3IHIHBIMU CIIOCOOAMH;
MCIOJIb30BaTh Tpadbl P PEIICHUH 3a]1a4

YMeHue onepupoBaTh MOHATHAMHU: HATYPalbHOE YHWCIIO, IIEJI0€ YHUCIO, CTENEHb C
[EeNBIM TIOKa3aTelieM, KOPEHb HATypallbHOW CTEMEHH, CTENEHb C PalMOHAIBHBIM
nokaszarejeM, CTeNeHb C JEHCTBUTEIbHBIM IOKa3aTesieM, Jorapupm dvucia, CHHYC,
KOCHHYC M TAaHT'€HC IPOM3BOJBHOTO 4YHCJA, OCTATOK I10 MOAYIIO, DPAaIlOHAJIBHOE
YHCII0, UPPALMOHATIBHOE YUCIIO, MHOXKECTBA HATYPaJbHBIX, LEJbIX, PAlMOHAIBHBIX,
I[GI\/JICTBI/ITGHI)HI)IX YUCCII; YMCHHUEC HCIIOJb30BATh IMPHU3HAKHU ACIIMMOCTH, HanMEHBIINH
o0Imui JenuTenb U HauMeHblllee oblee KpaTHOe, anropuT™ EBKina npu pemeHuu
3ala4; 3HAKOMCTBO C Pa3JIMYHBIMH NO3MIHUOHHBIMU CUCTEMAaMHU CUUCIICHHA, YMCHHC
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHIMH U
jgorapudmamu, MpeoOpa3oBaHUs JIpPOOHO-PALIMOHANBHBIX BBIPAKEHUH; yMEHUE
ONEpUPOBATh TOHATUSAMH: IOCIEIOBATEIbHOCTh, apUpMeTHdecKas Mporpeccus,
reoMeTpHYecKasi mporpeccus, 0ECKOHEYHO YOBIBAIOIIAs T€OMETPUIECKast POTPECCHs;
YMEHHUE 3a/laBaTh IOCIEI0BAaTEILHOCTH, B TOM 4YHCJIE C TMOMOILBIO PEKYPPEHTHBIX
dbopMys; YMEHHE OIEpUpPOBATH MOHSTHAMHU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMIUIEKCHBIE 4YHCJIa, MOJYJIb M apryMeHT KOMIUIEKCHOIO 4Hcla, (opMma 3alucH
KOMIUIEKCHBIX 4YHceNl (reoMeTpuuecKas, TPUTOHOMETpHYecKass W aireOpanydeckas);
yMETh TNPOU3BOJIUTH apHU(PMeTHYecKue MAEUCTBUS C KOMIUIEKCHBIMU YHCIIaMU;
MMPUBOJUTE NPUMEPHI UCITOJIB30BAHUS KOMIIUICKCHBIX YHUCCII; OTICPUPOBATH IMOHATHAMMU:
Mmatpuiia 2x2 u 3x3, onpenenurenb MaTPUIbl, TEOMETPUUYECKUNA CMBICIT ONIPeIeIUTENs

YMeHue OIIEpUPOBATh MOHSTUSMM: palyoHalbHbIE, HppalUOHAIIBHBIE,
MoKa3aTelbHble, CTENEHHbIE, JorapuMUYecKue, TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, HUX CHCTEMbl, YMEHHE OIEpUPOBATh MOHITUSIMM: TOXKIECTBO,
TOKJIECTBEHHOE NpeoOpa3oBaHKe, YpaBHEHHE, HEPAaBEHCTBO, CHCTEMa YPaBHEHHH U
HEPABEHCTB, PAaBHOCUJIBHOCTh YpAaBHEHUMH, HEPAaBEHCTB U CUCTEM; YMEHHUE pellaTh
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C TOMOIIBIO Pa3IMYHBIX NPHUEMOB; penlaTh
YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C IapaMETPOM; IIPUMEHSTh YpaBHEHMUS,




HEPAaBEHCTBA, MX CHUCTEMBl UI1 PEUICHWs MaTeMAaTH4YeCKUX 3ajad M 3aJad U3
Pa3IMYHBIX 00J1aCTeH HAYKH U PeaIbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (YHKUUSA, YETHOCTh (YHKIMH, MEPUOAUYHOCTD
(GyHKLIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTh (DYHKIMM, 3KCTPEMYyM
dbyHKIMY, HawOoyblllee W HaWMEHbIee 3HA4YCHHWs (YHKIUHM Ha MPOMEXKYTKE,
HenpepbiBHAs (QyHKIMS, acUMNTOTHI rpaduka (QyHKIUM, @epBas U BTOpasd
npou3BoaHas (QYHKIWH, TEOMETPUUYECKHUH M (U3UYECKUH CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeAeiEHHbI MHTErpajl; yMEHHE HAaXOIUTh aCUMIITOThHI Ipaduka
(yHKUIMU; YyMEHHE BBIUMCIATH IMPOU3BOJHBIE CYMMBI, HPOHM3BEACHUS, YaCTHOTO WU
KOMIIO3ULIMK (GYHKLIMH, HAaXOIUTh YpaBHEHUE KacaTelIbHOM K rpaduky (yHKIMH;
YMEHUE HAaXOJIUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKUIWN; yMEHHE HCIIOJIb30BaTh
IPOM3BOJIHYIO JUIsl UCClefoBaHus GYHKLIMN, HAXOAUTh HauOOJbIINE U HaUMEHbIINE
3HaYeHUs (PYHKIHUI; CTPOUTh IpadMKd MHOTOWIECHOB C HCIIOJB30BAaHUEM arapara
MaTEMaTHYECKOT0 aHAJIN3a; IPUMEHATh IIPOM3BOAHYIO I HAXOKIEHUS HAUITy4IlIero
peleHus B NPUKIAJAHBIX, B TOM YHCIIE COLUATbHO-PKOHOMUYECKHX U (PU3NYECKUX
3ajjayax; HaXOOUTh IUIOAAN U 00BbEMBI (QUIYp C MOMOILIbIO MHTErpaia; MPUBOIUTH
OpUMEPbl  MaTEMaTUYECKOT0 MOJEIUPOBAHUS C TMOMOIIBIO U (epeHIHATEHBIX
YpaBHEHUU

YMeHue omnepupoBarh TMOHSATHSAMH: Tpapuk (QyHKOUH, oOpaTtHas QyHKIUS,
KOMIIO3ULUS (YHKUMH, TUHEeHHas QYHKUUsSA, KBaApaTUyHas (QyHKIUS, panroHalbHas
¢yHkuus, crenmeHHas (QYHKIOUS, TPUTOHOMETpUYEeCKHe (YHKIUH, OOpaTHbIE
TPUTrOHOMETpHUUYECKHE (YHKLMHU, IIOKa3aTenbHas M Jorapupmuueckas QyHKIUY;
YMEHUE CTPOUTh TpauKu W3Y4eHHBIX (DYHKIUI, BBIIONHATE NPEoOpazOBaAHUS
rpa¢pukoB (QYHKIMHA, HCHOIB30BATh TIpadUKU Il HU3YyYEHHs] IMPOLIECCOB U
3aBUCUMOCTEH, MpU pPELIEHUM 3a7ad U3 JAPYTHX y4eOHbIX NPEAMETOB U 3ajad W3
pearbHOM JKU3HHU; BbIpaXKaTb (OpMyJaMH 3aBHCUMOCTH MEXAY BeJIUYMHAMU,
UCTIOJIB30BaTh CBOMCTBA U TpadUKu (YHKUIUH IS pEIIeHUs] YpaBHEHUH, HEPaBEHCTB U
3ajjay ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pELICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbBIE 33/1a4l Pa3HbIX TUIOB (B TOM YHCII€ Ha MPOLEHTHI, J0JIH
U YacTu, Ha JABM)KEHHe, paboTy, CTOMMOCTb TOBAapOB M YCIYT, HAJIOTH, 3aJlaud U3
o0yacTu yrpaBjieHHs JUUYHBIMA U CEMEWHBIMHU (PUHAHCAMU); COCTABIIATH BhIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA U MX CHUCTEMBbI II0 YCJIOBHIO 3aJayd, HCCIENOBATh
NOJy4eHHOE pEIIeHHE M OLICHUBaTh IPaBAONOJOOHOCTh pE3yJIbTaTOB; YMEHUE
MOJIECIINPOBATh pealbHbIE CUTYallUH Ha A3BIKE MAaTEMATUKH; COCTABIIATH BBIPAKECHMUS,
YpAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbI [0 YCJIOBHMIO 33Ja4d, HCCIIEIOBATh
MOCTPOCHHbIE MOJIENIM C MCIIOJIb30BAaHUEM armnapara aiareOopbl, MHTEPIPETUPOBATH
MIOJIYYEHHBIN pe3ysbTaT

YMeHue onepupoBath MOHATUSAMU: cpeiHee apupMeTHIecKoe, Meuana, HauOoplee
Y HaWMEHBIIECE 3HAYEHUs, pa3Max, IUCIEPCUsi, CTAHJapTHOE OTKJIOHEHHUE YUCIOBOIO
Habopa; yMEHHE HW3BJIEKAaTh, MHTEPIPETUPOBATH MHGOPMAIUIO, MPEACTABICHHYIO B
TabIMIax, Ha AMarpaMmax, rpaukax, OTpaXkarollyl0 CBOWCTBA peabHBIX MPOIECCOB
U SIBJIGHUW; TMPEACTaBIATh HHPOPMAIMIO C TOMOIIbIO TaOIUIl M JAHArpaMM;
UCCIIEIOBaTh CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCIE C NMPUMEHEHUEM IpauuyecKux
METOJIOB ¥  DJIGKTPOHHBIX CPEICTB; TIpadUyecKd HUCCIEN0BaTh COBMECTHBIE
HaOJII0IeHUS C MOMOIIIBIO JHAarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue omnepupoBaTh MOHATUSMH: CIy4alHBIM ONBIT M ciy4aiiHOe coObITHE,
BEPOATHOCTh  CIIY4alHOTO  COOBITHS; YMEHHE  BBIUHCISTH  BEPOSATHOCTH  C
UCTOJIb30BaHUEM TIpaUUecKX METOJOB; MPHUMEHATh (OPMYNBI CIOXEHUS MU
YMHOXEHHUSI BEpOSITHOCTEH, (hOpMylly IMOJHOM BeposiTHOCTH, (opmyny bepnymim,
KOMOUHATOpHbIE ()AaKThl U (POPMYIIbI; OLIEHUBATH BEPOSITHOCTU PEATBHBIX COOBITHIA;
YMEHHME ONepUpOoBaTh MOHATHSAMH:  ClydyallHas  BEJIMYMHA, paclpeiesieHue
BEPOATHOCTENW, MAaTEMATUYECKOE OKMJIAHUE, TUCIEPCUS M CTAaHAAPTHOE OTKIOHEHHE




CIIy4aifHOM BeNWYMHBI, (DYHKUHUU paclpeneieHusi U IUIOTHOCTH pPaBHOMEPHOTO,
[I0OKA3aTEJIbHOTO U HOPMAJIBHOI'O DPACIPENEICHUN; YMEHHE MCIIOIb30BaTh CBOWCTBA
M3YYEHHBIX pacCHpeaesIeHUH Ul PELICHMs 3a]a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH
OOJBIINX YKCEell, METO/Ibl BHIOOPOYHBIX MCCIIEOBAHUIN; YMEHUE PUBOJUTH IPUMEPHI
NPOSIBIICHUS] 3aKOHA OOJBIIMX YHCENl B MPHUPOJHBIX M OOLIECTBEHHBIX SIBICHUSIX;
YMEHUE OIIEpUPOBATH IOHATUAMM: COYETAHHME, IIEPECTAHOBKA, YUCIO COYETAHUM,
YHCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSITh KOMOMHATOPHbIE (aKThI
U pacCyXKICHHs Ul PEUICHUs 3aay; OLEHHBATH BEPOSITHOCTU PEATBbHBIX COOBITHIA;
COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, MpsMas, IIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyd, BEJIMYHMHA YIJa, INIOCKUHA yroJl, ABYTPAHHBIN Yroj, TPEXTPaHHBIM yrod,
CKPEILMBAIOIIKECA TPSAMBIE, IMAPAJLICIBHOCT W INEPHEHAUKYISAPHOCTh IPAMBIX U
IJIOCKOCTEM, yroJl MEXAy IpPSMBIMH, YIOJ MEXAY MPSIMOM M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSMM, PAcCTOSHUE OT TOYKHM [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSHHME MEXAY IUIOCKOCTSAMH; YMEHHME HCIIOJIb30BaTh IPU PELICHUHU
3ajjad M3y4yeHHble (PAKThl U TEOPEMbl IUIAHUMETPHUM; YMEHHE OLICHHUBATh pa3Mephbl
00BEKTOB OKPYXKAIOLIEro MHpA; CTPOUTHh MaTEMaTUYECKHUE MOJEIH C IOMOIIbBIO
TEOMETPUYECKUX IOHATUN W BEJIIMYUH, PEIIATh CBA3aHHBIE C HUMM IPAKTUYECKHE
3aJa4u
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YMeHHe  OmepupoBaTh  MOHATHAMH:  IUIOMAAb  (GuUrypel, 00BEM  (UTYpHI,
MHOTI'OIrpaHHUK, HpaBI/IJII)HI)If/'I MHOTI'OI'paHHUK, CCUCHUC MHOI'OI'paHHHKA, KY6,
napauiesienure/l, npu3Ma, nupamuaa, Gurypa u mMoBEpXHOCTh BPAIICHHUS, [HIUHID,
KOHYC, Imap, cdepa, miomans cdepsl, MIOMAAb MOBEPXHOCTH IMHPAMUJIBI, TPU3MEI,
KOHyCa, IWIMHIpA, 00BEM Ky0Oa, MPAMOYrOJBHOTO Mapajieienunea, MUpaMHIbL,
[pU3MBI, LWIMHApPA, KOHYyCa, I1apa, pa3BEPTKa IIOBEPXHOCTH, CEUYECHUS KOHYyCa H
IWIKNHIPA, [apaUlebHbIe OCH WM OCHOBAaHHMIO, CEYEHHE Imapa, IUIOCKOCTb,
Kacarorascsi cepbl, [MIWIMHIPA, KOHYCA; YMEHHUE CTPOMTH CEYCHHE MHOIOIpaHHHKA,
U300pakaTh MHOTOTPAHHUKH, (DUTYPHI U MOBEPXHOCTH BPAILCHUS, UX CEYCHHS, B TOM
4yucjae C IMOMOUIbIO  JJIEKTPOHHBIX CPEACTB; YMEHHME IPUMEHATh CBOMCTBA
TEOMETPUYCCKUX (PUTYpP, CAMOCTOSATEIBHO (POPMYJIMPOBATH OMPEICIICHHS N3YdaeMbIX
¢buryp, BBIABUIAaTh TMIIOTE3bl O CBOMCTBAaX M IPHU3HAKaX TI'€OMETPUYECKUX QUryp,
00OCHOBBIBATh HJIM OMPOBEPraTh UX; YMEHUE MPOBOJUTH KIaCCHPUKAIHIO QUTYD IO
PA3JIMYHBIM IIPpU3HAKaM, BBIIIOJIHATH H€06XOI[I/IMBI€ JOMOJHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue onepupoBaTh MOHSATHSIMH: JBUKEHHE B IPOCTPAHCTBE, MapaliesIbHbIN
NEepeHOC, CUMMETPUs Ha IJIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
no100usl, MoJJ00HbIE (UTYpPBI; YMEHUE paclo3HaBaTh paBHbIE U M0JI00HBIE (DUTYPHI, B
TOM 4YHUCIIE B TIPUPOJE, HUCKYCCTBE, APXUTEKTYpE; HCIOJIb30BaTh I'€OMETPHUYECKHE
OTHOILIECHHUS [P PELICHUH 3a/1a4; HAXOAUTh T€OMETPUUYECKUE BEIUYUHBI (IJIMHA, YO,
IoIaab, 00BEM) IpU PELICHNH 3a7a4 U3 APYTUX YUeOHBIX IPEAMETOB U U3 peaIbHOM
JKU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKHE BEIUYMHBI (IJIMHA, YTOJI, IUIOIIA[b,
00BEM, IO b MOBEPXHOCTH), UCIIONB3YsSI U3yUeHHbIE (OPMYIBI U METObI, B TOM
yycie: IUIOMIAAb IMOBEPXHOCTH MUPaMUAbI, MPU3MbI, KOHYCa, LWIMHAPA, IUIOMIAIb
cheprl; 00bEM Kyba, MPSIMOYTOJBHOTO MapajUIeNenuIesia, MUPaMUIbl, HPU3MBI,
MWINHIPA, KOHYCA, IIapa; YMEHUE HaXOIUTh OTHOIIEHHE 00bEMOB TTOTOOHBIX (hUryp

YMmenune OIICPHUPOBATE MOHATHUAMH: NPAMOYroJIbHass CHUCTEMA KOOpAWHAT, BCKTOP,
KOOpAWHATBI TOYKHU, KOOPAUHATBI BEKTOPA, CyMMa BCKTOPOB, IIPOU3BCACHUC BCKTOPA
Ha YHCJIO0, Pa3IoKCHUEC BCKTOpa II0 6a3I/ICY, CKaJIIpHOC MPOU3BEACHUEC, BECKTOPHOC
MMPOU3BCACHUC, YIoJl MCKIAY BCKTOpaMHU, YMCHHC HUCIIOJIb30BATh BCKTOpHBIfI u
KOOp)II/IHaTHI)IfI METOA AJIA PCIICHHA TrCOMETPHUICCKUX 3aa4d U 3aaa4 JPYTrux y‘-Ie6HI)IX
npeamMcTOB
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YMenue BBI6I/IpaTB HOI[XOI[SIIJ_II/Iﬁ MeTona A pCHICHUSA 3aJadd,; TTOHHMAHUC
SHAYUMOCTH MATCMATHUKHW B HM3YUCHUHW NPUPOJHBIX H O6H1€CTB€HHI)IX mpoueccoB u
HBJ’IeHHfI; YMCHHC PACIIO3HABATH IMPOSABJICHUC 3dKOHOB MATCMATHKHU B HCKYCCTBC,




YMEHHE MPUBOJNTH MPUMEPHl MATEMATHYECKUX OTKPBITUH POCCUMCKOW U MHUPOBOM
MaTEeMaTU4YECKOU HAyKU

HEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

Koxa

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

1 Yucna v BBIYKCICHUS
11 Harypasibablie u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
19 Panmonaneupie uyucna. OOBIKHOBEHHbIE M JIECATUYHBIE JApOOU, MPOLEHTHI, OECKOHEYHbIE
MIEPHOINICCKHE IPOOH
13 ApI/I(l)MeTI/I‘-I?CKI/Iﬁ KOpEHb HaTypaJbHOW cTemeHu. JleiicTBus ¢ apu(METHYECKUMU KOPHSIMHU
HATYpaJIbHOM CTeNeHu
1.4 Crenens ¢ 1nensiM nokasaresneM. CTeneHb ¢ palldOHAIbHBIM Moka3aTeneM. CBoICTBa cTeneHu
15 CuHyC, KOCHHYC M TaHIEHC YHCIIOBOTO aprymMeHTa. APKCHHYC, ApKKOCHHYC, apKTaHIEHC
YHCIIOBOTO apTyMEHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpaIbHBIC JTOTapru(MBI
JeiictButenpHbie  yucna. ApupMETHUYECKHE ONepaluud ¢ JICHCTBUTENBHBIMU YHCIAMHU.
1.7 [TpubnmxEHHBIE BBIYMCICHUSA, TPaBWJIA OKPYIJICHHS, TPHUKUAKA M OIEHKa pe3yibTara
BBIYHCIICHU
1.8 [IpeoOpaszoBanue BhIpaXKeHUH
1.9 KommekcHbie uncna
2 YpaBHEeHUs 1 HEPaBEHCTBA
2.1 L{enbie u IpOOHO-paIMOHATBHBIC YPABHEHUS
2.2 WpparnmonansHble ypaBHEHUs
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U TOTapuPMUUECKHE YPaBHEHUS
2.5 [{enble v 1poOHO-palOHAIbHbIE HEPABEHCTBA
2.6 WppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl IMHEHHBIX ypaBHeHHH. ONpenenuTens MaTpHUIIbI
3 OyHKIHH U TpaduKu
31 OyHk1usA, cnocodbl 3ananHus ¢yHkuuu. I'papux ¢yHkuuu. B3anMHo oOpaTHble (QyHKIUH.
Yérubie u HeuéTHBIC QyHKmn. [Teproaunaeckne GyHKITUN
Ob6nacte ompeneneHuss U MHOXecTBO 3HaueHud ¢GyHkiuu. Hymu ¢yakunuu. IIpomexytku
3.2 3HAKOIIOCTOSIHCTBA. [IPOMEKYTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl W MHUHUMYMBI
¢byukun. Hanbomnbiiee 1 HauMeHbIlee 3HaYeHNe (PYHKIIMU HA TIPOMEKYTKE
33 CrenenHast (GyHKIUS C HATYPAJTBHBIM U LIETBIM MoKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U TpaduK KOpHS N-0i CTENeHN
3.4 Tpuronomerpuueckue GyHKIINN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINH, IX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcumnToTsl TpadukoB (yHkiuid. CBoicTBa (YHKIMA, HEMPEPHIBHBIX Ha

OTPE3KE




3.7

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN

3.8 Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMysia CI0KHBIX MPOIEHTOB
4 Hauana maTemaTH4eckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (HYHKIMNA
4.2 [IpumeneHne NpoOU3BOAHON K HMCCIEIOBAaHHIO (YHKIMH HAa MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxnenue HauboIbI11ero 1 HaMMEHbIIEro 3Ha4eHust PYHKIIUY Ha OTpe3Ke
4.3 ITepBooOpaznas. MaTErpan
5 MHokecTBa 1 JIOTHKA
5.1 MHoOecTBO, Onepanuu HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTB M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 QOurypsl Ha MIOCKOCTU
7.2 [IpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BPALICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

e Maremaruka: anredpa u Hayajga MaTeMaTHYEeCKOro aHaiu3a, reomeTpus. [ 'eomeTpus.
10-11 xmacc. Yuebnuk. ba3ossiii u yrimyonénnsrii ypoau/ Atanacsa JI.C., byty3os
B.®., Kagomies C.b. u np. ; Akiinoneproe obmiectso "M3aaTenbeTBo
"IIpocsetienne"

e [T'eomerpus. Jlunaktudeckue matepuaisl. 10 kinacc. bazoBbeii v MpodUIbHBIA YPOBHU

o T'eomerpus. Junaktuyeckue matepuansl. 11 kimacc. ba3oBbiii U mpoHIIbHBIN

ypoBHu./b.I". 3uB; Aknnonepuoe obmectBo "M3narenscTBo "[Ipocsemnienue”

METOJANUYECKHUE MATEPUAJIBI J1JIS1 YYUTEJIA
Metoauyeckoe mocooue K npeIMeTHON JIMHUU yueOHUKOB 110 reomeTpun JI. C. AtanacsH,

B.®.byty3o0Ba, C.b.Kagomuesa u np.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru
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