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COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTEpEOMETpUH. Touka, npsiMasi, INIOCKOCTh, pocTpaHCcTBO. IloHsaTHe
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, TapaJIeIbHbIE U
CKpeIuuBaroIuecs npsamele. [Ipu3Haku ckpemuBaomuxcs npsambix. [lapamnensHoCTs IPSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApauIEIbHOCTh TPEX
OPSAMBIX, ApPAUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapamiensHOe UM LEHTpaJIbHOE
POCKTHPOBaHUE, n3o0pakenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHMSL.
N300pakenue ¢puryp B napamiesibHOM MPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJ
MEXIy IPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEM: NapajuleabHbIE INIOCKOCTH,
CBOICTBa MapaienbHbIX IIOCKOCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhl HA IIOCKOCTH:
TETpa’aAp, NapaJICJIEeUIE], TIOCTPOCHUE CEYEHUN.

[lepneHOAUKYIApHOCTS NPSAMOM M IUIOCKOCTH: IEPIEHIAUKYJISAPHBIE IpSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApaUICIbHBIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
OproroHanbHOe NpoekTupoBaHue. llepneHaAuKyasp W HAKJIOHHBIE: PacCTOSHUE OT TOYKU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIYyphl Ha IIOCKOCTb.
[lepieHAUKYJIAPHOCTD IUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TpEX NMEPHEHAUKYIAPAX.

VYrael B IPOCTPAHCTBE: YOI MEXAY MPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpa”soro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Byl MHOTOTpaHHUKOB, pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yroapHas npusma, npsmas
U HakJIOHHas Mpu3Mbl, OOKOBas MW TOJHas TOBEpPXHOCTh npusMel. [lapamienenunen,
NPSAMOYTOJIBHBI MapaJuleJIeNIANel W €ro cBoWcrBa. KparTwaiilime mIyTH Ha IOBEPXHOCTH
MHoOrorpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupamuma: n-
yrojibHasi NMpaMuia, NpaBuibHasg U yceu€HHast nmupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
IIPaBWIBHON nupaMuel. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs NpU3Ma WU INpPaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPaMK/JIa U IPABUIIbHBIN TeTpasap, KyO. [IpeacraBnenue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’AP, JOJEKAd P U UKOCAIP.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. ITnomans 0oxoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM IPU3MBI, IIJIOIIA/ (b OCHOBAHHI, TeOpeMa 0 GOKOBOM
MOBEPXHOCTU NpsiMOM mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIbHOMN
MApaMUIbl, TEOPEMA O TUIOIAAN YCEUYEHHON TUPaMUIBI.

CuMMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAaHHUKE: CHMMETpPHUS MapajUlesIeNuIeaa, CHUMMETPHS
MIPaBUJIBHBIX MTPU3M, CHMMETPHS PABUJIBHON TUPaAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JICHCTBHUS C BEKTOpPAMHU: CIOKEHHWE W BBIYATAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOPA Ha uncio. CBOMCTBA cI0KeHUS BEKTOpOB. CBOICTBA YMHOXKEHUS
BEKTOpa Ha 4uci1o. [TonsaTHe KOMIUIaHapHbIe BEKTOPHI. [[pM3HaK KOMINIAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cuctema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMHM BEKTOpa M KOOpAMHATaMU TOYEK. YTOJ Mexay BekTopamu. CkalsipHOe
IIPOU3BEJICHUE BEKTOPOB.

[ToHATHA: UMIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, 00pa3yromIre NoBepxHocTei. Tena BpalieHus: MIIHHAP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3aumuoe pacronoxxenue chepsl U MIOCKOCTH, KacaTelIbHas MIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHUs Ha MII0cKocTH. Pa3BépTka nuunuuapa u konyca. Cummerpus chepbl
U 1apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME HPSIMOYTOJIBHOIO
napajuienenunesna u ciaeactsus u3 He€. OOBEM NPSIMOW M HAKJIOHHOM NIPU3MBI, LMIMHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanmu Tten BpalleHMss U MHOrorpaHHukoB. llpu3ma, BIucaHHas B LWJIMHAP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl M mapa ¢ miockocteio. Kacanue mapa u
cdepsl I0CKOCTHIO. [IoHATHE MHOTOrpaHHHKA, OIIMCAHHOI'O OKOJIO c(pephl, chepbl, BIUCAHHOU B
MHOTI'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpancTBe. OTHomeHue OOBEMOB, IUIOIIAJEH MOBEPXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue mnonodOus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEpEOMETPUYECKUX METOJIOB.

[ToctpoeHne cedyeHUH MHOIOIPAaHHMKOB M Te€Jl BpALICHUSA: CEYEHUs LWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHs KOHyca (mapajjiesibHble OCHOBAHHUIO M
IPOXOJAIINE Yepe3 BEpUIMHY), CEYEHMs 11apa, METOJbl MOCTPOCHMSI CEUEHHI: METOJ CJeNOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrtops! B npoctpancTBe. Onepannu HaJx BEKTOpaMu. BEKTOpHOE yMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHHs. [IpsmMoyronbpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pa3noxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OtoOpakenus. JIBmwxenus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)XCHUH. Buapl NBW)KEHMII: NMapajuIeIbHBIA IEPEHOC, LEHTPAIbHAS CUMMETpUS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKPYT npsiMoil. IIpeo6GpazoBanus nogobus. Ilpsmas u coepa
Olinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «I'EOMETPUSA»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJHETO OBIIIEI'O OGPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTaAHUE:

c(OpMUPOBAHHOCTh TPAXAAHCKOW IMO3ULKU OOYYAIOIIErocs Kak aKTUBHOTO M OTBETCTBEHHOI'O dYJieHa
poccuiicKoro o0IiecTBa, NpPEACTaBICHHE O MaTeMaTHUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SBICHUH, TPOIEAYp TpakIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), yMEHHE
B3aMMOJICHCTBOBATH C COIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU C MX (DYHKITUSIMU U HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUICKOM TpakIaHCKON MACHTUYHOCTH, YBOKEHHUS K MPOILIOMY U HACTOSIIEMY
POCCUICKON MaT€MaTHKH, [ICHHOCTHOE OTHOLIEHUE K JOCTHXKEHHUSAM POCCUMCKHUX MAaTEMaTUKOB M POCCHICKOMN
MaTEMaTUYeCKOW IIKOJbI, HWCIOIb30BAHUE OSTUX JOCTWKEHHWW B JPYyrUX HayKaxX, TEXHOJIOTHSX, cdepax
3KOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHE JTyXOBHBIX IICHHOCTEH POCCHICKOro Haponaa, chOPMUPOBAHHOCTh HPABCTBCHHOTO CO3HAHUS,
TUYECKOTO TOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM IOCTIKEHUM HAYKH M ACSTEIHHOCTHIO
y4€HOTr0, 0OCO3HaHHE JTUYHOTO BKJIa/1a B IOCTPOCHHUE YCTONYMBOIO OYIyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOUYAsi ICTETUKY MATEMaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, peueHui, pacCy X AeHII, BOCIPUUMYUBOCTh K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) ¢pusuveckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATH MaTeMaTHUECKUE 3HAHHS B MHTEpecax 3JI0pOBOTO 1 O€30MacHOro
00pa3a U3HHU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3/I0POBBIO (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM
3aHSATUN U OTABIXA, PEryyisipHas (u3ndeckass aKTUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHME MPU 3aAHATHUIX
CIIOPTUBHO-03/I0POBUTENILHOM AESATENBHOCTBIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K pa3Iu4HbIM cdepam
MpoeCCHOHAIBHON JEATEIHLHOCTH, CBSI3aHHBIM C MaTEMaTUKOW W €€ MPUJIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HaHHBII BBIOOp OymyIieil mpodeccuu M peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI, TOTOBHOCTh U
CIOCOOHOCTH K MaTeMaTH4eCKOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTD
K aKTUBHOMY YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]a4 MAaTeMaTHYECKON HAIIPABICHHOCTH;

7) IK0JI0TMYecKoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTh OJKOJOTHYECKON KYJIbTYpHl, MOHUMAaHHE BIUSHHUS COIUATBHO-DKOHOMHUYECKHIX
MPOIIECCOB HA COCTOSIHUE MPUPOJHON U COIIMATBFHON CpeIbl, 0CO3HAHKE TTI00aTBLHOTO XapaKTepa dKOJIOTHUECKUX
mpo0JeM, OpUEHTAIHS HA MPUMEHEHHE MAaTEMaTHYECKUX 3HAHUHN JIJIST pEIIeHUS 3a/1a9 B 00JIaCTH OKpYKaroIei
Cpebl, TUTAHUPOBAHUE TTOCTYIKOB U OIICHKU WX BO3MOXKHBIX MTOCJICICTBUM JIJIST OKPYXKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
00111eCTBEHHON MPAKTUKH, TOHUMAaHNE MAaTEMAaTHYECKON HAYKH KaK c(pepbl YEIIOBEUECKON IeITEIbHOCTH, ITAllOB
e€ pa3BUTHS U 3HAYMMOCTH JUIsI Pa3BUTHUS [TMBHIM3AINH, OBJIAJICHUE SI3IKOM MAaTEMAaTUKH U MaTeMaTHYECKOM



KyJIBTypOﬁ Kak CpCACTBOM IO3HAHUA MHUPA, TOTOBHOCTH OCYIICCTBJIATH HNPOCKTHYHO W HCCJIICAOBATCIBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca o0ydaromuiicst HAyquTCs:

CBOOOJTHO OTIEPUPOBATH OCHOBHBIMHU TIOHSTHSIMH CTEPEOMETPUU MPHU PEIICHUU 33]a4 U TPOBEICHUH
MaTeMaTHYECKUX PACCYKICHUN;

NPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICIICTBUS U3 HUX MPH PEIICHUH TEOMETPUUYECKHX 3a71ay;
KJIaccu(UIUPOBATh B3aMMHOE PACIIONIOKEHHE MPSIMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B IPOCTPAHCTRBE,
NPSIMBIX M IIOCKOCTEH B MPOCTPAHCTBE,

CBOOOJTHO OTICPUPOBATh MOHATHUSMH, CBSI3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXKAY NPSIMBIMH B
MPOCTPAHCTBE, MEXTY MPSIMOH U IIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'DaHHHKAMU;

CBOOOJTHO pacCrO3HaBaTh OCHOBHBIC BHJIl MHOTOTPAHHUKOB (TIpU3Ma, MHUpPaMHJA, MPSIMOYTOIbHBIMI
napasuienenunes, Kyo);

KJIaccu(UIUpPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(DUKAIINH;

CBOOOHO ONEPUPOBATH OHATUSMH, CBI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB TIOCKOCTHIO;
BBITIOJHATH MMapaJlJICIbHOE, [IEHTPATBLHOE U OPTOTOHAIBHOE MPOCKTUPOBAaHUE (PUTYyp HA IMIOCKOCTH,
BBIMOJIHATH H300paXKeHUs1 GUTYp HA TUIOCKOCTH;

CTPOUTH CEUYCHHS MHOTOTPAaHHUKOB PAa3IMYHBIMH METOJAMH, BBINONHSITH (BBIHOCHBIC) TUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAaHHHUKOB (TMPU3Ma, MAPAMHKJIA), TEOMETPUICCKUX TEIl C
pUMeHEeHuEeM GOopMYIT;

CBOOOIHO OMEPUPOBATH MOHATUSMU: CHMMETPHUSI B TPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTH CHMMETPHH,
HEHTP, OCh U TUIOCKOCTh CUMMETPHH (PUTYPHI;

CBOOOJHO OTEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOPAMHATAM B TPOCTPAHCTBE;
BBITIOJTHSATH JICHCTBUS HaJI BEKTOPAMH,

pemaTh 3aja4M Ha JOKA3aTeJIbCTBO MATEeMATHYSCKUX OTHOIICHUH M HAXOXKJIEHUE TeOMETPUUICCKUX
BEJIMYMH, TPUMEHSS U3BECTHBIE METOJbI MPHU PEHICHHH MaTeMaTHYeCKHX 3a7ad MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CIIO)KHOCTH;

MPUMEHSTh MPOCTEHIIINE MPOTrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBI MPU
pEIIeHUN CTEPEOMETPUIECKIX 33/1aY;

U3BIIEKAaTh, MPEOOpa3OBBIBATh W  HWHTEPIPETHPOBATh HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekax U PUCYHKaX;

MPUMEHSTh TIONyYeHHbIC 3HAHUS HA MPAKTHKE: CPAaBHUBATh U aHAIM3UPOBATH PeabHBbIC CHUTYAIUH,
MPUMEHSTh M3yYCHHBIC TIOHATHS B MPOIlECCe MOMCKA PEHICHUS MaTeMaTHYeCKH CHOPMYIIMPOBAHHON
POOJIEMBI, MOJICIIUPOBATh PeabHbIC CUTYAIlMH HA S3bIKE T€OMETPHH, HCCIICIOBATH MOCTPOCHHBIC
MOJIETIM C WCIOJIb30BaHMEM T'E€OMETPHUYECKHX TMOHSATHH W TeopeM, ammapara anreOpbl, pemiaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHHEM INeOMETPUIECKIX BEITMUNH;



UMETh MPEJICTaBICHNUsI 00 OCHOBHBIX 3Tallax pa3BUTHS T€OMETPUU KaK COCTaBHOW YacTH (yHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

K konny 11 kiacca o0yyaronuiicss Hay4uTcs:

CBOOOJHO OTEPUPOBATH MOHSATUSMH, CBA3aHHBIMH C IMUIMHIPHYECKON, KOHMYECKON U cdhepudecKon
MOBEPXHOCTSAMHU, OOBSICHSITH CIIOCOOBI MTOJTYUCHUS;

OTIEpUPOBATH TIOHATUSMH, CBSI3aHHBIMU C TEJIAMU BPAILICHUS: [IIIIMHAPOM, KOHYCOM, C(hepoi U Iapom;
pacrno3HaBath Tella BpamieHus (UIMHAP, KOHYC, cepa U map) U O0BSICHATh CIIOCOOBI TTOTYICHHS TEI
BpAIllCHUS;

KJIACCHU(UITUPOBATh B3AUMHOE PACTIONOKEHUE CPephl U MIIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAHHHUKOB M TEJ BpalieHus, OOBEMBI M TUIOMIAJH
MOBEPXHOCTEH MHOTOTPAHHHUKOB U TEJI BPAIICHUS, TCOMETPUICCKUX TEJ C TPUMEHEHUEM (hOPMYIT;
CBOOOJIHO OIEPUPOBATh TIOHATHUSIMH, CBSI3aHHBIMH C KOMOMHAIIMSIMH T  BpalleHUS |
MHOTOTPaHHUKOB: MHOTOTPAHHHK, BITUCAHHBIN B c)epy ¥ ONMHUCAHHBIN 0KOJI0 chepsl, chepa, BiucaHHas
B MHOTOTPAaHHUK WJIU TEJIO BPAIIICHHUS;

BBIYUCIISATH COOTHOIICHHS MEX/TY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMHU TTOTOOHBIX TET,
n300paxarh U3ydaeMble (UTYPHI, BBITOJHSITH (BEIHOCHBIC) TUIOCKHAE YEPTEIKHA U3 PUCYHKOB MPOCTHIX
00BEMHBIX GUTYP: BHJ CBEPXY, COOKY, CHI3Y, CTPOUThH CCUCHUS TEIl BPAILICHUS;

U3BJIEKATh, HWHTEPIPETHPOBATH M  NPEOOpPa30OBBIBATh HHPOPMAIMIO O IMPOCTPAHCTBECHHBIX
reoMeTpuueckux Gurypax, mpecTaBlIeHHYIO Ha YepTexaxX U PUCYHKAX;

CBOOOHO OIEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOI cUcTeMe KOOPAMHAT;

pelaTte TEeOMETPUYECKHE 3a/ladyll Ha BBIUMCICHHE YIJIOB MEXIY MPSAMBIMH U IUIOCKOCTSMH,
BBIUMCIICHUE PACCTOSTHHI OT TOYKH JI0 INTIOCKOCTH, B IIEJIOM, Ha IIPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO
METO/JIa TIPU PEIICHUH;

CBOOOJHO OTEpPUPOBATH MOHATHSAMH, CBSI3aHHBIMH C JBHKCHHEM B TPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHUI,

BBHITIOJHATh HM300pKEHUST MHOTOTPAHHWKOB U TEJ BpaIICHHWS MPH MapajUIeIbHOM TIepEeHOCe,
HEHTPaIbHOU CUMMETPHUH, 3epKaTbHONW CUMMETPHH, IIPU MOBOPOTE BOKPYT MPSIMOi, mpeoOpa3zoBaHUs
MOI00HS;

CTPOUTh CEUEHHS MHOTOTPAHHUKOB U TEJN BpalIeHHs: CEUeHUs UWIMHIApa (MapaijenbHO U
MEPIICHIUKYIISIPHO OCH ), CEUEHUs KOHYyca (TapalljiebHbIe OCHOBAHUIO M IIPOXOSIINE Yepe3 BEPILUHY),
CCYCHUS TI1apa;

HCIIOJIb30BaTh METOJIbI TIOCTPOEHUSI CEUCHUI: METO/ CIEJ0B, METOJI BHYTPEHHETO MPOCKTUPOBAHUS,
METOJT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;

MPUMEHSTh T€OMETpHYecKHe (PaKThl JUIsi PEHICHHUS CTEPEOMETPUUYECKUX 3a7ad, MPearoyiararoiimnx
HECKOJIBKO IIaroB PelIeHHUS, €CITM YCIIOBUS TPUMEHEHHUS 33JIaHbI B SBHOH M HESIBHOU (hopMe;

pelaTh 3a7a4d Ha J0Ka3aTelIbCTBO MATEeMAaTUYECKUX OTHOIICHUN M HAXOXKIACHHE T€OMETPHUYECKHX
BEJINYNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TPU PEIICHUU
CTEPEOMETPUICCKUX 3a/1a4;



® [PUMEHATH MOJTYYCHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAJU3UPOBATh U OLIEHUBATh PEAJIbHBIC
CUTyallUW, NPUMEHATb W3YYEHHBIC IOHSTHUS, TEOPEMBI, CBOMCTBAa B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cHOopMyIHpOBaHHONW MPOOIEMBI, MOJCITUPOBATh pPEAbHBIC CHTYAIlMH Ha S3bIKE
F€OMETPUH, HUCCIEAOBATh MOCTPOEHHBIE MOJEIU C HUCIOJIB30BAHUEM TIE€OMETPUUYECKUX MOHATHU U
TeopeM, ammapaTa anreOpbl, pemarb MpaKTUYEeCKHe 3a/add, CBS3aHHBIE C HAaXOXKIECHUEM
F€OMETPUYECKUX BEIUYUH;

® UMETh MPEACTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHS '€OMETPUH KaK COCTaBHOM 4acTu QyHIaMeHTa
Pa3BUTHS TEXHOJIOTUH.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBbIE YHHBepCcaIbHbIe Y4eOHbIe 1eHCTBUS

ba3oBble 1ornyeckue geficTBus:

BBISIBJISITH W XapaKTepU30BaTh CYLIECTBEHHbIE IMPU3HAKKM MAaTEMaTHYECKHMX OOBEKTOB, IOHATHH,
OTHONIICHUNA MEXIY TOHATUSAMHU, (OPMYIUPOBATH OMpEACNICHUS TOHATUN, YCTaHABIMBATH CYIIECTBEHHBIH
MpU3HAK KIaCCU(PUKAIIMU, OCHOBAHUS JIJIsl 000OIIEHUS U CPaBHEHUS, KPUTEPUHU IIPOBOJIUMOTO aHAIIN3a;

BOCIIPHHUMATh, (POPMYIUPOBaTh M NMPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U OTPULIATEIHHBIC,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITH MaT€MaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHBOpeurs B (aKTax, aHHBIX,
HAOIOJICHUSX U YTBEPKACHUSX, MPEJIaraTb KPUTEPUH TSI BHISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA;

JIeJ1aTh BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUH,
YMO3AKJIFOUCHUH 10 aHAJIOTHH;

HPOBOJIUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (IIPSMbIE U OT IPOTUBHOTIO),
BBICTPaNBaTh apryMEHTAINIO, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPBI, 000CHOBHIBAaTh COOCTBEHHBIE CYXIECHUS
Y BBIBOJIBL;

BbIOMpaTh CIIOCOO pelleHus y4yeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILLEHHS, BHIOMPATh
HaunOoJee MOAXOAIMUN ¢ yYETOM CaMOCTOSITETILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATENbCKUII MHCTPYMEHT IO3HAaHUSA, (HOPMYIHPOBATh BOIMPOCHI,
¢ukcupyronue MpoTUBOpeUre, MNpodIeMy, YCTaHABIMBATH MCKOMOE W JaHHOE, (OpMHUpOBaTh THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULMIO, MHEHHUE;

IIPOBOAMTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIA OKCIIEPUMEHT, HCCIIEIOBAHUE II0 YCTaHOBJIECHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oObeKTa, IBJICHUS, IPOLECCa, BBIIBICHUIO 3aBUCUMOCTEN MeX1y 00beKTaMu,
SBJIEHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIHO (pOopMyIMpOBaTh 0OOOIIEHHS U BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOIO HaOIIOIEHUS,
UCCIIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 000OIICHHIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MIPOLIECCA, a TAK)KE BBIABUIATH MIPEAIIOJIOKEHNS O €T0 Pa3BUTHH B
HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmaumeii:

BBISABIIATH Ae(pULINTH HHPOPMALIUH, JaHHBIX, HEOOXOMMBIX [UIS OTBETA HA BOTIPOC U JUIs peILICHHs 33/1a4H;

BbIOMpPaTh MHGPOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3HPOBATH, CHUCTEMATH3HPOBATH U
UHTEPIPETUPOBATh MH(POPMALINIO PA3TUYHBIX BUJIOB U (POPM MpeICcTaBICHHUS;

CTPYKTYpUPOBATh HH(OPMALIKIO, IPEICTABIATh €€ B pa3IMuHbIX (hopMax, UUTIOCTPUPOBATH rpapuuecKu;



OLIEHUBATh HAAEKHOCTh HH(POPMAITUH 110 CAMOCTOATENBHO CHOPMYTUPOBAHHBIM KPUTECPHUSIM.

KomMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0uenne:

BOCIIPHHUMATh ¥ (OPMYIIMPOBATH CYXJICHUS B COOTBETCTBUHU C YCIOBUSMHU U IIENSIMHU OOILEHUS, SICHO,
TOYHO, 'PAaMOTHO BBIPpAXXAaTh CBOIO TOUKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBaTb IMOACHCHUA 110 XO4Y
peleHus 3aJaui, KOMMEHTHUPOBATh MOJIYyYeHHBIN pe3ysbTar;

B X07ie 00Cy:XIeHUS 3a7aBaTh BOIIPOCHI IO CYIECTBY 00CYK1aeMOii TEMbI, MPOOIEMBI, periaeMoi 3a1auu,
BBICKA3bIBATh MJACH, HALICIICHHBIC HAa IMOUCK PCHICHUSA, COIIOCTABJIATL CBOU CYXICHHA C CYKACHUAMU APYTIHUX
YYaCTHUKOB JUAJIOTa, OOHAPYKUBATh PAa3IMUUE U CXOJCTBO MO3UIMH, B KOPPEKTHOH dopMme (HopMyIupoBaTh
pa3Horjacusi, CBOM BO3PaKEHUS;

MPEJICTaBIATh PEe3yIbTaThl PEIICHUS 3a7au, SKCIIEPUMEHTa, UCCIEI0BaHUs, MPOEKTa, CAMOCTOSTEIbHO
BEIOMpaTh OpPMAT BBHICTYILICHUS C YIETOM 3a/1a4 PE3CHTANN U OCOOCHHOCTEH ayTMTOPHUH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJISITh IUIAH, AJTOPUTM PEIIECHUS 3a]a4yH, BBIOMPATh CHOCOO peHIeHUs C Y4€TOM HMEIOLIUXCS
pPecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BapUAHThI PEIICHUM C YUETOM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HABBIKAMH I[IO3HABATEIIBHOW pe(ICKCHU KaK OCO3HAaHUS COBEPIIACMBbIX JCUCTBHHA U
MBICJIUTEIIBHBIX TPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh CIIOCOOAMH CaMOMPOBEPKHU, CAMOKOHTPOJISI MpoIecca 1
pe3ynbTaTa peleHus MaTeMaTUIeCKOM 3a1a4u;

NpEeABUAECTh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HHMKHYTh IPU PEUIEHUH 3a/1a4d, BHOCUTb KOPPEKTUBHI B
JIeSATeTLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJibTaTa IEJIU U YCJIOBHSIM, OOBSCHATh NPUUMHBI JOCTHIKEHUS WIU
HEJOCTH)KCHUS PE3YIbTATOB JESTEIHHOCTH, HAXOJUTh OIIHOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITEIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBUIYAJbHOW pPaOOThI MPU pEHICHUH
y4eOHBIX 3a/1a4, IPUHUMATh 11€JIb COBMECTHOM I€ITeIbHOCTH, INIAHUPOBATH OPTaHU3aIMI0 COBMECTHOM pabOTHI,
pacmpenensTh BUIBI paboT, TOTOBapUBaThCs, 0OCYXKIaTh MPOILIECC U pe3ynbTaT paboThl, 00001aTh MHEHUS
HECKOJIbKUX JIHOJIEH;

Y4acTBOBATh B IPYNIOBBIX (hopMax paboThI (00CYKIeHNs, 0OMEH MHEHUH, «MO3TOBBIE IIITYPMbD» U UHBIE),
BBITIOJIHSITH CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOU JIEUCTBUS C APYTUMH WICHAMH KOMaH/IbI, OLICHUBATH
KauyeCcTBO CBOEro BKJIaga B OOHMI TPOAYKT MO KPUTEpUsM, CGHOPMYIUPOBAHHBIM yYaCTHHUKAMU
B3aUMO/ICHCTBUSI.

Ilepeyens (koau(pukaToOp) NPpoBepPsEMbIX
TPe0OBAHMH K MeTallpeMeTHbIM Pe3y/1bTATaM 0CBOCHHS
OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeHEro 0011ero
o0pa3zoBaHusi

Kon [IpoBepsiembie TpeOOBaHUS K METANPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS
MIPOBEPSEMOT0 | OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMBbI CPEHETO OOIIIETO 00pa30BaAHMS
TpeboBaHUs




[To3HaBarenbHbIE YHUBEpCAIbHbIE yueOHbIe eiicTBu (nanee - YY /1)

Ba3oBrle jJornueckue NeNCTBUA

YcTaHaBIIMBATh CYIIECTBEHHBIN MTPU3HAK WM OCHOBAHUS ISl CPAaBHEHUS,
Kiaccuukanuu u 0600IIeHUS

BriaBnsate 3aKOHOMEPHOCTH W IIPOTUBOPECUYHA B pacCMaTpuBaACMBbIX
SBJICHUAX

CamoctosTenbHO  (popMynHMpoBaTh M aKTYaJIM3UPOBAaTh  MpoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEeNeNATh IeNU JeSTEIBHOCTH, 337aBaTh IMapaMeTPbl U KPUTEPUU HX
JOCTYDKCHUS

1.1.4

BHocUTh  KOppPEeKTHBBI B  JESITEIBHOCTb, OLIEHUBATh COOTBETCTBHE
pe3yIbTaTOB IEJISIM, OLICHUBATh PUCKHU TTOCIIECICTBUM JIEATETLHOCTH

Pa3suBath KpCaTHuBHOC MBINIJICHUC ITPU PCIICHUHN ) KU3HCHHBIX HpO6HeM

1.2

bazoBrie uccneaoBaTenbCKue JAeMCTBUS

1.2.1

Bnaners HaBbIKaMH y‘Ie6HO—HCCHC,Z[OBaTeHBCKOﬁ u HpOGKTHOﬁ
ACATCIIbHOCTH, HABBIKAMH PA3pPCIICHUA np06neM

1.2.2

OBnazneHue BHJIAMHU JEATEIBHOCTH IO MOJIYYEHMIO HOBOTO 3HAHUS, €ro
MHTEpIIpeTalluy, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYallUsX, B TOM YHCJIE IIPU CO3/1aHUM YUEOHBIX U COLIMATIBHBIX TPOEKTOB

1.2.3

@opMUPOBAHHE HAy4YHOTO TUNIA MBIIUICHUS, BJIAQJCHHUE HAy4YHOH
TEPMHUHOJIOTUEN, KITIOUEBBIMU TOHATUSMHA U METOAAMU

1.2.4

BBISBIIATE NPUYMHHO-CIECTBEHHBIE CBSA3M W  aKTyalM3HpOBaTh 3ajauy,
BBIIBUTaTh TMIIOTE3Y €€ PEIICHUs, HaXOJUTh apryMEHThI JUIsl JI0Ka3aTelbCTBa
CBOMX YTBEpXKJIEHHH, 3a/]aBaTh NapaMeTpbl U KPUTEPUU PELICHHS

1.2.5

AHaJ'II/IBI/IpOBaTB MOJIYYCHHBIC B X04€ PCIICHUS 3aJa4u pE3ybTaTbl, KPUTUICCKU
OLCHUBATH UX NOCTOBCPHOCTD, IIPOTHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX




1.2.6

YMeTh MepeHOCUTDh 3HAHUS B MO3HABATEIBHYIO U MPAKTHYCCKYIO 001acTH
KHU3HEISSITEILHOCTH,

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PA3HBIX NPCAMCTHBIX 06HaCTeI71; OCYIICCTBJIATDH
1eJICHANIPABJICHHBIH MTOUCK MEePEeHOca CPECTB U CIIOCOOOB JICHCTBUS B
po(heCcCHOHATLHYIO CPEAY

1.2.7

CriocoOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pEIICHUS
NPaKTHYECKHX 33]a4, IPUMEHEHHUIO Pa3JINUYHBIX METOJIOB MTO3HAHNS;

CTaBUTh H (OPMYJIHUPOBATH COOCTBEHHBIE 3a7adyd B 00pa3oBaTeIbHOMN
JeATEIIFHOCTH U )KU3HEHHBIX CHTYaIHSIX;

CTaBUThb HpO6JICMBI U 3a7la4u, JOITYCKAarIHEC AJIbTCPHATUBHBIC PCIICHU A,
BBIJIBUTaTh HOBBIC HJICH, TIPEIIaraTh OPUTHHAIBHBIE IOXObI M PELICHUS;
pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YI€TOM aHAIN3a UMEIOITUXCS
MaTepUaIbHBIX U HEMAaTEePUAIBHBIX PECYPCOB

1.3

Pa6ora ¢ nadopmarueit

1.3.1

Brnaners HaBblkamMu moiydeHHs MH(OPMAIMHM W3 MCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIBHO  OCYILUECTBJIATh  IIOMCK, AaHAJM3, CUCTEMATU3aLUIl U
UHTEPIPETANN0 HHPOPMALUHU PA3IMIHBIX BUJOB U (OPM TPEICTABICHHS

1.3.2

Co31aBaTh TEKCThI B pa3jIMYHbIX (opMarax ¢ ydeToM HazHaueHHUs MHPOpPMALUU
U [EJEeBOH ayIuTOpHH, BBHIOMpas ONTHMANbHYIO (OpMy NpeIACTaBICHHS U
BHU3yall3alUuU

1.3.3

OI_ICHI/IBaTL JAOCTOBEPHOCTD, JCTUTUMHOCTD I/IH(1)OpMaI_[I/II/I, €
COOTBCTCTBUC IMPABOBBIM U MOPAJIBHO-OTUYCCKHUM HOpMaM

1.34

Hcnonp3oBath cpencTBa HHPOPMAIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHM
B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AI[MOHHBIX 3aJa4 C
coOoIeHeM TpeOOBaHUI SPrOHOMUKHM, TEXHHUKH O€30MAaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM, HOpM HH(POPMAIMOHHON
0e301macHOCTH

1.3.5

Bnagerr  HaBbIKaMM  pacHO3HABaHUS W 3AIIUTHl  MHQOpMALUH,
UH(POPMALIMOHHOM 0€30MaCHOCTH JTMYHOCTH

KommyHnukatusnsie YV /|

2.1

Oo1enne

2.1.1

OcymiecTBISITh KOMMYHHKAIIMHN BO BCEX cpepax KU3HU; BIIAJIETh
Pa3TUYHBIMH CITIOCOOaMM OOIIEHHUS M B3aUMOICHCTBUS

Pa3BepHYTO " JIOTUYHO U3JIaraTb CBOKO TOYKY 3pCHUS C UCITIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB




TemaTn4yeckoe IIAHUPOBAHUE MO yueOHOMY npeameTty «I'eomerpus» (yriy0JieHHbI YPOBEHbD)

10 KJIACC
No Tema KoaunuecTtBo Buabl gesiTeJILHOCTH DJIeKTPOHHbIE
YpPOKa aKajgeMuuec uudgpoBbie
n/n KHX 4aCOB o0pa3oBaTe/ibHbI
e pecypchl

Paznen 1. BBenenue B crepeomerpuio. 23 yaca. KP — 1, [1P — ner.

OcHOBHBIE IpaBUIIa U300pAKEHUS HA PUCYHKE
1 IJIOCKOCTH, MapaJljIeNIbHBIX MPSIMBIX (OTPE3KOB), 1
CEpeIMHBI OTPE3Ka

[ToHsATHS cTepeoMeTpHUM: TOUKA, NIpsMas,
IUIOCKOCTB, MpOocTpaHCcTBO. OCHOBHBIE NpaBUiIa
2 n300pa’keHMs Ha pUCYHKE TUIOCKOCTH, 1
NapauIeIbHBIX IPSIMbIX (OTPE3KOB), CEpEANHbI
oTpe3Ka

[TonsiTHst: mepecekaronecs MIOCKOCTH,
3 NIEPECEKAIOIINECS IIPsIMAsi U IJIOCKOCTB; 1
MOJIyTIPOCTPAHCTBO

IlonsaTus: MepeceKaromuecs miI0CKOCTH,
4 Nnepecekaromuecsa npsamasa 1 rmiIOCKOCTh; 1
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paXkeHNE MPOCTEUIITNX
5 MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX 1
00BEKTOB

MHororpaHHuKH, U300pakeHNe MPOCTEUIITNX
6 MIPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIINX 1
00BEKTOB

OmnpenensTh MIOCKOCTh Kak GuUrypy,

B KOTOPOU BBIIIOJIHAETCS

iaHumeTpus. Jlenate npocrennme

JIOTUYECKHE BBIBOJIBI U3 aKCHOMATHKHU

IUIOCKOCTH. [IpUBOUTE IPUMEPHI https://resh.edu.r
peanbHbIX 00BEKTOB, HJIeATH3aIHeH u/subject/17/10/
KOTOPBIX SIBIISIFOTCS] AKCUOMBI

reoMeTpun. M3y4ars, IpUMEHATH

IIPUHLIAIIBI IOCTPOEHUS CEYECHUI.

Hcnonws3oBarh 1715 IOCTPOCHUSA

CEYECHMI METOJI CIIEI0B, METO/

BHYTPEHHETO IIPOEKTUPOBAHHUS, METOL

IepeHOca CEKyIleH MITOCKOCTH.

Pemrates crepeomeTpuyeckue 3a1aumn:

Ha ONpe/IeJICHUE BHUJIa CEYEHUS U

HAaxO0KJICHHUE €ro ILIOIIAIHN.
AKTyanu3upoBaTh GaKThl U METOJIbI
IIJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

Hcnonb30BaTh Npy pelIeHuH 3a/1a4
CIIEIYIONIHE TUITAHUMETPHUECKIE
(aKThl ¥ METOJIBI:




AXCcHoOMEI CTCPCOMETPHUH U ICPBBIC CICACTBHUA U3
HHX

AXCcHoMEI CTCPCOMETPHUH U ICPBBIC CICACTBHUA U3
HHX

10

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3
HuX. CriocoObl 3a/1aHus NPSIMBIX U IIJIOCKOCTEN B
npoctpancTBe. O003HAYCHUS TPSIMBIX U
IIJIOCKOCTEMN

N300pakeHne ceueHuit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE TPOXOAST Yepe3 ux peopa.
N3o0paxenue nepeceueHus MoJTyueHHbBIX
IJI0CKOCTEN. PackpammBanue MOCTPOESHHBIX
CEYEHUH Pa3HbIMM LIBETaMU

11

N300pakeHne ceueHni mupaMubl, Kyda u
IPU3MBI, KOTOPBIE IPOXOAAT uepe3 ux peéopa.
N3obpaxenue nepeceueHus MoJTyueHHbBIX
IJI0CKOCTEN. PackpammmBaHye MOCTPOEHHBIX
CEYEHUH pPa3HbIMM LIBETaMU

12

N300pakeHne ceueHnit mupaMuibl, Kydoa u
MPU3MBI, KOTOpBIE IPOXOIAT Uepe3 ux peéopa.
N3o00pakeHne nepeceueHus moaydYeHHbIX
IJI0CKOCTeN. PackpammBanue MOCTPOEHHBIX
CEYEHUH pPa3HbIMU LIBETAaMU

13

N300pakenue ceueHnit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux peopa.
N3o0paxeHue nepeceyeHus Noay4yeHHBIX
IJIOCKOCTEN. PackpammBanie mOCTPOCHHBIX
CEUEHUH pa3HBIMU I[BETAMU

Teopems! Qasiecau 0
MPONOPLUUOHAIBHBIX OTPE3KaX.
ANropuT™ AeNeHus OTpe3Ka Ha n
paBHbIX yacteil. Teopema Menenas.
PaBHOOEIpEeHHBIN TPEYTOIbHUK.
PaBHOCTOpOHHUI TPEYTOJbHUK.
[IpsAMOYTOIBHBIN TPEYTOIbHUK.
CBOMCTBO cpellHEN JIMHUU
TpeyroyibHIKa. CBOMCTBO
OHMCCEKTPUCHI yriia TPEYroJbHUKA.
CBOICTBO M€IMaH TPEYroJIbHUKA.
[Ipu3naku mogo6us TPEyroabHUKOB.
[omyyats npeacraBneHus 00
OCHOBHBIX 3Tanax pa3BUTHs
r€OMETPUHU KaK COCTAaBHOM YacCTH
(dbyHIaMeHTa pa3BUTHs TEXHOJIOTUI

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/




14

Mertopa cnenoB Ui NOCTPOCHUS CEUEHUI

https://resh.edu.r
u/subject/17/10/

15

Meton cie0B U1 IOCTPOCHUS CEUEHUM.
CBolicTBa nIepeceyeHn MPSAMBIX U IIIOCKOCTEN

16

17

18

Meton cie0B U1 IOCTPOCHUS CEUEHUM.
CaolicTBa niepeceyeHui MpsAMBIX U IIIOCKOCTEN

[TocTpoeHue ceueHuii B mupamuie, Kyoe mo Tpém
Toukam Ha pEopax. Co3naHue BHIHOCHBIX
YyepTexel U 3aMuch M1aroB MOCTPOSHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe o Tpém
ToukaM Ha péopax. Co3zaHne BBIHOCHBIX
yepTeskell U 3aluch aroB MOCTPOEHUS

https://resh.edu.r
u/subject/17/10/

19

[TocTpoenue ceuenuii B nupamuie, Kyoe no Tpém
ToukaM Ha péopax. Co3aHue BEBIHOCHBIX
yepTexel U 3anuch H1aroB MNOCTPOSHUs

20

21

22

[TocTpoenue ceuenuii B nupamue, Kyoe rno Tpém
ToukaM Ha péOpax. Co3aHue BEBIHOCHBIX
YEpTEKEH U 3aIUCh 1IaroB MOCTPOCHUS

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

[ToBTopenue nnanumerpun: Teopema MeHenast.
PacueTsl B ceueHUsIX Ha BBIHOCHBIX YEPTEkKAX.
Hcropust pa3BUTHS INIAHUMETPUU U CTEPEOMETPUU

https://resh.edu.r
u/subject/lesson/2

503/start/

23

Koumponvnas paboma "Axcuomot
cmepeomempuu. Ceuenus"




Pa3znen 2. BzanmHoe pacnoJio:keHue npsiMbIxX B npocrpancrse. 6 yacos. KP -1, IIP —ner.

24

B3anMHOE pacnosioKeHue NpsiMbIX B
npoctpaHcTBe. CKpeLBarOIUeCs PsIMbIE.
[Tpr3HaKkK CKpelUBaOIUXCsl IPSIMBbIX.
[TapannenbHble IpsIMbIE B IPOCTPAHCTBE

25

TeopemMa 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH
IIPSAMOM NapAJIEIbHOW JAHHOMN IPSIMOM,
MPOXO/SIIEH yepe3 TOUKY MPOCTPAHCTBA U HE
Jexanien Ha TaHHou npsmoi. Jlemma o
MePEeCeUCHUH TTapalIeNIbHBIX MPSAMBIX IIJIOCKOCThIO

26

[TapannenbHocTh Tpex npsiMbix. Teopema o Tpéx
napauleJIbHBIX NpsAMbIX. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

27

[TapamnensHoe mpoekTupoBanre. OCHOBHbBIE
CBOICTBa MapaJljIeIbHOTO MPOEKTUPOBAHUS.
N306paxenue pa3HbIX GUryp B napajjiebHON
HpOEKIUU

28

29

lenTpanpHas mpoekuus. YTomi ¢
COHAIPaBJIEHHBIMU CTOPOHAMU. YTOJ MEXY
TPSIMBIMH

3aja4yn Ha JJOKA3aTeIbCTBO U MCCIIC0OBAHHE,
CBSI3aHHBIE C PACITOIOKEHHEM MIPSIMBIX B
POCTPAHCTBE

Knaccudunuposars B3auMHOE
PacrojoKEeHHUE NPSMBIX B
IIPOCTPAHCTBE, MIUTKOCTPUPYS
PUCYHKAaMH U MPUBOJIS IPUMEPHI U3

https://resh.edu.r
u/subject/17/10/

peanbHO )kU3HU. J[0Ka3pIBaTh
TEOpeEMY

O CYLIECTBOBAaHMM U €IMHCTBEHHOCTH
HapaJuIeIbHON NPAMON, IPOXOAAIEH
gyepe3 TOUKY IPOCTPaHCTBA U HE
JeXKalled Ha IPYrou NpsMOu; JIEMMY

0 TEPECeUCHUH TIIOCKOCTH JIBYMSI
HapajIeIbHBIMH IPSIMBIMH; TEOPEMY https://resh.edu.r
0 TPEX MapauIe/IbHBIX MPAMBIX. u/subject/17/10/
Jlokxa3bIBaTh MpHU3HAK

CKPELIMBAIOIIMNXCS MPAMBIX, TEOPEMY
0 CKPEIIHUBAIOLTUXCS TIPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANpPAaBICHHBIMU
ctopoHaMu. OOBIACHATD, UTO

Ha3bIBACTCS MapalICIbHBIM U
HEHTPaIbHBIM TPOESKTUPOBAHUEM U
KaK BBITIOJIHSIETCS IPOSKTHPOBAHNE
¢buryp Ha IWIOCKOCTh. J[oKa3bIBaTh
CBOICTBA MapajuIeIbHOTO
MIPOEKTUPOBAHUSL.

N3obpaxaTs B mapayieabHOM
MPOEKIUU Pa3HbIE T€OMETPUUECKUE
¢buryps.

Pemiates crepeomerpruueckue 3agaun
Ha JI0Ka3aTelbCTBO U UCCIIEJOBaHHeE,
CBSI3aHHBIE C PACIIOJIOKEHUEM MTPSMBIX
B npocTpaHcTBe. [IpoBOaUTH
JTIOKa3aTelIbHbIE PACCYXKIACHUS MTPU




pEeLIeHNN TeOMETPUUYECKUX 3a/1aY,
CBSI3aHHBIX CO B3aMMHBIM
PacroJI0KEHUEM NPSMBIX B
npoctpaHcTBe. CpaBHUBATD,
aHAJIM3UPOBATh U OLICHUBATH
YTBEP)KICHUS C LIEIIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHHH.
MoaenupoBarh peajibHbIE CUTYAllUH,
CBSI3aHHBIE CO B3aUMHBIM
pacrojoKeHUEM NPSIMbIX B
IPOCTPAHCTBE, Ha SI3bIKE FEOMETPUH.
HccnenoBaTh OCTpOEHHBIE MOJIENH C
UCII0JIb30BAaHUEM I'€OMETPUUECKUX
IIOHATUH U TEOpEM, anmapara
anreOpbl, HU(POBBIX PECYPCOB.
[TonyuaTs npencraBieHue o
LIEHTPaJIbHOM IIPOEKTUPOBAHUU U 00
HUCTOPHH palOT MO TEOPUU
NEPCIIEKTUBBI

Paznea 3. IlapanienbHOCTh NPAMBIX M IJI0CKOCTel B mpocTpancTie. 8 yacos. KP — ner, IIP — ner.

30

31

32

[TonsiTHsI: MapaJIIebHOCTD NPSMOM U MJIOCKOCTH B
npocTtpaHcTse. [Ipu3Hak napamienbHOCTH IPAMON
1 T10cKocTH. CBOMCTBA NApAJIEIBHOCTH MPSAMON

U TUIOCKOCTH

I'eomerprueckue 3a1a4n Ha BBIYUCIICHUE U
JI0Ka3aTelIbCTBO, CBS3aHHBIE C I1APaJUICIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE
[TocTpoeHne cedeHns, MPOXOIALIETO YePe3
JAHHYIO IIPSIMYIO Ha YEpTEkKe U NapaJIeIIbHOTO
Ipyrou npsamou. Pacuér orHomenuin

Knaccudpunuposars B3auMHoe
PacrosoKEeHUE NPSMOM U MIIOCKOCTH
B [IPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIME IIPUMEPBI U3
peanbHOM )KU3HU.

DopMyIMpOBaTh ONPEACIEHNE
napajuIeNbHbIX TPSIMON U MJIOCKOCTH.
Jloka3pIBaTh IPU3HAK O
MapajuIeIbHOCTH IPSIMOU 1
IIJIOCKOCTH; CBOMCTBA MapaliIeIbHOCTH
MPSAMON U TJIOCKOCTH.

https://resh.edu.r

u/subject/17/10/




33

34

[NapamtenbHas MpoeKIMs, TPUMEHEHUE IS
IIOCTPOEHUSI CEUCHUH Ky0a U napaesenumnesa.
CBolicTBa napasuieienune1a u Npu3Mbl

IMapannensHble mockocty. [pusHaku
NapaJyIeIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 nmapaieIbHOCTH U €JUHCTBEHHOCTH
MJIOCKOCTH, MPOXOSIICH Yepe3 TOUKY, He
MPUHAJISKAITYIO TAHHOU IJTIOCKOCTH M CIIEJICTBUS
n3 HEeE

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapajuIeJIbHOCTU MPSIMBIX IIEpECeUeHus IpU
NEPECEUEHUH JBYX MapaUIeIbHbIX INIOCKOCTEN
TpeThen

37

CoiicTBa mapanienbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHBIX MPSMBIX, 3aKIIOUEHHBIX
MEXy MapajIeNbHBIMU TUNIOCKOCTSIMU; O
NIEPECEYEHUH NPSAMOI C JBYMsI NTapaJljIeIbHBIMU
IUIOCKOCTSIMU

Pewates crepeomerpruueckue 3agauu
BBIYMCIICHUS U JI0KA3aTENIbCTBO,
CBSA3aHHBIC C [1APAJUICIBHOCTHIO
MPSIMBIX U INIOCKOCTEH B
IpocTpaHcTBe. Pemars npakruaeckue
3a/1a4d Ha MOCTPOEHUE CEYCHUM Ha
4yepTekax TeTpadapa u
napaienenunena. Pemars
CTEPEOMETPUYECKUE 3a/1a4H,
CBSA3aHHBIE C IOCTPOCHUEM CEUECHUU
IIJIOCKOCTBIO.

[IpoBOAUTH JIOTHUECKU KOPPEKTHBIE
JIOKa3aTelIbHbIC PACCYKIACHUS IIPU
pELICHUH T€OMETPUUECKUX 3a7au
CBSA3aHHBIX C [TAPAJLIEIbHOCTBIO
IIJIOCKOCTEM.

CpaBHI/IBaTI) 1 aHaJIM3UPOBATH
pealbHbIEC CUTYyalUH, CBA3aHHBIE C
MapaJuIEIbHOCTBIO MIPSIMOHN U
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJIEINPOBATh PEAIbHBIE CUTYAIINH,
CBSA3aHHBIC C [1ApaJLIEIbHOCTBIO
NPSAMON U TUIOCKOCTH B MPOCTPAHCTBE,
Ha sI3bIKE T€OMETPUU

https://resh.edu.r
u/subject/17/10/

https://resh.edu.r
u/subject/17/10/

Paznea 4. IlepneHaAuKYJISAPHOCTH NPAMBIX M IJIOCKOCTel B mpocTpaHcTie. 25 yacoB. KP — 1, IIP — HerT.

38

39

[ToBTOopenue: Teopema [Tudaropa Ha mIOCKOCTH

[loBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJIBHOTO
TpPEeYrojbHUKa

AKTyanu3upoBaTh (DaKThl U METO/IbI
IIaHUMETPHUH, PEIICBAHTHBIC TEMCE,
IIPOBOJUTH AHAJIOTHUH.
@opMynHpOBATH ONIPEACIICHHUS:
NEPIEHIUKYIISIPHBIX NPSAMBIX B
IIPOCTPAHCTBE; ONPEAECICHHUE MIPSIMOH,

https://resh.edu.r
u/subject/lesson/1

490/start/




CgoiicTBa Ky0a 1 MPsIMOYT'OJIHLHOTO

40 napajuiejenumnesia

41 Brruncnenue 1MH 0TPE3KOB B KyOe U
IPSIMOYTOJIBHOM MapajuieenuIene
[IeprieHIUKYIAPHOCTD NPSAMOMN U IIIOCKOCTH.

42 [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U
IJIOCKOCTH
[lepneHAMKYISIPHOCTD MPSAMOM U TNIOCKOCTH.

43 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U
IJIOCKOCTH
TeopeMa 0 CyIlIeCTBOBAHUM U €IMHCTBEHHOCTH

44 NpsIMOM, MPOXOALIEH Yepe3 TOUKY MPOCTPAHCTBA
Y TIEPIIEHANKYJISIPHON K IIIOCKOCTH

45 [InockocTu 1 nepneHANKYISIPHbIE UM MIPSIMbIE B
MHOTOTpaHHHKaX

46 [InockocTu 1 nepneHANKYISIpHbIE UM MIPSIMbIE B
MHOTOTpaHHHUKaX

47 [lepniengukynsap u HakioHHas. [loctpoenue
NEPIEHIUKYIIApA U3 TOYKU Ha MPSAMYIO

43 [lepniengukynsap u HakioHHas. [loctpoeHue
NEePIEeHIUKYIIApa U3 TOYKU Ha MPSIMYIO

49 Teopema o Tpéx nepneHAUKYIApax (mpsmas u
oOpatHast)

50 Teopema o Tpéx nepneHAUKYIApax (mpsmas u

obOpatHas)

MEPIIECHANKYISIPHOMN K MIIOCKOCTH.
Jloka3bIBaTh: JIEMMY O
NEPIEHIUKYJIIPHOCTU ABYX
NapajuieJIbHbIX MPSAMBIX K TPEThEH
IIPSIMOM; TEOPEMBI O CBSI3H MEKY
MapajIeIbHOCTBIO MPSMBIX U UX
MEPIEHIUKYISIPHOCTBIO K IIJIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MIPU3HAK NEPIEHIUKYISIPHOCTH
MPsIMOM U TIOCKOCTHU; TEOPEMY

O CYLIECTBOBAHUH U €IUHCTBEHHOCTHU
MPSIMOH, IPOXOIALIEH Yepe3 TaHHYIO
TOYKY W IEPIICHIUKYISIPHON K JaHHOU
IIJIOCKOCTH.

N3o0paxaTs B3aMHO
MEePIEHIUKYISIPHBIE IPSIMYIO U
IIJIOCKOCTB.

DopmyIUPOBATH CBOMCTBO
MEPIEHIUKYIISIPA 110 OTHOLIEHUIO K
IIJIOCKOCTH.

[TonyuaTe npencTaBieHe O 3HAYEHUH
MEepIEHIUKYISIpA ISl APYTUX
oOnacreii HaykH ((pu3uKa, SHEpreTrKa,
Ja3epHbIE TEXHOJIOTUN), B pEAJIbHON
KU3HH (TEXHUKA, OKPYKAFOIIas
oOcTaHoBKa). JlOKa3bIBaTh
YTBEPKJICHHUSI, CBSI3AHHBIE C
MPOEKIMEN MPAMON Ha TUIOCKOCTb,
HENEePIEeHIUKYIAPHYIO K 3TON
psAMoH. JIOKa3bIBaTh TEOPEMY O TPEX
MEPIEHIUKYISIPAX U TEOPEMY
00paTHyIO TeopeMe 0 TPEX
nepneHaukyisipax. [lomyqyars

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/




51 VYroa Mexay CKpelMBaroMMHCS IPSIMbIMU

50 [Touck neprneHuKyIIpHBIX NPSIMBIX C IOMOIIbIO
NEPIEHIUKYIISPHBIX MIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE

54 [TocTpoenue ceuenuii Kyoa, mpU3MBlI, H})aBHJ‘IBHoﬁ
MUPAMHU/JIbI C TOMOLIBIO OPTOTOHAJILHON MTPOEKIIMU

55 [TocTpoenue ceuenuii Kyoa, MpU3MBlI, nPaBI/IJILHoﬁ
MUPAMHU/JIBI C TOMOUIBIO OPTOTOHAJILHON MTPOEKIIMU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIIBHO

56 mIockocTH. [lnockocTu cummeTpuii B
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH KakK CJIEICTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacy€T paccTossHui
OT TOYKH JI0 MJIOCKOCTH

59 IIpaBunbHBIE MHOTOTpaHHUKU. Pacy€r paccrostHui
OT TOYKH JI0 IIJIOCKOCTH
CniocoObl OyCTUTH NEPIIEHANKYIISPDI:

60 CUMMETPUS, CABUI TOUKHU IO NapaljieIbHON
IPsIMOi

61 CnBur 1o HenapaJIeNbHOW NMPSAMON, U3MEHEHUE
paccToaHun

2 Koumponvnas paboma "Bzaumnoe pacnonodxcenue

NPAMbBIX U NI0CKOCmel 8 npocmpancmee”

MPECTaBICHUE 00 OPTOTOHATHHOM https://resh.edu.r
MPOEKTUPOBAHUHU. [{0Ka3bIBATH u/subject/17/10/
TEOPEMY O IIPOEKIIMHA TOYKHU Ha

MPSMYIO.
Pemats crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C MEPIEHIUKYIISIPHOCTHIO

IpsIMOM U TUIOCKOCTH. PemaTe
IIPUKJIaHBIE 3a/1a4M, CBSI3aHHBIE C https://resh.edu.r
HAax0KJICHUEM I€OMETPUUYECKHUX
BEIWYUH. Pemare ctepeomeTpudeckue
3a/1a4y, CBA3aHHBIE C IPUMEHEHHUEM

u/subject/17/10/

TEOpPEMBI O TPEX MEPIEHIUKYIIApax,
HAax0KJICHUEM PaCCTOSIHUM,
IIOCTPOCHHUEM ITpoeKnid. CpaBHUBATh
Y AaHAJIM3UPOBATh YTBEPKICHHUS C
LIETIBIO BBIABJICHUS JIOTUYECKHU
KOPPEKTHBIX U HEKOPPEKTHBIX
paccyXIeHni. AHAJIN3UPOBaTh U
MOJEJIIMPOBATh Ha S3BIKE T€OMETPUHU

https://resh.edu.r
u/subject/17/10/

pealbHbIE CUTyalluH, CBA3aHHBIC

C IEPIEHANKYJIAPHOCTBIO NPSAMON U
IIJIOCKOCTH; UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN, B TOM YHCIIE U
C UCIIOJIb30BaHMUEM arrapara ajareopsl

Pasznea S. Yrasl u paccrossuus. 16 yacos. KP — 1, I1P — ner.




63

64

[ToBTOpEeHMeE: yron Mexay IpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B IPOU3BOIHLHOM
TPEYroJbHUKE, TEOpEMa KOCHHYCOB

[ToBTOpEHME: Yroa MeXay CKpPEeIMBaIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

65

FGOMeTpI/I‘-IeCKI/Ie MCTOJbI BEIYUCIICHUA YyIJIa
MCKAY MPSAMBIMHA B MHOTI'OI'PAaHHUKAX

66

67

68

69

70

JIByrpansbiii yroa. CBOMCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOIO yria

[lepnienqukynspHsie mwiockoctu. CBoiicTBa
B3aMMHO NEPIIEHINKYISPHBIX MTOCKOCTEN

[Tpu3Hak neprneHKyIIPHOCTH IUIOCKOCTEM;

Teopema O MPSIMOi TIepecevIeHUsI IBYX TIOCKOCTEH

NEPIEHAUKYIISIPHBIX TPEThEH INTIOCKOCTH
[TpsMoyronbHbIN napasienenunesn; Kyo;
M3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuiesenumne1a

TeopeMa 0 rMaroHany NpsMOYTOIbBHOTO
napaJuleJIenuIe1a u CIeACTBUE U3 HEE

71

72

CrepeomeTprdecKue 1 MPUKIIaTHBIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHHEM
MPSIMBIX U TTTIOCKOCTH

HOBTOpCHI/IeZ CKpCIIUBAOIHNECA NPSAMEIC,
MnapaiyiCJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOI'OI'paHHHUKAax

AKTyanu3upoBaTh (DaKThl U METOJIBI
IUTAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHUH.
DopMyIUpOBaTh ONpEACICHUE
JBYTPAHHOI'O yIJIa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEHHBIX YIJIOB ABYTPAHHOIO yIJja.
KnaccuduuupoBats 1ByrpaHHbIE YIIIbI
B 3aBUCUMOCTH OT HUX I'PagyCHOU
Mmepbl. DopMynHpOBaTh OIIPENEICHHUE
B3aUMHO NEPIIEHIUKYIISPHBIX
I10cKOCTeN. JloKa3pIBaTh TEOPEMY O
IIPU3HAKE MEPIIEHANKYIAPHOCTH IBYX
IIJIOCKOCTEM.

@opMynHMpoOBaTh CIEACTBUE

(U3 mpu3HaKa) o0 MEPIEeHAUKYIIPHOCTH
IIJIOCKOCTH, KOTOpast
NEPIEHAUKYJIAPHA IPSAMOH, 110
KOTOPOH MEPECEKAIOTCS ABE
IIJIOCKOCTH, 3TU IIIOCKOCTSM.
JIoKka3bIBaTh YTBEPKACHUS O €T0
CBOMCTBAX; TEOPEMY U CIICICTBUE U3
HE€ 0 JUaroHaIsAx IpPsAMOYTOJIBHOIO
napajuiejenunesa.

Pewate crepeomerprueckue 3agaum,
CBSA3aHHBIC C IIEPIIECHIUKYISAPHOCTD
MPSIMBIX U IJIOCKOCTEH, UCTIOIb3YS
TUTAHUMETPUYECKUE (PaKThl U METOBI.
[IpoBONTH JIOTMUECKU KOPPEKTHBIE
JIOKa3aTelIbHbIC PACCYKIACHUS IIPU
pelIeHur TeOMETPUYECKUX 3a/1a4,

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/




73

74

75

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHUE MEXKAY
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B IPOCTBIX
CUTYaLUAX

PaccrosiHue OT TOUKH 10 IJIOCKOCTH, PACCTOSIHUE
OT MPAMOU J10 INTIOCKOCTH

Brluncnenue paccTosHUN MEXY
CKPELIMBAIOIMIMMUCS IPSIMBIMU C IIOMOIIbIO
NEePHEHANKYJISIPHON MIIIOCKOCTH

76

TpéxrpanHslil yroi, HEpaBeHCTBaA IS
TpexrpanHbIx yrioB. Teopema [Iudaropa,

TEOPEMBI KOCHHYCOB ¥ CUHYCOB JUJIsl TPEXTPAHHOTO

yria

77

78

DneMeHThI ChepUIECKO T€OMETPHH:
reoIe3MuecKue JTMHAN Ha 3emIie

Konumponvnas paboma "Yenwr u paccmosnus”

CBSI3aHHBIX C MEPHEHIUKYIISIPHOCTHIO
IJIOCKOCTEH.

AHanM3UpoOBaTh U MOJACIUPOBATH Ha
SI3bIKE TEOMETPHUU PeaibHbIE
CUTYalllH, CBA3aHHbIC C
MEePIEHANKYISIPHOCTHIO IPSIMBIX U
IJIOCKOCTEH.

HccnenoBaTth MocTpOEHHBIE MOACIIH,
B TOM YHCJIC M C HCIIOJIb30BAHUEM
amnrmapara ajreOphl.

Pemates npukitanasie 3aqauu,
CBS3aHHBIE C HAXOKJICHUEM
F€OMETPUUYECKUX BEITUUNH

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

Pa3znen 6. Muororpannuku. 7 yacoB. KP — 1. I1P — ner.

Cucremartuzanus 3HaHuN "MHOTrOrpaHHMK U €T0

79 "
3JIEMEHTBI

20 IIupamupa. Buasl nupamun. IlpaBunbaas
nupamuia

81 [Ipusma. IIpsAmas 1 HaKJIOHHAS TIPU3MBI.
IIpaBunpHas npuzma

2 [Ipssmoit napaienenunes, NpsMOoyroabHbIN
napaenenunes, Kyo

83 Boinykinblie MHOrorpanHuku. Teopema Dinepa

PaGotats ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JIeJIaTh 3aMEYaHMUs,
KOMMEHTApUH.

AHaNMM3UPOBATH PEIICHUE 3aa9H.
PucoBarh BbIMyKIIbIE MHOTOIPAaHHUKHU
C 3aJITaHHBIMH CBOHCTBaMU;
BOCCTAaHABIIMBATh OOIITUI BU
BBIITYKJIOTO MHOTOTPaHHHKA TI0 IBYM
€ro MPOEKIHUSM.

Jloxa3pIBaTh CBOMCTBA BBITYKIIOTO
MHOT'OTpaHHUKA.

PucoBarh BBIYKIIbIE MHOTOIPAaHHUKHU
C Pa3sHOM MIIEpOBOIL

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/




84

Brinykibsie MHOTOrpaHHUKU. Teopema Ditepa.
[IpaBuiibHBIE U MOTYIPAaBUIBHBIE MHOTOIPAaHHUKHU

85

Konmponvnas paboma "Muoeoepannuku”

XapaKTEpUCTUKOM; UCCIIEN0BATh
BO3MOYKHOCTH TIOJIy4YEHHUs pe3yibTaTa
IIpY BapbUPOBAHUHU JAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOrpaHHUKOB. [ImaHupoBaTh
IIOCTPOEHHUE MPABUIIBHBIX
MHOTOI'PaHHUKOB Ha MOBEPXHOCTSIX
JPYTUX MPaBUIbHBIX MHOTOTPAHHUKOB

Pasnen 7. Bektopsl B npocTpancTBe. 12 yacoB. KP — ner, I1P — HeT.

86 [lonsiTHE BekTOpa HA MJIOCKOCTU U B IPOCTPAHCTBE 1
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuno mapamienenumnena 1
90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1
o1 Pasnoxxenne BekTopa 1mo 6a3zucy Tpéx BEKTOPOB, |
HE JISKAIIUX B OAHOM MJIOCKOCTH
92 CkansipHO€ NMPOU3BEICHNE 1
93 Brraucienue yria Mexay BEKTOpaMu B :
POCTPAHCTBE
94 [Ipocrerinue 3a7a4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiimue 3anauu ¢ BEKTOpamMu 1

AKTyanu3upoBaTh GaKThl © METOIbI
IJIAHUMETPUH, PEJICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.

OnepupoBarh NOHATHSIMU: BEKTOpP Ha
IUTOCKOCTH U B IIPOCTPAHCTBE;
KOMILIaHapHbIe BEKTOPBIL. [IpuBOANTH
puMephl PU3NUECKUX BEKTOPHBIX
BEJIUYHH.

OcBauBaTh IpaBUiIa BHIMOTHEHUS
JEUCTBUM CIOKEHUS U BEIUMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpAa Ha
YHCIIO.

Jloka3bIiBaTh MpU3HAK
KOMIIJITAHAPHOCTH TPEX BEKTOPOB.
Jloxa3piBaTh TEOPEMY O PA3IIOKEHUU
JT1000r0 BEKTOpa MO TPEM JaHHBIM
HEKOMILUIAHAPHBIM BEKTOpam

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

https://resh.edu.r

u/subject/17/10/

Pasznea 8. IloBTOpenue, 00001menue u cucremarusanus 3HaHui. S yacos. KP — 1, IIP — Her.




98 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
99 O0001Ienne U cucTeMaTH3alNsl 3HAHAN 1
100 Hmoeosas konmponvuas paboma 1
101 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
102 O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI 1

Pematp crepeomeTpuueckue 3agaun
HAa JI0Ka3aTeJIbCTBO MAaTEMaTHYECKUX
OTHOIIICHUM, HAXOXKICHHUE
reOMETPHUYECKUX BEIUUYUH (IJIUH,
YIJI0B, TUIOHIa/IeH, 00bEMOB).
Hcnonp30Bath py pelieHnn
CTEPEOMETPUYECKUX 3a/1a4
IUTAHUMETPUYECKUE (PaKThl U METObI.
[IpoBOAUTH JTIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKACHUS IPU
pELIEHUN CTEPEOMETPUUYECKUX U
IJIAHUMETPUYECKUX 3a]au.
CpaBHUBaTh U aHAJIU3UPOBATH
pEalIbHbIE CUTYALlUH U BBISBIISTD
BO3MOXKHOCTb €€ MOJEIUPOBAaHUS Ha
SI3BIKE T€OMETPHH.

MopenupoBaTh pealbHYIO CUTYallUI0
Ha S13bIKE€ TEOMETPUHU U HCCIIEN0BATh
MIOCTPOECHHBIE MOJIENIN, B TOM YHCIIE U

C UCIIOJIb30BAHUCM allliapara anrerH.

Ucnons3oBars KOMITBIOTCPHBLIC
MIPOrpaMMBbI IIPU PELIEHUH 3a4a4.
[TonyuaTs npencraBiieHHE O
TE€OMETPHUH KaK O pa3BUBAOILEHCS
HayKe, UCCIEAYIOIENH OKPYKAOIIUN
MUD, CBS3aHHOM C pealbHbIMU
00BEKTaMH,

IIOMOTaloIIEeN PEIINTh PeaabHbIE
JKU3HEHHBIE CUTYAIluU O POJIN
CTEpPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX WHKCHCPHBIX U
KOMIIBKOTCPHBIX TEXHOJIOTHH.
CpaBHMBaTh U aHAIU3UPOBATh
YTBCPIKACHUSA C LICIILIO BBIABJICHU A

https://resh.edu.r
u/subject/17/10/

https://media.pros

v.ru/ege/




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
HccnenoBaTh NOCTPOEHHBIE MOJIENH.
Hcnonb3oBath 1upoBbie pecypesl



TemaTnueckoe NJaHNpoBaHue MO yueOHOMY npeamety «['eomeTpusi»
(yriy0J1eHHbIH YPOBEHb)

11 KUIIACC
Ne Tema KoanuectBo | Buabl 1esiTeIbHOCTH | DJIEKTPOHHBbIE IU(POBLIE
YPOK aKajaemmuyec o0pa3oBaTe/bHbIE
an/m KHX 4aCOB pecypcsl

Pazgean 1. Anaautudeckasi reomerpus. 15 yacos. KP — 1, IIP —ner.

[ToBTOpEeHue
TEMBI
"Koopaunatsl
BEKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

IToBTOpEHME
TEMBbI

2 "CxansipHoe
IIPOU3BEJICHUE
BEKTOPOB"

IToBTOpEHUME
TEMBI
"Borunicnenue
yIila MeXIy
BEKTOpPaMH B
nmpocrpaHcTae”

IToBTOpeHune
TEMBI
"VpaBHeHue
4 IPSIMOH,
MPOXOALLIEH
yepes ABe
TOYKH"

VYpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
MJIOCKOCTH B
OTpe3Kax

YpaBHeHue
6 IUIOCKOCTH,

HOpMaJlb,

AKTyanu3upoBaTh
(haKThl © METOJIBI
TJIAHUMETPUH,
pEJIEBAHTHBIE TEME,
MPOBOJUTH
aAHAJIOTHUH.
CBOINTH JEUCTBUL C
BEKTOpaMH K
aHAJOTUYHBIM
JNEUCTBHAM C UX
KOOpJMHATAMHU.
BcmomMHUTE
omnpeaeieHue
CKaJISIPHOTO
YMHOXKEHHS U €r0
CBOMCTBA.
Breraucnars ¢
IIOMOIIBIO
CKaJISIPHOTO
YMHOXKEHHS JTTUHBI
BEKTOPOB, yTJIbl
MEXy HUMH,
yCTaHaBIIMBATh
MEePIECHANKYISIPHOCT
b BEKTOPOB.
BriBomutn
ypaBHEHUE
IUIOCKOCTH 1
dopmymy
pacCcTOSHUS OT
TOYKH 0
IUIOCKOCTH.
Pematn 3agaum,
coueTas
KOOPAWHATHBINA U
BEKTOPHBIN METOJIBI.
IIpoBoauTh
JIOTHYSCKH

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/
17/11/




ypaBHEHUE
IJIOCKOCTH B
OTpe3Kax

10

BekropHoe
MIPOU3BEICHUE

JInmHeitnpie
HEPaBCHCTBA,
JIMHEHHOE
MporpaMMHupoBa
HHE

JIuHeliHbIC
HEPaBCHCTBA,
JIMHEHHOE
MporpaMMHUpOBa
HHE
AHanmuTH4eckne
METO/IbI pacuéra
yriia MexIy
MPSIMBIMU B
MHOTOTpaHHUKA
X

11

AHanmuTH4yecKne
METOMBI pacyéra
yriia MeXIy
IUIOCKOCTSIMH B
MHOTOTpaHHUKA
X

12

dopmyia
paccTosHUs OT
TOYKH J0
IJTOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue
paccTOSHUM OT
TOYKH J0
IJTOCKOCTH B
KyOe

14

Haxoxnenne
paccToOSIHUM OT
TOYKH JIO
IUIOCKOCTH B

KOPPEKTHBIE
JIOKa3aTeJIbHbBIC
paccyxJieHUs Mpu
peleHumn
r€OMETPUUYECKHUX
3aJa4 Ha
MIPUMEHEHUE
BEKTOPHOKOOPAMHAT
HOI'0O METOJa.
AHanM3upoBaTh U
MOJICTTUPOBATh Ha
SI3bIKE TEOMETPUU
peaibHbIC
CUTYaIlUH,
CBSI3aHHBIC
BEKTOpaMU U
KOOpJMHATAMHU.
HccnegoBathb
MOCTPOCHHBIE
MOJICJIM, B TOM
YHCIIE U C
HCIOJIb30BaHUECM
amnmapara ajareophbl.
Hcmonn30BaTh
KOMIIBIOTEPHBIE
MIPOTpaMMBI.
3HAaKOMMTHCH C
HCTOPHUEN pa3BUTHUSA
MaTeMaTHKH

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/

17/11/




MpaBUILHOM
nupamue

15

Konmponvnasn

paboma

”
'Ananumuyecka

a eeomempus”

Pasnean 2. [loBTopenue, 06001meHue u cucremaru3anus 3uanui. 15 vacos. KP — 1, IIP -

HET.

16

17

18

19

20

21

22

Ceuenus

MHOT'OTPaHHUKO
B: CTaHJIapTHBIC
MHOFOFpaHHI/IKI/I

Ceuenus
MHOT'OTPaHHUKO
B: METOJI CJIEIOB

Ceuenus
MHOTOT'PAaHHUKO
B: CTaHJIapTHHIE
IUIOCKOCTH,
MepeceueHus
MPSIMBIX U
IUIOCKOCTEH

[TapamiensHble
IpsIMBIE U
IIJIOCKOCTH:
NapajuIeIIbHbIC
CEYECHUS

[TapamiensHbie
MpsIMBIE U
IIJIOCKOCTH:
pacuér
OTHOILUEHUH

[TapamiensHbIe
IpsIMBIE U
IIJIOCKOCTH:
YTJIBI MEXIY
CKpELIMBAOIINM
HCS MPSMBIMHU
IlepnieHquKymsp
HBIE MPSMBbIE U
IJIOCKOCTH:
CTaHJapTHbIE

Ctpouthb ceyeHus.
Pemats
CTEPEOMETPUUYECCKHE
3aJa4d Ha
JI0Ka3aTeIbCTBO
MaTeMaTHYECKHUX
OTHOIIICHUH,
HaXO0XKJICHUE
r€OMETPUUYECKHUX
BEITMYUH (JIJTUH,
YIJIOB, TUIOLIA/IEH,
00BEMOB).
Hcnonw3oBate npu
peIeHrun
CTEPEOMETPUUYECKHUX
3a7a4
MJITAHUMETPUYECKUE
(haKkThl 1 METO/IBI.
IIpoBoauTH
JIOTUYECKH
KOPPEKTHBIE
JIOKa3aTeJIbHEIC
paccykJIeHus Mpu
pereHnn
CTEPEOMETPUUYECKUX
3aJa4.

CpaBHuBath U
aHAJIM3UPOBaTh
peanbHBIE CUTYaIUU
U BBISBIISTD
BO3MOKHOCTb €€
MOJEJIUPOBAHUS Ha
SI3BIKE TEOMETPHH.
MopnenupoBatb
peabHYIO
CUTYAIIUIO Ha SI3BbIKE
TEOMETPUH U
HCCICA0BATh
MMOCTPOEHHBIE
MOJICIIH, B TOM

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/




23

napsl
MePIEHIUKYIISP
HBIX IIJIOCKOCTEH
Y TIPSIMBIX,
CUMMETPUU
MHOT'OTPaHHUKO
B
[Tepnienaukymsip
HBIE TIPSIMBIC U
IUIOCKOCTH:
Teopema O Tpex
MIEPIEHINKYIISP
ax

24

[Iepnienaukymnsap
HbIE MIPSMBIE U
IIJIOCKOCTH:
BBIYMCIICHUS
JUIVH B
MHOI'OTpaHHUKa
X

25

26

27

[ToBTOpeHue:

UR (01062
MHOTOYTOJIBHUK
OB, (hOpMYJIBI
JUIS TIIOIAJCH,
COOOpaxeHus
noaoous

[ToBTOpEHME:
MJI01La 1
MHOT'OYTOJIbHUK
OB, (hOpMyJIBI
JUTS TIIOIAJCH,
COOOpaKeHUs
noaoous

IToBTOpEHME:
10111
MHOT'OYTOJIbHUK
0B, (hopmyIb
JUTS TUIOIIAJEH,
COOOpaKEeHHS
nmoaoous

quciac n C
HUCIIOJIb30BaHHUEM

arrapara anreOpsl.

Hcmons3oBaTh
KOMITbIOTEPHBIE
MpOrpaMMBbI TIpH
pelIeHuu 3a1a4

https://resh.edu.ru/subject/
17/11/

https://media.prosv.ru/ege/




28

ITmommamun
CEeUCHHI
MHOT'OTPaHHUKO
B: IIOLIAIH
IMOBEPXHOCTEM,
paspe3aHus Ha
YacTH,
COOOpaxeHUs
o 00ust

29

30

Paznen 3. O6bém muHororpannunka. 17 yacos. KP — 1. I[P — ner.

[Inomanu
CEUYEHUI
MHOTOTPaHHHUKO
B: IUIONIA/INA
MMOBEPXHOCTEM,
paspe3aHus Ha
4acTu,
COOOpaKCHHS
noxoous

Konmponvnas
paboma
"[losmopeHnue:
MHO202PAHHUKU,
ceueHus
MHO202PAHHUKO8

”n

https://media.prosv.ru/ege/

31

32

33

O0OBéM Tena.
O0BeM
MPSIMOYTOJIBHOT
0
napasieNnenunesa
a

3agaun o6
yIBOCHUU Ky0a,
0 KBaJparype
Ky0a; o
TPUCEKIIMHU YTJIa
Crepeomerpuue
CKHE 3aJ1a4H,
CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOT

CB00OIHO
OTIEpUPOBATH
MOHATHAMH: 00BEM
Tena, 00bEM
MPSIMOYTOJIBHOTO
napajuvieJenumnesa.
®opMyIHpoOBaThH
OCHOBHBIC CBOMCTBA
00BEMOB.
Jloka3eIBaTh
TeopeMmy 00 00bEMe
MPSIMOYTOJIBHOTO
napajuenenunesaa,
CIIEICTBUS U3 HEE.
Paspesats
MHOTOTPAaHHUKH,
NepeKIIaabIBaTh
YacTH.

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/




(¢}
napalICICIIUIIE
a

34

35

IIpukinanueie

3a/1a4y,

CBSI3aHHBIE C

BBIYHCIICHUEM

o0BEMa 1
IPSIMOYTOJIBHOT

0

napajuIeeuIe]]

a

O0BEM mpsiMoit
MPU3MBI

36

Crepeomerpuue
CKHUE 3aJ1auH,
CBSI3aHHBIE C
BBIYHCIICHHEM
00BEMOB
MPSAMOU MPU3MBbI

37

[Ipukianueie

3aJ1a4H,

CBSA3aHHBIC C 1
00BbEMOM

MIPSAMOY IIPU3MBI

38

39

Brrancaenue
00BEMOB TeJI C
IIOMOIIILIO
ONPEACIEHHOTO
WHTETpaa.
O0BéM
HaKJIOHHOM
MIPU3MBI

Brraucnenue

00BEMOB TEJI C

ITIOMOIIILIO

OIPENIEIIEHHOTO 1
WHTEeTpaa.

O0BéM

ImupaMu bl

Pemarp
CTEPEOMETPUYECKUE
3a]1a4M, CBA3aHHbIE C
BBIUHCIICHHEM
00bEMa
PSIMOYTOJIBHOTO
napajuleJenunenaa,
MPU3MBIL.
CpaBHuBaTh U
aHAJIM3UPOBATh
YTBEPKACHHUS C
LEJIBIO BBISBIICHUS
JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCy IeHHUI.
AHanu3zupoBaTh U
MOJIEJIMPOBaTh Ha
S3bIKE TEOMETPUH
peasibHbIe
CUTYyalluH,
CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienunenaa,
MIPU3MBI, TTUPAMHUJIBI.
Uccnenosars
MMOCTPOEHHBIE
MOJEINIA, B TOM
quCclie U C
HCI0JIb30BaHUEM
anmnapara anreOpsbl.
BreiBoauts
OCHOBHYIO
MHTETPAIbHYIO
bopmyny st
BBIYMCIICHUS
00BEMOB TeI.
JlokasbIBaTh
TeopeMy 00 00béMe
HAKJIOHHOM NPU3MBI
Ha TIpuMepe
TPEYroJIbHOU
MIPU3MBI U JIJIA
[IPOU3BOJIBHOMN
MIPU3MBL.
Jlokas3bpIBaTh
TeopeMy: 00 00béMe

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/
17/11/




40

41

dopmyna
00BEMa
MMUPaAMU/IBI.
OTtHomeHne
00bEMOB
MUPaMH]T C
O0IIKM YTIIOM
dopmyna
00BEMa
MUPAMH/IBI.
OrHomeHue
00BEMOB
MUPAMH]T C
OOIINM YTIIOM

42

Crepeomerpuue
CKUeE 3aJ1a4H,
CBSI3aHHBIC C
00BéMaMu
HaKJIOHHOM
MIPU3MBI

43

Crepeomerpuue
CKHE 3a]1a4H,
CBA3aHHBIC C
o0bEMaMu
UPaMHUIBI

44

45

46

[Tpuxnagaeie
3aJI1a4M 10 TeMe
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM
HaKJIOHHOM
MIPU3MBI

[Tpuxnagaeie
3aJ]a4d 10 TEMeE
"O0BEMBI TEN",
CBSI3aHHBIC C
00BEMOM
MTAPAMU/TBI
IIpumeHeHue
00BEMOB.
Brrancnenue

MUPAMH/IBI,
dbopmyaupoBaTh
CJICZICTBUSA U3 HEe:
00bEM yceuEHHOM
MUPAMH/IBI.
BeiBouth hopmyiry
JUTSI BBIYHCIICHUS
00BbEMOB yCEUEHHOM
MTUPAMHU/TBI

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/




PacCTOsAHUA 10
IIJIOCKOCTH

47

Konmponvnasn
paboma "Obvém
MHO202panHuKa"

Pasznea 4. Tesa Bpamenus. 24 yaca. KP

48

49

50

51

Humuaapuyecka
s IOBEPXHOCTb,
oOpasyromue
HWIMHIPUYECKO
1 MOBEPXHOCTH
Hunuuaap.
[Ipsimoit
KpyroBou
UMIHH]IP.
[lmomans
MMOBEPXHOCTHU
HUAJTUHIPA
Konunueckas
MTOBEPXHOCTb,
oOpa3yrommue
KOHUYECKOU
MMOBEPXHOCTH.
Konyc

Ceuenue koHyca
TIJIOCKOCTBIO,
NapajuIeIbHON
TIJIOCKOCTH
OCHOBaHUS

52

Y ceu€HHblit
KOHYC.
N306paxenue
KOHYCOB U
YCEUEHHBIX
KOHYCOB

53

IInomane
00KOBOI1
MTOBEPXHOCTH U
TTOTHOM
MMOBEPXHOCTHU
KOHYyca

—1, IIP — ner.

CBobonHO
OIIEpUPOBATH
TOHSATHSIMH:
LWINHAPUYECKas
IIOBEPXHOCTb,
uwmHap. Usydars
CHoCOOBI OJTyYEHUs
LWINHAPUYECKOM
IIOBEPXHOCTH,
LWINHApA.
N3o0paxath
LWINHAP U €ro
CeYeHUs
IJIOCKOCTBIO.
CBobomHO
OIIepUPOBATH
TOHSATHUSIMH:
KOHHYECKast
MOBEPXHOCTb,
KOHYC, YCEUEHHBIN
KOHYC. M3y4dars
CHOCOOBI MOTyYSHUS
KOHUYECKOU
MIOBEPXHOCTH,
KOHYyca.
N300pakaTh KOHYC
U €r0 CEYCHUS
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
0Cb, U INIOCKOCTHIO,
MEPIEHAUKYIISIPHON
K OCH.

BreBomnTh
bopmyIbl 11
BBIUHCIICHUS
OOKOBOH U MOTHON
ITOBEPXHOCTEN TEN
BpaileHus. Pemarp
CTEepEOMETPUYECKUE
3aJ1a4M, CBA3aHHBIE C
TeJaMH BpaIleHHUs,

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/
17/11/




54

55

ITmomans
OOKOBOI
MMOBEPXHOCTHU U
MOJTHOH
MMOBEPXHOCTHU
KOHYyca

CrepeomeTrpuye
CKHE 3a/1a4d Ha
J0Ka3aTeNIbCTBO
X BBIYMCIICHUC,
MMOCTPOCHUEM
CEUYEHUI
IJIMHPA,
KOHYyca

56

57

Crepeomerpuue
CKUe 3aJIauM Ha
JI0Ka3aTeJIbCTBO
M BEIYUCIICHHE,
MOCTPOEHUEM
CeUeHUI
HWIMHAPA,
KOHYyca
[Tpuxnagaeie
3aJ1a4u,
CBSI3aHHBIC C
HUATUHAPOM

58

[Tpuxnagaeie
3aJ1a49m,
CBSI3aHHBIE C
LWIHAPOM

59

60

Codepa u map 1

IIepeceyenue

cdepsl U mapa c
IJIOCKOCTBIO.

Kacanue mapa n

cdepbl 1
IJIOCKOCTBIO.

Bunun

n300pakeHne

mapa

HAaXO0JICHUEM
riomaau 60KOBOH U
MOJIHOMN
MOBEPXHOCTH,
MOCTPOCHUEM
CEYECHUH.
Hcnons3oBarts npu
pelIeHnH 3a1a4
MJITAHUMETPUYECKHE
(baKThl B METOJIBI.
CpaBHuBaTth 1
aHAIM3UPOBATh
YTBEPKACHHUS C
LEJIBIO BBISBIICHUS
JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCy IeHHUI.
AHanu3zupoBaTh U
MOJICJIUPOBATh Ha
SI3bIKE TEOMETPUH
peanbHbIe
CUTYyalluH,
CBSI3aHHBIE C
KOHYCOM H
IUATTUHIPOM.
Uccnenosars
MMOCTPOEHHBIE
MOJEJNIA, B TOM
YHUCJIC U C
HCI0JIb30BaHUEM
anmapara anreopbl
AKTyanu3upoBarh
(hakThl 1 METOIBI
TUTAHUMETPUH,
peeBaHTHBIC TEME,
MPOBOJIUTH
aHAJIOTHUH.
CBobonHO
OTIEpUPOBATH

HNOHATUAMHU: chepa u

rap, UeHTp, pajnyc,
auametp chepbl U
mrapa.

Hccenenosars
B3aWMHOE
pacroyio’xeHue
chephl 1 IIIOCKOCTH.

https://resh.edu.ru/subject/
17/11/

https://media.prosv.ru/ege/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/




61

[Tepeceuenue
cdepsl 1 mapa ¢
IJIOCKOCTBIO.
Kacanue mapa u
cepsl
IUIOCKOCTBIO.
Bungn
n300pakeHue
mapa

62

YpaBHeHue
cepsl.
[Tnomane chepsr
U €€ yacreu

63

64

Cummerpust
cdepsl U mapa
Crepeomerpuue
CKHE 3aJ1a4d Ha
JI0Ka3aTelIbCTBO
Y BBIUHCIICHHE,
CBSI3aHHBIC CO
chepoit u
1apom,
MMOCTPOCHHUEM UX
CEUYCHUI
TJIOCKOCTBIO

65

66

67

CrepeomeTpuue
CKHE 3a/1a4d Ha
JI0Ka3aTebCTBO
U BBIYMCIICHHUE,
CBSI3aHHBIE CO
chepoit u
1apoM,
MOCTPOCHHEM X
CEYECHMI
TUTOCKOCTBIO

[Ipuxnagaeie
3aJa4H,
CBsI3aHHBIE CO
chepoii u
mapom
IToBTOpEHME:
OKPY>KHOCTh Ha

®opMyIMpOBAThH
ornpezeneHue
KacaTeJIbHON
IIJIOCKOCTH K cepe.
JlokasbIBaTh
TEOpPEMBI O CBOWCTBE
U TIpU3HAKE
KacaTeJlbHON
MJIOCKOCTH.
BreBoaute hopmyiry
JUTSL BBIYMCIICHUS
wiomanu chepsl
qyepes painyc
cdepsl. Pemats
CTEPEOMETPUYECKUE
3aJ1a4d, CBSI3aHHBIC
co cepoli U mapom,
HaXO0XJICHUEM
wiomanu chepsl u
e€ Jacrei,
MOCTPOCHUEM
ceueHuit cepsl u
mrapa.
AHanM3upoBaTh U
MOJIeJIMPOBaTh Ha
SI3BIKE TEOMETPUH
peanbHbIe
CUTYaIlUH,
CBSI3aHHBIE C IIAPOM
u cepoil.

Pemmatsb npocteie
3aJ1a4M, B KOTOPBIX
burypupyrot
KOMOWHAIIUH TEJ
BpallleHUs U
MHOTOTPaHHHUKOB.
Hcnons3oBate mpu
peIIeHUH 3a/a4,
CBSI3aHHBIX CO
chepoit u mapowm,
TUTAHUMETPUIECKHE
(haKkThl 1 METOJIBI.
Pemars
CTEPEOMETPUUICCKUE
3aJ1a4M, CBS3aHHBIE C
TEJaMH BpaICHHSI,
MOCTPOCHUEM
CEYEHUH Tell
BpallleHus, C

https://resh.edu.ru/subject/
17/11/

https://media.prosv.ru/ege/

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/9/




68

69

70

IJIOCKOCTH,
BBIYMCJICHHS B
OKPY>KHOCTH,
CTaHJIapPTHBIC
rnoxoous

Pazauunsie
KOMOMHAIINY Te
BpaleHus 1
MHOT'OTPaHHUKO
B

3amauu 1o TeMe
"Tena n
MTOBEPXHOCTH
BpaieHus"
3amaum o TeMe
"Tena n
MMOBEPXHOCTH
BpaieHus"

71

Konmponvnasn
paboma "Tena u
NnO8epXHOCU
epawerus"

KOMOHHAIIMSIMHU T
BpAILlCHUS U
MHOT'OTPaHHUKOB.
[IpoBoauTH
JIOTUYCCKH
KOpPPEKTHBIE
JIOKa3aTelIbHEIC
paccyxaeHusi mpu
perieHnun
r€OMETPUUYECKHUX
3aJ1a4, CBSI3aHHBIX C
MEePHEHIUKYISIPHOCT
bIO IIJIOCKOCTEH.
AHanM3upoBaTh U
MOJICTIUPOBATh Ha
SI3BIKE TEOMETPUU
pealbHbIC
CUTYaIlUH,
CBSI3aHHBIE C
MHOTOI'PAaHHUKAMH.
Hccnenosats
MOCTPOEHHBIE
MOJCIH, B TOM
YHCIIE U C
HCITOJIb30BaHUEM
anmapara anreopbl

Paznea 5. [lnomaam noBepxHocTu U 00bEMbI KpyIibIX Ted. 9 yacos. KP — 1, IIP — Her.

72

73

O6BéM
HWIHHIIPA.
Teopema 06
o0BEME MpsMOTo
WIAH]IPA
Brruncienue
00BEMOB Tel ¢
MTOMOIIIBIO
OITPENIEIIEHHOTO
WHTETpaIa.
O06BEM KOHYCA

74

IImomann
OOKOBOII 1
TTOTHOM
MMOBEPXHOCTH
KOHYCa

75

Crepeomerpuue
CKHE 33/1a4H,
CBA3aHHBIC C

CB00OIHO
OTIEpUPOBATH
MOHATHAMH: 00BEM
Tela, oAb
MOBEPXHOCTH.
PopMyIMpOBaTH
OCHOBHBIE CBOMCTBA
00BHEMOB.
Jloka3pIBaTh
TEOpEMBI: 00
00BEME UITUHIPA;
00 00BEMe KoHYCa.
BreiBoauts
bopMymBI 115t
BBIUHCIICHHS 00bEMa
YCEUEHHOI'0 KOHYCa.
HccnegoBaThb
MMOCTPOEHHBIE
MOJICIH, B TOM
YHCIIE U C
HCIIOJIb30BaHHEM
arnmapara anreOpsbl.

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/

17/11/

https://resh.edu.ru/subject/
17/11/




76

77

78

79

BBIYHCIICHHEM
00BEMOB
HWIMHIIPA,
KOHYca
IIpukinanueie
3a/1a4yd 10 TeMe
"O6bEMBI U
II0LIA I
MOBEPXHOCTEH

n

TCI

O06BEM mapa u
IIaPOBOTO
CEeKTOpA.
Teopema 06
o0BEMeE mapa.
[Tnomane
cdepsl.
CrepeomeTpuue
CKHE 3a]1a4H,
CBSI3aHHBIC C
BBIUUCIICHHEM
00BEMOB 11apa,
IIapOBOTO
CeTMEHTA |
IIapOBOTO
CeKTOpa

[Ipuxnagueie
3aJ]a4H 10 TEME
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM T11apa
M IUIOIIAALIO0
cdepsl.
CooTHomICHHS
MEXIY
IUIOIIAISIMHA
MOBEPXHOCTEHN 1
00BEMaMHU
MOAOOHBIX TE

ITomoOusbIe Tena
B IIPOCTPAHCTBE.
N3menenue

3HaTh BO3MOXXHOCTH
pelleHus 3aaa4 Ha
IIOCTPOEHUE
HUPKYJIEM U
JIMHEHUKOI, O
KJIACCHYECKHUX
HEepa3pelIuMbIX
3a/jayax.

CBobonHO
OIEepUpOBATH
MOHSITUSIMHU:
IaPOBOM CErMEHT,
IaPOBOM CJIOH,
1apOBOM CEKTOP,
OCHOBaHUE U BBICOTA
CErMEHTa,
OCHOBaHHE U BBICOTA
IIapOBOTO CJIOS.
BriBoguts
bopmybl 11t
HAXO0XICHUS
00BEMOB 11aPOBOTO
CErMEeHTa, I1apOBOr0
CEKTOpa, MIOIIaI’
cdepsl. JlokazbiBaTh
TeopeMy 00 00bEMe
mapa. Pemars
CTEpPEOMETPUYECKUE
3aJlauu, CBA3aHHBIE C
00BEMOM T1apa,
L1apOBOT'O CErMEHTA,
IIapOBOTO CEKTOPA,
TIOMIA/IBIO Cephl.
CpaBHHBaTh U
aHAIIM3UPOBATh
YTBEPKACHHUS C
LEJTbIO BBISBICHUS
JIOTUYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyKJICHUH.
AHanu3upoBaTh U
MOJICJIMPOBaTh Ha
SI3bIKE T€OMETPUU
peanbHbIe
CUTYAIIHH,
CBSI3aHHBIE C
00BEMOM Tm1apa,
II1apOBOT'O CErMEHTA,

https://resh.edu.ru/subject/
17/11/

https://resh.edu.ru/subject/
17/11/




o0BbéMa mpu
noxoouu.
CrepeomeTrpuye
CKHUE 3aJ]auH,
CBSI3aHHBIE C
BBIYHCIICHUEM
00BEMOB TeN U
Iomanen
IIOBEPXHOCTEH

80

Konmponvnas
paboma
"Inowaou
nosepxHocmu u
00BEMBL KpY2TIbLX

men"

[IIAPOBOTO CEIrMEHTA,
TJIOMIAIBI0 CEPHI.
CB000IHO
OTIEPUPOBATH
MTOHSTHEM:
MoI00OHEIE TeJla B
MPOCTPAHCTBE.
Beruuciaars 00bEMBI
TEJI C IIOMOIIBIO
ONPEAEHEHHOTO
WHTEerpaa.

Pemiats
CTEPEOMETPUUYCCKHE
3a/a4M, CBSI3aHHBIE C
COOTHOILIEHUSIMHU
MEXTy TUTOIIAISIMHU
MOBEPXHOCTEH U
00BEéMaMu
MOAOOHBIX TEI.
IIpoBoauTh
JIOTHYECKH
KOPPEKTHBIE
JIOKa3aTeJIbHEIE
paccyXJIeHUS TpH
pEIICHUN
TCOMETPHYCCKUX
3a/1a4, CBSI3aHHBIX C
BBIYHCIICHHEM
00BEMOB TelI ¢
ITOMOIIBIO
ONIPENENEHHOTO
WHTETpaa,

HaX 0XJICHUEM
COOTHOIIEHUS
MEXy TUTOIAIIMHU
ITOBEPXHOCTEH U
00BEMaMu
MOJOOHBIX TE.
AHanu3upoBartb U
MOJICJTUPOBATh Ha
SI3BIKE TEOMETPUH
peasbHbIC
CUTYyaIluH,
CBSI3aHHBIE C
00BbEMaMH 1
MTOBEPXHOCTSIMH TEJI,
Ha JI0Ka3aTelIbCTBO
¥ Ha HaXO0XKJCHHE




F€OMETPUUYECKHUX
BEJIMYUH

Paznen 6. IBu:xenusi. 5 yacoB. KP — 1, IIP — nHer.

81

82

83

JBro>xkeHus
MIPOCTPAHCTBA.
OTtoOpaxeHusl.
JBrxeHus u
PaBEHCTBO
¢uryp. O0mme
CBOICTBA
IBUKCHUU

Bunanr
IBIKECHUH:
MapajyieabHbIA
NepeHoc,
[EHTpATTbHAS
CUMMETPHS,
3epKajbHas
CUMMETpPHUS,
MTOBOPOT BOKPYT
NpAMOit
[IpeobpazoBanu
s TO100MSL.
[Ipsimas u chepa
Olinepa

84

I'eomeTpuueckun
€ 33J1auu Ha
MIPUMEHEHHE
JBUKEHUS

85

Konmponvnas
paboma
"Bexmopbl 6
npocmpancmee”

[TpumeHnsaTh nmpaBuiia
BBITIIOJTHCHUS
NEUCTBUH CIIOKEHUSI
Y BBIYUTAHUS
BEKTOPOB,
YMHOXKEHHS BEKTOpa
Ha YUCJIO TIPU
pelieHuu 3a1ay.
Haxonuts
KOOPJIMHATHI
BEKTOpa B JaHHOM
0asuce U CTPOUTH
BEKTOp TIO €ro
KOOPJIMHATAM.
BcnomHuTB
omnpeneneHne
CKJIIPHOTO
YMHOXKEHHS U €TO
CBOMCTBA.
Breraucnars ¢
ITOMOIILI0
CKaJIIPHOTO
YMHOKEHHUS JIJTUHBI
BEKTOPOB, yTJIbI
MEXIy HUMH,
yCTaHABIIUBAThH
MepHeHIUKYISIPHOCT
b BEKTOPOB.
AHanu3nupoBartb u
MOJICJIUPOBATh Ha
S3bIKE TEOMETPUU
peanbHbIC
CUTYyallH,
CBSI3aHHEIC C
buznuecKkuMu
BEKTOPHBIMU
BCIIMYHMHAMH.
Hcnons3oBate npu
pelIeHnu 3a/1a4,
CBSI3aHHBIX C
BEKTOpaMHU B
MIPOCTPAHCTBE,
MJIAHUMETPUUYECKUE
(haKkThl 1 METOJIBI.
CB000OIHO
OTIEPUPOBATH

https://resh.edu.ru/subject/
17/11/




MOHSTHSIMHU:
oTOOpakeHUE
MPOCTPAHCTBA HA
ce0s, IBM)KEHHE
MPOCTPAHCTBA;
LEHTpajIbHas,
oceBas U
3epKajbHas
CUMMETpPHH,
rapajieabHbIA
MIEPEHOC; PAaBEHCTBO
u oobue puryp.
Jloka3bIBaTh
YTBEPKJICHHS O TOM,
YTO I[EHTpaIbHasl,
oceBas 1
3epKajbHas
CUMMETpPHH,
napasiebHbIN
MIEPEHOC SIBIISIIOTCA
JIBUKCHHUSIMHU.
BeimoaHsTh
npeoOpazoBaHus
mo100us.
OnepupoBaTh
TOHSTHSIMU: TIPSMAast
u cepa Diinepa.
Pemars
r€OMETPUYECKUE
3a1auu C
HCII0JIb30BaHUEM
JIBYKEHUH.
Hcnons3oBates npu
pelIeHuu 3a1a4
JIBUKECHUS
MPOCTPAHCTBA U UX
CBOMCTBA

Pa3nen 7. [loBTopenue, 06001eHue u cucremaTuzamnus 3uanui. 15 vacos. KP — 2, I1P -

HeT.
Ob6o0maromiee Pemrats
MTOBTOpEHUE CTEPEOMETPUYECKUE
TOHSATUN U 3ala4n Ha
METOH0B Kypca AOKA3ATCIBCTBO https://media.prosv.ru/ege/
86 MaTeMaTHYECKUX
reomerpun 10— .
" OTHOIICHUH,
KIaccos, HaXOXKJICHHE
CHCTEMaTU3alluA reOMETPUUYECKUX
3HAHUMN: BEJIMYUH (JJTUH,




87

"[TapanenbHOCT
b IIPSIMBIX U
IIJIOCKOCTEN B
npoctpaHcrtae"

Oo6o06maromiee
MTOBTOPEHHE
MOHSITUH U
METOJIOB Kypca
reomerpun 10—
11 knaccos,
cucTeMaTu3alus
3HAHUI:
"BexTops! B
npocrtpaHcTae"

88

&9

Oo6o06mraromee
noropenue 11
MOHSTUHN U
METOJIOB Kypca
reomerpuu 10—
11 xmaccos,
CUCTEeMAaTH3aIIHs
3HAHUM:
"BexTops! B
npocrpaHcrae”

O6ob6maromee
MMOBTOPEHHE
MOHATUH U
METOJIOB Kypca
reomerpun 10—
11 kmaccos,
CHCTEMAaTHU3alHs
3HaHui: "O0beM
MHOIOrpaHHHUKa"

90

O6o0mmaromee
MTOBTOPEHHE
MOHSTUH U
METOJ0B Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTHU3alHs
3Hanuii: "O0beM
MHOT'OrpaHHHUKa"

YIJIOB, IUIOLIAJEH,
00BEMOB).
Hcnons3oBarts npu
peleHumn
CTEPEOMETPUUYECKUX
3a71a4
MJIAHUMETPUYECKHE
(baKkThl ¥ METOJIBI.
[IpoBOoaUTH
JIOTUYCCKH
KOpPPEKTHBIE
JIOKa3aTelIbHEIC
paccyxJeHus Mpu
peIieHnn
CTEPEOMETPUUECKUX
u
IJIAHUMETPUYECKUX
3anay. CpaBHUBATh
Y aHAJIU3UPOBATh
peabHBIC CUTYaIUU
W BBISIBIISTH
BO3MOKHOCTb €€
MOJICTTUPOBAHUS Ha
SI3BIKE TEOMETPHU.
MonenupoBarh
peanbHYI0
CUTYAaIMIO0 Ha SI3bIKE
T€OMETPUU U
HCCICA0BATh
MOCTPOEHHBIE
MOJICITH, B TOM
YuUClie M C
HCI0JIb30BaHUEM
anmnapara anreOpsl.
Hcnonb3oBaTh
KOMITHIOTEPHBIC
MporpaMMsbl Mpu
perieHuu 3a1ay.
ITony4ars
MIPE/ICTABJICHHUE O
r€OMETPHUU KaK O
pa3BUBAIOIICHCS
HayKe,
HCCIIEIYIOIeH
OKPY’KaIOILHUKA MUD,
CBSI3aHHOM C
peanbHbIMU
00BEKTaMHU,
ImoMorarouiei

https://media.prosv.ru/ege/

https://media.prosv.ru/ege/




91

O6o0maromiee
MTOBTOPCHHE
MOHATUH 1
METO/IOB Kypca
reomeTpun 10—
11 knaccos,
CHCTEMAaTHU3alHs
3HAHUH:
"IInomanu
MMOBEPXHOCTHU U
00BEMBI
KpyrJibix Ten"

92

O6oOmaromee
MTOBTOPCHHE
MIOHSATHH U
METOJIOB Kypca
reomerpuu 10—
11 knaccos,
CHCTEMAaTHU3alHs
3HAHHH:
"IInomanu
MMOBEPXHOCTHU U
00BEMBI
KpyIJIbIX Ten"

93

Hmoeosas
KOHmMpOabHas 1
paboma

94

95

96

Hmoeosas
KOHmMpOabHas 1
paboma

IToBTOpEHME,
00001IeHHE 1
CHUCTEMATHU3aLA
3HAHHUH

IToBTOpEHME,

00001IeHHE U
CHCTEMAaTHU3alHs 1
3HAHHUH

97

[ToBTOpEHwMe,
o0o01ieHue u

pELIUTh pealibHbIE
JKH3HCHHEBIC
CUTYallHH O POJIH
CTEpEOMETPUHU B
pa3BUTHHU
COBpPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

https://resh.edu.ru/subject/

17/11/
https://resh.edu.ru/subject/

17/10/

https://media.prosv.ru/ege/




98

99

cUCTEMATH3ALHA
3HaHUHU

[ToBTOpEHUE,
0000111eHNE U
CHCTEMAaTHU3aIIHs
3HAHUH

Hcropus
pa3BUTHS
CTEpEOMETPUU
KaK HayKu U e€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

Hcropus
pa3BUTHSA
CTEPEOMETPUHU
KaK HayKu U e€
pOJb B pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

102

Hcropus
pa3BUTHS
CTEpPEOMETPUU
KaK HayKHu U e€
pOJIb B Pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus
pa3BUTHUS
CTepEeOMETpUN
KaK HayKU U e€
POJIb B pa3BUTUHU
COBPEMEHHBIX
HUHXEHEPHBIX U




KOMIThIOTEPHBIX
TEXHOJIOTUN

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Koxn . .
pOBEpsIEMOro IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yJbTara
7 ['eomeTpus

7.1 OnepupoBaTh NOHATUAMU: TOYKA, IPSAMAas, INIOCKOCTb

79 [IpuMeHATh aKCUOMBI CTEPEOMETPUM U CJIEACTBUA M3 HUX IpU pElICHUU
FCOMETPUUYECKUX 3a7a4

73 OnepHpOBzin HNOHATHSAMM: MApAUIEIBHOCTh W INEPHEHAMKYISIPHOCTh IPSAMBIX H
MJI0CKOCTEH

7.4 KnaccuunupoBarh B3aMMHOE PACHOJI0XKEHUE IPAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh NOHATUSAMM: JBYI'PAaHHBIA YroJl, TpaHM JABYI'PAaHHOIO yria, pedpo

7.5 NIBYT'PaHHOI'O YIUIA, JIMHEWHBIN yroJl IBYrPaHHOIO yria, IpajycHas Mepa JIBYTPaHHOTO
yria

76 OnepupoBaTh HOHATUSMHU: MHOTOTPaHHHUK, BBIIYKJIBII U HEBBIMYKJIbI MHOTOIPAaHHUK,
2JIEMEHTBl MHOTOI'PaHHUKA, IIPAaBUIIbHBI MHOTOTPaHHUK

77 Pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MUpaMuIa, IpU3Ma, IpSIMOYTOJIbHbIH
napauiesenunes, Kyo)
KnaccupunupoBarb MHOTOIpaHHHMKH, BBIOMpas OCHOBAaHUS ISl KJIACCH(HUKAINN

7.8 (BBIITYKJIbIE U HEBBIYKJIbIE MHOTOTPAaHHUKH, [TPAaBUJIbHbIE MHOTOTPAHHUKH, IPSMbIE U
HaKJIOHHBIE IPU3MBI, MTapauIesIeTnuIe/bl)

7.9 OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB

710 OOBACHATH NPUHIUINBI MTOCTPOEHUS] CEYEHUH MHOTOTPAHHUKOB, HCHOJIb3YysSd METO]
CIIEI0B

711 CTpouTh CeYeHHsI MHOTOTPAHHUKOB METO/IOM CJIE/I0B, BBIITOJIHATH (BBIHOCHBIE) IJIOCKHE
YEepTEkKH U3 PUCYHKOB NMPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y
Pemath 3amauM Ha HAXOXJAEHHWE TIE€OMETPUYECKHX BEJIMYMH MO o0pa3nam WiH
QIrOpUTMaM, TPUMEHSAS M3BECTHBIE AHAJIUTHUYECKUE METOJAbl IpPU  PELICHUH

7.12 CTaHJAapPTHBIX MaTEMaTHMUECKHUX 3a/lad Ha BBIYMCIEHHWE PACCTOSHUN MEXIy ABYMS
TOYKAMH, oT TOYKH 110 MIPSIMOH, oT TOYKH
110 MJIOCKOCTH, MEKY CKPEIIMBAIOIIMMHUCS MPSIMBIMU
Pemate 3a7aud Ha HaXOXKICHHWE T€OMETPHUYECKMX BEJIUYMH MO o0pasuaM Win
QIropuTMaM, TPUMEHSS HW3BECTHbIE aHAJIMTUYECKHE METOAbl MpPH  pelIeHUU

7.13 CTaHJApPTHBIX  MAaTEMaTH4YECKMX  3aJad HA  BBIUMCIEHHME  YIJIOB  MEXAY
CKPEIIUBAIOIIUMUCS TPSIMBIMHU, MEXAY MPSAMOM U TUIOCKOCTHIO, MEXAY IIIOCKOCTSAMU,
IByTpaHHBIX YIJIOB
Boruncnare 00bEMBI 1 TUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, ITUPaMH/JIA)

7.14 C mnpuMeHeHHueM (QOopMyJ, BBIYHMCIATH COOTHOLIECHHS MEXAY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAaHHUKOB

715 OnepupoBaTh MOHATHUSAMU: CUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTb

CUMMCTPUU, HCHTP, OCb U IINIOCKOCTH CUMMCTPHUU (I)I/IprBI




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa3oBaTe/ILHOM

NpoBepPsieMOro
NPOrpamMMbl CpeIHero oo0uero o6pa3oBaHus
pe3yJibTara
M3Brekatb,  mpeoOpa3oBbIBaTh W WHTEPIPETUPOBATH  WHPOPMAIUIO O
7.16 [POCTPAHCTBEHHBIX T'€OMETpPUUECKUX (UTypax, MPEACTaBICHHYID Ha YepTexax

U PUCYHKax

[IpumensTh reomerpuueckue (axKThl [UIsI PEHIeHHs CTEPEOMETPUUYECKHUX 3ajad,

7.17 [IpeIII0JIaratoliMX HECKOJIBKO I1aroB PEIIeHUs, €CIM YCIOBUS IPUMEHEHHUS 3a]laHbl B
SSBHOUM popMme
718 [IprMeHsTh mpocTeNIIne MPOrpaMMHbBIE CPEJICTBA U FIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a]a4
719 [IpuBOIUTL MpUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U IKHU3HH,
[pacro3HaBaTh POSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[TprMeHSTh MOTydYeHHBIC 3HAHUS Ha TPAKTUKE: aHAIM3UPOBATH PEaIbHBIE CUTYallud U
MPUMEHSTh W3Y4YCHHBbIE MOHATHUS B MpOIECCe IMOUCKA pElIeHUs MaTeMaTHUYeCKu
790 chopMyJIMPOBAaHHON IPOOJIEMBI, MOAEIUPOBATh pPEaAlIbHbIE CUTyallUM Ha fA3BIKE I'€O-
METpUU, HCCIEAOBATh MOCTPOCHHBIE MOJETH C HUCIOJIb30BAHUEM T€OMETPUUYECKUX
MOHATHI M TeopeM, ammapara anreOpbl, perars MPaKTHYECKUe 3a/1a4H, CBS3aHHBIC C
HAXO0X/ICHUEM T€OMETPUYECKUX BETUYNH
11 KJIACC
Kon . .
HpOBEpsIEMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 ["'eomeTpus
OnepupoBaTb  MOHATHAMHU: IWIMHAPUYECKass  IHOBEPXHOCTb,  0Opa3yromue
6.1 LWIMHJPUYECKON IMOBEPXHOCTH, LMIMHAP, KOHWYECKas MOBEPXHOCTh, 00pa3yrollue
KOHMUYECKOW TOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 Pacrio3HaBaTh Tea BpaleHus (LHIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYSHHS TEJT BPALLICHUS
6.4 KrnaccuduiupoBarh B3aUMHOE PacoioKeHHe cPephl U TUIOCKOCTH
6.5 OHepHpE)BaTBVHOHﬂTHﬂMHZ IapOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BbICOTA CErMeHTa,
11apOBOI1 CJI0M, OCHOBAaHHE LIAPOBOTO CJIO0S, BBICOTA IIAPOBOTO €05, IIAPOBON CEKTOP
6.6 BoruncnsaTe 00bEMBI U TUIOIIAN TOBEPXHOCTEN TEJ BPAIEHUSI, TEOMETPUUYECKUX TEJI C
' nprMeHeHHeM (opMyIt
6.7 OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy U ONMMCAHHBIA OKOJIO
' chepsl, cepa, BcaHHasT B MHOTOTPAHHHUK WM TEJIO BpAIEHUS
6.8 BbIUMCIATE COOTHOIIEHUST MEXAY IUIOMAIMU OBEPXHOCTEH M 00bEMaMM MOIOOHBIX|
' Tell
6.9 M300pakaTh M3ydaemble QUTYpHl OT PYKH W C TMPUMEHEHHEM IPOCTHIX UYepTEKHBIX
' WHCTPYMEHTOB
6.10 BbINONMHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (Uryp:

BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPAILCHUS




Kon

IIpoBepsiemble MpeAMeTHBIE Pe3yJbTAThl 0CBOCHNSI OCHOBHOI1 00pa30BaTeILHOM

NpOBePsIEMOro
NPOrpaMMbl Cpe/iHero o01ero o0pa3oBaHus
pe3yJbTara
6.11 3BneKkaTh, HHTEPIPETUPOBATH U IPEOOPA30BBIBATH MHPOPMALIUIO O IPOCTPAHCTBEHHBIX
' reoMeTpruuecKux (purypax, npeacTaBieHHYIO Ha YepTeKaxX U PUCYHKAX

[IpumensaTs reomerpuueckue (akThl A pEIIEHUs CTEepPEeOMETPUYECKHX 3ajad,

6.12 [IpEII0JIaratoliuX HECKOJIBKO II1aroB PEIIEHUs, €CIM YCIOBHs IPUMEHEHUs 3aJaHbl B
SSBHOU popMme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BBINONHATE EHCTBUSA CIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHUS
BEKTOpa HA YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00JIaJat0T

6.15 [IprMeHsATH TpaBUIIO NapaljiesienuIea Mpy CI0KEHUN BEKTOPOB
OnepupoBaTh MOHATHAMH: JACKAPTOBBI KOOPAWHATHI B MIPOCTPAHCTBE, BEKTOP, MOIYIIb

6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, Yroil MEXIy BEKTOpaMH,
CKaJIIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAaHAPHBIEC BEKTOPHI

6.17 HaxoanuTts cyMMy BEKTOPOB U ITPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEKIY BEKTOPAMH,
CKaJIIpHOE MPOU3BEICHUE, PACKIIAbIBATh BEKTOP 110 JABYM HEKOJJIMHEAPHBIM BEKTOPaM

6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOI CUCTEME KOOpAUHAT

6.19 Pemrate  mpocTedne TeOMETPHYECKHE 33Jadydl  Ha [PUMEHEHHE BEKTOPHO-
KOOP/IMHATHOI'O METOJ1a
Pemmate 3amaun Ha JI0Ka3aTENbCTBO MAaTEMAaTUYECKMX OTHOIICHWH M HaXOXKJICHHE

6.20 reOMETPUUECKUX BEJIMYMH 10 OOpa3liaM MM alropuTMaM, MPUMEHss H3BECTHBIC
METO/IBI P PEIICHUH CTAHIAPTHBIX MaTEMATUYECKHUX 3a/1a9

6.21 [TpuMeHSTh MpOCTEeHINe MPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3a]1a4

6.92 [lpuBOANTE TpUMEpPHl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MpPUPOJE M IKU3HH,
[pacrio3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPHHU B ICKYCCTBE
[IprMeHATH MOJyYeHHbIE 3HAaHUS HA NMPAKTUKE: aHAJTU3UPOBATh peajbHbIE CUTYallud U
NPUMEHATh W3yYCHHBIE TOHATHS B TIPOIECCE IOWCKA pEIICHUS MaTeMaTHYeCKH

6.23 c(opMyIMPOBaHHOW MPOOIEMbl, MOAEIUPOBATh pPEAIbHbIE CUTYallUd Ha SI3BIKE T'eo-

MCTPUHU, HCCICAOBATH IIOCTPOCHHBLIC MOACIIN C HUCIIOJIBb30BAHUEM TI'C€COMCTPHUYCCKUX
MOHATHH U TCOpECM, arrapara anre6pbl, peuiatbh MPAKTUYCCKUC 3aJa4r, CBA3AHHBLIC C

HAXO0XKIACHUEM I'COMCTPHUICCKUX BEJINYHNH

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Kon . .
DOBEDSEMOL0 IIpoBepsiemble npeiMeTHbIE pPe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOI
posep NPOrpaMMBbI CpeHero oomero o0pa3oBaHusA
pe3yJbTara
7 ['eomerpus




Kon

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM

MPOBEPAEMOro
NPOrpamMMbl CpeIHero oo0uero o6pa3oBaHus
pe3yjabTara
7.1 OrniepupoBaTh NOHIATHSIMU: TOUKA, MPAMasi, INIOCKOCTh

7.2

HpI/IMeHHTB AKCUOMBI CTEPCOMETPUHU W CICACTBUA W3 HUX IIpU PEIICHHUU
TCOMCTPHUYCCKUX 3aaayd

7.3

OrniepupoBaTh MOHATUSMHU: NapaJUICIbHOCTh W MNEPHEHAUKYISIPHOCTh MPSIMBIX U
[LJIOCKOCTEH

7.4

KnaccupuupoBarb B3aMMHOE paCHOI0KEHNUE MPSMBIX U ITIOCKOCTEH B IPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMH: JBYIPAaHHBIA YIOJI, TpaHW JABYIPAHHOTO yria, pedpo
NIBYT'PaHHOI'O YIJIa, JINHEWHBIN yroJl IBYrpaHHOr0 yria, rpajycHas Mepa JABYTPaHHOTO
yria

7.6

OnepupoBaTh HOHATUSMU: MHOTOI'PAHHUK, BBIIYKJIbIA U HEBBIMYKJIbI MHOIOIPAaHHUK,
2JIEMEHTHl MHOIOTPAaHHUKA, IIPABUIIBHBIA MHOTOIPaHHUK

7.7

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHUKOB (TTHpaMuIa, IpU3Ma, MPSIMOYTOJIbHBIH
napasuienenunes, Kyo)

7.8

KnaccudunupoBaTe MHOTOTPAHHHUKH, BBIOMpAas OCHOBAaHUSA [UIsl KiIacCU(DUKAIMH
(BBITTYKJIBIC M HEBBITTYKJIBIC MHOTOTPAaHHUKH, MTPABHIILHBIC MHOTOTPAHHUKH, TIPSIMBIC U
HAKJIOHHBIE PU3MBI, TapaljieNIeUuIeabl)

7.9

OHGpI/IpOBaTI) IMOHATHUAMM: CECKYIAas IMJIOCKOCTh, CCUCHNEC MHOI'OI'PAaHHUKOB

7.10

OOBSCHATh MPUHIHUIIBI TOCTPOCHUSI CEYCHH MHOTOTPAHHHKOB, HCIOJB3YS METOJ
CJIEOB

7.11

CTpouThb ceYeHHsI MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE) IIJIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y

7.12

Pernrate 3ala4yil Ha HAXOXKIACHUC TCOMCTPHUYCCKUX BCIWYHUH 110 o6pa3uaM N
AJIrOpUTMaM, HOPUMCHAA H3BCCTHBIC AHAJIUTUYCCKHUEC MCETOAblI IIpU PCIICHHUU
CTAHJAPTHBIX MATECMATUYCCKHUX 3ald4 Ha BBIYHUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYM:
TOYKaMU, oT TOYKHU a0 HpSIMOI\/'I, OoT TOYKH]
10 TINIOCKOCTH, MCKAY CKPCINHNBAOIIUMUCSA TPAMBIMUA

7.13

Pemath 3amauM Ha HAXOXJACHHWE TIEOMETPUYECKHX BEJIMYMH MO o0pa3nam WiH
QIropuTMaM, IPUMEHSAS H3BECTHBIC AHAIMTUYECKUE METOABI IIPU  PEIICHUH
CTaHJApPTHBIX  MAaTE€MaTU4YeCKMX  3aJad  Ha  BBIYUCIEHUE  YIJIOB  MEXKIY)|
CKPELUBAIOIIUMUCS MPSIMBIMHA, MEXIY IMPSAMOMN U IIOCKOCTBIO, MEXKAY IUIOCKOCTAMU,
NIBYI'PAaHHBIX YIJIOB

7.14

BoruncnsaTe 00bEMBI U TUIOIIAIU TOBEPXHOCTEH MHOTOI'PaHHUKOB (MpU3Ma, TUPAMUIA)
C IpUMEHEHHEeM (OpPMYJ, BBIYMCIATH COOTHOIIEHUS MEXIy  IUIOIAASIMU
MoBepXHOCTEN, 00bEMaMHU MOT0OHBIX MHOTOIPAaHHUKOB

7.15

OHepI/IPOBaTI) IMOHATHUAMU. CHUMMCETPHA B MNPOCTPAHCTBE, HECHTP, OCb H IIJIOCKOCTH
CUMMCTPUU, HCHTP, OCb U IINIIOCKOCTh CUMMCTPHUU q)Hl"ypBI

7.16

3Bnekars, npeoOpa3oBbIBaTh W MHTEPHPETUPOBATH  HMH(OpPMALINIO 0
[POCTPAHCTBEHHBIX T'€OMETPHUYECKUX (Urypax, MpeACTaBICHHYI0 Ha dYepTerkax
U PUCYHKax

7.17

[IpuMeHsTh reoMmeTpuueckre (axkThl [UIsl PEHIeHHs] CTePEeOMETPUUYECKHUX 3ajad,
[IPEIII0JIaratoIuX HECKOJBKO I1aroB PEIIEHUs, €CIM YCIOBUSA IPUMEHEHHUS 3a]laHbl B

SBHOU (hopme




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpamMMbl CpeIHero oo0uero o6pa3oBaHus

[IpuMeHATH mpoCTENIINE IPOrPAMMHBIE CPEICTBA U HJIEKTPOHHO-KOMMYHUKAIIMOHHBIE

718 CHCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOIUTL NpUMEpPHl MaTEMaTHYECKMX 3aKOHOMEPHOCTEH B MNPUPOJAE U >KU3HH,
pacrio3HaBaTh IIPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TprMeHATh MOTy4YeHHbIEC 3HaHUS Ha IPAKTUKE: aHAJIU3UPOBATh PeaIbHbIE CUTYAllUU U
NPUMEHSATh M3YYEHHbIE IOHSATHUS B IPOLECCE IIOMCKA PELIEHUS MaTeMaTHUYECKU
790 c(OpMyYIMPOBAHHONW MPOOJIEMBI, MOAEIMPOBATh PEabHbIC CUTYallUH Ha SI3bIKE I'e0-
METPUH, HCCIEAO0BATH IIOCTPOECHHBIE MOJEIN C HUCIOJIb30BAHUEM TI'€OMETPUUYECKUX
NOHATUI M TeopeM, ammnapara anreOpbl, peuarb NpakKTUYECKUe 3a1a4yM, CBA3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUUUH
11 KJIACC
Kon . .
HpOBEpsIeMOro IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHsI OCHOBHOI 00pa3oBaTe/I1bHOI
NPOrpaMMbl CpeJHero o01ero oopa3oBaHusA
pe3yJbTara
6 ['eomeTpus
OnepupoBaTb  NOHATUSMM:  LWIMHIpPUYECKas  IOBEPXHOCTb,  0Opasyromiue
6.1 [WINHAPUYECKON MOBEPXHOCTH, LWIMHJIP, KOHWYECKas MOBEPXHOCTh, OOpasyroliue
KOHMUYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (LIWJIMHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHS TEJT BPALLICHUS
6.4 KnaccugunupoBaTs B3aMMHOE paciookeHne cepsl U MITOCKOCTH
6.5 OHepI/Ip?BaTBUHOHHTI/IHMI/IZ LIapOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CETMEHTA,
[1apOBOM CJIOM, OCHOBaHHE 1IaPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOSI, IAPOBOI CEKTOP
6.6 BbruuciaTe 00bEMBI U IJIOLIAI TOBEPXHOCTEH TeN BPALIEHUs, FTEOMETPUUECKUX TEIl C
' npuMeHeHueM Gopmyn
6.7 OnepupoBaTh NOHIATUSIMU: MHOTOTPAaHHUK, BIMCAHHBIA B cepy M ONMHMCAHHBIN OKOJIO
' cdepsl, cdepa, BIUCaHHAs B MHOTOI'PAaHHHUK MJIH TEJIO BpAIlEHUs
6.8 BbIYKCIsATE COOTHOLIEHUS MEXY IIOMIAASIMHI MOBEPXHOCTENH U 00bEMaMU MMOA00HBIX|
' Tell
6.9 M300pakaTh n3yyaemble (GUIYpbl OT PYKH U C MPUMEHEHHMEM IPOCTBIX UYePTEKHBIX
WHCTPYMEHTOB
6.10 BbINONMHATE (BBIHOCHBIE) TUIOCKHE YEPTEXHM U3 PUCYHKOB MPOCTHIX O00BEMHBIX (Uryp:
’ BU/J] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHus
6.11 3BrieKkaTh, HHTEPIPETUPOBATH U TPEOOPa30BbIBATH HH(OPMALIHIO O TPOCTPAHCTBEHHBIX
' reoMeTpruuecKux (purypax, npeacTaBieHHYIO Ha YepTeKaxX U PUCYHKAxX
[IpuMeHsaTh TeoMeTpuueckue (aKThl Ui pelIeHUs] CTePeOMETPUYEeCKHX 3ajad,
6.12 MpeoJIaratoliuX HECKOJIbKO IIaroB pelieHus, eCIM YCIOBHs MPUMEHEHUs 3aJaHbl B
SIBHOM (hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




Ko . .
A IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHsI 0OCHOBHOI 00pa30oBaTeILHOI

NpoBepPsSIeMOro
NPOrpaMMbI CpeHero oo1ero oopa3oBaHusA
pe3yJibTara
6.14 BBITIONHATE JCUCTBUS CIIO)KCHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKCHHS
’ BEKTOPA Ha YHUCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHU 00JIaIal0T
6.15 [TprMeHsTh paBUIIO NapajlieienuIea Npy CI0KEHHUH BEKTOPOB

OnepupoBaTh MOHATUSMH: JEKapPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
6.16 BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHl BEKTOPA, Yrojd MEXKIY BEKTOPAMH,
CKaJIIPHOE TIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPEI

HaxoauTh CyMMy BEKTOPOB M IPOM3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEX/y BEKTOPAMH,

6.17

CKaJIIPpHOC MMPOU3BCACHUC, PACKIIAABIBATE BEKTOP 11O ABYM HCKOJUJIMHCAPHBIM BEKTOpaAM
6.18 3a,I[aBaTB IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOfI CUCTCMC KOOpAUHAT
6.19 Pemate HpOCTefIHII/IC rCOMCTPHUYCCKUC 3aJa4d Ha I[PUMCHCHUC  BCKTOPHO-

KOOPJMHATHOTO METO/1a

Pemate 3agaun Ha J0KAa3aTeIbCTBO MAaTEMAaTW4YEeCKUX OTHOLICHHWH M HaXOXKICHUE
6.20 TCOMETPHUYECKUX BEIMYMH IO O00Opa3laM WM alropuTMaM, NPUMEHsSI H3BECTHHIC
METO/IbI TIPU PEIICHUHU CTAHJAPTHBIX MaTeMaTHYECKHUX 3aa4

621 [IpuMeHATh NpOoCTEHIINE IPOrPAMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE
' CHUCTEMBI IIPH PELICHUU CTEPEOMETPUYECKUX 3a1a

6.22 HpI/IBOI[I/ITL IMPpUMCPbI MATCMATHYCCKUX 3aKOHOMCPHOCTCH B IMIPHUPOAC HU IKHU3HHU,
PACIIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IprMeHATH MMOJTyYeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIC CUTYalluU U
MPUMEHSTh W3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA pEIIeHHUs MaTeMaTHUYecKu
copMyIMPOBaHHOW MPOOIEMbl, MOAEIUPOBATh pEalbHblEe CUTyallUd Ha SI3bIKE T€O-
METpUH, HCCIEN0BAaTh IMOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM TI€OMETPUUYECKUX
NOHATUI U TeopeM, ammapara aareOpbl, pelarh NpakTUYeCKHUe 3a/1a4M, CBSI3aHHbBIE C
HaXO0X/IEHUEM T€OMETPUYECKUX BETUYUH

6.23

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

7 [Ceomerpus

OcHOBHbBIE TOHATHS cTepeoMeTpuH. Touka, mpsmMas, MIOCKOCTh, MpocTpaHcTBO. [loHaTre 00

7.1
AKCOMATHUYECKOM IMOCTPOCHUH CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPHUH U CIEACTBUA U3 HUX
B3anMHOE pacmnoiokeHHe MPSIMBIX B MPOCTPAHCTBE: MEPECEKAIONINECs, TTapaieIbHbIE U CKpe-
nuBatomuecs npsiMele. [lapanienbHOCTh NPSIMBIX U MIJIOCKOCTEN B TPOCTPAHCTBE: NapaJlJIeIbHbIE
MpsIMBbIE B POCTPAHCTBE, MAPALICTLHOCTH TPEX MPSAMBIX, TAPAILICTBHOCTH MPSMON U TUIOCKOCTH.
NAwiSi

7.2

C COHaHpaBHeHHBIMI/I CTOpOHaMI/I, yFOJI Me>1<)1y prIMBIMI/I B HpOCTpaHCTBe. HapaJ'IJ'IeJ'II)HOCTI)
[JIOCKOCTEN: MapajulesIbHbIE IUIOCKOCTH, CBOMCTBA MApAJUIENBHBIX IUIOCKOCTEW. I[Ipocrenimme
MPOCTPAHCTBEHHBIC (PUTYpHl Ha IUIOCKOCTH: TETpadap, KyO, MapajuiesienuIie]l, MOCTPOCHUE
CEUCHUN




Kon

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

7.3

[lepieHIUKYJIAPHOCT HMPSIMOM M IUIOCKOCTH: NEPNEHAMKYJISAPHBIE INPSMBIE B IPOCTPAHCTBE,
[IPSIMBIE ITApAJUICIIbHBIE U IIEPIECHIUKYISPHBIE K IIJIOCKOCTH, IIPU3HAK IEPIEHIUKYIIPHOCTH
[IPSIMOM U TNIOCKOCTH, TEOPEMA O IIPSIMOU NEPIEHANKYIIPHOM IIJIOCKOCTHU. YTIIBI B IPOCTPAHCTBE:
YTOJ1 MEXAY IPSIMOM M INIOCKOCTBIO, IBYIPAHHBIA YIOJ, JIMHEWHBIA yroJl JBYI'PAaHHOIO YIJIA.
[leprieHIUKYIJIAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHHUE OT IIPSIMOM 110
[UIOCKOCTH, MPOEKLHUsI (UTYpbl Ha IUIOCKOCTh. llepneHIuKyISIpHOCTD IJIOCKOCTEH: IMpPHU3HAK
[EPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEN. Teopema 0 TpExX meprneHauKysapax

7.4

[ToHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JIEMEHTbl MHOTOTPaHHHMKA, BBIYKJIBIE U HEBBIITYKJIbIE
MHOIOTPaHHMKH, Pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yronpHas mpusma, rpaHd U OCHOBaHUS
PU3MBI, IpSAMasi 1 HAKJIOHHAS NMPU3MBbI, OOKOBAas U MOJIHAS IOBEPXHOCTH MpHU3MbL. [lapariene-
nuIen, NpsMOYroJbHBIN Mapajliesienume] u ero cporcrea. Ilupamuna: n-yroiapHas nupamuna,
[paHd M OCHOBaHUE MHUpaMHJbl, OOKOBas M IOJIHAs MOBEPXHOCTb MUPAMHU[BI, MPaBUIbHAS
1 yCced€HHAs NHUpaMuja. OJIEMEHThl NpU3Mbl U NHUpamuzabl. lIpaBuibHBIE MHOIOIDaHHUKH:
[OHSTHE MPABUIBHOIO MHOI'OIPAaHHUKA, MpaBUibHAs IpU3Ma U IpaBWIbHAs NMHUpaMUAa, Mpa-
BUJIbHAS TPEYroJibHas NUpaMUia U MPaBUIbHBIN TeTpasap, Kyo. [IpencTaBienue o mpaBUIbHBIX
MHOTOTpaHHHUKAX: OKTa’dp, 10AEKa3Ip U ukocadipyrue CedeHus NpU3Mbl U TUPAMU/IBI

7.5

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPHA OTHOCUTCIIbHO TOYKH, HpﬂMOfI, INTIOCKOCTH. DJIEMCHTHI
CUMMCTPHU B [TMPpaMUJax, MMapalICICIIUIICaAaX, IIPABHJIbHBIX MHOTI'OT'PpaHHUKAX

7.6

Brranciienue 3J1eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomanb GOKOBOI mO-
BEPXHOCTH U TOJIHOI MOBEPXHOCTH MPSAMOM MPU3MBI, IUIOIIAb OCHOBAHUH, TeopeMa 0 OOKOBOM
[OBEPXHOCTU NpsiMON npu3Mbl. [lnomane 00KOBOW MOBEPXHOCTH M MOBEPXHOCTH IPABUIBHOU
UpaMu/Ibl, TeOpeMa o Iiomaau yceuéHuoi nupamuasl. Ilonstre 06 o0béme. O6bEM MupamMusl,
[IPU3MBI

7.7

[TomoOHbIe Tema B ipocTpancTBe. COOTHOMIEHUS MEXTY TUIOMIAISIMHA TIOBEPXHOCTEH, 00BEMaMu
[MIOOOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

['eomerpus

6.1

[{umuHaapuueckass TOBEPXHOCTh, OOpa3yrolue IUIMHAPUYECKOH TOBEPXHOCTH, OCh
[UIMHIPUYECKOl moBepxHOCTH. L{unauHIp: ocHOBaHUs U OOKOBasi MOBEPXHOCTh, 00pazyroIias
1 OCh, TUIOIIA/Ib OOKOBOM M TOJTHOM TTOBEPXHOCTH

6.2

Konuyeckasi MOBEpXHOCTh, 00pa3yrolie KOHNUYECKOH MOBEPXHOCTH, OCh U BEPIIMHA KOHU-
yeckoil moBepxHocTU. KOHyC: OCHOBaHME U BepIliMHA, 00pa3yromias U 0Cb, IUIOMIA/ b OOKOBOM
U TIOJTHOW TIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliye U BbICOTa, OCHOBAaHUS M OOKOBast
MOBEPXHOCTH

6.3

Cdepa u map: HEHTp, paauyc, TUaMeTp, IJIOMIaAb MOBEPXHOCTH cdephl. B3ammHoe pac-
MOJIOXKEHHUE Cephl U TUIOCKOCTH, KacaTeIbHask INIOCKOCTh K cdepe, miomaasb chepb

6.4

M300paxeHue Te BpalleHUs Ha MII0CKOCTH. Pa3BépTka nummHApa 1 KOHyca

6.5

KomOuHanmu Ten BpalleHus 1 MHOTOTPAaHHUKOB. MHOTOTrpaHHUK, OIMMCAHHBIN OKOJIO cdepsl,
cdepa, BMcaHHAs B MHOTOI'PAaHHMK, WJIM TEJIO BPAILICHHS

6.6

[lonsitue 00 o00béme. OcHOBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO MapajijieNenunesa u cieacTBus u3 He€. O0bsEM munuHapa, konyca. O0bém
[1apa ¥ 1iomaiab cepbl




Kon

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

6.7

[TomoOHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXKIY ILIOMAIASIMH IOBEPXHOCTEH,
00BbEMaMU TTOTOOHBIX TEN

6.8

CeueHus HuIMHIpPA (MapajliesIbHO U NEPIICHIUKYIISIPHO OCH ), CeUeHUs KOHyca (MapajliesIbHOe)
OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPIIMHY), CEUCHUS I1apa

6.9

BekTop Ha MJIOCKOCTH U B npocTpaHcTBe. CII0KEHWE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa 1Mo TpEM HEKOMIUIaHApPHBIM BeKTopaM. [IpaBuio
napajuienenunena. PemieHue 3agad, CBA3aHHBIX C IPUMEHEHUEM MpaBUil JEHCTBUH C
BEKTOpPaMHU

6.10

[IpssMoyrosibHas cucTEMa KOOpAMHAT B npocTpancTBe. Koopaunatel Bekropa. [Ipocreiimme
3aJa4d B KOOpPAMHATaX. Yol MexAy BeKTopamu. CKalsIpHOE IIPOU3BENCHUE BEKTOPOB. BhI-
YUCJICHUE YIVIOB MEXKIY NPAMBIMHA U IIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOJ IIPH

PCLIICHUU I'COMCTPHUUCCKUX 3adaY




INPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBbI CPEJHETI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJbTATaM O0CBOCHUS
NpoBePsSIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOoBaHUSA o0pa3oBaHus

Bragenne MeTomamMu 10Ka3aTeNbCTB, JITOPUTMAMHU PEIICHHS 3a7ad;
yMmeHue (HopMyaHpoBaTh M OINEPUPOBATH MOHATUSIMH: OIpPE/ACICHHUE,
aKCHoMa, TeopeMa, CJEJICTBHE, CBOWCTBO, IPU3HAK, JI0KA3aTEILCTBO,
paBHOCHIIbHBIE (POPMYITUPOBKH; MPUMEHATh HX; YMEHHE (HOPMYyIHUPOBATH
o0paTHOE W TPOTHBOMNOJIOXKHOE YTBEP)KICHUE, MPUBOIUTH HMPUMEPHI H
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHUECKOW HWHIIYKIIHUU;
IPOBOANTH JOKa3aTeIbHbBIE PACCY)KICHUS MPH PEIICHUH 33/1a4, OL[CHUBATh
1 JOTHYECKYI0  TPAaBWIBHOCTh  PAcCYXJIEHHWH; YMEHHE OIEepPHpPOBATH
HOHSATHUSMHI: MHOXXECTBO, IOJMHOKECTBO, OINEpAalUU HaJ MHOXKECTBAMH;
YMEHHE UCIOJb30BATh TEOPETHKO-MHOKECTBEHHBIH — ammapar s
OIMCAHUS PEANBHBIX TPOLECCOB U ABJICHUI U NPU PELICHUH 33/1a4, B TOM
YHcIie U3 IPYTUX Y4eOHBIX MPEJAMETOB; YMEHHE ONEPUPOBATH OHATHSIMH:
rpad, CBsI3HBII rpad, AepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 331aBaTh
¥ ONHCHIBATH TPadbl pa3IMYHBIMU CIOCO0AMH; UCTIONB30BaTh rpadbl mpu
peuIeHu  3a1a4

YMeHue onepupoBaTh MOHSATUSMU: HATYPAJIbHOE YHUCIIO, IIEJI0€ YHCIIO,
CTEIEHb C 1IEJIBIM [T0KAa3aTeNIeM, KOPEHb HATypajIbHOM CTENEHHU, CTEIIEHD C
palMoOHATIBHBIM TTOKA3aTeNieM, CTENEeHb C JCHUCTBUTEIBHBIM MOKa3aTelIeM,
jgorapum dYKclIa, CUHYC, KOCMHYC M TaHT€HC MPOU3BOJBHOIO YHCIA,
OCTaTOK MO MOJYJI0, PalMOHAIBHOE YHUCIIO, WPPALMOHATIBLHOE YHCIIO,
MHOXXECTBA HATYpPaJIbHBIX, LEIbIX, PAaUUOHAIBHBIX, JEHCTBUTEIIbHBIX
YHUCeN; YMEHHUE UCIIOIh30BaTh MMPU3HAKY JICTMMOCTH, HAMMEHBIITUI 00ITHit
JIenuTedh W HauMEHbllee o0Ilee KpaTHoe, airoput™ EBkauaa mnpu
pelIeHun 3a/1a4; 3HAKOMCTBO C Pa3UYHBIMH TO3UIIMOHHBIMH CUCTEMaMU
CUMCIICHUS; YMEHHE BHITIOJIHATH BRIYUCIICHIE 3HAYSHHH U TPeo0pa3oBaHUs
BBIPDAKEHHUN CO CTENMEHsIMU M Jorapudmamu, mnpeoOpazoBaHus TPOOHO-
2 palMOHANBHBIX  BBIPAXKEHMI; yMEHME  ONEpUpPOBATH  MOHATHUSIMHU:
MOCJIEIOBATEILHOCTh, apu(MeTUuecKas MPOTrpPeccusi, TeoMeTpuuecKas
nporpeccusi, OeCKOHEYHO YyObIBarolash TeOMETpUUEcKas MPOrpeccus;
yMEHUE 3aJaBaTh IMOCJIEIOBATEILHOCTH, B TOM UYHCJIE C ITOMOIIBIO
PEKYPPEHTHBIX (HOPMYI; YMEHUE ONIEPUPOBATH MOHATUSMU: KOMILJIEKCHOE
YUCJIO, CONPsDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  49ucna, Qopma  3amucu  KOMIUIGKCHBIX — YHCElN
(reomeTpuueckasi, TPUTOHOMETpHYECKass U anreOpanyeckas), YMEThb
MPOU3BOJIUTH apU(PMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCIIOJIH30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATh
MNOHATUSAMM: MaTpuua 2X2  u  3X3, onpeneiauTeNb  MAaTpPHULBI,
TEOMETPUUECKHUI CMBICIT OTIPEICTUTEISI

YMeHHe OmnepupoBaTh MOHATHUSAMU: DPALMOHAIBHBIC, HUPPALMOHAIBHBIC,
MOKa3aTelbHble, CTENEHHbIE, JorapuMuyecKue, TPUTOHOMETPUYECKHE
YpPaBHEHUsT W HEPABEHCTBA, MX CHUCTEMbl; YMEHHUE OIIEpUpPOBATh
MNOHSTUSIMHM: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHHE, YpaBHEHHE,




Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHHII M HEPABEHCTB, PaBHOCUIBHOCTh
YpaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHUE pelaTb YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBbI C IOMONIBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YpAaBHEHUsI, HEPABEHCTBA M CHUCTEMbl C [apaMETpOM; NPUMEHSITh
YpaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI Il PEIICHUS] MATEeMaTH4YECKUX
3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTell HAyKH U peaJIbHOM JKU3HH

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIUS, YETHOCTh (PYHKLUH,
NEePUOAUYHOCTh (YHKIUH, OTPAaHMYEHHOCTh (PYHKIHHU, MOHOTOHHOCTb
¢yHKuMHU, SKCTpeMyM (YHKIMH, HAuOOJbIIeE U HAMMEHBIIEe 3HAUYCHUS
GyHKIIMY Ha MPOMEXKYTKE, HempepbiBHAsA (DYHKILIMSA, aCUMOTOTHI rpaduka
¢yHKUIMU, TIepBas ¥ BTOpas MPOU3BOAHAS (PYHKLUHU, TEOMETPHUCCKUI U
busznyecKkuit CMBICI TPOU3BOJHOW, TIEpPBOOOpa3Hasi, ONpeAenEHHbIN
MHTETpal, yMEHUE HAXOAWTh ACUMOTOTHI rpaduka (yHKIHUU; yMEHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, [POU3BEICHMS, YACTHOIO U
KOMITO3UIIUHN (DYHKIMI, HAXOAWUTh YpaBHEHHE KacaTelbHOW K Tpaduky
GyHKIIMM; yMEHUE HAXOAWTh IMPOU3BOJAHBIC 3JEMEHTAPHBIX (DYHKIHUH;
YMEHHUE HCIOJIb30BaTh TMPOM3BOJHYIO Ui HWCCIEAOBAaHUS (PYHKIHIA,
HAaXOJUTh HaWOOJNBIINE W HAUMEHbIINE 3HAYeHUS (QYHKIHUHA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYECKOTO
aHaJu3a; MPUMEHATh MPOU3BOJHYIO IS HAXOXKACHHUS HAWIYyYILEro
pelleHHs] B TMPUKIAJAHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMMYECKUX U
buznyecKkux 3aJa4ax; HaXOJUTh IJIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO
MHTETpaia; MPUBOAUTH MPUMEPHI MAaTEMaTHMYECKOIO MOJEJIMPOBAHUS C
noMoIIbIo AU QepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMHE: TpaduK GyHKIMH, oOpaTHas QyHKIHS,
KOMITO3UIUS (YHKUUH, JTUHEWHas (QYHKIUS, KBajgpaTudHas (QyHKIUS,
panmoHanbHas (QYHKOWSA, CTETNEeHHas (YHKIWS, TPUTOHOMETPHYECKHE
¢byHKLIMu, OOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIMHU, TOKa3aTelbHas
u jorapudmuueckas (QyHKIUU; YMEHHE CTPOUTH TpaUKU H3YYEHHBIX
GyHKUMH,  BBINOJMHATH  HpeoOpa3oBaHus  TpapukoB  (QyHKIMIA,
UCTIONIB30BaTh TpadUKU U U3YYECHHUS MPOIECCOB U 3aBUCHMOCTEH, TIpU
peLIeHUH 3ajlad U3 JIPYrHx y4eOHBIX MpPEeAMETOB M 3a/ad U3 pealbHOM
KU3HHU;, BBIpaXaTh (OPMYJIaMH 3aBUCHMOCTH MEXAY BEIUYHHAMH,
UCIIOJIb30BaTh CBOMCTBA
U rpaduky (QYHKIWMA JUTS pelIeHUs YpaBHEHHA, HEPAaBEHCTB W 3ajad
C TmapameTpaMmM; M300pakaTh Ha KOOPIMHATHOM IMJIOCKOCTH MHOKECTBA
pELICHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 3aJauyd pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, TOJIM U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJOTH, 33aJauyd U3 O0JIACTH YNPABJICHUS JUYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA M HUX
CHUCTEMBI II0 YCIIOBHUIO 3aJadd, HCCIENO0BATH IIOJIYyYEHHOE pELIEHUE U
OLIEHUBAaTh IPaBJONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJAEIMPOBAThH
peallbHBIE CUTyallMd Ha S3bIKE MAaTEMAaTUKH; COCTaBIIATH BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33]1a4H, HCCIE0BATh
IIOCTPOCHHbIE ~ MOJIEIM  C MCIIOJNB30BAaHMEM  ammapara  anreopsl,
WHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT




Kon
NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

YMeHue onepupoBaTh MOHATHUSMH: CpeHee apupMeTHdecKoe, MeanaHa,
HauOoJIbIlIee U HAUMEHbILIee 3HAUYCHHUs, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHUE YHUCIOBOro Habopa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOpMalIKIO, MPEACTABICHHYIO B TabMuIax, Ha quarpammax, rpapukax,
OTpa)KaroIllyl0 CBOMCTBA peaJIbHBIX MPOLIECCOB U SIBICHUI; IPEICTABIST
uHpOpMalLlMI0O C TOMOMIIbIO TalNUIl M JAMarpaMM; HCCIEA0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpadudecKuX
METOJIOB M AJIEKTPOHHBIX CPEACTB; TpaduuecKH UCCIEI0BATh COBMECTHBIE
HA0JII0JICHUS C IOMOIIBIO TUarpaMM pacceMBaHUs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHITHUSAMH: CIyYalHBIM OMBIT W CIydailHOE
COOBITHE, BEpPOATHOCTh CIY4aHOTO COOBITHSA; YMEHHE BBIUYUCIATH
BEPOATHOCTh C HCIONB30BAHUEM TpaQUuecKuX METOJI0B; HPUMEHATH
(GopMyJibl CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMylly MOIHOU
BeposATHOCTH, Gopmyny bepHynnu, komOuHaTOpHBIE (aKThl U GOPMYIIBL;
OLICHUBATh BEPOSITHOCTH pPEAJTbHBIX COOBITHI; yMEHHE OIEepHUpPOBAThH
NOHATUSIMH: CIy4ailHass BEIUYMHA, pACHpeleieHue BEpOSTHOCTEH,
MaTeMaTUYeCKOEe OXHUAAHME, IUCIEepPCUss U CTAHJAPTHOE OTKJIOHEHHE
CIy4ailHOH BENWYMHBI, (YHKIMH paclpeneNeHuss W  IUJIOTHOCTH
PaBHOMEPHOT0, I0KA3aTEILHOTO M HOPMAJIbHOT'O paclpeieeHIl; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIPENCICHUN A pelIeHus 3a1ay;
3HAKOMCTBO C MOHATUSAMU: 3aKOH OOJIBIIMX YMCEN, METO/bI BEHIOOPOUHBIX
UCCIICIOBAaHMM; yMEHHWE TMPUBOAUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJNBIINX 4YHCENl B MPUPOIHBIX W OOIIECTBEHHBIX SIBICHHSIX; YMEHHE
ONEepUpPOBATh MOHATUAMU: COUYETAHHE, NMEPECTAHOBKA, YHCIO COYCTAHHIH,
YUCIIO  [EepPecTaHOBOK; OumHOM  HploTOHA; ymMeHHME  IPUMEHATH
KOMOMHATOpHbIE (DAKThl U PACCYXKJEHUS Ul PELIeHUs 3ajay; OLlEHUBATh
BEPOATHOCTH PEAIbHBIX COOBITHUI; COCTABIIATH BEPOATHOCTHYIO MOJIENb U
MHTEPIPETHPOBATH NOJTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh IOHATHUSIMU: TOYKa, TMpsiMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEINYMHA YIJIa, INIOCKUI yroJj, IBYTPaHHBIN
yroJi, TpEXTpaHHbIN YToJl, CKPEeIMBAOLIMECs NPsMbIE, apayieIbHOCTh U
NEPIEHUKYJIIPHOCTB NPSAMBIX U IIJIOCKOCTEH, YToJl MEX1Y IPSIMBIMH, YTOJI
MEXly MPSMOI U MIIOCKOCTBIO, YTOJI MEXAY TUIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE MEXAY IMPSIMBIMU, PACCTOSTHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh IMPH PELICHUH 3a/ad H3y4yeHHbIE
(bakThl U TEOPEMBI TUIAHUMETPHH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKpYXKaloIllero MHpa; CTPOUTh MaTeMaTHYECKHE MOJEIH C IOMOIIBIO
TEOMETPUUYECKUX IOHSATHM M BEJIMYMH, pELIaTh CBSI3aHHBIE C HHUMHU
MPAKTHYECKHE 33]1aUH
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YMeHue omnepupoBaTh MOHATHAMU: IUIOMAAL (GUTYpBl, 00BEM QUIYpHI,
MHOTOTPaHHMK, MPaBUIbHBIM MHOTOTPAaHHHUK, CEUYEHHWE MHOIOTPaHHMKA,
KyO, mapajienenunen, npusMma, nupamuia, ¢Gurypa M MOBEPXHOCTb
BpallleHHs, IWIMHAP, KOHYycC, map, cdepa, iomanas chepsl, IMIOMAab
MOBEPXHOCTU MHpPaMUIbl, MPU3MbI, KOHyca, LMIMHIpa, 00BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuIeaa, NUpaMubl, MPU3MBblL, LHIUHIPA,
KOHyca, 1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHMsS KOHyca M IWJIMHIpA,
NapauleJbHblE OCH WM OCHOBAHMIO, CEYEHHME Ilapa, IUIOCKOCTb,




Kon

NpoBepsieMoro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Kacaromasicsi cepbl, MUIUHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (UTYpBI U TOBEPXHOCTH
BpAIICHUS, UX CECUYEHUS, B TOM YUCIIE C TIOMOIIBIO AIEKTPOHHBIX CPEACTB;
yYMEHHE TMPUMEHSITh CBOWCTBA T€OMETPUYECKUX (HUTYpP, CAMOCTOSATEIHHO
(dbopMyIHpOBaTH ONpeeNeHus] U3y4aeMbIX (PUTYp, BBIIABUTATH TUIIOTE3bI O
CBOMCTBAaX M NpPU3HAKaX TEOMETPUYECKUX (HUTYp, OOOCHOBBIBATH HIIH
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccupukanmuio ¢Guryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIONHATH HEOOXOIUMBIC OMOTHHUTEIbHBIC
OCTPOCHHS
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VYMeHue OmnepupoBaTh IMOHSITHSAMHU: JIBIDKCHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CUMMETpPHsI Ha TUIOCKOCTH M B IPOCTPAHCTRBE,
MOBOPOT, TpeoOpazoBaHue MOA00US, TMOJOO0HBIE (UTYPBI; YMEHHE
pacrmo3HaBaTh paBHBIC W IMOAOOHBIC (UTYPHI, B TOM YHCIIC B IIPHUPOJIE,
UCKYCCTBE, apPXUTEKTYPE; UCTIOIB30BaTh TEOMETPUYCCKIE OTHOILICHUS IIPH
pelIeHnH 3a7a4; HAXOJUTh TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJ,
IUIOINA/b, 00BEM) MPH PEIICHUU 3a7a4 U3 JPYTrUX YYeOHBIX MPEAMETOB U
U3 pEabHOW XW3HU; YMEHUE BBIYUCIATH TC€OMETPUUYCCKHE BEITHYHHBI
(MHA, YroJI, IUIOIAAb, OOBEM, IUIONIATL IOBEPXHOCTH), HUCIIOJIB3YS
U3YYCHHBIC (OPMYJIBI U METOJABI, B TOM YHCJC: IUIOMIAIh IMOBEPXHOCTH
UpaMUIbl, TIPU3MBI, KOHYCa, MWIMHAPA, IUomans cdepbl; 00béM Kyoa,
NPSIMOYTOJIBHOTO  MapaJuIe/IeIUIe/Ia, MUPAMUIBI, TPHU3MbBI, TWIHHIPA,
KOHYCa, [lIapa; YMEHHE HaXOJUTh OTHOIICHHE 00BEMOB 1MOI00HBIX QUTYP
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VYmMmenne OIICpHUPOBATH NMOHATUAMMU: IIPAMOYTOJIbHAA CUCTEMAa KOOPAMWHAT,
BEKTOp, KOOPIHMHATHI TOYKH, KOOPJWHATBHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YHUCIIO, Pa3JIOKEHHUE BEKTOpa Mo Oasucy,
CKaJISIPHOE TPOU3BEIICHHE, BEKTOPHOE IMPOU3BEICHHUE, YIOJ MEXIY
BCKTOpaMHU; YMCHUC HCIIO0JIb30BAThH BeKTOpHBII\/'I u KOOp}II/IHaTHBIfI METO/
JUISL pEIICHUS] TEOMETPUYECKUX 3aJ1a4 U 3a/1a4 APYTHX YUeOHBIX MPEAMETOB
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YMeHue BIOUpaTh MOAXOIALINI METO/ JUIsl pEIICHUs 3a/1a4l; TOHUMaHKe
3HAaYMMOCTH MAaTEeMAaTUKH B H3YYEHUHM TPHUPOJIHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHWW; YMEHHE pacCIlO3HABAaTh IIPOSIBICHUE 3aKOHOB
MaTE€MaTHUKHU B UCKYCCTBE, YMEHUE IIPUBOJUTH IPUMEPBI MATEMATUYECKUX
OTKPBITHI POCCUMCKON U MUPOBOM MaT€MaTUYECKOW HAyKH

IHHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D I10O

MATEMATHKE
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 |Ywucna u BEIYUCICHUS

1.1

Harypanbssle u nensle yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCell

PanunoHanbHBIE 4YHCIHA. OOBIKHOBEHHBIE U JACCATHYHBIC ,Z[p06I/I, IMPONLCHTHI,

1.2 OECKOHEYHBIC TTEPUOTUUECKIE TpoOH

13 Apudpmernueckuii KOpEHB HaTypaJibHOM cTeneHu. JlelicTBus ¢ apudmMeTndecKkuMu
KOpHSIMU HATYPAJILHON CTENIEHU

1.4 Crenenp c 1nensiM mokaszateneM. CTeneHbp ¢ palMOHAIbHBIM I10KAa3aTEJEM.

CBoiicTBa cTENEHA




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

CuHyc, KOCMHYC W TaHT€HC YHCIIOBOIO aprymeHTa. ApPKCHUHYC, apKKOCHUHYC,

1.5 apKTaHT€HC YHCIOBOI0 apryMeHTa
1.6 [Jlorapudwm uucna. JlecsTuynple u HaTypaJIbHbIE JOrapu(MBbI
JleiicTBuTenbHbIe 4YHcla. ApudMeTHYECKHEe OmNepanud C JACHCTBUTEIHHBIMU
1.7 |uucnamu. IlpubnuxEHHbIC BBHIYMCICHUS, IpaBWJIa OKPYIJICHUS, NPUKUIKA U
OIIEHKA PE3YJIbTaTa BHIYMCICHHI
1.8 [IIpeoOpa3oBaHue BhIpAKCHUIMA
1.9 |KommuekcHble uncia
2 | YpaBHEHHUs U HEPABEHCTBA
2.1 [Ilenbie n 1poOHO-paIMOHAIBHBIC YPABHCHUS
2.2 |VppanuoHanbHble ypaBHEHUS
2.3 | TpuroHomeTpuyecKkue ypaBHEHMsI
2.4 |Tloka3arenpHbIe U JIOTapu(PMUYECKUE YPABHCHUS
2.5 |lenbie u qpoOHO-pAIMOHAIBHBIC HEPABEHCTBA
2.6 |VppanmoHnaibHble HEPABEHCTBA
2.7 |lloka3arenbHble U JOorapuMUUECKUE HEPABCHCTBA
2.8 | TpuronoMmerpuyeckrue HEpaBEHCTBA
2.9 [Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpuna cucteMbl JUHENHHBIX YpaBHeHUH. OnpeenuTenb MaTpullbl
3 |Dynkuuu u rpaduku
31 Oyukums, cnocodsl 3amanus Qynkuuu. ['paduk Gynkumu. BzaumuHo oOpartHble
' ¢bynkuuu. Yérneie n Heuétnele pynkumu. Ileproanueckue QyHKImM
OO6nacTh ompeneneHus M MHOXKECTBO 3HaueHWd ¢ynkuuu. Hymu ¢yHKIuu.
39 [IpoMexyTku 3HAKOMOCTOAHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (PYHKLHUU.
' MakcuMymbl ¥ MUHUMYMBI (QyHKIuu. HauGomnbliee ¥ HaumMeHbIIee 3HAUYCHUE
(YHKIIMU Ha IPOMEKYTKE
33 CreneHHass (QyHKIUS C HAaTypaJlbHbIM M LeJbIM IoKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs n-0i CTENEHU
3.4 |TpuroHomerpuyeckue QyHKINH, UX CBONCTBA U rpaQuKu
3.5 [IlokazatenbHas u jgorapudmuyeckas QyHKIUN, UX CBOWCTBA U rpaduKu
36 Touku pa3psiBa. AcuMnToThl rpadukoB pyHKIMH. CBOMCTBA PYHKIIHI, HETIPEPHIB-
HBIX Ha OTPE3KE
3.7 [IlocnenoBaTeabHOCTH, CHOCOOBI 3aJaHMsI TOCIIEI0BATEIbHOCTEN
3.8 |Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmysa CiI0kKHBIX IPOLEHTOB
4  |Hayanma MmaTeMaTH4ECKOro aHaIn3a
4.1 [IIpousBognas ¢pyHkumu. IIpon3BogHbIE 27€MEHTAPHBIX GYHKIUI
[IpumeHeHne NpPOU3BOJHOM K HCCIENOBaHUIO (YHKIUH Ha MOHOTOHHOCTH M
4.2 |3kcTtpemymbl. Haxoxnenue HanboIbIIero 1 HAUMEHBIIIEr0 3HaYeHUsl QYHKIIUU Ha
OTpe3Ke
4.3 [IlepBoobpa3nas. MuTerpan
S5 |MHoXkecTBa U JJOTHKA
5.1 [MmHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jlmarpammel Diinepa — Bernna
5.2 |Jloruka
6 |BepoATHOCTb M CTaTUCTHKA

6.1

OmucarenpHas CTATHCTUKA




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

6.2 |BeposTHOCTb
6.3 [KomOunaTopuka
7 |T'eometpus
7.1 | ®urypsl Ha IOCKOCTH
7.2 |IIpsiMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4 |Tena u NOBEpXHOCTH BpalllCHUS
7.5 |KoopauHaThl U BEKTOPHI
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