PABOYASA ITPOI'PAMMA

yueOHoro npeamera «I'eomerpusi. Yriiy0Jie HHbI YPOBEHb)

s oOyqaronmmxes 10 — 11 kmaccos



NNOACHUTEJIbBHAS 3AIIMCKA

['eomeTpus sBiseTcs OJHMM U3 0a30BBIX KypCOB Ha YPOBHE CpeIHEro ooOIIero
o0Opa3oBaHus, TaK KaKk 00€CIeYrBAET BO3MOXHOCTb U3Y4EHUS AUCLIUIUINH €CTECTBEHHO-HAY4YHOU
HAIPaBJIEHHOCTH W MPEIMETOB TI'yMaHUTapHOro Hukia. [IoCKOJbKy JOrmyeckoe MBbIIUICHHE,
dopmupyeMoe TpU  HW3ydeHUH OOYJAIOUMMIUCS TOHSTHHHBIX OCHOB TE€OMETPHH, IpPH
JIOKa3aTelbCTBE TEOPEM M IOCTPOCHHMH IIETIOYKHA JIOTHYECKHX YTBEP)KICHUH MPH pPELICHHH
TreOMETPUUYECKUX 3ajad, YMEHUE BBIJBUIATh M ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIIONIB3YIOTCS MPHU PEIICHUH 337ad €CTECTBEHHO-HAYYHOTO IMKIA, B YACTHOCTH (PM3MYECKHX
3a71ad.

Ilens ocBoeHus mporpamMmbl yueOHOro Kypca «l'eoMeTpus» Ha YIIIyOJIEHHOM YpOBHE —
pa3BUTHE HHIUBUIYaJIbHBIX CIIOCOOHOCTEH OOydaroumxcss MpU HU3Y4eHUH TIE€OMETpUH, Kak
cocTaBJIsIfOLICH mpeameTHoW obOnactu «MaTtematnka W HWHGpOpMaTHKa» uepe3 obecreueHue
BO3MOXXHOCTH NPHUOOPETEHUsI M MCIOJB30BaHUs Oosiee NIyOOKHX I'€OMETPUYECKUX 3HAHUU U
JNEeUCTBUM, CreU(PUUHBIX T€OMETPUU, U HEOOXOJUMBIX Ul YCHEIIHOIo Mpo(ecCHOHAIBHOIO
o0Opa3oBaHus, CBA3aHHOTO C UCIOJIb30BAHMEM MaTEMaTHKH.

[TpuopuTeTHBIMU 337a4aMu Kypca T€OMEeTpUU Ha YIIyOIEHHOM ypOBHE, PacUMpPSIOUIMU
U YCUJIMBAIOIMMU Kypc 0a30BOT0O YpOBHS, SIBJISIFOTCS:

pacumpeHue TPEACTAaBICHHS O TEeOMETPUM KaK 4YacTh MHPOBOM KYIbTYphl U
(dopMHpOBaHUE OCO3HAHHUSI B3aUMOCBSI3H TEOMETPUH C OKPYKAIOIIMM MUPOM;

dopMHpOBaHUE TIPEACTABICHHUS O IIPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIMX
MaTeMaTHYeCKUX MOJIENIAX, TO3BOJSIOIMX ONHUChIBATh M M3y4aThb pasHble SIBJICHUS
OKPYKAIOILIEr0 MUpPA, 3HAHME MOHATHHHOrO ammapara no pasneiny «CtepeoMeTpus» ydeOHOro
Kypca reOMETpUH;

(dopMHpOBaHUE YMEHHUSI BJIAZIETh OCHOBHBIMM IOHSATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOICTBaMH, 3HaHUE TeopeM, (GOpMYyIT U yYMEHHE WX NMPUMEHSThb, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTaHIAPTHBIE CIIOCOOBI peIlieHus 3a/1a4;

dopMupOBaHUME YMEHHS paclo3HaBaTh Ha YEPTEk,aX, MOJAEISAX M B PEATbHOM MHpE
MHOTOTPAaHHUKHU U TeJla BPAILEHUsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIECIH;

dopMHpOBaHME  TOHHMMaHUA  BO3MOXHOCTH aKCMOMAaTHYECKOI0  TOCTPOEHUS
MaTeMaTHYeCKUX TEOpHH, (OpMUPOBAHWE MOHWMAHUS POJM AKCHOMATHKH MPH MPOBEICHUHU
pacCyKIeHHH;

dopMupOBaHUE YMEHMS BIAJETh METOJAaMH J0Ka3aTeJIbCTB U AJITOPUTMOB pELICHUS,
YMEHHUS MX [PUMEHSTh, NPOBOAUTH JIOKAa3aTeNbHbIE PACCY)KACHUS B XOJA€ pEIICHUS
CTEPEOMETPUYECKMX 3a7ady M 337ad € IPAKTHYECKUM COjAepKaHueM, (opMUpOBaHUE
NpEICTaBICHUS O HEOOXOIUMOCTH JIO0Ka3aTelbCTB IPU OOOCHOBAHMHM MaTeMaTHUYECKUX
YTBEPKAECHUN U POJIM aKCMOMAaTUKU B NIPOBEICHUU AETYKTUBHBIX PACCYXKICHU;

pa3sBUTHE ¥ COBEPIICHCTBOBAHHE WHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
oOydaronmxcs, I03HABATENbHOW aKTMBHOCTH, MCCIEI0BAaTEIbCKUX YMEHUM, KPUTUYHOCTHU
MBIIUICHUS, HHTEpeca K U3y4EHUIO TEOMETPUH;

dopmupoBaHuE (PYHKIHOHAIBHOM TIPaMOTHOCTH, pPEJICBAHTHOW TIE€OMETpUHU: YMEHHS
pacro3HaBaTh MPOSIBJIEHUS TI'€OMETPUUYECKUX IOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaNbHBIX J)KU3HEHHBIX CUTYAIUSX M IPHU M3YYCHUHU OPYIUX yIeOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS pEAbHBIX CUTYallM, HCCIIEIOBAHUS
IIOCTPOEHHBIX MOJIEIeH, UHTEPIPETALIMH TTOJTydEHHBIX PE3YIbTATOB.



OCHOBHBIMH COJIEpP)KATEIbHBIMUA JIMHHUSMH ydeOHOTO Kypca «l'eomerpus» B 10-11
Kiaccax sABIAOTCA: «dIpsAMble M IUIOCKOCTM B IPOCTPAaHCTBE», «MHOrorpanHuku», «Tena
BpaleHus», «BeKTopbl U KOOPAUHATHI B TPOCTPAHCTBEY, «/{BUIKEHUS B IPOCTPAHCTBE.

Cdopmymupoarnoe Bo ®PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHSATHSAMUY,
pENeBaHTHBIMU T€OMETPUM Ha YIIyOJaEHHOM ypoBHE oOydenust B 10—11 kmaccax, OTHOCHUTCS KO
BCEM COJEpKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (opMHpOBaHHME JOTMYECKUX YMEHUM
pacmipesienseTcss He TOJBKO IO COAEp)KAaTeIbHBIM JIMHUAM, HO M TO ToJaM OOy4dEHHSL.
Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE TMPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
@DenepanbHOil pabodell TPOrpaMMBl, paclpenesiEHHBIM 110 rojaM 00ydeHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, NPHHIUMHAIBHBIM BOIpocaM oOOyJarolme cs
oOpal@aiiuch HEOJHOKPAaTHO. OTO IMO3BOJSET OPraHM30BaTh OBJIQJACHHE TI€OMETPUUYECKUMHU
HOHATUAMU M HaBBIKAMHU I1OCIIEI0BATENIbHO U IOCTYNATENbHO, C COOJIOJAEHUEM HpHUHIUIA
NPEEeMCTBEHHOCTH, a HOBbI€ 3HAHUS BKIOYaTh B OOIIyI0 CHCTEMY T€OMETPHUYECKUX
NpEICTaBICHUN OOydJarommMXcs, paclmpsist U yrnyosnss e€, oOpa3ys IpOYHbIE MHOXXECTBEHHBIE
CBSI3U.

[lepexon k U3ydeHHIO TEOMETPUH HA YIITYOJIEHHOM YpPOBHE IO3BOJISET:

co3gaTth ycnoBus Ui auddepeHUHanud OOydeHMs, MOCTPOSHHUS HWHIUBUIYATIbHBIX
0o0pa3zoBaTeNbHBIX  IPOTPAaMM, OOCCIEUYUTh  YDIYOJIEHHOE HW3Y4CHHE TEeOMETPUHM  Kak
COCTaBJISAIONICH yueOHOTrO mpeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOUMXCS K MPOJOJKEHHUIO M3YdeHHUs MaTeMaTUKd ¢ y4€TOM BbIOOpa
Oynymeil mpodeccun, obecriedrBasi MPEEMCTBEHHOCTh MEXIy OOIMMM M NMpodecCHOHATBHBIM
o0Opa3oBaHUEM.

Ha wm3ydenune yueOHOTO Kypca «['eomerpus» Ha yriayOon€HHOM ypoBHe oTtBoauTcs 204
yaca: B 10 xmacce — 102 gaca (3 gaca B Henemo), B 11 kmacce — 102 vaca (3 yaca B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpun. Touka, Mmpsmasi, MIOCKOCTh, TpocTpaHcTBO. [loHsATHE
00 aKCHOMAaTH4YEeCKOM MOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anmHoe pacrosnokeHue NpsMbIX B IPOCTPAHCTBE: MEpECEKaroNecs, napaulesibHble U
cKkpenmBaronmecs npsamele. Ilpusnaku ckpenmBaronmxcs npsamsiX. [lapamienpHOCTs TPAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajlieIbHbIE NPSAMbIE B MPOCTPAHCTBE, NMAPAILIEIBHOCTh TPEX
NpsMBIX, NApaLIENBHOCTh MNPSIMOM M INIOCKOCTH. IlapamiensHoe MW LEHTpaJbHOE
IpoeKTHpoBaHue, n3o0paxenue ¢uryp. OCHOBHbBIE CBOICTBA MapalIEIbHOIO MPOEKTUPOBAHUSL.
N3ob6paxenue ¢uryp B mapauieIbHON MPOCKIHU. YTIBI C COHANPABICHHBIMH CTOPOHAMHU, YTOJI
MEXAy IpsSMBIMH B IPOCTPAHCTBE. llapamienbHOCTh IUIOCKOCTEN: MapajuleabHbIe MIIOCKOCTH,
CBOICTBa MapaJuIeTbHBIX TI0cKocTel. [IpocTeiinme nmpocTpaHcTBEHHBIE (PUTYPHI HA MIOCKOCTH:
TeTpa’ip, NapaJIeNIeUIIel, TOCTPOCHUE CEUEHU .

[lepieHAUKYISPHOCTh NPSIMOM M IJIOCKOCTU: NEPHEHIUKYJISpPHBIE TMpsSMbIE B
IPOCTPAHCTBE, MNpsSMbIE NapaUIeiAbHbIE W MEPIEHAUKYISIPHBIE K IUIOCKOCTH, IPHU3HAK
NEPIECHAUKYJIIPHOCTH IPSAMOM M IUIOCKOCTH, TeopemMa O MpsIMOW IEpPIEHAUKYISPHOU
miockoctu. OpTOroHaNbHOE NpoeKThupoBaHue. [lepneHauKyasp U HAaKIOHHBIE: pACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PAacCTOSHUE OT MPSMON 0 TUIOCKOCTH, MPOEKIUS (PUTYPHI Ha MIIOCKOCTb.
[leprieH IUKyIApHOCTD IJIOCKOCTEM: NPU3HAK MEPIICHIUKYISPHOCTH ABYX ILIOCKOCTEeH. Teopema
0 TPEX MEPIEH IUKYIIAPAX.

Yisl B IPOCTPAHCTBE: YrOJl MEKY MPSAMOU U TNIOCKOCTBIO, IBYTPAHHBIN YrOJI, TUHENHBIN
yroJl JIBYrpaHHOTO yria. TpéXrpaHHbli WU MHOrorpaHHble yribl. CBOWMCTBa IJIOCKUX YITIOB
MHOrorpasHoro yria. CBoiicTBa IUIOCKMX M JIBYTPAHHBIX YITIOB TPEXTPAHHOTO yria. Teopembl
KOCHUHYCOB U CHUHYCOB Ul TPEXTPAHHOTO YIJIA.

MHoOrorpaHHUKHU

Bunbl MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: nN-yrojapHas mnpusmMa,
npsiMasi 1 HaKIOHHas MpU3MbI, OOKOBas M IOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenurmnen,
NpsSMOYTOJIBHBIA Iapajulelienunes; U ero cpoWcrBa. Kparualimme nyrm Ha NOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas Teopema Iludaropa. I[Mupammma: n-
yroJibHas MUpaMu/a, NpaBuibHasg U yceu€HHast nupamuabl. CBolicTBa pédep 1 OOKOBBIX rpaHeit
NpaBUWIbHON nupamuibl. lIpaBuiabHbIE MHOTOTPAaHHUKU: MpPaBUJIbHAs NPU3Ma W IMpaBUIbHAS
nupamuja, IpaBujbHAas TPEYroyibHas MUpaMHuia U MpaBUIIbHBIN TeTpadip, kKyO. [IpencraBienue
0 IIPABUJIBHBIX MHOTOIPAaHHUKAX: OKTajJp, JOACKadAp U UKOCAIpP.

Beruricienue 31eMEHTOB MHOTOTPAHHHUKOB: p€Opa, AuaroHanu, yribl. [Lmomans 60KoBoM
MIOBEPXHOCTH W IIOJHOM ITIOBEPXHOCTH IPSMOM IPU3MBI, IUIOIIAJb OCHOBAaHUM, TEOopeMa O
OOKOBOM MOBEPXHOCTH NpsMOM mpu3Mbl. Ilnomane GOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBUJIBHOM NMUPaMU/JIbI, TEOPEMA O IIOIIAIN YCEUYEHHON MU PaAMUIBI.

CummMmeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPaBUJIBHBIX MHOTOTPAHHUKOB.
CuMMeTpuss B NPaBWIBHOM MHOIOTPaHHUKE: CUMMETpHUs MapajulesIeUIea, CUMMETPUs
MPaBUJIBHBIX MIPU3M, CHMMETPHS MPABUIBLHON MTUPAMUIBI.

BekTopbl 1 KOOPIMHATHI B MPOCTPAHCTBE

IloHsATHSA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, AJINHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJJIMHEApHbIE, COHAMPABJICHHbIE M MPOTHUBOIOJIOXHO HAaINpPaBJIEHHbIE BEKTOpbl. PaBEHCTBO



BEKTOPOB. [IefiCTBUS C BEKTOpaMH: CIO0KEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXXEHHE BekTopa Ha uyucino. CBoiicTBa ciokeHUsi BekTopoB. CBolicTBa
YMHOKEHHS BeKTopa Ha yucio. [lonaTne xomminaHapHsle BeKTOpbl. [Ipu3HaKk KOMIIJIaHApHOCTH
Tpéx BekropoB. lIpaBmio mnapamnenenumnena. TeopemMa o pa3loXEHUH BEKTOpa MO TPEM
HEKOMIUTAHApHBIM ~ BekropaMm. [IpsiMoyronbHas CcHCTeMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopanuater BekTopa. CBsi3p MEXIy KOOpPIMHATAMHA BEKTOpAa M KOOPIWHATAMU TOYEK. YTOI
MexIay BekropaMu. CKaJsipHOE TPOU3BEICHIE BEKTOPOB.

11 KJIACC

TeJia Bpame Hust

[loHsTHS: UUIMHIpUYECKass IOBEPXHOCTb, KOHUYECKas IIOBEPXHOCTb, cdepuyueckas
IOBEPXHOCTh, OOpasyroumpe mnoBepxHocTed. Tena BpallleHUs: LUIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. B3aumHoe pacnosnoxkeHue cepbl U IIOCKOCTH, KacaTeabHasl MIOCKOCTh K
cdepe. M3o0pakeHue Ten BpaleHUs Ha MI0CKOCTH. Pa3BEépTka unmHaApa u konyca. CUMMeTpHUst
cteps! U mapa.

OO0béM. OcHoBHBIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBLHOTO
napajienenumnena U ciaeactsus u3 He€. OObEM NpsAMONW M HAKIOHHOM MPHU3MBI, LMJINHIPA,
nupamMubl U Konyca. O0bEM 11apa U MapoBOro CerMeHTa.

KomOuHanumu Ten BpamieHHss W MHOTOTpaHHMKOB. llpu3ma, BmucaHHas B LMIUHID,
omucaHHas okojio nuiauHipa. Ilepeceuenue cdepbl U mapa c miockoctbio. Kacanume mapa u
cdepbl I0CKOCTHIO. [IoHATHE MHOTOTpaHHUKA, OTIICAHHOTO OKOJIO cepsl, cephl, BIIMCAHHOM B
MHOTOTPaHHMK WJIN TEJIO BPAILECHHUSL.

[Inomaas MOBEPXHOCTH HMJIMHIpA, KOHYca, muom@ab chepsl u e€ vacreir. [logoOue B
npoctpaHcTBe. OTHoOIEHHE OO0BEMOB, IUIOMIAJEH TMOBEPXHOCTEH MOJOOHBIX  (UIYp.
[IpeoOpazoBanue momobusi, romoretus. PemeHue 3ajady Ha TMJIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUECKUX METOJIOB.

[locTpoeHue cedyeHH! MHOTOTPAHHUKOB M Tell BpalICHUSA: CEUYCHHS I[UIUHIpPA
(mapayiuienbHO W TEPHEHAUKYIAPHO OCH), CEUEHHS KOHyca (MapauiebHbIe OCHOBAHMIO WU
IPOXOJSIlIE Yepe3 BEpIIMHY), CEUEHHUs Iapa, METO/bl IMOCTPOCHUS CEUECHUM: METOJ CIIEIOB,
METO]] BHYTPEHHETO MPOEKTUPOBAHUSI, METOJ] IEPEHOCA CEKYIeH IMIIOCKOCTH.

BekTopbl U KOOPIMHATHI B NPOCTPAHCTBE

Bexropsl B mpoctpanctBe. Onepanuu Haja Bekropamu. BekropHoe yMHOXKEHHE BEKTOPOB.
CaoiicTBa BekTOpHOro yMHOXeHUd. lIpsmMoyronbHasi cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatel Bektopa. Paznoxenue Bekropa no 06asucy. KoopauHaTHO-BEKTOPHBINH METOJ MPH
pELIeHN N TeOMETPUYECKUX 3aj1au.

JIBHKeHHsI B IPOCTPAHCTBE

JBwxenust mpoctpanctBa. OtoOpakeHus. [[BuxeHuss u paBeHCTBO ¢uryp. OO6mme
CBOWCTBA JBWXXEHUW. BUIbl NBUKEHMI: NapajulelbHBIM IEPEHOC, LEHTpaIbHas CUMMETpPHUS,
3epKajibHas CUMMETpPHUs, TOBOPOT BOKpYr npsimoit. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Ditnepa.



INTAHUPY EM BIE PE3YJIbTATBI OCBOEHUAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpakagaHckoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTh  TPAKIAHCKOM  MMO3UIUK  OOydaroumerocs Kak akTUBHOIO U
OTBETCTBEHHOI'O0 WJIEHAa POCCHIICKOrO OOILECTBA, MPEACTABICHHE O MaTeMaTHMYECKUX OCHOBAxX
(GYyHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUN, MPOIEAyp TPaKIAHCKOrO OOIIecTBa
(BBIOOPBI, OMPOCHI M JAPYroe), yMEHHWE B3aMMOJICHCTBOBATh C COIIMAIbHBIMU WHCTHUTYTAMHU B
COOTBETCTBUHM C UX (DYHKIHSIMH U Ha3HAUYCHUEM;

2) maTpuoTHYECKOEe BOCIIMTAHME

c(OpMHUPOBAHHOCTh POCCUICKON TPa)KAaHCKON HMJEHTUYHOCTHU, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIIEMY POCCHUMCKOW MAaTeMaTHKH, EHHOCTHOE OTHOIIEHHWE K JOCTH)KEHUSM POCCHICKUX
MaT€MaTUKOB U POCCUMCKOM MAaT€MATHYECKON WIKOJIbI, MCIOJIB30BAHUE ATUX JOCTHXKEHUMN B
JIpYruX HayKax, TEXHOJOTHX, cepax SKOHOMMKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME  JIyXOBHBIX IIEHHOCTEW  POCCHUHCKOrO  Hapoaa, CchHOpMHUPOBAHHOCTh
HPABCTBEHHOIO CO3HAHUS, ITUYECKOIO MOBEICHHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUW HAayKd U JIEATEIbHOCTBHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOWYMUBOTO OYIIYIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOILIEHHME K  MHUpPY, BKIOYas  3CTETUKY  MaTeMaTUUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pPACCY)KICHUH, BOCIPHUMYHUBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3uueckoe BocnuTaHME:

c(hopMUPOBAHHOCTh YMEHUSI TPUMEHSITh MaTEMaTH YECKUE 3HAHUSI B MHTEPECax 3710pPOBOTO
u Oe3omacHoro oOpasa KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pOBBIO (310pOBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH U OT/AbIXa, peryispHas (u3nyeckas akTUBHOCTD),
¢u3HYecKoe COBEPINCHCTBOBAHUE MIPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTEIBHON JIEATEITLHOCTEIO;

6) TpyaoBoe BocIMTAHHME:

TOTOBHOCTh K TPY/y, OCO3HAaHUE LIEHHOCTH TPYAOIIOOUsS, HHTEPEC K PA3TUYHBIM cdepam
npodeccuoHanbHON NEATETbHOCTH, CBSI3AHHBIM C MAaTEMATHKOW M €€ MPHIIOKEHHUSMH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOP Oyaymed mnpodeccCud W Pean30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC TIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHHIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH YKU3HH, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEILICHUH
MPAKTUYECKUX 3aJla4 MAaTEeMaTH4YeCKON HaIlpaBJICHHOCTH;

7) 3K0J10rH4eCKOe BOCIIMTAHME

c(hOpMUPOBAHHOCTDh  DKOJOTHYECKOW KYIbTYphl, TOHUMAaHWE BIUSIHUSA COIHMAIBHO-
SKOHOMMYECKMX MPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOW CpEelbl, OCO3HAHUE
mo0aNnbHOrO  XapakTepa  JKOJOTMYECKMX  IpoOiieM, OpUEHTaluuss Ha HpUMEHEHue
MaTEMaTUYECKUX 3HAHUW JJIsl PEIICHH S 3a/1a4 B 00JIACTH OKPYKAIOIICH Cpeibl, MJIaHUPOBaHUE
MIOCTYNKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH JUIsl OKPYKAOILEH Cpeibl;

8) HeHHOCTH HAYYHOTI'0 TO3HAHMA:



COPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd U OOINECTBEHHOW MPAKTUKW, MOHMMaHUE MAaTEMAaTUYECKOW HayKH Kak cepbl
YEJIOBEUECKOM JEATEIBHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JIJISl Pa3BUTHSI ITUBHIIU3AINH,
OBJIAJICHHE SI3IKOM MAaTEMAaTUKUA M MaTeMaTHUYECKOH KyIbTYpOi Kak CpeJCTBOM MO3HAHHS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO M MCCIIEAOBATEIbCKYIO AEATEIbHOCTh HHINBUIYAJIBHO U

B IpynIe.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE AeCTBUS

Ba3oBble jornyeckue JaeicTBUs:

BBISBIIATh W XapaKTepu30BaTh CYIIECTBEHHBbIC NPHU3HAKA MATEMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUM MEXAY TMOHSATHSAMH, (POPMYIHUPOBATh OMNPEACICHUS TOHATHH,
YCTaHABIWBATh CYIICCTBCHHBIM MPU3HAK KIACCH(UKAIUH, OCHOBAHUS Ui OOOOIICHUS U
CpPaBHEHUs, KPUTEPUHU TPOBOAMMOTO aHAIIN3a;

BOCIIPUHUMATH, (HOPMYIIUPOBATH U TMPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC H
OTpHUlIaTebHbIC, €IMHUYHbBIE, YACTHBIE U O0IIME, YCIOBHbIE;

BBISBIIATh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEUHs B (haKTax,
MAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHUSX, TMpeIaraTb KPUTEPUU s BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

JlenaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M WMHIYKTHBHBIX
YMO3aKIFOYEHUH, YMO3aKIIOUEHU I 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTEIhCTBA MAaTEMATHUYECKUX YTBEPXKICHUM (TIpsMBIE U
OT MPOTHUBHOIO), BBICTPAMBATH AapPTryMEHTAIlUIO, MPUBOAUTH TMPHUMEPHI M KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)K/IEHUS U BBIBOJIbI;

BBEIOMpATh CIOCO0 pereHuss y4eOHOW 3afayM (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HauOolee TMOAXOMAUMKI C YIETOM CaMOCTOSITENFHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble nccie10BaTe/IbCKUE A€ HCTBUA:

MCIIO0JIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUIT HHCTPYMEHT MO3H aHUsl, JOpMYIUPOBATH
BOIPOCHI, (MKCHUPYIONME MPOTHBOpPEUYHE, MpoOJieMy, YCTaHABIMBATH HCKOMOE U JIaHHOE,
dopMupoBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO0, MHEHUE;

MPOBOJAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEOBAaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTH4YEeCKOTO OOBEKTa, SIBJICHHS, MPOIEeCCa, BBHISIBICHUIO
3aBHCHUMOCTEN MEX]y 0OBEKTaMH, SIBJICHUSMH, IIPOLECCAMH;

CaMOCTOSITETbHO (JOPMYIIUPOBATH OOOOITICHNUSI U BBIBOJBI M0 Pe3yJbTaTaM MPOBEAEHHOTO
Ha0II0/IeHU s, UCCIIEI0OBAHMS, OLIEHUBATDH JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJAbTaTOB, BBIB OJIOB U
0000IIEHNH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKKE BBIABUTATh MPEIIOI0KEHHS O
€ro Pa3BUTHUH B HOBBIX YCIOBHSIX.

PaGora ¢ unopmanmeii:

BBIABIIATH ACPUIIMTHI HHPOPMAIIMU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOIPOC U I
pelieHus 3a1a4u;

BBIOMpaTh HMHGOPMALUIO W3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTHU3UPOBaTh U HWHTEPIPETUPOBATH HMHQPOPMAIIUIO PA3TUYHBIX BHUIOB H  (opMm
NpEACTABJICHUS;



CTPYKTYpUpOBaTh  HMHGpOpMallUIO, TMPEACTaBIATh €€ B  pa3iMuHbIX  ¢opMax,
WJUTIOCTPUPOBATH TPaduUecKu;

OIICHUBATh HAAEKHOCTh HHGOPMAIUM IO CAMOCTOSTENBHO  CHOPMYTUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE NeiCTBHA

Ob0menne:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU M IICISMH
06HI€HI/I$I, SACHO, TOYHO, I'PAMOTHO BBIPAXATH CBOIO TOYKY 3pCHHA B YCTHBIX U IMHCBMCHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 1O XOJIy peIICHUs 3a7a4d, KOMMEHTHPOBATH IOJTY4CHHBIN
pe3yNbTaT;

B XOJle¢ OOCYKICHHS 3aJaBaTh BOIMPOCHl MO CYIIECTBY OOCYKIaeMOU TeMbI, MPOOIEMBI,
pemaeMofI 3a/la4r, BBICKa3bIBaThb MACH, HALCIICHHBIC Ha IMOHCK PCIICHHA, COMOCTABJIATH CBOU
CYXKIACHUA C CY)XKACHUAMHU OPYIUX YUACTHUKOB Auajiora, O6Hap}OKI/IBaTI> pasimiue U CXoACTBO
TO3UIIUH, B KOPPEKTHOH Gopme GOpMYITMPOBATH PA3HOTIIACHUS, CBOM BO3PAKEHUS;

MIPEJICTABIATh PE3YNbTAThl PEIICHHS 3a/add, JKCIIePUMEHTA, HMCCICIOBAHMS, TPOEKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3aJad Mpe3eHTAlUu U
0COOEHHOCTEH ayTUuTOPHH.

PeryasiTuBHbIE YHUBeEpPcaJbHbIe Yy4eOHbIE JAeiicTBUS

Camoopranuszanms:

COCTABJIATh IUIaH, ITOPUTM pELIEHUs 33/a4d, BBIOMpPATh CIOCOO pELIeHHS C Y4ETOM
HMMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATh
BAapHAHTHI PEIleHU ¢ yu€TOM HOBOH MH(pOpMAIIIH.

CaMOKOHTPOJ/Ib, JMOIHOHAIBHBIN MHTEJJIEKT:

BIIAJIETh HABBIKAMH IO3HABATEIBHON peUIeKCHM Kak OCO3HAHMSI COBEPIIAEMBIX JCHCTBHIMA
U MBICIIUTENBHBIX MPOLECCOB, HUX pE3ylbTaToB, BIAaJeTh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLECCa U PE3YJIbTAaTa PEIICHUST MaTEMaTUUECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpU PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAMJIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBME pe3ylbTaTa ILeJId U YCIOBUAM, OOBSICHATH HPUYUHBI
JOCTUKEHUS WJIM HEAOCTH)KEHUS pE3YJIbTaTOB JEATENbHOCTH, HAaxOJUTh OIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MOHUMATh U HCIIOJIb30BATh NMPEHMYIIECTBA KOMAHIHOW M MHIAMBUAYAIbHON pabOThl IpU
peleHNy y4eOHBIX 3a/ad, NPUHHUMATh I1€1b COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh
OpraHU3aIlMI0 COBMECTHON paboTHI, paclpenessaTh BUIBI PadOT, JOTOBApUBATHCS, 0OCYXKIAaTh
IPOLECC U Pe3ybTaT paboThl, 0000IATE MHEHUS HECKOIBKUX JIFO/IEH;

y4acTBOBaTh B TPYNIOBBIX (Gopmax padoThl (0OCYyXIeHHUs, OOMEH MHEHHH, «MO3rOBbIe
IITYPMbI» M HWHBIE), BBHIMOJIHATH CBOI YacTh PabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYT'MMHU 4IEHaMH KOMAaH]Ibl, OLIEHMBAaTh KaueCTBO CBOET0 BKIaJa B OOUMN HPOAYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIbTATbBI



K xoniy 10 kiacca oOyqaronmicss HayquTCs:

CBOOOJIHO OIIEPUPOBATH OCHOBHBIMU MOHATHSMH CTEPEOMETPHH IIPH PEIICHUH 3a7a4d 1
MPOBEICHUH MaTeMaTUYECKUX PACCYXKICHUII;

MPUMEHSATh aKCHOMBI CTEPEOMETPUM W CJICACTBHS W3 HUX TMPU PEHICHUHU
TFEOMETPUYECKHUX 3a/1aY;

K1accupUIIMPOBaTh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, MIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOIHO ONEPHPOBATH MOHSTHSIMHE, CBSI3aHHBIMU C YIJIAMH B TIPOCTPAHCTBE: MEXKIY
MPSMBIMU B MIPOCTPAHCTBE, MEXKIY MPSAMOU U MIIOCKOCTHIO;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU, CBSI3AHHBIMH C MHOTOTPAHHUKAMHU;

CBOOOJIHO pAacIO3HAaBaTh OCHOBHBIC BHbl MHOTOTPAHHHUKOB (IIpH3Ma, IMUPAMHJA,
MPSIMOYTOJIBHBIN TapasuieNenumnen, Kyo);

KI1acCH(UITMPOBATh MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUS I KlacCHpUKAINH;
CBOOOJIHO OIEPUPOBATh MOHSATHUSMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAHHHKOB
IIJIOCKOCTBIO;

BBITIOJIHATH NapauIeIbHOE, IIEHTPaIbHOE U OPTOTOHAIILHOE MPOEKTHpOBaHue (UTYp Ha
MIJIOCKOCTb, BBITIONHSATH H300paskeHUsI (QUTYp Ha MIOCKOCTH;

CTPOUTH CEUEHUS] MHOTOTPAHHUKOB Pa3TMYHBIMU METOJaMH, BBHIIOTHSATH (BBIHOCHBIC)
IJIOCKHE YEPTEKH W3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHU3Y;

BBIYUCIATh IUIOMIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MHPAMHUJA),
TEOMETPUYECKUX TEJ C MpUMEHEHHEM (HOPMYIT;

CBOOOJHO OMEPUPOBATh TOHSATHUSIMH: CHMMETPUS B MPOCTPAHCTBE, IEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U IIIOCKOCTh CHMMETPUH (UTYPHI;

CBOOOTHO OIEPUPOBATH MOHATHUSAMH, COOTBETCTBYIOIIMMK BEKTOPAM M KOOPIMHATAM B
MPOCTPAHCTBE;

BBITIOJTHSATH JCUCTBUS HAJl BEKTOPAMHU;

pelaTh 3aJaud Ha J0Ka3aTelIbCTBO MAaTeMaTHYEeCKUX OTHOLICHUH M HaXOXACHHE
TEOMETPUYECKUX BEIWYMH, TPUMEHSS W3BECTHBIE METOABl MPU  pEIICHUU
MaTeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTH TTPOCTEHIIE MTPOTPaMMHBIC CPEJICTBA M AJICKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI TP PEUICHUU CTEPEOMETPUUICCKUX 3a/a4;

W3BJICKATD, peoOpa3oBHIBATH u WHTEPIPETUPOBATh  HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (HUTypaX, NPEACTABICHHYIO Ha 4YepTekax u
pPHUCYHKAX;

NPUMEHATh TOJYYEHHbIE 3HAHUS Ha TMPaKTHUKE: CpaBHUBATh U AaHAIM3UPOBATH
peaIbHBIC CHUTYAIlMHU, TTPUMCHSTh W3YUdCHHBIC TTOHATHS B IPOIECCE TTOMCKA PEICHUS
MaTeMaTU4YecKu CPOPMYIUPOBAHHON MPOOIEMBbI, MOJIETUPOBATH PEAbHBIE CUTYallMU
Ha S3BIKE TCOMETPHUH, HCCIENAOBATh MOCTPOEHHBIC MOJENH C HCIOJb30BaHUEM
TEOMETPUUYECKUX TIOHSATHI ¥ TeopeM, ammapara anreOpbl, pemiaTh MPaKTHYECKUe
3ajlauu, CBA3aHHbIE C HAXOXJICHUEM r€OMETPUUYECKUX BEIHYHH;

UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS TEOMETPHH KaK COCTaBHOM
yacTu (hyHIaMeHTa Pa3BUTHUS TEXHOJIOTHH.

K xoniy 11 kiacca oOyqaronmics HayquTCs:



CBOOOJIHO OIIEPUPOBATh MOHATUSAMM, CBA3aHHBIMU C LIUIMHAPHUYECKOM, KOH MUECKOH U
cdepuyeckoil TOBEPXHOCTSMHU, OOBICHSATH CIIOCOOBI TTOTYIEHUST;

ONEepUpPOBATh MOHATHAMHU, CBS3aHHBIMU C TE€JaMU BPAIUCHUS: HUIMHAPOM, KOHYCOM,
ctepoil u mapowm;

pacro3HaBath Tela BpameHus (MUIUHAP, KOHYC, cdepa U map) U OOBSICHATH CIIOCOOBI
MOJTy4eHUs TeJl BPALICHMUS;

KTacCH(UITUPOBATh B3aMMHOE PACIIONOKEHNE CHEephl U TIIOCKOCTH;

BBIYHCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TENl BpAIleHUS, OOBEMBI H
IUIOIIAIM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TeN BpAIlEHUs, T€OMETPHUECKUX Tell C
npuMeHeHueM Gopmyi,

CBOOOJIHO OIEpPHUPOBATH MOHATHIMHU, CBS3AHHBIMH C KOMOMHAIUSMH TEJl BPALICHHUS U
MHOTOTPAaHHHMKOB: MHOTOTPaHHMK, BIIMCAHHBIA B cepy U ONMUCAHHBIN OKOJIO cdepsl,
cdepa, BIMcaHHAS B MHOTOTPAHHUK FJIN TEJIO BPAICHHUS;

BBIYHCIIATH COOTHOIICHHS MEX/Ty TUIOMIASIMUA TIOBEPXHOCTEH M 00BbEMaMU TTOJOOHBIX
TeJI;

n300pakaTb HM3ydaeMmble (QUIYpHI, BBIMNOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUIl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJI BpallleHus;

W3BIICKATH, WHTEPIIPETUPOBATE U npeoOpa3oBeIBaTh  MHGOPMAIMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UrypaX, MpEACTaBICHHYI0 Ha YepTexax Hu
PHCYHKax;

CBOOOJIHO OIIEPUPOBATH OHATUEM BEKTOP B IIPOCTPAHCTBE;

BBINIOJIHATH OTepaIliy HaJl BEKTOPAMU;

3a/1aBaTh IMJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cucTeMe KOOPAUHAT;

pemaTh TEOMETPUYECKHEe 3aJadydl Ha BBIYHCICHHE YIIOB MEXKAYy TNPIMBIMA U
IJIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSIHUM OT TOYKM JO IJIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

CBOOOHO OIEpPHPOBATh IOHSATHSIMH, CBS3aHHBIMH C JBW)KCHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA IBUKEHUI;

BBINIOJIHATh W300pak€HUsT MHOTOTPAaHHUKOB M TeJ BpAIICHMS MpPH MapalieIbHOM
IIEpeHOCce, HUEHTPAIbHON CUMMETPUH, 3€pPKaIbHOW CUMMETPHUU, IIPU [TOBOPOTE BOKPYT
psIMOiA, TpeoOpa3oBaHUsl 000U S;

CTPOUTHh CEYEHHUS MHOTOTPAaHHUKOB U TeJl BpAIICHUS: CEYCHHS LMIUHIpA
(mapasienbHO ¥ MEPHEHIUKYIIPHO OCH), CEUeHHs KOHYca (apajuieIbHbIe OCHOBAHUIO
U TIPOXOJISIIIE Yepe3 BEPILMHY), CEUeHHUs IIapa;

HCIIOJIb30BaTh METOJbl TOCTPOEHHUSI CEUYEHMI: METOJ CJIE0B, METOJ BHYTPEHHETrO
IIPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEH IMJIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEP)KICHMUS;

OPUMEHATh TeoMeTpudeckue (aKThl Ul pPELICHUS CTepeOMEeTPUYECKUX 3ajad,
IPEAIONAraloIMX HECKOJIBKO IIATOB PEILLIEHUs, €CIM YCIOBUS MPUMEHEHMS 33/JaHbl B
SBHOW U HESIBHOU (opMme;

pelaTh 3a7aud Ha JOKA3aTeIbCTBO MATEMaTHYECKMX OTHOIUCHUH M HaxoXKAEHHUe
TeOMETPUUYECKUX BEIHYMH;

HPUMEHSTH IPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHH O-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU
pELIeHUH CTEPEOMETPUUECKUX 3a/1ay;



IIPUMEHATh TIO0Jy4CHHBIC 3HAHUS Ha IPAaKTHKE: CPaBHMBATh, AHAIM3UPOBATh U
OLICHUBATh peajbHbIE CUTYAaLUH, IPUMEHSITh U3y4EHHBIE TOHATHUS, TEOPEMbI, CBOMCTBA
B IIpoOleccCe IIOHMCKA peIIeHUs MaTeMaTHYecKu cHOopMyITUpoOBaHHON MpoOIeMsl,
MOJIEIUPOBATh PEAJIbHBIE CUTYAallMH Ha S3bIKE T€OMETPHUH, UCCIIEI0BATh TOCTPOECHHbIE
MOJIENT! C UCIOJB30BAHMEM T€OMETPUUCCKUX MOHATHI M TeopeM, ammnapara anreopsl,
pelaTh NPaKTHYECKUE 33a4d, CBS3aHHBIC C HAXOXKACHUEM F€OMETPUYECKUX BEIUYHH;
MMETh MpEACTaBleHUs 00 OCHOBHBIX 3Tallax pa3BUTHS T'€OMETPUU KaK COCTaBHOM
qacTH (QyHIaMEHTa Pa3BUTHS TEXHOJIOTUM.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KounuecTrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
n/n NpOorpaMmbl Bcero Konrpoausie | Ipaxririeckie o0pa3oBareJbHbIE
patdoThI padoThbl pecypesr
1 BBenenue B crepeoMeTpHio 23 1
9 B3anmHoe pacnonoxeHne npsmMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B 8
MPOCTPAHCTBE
4 [lepnieH IMKyISAPHOCTD MPSIMBIX U o5
IJIOCKOCTEH B IIPOCTPAHCTBE
5) VYTibl ¥ paccTOsIHUS 16
6 MHoOroTpaHHUKA 7
Bekropsl B mpocTpaHCTBE 12
3 HOBToPeHHe, 0000I1IeHNE U cHUCTeMaTH3all U 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB IIO ITPOIPAMME 102 6 0




11 KJIACC

KoauvecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3eJioB U TeM (uud poBbIEe)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPOrpaMMbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
1 AHanuTH4ecKas reoMeTpus 15 1
5 [ToBTOpeHue, 0000IICHNE U 15 1
CHCTEeMaTH3aIlHsl 3HAHUH
3 O06bEM MHOTOrpaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomaay MOBEPXHOCTH i OOBEMBI 9 1
KPYIJIBIX TEI
6 JBuxeHus 5) 1
5 [ToBTOpEHME, 0606H16H1/1ve u 17 5
CHCTEeMaTH3aIlHsl 3HAaHUH
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTposabHbIe
padoThI

IpakTnuyeckue
padoTbI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypcesbl

OcCHOBHBIE ITpaBuUJIa U300PAKECHUS HA
PUCYHKE TIOCKOCTH, ITapaJUICITBHBIX
MPSMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

IlonsTHA cCTEpEOMETPUN: TOUKA, IIpsMasi,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIIa N300paKEHUST HA PUCYHKE
IIJIOCKOCTH, MapaJlJICJIbHBIX ITPAMBIX
(O0Tpe3koB), cepeIlMHbI OTPE3Ka

[Tonsarus: nepecexarommecs MiIOCKOCTH,
IEepECEKAOLMECS MPsiMasi U INIOCKOCTB;
MOJYIPOCTPAHCTBO

[lonsiTus: nepecekarommecs: NI0CKOCTH,
repeceKarolpecs npsmast ¥ MiI0CKOCTb;
MOJIYIIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
MPOCTEUIIMX MTPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIMX OOBEKTOB

MHororpanHuKd, H300paKeHHe
MPOCTEUIIIMX MTPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIIMX OOBEKTOB

AXCHOMBI CTCPpCOMCTPHUHU U IICPBLIC
CIICACTBHSA U3 HUX




AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
CIEICTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HuX. CriocoObl 3a1aHus
MPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603Ha4YeHUS TPSMBIX U TIOCKOCTEH

10

M3o0pakeHne cedeHni mupaMuIpl, Kyda u
HPU3MBI, KOTOPBIE POXOJAT Yepe3 Ux
pé€6pa. M3o0pakeHue mepeceueHus
ITOJY4YEHHBIX IUIOCKOCTEN. PackpanmmBanne
MOCTPOEHHBIX CEUCHU I Pa3HBIMU LBETAMHU

11

N3o0paxkeHue ceueHui mupamMu/ibl, Kyda u
MPHU3MBI, KOTOPBIE POXOJAT Yepe3 UxX
pé€06pa. M3o0pakeHre mepeceueHus
ITOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUCHU I Pa3HBIMU [BETAMHU

12

N3o00paxkeHue ceueHui mupamMuibl, Kyda u
IIPU3MBI, KOTOPEIE IIPOXOIAT Yepe3 UX
pEbpa. U3o0pakenue nepecedeHus
MOJIYYEHHBIX MJIOCKOCTEN. PackpammBanue
MMOCTPOCHHBIX ceueHui Pa3sHbIMH LIBECTaAaMU

13

N3o0paxkeHue ceueHui mupamMuibl, Kyda u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. U3zo0pakeHue nepecedeHus
MOJIY4EHHBIX MJIOCKOCTEN. PackpanmBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMH LIBETaAMU

14

Merton cienoB AJist TOCTPOEHUS CEYEHU I

15

Mertoz ciefoB IS TOCTPOCHHUS CEUESHUH.
CaoiicTBa nepeceyeHu i MpsIMbIX U




MJIOCKOCTEHN

16

MeTton cieoB 1Sl MOCTPOCHUS CEUEHU M.
CaolicTBa nepeceyeHn i MpsIMbIX U
ILJIOCKOCTEN

17

[TocTpoenue ceueHuii B mupaMu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIAroB
MOCTPOCHUS

18

[TocTpoenue cedueHuit B mupaMu/ie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEN U 3alIUCh LIAr0B
ITOCTPOCHUS

19

[locTpoeHue ceueHuit B mupamu/e, Kyoe
o TpéM ToukaM Ha péopax. Co3nmanue
BBIHOCHBIX UePTEKeEH U 3alUCh IIIAroB
MOCTPOCHUS

20

[TocTpoeHue ceueH B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTenceI?I U 3aIIiCh IaroB

MOCTPOCHUS

21

[ToBTOpenue manumerpuun: Teopema o
MPOMOPIIMOHANBHBIX OTpe3kax. [logobue
TPEYrOJIbHUKOB

22

[loBTOpenue nmnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus passutus
IJIAHUMETPUH U CTEPEOMETPUH

23

KontponbsHas padora "AKCHOMBI




crepeomerpuu. Ceuenus"

24

B3anmHO€E pacIionokeHue NpsiMbIX B
npocrpancTse. CkpenmBaronmecs
npsiMble. [Ipu3Haky ckpenpBaronpxcs
npsiMbx. [lapasuiensHble mpsiMbIe B
MPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMON MapaJlIeIbHON
JIAaHHOM MPSIMOM, IPOXOASAIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAILEH Ha JaHHOU
npsMoi. Jlemma o nepeceyeHun
MapajieIbHbIX TPSAMBIX ILIOCKOCTHIO

26

[TapannensHOCTH TpeX NpsMbIX. Teopema o
TpEX MapajuiesIbHbIX IpsAMBIX. Teopema o
CKPELMBAIOIIMXCS] TPSAMbBIX

27

[TapannenbHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapaICIEHOTO
npoektupoBaHus. M3o0pakeHne pasHbIX
duryp B mapamienbHON MPOESKITUU

28

LlenTpanbHas npoekuus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOII
MEXAY IPSMBIMU

29

3aaun Ha OJOKA3aTEILCTBO U
HCCIEI0BaHNeE, CBI3aHHEIE C
pacCIOI0KEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[lonsTHSA: MapaIENIBHOCTD NPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJlIeIbHOCTH IIPSIMOM U IIJIOCKOCTH.
CaoiicTBa napajjieIbHOCTH IPSIMON U




IIJIIOCKOCTHU

31

I'eomeTpuyeckue 3aa4u Ha BBIYMCIEHUE U
JI0Ka3aTeNbCTBO, CBSI3AHHBIE C
[apajuIeIbHOCTBIO IIPSIMBIX M IIJIOCKOCTEH
B NIPOCTPAHCTBE

32

ITocTpoeHune cedeHus:, TPOXOAALIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4epTEkKe U
[IapajuIeIbHOIO APYrou npsMou. Pacuér
OTHOLICHU I

33

[MapayienbHast MPOEKIUs, IPUMEHEHUE
JUTS TIOCTPOCHUS CEUCHU I Ky0a 1
napauienenuneaa. CBoicTa
napayieNienuIe1a v Mpu3Mbl

34

[MTapannensHsle miuockocty. [Ipusnaku
MapajlIeIbBHOCTH IBYX IIOCKOCTEN

35

Teopema 0 mapasuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, TPOXOIAILECH
4yepe3 TOUKy, He MPUHAIEKAITYI0 JaHHOU
IIJIOCKOCTH M CJICICTBHS U3 HEE

36

CaolicTBa mapauieIbHbIX TIJIOCKOCTEH: O
MapaieTbHOCTH MPSAMBIX MIEPECCUCHUS
MIpY EPECEUECHUH IBYX MapalIeIbHbIX
TJIOCKOCTEN TPEThEi

37

CaolicTBa nmapasuienbHbIX JIOCKOCTEH: 00
OTpe3Kax MapauIeNIbHbIX IPSIMBIX,
3aKII0YEHHBIX MEKY HapauleIbHbIMU
IIJIOCKOCTSIMU; O IIEPECEUEHU N NPAMOI C
JIBYMsI TapajIeJIbHbIMU IJIOCKOCTSAMU




38

[ToBTOpenue: reopema Iudaropa Ha
MIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPU S
MPSMOYTOJIBHOTO TPEYroJIbHUKA

40

CaolicTBa Kyda U MPSIMOYTOJIBHOIO
napasuiesienuiena

41

Beruncnenue 1yiuH 0Tpe3KoB B KyOe U
IPSIMOYTOJIBHOM Mapajiesenunesne

42

[lepneHAMKYASAPHOCTD MPSMOM U
mrockoct. [IpusHak
MEePIEeHAUKYIIIPHOCTH NIPSMOM U
MIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NMPSIMOU U
niockocTy. [Ipusnak
MIEPIIEHIUKYIIIPHOCTH IIPSIMOMN U
ILJIOCKOCTH

44

Teopema o CylIECTBOBAaHUHU U
€IUHCTBEHHOCTH IPSMOU, TPOXOISILECH
yepe3 TOUKYy IPOCTPAaHCTBA U

MEePIEH IUKYJSIPHON K MIJIOCKOCTH

45

[InockocT M TepreH IUKYISIPHBIE UM
MMpsAMBIC B MHOI'OT'paHHHUKaxX

46

[1nocKkoCTH M EepIeH INKYISIPHBIE UM
IpsIMbIE B MHOTOIPaHHUKAX

47

[lepieHUKyIsp ¥ HAKJIOHHAs.
IlocTpoeHue neprneHauKyisspa U3 TOYKA Ha

HPSIMYIO

48

IlepieHAUKysp ¥ HaKJIOHHAS.




ITocTpoenue nepneHaMKyIsIpa U3 TOUKU Ha
HPSIMYIO

Teopema 0 TpEx MepreHuKymsipax

49
(mpsimast 1 oOpaTHasi)

50 TeopeMa 0 TpEx mepreHuKymspax
(mpsimast 1 oOpaTHasi)

51 VYTroa MeXay CKpelMBarOIMHUCS
NPSAMBIMU
Ilonck neprneHauKyIsSpHbIX NPSAMBIX C

52 MIOMOIIBIO MEPIIEHAUKYISPHBIX
IJIOCKOCTEN

53 OpTorosanbHOE IPOEKTUPOBAHUE
[locTpoeHue ceueHuii Kydoa, MpU3MBI,

o4 MIPaBUJIBHOM MU PAMUIBI C IOMOIIBIO
OPTOTOHAJIBHOM MPOEKIUU
[TocTpoenue ceueHuit Kydoa, IpU3MBI,

55 MPaBUIBLHOMN MHUPAMHIBI C TTOMOIIBIO
OPTOTOHAJILHOM ITPOEKIUH
CumMMmeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIBHO IJIOCKOCTH. [ImockocTu
CUMMETPUI B MHOTOTPAHHUKAX

57 IIpu3Hak nepneHauKyIIpHOCTH IPSAMON U
IIJIOCKOCTH KaK CJIEJICTBUE CHMMETPUU

58 IIpaBunbHbIE MHOTOTpaHHUKHU. Pacyér
pPaccTOSTHUI OT TOYKH [0 IJIOCKOCTH

59 IIpaBunbHbIE MHOTOTpaHHUKHU. Pacyér
pPacCcTOSHUMI OT TOYKH [0 IJIOCKOCTH

60 Crioco0Obl OMYCTUTh MEPIEeH TUKYIISAPHI:




CUMMETpPHUSI, CIBUT TOUKH I10
napajieabHON IpsIMO

61

CrBur no HenapasuleaIbHON MPSIMOH,
M3MEHEHHE PACCTOSAHUN

62

KonTpoawsHas padota "Bzanmuoe
pacrooKeHUe MPSAMBIX U MIJIOCKOCTEN B
npocTpaHcTae”

63

IloBTOpEHME: Yroyl MeXay NPSIMBIMUA Ha
IJIOCKOCTU, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYrOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHUE: yroy Mexay
CKpEIMBAOIMMHUCS TPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpuyeckre METObI BEIYUCIICHUS
yIjla MEKIY NPSMBIMUA B MHOTOIPaHHUKAX

66

JIByrpanHbIii yros. CBOHCTBO JUHEWHBIX
YIJIOB JBYIPAHHOIO yrja

67

Ileprien nukynsipHble mockocTH. CBOMCTBA
B3alMHO MEPIIEHINKYISAPHBIX INIOCKOCTEN

68

IIpu3Hak nepneH AuKyIIpHOCTH
TJIOCKOCTEN; TeopeMa O MpsSMOM
MEePECEUCHUS IBYX MIOCKOCTEMN
NEePHEHAUKYIISIPHBIX TPEThEH MIOCKOCTH

69

[IpssmMoyronbpHBIN napajuienenunes; Kyo;
U3MEPEHUS, CBOMCTBA IIPSMOYTOJIBHOIO
napajuieJenunena

70

Teopema 0 nuaroHanyu IpPsMOYTOJIBHOIO




nmapajuiencnuneaa u CJICACTBUC U3 Hee

71

CrepeomeTpriecKkie U TPUKIaJIHbIC
3a7lauu, CBS3aHHbBIC CO B3aMHBIM
PacIIoIOKEHUEM ITPSIMBIX M TLIOCKOCTH

72

HOBTOpeHI/IeI CKpCIMBAOIMECA IIPAMBIC,
nmapauICJIbHBIC IIJIOCKOCTU B CTAHAAPTHBIX
MHOTOIpaHHUKaX

73

[Tapa mapannenbHbIX IIIOCKOCTEN Ha
CKPELMBAIOIIMXCS IPSIMBIX, PACCTOSIHUE
MEX]Ty CKPEIMBAIOUIMUCS TPSIMBIMU B
MPOCTHIX CUTYaLIUSIX

74

PaccrosiHEE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue OT IMPSIMOM JI0 TUTOCKOCTH

75

Brruuncnenue paccTossHUNA MEXITY
CKPEIMBAIOIIMMUCS MPSIMBIMU C
MTOMOIIBIO MEPIEHIUKYISIPHOMN MIOCKOCTH

76

TpéxrpanHbIi yrosa, HEpaBEeHCTBA IS
TpexrpaHHbIX yriioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHHYCOB ISl
TPEXTPAHHOTO yIJia

77

DJIeMEHTHI CPepUIECKON TEOMETPHUU:
reo/Ie3nyuecKre JTMHUU Ha 3eMIle

78

KonTponsHas padota "Yrisl u
paccrosHuA"

79

Cucremartuzauus 3HaHui "MHOTOrpaHHHUK
U €ro 3JeMEeHTHI"

80

IInpamua. Buasl nupamun. [Ipasunsaas
nupamMuaa




IIpusma. IIpsimMast ¥ HaKIIOHHAS IPU3MBL.

81 1
[IpaBunbHas mpusmMa

82 [Ipsmoni mapaienenumnen, 1
MPSIMOYTOJIBHBIN TapajuieNenumnen, Kyo

83 Beimmykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Beimmykibsie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBunpHble U MOTyIpaBUIIbHBIE 1
MHOTOTPaHHUKA

85 KonTponbnas padora "MHororpanHuku" 1

86 [TonsiTHE BEeKTOpa Ha MIIOCKOCTH U B 1
MPOCTPAHCTBE

87 CyMMa BEKTOPOB 1

88 PasHOCTB BEKTOPOB 1

89 [TpaBuno napannenenunena 1

90 YMHO)K€EHNE BEKTOpa Ha YHACIIO 1
Paznoxxenue Bekropa o 0asucy Tpéx

91 BEKTOPOB, HE JIKAIMX B OAHOU 1
MIJIOCKOCTH

92 CxanspHoe MpOou3BEICHNE 1

93 Beruncnenue yrina Mexay BEKTOpaMu B 1
MPOCTPAHCTBE

94 [Ipocreiinme 3amaun ¢ BEKTOpaMHu 1

95 [pocreiinme 3a1a4u ¢ BEKTOpaMu 1

96 [Ipocreiinme 3a1aun ¢ BEKTOpamMu 1

97 [pocreiiime 3a1aun ¢ BEKTOpaMH 1

98 O0600meHNe U cuCTeMaTH3aIUs 3HAHU I 1




99 O0o00meHne 1 cucTeMaTH3aIus 3SHaHU I 1
100 HroroBast KOHTposbHast paboTa 1
101 HroroBast koHTpoJibHAs paboTa 1
102 O0o00ImeHre 1 cucTeMaTH3aInsl 3SHAaHU I 1
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOTPAMME




11 KJIACC

KoauvecTBo yacon DJIeKTPOHHbIE
Hara ¢ poBbIe
Nen/m | Tema ypoka Konrpoabnbie | IlpakTnueckue
Bcero u3yuyeHusi | oOpa3zoBaTeJIbHbIE
padoThI padoThI
pecypchl

1 [ToBTopenue Tembl "KoopamHatel BeKTopa 1

Ha IJIOCKOCTH M B TPOCTpaHcTBE"
9 [ToBTOpenue temnl "CkanspHoe 1

MpOU3BECHUE BEKTOPOB"
3 [loBTOpenue TeMs! "Boruncienue yria 1

MEXIy BEKTOpaMHu B IIpOCTpaHCTBE"
4 [ToBTOpEeHME TeMBbI "YpaBHEHNE TTPAMOH, 1

MPOXOJIAIIEH yepe3 JIBe TOUKU"
5 YpaBHEHME IIIOCKOCTH, HOPMaJlb, 1

YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHUE [JIOCKOCTH, HOPMaJlb, 1

YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
7 Bekropnoe npoussenenue 1
8 JInHenHbIe HEPABEHCTBA, JIMHEHHOE 1

IIpOrpaMMHUpPOBaHuUE
9 JInHenHbIe HEPABEHCTBA, JIMHEWHOE 1

MIpOrpaMMHUPOBAHHE
10 AHanmMTHYEeCKUE METO/Ibl pacuéTa yria 1

MEX]Ty MPSIMBIMH B MHOTOTPaHHHKAX
11 AHanuTh4ecKue METO/Ibl pacyéra yria 1

MEX]Ty TJIOCKOCTSIMH B MHOTOTPaHHHUKAX

OpMyJa PACCTOSIHUS OT TOUYKH JI0

12 O 1




IJIOCKOCTHU B KOOpJAUHATAX

Haxoxxnenue pacCTosHUN OT TOYKH 10

13 MIJIOCKOCTH B KyOe

14 Haxoxxnenue pacCTOAHUN OT TOYKH 10
IJIOCKOCTH B MPAaBUJIbHON NMUpaMUe

15 KonTponbHas pabota "AHaIMTHYECKAS
reometpus"

16 CedeHMst MHOTOTPAaHHUKOB: CTaHJapTHBIE
MHOTOIPAaHHUKU

17 CedeHUst MHOTOTPaHHUKOB: METOJL CJIEI0B
CeveHMst MHOTOTPAaHHUKOB: CTaHJapTHBIE

18 TJTIOCKOCTH, TTEPECEUCHUSI IPSIMBIX 1
IIJIOCKOCTEN

19 [NapannenbHBIE IPSMBIE M TUIOCKOCTH
napasuieNbHbIe CeUeHUs

20 [NapannensHBIE IPSMBIE M TUIOCKOCTH
pacyér OTHOLEHU I
[NapannenbHbIE MPSMBIE U TUIOCKOCTH

21 YITIBI MEXKIY CKPELIMBAOIIAMHUCS
IPSIMBIMU
[lepnenauKynspHble MpsMbIE U

99 MJIOCKOCTH: CTaHJapTHBIE Mapbl
MEPIICH TUKYISIPHBIX TIJIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOTPAaHHUKOB
[lepnieHAuKyISIpHBIC TIPSMBIE U

23 IJIOCKOCTH: TeopeMa 0 Tpex
HIePIIEeH TUKYIsApax

24 IleprieH TuKyIsIpHBIE NTPSAMBIE U




IIJIOCKOCTH: BBIYMUCICHUA AJIUH B
MHOT'OI'paHHHUKax

25

[loBTOpeHue: miomaIu
MHOTOYTOJIbHUKOB, (DOPMYJIBI JIJIS
TIOIAIeH, COOOpaKEHUS TTO100H S

26

[ToBTOpEHME: TLIIOIAAN
MHOTOYTOJIBHUKOB, (DOPMYJIBI JIJIS
MJIOMIRACH, COOOpakeHHs MOJ00us

27

[ToBTOpEHME: TIIOIAAN
MHOTOYTOJIbHUKOB, (DOPMYJIbI IS
TIOIIAIeH, COOOpaKEHHS TTOI00M S

28

[Inompaan ceyeHuit MHOTOIPaHHHUKOB:
IUIOLIAIM TTOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaXKESHUS 0100 ST

29

[Tnomaan cevyeHnit MHOTOTPAHHUKOB:
IUIOLIAJIM TTOBEPXHOCTEN, pa3pe3aHus Ha
4acTu, COOOpaxeHUs Mo100u st

30

KonTponbsnas padora "TloBTopenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O0BEM Tena. O0BeM MTPSAMOYTOJIBHOTO
napasuieNenuena

32

3amaun 00 yIBOGHHU KyOa, O KBaJpaType
Ky0a; O TPUCEKIUU yria

33

CrepeoMeTpryecKre 3a1a4u, CBsI3aHHBIE C
00BEMOM TPSMOYTOJIEHOTO
napaiesenumnesaa

34

IIpuknanHsle 3aa4n, CBS3aHHBIE C




BBIYHMCIICHHEM 00BEMA TPSIMOYTOJIBHOTO
napajuielenuneaa

35 O06BEM NpsAMOIT TPU3MBI

36 CrepeomeTpriecKue 3a/1a4u, CBSI3aHHbIE C
BBIUHCIICHHEM 00BEMOB TIPSIMOM MTPU3MBI

37 [Ipuknanuble 3a7a4u, CBSI3aHHBIE C
00BEMOM TIPSMOI TPU3MBI
Brrunciienue 00EMOB Tell ¢ TTOMOIIBIO

38 onpenenéHHoro nurerpaiga. OosEmM
HAKIIOHHOM IIPU3MBbI
Brranciiearne 0056MOB TEN C ITOMOIIBIO

39 onpenenéunoro uHTerpana. OosEm
MUPaMUIBI

40 ®opmyna o6bEMa nupaMusl. OTHOLICHUE
00BEMOB MUPAMU/I C OOIIUM YTIIOM

a1 ®opmyna o6bEMa nupaMusl. OTHOLIEHUE
00BEMOB MUPAMU/I C OOIIUM YTIIOM

42 CrepeoMeTpHuyecKue 3a1a4u, CBSI3aHHBIE C
00bEMaMu HaKIIOHHOMW MTPU3MBI

43 CtepeoMeTpHYeCKHE 3a/1a9H, CBSI3aHHBIE C
o0BEMaMu TUPAMHIBI
[Tpuknanueie 3agaun mo Teme "OObEMBI

44 Ten", CBsI3aHHBIC C 00BEMOM HAKIIOHHOU
MIPU3MBI

45 [Npuxnagnasie 3ama4yn mo Teme "OO0bEMBI
Ten", CBSI3aHHBIEC C 00BEMOM MU PAMU TG

46 [Mpumenenune o6bEMOB. Brruncnenue

pacCTodAHUA OO0 IMIIOCKOCTH




KontponbsHas padora "O0nEM

47 |
MHOTOTPaHHHKA
[unuHapuyeckas MOBEPXHOCTD,

48 oOpa3yronme MUIUHIPUIECKON
MTOBEPXHOCTH

49 Humunaap. [psmoit kpyroBod HUIUHAP.
[Tnomank MOBEPXHOCTH LHUIUHAPA

50 Konunueckas moBepXxHOCTh, 00pa3yrolme
KOHUYECKO# moBepxHocTH. Konyc

51 Ceuenne KOHyca TIIOCKOCTHIO,
MapaJiyieNIbHOM IITOCKOCTH OCHOBAHMS

59 Yceuénnnlii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOW MOBEPXHOCTH U
MOJTHOW TTOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOW MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHE 331a4K Ha

55 JIOKA3aTEJIbCTBO M BBHIUMCIICHUE,
MTOCTPOCHUEM CEUCHHU ITUITUHIPA, KOHYCa
CrepeomeTpHruecKue 3a1a4u Ha

56 JIOKa3aTeILCTBO U BBIUKCIIEHUE,
MOCTPOCHUEM CEUCHUM ITUITUHPA, KOHYCA

57 [puknaaHbie 3a1a4u, CBSI3aHHBIE C
UATUHIPOM

58 [puknaaHbie 3a1a4u, CBSI3aHHBIE C
IAITUHIPOM

59 Cdepa u map




60

[lepeceuenue cdepsl U mapa ¢
mIockocThio. Kacanwue mapa u chepbl
MJIOCKOCTRIO. But n m300paxkeHue mapa

61

Ilepeceuenue cdepsl U mapa ¢
mockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Buj 1 nzo0paxkeHue mapa

62

VYpaBHenue chepsl. [Inomane cheps! u eé
yacTen

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuyeckue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
CBSI3aHHBIC CO CQEePOid U IIAPOM,
MTOCTPOCHUEM MX CEUECHUH MIOCKOCTHIO

65

CrepeoMeTpHyecKre 3aa4n Ha
JI0Ka3aTeIbCTBO W BBIYHMCIICHHUE,
CBsI3aHHBIE CO Cepoil U MapoM,
MOCTPOCHHUEM HX CEUYCHUH MIIOCKOCTHIO

66

[puknagubie 3a1auu, CBI3aHHBIE CO
cdepoit u mapom

67

[loBTOpEHUE: OKPYXKHOCTh Ha INIOCKOCTH,
BBIUMCIICHHS B OKPY)KHOCTH, CTaH/IapTHHIS
nogoous

68

Paznuunsie KOM6I/IHaHI/II/I TCJI BpalliCHUA U
MHOTOIpaHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpalieHus"

70

3anaun o teme '"Tena v MOBEPXHOCTH
BpalieHus"




71

KonTponbhas padora "Tena u
MOBEPXHOCTH BpallieHU"

72

O6bém nunuuapa. Teopema 00 00bEMe
HPSIMOTO [UJIMHAPA

73

Brrunciienne 00bEMOB TEI € ITOMOIIBIO
onpenenéHHoro nuterpana. OosEmM
KOHYyca

74

IInomaayn OOKOBOM U MOJIHOM
MOBEPXHOCTU KOHYCA

75

CrepeomeTpriecKue 3a/1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM O0BEMOB ITUIIMH]IPA,
KOHYcCa

76

[Npuxnaausie 3anaun 1o TeMe "O0BEMBI U
IUIOLIAJIM TTIOBEpXHOCTEH Ten"

77

OO0BEM mapa ¥ MIAPOBOTO CEKTOpA.
Teopema 06 00béMme mmapa. [Tnomans
cdeprr. CTepeoMeTpruyeckue 3a1au,
CBA3aHHBIC C BBIYHMCIICHUCM O6’béMOB
mapa, mapoBOro CErMEHTa M IIAPOBOTO
CeKTopa

78

[Tpuknanusie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1Apa U
moRabi0 chepbl. COOTHOLICHUS MEXKITY
IJIOLIAJIIMA TTOBEPXHOCTEH 1 00bEMaMH
MOIOOHBIX TEN

79

[TonoGOHbIE TENa B MPOCTPAHCTRE.
N3menenune 06bEMa mpu mogo0uu.
CrepeomeTpHuuecKre 33/1a41, CBS3aHHBIE C




BBEIUHCIIEHUEM 00BEMOB TEJI U ILJIOAAEH
MOBEPXHOCTEH

80

KonTponbshas padora "Thiomaau
MTOBEPXHOCTH U OOBEMBI KPYIJIbIX Tem"

81

JIBu>xenus mpocTpancTBa. OToOpaxeHusl.
JIBrxkeHus 1 paBeHCTBO duryp. Obmme
CBOMCTBA JBUKECHU I

82

Buapl 1BMKEHUI: TapaJlIeIbHbIIA
MEPEHOC, UEHTPAIbHAS CUMMETPUS,
3epKajibHasi CHMMETPUS], IOBOPOT BOKPYT
MPSIMOi

83

[Ipeobpazoanus nogodus. [Ipsamas u
chepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3a/1a4 Ha IPUMCHCHHUC
JABUKCHUA

85

KonTponwsnas padota "Bekropsr B
npocrpaHcTse"

86

O06oo6matomee mopTopenue 11 mousTuit u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allUsI 3HAHU I
"TlapanminenbHOCTh MPAMBIX U MIJIOCKOCTEHN
B IpocTpaHcTBe"

87

O06o6matomee moBTopenue 11 monsTHii u
MeTOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3allMsI 3HAHUI
"Bekropsl B mpoctpancTse"

88

O6o6umarommee noropenue 11 nousTuii u
MeTO/I0B Kypca reomerpuu 10-11




KJIaCCOB, CHCTEMAaTH3all1s 3HAaHUH:
"BexTopbl B nipocTpaHcTBe"

89

O6o6umaromee nosropenue 11 nousruii u
MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIHs 3HAaHUH
"O6beM MHOTOTpaHHHKA"

90

OO6oo6matomee mopTopenue 11 mousTuit u
METO/0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3allHsI 3HAHU:
"O0beM MHOrOrpaHHuka'

91

O6o6matomee mopTopenue 11 nmonsTuii u
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIs 3HAaHUH
'"TInomaay MOBEPXHOCTH B OOBEMBI
KpYIJIbIX Ten"

92

O6oo6maromee mopTopenue 11 nmonsTuii u
MeTO0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIHs 3HAHUH
'"Tnomanu mMoOBEPXHOCTH U OOBEMBI
KpyrJibix ten"

93

HtoroBas koHTpoJbHas paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpeHue, 0600IICHNE U
crCcTeMaTH3alus 3HaHU I

96

HcTopus pasBUTHS CTEPEOMETPUHN KaK
HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX NHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HayKu U €€ pOoJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUU

98

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHA CTEPEOMETPUH KaK
HAyKd " €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BUTHS CTEPEOMETPUHN KaK
HayKu U €€ pojib B pPa3BUTUU
COBPEMEHHBIX HH)KECHEPHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUU

101

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3BUTHS CTEPEOMETPUHU KaAK
HAyKd U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBLIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102







MMPOBEPSIEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM ITPOTPAMMBI

10 KJIACC
Kon .
IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NpoOBePAEeMOro .
o0pa3oBaTeIbHON MPOrpaMMbl Cpe/IHEro 001Iero 0opa3oBaHus
pe3yJbTaTa
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NIPsAMAasi, IIJIOCKOCTh
79 [TpuMeHSTh aKCMOMBI CTEPEOMETPUU M CIEJCTBHS M3 HUX MPH pEIICHUHU
' reOMEeTPUYECKUX 3a7a4
73 OnepupoBaTb MOHATUAMH: MapaJUIETbHOCTh W MEPHEHAUKYIIPHOCTD
' HPSIMBIX M TUIOCKOCTEH
74 KnaccuduuupoBaTh B3aUMHOE pacloioK€HUE MPsIMBIX M IUIOCKOCTEH B
' IPOCTPAaHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPaHHBIH Yros, I'paHH ABYIPAaHHOIO YyIJa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroa IBYTPAHHOTO YIJa, TpagaycHas
Mepa JIBYTpPaHHOTO yIiia
76 OnepupoBaTh TMOHATHSAMHU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIBIN
' MHOTOTPAHHHUK, 3JIEMEHTbI MHOTOTPAaHHUKA, TPABUIIbHbBIII MHOTOTPAaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHHKOB (MHpamuaa, MpH3Ma,
MPSIMOYTOJIBHBIN TTapajuiesienume;], Kyo)
KnaccuduuupoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas ~ OCHOBAaHMS  JJs
7.8 KIacCH(UKANK (BBITYKIbIE M HEBBIMYKIbIE MHOTOTPAHHUKH, TIPABHIIEHBIC
MHOTOTPAaHHHKH, IPSIMbIE U HAKIIOHHBIE TIPU3MBI, ITapaJUICIICTIHIIC IBI)
7.9 OrnepupoBaTh MOHATUSAMH: CEKyIAsi TIIIOCKOCTh, CEYCHUE MHOTOTPAHHHUKOB
210 OOBACHATH NPUHIUIIBI IOCTPOCHUS CEUEHUH MHOIOTPAaHHUKOB, UCIIOJIb3Ys
' METOJI CIIENIOB
CTpouTh CceueHUsT MHOTOTPAaHHHUKOB METOJOM  CJIEIOB, BBIMIOJIHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTE)XKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYp:
BU/JI CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXJEHHME T€OMETPUUYECKUX BEIMYMH MO obOpasuam
WIM aIrOpUTMaM, IpPHUMEHSAS H3BECTHBIC AHAIUTUYECKUE METOIbl IIpHU
7.12 pEeLICHNH  CTaHJAPTHBIX MaTeMaTHYeCKUX 3aJad Ha  BBIYHCICHUE
PacCTOSIHUM MEXIy IBYMS TOYKAMH, OT TOYKM IO MPSIMOH, OT TOYKUIO
MJIOCKOCTH, MEX/Y CKPELIMBAIOLMMUCS MPAMBIMU
Pemate 3aaun Ha HaXOXXJEHHME T€OMETPUUYECKUX BEIMYMH MO obOpasuam
213 WIM aIrOpUTMaM, IPHUMEHSAsS M3BECTHBIC AHAIUTUYECKUE METOIbl IIpU

peIICHUHN CTAHAAPTHBIX MATCMATHYCCKHUX 3aJa4 Ha BbBIYMCICHHUC YITIOB

MEXY CKPECIMBAIOUMMUCS MPIMBIMH, MEXKIAY IMPSIMOM M IIOCKOCTBIO,




MEXY IIJIOCKOCTSIMU, ABYIPAHHBIX YITIOB

Beruucnare 00bEMBI 1 TUIOIIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,

7.14 nupaMuja) ¢ NpUMEHeHHeM (OpMyl, BBIUUCISATH COOTHOILCHUS MEXIY
TJTOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMU 1MOJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHSTUSMU: CUMMETPHS B MPOCTPAHCTBE, IIEHTP, OChb H
' MJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U IIOCKOCTh CHMMETPHH (PUTYPBI
W3Bnekath, MTpeoOpa3oOBBIBATE M HHTEPIPETUPOBATH HWHQPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUUECKHX (UTypaxX, TMPEJCTaBICHHYID Ha
YepTekax U pUCyHKax
[MpumensTe reomeTpuueckue (HaKThl I PEHICHUS CTEPEOMETPUUECKIX
7.17 3a7ay, MPENOoNaralolMX HECKOJIbKO IIIAroB pEUIeHUs, €Cld YCIOBUS
MpUMEHEHUS 331aHbl B SBHOW (opme
718 [lpuMeHsTh mpocTeillme mnporpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CUCTEMBI TTPU PEUIICHUU CTEPEOMETPUUICSCKHUX 3a71a4
219 IIpuBOIUTE NMpHUMEPBl MATEMATHYECKHX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB TEOMETPUHU B MICKYCCTBE
[TpuMeHsITh TIOydCHHBIC 3HAHUS Ha TPAKTUKE: aHAIM3UPOBATH pealbHbBIC
CUTYallUu W MPUMEHATh U3yUYCHHBIE MOHSTHS B MPOIECCE MOUCKA PEICHUS
MaTeMaTU4YecKu CPOpPMYIMPOBAHHON MPOOIEMBbI, MOAEIUPOBATH PEAIbHbIE
7.20 CUTyallUd Ha S3BIKE TCOMETPHH, WCCIEAOBATH IMOCTPOCHHBIC MOJCIU C
UCITOJIb30BAHMEM T€OMETPHUYECKUX MOHATUN M TEOpeM, amlmapara anreopsl,
pemaTte  MpakTUYeCKWe  3aJauyd,  CBSI3aHHBIE C  HAaXOXKJIECHUEM
TEOMETPUUYCCKAX BEITHINH
11 KJIACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJbTAThI 0CBOEHUsI 0CHOBHOI
NpPOBePSAEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl Cpe/IHEro 00IIEero oopa3oBaHusA
pe3yJabTaTa
6 I'eomeTrpus
OnepupoBaTh MOHATUSIMHU: LHIJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yrolme
6.1 HUJTMHIPUYECKON TOBEPXHOCTH, UWJIMHAP, KOHWYECKas MOBEPXHOCTH,
oOpasyrolme KOHUYECKON MOBEPXHOCTHU, KOHYC, cpepruueckas MOBEPXHOCTh
6.2 Pacmo3naBats Tena BpameHus (TUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITIOCOOBI MOTYICHUS TSN BPAILCHUS
6.4 KnaccudumupoBaTh B3aMHOE PACIIONOKEHUE Cephbl U TIIOCKOCTH
OnepupoBaTh MOHITUSIMU: IAPOBON CETMEHT, OCHOBAaHME CErMEHTA, BHICOTA
6.5 CerMEeHTa, IIAPOBOI CIJIOM, OCHOBAHME LIAPOBOIO CIIOS, BHICOTA MIAPOBOIO
CJI051, IIIAPOBOM CEKTOP
6.6 Beraucnsate  00BbEMBI W IUIOMIAM  TIOBEPXHOCTEH TelI  BpalICHUS,




TeOMETPUUYECKUX TeJl C IPUMEHEHHEM (HOopMyIT

6.7

OnepupoBaTh MOHATHSMHU: MHOTOTPAaHHUK, BIHCAaHHBIK B cdepy U
ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WJIHM TeJO
BpAILCHUS

6.8

Bbraucisith COOTHOICHUS MEXKIY TUIOIAISIMA TTOBEPXHOCTEH M 00BEMaMu
OMOOHBIX TE

6.9

N3o0paxkaTh u3ydyaeMble (QUIYpHl OT PYKM U C MPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BeimonHATe  (BBIHOCHBIC) IIJIOCKAE YEPTEXKH M3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHJA CBEPXy, COOKy, CHHU3Y; CTPOUTH CEYCHHS Tel
BpaIleHus

6.11

W3Bnekatb, HWHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (Urypax, TMPEJCTaBICHHYIO Ha
YepTexax U pUCyHKax

6.12

[lpumensTe reomeTpuueckue (AKThl Ui PELIEHUS CTEPEOMETPUUYECKHX
3a4a4, MPEINOoJIaraloliX HECKOJbKO IIArOB pELIEHUs, €CIH YCIOBUSA
IPUMEHEHHUs 3a/1aHbl B SIBHOU (hpopMme

6.13

OHepI/IpOBaTB IOHATUEM: BCKTOP B IPOCTPAHCTBC

6.14

BLIHOHHSITL HeﬁCTBHH CJIIOKCHU A BGKTOpOB, BbIUWTAHUA BeKTOpOB nu
YMHOXKEHHMSI BEKTOpa Ha YHUCIO, OOBSCHATh, KAKAMH CBOWCTBAMH OHHU
o0JazmaroT

6.15

[IpuMeHsTh MpaBUIIO NapauleJenuIea Mpy CI0KEHUN BEKTOPOB

6.16

OHepI/IpOBaTB IMOHATUAMHA:. OCKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpa, PABCHCTBO BEKTOPOB, KOOPAHWHATBI BEKTOPA, YIOJI
MCKAY BCKTOpPAMU, CKAJIAPHOC IMMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIAHAPHBIC BECKTOPHbI

6.17

Haxoouts CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpa HaA 4YHCIO, YroJ
MCXKAY BCEKTOpaMH, CKAJIAPHOC IMPOU3BCACHUE, paCKIaJAblBATH BEKTOP II0
JABYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

3anaBath MJIOCKOCTh YPAaBHEHHEM B JIEKApTOBOI cHcTEME KOOpJHHAT

6.19

Pemmats HpOCTCfIHIHC TCOMETPUYECKUE 3aJa4r Ha IPHUMCHCHHUC BCKTOPHO-
KOOPAWHATHOI'O METOAAa

6.20

Pemate 3amaun Ha J0KA3aTeILCTBO MATEMATHYECKHX OTHOIIEHHH W
HaXOXJCHUE TeOMETPUUYECKUX BEIMYHH IO 00pasiaM WU aaropuTMam,
NpPUMEHSSI  W3BECTHBIE  METOABl  MpPH  PEIIEeHUH  CTaHJApPTHBIX
MaTeMaTHYECKUX 3aJa4

6.21

[lpuMeHsITh mpoCTeilMe TpOorpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4

6.22

[lpuBonuTh NMpuUMeEpbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HU, paclo3HaBaTh MPOSBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE

6.23

HpI/IMeHSITI) IMMOJYYCHHBIC 3HAHHA Ha IMPAKTHUKEC: aHAJIM3UPOBATHL PCAJIbHBIC




CUTyallMU U MPUMEHSATh U3yYEHHBIE MOHATUS B IPOLIECCE MOMCKA PEILICHUS
MaTeMaTU4YecKu CPOpPMYIMPOBAHHON MPOOIEMBbI, MOAEIUPOBATH PEAIbHbIE
CUTyallUd Ha S3bIKE TEOMETPUH, HCCIENAOBATh MOCTPOCHHBIE MOJIEIH C
MCITOJIb30BAHMEM T€OMETPHUYECKUX MOHATUN M TEOpeM, amlmnapara anreOpsl,
pelaTe ~ MPaKTUYeCKWe  3aJauyd,  CBS3aHHBIE C  HAXOXKICHUEM
TEOMETPUYECKUX BEIIMYNH




IMTPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUSA

10 KJIACC

Kon
7

IIpoBepsieMbIii 3JI€MEHT CO/Ie PKAHUA

I'eomerpus

7.1

OcHOBHBIE MOHATHUS crepeoMeTpuu. Todka, mHpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonsitne 06 akCMOMAaTUYECKOM ITOCTPOEHUU CTEPEOMETPHU: AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

7.2

BzaumHoe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECs, TapaIe/IbHbIe
U cKpeumBaroumecs npsmble. [lapamienbHOCTh NpSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE: MapajulelbHbIE MpsAMbIE B IPOCTPAHCTBE, MAPAJUIETBHOCTh TPEX
IpsMBIX, IAPAUICIBHOCTh IPSAMOM M  INIOCKOCTH. YIIBIC COHAIPABJICHHBIMU
CTOpPOHAMHM, Yroj MEXIy HpsMBIMM B TpocTpaHcTBe. [lapaiienbHOCTh MIIOCKOCTEH:
napajyiesibHble IJIOCKOCTH, CBOMCTBa mNapauieNbHbIX IIockocTed. Ilpocteiinme
IPOCTPAHCTBEHHBIE (UTYphl Ha IUIOCKOCTH: TETpadap, KyO, MapaulelenuIen,
MMOCTPOEHUE CEUEHU I

7.3

[leprieHIUKYISIPHOCTh MPSAMOM M IIJIOCKOCTH: TEPHEHIUKYISIpHBbIE MpPSMbIE B
MPOCTPAHCTBE, MPSIMbIE NapaJUICIbHbIE U MEPHEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHIUKYJISIPHOCTH MPSIMOM M THJIOCKOCTH, TEOpEMa O MPAMOW TMEpIeHTUKYISIPHOM
MJIOCKOCTH. YTJIbl B NMPOCTPAHCTBE: YIOJI MEXKIY HPSIMON M IJIOCKOCTHIO, ABYIPaHHBIH
yroJl, TMHEWHBIA Yroa ABYrpaHHoOro yria. llepneHaukynsp u HaKIOHHBIE: pacCTOSHUE
OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMO 10 MIOCKOCTH, TPOEKIUs PUTYpHl Ha
MJIOCKOCTh. [lepneHaAuKyIspHOCTh IJIOCKOCTEW: MPU3HAK MEPHEHAUKYIIPHOCTH ABYX
mIockocrer. Teopema o TpEX MepreH U KyIspax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAHHUKA, BBINYKIbIE U
HEBBINTYKIIbIE MHOIOTPAaHHMKH, pa3BEpTKa MHororpaHHuka. Ilpusma: nN-yrompHas
npu3Ma, 'paHM U OCHOBAaHHUsS IPU3MBI, NpsAMas U HAKIOHHAs IPU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTh Mpu3Mbl. [lapannenenumnen, npsMOyroibHbIN Mapajljiesienunesn u
ero cpoiictBa. [lupammupaa: N-yrospHas NUpaMuza, IpaHd U OCHOBAHME MHUPAMUJBI,
OoKOBas W MOJHAs MOBEPXHOCTh MHUPAMMJIbl, IPAaBUIIbHAS U Yyceu€HHas NMUpaMHJA.
OnieMeHThl TNpU3Mbl U nupamMubl. [IpaBuibHbIE MHOTOTPAHHUKU: MOHSATHE
[PaBUJIBHOTO MHOIOTPAaHHHWKA, IpaBUJIbHAs NpU3Ma M IpaBUJIbHAs NHpaMHUAa,
IpaBHIIbHAS TPEYrojibHAas MUPAMKIA U IPABMIBHBIN TeTpasp, ky0. [IpencraBnenue o
IIPaBUJIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, MAOACKadAp M ukocayapyrue CeueHus
HPU3MBI U TUPaMMIbI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKU, NMPAMOM, MIOCKOCTH.
OJieMeHThl  CUMMETPMM B  IHUpaMHAAX, HNapajuleJienuIenax, IMPaBUIbHBIX
MHOI'OIpaHHMKaX

7.6

Bbruncnenue 5J1eMEHTOB MHOTOTPaHHUKOB: pE&Opa, AuaroHanu, yriel. [lmompanp
OOKOBOI MOBEPXHOCTH U MOJTHOMN MOBEPXHOCTH MPSMOM TTPU3MBI, ILIOIIAb OCHOBAHUM,




TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPSAMOI Mpu3Mbl. [Lnomaas 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTU IPAaBUIBHOM MUPAMUJBI, TEOPEMA O IUIOMAANA YCEUEHHOW MUPAMUBI.
[Tousitue 00 00bEMe. OOBEM MUPAMUIBL, TPU3MBbI

7.7

[TonoGHbie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOIIAASIMU MOBEPXHOCTEH,
00BEMaMu MOJOOHBIX TeEN

11 KJIACC

Koa

HpOBepﬂeMbe/‘l IJIEMEHT COACPRAHUA

I'eomerpus

6.1

Hunuaapuueckas MOBEPXHOCTh, 00pa3ylolye LHUJINHAPUYECKON MOBEPXHOCTH, OCh
HUIUHAPUYECKOW MoBepxXHOCTH. LmnuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTD,
o0pa3yromas 1 0Ch, IO OOKOBOM U MOIHON MOBEPXHOCTH

6.2

KoHnueckass moBepXHOCTh, 00pa3yrole KOHUUECKOW MOBEPXHOCTH, OCh U BEPILMHA
KOHMYeckoil moBepxHocTu. KoHyc: ocHOBaHMe M BeplmMHa, oOpasyiollias U OcCb,
IJIoM@AAh OOKOBOW M TIOJIHOW IMMOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpasyionme u
BBICOTA, OCHOBAHUS M OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paauyc, IuaMeTp, IUIOURAb MOBEPXHOCTH cdepbl. B3anmuoe
pacrionioxxeHue cepbl U IJIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, IIIolaib

cdepbl

6.4

N3o0paxenne Ten BpaleHus Ha TIIOCKOCTH. Pa3BEpTKa MUIMHApa U KOHYCa

6.5

KomMOuHnanuu Ten BpanieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, chepa, BIHUCaHHAs B MHOTOTPAHHUK, WJIH TEJIO BPAICHUS

6.6

[Tonstue 06 oO0néme. OcHOBHBIE cBoOMcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapayuieNienumneaa u cieacTBus u3 He€. OO0bEM NUIUH/pA, KOHYCA.
O06BEM mapa u oAb chepsl

6.7

[Nono6ubIe Tena B mpocTpancTBe. COOTHOICHUS MEXTy IIOIIASIMH TOBEPXHOCTEH,
00bEMaMH OTOOHBIX TEN

6.8

Ceuenus nunuHApa (MapaiebHO W TMEPHEHIUKYISIPHO OCH), CEUYCHHS KOHYca
(mapannenbHOe OCHOBAHMIO U IIPOXOJAIIEE Yepe3 BEPILMHY), CEUEeHHUs mapa

6.9

Bexrop Ha miockoctm M B mpocTpaHcTBe. CJIOXKEHHWE U BBIUMTAHHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4yucio. PasnokeHune BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3aqa4, CBSI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUN C BEKTOpaMHU

6.10

[IpsmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel Bekropa.
[Ipocreiinme 3amaun B KOOpAMHATax. YToll MexIy Bekropamu. CkalspHoe
MPOU3BEICHUE BEKTOPOB. BbIUMClIEHHE YIIIOB MEXIY MPSAMBIMU U IIOCKOCTSMHU.
KoopauHaTtHO-BEKTOPHBIN METO/ IPU PELIECHUN F'€OMETPUUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'9 IIO MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOI OBPA3OBATEJIBHON ITPOTPAMMBI CPEJTHEI'O
OBIIEI'O OGPA30BAHUA

Kon
MpOBE PsIeMOTO
TpeOOBaHUsI

IIpoBepsieMble TPeGOBAHNS K MPeIME THBIM Pe3yJIbTaTaM 0CBO€HHS
OCHOBHOI1 00pa3oBaTeJ/IbHOI MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

Brnanenue wmerogamMu J10Ka3aTeNbCTB, AITOPUTMaMM pELICHUS 3ajay;
yMeHue GOpMyIHpOBaTh M OMNEPUPOBATH MOHSATUSIMH: OIpEesieHUE,
aKCHOMa, TEeOopeMa, CJEICTBHE, CBOWCTBO, IPHU3HAK, JI0KAa3aTEIbCTBO,
paBHOCUIIBHBIE (POPMYITHPOBKH; MPUMEHSTh HX; yMEHHE (HOPMYIHPOBATH
o0paTHOE€ U TPOTUBOIOJOKHOE YTBEP)KICHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, HMCIOJIb30BaTh METOJ ~MaTeMaTH4eCKOM HWHIYKIIUU;
IPOBOJUTH JI0KAa3aTEIbHbIE PACCYKICHUS NPU PELICHUHU 33a4, OLIEHUBATh
JIOTMYECKYI0  MPAaBUJIBHOCTh  PAcCY)KICHUH; YMEHHME ONEpUpPOBATH
MOHSATUSIMHU: MHOXECTBO, MOJMHOKECTBO, ONEpPAllUU HaJ MHOXECTBAMH;
YMEHUE  HCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Julst
OMMCaHUS PeabHbIX MPOIECCOB U SBJICHUN U MPU PELICHUHU 3a]ay, B TOM
YyHCle U3 APYruX y4eOHBIX MPEAMETOB; YMEHUE ONEepUPOBATh MOHATHSAMMU:
rpad, cBs3HBIN rpad, AepeBo, UMK, Ipad Ha MIOCKOCTH; YMEHHUE 337aBaTh
U OMHCHIBATH Tpadbl PasTMIHBIMU CIIOCOOAMH; HCIIONIB30BaTh Tpadbl MpH

peleHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMU: HATypajJbHOE YHCIIO, IEI0€ YHUCIO,
CTETICHb C LIEJIBIM MOKa3aTesieM, KOpeHb HaTypaJlbHOW CTENEHH, CTETICHb C
palMOHAJIBHBIM ITOKA3aTelIeM, CTEIEHb C JICHCTBUTEIBHBIM IOKA3aTeleM,
jJorapuM 4MCIa, CHHYC, KOCHMHYC M TAaHICHC IPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYIIO, PAIMOHAIBHOE YHCIIO, MPPAlMOHAIBHOE YHCIIO,
MHOXECTBA HATYPAJIbHBIX, LEJbIX, PAalMOHAIBHBIX, JCHCTBUTEIBHBIX
YHCel, YMEHUE UCIIO0NIb30BaTh MPU3HAKHU JETMMOCTH, HAMMEHBIIMHA 001t
JeTUTeNs W HauMeHbllee oO0Iiee KpaTHOe, alroputM EBkmnaa mnpu
pELICHNHN 337a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHt
CUHUCIICHH S, YMEHUE BBITIOJIHSATH BEIYMCICHHE 3HAaYEHUH U TIpeoOpa3oBaHus
BBIPAXEHHUI CO CTEMEeHs MU M Jorapugmamu, mpeodpa3oBaHUs IpPOOHO-
pallMOHANBHBIX ~ BBIPOKEHUH; yYMEHHE  OIEPUPOBATH  TOHSTHUSMHU:
IIOCIIE0BATEIbHOCTb, apU(METHYECKasi IPOrPEecCHs, TeoMeTpudecKas

nporpeccusi, OECKOHEYHO YOBIBAIOLAS TEOMETPHYECKas IPOrpeccus;




YMEHUE 3aJaBaTh IIOCJIEAOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATH MOHITUAMH: KOMIUIEKCHOE
YHUCIIO, CONPSHKEHHBIE KOMIUJIEKCHBIE 4YHCIa, MOAYIb M  apryMEHT
KOMIUJIEKCHOTO ~ 4Yucia,  ¢dopMa  3alUCH  KOMIUIEKCHBIX — YHCeN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass M  anreOpanveckas); YMETh
MPOU3BOAUTH apUPMETHUECKUE AECUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
HPUBOJUTH IPUMEPHI UCHOJB30BAHUS KOMIUIEKCHBIX YMCENl; OIEpUPOBATh
HOHATHAMM: Marpuua 2x2 wu  3x3, onpegenurenb MaTpULbL,

I‘GOMeTpI/ILIGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue OIepupoBaTh IOHATUSAMH: PAllMOHAIBHBIE, WPPALMOHAJIBHBIC,
NoKa3aTeJabHble, CTENEHHbIE, JIOrTapu(PMUYECKue, TPUTOHOMETPUUYECKHE
YPaBHEHHsI W HEPABEHCTBA, HUX CHCTEMBI; YMEHHME OIEPUPOBATH
HNOHATHUSAMHU: TOXJECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPABHEHUNW M HEPABEHCTB, DPAaBHOCUIIBHOCTb
YPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pEllATh YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBbl C IIOMOLIBIO PA3IMYHBIX IPUEMOB; DPELIATH
YPaBHECHUs, HEPABEHCTBA U CHUCTEMbl C I1apaMeTpPOM; IIPUMEHSITH
YPaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JUIsl PEIICHUS MaT€MaTHYeCKUX

3a7a9 W 3a]1a4 M3 Pa3IMIHBIX 00JIacTel HAyKl U PealIbHOW JKU3HU

YMmeHue omnepupoBaTh MOHATUAMU: (yHKUHMS, YETHOCTb (QYHKIIUU,
HNePUOAUYHOCTh (YHKIUHU, OTPAaHUYEHHOCTb (PYHKUHHM, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QYHKIMHM, HauOoJblllee M HaUMEHbIEe 3HAYCHUS
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIUs, aCUMITOTHI rpaduka
GyHKUMM, IIepBas U BTOpas IPOU3BOAHAA (YHKIUHU, TEOMETPUYECKUIN U
¢usnyeckuil CMBICT TPOU3BOJIHOM, IepBOOOpasHas, ONpeaeaEHHbIN
UHTETpal, yMEHHE HAXOAWTh AaCUMIITOTHI Tpaduka (QyHKIHH; yMEHHE
BBIUMCIIATE ~ IIPOM3BOJHBIE  CYMMBI, HPOWU3BEIEHHS, YaCTHOIO U
KOMIO3UIUN (YHKIMM, HAaXOIUTh ypaBHEHHE KacaTelbHOW K TIpaduky
(GYHKIMHM; YMEHHE HAaxOIUTh MPOM3BOAHBIE JIIEMEHTAPHBIX (YHKLHIA;
YMEHUE MCIOJIb30BaTh MPOU3BOAHYI JJIsi MCCIEAOBAHUS (QYHKIIUH,
HaxXoUTh HauOOJbIIME M HAaUMEHbIME 3HAYeHUs (YyHKIUH; CTPOUTh
rpaguKy MHOTOWIEHOB C HCIOJIb30BaHMEM arapara MaTeMaTH4eCKOro
aHauu3a; IMPUMEHATh IMPOU3BOAHYIO [UISl HAXOXKACHUSA HAMIIy4ILero
pPEIICHHUs] B NPHUKIAJHBIX, B TOM YHCIIE COLMAIBHO-3KOHOMHYECKUX H
dusnyeckux 3agavax; HaXOAUTh IUIOMRAU U OOBEMBI (UIYp C ITOMOUIBIO

HHTCIrpajia, NpUBOAUTHL MNPUMCPBI MATCMATUYCCKOIO MOACIUPOBAHHA C
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YMmeHue onepupoBath NOHATUSIMHU: TpaduK (yHKIIUU, oOpaTHas (QyHKIIUA,
KOMIO3UIUs (QyHKIUH, JUHEHHas (QyHKUMS, KBaJpaTHuHas (QyHKIIUS,
panvoHanbHas (yHKUIMSA, cTeneHHas (QyHKIUS, TPUTOHOMETPUUYECKUE
¢GyHKIMHU, OOpaTHbIE TPUTOHOMETpPUYECKUE (YHKIUHU, MOKa3aTeabHas M
gorapugmuueckas (yHKIUH; YMEHUE CTPOUTh TpaguKud H3Y4ECHHBIX
byHKIMH, BBIIIOJIHATH ~ NpeoOpazoBaHuss  TpadukoB  QyHKIUH,
UCIIOJIb30BaTh TpauKu IJI U3Y4EHHS INPOLIECCOB M 3aBUCHUMOCTEH, IpU
pelIeHNH 3a7ad U3 JPYruxX Yy4eOHBIX MPEIMETOB M 3a7ay U3 pPeabHOM
KHU3HU; BbIpaXaTh (OpMylaMH 3aBHUCHUMOCTH MEXAy BeIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA M Tpaduku (QyHKIUN JUIsl pellieHUs] ypaBHEHMUI,
HEpPaBEHCTB M 3a/lad C IapaMeTpaMmy; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOXXECCTBA peI_HeHI/Iﬁ ypaBHeHI/II\/’I, HCEPABCHCTB U UX CUCTCM

YMeHHne pemarb TEKCTOBBIE 3aJaud pa3HbIX THIOB (B TOM YHCIE Ha
MPOLICHTHI, AOJM W YacTH, Ha ABUXKEHUE, pabOTy, CTOMMOCTh TOBapOB H
YCIIyT, HaJIOTH, 33Ja4d U3 00JacTH ympaBJICHUS JUYHBIMH M CEeMEHHBIMH
(¢uHaHCAMU); COCTaBJISITh BBIPAKEHUS, YpaBHEHHUsS, HEPABEHCTBA U HUX
CHUCTEMBl N0 YCIOBHUIO 3aJauyM, HMCCIEN0BATH IOJYYEHHOE pEIIeHUE U
OLICHUBATh MPABJONOAOOHOCTh pE3YAbTATOB; YMEHHE MOJIEIIMPOBAThH
pealibHble CUTyallUM Ha $3bIKE MaTEMAaTHUKWU; COCTaBJISTH BBIPaKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh
NOCTPOEHHBIE  MOJAEIM C  HUCIOJb30BAaHMEM  amnmapara  aureOpsl,

MHTEPIPETUPOBATH ITOTYYCHHBIN PE3YIIbTAT

YMeHue omnepupoBaTh MOHATUSAMH: CpeqHee apu(MeTHUecKoe, MeanaHa,
HauOoJiblllee U HaMMEHbILEEe 3HAUEHUs], pa3Max, JUCIepCHsi, CTaHIapTHOE
OTKJIOHEHHE YHUCIOBOro Habopa; yMEHUE HU3BJIEKaTh, MHTEPIPETUPOBATH
nHQOpMaIIUIo, TPEACTABICHHYIO B TaONHIlaX, Ha AWarpammax, rpadukax,
OTPAXKAOILYI0 CBOWMCTBA pPEAIbHBIX IIPOLIECCOB U SIBJICHUM; MPEACTABIATh
MHQOpMALIMI0O C TOMOIBbIO Tabaull M AMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKHE JaHHbIe, B TOM YHCJE C MPUMEHEHUEM TrpaduyuecKux
METO/IOB U 3JICKTPOHHBIX CPENICTB; TpaUUECKu MCCIeI0BaTh COBMECTHbBIE

HaOJII0ACHNUS C IOMOUIBIO JHarpaMM PacCEUBaHUs U TMHEHHON perpeccuu

YMeHue onepupoBaTb IOHATHUSAMM: CIYy4aWHBIA OINBIT M CIIy4allHOE
COOBITHE, BEpPOATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTh C HCIIOJIB30BAHHUEM rpa(bnqecmx MCTOO0B; MNPUMCHATH




dopMynIbl CIOXKEHHMS U YMHOXXEHHUS BEpPOSTHOCTEH, (opMyily MOJHON
BEPOSATHOCTH, (opmyry bepHymim, komMOMHAaTOpHBIE (AKTHI U (POPMYIIHI;
OLICHUBATh BEPOSITHOCTH pEAJbHBIX COOBITUH; yMEHUE ONepUpoBaTh
NOHATHAMM: CllydalilHas BEIWYMHA, pacCHpelelieHUE BEpOSTHOCTEH,
MaTE€MaTU4YeCKOE OXKUJAHHUE, AUCIEPCUs M CTaHJAPTHOE OTKIOHECHHUE
ClyyailHOM  BenMYMHBI, (QYHKIUM  pacnpefeNeHuss U  IJIOTHOCTH
PaBHOMEPHOIO, I10KA3aTEIbHOIO U HOPMAJIBHOIO PaCIpElCIICHUN; yMEHUE
UCIIOJIb30BAaTh CBOMCTBA U3YYEHHBIX PACIIPEICICHUN AU PEIUCHUS 3a1a4;
3HAKOMCTBO C IOHATUSMU: 3aKOH OOJIBIIMX YMCEJ, METOAbI BHIOOPOUYHBIX
WCCIIEIOBAaHNN; YMEHHE NPUBOIAUTH IPUMEPHI IPOSBICHUSA 3aKOHA
OOJIBIIIMX YHUCEeNl B MPHUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; yYMEHHE
OIEPUPOBATh IOHATUSAMU: COYETAHUE, NIEPECTAHOBKA, YHMCIIO COYETAHMH,
YUCJIO  TEepecTaHoOBOK, OuHoM  HploTOHA; yMeHHME  NPUMEHSTH
KOMOMHATOpHbIE (PAKTBI M PACCY)KACHHUS AJIS peIleHUs 3a/ad; OLEHUBATh
BEPOSATHOCTH PEAIBHBIX COOBITUI; COCTABIATH BEPOSATHOCTHYIO MOJETb U

MHTEPIPETUPOBATH MTOTYICHHBIN PE3YIIbTAT

YMmenue ONCpUpPOBaThH IIOHATHUSAMMU TOYKa, npsmad, IIJIOCKOCTB,
MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYMHA yIJIa, TIJIOCKUWA YroJl, ABYTPAHHbIN
yroji, TPEXTPAHHBIM YIoJI, CKPEIMBAIOIMECS MpPsIMbIE, MMAPaUIEIbHOCTh U
MEPIEHUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YIOJI MEXAY HIPSMBIMH,
YIOJI MEXIy NpAMOA M TIIJIOCKOCTBIO, VYIOJ MEXIAY ILIOCKOCTSAMH,
paccTossHUE OT TOYKH JO0 IUIOCKOCTH, PACCTOSHUE MEKIY MPSIMbIMU,
PAcCCTOSIHME MEX]y IJIOCKOCTSIMU; YMEHUE HCIIOJb30BATh MpPHU PEILICHUU
3aga4 M3YyUYCHHBIC q)aKl“BI U TCOPCMBI IINIAHUMETPHUH, YMCHUC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOILETO MHpA; CTPOUTh MaTeMaTUYECKue
MOJENIM C IOMOUIBK0 T€OMETPUYECKUX IOHSATHUM W BEJIMYMH, pELIATh

CBSA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a4n
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YMeHue OonepupoBaTh MOHATHAMHU: IUIOMRIL (QUTYPBI, 00BEM (UTYPHI,
MHOTOTPAaHHHK, MPAaBHJIBHBIH MHOTOTPAHHHUK, CEUYEHHWE MHOTOTPAaHHUKA,
KyO, TapajulelienmuIie]l, Nnpu3Ma, MUpaMuaa, (UTrypa W IMOBEPXHOCTH
BpalllcHUs, LWJIMHIP, KOHYC, Imap, cdepa, mion@ab cgepbl, IIIOMAIb
MOBEPXHOCTH MHPAMUJbI, TPU3MbI, KOHYyca, HHIUHIpPA, O0BEM Kyoa,
[IPSMOYIOJIBHOTO Mapajulejenuiiesa, IUpamMuabl, IPU3MbI, LUIAHpA,
KOHyca, mapa, pa3BEPTKAa IMOBEPXHOCTH, CEYCHHsI KOHyca M IUJIMHIpA,
napajuieIbHbie OCH HJIM  OCHOBAaHUIO, CEYEHHE IMapa, IUIOCKOCTb,

Kacaromasicss cepbl, LMIUHIpPA, KOHYCA; YMEHHE CTPOMUTH CEueHUe




MHOTOTPaHHMKA, M300pa’kaTb MHOTOIPAaHHUKH, (UIYpbl U IOBEPXHOCTH
BpAIllCHUs, MX CEYCHHS, B TOM YHCJIE C IIOMOIIBIO IEKTPOHHBIX CPENICTB;
YMEHHE TPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (DHUTYp, CAaMOCTOSTEIHHO
(dopMynupoOBaTh OIpeNesIeHUs U3ydaeMbIX (PUTYp, BBIIBUIaTh TUIIOTE3BI O
CBOMCTBaxX M TMpHU3HAKaAX TE€OMETPUYECKUX (uryp, 0OOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHUE MPOBOAUTH KiIaccupukanuio ¢Guryp Imo
pasIUYHBIM IpPHU3HAKaM, BBINOJIHATh HEOOXOAMMBIE JOMOJHUTEIbHBIE

MOCTPOCHUS

11

VYMeHue onepupoBaTh IMOHATHSAMM: JIBUJKEHHE B  IIPOCTPAHCTBE,
napajuieNIbHbIM MepeHoCc, CUMMETPUsI Ha TJIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00Us, TMOA0OHBIE (UTYpHI; yMEHHE
pacrio3HaBaTh PaBHbIE M IOAOOHBIE (UIYpbl, B TOM YHUCIE B NPUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BATh TE€OMETPUUYECKUE OTHOILECHUS MPH
pELICHUH 3a]ad; HaxXOIUTh T€OMETPUYECKUE BEIWYUHBI (IJIMHA, Yrodl,
IJIo1RAb, 00BEM) MPU PEUICHUHU 33/a4 U3 IPYrHX YUeOHBIX NMPEIMETOB U
U3 PpeIbHOW JXU3HU; YMEHHE BBIYMCIATH I'€OMETPUUYECKUE BEIMYMHBI
(mHa, yroj, mIOmRAb, OO0BEM, IUIOMAJL IOBEPXHOCTH), HCIHOJB3YS
M3y4eHHbIE (OPMYIBI M METOJBI, B TOM YHCIE: TUIONRAb TOBEPXHOCTH
MUPAMHIBI, TPU3MBI, KOHYCA, ITUJIWHAPA, TUIomRaas chepbl; 00bEM Kyda,
IPSIMOYTOJIBHOTO ~ MapajuleNenunena, MNHPaMUAbl, MPU3MbI, IHIMHJPA,

KOHYca, IIapa; yMEHUE HaX0AUTh OTHOILICHHE 00BEMOB TTOTIOOHBIX (UTYD
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YMeHue ornepupoBaTh MOHATHUSAMH: MPSMOYrOJbHAs CUCTEMa KOOP/AMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIAMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEIICHNE BEKTOpa Ha YHCIO, DPA3JIOKEHWE BEKTOpa Mo Oasmucy,
CKaJIIpHOE IPOU3BEACHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXIy
BEKTOpPaMHU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIM METO

JUISL peLlieHUsI TEOMETPUUYECKUX 33/1a4 U 3a/1a4 JPYruX y4eOHbIX MPEAMETOB

13

YMeHue BbIOMpaTh MOAXOAAIMI METO TSl PEIICHU s 3a/1a41; IOHUMaHue
3HaYUMOCTH MAaTeMaTUKd B H3Y4EHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUW; YMEHHME DACIIO3HABAaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKA B MCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX

OTKPBITUH POCCUNCKON U MUPOBOM MaTeMaTU4eCKON HAYKH
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MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA
1 Uucna v BEIYUCICHUS
1.1 Hatypanbsubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YU CEI
19 Panmonaneubie uucna. OOBIKHOBEHHBIE M JAECATUYHBIE JpOoOU, MPOLEHTHI,
' OeCKOHEUHbIE MIEPUOTTIECKIE Tpodr
13 Apudmernuecknii KopeHb HaTypajibHOW creneHu. [leiicTBus ¢ aprupMeTHUeCKUMU
' KOPHSIMH HaTypaJbHOH CTETICHH
Crenens ¢ 1enbIM nokazareneM. CTeneHb ¢ pallMoHalbHBIM MokazaTeneM. CBOMCTBa
14 CTETEHN
L5 CuHyc, KOCMHYC W TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YKCIIOBOTO apTyMEHTa
1.6 Jlorapudm uuncna. JlecsTuaHbie U HATypaJbHBIE JIOTApH (MBI
JeiictBuTenbHble  uynciaa. Apudmernyeckue onepauuu ¢ AeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubakE€HHbIe BEIYMCICHUS, TIPAaBUIIA OKPYIIICHUS, IPUKUKA U OLEHKa
pe3yabTaTa BBIUMCIEHUN
1.8 [IpeoOpazoBanue BhIpaKEHUI
1.9 KommnekcHsie yncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie 1 ApoOHO-paIMOHATBHBIE YPaBHCHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronHomerpuyeckue ypaBHEHUs
24 [TokazaTtenbHble U JOrapu(MUUYECKUE YpaBHEHUS
2.5 Lenpie 1 ApoOHO-paIIMOHATBLHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JTOTapu(MUYECKIE HEPABEHCTBA
2.8 TpuroHomerpuyeckie HEpaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPaBEHCTB
2.10 YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpuia cuctemsl IMHEHHbBIX ypaBHEeHUH. OnpeaenuTenb MaTpULIbl
3 OyHKIMU U TpaduKu




@yukuus, cnocoObl 3amanus ¢yHkuuu. I'padux ¢yHknuu. B3aumHO oOpaTHBIE

31 ¢bynkuuu. Yétusle u HeuéTHble QyHKUMU. [lepuonnyeckue QyHKIMH
OGsacte ompeneneHUss M MHOXECTBO 3HaueHUW ¢yHkouu. Hymu ¢yHkouu.
3.2 [IpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DyHKLHH.
' MakcumMymMbl W MHHUMYMBI (yHkimu. HawmOonbliee W HanMeHbIee 3HAYCHHE
(YHKIIUY Ha IPOMEXKYTKE
33 CrenenHas (QyHKOMS C HaTypalbHBIM W IE€TBIM IOKa3zaTeneM. EE cBoiicTBa u
' rpajuk. CBoiicTBa u rpaduk KOpHs N-0# CTeneHu
3.4 Tpuronomerpuueckue GyHKIIMH, X CBOMCTBA U TpauKd
3.5 IlokazatenbHas u gorapudmuueckas (QyHKIMHU, UX CBONCTBA U TpapuKu
Toukun paspeiBa. AcumntoTrl TpadukoB  ¢QyHkinuid. CBoiicTBa  (yHKIMH,
36 HENPEePBIBHBIX HA OTPE3Ke
3.7 ITocrnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATENIbHOCTEN
3.8 ApudmeTrryaeckass ¥ reomeTprieckas mporpecciuu. @opMyna cI0XKHBIX TIPOIIEHTOB
4 Hauvana maremarndeckoro aHanusa
4.1 [TpousBoanas ¢yHkiuu. [IponsBoaHbIe 3IeMEHTapHBIX (QyHKIIHMA
[lpumeHeHre NPOU3BOAHONW K HCCIENOBAaHUIO (YHKUMM HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxeHue HamOOoNblIero ¥ HauMEHBIIETO 3HaueHUs (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasznas. MuTerpan
5 MHoecTBa U JOTUKa
5.1 MHOXeCTBO, Olepaliy HaJl MHOKecTBaMu. [{lnarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
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YYEBHO-METOJIMUECKOE OBECIEYUEHME OBPA30OBATEJBLHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIJIST YUEHUKA

Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10-11
Kiacc. YueOHuK. bazoBrblii 1 yriyOn€éHHbBIH ypOBHU

ABTop(s1): AtanacsH JI.C., byryzoB B.®., Kagomues C.b. u np. Mocksa, "TIpocBemenue"

METOJINUYECKHUE MATEPUAJIBI JJI51 YUUTEJISL
Meroauueckue peKOMeHAauu
K yaueOHuky '"T'eomerpus 10-11" JI. C. Atanacsna,

B. ®. byry3oBa, C. b. Kagomuesa u ap.

HU®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. dyHKIKOHATBHAS TPAMOTHOCTh. baHk 3amanuit — Pexxum noctymna: bank 3amanwuii (instrao.ru)
2. Caiit Petny OI'D/EI'D/BIIP — Pexxum moctyna: https://oge.sdamgia.ru

3. Opununansusiii caiit OO0 «H(oypox» - Kypchl, TECThbI, BEOMHAPHI, MaTEPUAIIbI IS
yautenei (infourok.ru) — Pexxum noctyna: https/infourok.ru

4. Ileparornueckoe coodiectBo «Ypok.pd» - Pesxxum mocryma: https:/ypok.pd

5. ®I'bHY «@enepanbHblii HTHCTUTYT NEJArOTUYECKUX U3MEpeHu» - Pesxxnm nocryna:
https://fipi.ru/

6. M3narennckuii qoMm «1 CeHTsiOps» - Peskum mocryna: https//1sept.ru/

7. Ilnardopma Doxdopa.py — Pesxxum mocryna: https://foxford.ru/

8. EnquHas koymekus nupoBBIX 00pa3oBaTeIbHBIX pecypcoB — Pexum nocryma:

http://school-collection.edu.ru/



9. NnTepakTuBHas OHJIAWH-TIIATGOpMA TSl U3yYCHUS IMKOIBHBIX TTpeaMeToB: OOpasaBp —
Pexxum nocrymna: https//obrazavr.ru/

10. NT - snekrponHas 6ubnmoreka «Hayka u TexHukay - Pexxum noctyna: https//www.n-t.org






