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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHusl, Tak Kak 00ECIeYnBAET BO3MOKHOCTh U3yU€HUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'YMaHMTAPHOTO IIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOpMUpyeMOE€  TpU  HU3YyYECHUU
00y4arIMMHUCS TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM NPU PELICHUH N€OMETPUUYECKHUX
3a1a4, yMEHUE BBIABUIaTb U ONPOBEpPrarb TIMIOTE3bl HENOCPEICTBEHHO
VCIIOJNIB3YIOTCS MPU PELIEHUHU 3a1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
duznyeckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro Kypca «I'eomerpusd» Ha yriyOoaéHHOM
YpPOBHE — pa3BUTHE MHAMBHUIYAIbHBIX CIIOCOOHOCTEW oOOydarolmuxcs Ipu
W3YUYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obiactu «MartemaTuka u
uHbopMaTUKa»  4yepe3  OoOecleueHHE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosnee TIyOOKMX TIeOMETPUYECKMX 3HAaHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUU, U HEOOXOIUMBIX ISl YCHEIIHOTO NPO(PECCUOHATBHOIO
0o0pa30BaHMsl, CBSI3aHHOT'O C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIME 3a7auaMy Kypca T€OMETpUH Ha YriayOJIEHHOM YpOBHE,
paCIIMPSIONINMH U yCUIIUBAIOIIUMH KypC 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYyJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIUX MATEMAaTHYE€CKUX MOJENSX, MO3BOJISIIOUIMX ONMCHIBATH M HM3y4daTb
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMUpOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMeHHE UX MPUMEHSTb, YMEHHs JTOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaH/IapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNME YMEHHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peabHOM
MUpE MHOTOTPaHHUMKHM M Te€ja BpallCHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMupOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOEHUs
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpHU
IIPOBEJICHUN PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0KA3aTeIbCTB U AJITOPUTMOB
pELIeHMs, YMEHUSI UX NPUMEHATH, MPOBOJUTH J0KA3aTEIbHbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a1a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
(opMUpOBaHHME MPEACTAaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEMAaTHUYECKUX YTBEPKICHUA M POJIM AaKCHOMATUKU B TIPOBEICHUHT
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaIbHBIX M  TBOPUYECKHX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3yYEHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAIEHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUS PAClo3HABATh TMPOSBICHUS TE€OMETPUUECKHX TMOHSATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTyalUsX U MPU U3YYEHHUH JPYTUX
y4eOHbIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, WCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINH MTOTYYEHHBIX PE3YIHTATOB.

OCHOBHBIMH COZIEp’KAaTEIBLHBIMHU JIMHUAMHA y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBusworcs: «lIpsiMble HW  IMUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpanuukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «J|BMIKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha yriyOn€HHOM ypoBHE OOydYeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKAaTEIbHBIM JIMHUSIM Y4EeOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUU  paclpejiensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHms DenepanbHON padoueit
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3zoM, 4ToObl KO BCEM OCHOBHBIM, MIPUHIMITMATIBLHBIM BOIIPOCaM 00yYaromuecs
oOpamaiiich  HEOJHOKpPATHO. TO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTr0/IeHreM TIPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN O00yYarOMIMXCs, PACHIUPSI U yTrayossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos kK U3y4eHUIO TEOMETPUHN Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnuanum  oOydeHUs, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30BaTENbHBIX MPOTrpaMM, O0O0ECIeYUTh YIrIIyOIEHHOE
U3Yy4YEHUE T€OMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TNPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
ya€ToM BBIOOpa Oynmymiei mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
00muM 1 poeccruoHaTLHBEIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOJn€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJICJIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpancTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesIbHble M CKpelMBaromuecs npsMmble. [Ipu3Hakm cxpemuBaromuxcs
npsmbIx. [lapamiensHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, NAPAJUIEIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD NPIMOU
u 1ockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBa MapajUIeIbHOTO MPOEKTUpOBaHus. M300pakeHue
buryp B mapayienbHON MPOEKIUU. YTIbl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSMBIMH B NPOCTPAaHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajliebHbIe
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPhl HAa TUIOCKOCTH: TETpaj’ap, NapajuleNenunen,
MMOCTPOCHUE CCUYCHUM.

[lepnenAMKYIJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHINKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMBIC MAPAJUICIBbHBIE WM NEPHCHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
IIEPIICHIUKYJISIPHOU IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSHUE
OT mNOpsAMOM 10  IUIOCKOCTH,  MpoeKuuss  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYJISIPHOCTD  IUIOCKOCTEW: INPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHIUKYISPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY HNPSMOUW U INIOCKOCTBIO, BYTPAaHHBIN
yIOJI, JMHEWHBIA YIOJI ABYIPAHHOTO yryia. TpEXrpaHHBIM MU MHOTOI'DAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Bunsl MHOrorpaHHuKOB, pa3BEépTka MHororpaHHuka. [Ipu3ma: n-yrosibHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAasi IOBEPXHOCTh MPHU3MBI.
[Tapaynenenunen, NpsAMOYTONbHBIA — INMAapajuleNeNuUIe] W €ro  CBOMCTBA.
Kparyaiie mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbHas mnupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIPaBUIbHOW mnUpaMmuibl. IIpaBuiabHBIE MHOTOTPAaHHUKH: IPABWIIbHAS IIPU3Ma U



IIpaBWJIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHasA IHpPaMHAA W NPaBUJIbHBIN
TeTpadap, KyO. IlpeacraBieHue O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOAECKAdIP U UKOCADIP.

BbluniciieHue 31€MEHTOB MHOTIOIPAaHHUKOB: pé&Opa, JAMaroHaia, YIJbl.
[Tmomaasr OOKOBOM MOBEPXHOCTH MW TIOJTHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIOIA/Ib OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABHIBHON MHUPAMUIBI,
TeopeMa O IUIOAAN YCEYEHHOU MUPAMU/IBI.

CuMmmeTpuss B HPOCTPAHCTBE. OJEMEHTBl CHUMMETPHM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUs
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IIPABUIIBHOU
IIAPAMHUJIBL.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHUE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
qucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[TonsiTe KOMIUTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pasloKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHAapHbIM  BekTopam. lIpsmoyronpHasgs  cucrtemMma  KOOpAMHAT B
npoctpancTBe. KoopauHatel Bekropa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA H
KOOpJIMHATaMH TOYEK. YTOJN MexXay BekTopaMu. CKaasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesa Bpalenus

[MoHATHS: IMUIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
chepudeckas IMOBEPXHOCTh, OOpasyromue moBepxHocTed. Tenma BpaleHHUS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacroiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBAa 00bEMOB Ten. Teopema 00 o00bEMe
OpSMOYTOJBHOTO Mapaenenunena u ciueactsus u3 He€. OO0bEM mpsMol u
HAKJIOHHOM NPU3MBbI, HIMIMHAPA, TUpaMUabl 1 KoHyca. O0bEM I1apa U mapoBOro
CerMeHTa.

KomOuHamu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHAs B
IIMHAP, ONHCaHHas OKoJo IwuHApa. llepeceuenuwe cdepbl W mapa ¢
iockocthio. Kacanme mapa u cdepbl miockoctbio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAHHOTO OKOJO c¢epbl, cdepbl, BNMCAHHON B MHOTOIPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHYyCa, TUIomanas chepsl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB UM TEJ BPAIIEHUSI: CEUYEHUS IUITUHIpa
(mapayuielbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUsl KOHyca (mapaluielibHble
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUs 11apa, METOJIbI MOCTPOCHHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYyLIEN TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepauuu Haja BEKTOpaMd. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXkeHUd. lIpsMoyronbHas
CHCTEMA KOOpAWHAT B pocTpancTBe. KoopauHatel BekTopa. PasnoxxeHnue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3a/1ad4.

JBHKEeHUSA B MPOCTPAHCTBE

JIBrxenus mpoctpaHcTBa. OTtoOpakeHus. [BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWXCHHWH. BuIbl JIBWKEHWN: TapayIeNbHBIA TEPEHOC,
LEHTpaJbHasl CHUMMETpUs, 3€pKajbHas CHUMMETpPUS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpaxxaaHckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMY 1 Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHWH B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOT0O Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C NMPaKTHUYECKUM
NPUMEHEHUEM JIOCTMKEHUH HAyKd M JEATEIbHOCTbIO YYEHOIO, OCO3HaHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYUBOTO Oy TyIIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3314, PEIICHUN, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KMU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pOBbIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PeryJisipHasi pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyZy, OCO3HAaHUE IIEHHOCTU TPYAOTIO0OUs, HHTEpeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



caM000Opa30BaHUIO HA MPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
Y4aCTHIO B pCIICHUMN ITPAKTHUYCCKHUX 3aaa4 MaTeMaTHYSCKOU HaITpaBJICHHOCTH,

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJbTYpbl, TOHUMAHUE BIMSHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenpl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TPUMCHCHHC MATCMATHUYCCKUX 3HAHUU IJis1 pCHICHHA 3aaad B o0iactu
OKpY>KaloIllle Cpefbl, MIAaHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIEICTBUM JJIsl OKPYKAIOLIEH CPeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OONIECTBEHHOW  MPAKTUKH, IMOHUMAaHHE
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeJOBEYECKOM AesTEeNbHOCTU, STaroB €€
pPa3BUTUS. W 3HAUYMMOCTU JUISl Pa3BUTUS LMUBWIM3AIMU, OBJIAJICHUE SA3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOU Ky.HBTypOﬁ KaK CpCcaACTBOM IIO3HAHUA MHPA,
TOTOBHOCTL OCYHICCTBJIATH IPOCKTHYHO MW HCCICAOBATCIILCKYIO JCATCIIbBHOCTD
WHIWBUYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

Ba3oBble Jjornyeckue AeicTBHA:

BBIBJITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUN MEXAy MOHATHAMH, (HOPMYJIMPOBATH
oInpezesieHus MOHATUM, YCTAaHABIIMBATh CYLECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYyJIHMPOBAaTbH U  NPEoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHbBIE U OTPUIIATENbHbIE, €UHIUYHbIEC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, IpeuiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JeNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JIEIyKTHBHBIX U
VWHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IIPOBOJUTBH CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE€ U OT MMPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALINIO, IPUBOIUTD IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUIeHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOSITENIbHO BbIJICIIEHHBIX KPUTEPUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TUMOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, POLIECCAMU;

CaMOCTOATENBHO (hOpMyIMpOBaTh OOOOLIECHUS W BBIBOJABI MO pe3yJbTaTaM
NpOBENEHHOTO  HAOMIOACHUS, UCCIEAOBaHMS, OLICHWBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh eUIUTH MHGOPMAIMU, TaHHBIX, HEOOXOTUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMATU3UPOBAaTh U HWHTEPIPETHPOBATH HHGOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopmM npencraBieHus;

CTPYKTYpHUpOBaTh MH(POPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH Ha/AEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHUBeEPCaJbHbIE YueOHbIEe 1eiCTBUSA

OoOmenue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKJACHHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAX, AaBaTbh HNOACHECHHUA I10 XOI[y peIHeHI/IH 3ajgadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yIbTaT;

B XOJIe¢ OOCYXKIIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJIeMBbl, pelaeMol 3a7a4d, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
dbopMyIHUpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NPEICTABIIATh PE3yJIbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4E€TOM 3ajad
MIPE3EHTAIlUNA U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, IMOIHOHAIbLHBIH HHTEJLIEKT:

BJaJIeTh HAaBBIKAMH  TO3HABATENBHONW  pediiekcuu  Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIhTATOB, BIA/ICThH
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI Tpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3aa4u;

NPEIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIHTATA IIEJIN U YCIOBUSIM, OOBSICHATH TPUIHHBI
JOCTHKEHUS WJIM HEJOCTHKEHHS Pe3yJIbTaTOB JESTEIBHOCTH, HAXOIUTh OIIHOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThl mTpU pemieHuH YYEOHBIX 3a7a4, MNPUHUMATh I€Jdh COBMECTHOM
JeSITEIbHOCTH, TUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, pacmpenessiTh
BUIBl paboOT, IOTOBapHUBATHCS, OOCYKAATh TPOIECC W PE3yNbTaT padOTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMHOBBIX (Gopmax paboThl (00Cyx)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTMMHU YJICHAMH KOMAaHIbI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJia B OOIIMH MPOIYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICHUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAy4YuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHSATHSMH CTEPEOMETPUM IIPH
pELIeHNN 3314 ¥ IPOBEICHUN MATEMAaTUYECKUX PACCYKICHUM;

e IPUMEHATh AKCMOMBI CTEPEOMETPUU U CIIEACTBUSA W3 HUX IPHU PELICHUU
TFeOMETPHUYECKUX 3a/1a4;

e KJAcCU(pUIUPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATh TMOHATHUAMH, CBSI3AHHBIMM C yIjJamMu B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXKIY HIPSIMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pAacrmo3HAaBaThb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TIpHU3Ma,
NUpaMU/Ia, MPSIMOYTOJIbHBIN NapajuieNnenunesn, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaLUY;

e CBOOOAHO oONEpUPOBATh TMOHATUSAMH, CBA3AHHBIMU C  CEUCHHUEM
MHOTOTPaHHHUKOB TJIOCKOCTHIO;

e BBINOJHSATH napasuieabHoe, LEHTPaJIbHOE u OpPTOTOHAIILHOE
IPOEKTUPOBAHNUE (UTYP Ha IMJIOCKOCTb, BBINOJHATh M300pakeHUss QUryp
Ha IJIOCKOCTH;

e CTPOUTh CEUYEHUS MHOTOIPAHHUKOB PA3IMYHBIMU METO/IaMH, BBINOIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUHUCIATH IUIOIIAAM  IIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (IpH3Ma,
NUPAMUJIA), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (POPMYJT;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IIJIOCKOCTh CHMMETPHH
(burypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM MU
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINIOJHSATH ICUCTBUA HAJ BEKTOPAMU;

e pemaTrh 3aJayd Ha JI0OKA3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HaX0XJI€HUE T'€OMETPUUYECKUX BEJIMYUH, MPUMEHSS H3BECTHBIE METO[bI
IPU PELIEHUH MaTeMaTUYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEHINE TNPOrpaMMHBIE CpPEACTBA U  DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, IPEOOPA30BBIBATE W HUHTEPIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUcCyHKax;

e TMpPUMEHATH TMOJy4YCHHbIE 3HAHUA HA TMPAKTUKE: CpPaBHUBATh W
aHaAJIM3UPOBaTh peajbHbIE CUTYyallld, MPUMEHSATh W3YUYCHHbBIE TMOHATUS B
Opolecce IOMCKAa PpElIeHUs] MaTeMaTH4ecku  CcHOpMyIMpOBaHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE I€OMETPUH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTh MPaKTUYECKUe 3a/1ayi,
CBSI3aHHBIE C HAXOKICHUEM F€OMETPUUECKUX BEIUUYMH;

e UMETh NPEICTABICHHUA 00 OCHOBHBIX 3TallaXx Pa3BUTHUS FEOMETPUU Kak
COCTAaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTHI.

K koniy 11 kiaacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMH, CBSI3aHHBIMH C IIMUIMHIPUYECKOM,
KOHMUYECKOW U C(EepruecKoil TMOBEPXHOCTSIMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

OIEpUPOBATh MOHATUAMH, CBSI3aHHBIMU C TEIAMM BpAILEHUS: [WINHAPOM,
KOHYCOM, c(pepoii u mapom;

pacro3HaBaTh Teja BpalleHus (UMIUHAp, KOHYC, cdepa U map) u
OOBSACHATH CIIOCOOBI MOTYUYESHHS T BPALLCHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUMCIISATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOMIAJIM MOBEPXHOCTEW MHOI'OIPAHHUKOB M TEJI BpALIECHUS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOMHALUAMU TeNl
BpallleHUsI U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
ONMCAaHHBIN 0K0J0 cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WJIM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOLIECHUS MEXKY TUIONIAIIMU MIOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n3o0paxaTtb u3ydaeMble (UTYpPBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIyp: BHI CBEPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAlMU HaJl BEKTOPaAMU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOI cUCTEME KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUHUCIEHHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEIICHUH;
CBOOOZHO OMEpPUPOBATh MOHSTUSIMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBIMOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TeJl BpallleHUus IpHU
NapajuleIbHOM — NEPEHOCE, LEHTPaJbHOW CHUMMETPUH, 3€pKAIbHOU
CUMMETPUH, IIPU IOBOPOTE BOKPYT MPSAMOM, TpeoOdpa3oBaHus MOA00US;
CTPOUTH CEUYEHHUsI MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHs IMIMHIPA
(mapanenbHO U NEPHEHINKYIISIPHO OCH), CEYEHMs KOHyca (IapajulebHble
OCHOBAHUIO U NPOXOASIINE Yepe3 BEPIINHY ), CEUEHHUS 11apa;
UCIIOJIb30BaTh METO/Bl IIOCTPOCHUS CEUEHUH: METOJ CJEAO0B, METOJ]
BHYTPEHHET0 MPOEKTUPOBAHHUSA, METOJ] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKACHUS;

IPUMEHATh T€OMETPUYECKHE (aKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoliMX HECKOJIbKO IIAaroB PEHICHUs, €CIU YCIOBHS
IPUMEHEHHUS 33J1aHbl B IBHOM U HESIBHOU (opMe;

pemiaTh 3aJadd Ha JIOKa3aTeJbCTBO MAaTEMAaTUYECKUX OTHOLICHWM U
HAXO0XKJEHUE T€OMETPUUECKUX BEIHYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CHUCTEMBI MU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJIy4CHHbIC  3HAaHMs  Ha  IIPaKTUKE:  CpPaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYallMU, IPUMEHATh U3YUYEHHBIC
NOHATUS, TEOPEMBI, CBOWCTBA B  IMpOLIECCE IOUCKA  PEUICHUS
MaTeMaTHYecKu  CPOpPMYyTUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C HCIIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U TEOpEM,
anmapata anreOppl, pemaTrh MNpPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0KJIEHUEM F'€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTHUI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontposbnpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoTsbI padoThI pecypesr
1 Bgenenue B crepeoMeTprio 23 1
) B3anmHOe pacnosioxKeHue NpsIMbIX B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepneHz[mfynﬂpHOCTL HPSIMBIX U )5
IIJIOCKOCTEN B IPOCTPAHCTBE
VYIbl U pacCTOSHUS 16 1
MHororpaHHUKU 7 1
BekTopsb! B mpocTpaHcTBE 12
g HOBTOE)eHHe, 000011IeHNE U CHCTEMATH3ALIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




11 KJIACC

KosauyecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnbsie IIpakrTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanuTuyeckas reoMeTpus 15 1
) [ToBTOpeHwme, 0606meHI:Ie u 15 1
cucTeMaTtu3anus 3HaHU
O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpameHnus 24 1
5 [Tnomaan moBEPXHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JIBrkeHUS 5 1
7 [ToBTOpeHwme, 0606meHI:Ie u 17 )
cucTeMaTtu3anus 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpouabHsbie
padoThI

IIpakTHYeckune
padoTshI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHoBHbIE TpaBuiia U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapajuiebHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

04.09.23

[ToHsTHS CTEpEOMETPHUH: TOYKA, TPSMa,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKEHUS HA PUCYHKE
IJIOCKOCTH, IMapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka

05.09.23

[ToHsATHS: TIEepeceKaroIuecs MIOCKOCTH,
NIePECEKAIOIINECS MPsIMasi U TUIOCKOCTH;
TIOJTYTIPOCTPAHCTBO

07.09.23

[onsTHS: IEpeceKaroIUuecs MIOCKOCTH,
NIepECEKAIOIINECs MPsiMasi U TUIOCKOCTH;
TIOJTYTIPOCTPAHCTBO

MHororpanHuKH, H300paskeHue
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIECTBYIOUINX 0OBEKTOB

MHororpanHHuKH, H300paskeHe
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00HEKTOB

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE




CJIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoObl 3a1aHUs
IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs IPSMBIX U TJIOCKOCTEH

10

N3o00pakeHne ceueHni MIpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Uepes3 uxX
pé6pa. N3o0paxeHue nepecedueHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETAMU

11

N300pakeHne CeUeHU MUpaMuIbl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Yepes3 uxX
pé6pa. N3o0paxeHue nepecedeHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HbIMU LIBETAMU

12

N3o00pakeHne CeUeHU MUpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT UYepes3 uxX
pé6pa. N3o0paxeHue nepeceueHus
MOJTYYEHHBIX ITIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

13

N300pakeHne ceueHn MUpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJAT Yepe3 uxX
pé6pa. N3o0paxeHue nepecedueHus
MOJTYYEHHBIX IIOCKOCTEN. PackpammBanne
MOCTPOCHHBIX ceueHuu Pa3HbIMHU LIBETAMU

14

Merton cnenoB sl TOCTPOSHUS CEUCHU I




15

Meron ciieoB AJis IOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
CBolicTBa niepece4eHU MPSIMBIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX ‘-IGpTG)KGﬁ " 3aI1MCh 11aroB
MOCTPOEHUS

18

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX qepTen(eﬁ U 3aI1MCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTeKel U 3aluCh 11aroB
MOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepTeKel U 3aIluCh 11aroB
MOCTPOEHUS

21

[ToBTOpeHue mianumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logobue
TPEYroJbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
IUTAHUMETPHUH U CTEPEOMETPUH




23

KonTponpHas padora " AKCHOMBI
crepeomerpun. CeueHus"

24

B3anmHOe pacnosioxKeHue NpsIMbIX B
npocTpadcTBe. CKpeluBaroIuecs
npsimble. [Ipu3HaKy CKpeluBaroImXxcs
npsimbIxX. [lapaniensHblie npsiMele B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IIPSIMOM MapalIeIbHOU
JQHHOM IIPSIMOM, IPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoii. Jlemma o nepeceyeHun
NapaJuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamiensHOCTB TpeX MpsiMbIX. Teopema o
TpEX MapajuleIbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIINXCA MPSMBIX

27

[TapamnenpHOE MPOESKTUPOBAHUE.
OcHoBHBIE CBOWMCTBA NapaJIIEILHOTO
NpOeKTHpOBaHus. M300paxeHne pa3HbIX
¢uryp B mapayuieabHON MPOEKIUN

28

[lenTpanbHas MpoeKIusA. YTOII ¢
COHaIpaBJICHHbBIMU CTOPOHAMU. VYrona
MEXIY IPSAMBIMU

29

3agaun Ha TOKa3aTeILCTBO U
HCCIIEAOBaHUE, CBA3AaHHEIC C
PacCIoIOKEHHUEM TIPSMBIX B POCTPAHCTBE

30

[TonATHA: mapauIeIbHOCTD MPSAMON U
IUIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napauIeIbHOCTU IPSIMON U
IUTOCKOCTH

31

I'eomeTrpuueckre 3ajaun Ha BBIUNUCICHHUE U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NapauIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

[TocTpoeHne cedeHns, MPOXOIAIIETO Yepes3
JAHHYIO NIPSIMYIO HA YEPTEKE U
[apaJuIeIbHOTO APYrou npsMout. Pacuér
OTHOILEHUN

33

[MapannensHas MPOEKIHS, TIPUMECHEHUE
JUTSI IOCTPOCHHSI CEUYCHUH KyOa n
napauenenunena. CBoicTea
napauic/icnuIcaa U mpru3mMbl

34

[TapannensHble ockocTH. [Ipu3Haku
NapauIeIbHOCTU JBYX INIOCKOCTEH

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, POXOAsIIEH
yepe3 TOUKY, He MPUHAIJIeKAILYI0 JaHHON
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napajuIeabHBIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX ITEPECEUEHUS
IPY IEPEeCeUeHUH BYX NMapauieNbHbIX
MIJIOCKOCTEN TpeThen

37

CoiicTBa mapaienbHbIX MIIOCKOCTEN: 00
OTPEC3KaxX NapaJICIbHBIX IMMPSIMBIX,
3aKJIIOUEHHBIX MEKY MapalIeIbHbIMU
IUIOCKOCTSIMH;, O TIEPECCUCHUH TPSIMOHA C
JBYMSI TIApAJICTBHBIME TUIOCKOCTSIMA




38

[ToBropenue: Teopema ITudaropa na
INIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a ¥ MPSIMOYTOJIBLHOTO
napasuiesenumnena

41

Brruncnenue niuH OTpEe3KOB B KyOe 1
PSIMOYTOJIBHOM IapajuieIenuIe e

42

[lepnieHqUKyYIIAPHOCTD NPSMOU U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU MIPAMOHN U
IIJIOCKOCTH

43

[leprieHAMKYASAPHOCTH NPAMOU 1
mrockoctu. [Ipusnak
NepPHEHAUKYISIPHOCTH MPSMOUN 1
MJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOIAILIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHAUKYIISIPHON K INIOCKOCTH

45

[110cKOCTH U NepHEeHIUKYISIPHbIE UM
psiMble B MHOTOTpaHHHUKAX

46

[ImockocTy U NepHeHAUKYIIAPHBIE UM
IPSAMBbIE B MHOTOI'PaHHHUKAX

47

[lepnenauKymsp U HaKJIOHHAS.
[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IPSIMYIO

48

[leprienquKyIsip ¥ HAKIOHHAS.




[TocTpoenue nepneHuKyIsipa U3 TOUKH Ha
IpSAMYIO

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX

49
(mpsimast u oOpaTHast)

50 TeopeMa o TpEX nepHeHANKYISIpax
(mpsimast u oOpaTHast)

51 Yrois Mexay CKpeIUBaOIUMUCS
PSMBIMU
[Touck neprneHauKyJIIpHBIX MPSMBIX C

52 MOMOUIBIO NEPIIEHANKYIIIPHBIX
IIJIOCKOCTEMN

53 OpToroHaJibHOE TPOCKTUPOBAHUE
[Toctpoenue ceuenuit Kkyba, mpuU3MBbI,

54 IIPaBUIILHOM MUPAMUJBI C IIOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU
[Toctpoenue ceuenuit Kkyba, mpuU3MBbI,

55 MPAaBWJIBHON UPAMHUJIBI C TIOMOLIBIO
OPTOTOHAJILHOHN IIPOEKIUU
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO II0ckocTu. Ilnockoctn
CUMMETPUI B MHOTOTpaHHHUKaX

57 [Ipu3Hak neprneHauKyISPHOCTH IPSIMON U
IJIOCKOCTH KaK CIIE€CTBUE CUMMETPUU

53 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59 [IpaBunbHBIE MHOTOTpAHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 MJIOCKOCTHU

60 CnocoObI ONTyCTUTH TIEPIICHIUKYJISPHI:




CUMMCTpPUs, CABUT TOYKH 110
napasuieIbHON MPSAMON

61

CnBur no HenapamieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

KoHnTtposnbHas padora "B3anmuoe
pacmosoKeHue NPSAMbIX U IJIOCKOCTEH B
npocTtpaHcTse"

63

[ToBTOpEeHME: yroa Mexay npsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTOJbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: yroyi MexIy
CKPEIIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerprueckrie METObI BBIYUCICHUS
yrIjla MeXAy IPSIMBIMU B MHOTOIPaHHUKAX

66

JByrpanHubiii yroj. CBOMCTBO JTUHEMHBIX
YTJIOB IBYyTPAHHOTO yTiia

67

[lepnennukynsapuslie muockoctu. CBoMCTBa
B3aMMHO NEPIEHANKYISIPHBIX IIOCKOCTEN

68

[Ipu3Hak nepneHuKyIsIpHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOM
[IEPECEUCHMS IBYX IIIOCKOCTEH
NEPIECHIUKYIJISAPHBIX TPETHEN TUNIOCKOCTH

69

[IpsiMoyTrobHBIN Mapauienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IPIMOYTOJIBHOIO
napajuieienunena

70

Teopema o AuaroHanu NPSMOYTOJILHOTO




napamejenuicaa u CJICACTBUC U3 Hee

71

CrepeoMeTpHuuecKkre U MpUKIaTHbIE
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKpEUIUBAIOLIUECS MPSMBIE,
napasuieJIbHbIe MIIOCKOCTH B CTAHJAPTHBIX
MHOTOTpaHHHKaX

73

[Tapa mapanienbHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINUXCS MPAMBIX, PACCTOSIHHE
MEX]y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaIUSAX

74

PaccTosiHue oT TOUKH 70 TIOCKOCTH,
paccTostHue OT MPSMOM 10 TUIOCKOCTH

75

Brruucnenue paccTosHUN MEX Y
CKPELIUBAIOIIMMHUCS IIPSIMBIMHU C
IIOMOILBIO TIEPIICHAUKYJIIPHOMN TUNIOCKOCTH

76

TpéxrpanHblil yroJy, HEpaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema I[Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

77

DIeMeHTHI ChEePUIECKON T€OMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padora "Yrisl u
paccrostHus"

79

CucremaTtu3zanus 3HaHui "MHOTOrpaHHUK
Y €r0 JIEMEHTHI"

80

[Mupamuga. Bunsl nupamua. [lpaBunsaas
nipamua




IIpusma. IIpsAmas 1 HaKJIOHHAs IPU3MBI.

81 [IpaBunbpHas npuszma !

%) [IpsiMoit napainenenunen, 1
PSIMOYTOJIBHBIN Tapajienenures, Kyo

23 Breinykieie MHOTOrpanauku. Teopema |
Ditnepa
Brinykiibie MHOTOrpannuku. Teopema

84 Oitnepa. [IpaBuibHbIC U TOTYyIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonTtponbHas padora "MHuororpanHuKu" 1

26 [TonsiTHe BekTOpa Ha MJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno napamienenumnena 1

90 YMHOKXEHHE BEKTOpaA Ha YUCIIO 1
Paznosxenue BekTopa 1o 6a3ucy Tpéx

91 BEKTOPOB, HE JISKAIINX B OJHOU 1
IJIOCKOCTH

92 CkansipHo€ NMpOU3BEICHHE 1

93 Brruncnenue yriia Mex1y BEeKTopaMu B 1
IIPOCTPAHCTBE

94 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1

95 [Ipocreiimue 3anauu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

98 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN 1




99 O06o01IeHre U cuCcTeMaTU3alus 3HaHUN 1
100 Hroroas koHTpoabHAs paboTa 1
101 Hrorosast kKoHTpOJbHASA paboTa 1
102 O06o01IeHre U cucTeMaTU3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102




11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Hdara undgposbie
Nem/m | Tema ypoka Konrtpoabusie IIpakTHueckue
Bcero u3ydeHusi oOpa3oBaTeJIbHbIEC
padoThI padoTshI
pecypchl
| [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1
Ha IJIOCKOCTH U B IPOCTPAHCTBE"
) [ToBTOpenue tems! "CkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruucienue yria ]
MEXIy BEKTOpaMH B MpocTpaHCTBE"
4 [ToBTOpeHue TemMbl "YpaBHEHHE TPSIMOM, 1
MPOXOJIAIIEH yepe3 ABE TOUKU"
5 YpaBHEHHE IIOCKOCTH, HOPMaJlb, 1
YpaBHEHUE MIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IIOCKOCTH, HOPMaJlb, 1
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBenenne 1
2 JInHeliHbIC HEPABEHCTBA, JIMHEHOE 1
porpaMMHUupOBaHUE
9 JIuHeitHbIe HEpaBEHCTBA, JTUHEMHOE 1
porpaMMHUpPOBaHUE
10 AHanmMTHYECKHE METO/IbI pacyéTa yria |
MEXAY MPSMBIMU B MHOTOTPaHHUKAX
1 AHaMTUYECKHE METO/IbI pacyéTa yria ]
MEXAY MJIOCKOCTSIMU B MHOTOTPaHHUKAX
12 dopmyiia pacCTOSIHUSA OT TOYKHU J10 1




IJIOCKOCTH B KOOpAHUHATAX

HaxoxneHnue paccTostHui OT TOYKHU 10

13
TUIOCKOCTH B Ky0e

14 Haxoxnenue paccTostHulA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUJIE

15 KonTtponbHas pabora "AHanutuueckas
reoMeTpus"

16 CeueHust MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKH

17 CedeHuss MHOTOTPAaHHUKOB: METO/T CIEI0B
CeueHust MHOTOTPAHHUKOB: CTaHAapTHBIE

18 IJIOCKOCTH, IIEPECEUEHUS IPAMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble NpsMbIE U IOCKOCTH:
napajuielbHble CEYEHUs

20 [TapannenbHble NpsMbIE U TIOCKOCTH:
pacuét OTHOLIECHMI
[TapannenbHble TPSIMbIE U IJIOCKOCTH:

21 YIJIBI MEXKY CKPELIMBAIOIIUMUCS
IPSIMBIMU
[lepnennuKymsipHbIE IPSMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Mapbl
NepHeHANKYISIPHBIX MIOCKOCTEN U
NPSIMBIX, CHMMETPUY MHOTOIPAHHUKOB
[lepnennukymsipHbIE IPSMBIE U

23 MJIOCKOCTH: TEOpEMa O Tpex
NepHeHANKYIsIpax

24 [lepnienauKyIgpHBIE IPSAMBIE U




IIJIOCKOCTHU: BBIYMCIICHUA AJIMH B
MHOI'OI'paHHHUKaXx

25

[ToBTOpenue: miomanu
MHOT'OYTOJIEHUKOB, (hOPMYJIBI IS
iomaiel, cooopakeHus moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
iomaiel, cooopakeHus moao0us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBLHUKOB, POPMYJIBI JJIS
TJI0MAJeH, COOOpaKEHUSI IO I00Ms

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IUIONIAIN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLIA Y ITIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

30

Kontponbnas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O06BEM Tema. O0BeM IPSIMOYTOJIBHOTO
napaieNenunena

32

3anmaun 00 yaABOCHUHU Ky0a, 0 KBaJApaType
Ky0a; 0 TPHUCEKITNH yria

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOYTOJIEHOTO
napaJuielenumneaa

34

[Ipuknagabie 3a1a41, CBSI3aHHBIE C




BBIUHCIICHHEM 00BbEMA MPSIMOYTOJILHOTO

napasuiesenumnena

35 O06BEM npsAMOi IPU3MBI

16 CrepeoMeTpHuecKUe 3ajaul, CBI3aHHbIE C
BBIUMCJICHHEM 00bEMOB IPSIMON IPU3MBI

37 [Ipukianuelie 3aqa4n, CBsI3aHHbBIE C
00BEMOM NIPSMOI TTPU3MBI
Brruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 omnpenenéuHoro uHTEerpana. O0bEM
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uaterpaiga. Oopém
MUPAMU/IBI

40 ®opmya 06béMa nmupamuibl. OTHOIIEHHE
00bEMOB IMUPaMU/T C OOIITUM yTIIOM

41 ®opmyia 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MMUPAMH/L C OOIITUM yTIIOM

4 CrtepeoMeTpHuecKUe 3aJa4l, CBI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

13 CrepeomeTpuyuecKkue 3aj1auu, CBI3aHHBIE C
00BbEMaMH TUPAMHUTBI
[Mpuknanueie 3agaun mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MPU3MBI

45 [Tpukmanueie 3agaun mo Teme "OO0bEMBI
Ten", CBSI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncnenue

PaCCTOSAHUA 00 IMIOCKOCTH




KonTponsHas padora "O0bEM

47 MHOTOTpaHHUKA"
Hunuuapudeckasi HOBEPXHOCTb,

48 o0pa3yroniye HUIHHIPUISCKON
MOBEPXHOCTHU

49 Hunmuaap. [psmoi kpyroBoit HUIUHIP.
[Tnomaap MoBepXHOCTH LUIMHAPA

50 Konnueckast moBepXxHOCTh, 00pa3yrolne
KOHMYeCKOU noBepxHoctu. Konyc

51 CeueHue KOHYycCa MIOCKOCTHIO,
napajuieIbHON MIOCKOCTH OCHOBaHUS

57 VYceu€nnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCA

54 [Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JIOKa3aTeIIbCTBO U BEIUHCIICHHE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

56 JIOKa3aTeIIbCTBO U BEIYHCIICHHE,
MOCTPOCHUEM CEUEHUH IIMINHIPA, KOHYyCca

57 [Ipukiannelie 3aqa4n, CBsI3aHHbBIE C
HUATUHAPOM

53 [Ipuknansblie 3a1a4u, CBSI3aHHBIE C
HUATUHAPOM

59 Cdepa u map




60

[Mepeceyenue chepsl u mapa ¢
iockocTrio. Kacanue mapa u cepsl
TUTOCKOCTBIO. B 1 m300pakeHue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. B 1 n3o6pakenue mapa

62

VYpasuenune chepsol. [Inomanas chepsl u eé
yacTeu

63

Cummetpust chepsl U mapa

64

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCjIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO c(pepoit U mapom,
MIOCTPOCHHEM MX CEUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4i Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

66

[MpuknaaHbie 3a1a491, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEeHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYMCJICHHS B OKPY>KHOCTH, CTaHapTHBIC
monoous

68

Paznuunsie KOM6I/IHa]_II/II/I TCJI BpallICHUSA U
MHOI'OI'paHHUKOB

69

3anaun o reme "Tena v MoBEpXHOCTH
BpaiueHus"

70

3agaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"




71

KonTtponsHas padora "Tena u
MMOBEPXHOCTH BpalieHus"

72

O0béMm unuHIpa. Teopema 06 00bEMe
MIpAMOro mUuJiInHApa

73

Brranciienne 00bEMOB TeI € TTOMOIIBHIO
onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

74

[Tnomaay 6OKOBOM M OJIHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuyuecKkue 3a/1auu, CBI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHIPA,
KOHYyCa

76

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1
MJI0IA I TOBEpXHOCTEN Ten"

77

OO0BEM 1Iapa M MapoBOTrO CEKTOPA.
Teopema 06 06bEMe mrapa. [Tnomasns
chepsl. CTepeoMeTpUUYSCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHHEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA U IapOBOTO
CEeKTOpa
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[Tpuknagaeie 3agaun 1o Teme "O0BbEMBI
Ten", CBsI3aHHbBIE C 00BEMOM II1apa u
ionaibio ceprl. COOTHOIICHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH U 00bEMaMHU
MOIOOHBIX Te
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[TomoGHBIC TENa B TPOCTPAHCTBE.
N3menenune o0bEMa mpu o 100uH.
CrepeoMeTpHUCCKHE 33]Ia4H, CBI3aHHBIC C




BBIYHUCIICHUEM O6’béMOB TCI 1 rmomaz[eﬁ
MTOBEPXHOCTEN
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KonTponpHas padora "[Tnomanm
MIOBEPXHOCTH M 00BEMBI KPYTIIBbIX Ten"
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JBwxenus nmpoctpancTBa. OTOOpaKeHHS.
JIBwxenus u paBeHCTBO (puryp. OOuue
CBOMCTBA IBW)KCHUU
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Bubl iBukeHnil: napaiebHbIN
MepPeHoC, IIEHTpaIbHasl CHMMETPHSI,
3epKajbHas CHMMETPHSI, TTOBOPOT BOKPYT
PAMOM
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[Ipeo6pazoBanust mogodus. [Ipsmas u
cthepa Diinepa
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['eomeTpuueckue 3axaun Ha TPUMEHEHUE
IBIDKECHUSA
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KonTtposbHas padota "BekTopsl B
npocTpaHcTBe"
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Ob6o6maromee nosropeHue 11 noHATUH U
MeT0/10B Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTU3allHsl 3HAHU:
"[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN
B MpocTpaHcTBe"
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"BekTopsl B mpocTpaHcTse"
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Ob6o6maromee nosropenue 11 noHsATU U
MeT0/10B Kypca reomerpun 1011




KJIaCCOB, CUCTEMAaTH3allisl 3HAHUIA:
"BekTopsl B mpocTpaHcTse"
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Ob6o6maromee nosropenue 11 noHsATHH U
MeT0/10B Kypca reomerpun 1011
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"O6beM MHOTOTrpaHHUKA"
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"O6beM MHOTOTrpaHHUKA"
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"TTnomaau MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ten"
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O6o06matomee moBTopeHue 11 moHITHI 1
MeTOJI0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMAaTH3allisl 3HAHUIA:
"TTnomaayu MOBEPXHOCTU U O0BEMBI
KpYyIJbIX Ted"

93

HroroBast koHTpoIbHAs paboTa
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Hrorosast kKoHTpOJbHASA paboTa

95

[ToBTOpEeHmE, 0600IICHNE 1
cucTeMaTu3alus 3HaHu!
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Wcropus pa3BuTus CTEPEOMETPUH KaAK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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COBPEMEHHBIX NHKEHEPHBIX U
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OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

I'eomerpus 10-11 knace JI.C. AtanacsH, 1.®. byry3os, C.b. Kagomues u np

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Mertoanueckue pekomenaanuu. 10-11 kiaccsl (k yueOnuky Atanacss JI. C. u

zp.)

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://uch-lit.ru/matematika-2/dlya-studentov/saakyan-s-m-izuchenie-geometrii-

v-10-11-kla

https://uchebniki-posobiya-knigi.ru/geometrija-7-11-klass/geometrija-10-11-

klassy-kontrolnye-rabot/






