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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOW HANpaBIECHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHHE, (HOPMUPYEMOE MPU U3yUYEHUH 00 YHAIOITUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LEIMOYKH JIOTHYECKUX YTBEPKICHUN TPU PELIEHUU T€OMETPUYECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIbHBIX CIIOCOOHOCTEN 00yUYalOIMUXCs TPU U3yUYEHUU
F€OMETPUH, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEIU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JIJISl YCIIEIIHOTO MPO(heCCHOHATIBHOTO 00pa30BaHUs, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAKOLIET0 MUPA, 3HAHWE MOHATUITHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE ~ yYMEHHMS ~ BJIAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKHUE
MOJECIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHuil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCUOMATUKH TPHU
MPOBEICHUH PACCYKJICHUM;

dbopMHUpoBaHUE yMEHUS BIAAETh METOJAMHU J0KA3aTeNbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUYECKHX 3aJad W 337a4 C IMPAKTUYECKUM COJEPKAHHEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUU MAaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00YJarOIINXCsI, TO3HABATEILHON aKTHBHOCTH, MCCIICIOBATEIHCKUX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX W MPU U3YUYCHHUH JIPYTHUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMHU JUHUSMU y4eOHOTro Kypca «['eomerpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP>KAaTEIbHBIM JMHHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHHSM, HO U 110 TogaMm oOyuenus. Coaepkanue o0pa3zoBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
POrpamMMbl, paclpeneiaEHHbIM IO ToAaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajJiucb  HEOJHOKpPATHO. OTO MO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTI0/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOUXCs, pACIIUPSS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
M3Y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHOro mpeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUSI MAaTEMAaTUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).

B 2023-2024 yaeGHOM TOy MaHHas mporpamma peanusyercs B 10 kmacce.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TOHATHA CTEpeOMETpUU. Touka, MmpsMas, IMJIOCKOCTb, MPOCTPAaHCTBO. lloHATHE 00 akCHMOMaTHYECKOM
IIOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX.

B3anmHO€E pacnosiokeHne NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOITUECS, TAPAIIIETBHBIE U CKPEIINBAOIINECS MTPSAMBIE.
[Ipu3naku ckpelmuBaromuxcs npsAaMbix. [lapamienbHOCTh NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MMAPAIICIIbHBIC MIPSMbIC
B IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX MPSAMBIX, MAPAJIIEIBHOCTD NPAMON U IIIOCKOCTH. [lapaiensHoe U LieHTpanbHOe
IPOEKTUPOBaHKE, N300pakeHne ¢uryp. OCHOBHBIE CBOMCTBA MapajljIeIbHOIO MpoeKTUpoBaHus. N3o0paxenue ¢uryp B
[apajuIeIbHOM TPOEKLUMH. YTJIbl C COHAINPABICHHBIMM CTOPOHAMH, YrOJd MEXKIy INpPSAMBIMH B IPOCTPAHCTBE.
[TapanienbHOCTh IUIOCKOCTEH: IapajulesIbHblE IUIOCKOCTH, CBOMCTBA MapaJUIeibHBIX IUIOCKOcTe. [Ipocreiimme
IPOCTPAHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPA3P, Napauleenue 1, HOCTPOCHUE CEUECHUH.

[leprieHIUKYJISIPHOCTD NPSMOW U IIJIOCKOCTHU: NIEPIICHIUKYIISIPHBIC IIPSIMBIE B IPOCTPAHCTBE, IIPSAMBIE NTapaJuIeIbHbIEC U
NEPIECHINKYJIAPHbBIE K IUIOCKOCTH, IIPU3HAK IEPIECHAMKYJSIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpEMa O MNPSIMOU
MEPIEHNKYJIAPHON TIIOCKOCTU. OPTOroHaNbHOE NPOEKTUPOBaHue. [IepneHIuKyIap 1 HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU
710 TNTIOCKOCTH, PACCTOSTHUE OT MPSAMOIL 10 MIIOCKOCTH, MPOEKIUs (PUryphl Ha TIIOCKOCTh. [lepneH IuKyIspHOCTb MII0CKOCTEH:
IIPU3HAK MEPIICHINKYISIPHOCTH IBYX INIOCKOCTEN. TeopeMa 0 TpEX NMEepIEeHIUKYIIAPaAX.

VYTrabl B IPOCTPAHCTBE: YTOJI MEKIY NMPAMOUN U IIIOCKOCTBIO, ABYTPAHHBIN yTOJ, JUHEWHBIA Yo ABYTPAaHHOTO yrija.
TpéxrpaHHblii © MHOTOrpaHHbIe yribl. CBOMCTBA INIOCKUX YIJI0B MHOTOTPAHHOTO yriia. CBOMCTBA IJIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas npusma, npsiMas U HaKJIOHHAs IPU3MBIL,
OOKOBasi M TMOJHAs MOBEPXHOCTh MNpu3Mbl. [lapamnenenunesn, NpsSAMOYroJIbHbIA Napajljieienunel U €ro CBOMCTBA.
Kparuaifime mnyT Ha MOBEPXHOCTM MHororpanHuka. Teopema Oinepa. IlpoctpanctBennas Teopema Iludaropa.
[Tupamupa: N-yrosibHas nupamuia, NpaBuiabHas U yceu€HHas nupamuibl. CBoiicTBa pédep 1 OOKOBBIX TpaHel MpaBUIbHON



nupamusl. [IpaBUiIbHBIE MHOTOIPDAaHHMKH: IIpaBUJIbHAS INPU3Ma M NPABWIbHAS INUpaMua, IPAaBWIbHAS TPEYroJbHas
NUpaMuja W MpaBWIbHBIN TeTpasrap, KyO. IlpeacraBieHue o NpaBUIBHBIX MHOTOTPaHHHMKAaX: OKTadJp, JOJEKAdAp U
UKOCAdP.

Bbluncienre 31€MEHTOB MHOTOTPAaHHUKOB: pE€Opa, auaroHanu, yribl. [lnomaas OOKOBOM MOBEPXHOCTH M IMOJIHOU
MOBEPXHOCTU MPAMOW NPHU3MBI, IO OCHOBAHMUW, TeopeMa O OOKOBOM MOBEPXHOCTH MpsiMoid mpu3Msbl. [lmomians
OOKOBOI1 MIOBEPXHOCTH U OBEPXHOCTHU MPABUIBHON MUPAMHU/IBL, TEOPEMA O IUIOIIAAN YCEUEHHOU MUPAMUIBI.

CuMmMmeTprs B NMPOCTPAHCTBE. DJIEMEHTBI CUMMETPHM IPABWIBHBIX MHOTOIPAaHHUKOB. CHMMMETpPHs B IPAaBHIBHOM
MHOTOTPAaHHHKE: CHMMETPHS MapajulesIenune a, CAMMETPHS IPABUIIBHBIX PU3M, CHMMETPUS TPABUIIBHOW MUPAMU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI KOJUIMHEAPHBIE,
COHAIIPaBJICHHBIE U IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. JIeHCTBUSA C BEKTOPAMMU: CIIOKEHUE U
BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha 4uciio. CBOMCTBA CIIOKEHHS BEKTOPOB.
CBoMCTBa YMHOXEHHSI BEKTOpa Ha 4ncio. [IoHsATHE KOMILTaHApHBIE BEKTOPHI. [[pH3HaK KOMIUIAHAPHOCTHA TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. TeopeMa O pas3IOKEHHH BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. lIpsMoyronbHas
cucTemMa KoopauHar B npoctpancTBe. KoopanHatel Bektopa. CBsI3b MEX1y KOOPAMHATAMHU BEKTOPA U KOOPAMHATAMH TOYEK.
VYron mexay Bektopamu. CKalasipHOE IPOU3BEIECHUE BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[TonsiTUs: TUIMHAPUYECKAs TMOBEPXHOCTh, KOHUYECKAsh MOBEPXHOCTh, cepuueckas MOBEPXHOCTh, 0Opa3yroliue
noBepxHocTed. Tena BpaleHus:: MUIUHAP, KOHYC, YCEUEHHBINH KOHYyC, cdepa, map. B3anmuaoe pacnonoxkeHue chepsl u
TUTOCKOCTH, KacaTelbHasl MIIOCKOCTh K cepe. M3o0paskeHre Ten BpalleHus Ha TUIOCKOCTH. Pa3BEpTka IUIMHAPA U KOHYCA.
CummeTtpus cepsl U mapa.

O6béM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSIMOYTOIHHOTO TAPATIJICIICTIUIIEIa U CIICCTBUS U3
He€. O0BEM MpsAMON U HAKJIOHHOW MTPU3MBI, IIIJIMHIPA, MUPaMUIbl 1 KoHyca. OO0BEM I1apa v mapoBOro CETMEHTA.



KoMOuHanuu ten BpamieHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BrucaHHas B IWIMHJAP, OMHCAaHHAs OKOJIO LUJIUHAPA.
[lepeceuenue cdepsnl u 1mapa ¢ mwiockoctbio. Kacanue mapa u chepsl miockoctsio. [loHATHE MHOTOrpaHHHUKA, OTIMCAHHOTO
0K0J10 cdepsl, chephl, BIUCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BPAILICHUS.

[Tnomane MOBEPXHOCTH HMWIMHAPA, KOHYyca, Momaab cepbl u e€ yacteid. [lomobue B mpoctpancTBe. OTHOIIEHUE
00BEMOB, TUIONIAACH TMOBEpXHOCTEH MOAOOHBIX ¢uryp. IlpeoOpaszoBanne momoOusi, romoteTws. PemieHune 3amad Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnit MHOTOTpaHHUKOB M TEJ BPAIICHUsI: CEYEHUS IUIUHPA (MapauieTbHO U MEPIEHINKYISIPHO OCH),
CeUeHHS KOHYyca (MapajuiebHbIE OCHOBAHHMIO M TIPOXOJAIIME Yepe3 BEPINMHY), CEYCHHS Iapa, METOABI MOCTPOCHUS
CEUEHHUI: METOJ] CJIEZIOB, METOJl BHYTPEHHETO IPOSKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TIIOCKOCTH.

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpanctBe. Onepanuu Haja BeKTopamu. BekTopHoe yMHOKeHHE BEKTOpOB. CBONCTBA BEKTOPHOIO
ymHoOxeHus1. [IpsimoyrosibHasi cuctema KOOpaAUHAT B IpocTpancTBe. KoopanHaTel BekTopa. PaznoskeHue BekTopa o 6asucy.
KoopnnHaTHO-BEKTOPHBIA METO/ MPH PEIICHUH TE€OMETPUISCKHX 3a/1a4.

JIBH:KEHHSI B TPOCTPAHCTBE

JIBwkenus mnpoctpanctBa. OtoOpakenus. [[BwxeHus u paBeHcTBO Quryp. OOmme cBoWcTBa NBIKeHMA. Bumb
JBIDKEHUN: MapajuleNIbHbIA TEePEeHOC, IEHTpajdbHAs CUMMETpPUS, 3€pKajbHas CUMMETPHUS, MMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «TEOMETPUS» (YTJIYBJEHHBIHN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK O0OYJAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO WIE€HA POCCHICKOTO
oO0111ecTBa, MPEJCTABICHHE O MAaTEMaTUYECKUX OCHOBaX (DYHKIIMOHWPOBAHUSI PA3IMYHBIX CTPYKTYp, SIBICHHM, IPOLIECAYP
IPaXKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl M JAPYroe), yMEHUE B3aMMOJCHCTBOBATh C COIMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBUH C UX (YHKIIUSIMHU ¥ HA3HAYCHUEM;



2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM IpakAaHCKOW MISHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U HACTOAIIEMY POCCUHCKOM
MAaTEMATHKH, [IECHHOCTHOE OTHOIIICHUE K IOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUUYE€CKOM IIKOJIbI,
WCITOJIb30BAHUE ITUX JOCTIKCHUH B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHIMCKOr0o Hapoja, chOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO
MOBEJICHUSI, CBSI3AaHHOTO C IPAKTUYECKUM INPHUMEHEHHEM JIOCTHXKEHUM HAYKU W JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHHE
JMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKJIOYAs ACTETUKY MaTEMAaTHYECKUX 3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad,
pelIeHUM, pacCyK/IeHUH, BOCIPUUMUYUBOCTh K MATEMAaTUYECKUM aCTEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUECKHE 3HAHUSA B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0pPOBbIO (30pOBOE MUTAHHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHU U
OTHbIXa, perynsapHas Quanueckas axKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHWE TMPU 3aHATHIX CIOPTHUBHO-
03JI0POBUTEJILHON JIESATEIBLHOCTHIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TPYyAy, OCO3HAHHME IICHHOCTH TPYIOJIO0Hs, WMHTEpPEC K pa3iMuHbIM cdepam IpodeccuoHaIbHON
JEATEeIIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM M €€ MPWIOKEHUSIMH, YMEHHUE COBEpINATh OCO3HAHHBIA BBHIOOP Oyayieit
npodeccu M peain30BBIBATh COOCTBEHHBIC JKW3HEHHBIC IJIAaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEMaTHYECKOMY
0o0pa3oBaHHIO M CcamM0O00Opa30BaHUIO Ha MPOTSHKCHUH BCEH JKM3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh DKOJOTUYECKOW KyJIbTYpbl, MMOHUMAaHUE BIUSHUS COLMATBLHO-DPKOHOMUYECKHX TMPOILIECCOB Ha
COCTOSIHUE TIPUPOIHON M COIMAIIBHON CPEeJbl, OCO3HAHUE TII00aTBFHOTO XapaKTepa IKOJIOTHUYECKUX MPOoOIeM, OpUEHTAITUS
Ha MIPUMEHEHNE MaTeMaTUUECKUX 3HAHUM ISl peIIeHuUs 3a/1a9 B 00JaCTH OKPYXKAIOIIEH Cpeibl, IJITAHUPOBAHUE TTOCTYITKOB
U OIIEHKH MX BO3MOYHBIX MOCIIEICTBUM JJII OKPYKAIOIIECH Cpe/Ibl;



8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MIPaKTUKU, IOHUMaHe MaTEMaTUUECKOM HayKH KaK cpephl UeT0BEYECKOM AeATEILHOCTH, dTAMOB €€ Pa3BUTUS U 3HAUYMMOCTH
JUISl pa3BUTHSI IUBWIM3ALNM, OBIAJEHUE SI3BIKOM MAaTEMaTUKU U MaTEMaTHYE€CKON KYyJIbTYpOil Kak CPeJACTBOM MO3HAHUS
MHpa, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO U UCCIIEIOBATENIBCKYIO IEATEIIbHOCTh MHAUBUIYATIBHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeficTBu:

BBISIBJISAITh M XapaKTEPU30BATh CYLIECTBEHHbIEC MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB, MOHSTHI, OTHOIICHUN MEXIY
HNOHATUAMU, POPMYIIMPOBATH ONPEAEIICHUS TOHITHI, yCTAHABIMBATh CYIIECTBEHHbIN MPU3HAK KIaCCU(UKALIMHI, OCHOBAHUS
JU1s1 0000I1IEHUS U CPAaBHEHUS, KPUTEPUU POBOJIUMOTO aHAJIN3a;

BOCIPUHUMATh, (POPMYJIMPOBATh U NPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIIbHbIE U OTPULATENIbHbIE, €IMHUYHBIC,
YaCTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJIAITH MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W NPOTUBOpEYMs B (paKTax, AHHbBIX, HAOMIOACHUSIX U
YTBEPKJICHUSIX, IPEIaraTb KPUTEPUH JUIs BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUMH;

Jenatb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTWKHM, JEAYKTUBHBIX W WHIYKTHBHBIX YMO3AKIHOYECHHH,
YMO3AKJIFOUEHUH 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKIAEHUM (IpsIMblE W OT MPOTUBHOIO),
BBICTPAMBaTh apryMEHTALMIO, TPUBOJAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIbI;

BBIOMpATh CHOCO0 pelleHus y4yeOHOUM 3anauu (CpaBHUBATh HECKOJIBKO BapUaHTOB pEIIECHHs, BbIOMpaTh Hauboiee
MNOAXOSIINANA ¢ YYETOM CaMOCTOSATENBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEeI0BATEIbCKUI HHCTPYMEHT MO3HAHMS, (POPMYIMPOBATH BOMPOCHI, (DUKCUPYIOLIKE
IPOTUBOpEYHE, TPOOJIEMY, YCTaHABIMBATH HCKOMOE U JAHHOE, (POPMUPOBATH TMIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3ULIUIO,
MHEHUE;



MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, HCCJIEAOBAHME IO YCTAHOBJIEHHUIO OCOOCHHOCTEU
MaTEeMaTUYECKOro 00bEKTa, SIBJICHUS, MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMu, SIBICHUSIMU, IIPOILIECCAMU;

CaMOCTOATENbHO  (OPMYIMPOBATH OOOOIIEHUST W BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOTO HAOJIIOJACHUS,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH TOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOIOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE MPOIECCA, a TAKXKE BBIJBUraTh MPEIINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISABJIATH Je(DUIIMTHI UH(POPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOMPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh HWHGOpPMALUI0 W3 KWCTOYHUKOB PpA3IMYHBIX THUIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh UHPOPMAIUIO PA3TMYHBIX BUJIOB U (POPM MPEICTABICHUS;

CTPYKTYpHUPOBaTh UHPOPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (PopMax, WILTIOCTPUPOBATH rPadudIeCcKu;

OILICHUBATh HAAEKHOCTh MH(MOPMAIIUH IO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHbIE YHHBeEpPCaJbHbIE Y4eOHbI€e JeHCTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJACHUS B COOTBETCTBHUHM C YCJIOBHSIMH W TEISIMU OOIIEHUS, SICHO, TOYHO,
FpaMOTHO BBIpa)KaTB CBOIO TOIIKy 3peHI/I$I B YCTHBIX U IMMUCBbMCHHBIX TCKCTAaX, AaBaTh IMOACHCHUA I10 XO)Iy pemeHm{ 3aJadu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJie OOCYXJEHHs 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, TPOOJEMBbI, pelaeMoi 3ajadu,
BBICKA3bIBATh MJACHU, HALICJICHHBIC HA ITIOUMCK PCHICHUA, COIIOCTABJIATL CBOU CYKXACHHUA C CYXKACHHUAMH APYIUX YUACTHHUKOB
nuanora, OOHapyuBaTh paziIMYMEe M CXOJCTBO MO3ULIUNA, B KOPPEKTHOW (opMe (HopMynHpoBaTh pa3zHOIJIACUsS, CBOU
BO3PAXKCHUS;

HpClICTaBJ'IHTB p€3yJ'IBTaTBI pel_HeHI/IH 3aJa4u, BKCHCpHMCHTa, HCCICOAOBAaHNs], HpOCKTa, CaMOCTOATCIIBHO BBI6I/IpaTB
dbopmat BBICTYIUICHHS C YIETOM 3a/1a4 MIPE3EHTAIUN U OCOOCHHOCTEH ayTUTOPUHU.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHS
Camoopranusanus:



COCTaBJISITh IUIAH, aTOPUTM PEIICHUS 3a7add, BBIOUPATH CHOCOO PEIICHHS C YYETOM HMEIOIIMXCS PEeCypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ YIETOM HOBOW MHGOpMAITHH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJLJIEKT:

BJIAJCTh HABBIKAMU TIO3HABATEIHHON pe(dIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJbTAaTOB, BIAJECTh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI Tporecca W pe3yibTaTa pPemeHus
MaTeMaTHYECKOH 3a1a4u;

NPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BOSHHKHYTh IIPH PEIICHUH 3a]]a9i, BHOCUTHh KOPPEKTUBHI B ICATEIHLHOCTH Ha
OCHOBE HOBBIX 00OCTOSATENLCTB, MAHHBIX, HAWJCHHBIX OIMHUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yIbTaTa IEIU M YCIOBHSAM, OOBSCHATH NMPUYHHBI AOCTIKEHUS WM HEIOCTHIKCHUS
PE3YNIBTATOB JICATEILHOCTH, HAXOIUTH OMIMOKY, JaBaTh OICHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW U WHIUBUYAIbHOU PaOOThI MpU pElICHUH y4eOHBIX 3a/1ad,
MIPUHUMATh IIEJIb COBMECTHOM JIEATeTLHOCTH, TIIAHUPOBATh OPTaHU3AIMIO0 COBMECTHOUW pabOThI, pacpeiesaTh BUABI PalbOT,
JIOTOBAPUBATHCS, 00CYKIATh MPOIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYyX ACHMS, 0OMEH MHEHUI, «KMO3TOBBIC IITYPMbI» U UHBIE), BBITIOIHSATD
CBOIO 4acTh pabOTHI U KOOPAUHUPOBATH CBOM JIEUCTBUSI C APYTUMH YJ€HAMU KOMaH/Ibl, OLICHUBATh KAYECTBO CBOETO BKJIaJ1a
B 00IIIMIA TPOTYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO OMNEPUPOBATH OCHOBHBIMHU TOHSTHUSIMU CTEPEOMETPUU TIPU PEIICHUH 3aJa4 W TPOBEACHUU
MaTeMaTHYECKUX PACCyKICHUN;

e MPHUMEHATH AKCUOMBI CTEPEOMETPHUU U CJIEACTBUS U3 HUX MIPU PEIICHUU T€OMETPUUECKUX 3a]1ay;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIOJOKEHUE MIPSMBIX B MIPOCTPAHCTBE, MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U
TUIOCKOCTEMN B IIPOCTPAHCTBE;



CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YIJIAaMHU B MPOCTPAHCTBE: MEX]Y MPSIMBIMU B MPOCTPAHCTBE,
MEXIy MPSMOM U MIIOCKOCTHIO;

CBOOOJTHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJIHO  paclio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpU3Ma, MHUpPaMHUAQ, MPSIMOYTOJIbHBIMA
napasuiesienunes, Kyo);

KJIacCU(PUIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAas OCHOBAHUS JJIsl KIIACCU(PUKALINH;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IMJIOCKOCTHIO;

BBITIOJIHSATh MapajjieibHOE, [EHTPAIBbHOE U OPTOTOHAJIBHOE MPOEKTHUPOBAHUE (UTYp HA IUIOCKOCTh, BBIMOJHATH
n3o0paxxeHust GUryp Ha IIOCKOCTH;

CTPOUTH CEYCHHUSI MHOTOTPAHHUKOB DPAa3IUYHBIMU METOJAMHU, BBITIOJHATH (BBIHOCHBIE) TUJIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (GUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUIOINIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, TUpaMua), FCOMETPUUECKUX TeJ C TPUMEHEHUEM
hopmy;

CBOOO/IHO ONIEPUPOBATH MOHATUSIMHU: CHMMETPHS B IPOCTPAHCTRBE, IIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh
U TUIOCKOCTbh CUMMETPHUHU (DUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUIMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpJMHATAM B IPOCTPAHCTBE;

BBITIOJIHSATD JEUCTBUS HAJl BEKTOPaMU;

pemath 3ajJayd Ha JI0KA3aTelbCTBO MATEMAaTHUYECKUX OTHOIICHUN W HAXOXKIACHUE TeOMETPUUYECKUX BEIUYMH,
MPUMEHSISI M3BECTHBIE METOJIbI MPU PEIICHUHM MaTEeMaTUYeCKUX 3a7ay TMOBBIIMICHHOTO U BBICOKOTO YpPOBHS
CJIOKHOCTHU;

MPUMEHSTH MPOCTEUIINE MPOTrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHHUH
CTEpPEOMETPUUECKHUX 3a/a4;

W3BJIEKAaTh, MPEOOPA30BBIBATH M HHTEPIPETUPOBATH HMHGPOPMAIMIO O TMPOCTPAHCTBEHHBIX TI€OMETPUUYECKHUX
dburypax, mpeJCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

MPUMEHSTh TOJIyYEHHBIC 3HAHUSI HA MPAKTUKE: CPABHUBATH U AHAJIU3UPOBATH PEalbHbIE CUTYallMU, NPUMEHSTH
M3YYEHHBIC TTOHATHS B MIPOIIECCE MOMCKA PEIIEHUS MaTeMaTHIeCKU CHOPMYITUPOBAHHON MPOOJIEMbI, MOJEITUPOBAThH
pealibHbIE CUTYAIIMU Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATH TOCTPOCHHBIE MOJICIIH C UCTIOIB30BaHUEM T'€OMETPUUECKUX



MOHATUM MW TEopeM, ammapara ajareOpbl, pemiaTh MPaAKTHYECKUE 3aJadd, CBS3aHHBIC C HaXO0XIECHHUEM
r€OMETPUYECKUX BEJIUYUH;

UMETh TIPEJCTaBICHUSI 00 OCHOBHBIX dTallax pa3BUTHUS T€OMETPUHU KaK COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHS
TEXHOJIOTHA.

K xonmy 11 kiacca oOydaromuics HayIuTCsI:

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH, CBSI3AHHBIMU C UWIMHAPUYECKOM, KOHHMYECKOW H  chepruuecKoil
MOBEPXHOCTSAMHU, OOBACHSTH CIIOCOOBI TOJIYUCHHUS;

OTIEpUPOBATH TOHITHIMHU, CBI3aHHBIMH C TE€JIAMHU BPAICHUS: IMIHHIPOM, KOHYCOM, CHEPOH 1 IIapoM;
pacro3HaBaTh TeJa BpaiieHus (IUINHAP, KOHYC, cpepa U map) u oObSICHATH CIIOCOOBI MOTYYSHUS TEJ BpaIlleHNUS,
KJIacCCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U MIIOCKOCTH;

BBIYHCIIATh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpaIlleHUS, OOBEMBI M IUIOMIAJU TOBEPXHOCTEU
MHOTOTPAaHHUKOB M T€J BpaleHUs, TeOMETPHUUECKUX TEJl C MPUMEHEHHEM (POPMYIT,

CBOOOJHO OMEPUPOBATh MOHATHUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH Tl BpaIlleHUS W MHOTOTPAHHUKOB:
MHOTOTPAaHHHK, BIUCAHHBIA B cPepy M OMUCAaHHBIN OKOJIO cdepsl, chepa, BMUCaHHAS B MHOTOTPAHHUK HIIH TEJIO
BpaIlCHUS;

BBIYHCIIATh COOTHOIIIEHUS MEXKY TIJIOMIAIIMH MIOBEPXHOCTEN U 00bEMaMH MOJOOHBIX TET;

M300pakaTh U3ydaemble (PUTYPHI, BHIMOIHATH (BHIHOCHBIC) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y, CTPOUThH CEUCHUS TSN BPAIICHUS;

W3BJICKaTh, HMHTEPIPETHUPOBATh W MPEOoOpa3oBBIBaTh HWH(POPMAIIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
dburypax, npeJcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy Ha/l BEKTOPAMH;

3aJ1aBaTh MIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

pemiaTh TCOMETPUICCKUE 3a1a91 Ha BRIYMCIICHUE YTIIOB MEXKIY MPSMBIMU U TUTOCKOCTSIMU, BBIYUCIICHHE PACCTOSHUAN
OT TOYKH JIO TIJIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPUHATHOTO METO/1a TIPH PEIICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C JIBUKEHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JIBIKCHUIA;



BBITIOJIHATh HM300paXKE€HHUS MHOTOTPAHHUKOB M T BpAICHUS TMPU TapauIeIbHOM IIepeHoce, IECHTPaIbHOM
CUMMETPUH, 3€PKATIbHOM CUMMETPHUH, IIPH TTOBOPOTE BOKPYT IPSMOM, MPeoOpa3z0BaHus M0100HS;

CTPOUTH CEYCHUSI MHOTOT'PAHHUKOB M TEJI BPAILICHUS: CEUCHUSI IIUIMHApPA (MapajijieIbHO U IEPIEHIUKYIISIPHO OCH),
CEUYEeHUs KOHYca (MapajiebHbIe OCHOBAHUIO U MIPOXOASIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

WCMOJIb30BaTh METOABl TMOCTPOEHUS CEYEHHMM: METOJ CJEI0B, METOJ BHYTPEHHErO IPOCKTUPOBAHUS, METOJ
MepeHoca CEKYIeH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MIPUMEHSITh TeOMETpUYECKUE (PaKThI 1JIs1 PEIICHUS] CTEPEOMETPUUECKUX 3a/1a4, IPEANOJIararonX HECKOJIbKO II1aroB
pelIeHHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJJaHbl B SBHOU U HESABHOU (opMme;

pelIaTh 3a1a4M Ha JJOKA3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUH U HAXOKJICHUE TEOMETPUUECKUX BEJINYNH;
MPUMEHSATh  IPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE  CHUCTEMBI IPU  PELICHUH
CTEpEOMETPUYECKHUX 3a]1a4;

MPUMEHATH MOJYYCHHBIE 3HAHUSA HA MPAKTUKE: CPABHUBATH, aHAJM3UPOBATH U OLICHWBATh PEaJibHbIC CUTYAllWH,
MPUMEHATh M3YUYCHHBIE TOHSTHS, TEOPEMBbI, CBOMCTBA B IIPOLECCE TMOUCKA PEHIEHUS MaTeMaTUYECKU
chOpMYJIMPOBAHHON MPOOIEMBbI, MOJCIUPOBATh pPEalbHBIC CHTYallMd Ha S3bIKE TE€OMETPHUH, HCCISI0BAThH
MIOCTPOCHHBIE MOJCIHM C HCIOJb30BAHUEM T'€OMETPHYECKUX IOHATHH W TEOpeM, armapara aiareOpbl, peliarTh
MPAKTUYECKUE 33/1a4UH, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECKUX BEJIMYMH;

UMETh TMPEJCTABIICHUS] 00 OCHOBHBIX dTallax pa3BUTHUSI TEOMETPUU KaK COCTABHOW YacTH (PyHIamMeHTa pa3BUTHUS
TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

10 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTHyeckue
n/n NMPoOrpaMmblI Bceero o0pa3oBaTejbHbIE PeCypPChl
padoTshI padoThI
https://interneturok.ru/article/uroki-
1 BBenenue B ctepeoMeTpuio 23 1 .
matematiki
5 B3aumHoe pacnionoxxenue 6 1 http://resh.edu.ru/
MPSIMBIX B IIPOCTPAHCTBE
; TTapayienbHOCTh IPSIMBIX 1 g https://interneturok.ru/article/uroki-
IJIOCKOCTEN B IMIPOCTPAHCTBE matematiki
s leprieH Ky ISPHOCTS IPAMBIX 1 . http://resh.edu.ru/
TJIOCKOCTEH B MPOCTPAHCTBE
https://interneturok.ru/article/uroki-
5 Vsl U paccTossHUS 16 1 .
matematiki
6 MHororpaHHUKH 7 1 http://resh.edu.ru/
https://interneturok.ru/article/uroki-
7 BexTops! B mpocTpaHcTBE 12 .
matematiki
8 IosTopenue, 06001IeHNE 1 5 9 http://resh.edu.ru/
cUCTeMaTH3alus 3HaHuH
BILIEE KOJJMYECTBO YACOB IT
OBII] (0) CTBO HACO (0] 102 5 0



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/

11 KJIACC

Ne HaumenoBaHue pa3jiesioB U

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Kourposbnbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoThI
https://interneturok.ru/article/uroki-
1 AHanmMTh4YecKasi reoMeTpust 15 1 L
matematiki
) Iosropenue, 0600meHNE I 15 1 http://resh.edu.ru/
CUCTEMAaTH3alMs 3HAHUH
https://interneturok.ru/article/uroki-
3 O0BEM MHOTOTpaHHHKA 17 1 I
matematiki
4 Tena Bparienus 24 1 http://resh.edu.ru/
; TL10MIATH TOBEPXHOCTH H o . https://interneturok.ru/article/uroki-
00BEMBI KPYTJIBIX TEJ matematiki
6 JIBroKeHus 5 1 http://resh.edu.ru/
. TMoBTopenye, 060bImeH e i 17 ) https://interneturok.ru/article/uroki-
cucTeMaTtn3anus 3HaHUI matematiki
BIIEE KOJIMYECTBO YACOB IT
OBII{ OJI CTBO HACOB I10 102 8 0

I[TPOT'PAMME



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4yecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoxka Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3yyeHusi oOpa3oBaTe/ibHbIE PeCypcChl

padoThI padoTshI

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
MapauieNbHbIX IPSIMbIX
(OTpe3KOB), cepeaArHBI
oTpe3Ka

Ilonsitus
CTCPEOMETPHUU: TOUKA,
npsiMasi, TNIOCKOCTb,
MIPOCTPAHCTBO.
OCHOBHBIE TIpaBUIIa
M300pakeHUs Ha

1 http://resh.edu.ru/

PHUCYHKE IJIOCKOCTH,
napaiyICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeaAHbBI
oTpe3Ka

ITonsTus:
MEPECCKAOIHECH ) ) )
TIITIOCKOCTH, https://interneturok.ru/article/uroki-

TIepeCceKarorecs matematiki
TIpsIMasi ¥ TLIOCKOCTE;

MOJIYIIPOCTPAHCTBO



http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

ITonsaTus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKaronmecs
npsMas U MIOCKOCTh;
MOJYIPOCTPAHCTBO

MHororpaHHuKkH,
Hn300pakeHUE

NPOCTEHIINX https://interneturok.ru/article/uroki-
MPOCTPAHCTBEHHBIX 1 .
matematiki

¢uryp,
HECYLIECTBYIOLIUX
00BEKTOB

MHOrorpaHHUKH,

Hn300pakeHUE

MPOCTEUIIINX
MPOCTPAHCTBEHHBIX 1
uryp,

HECYIIECTBYIOIINX

00BEKTOB

AKCHOMBI
CTEPEOMETPHUHU U
MEpPBBIE CIIEJICTBUSA U3
HHUX

AKCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS U3
HHUX



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

10

11

AKCHOMBI
CTEPEOMETPHUU U
TIePBBIC CIICICTBUS U3
HuX. CnocoOn! 3amaHus
MPSIMBIX | IJTOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHUS IPSMBIX
U IIJIOCKOCTEH

N3ob6paxenue cedeHuit
MUpaMHJIbL, KyOa U
MIPU3MBI, KOTOPBIE
IIPOXOJIAT YEPE3 UX
pEbpa. N3o0pakenue
repeceyeHust
MOJIyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
IIOCTPOECHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

N3ob6paxenne cedeHuit
MUPaMUJIbI, KyOa
MIPHU3MBI, KOTOPBIE
MPOXOJIAT Yepe3 ux
pEbpa. N3o0pakenue
nepecedeHust
MOJTyYCHHBIX
IIJIOCKOCTEM.
PackpamBanue

http://resh.edu.ru/

https://interneturok.ru/article/uroki-

matematiki



http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

12

13

14

N3o0paxeHune cedeHmit
UpaMUIbl, Kyoa u
MPU3MBI, KOTOPBIC
MPOXOJAT Yepe3 Uux
pé6pa. N3obpaxkeHue
nepeceyeHust
MOJIY4E€HHBIX
IIJIOCKOCTEM.
PackpammBanue
IMOCTPOEHHBIX CEUCHUI
Pa3HBIMH [IBETaMU

N3ob6paxenue cedeHuit
MUpaMHIbL, KyOa U
MIPU3MBI, KOTOpBIE
MIPOXOJIAT Yepe3 ux
pé6pa. Uzobpaxenue
nepeceyeHust
IIOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpammBanue
MIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

Meton cnenoB A
MOCTPOEHUS CEUCHU I

https://interneturok.ru/article/uroki-

matematiki

15

Meton ciienoB Ui
MOCTPOEHHUS CEUCHUH.



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

CaoiicTBa niepeceyeHuit
IPSMBIX U ITIOCKOCTEN

16

Meron cnenos mis
IMOCTPOEHUSI CEUECHUH.
CaoiicTBa niepeceyeHnit
MPSIMBIX U IJIOCKOCTEN

https://interneturok.ru/article/uroki-

matematiki

17

[Toctpoenue ceueHuii B
nupamujie, Kyoe no
TpEM TOYKaM Ha
pé€opax. Coznanue
BBIHOCHBIX YEPTE)KEU U
3alKCh LIaroB
IIOCTPOCHHUS

18

19

20

[Toctpoenue ceueHuii B
nupamujie, Kyoe no
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEpPTEXKEH U
3alKCh L1aroB
IIOCTPOEHHUS

[Toctpoenue ceueHuii B
nupamuzie, Kyoe mno
TpEM TOUKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEpTEXKEN U
3aMuch U1aroB
MOCTPOCHHUS

[TocTtpoenue ceueHuii B
nupamuze, Kyoe mno

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

21

22

23

24

TpEM TOUYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTexXel 1
3aMmch I1aroB
MIOCTPOCHUS

IToBTOpeHue
mianumerpun: Teopema
0 IPONOPLIHOHAIBHBIX
orpe3kax. [logobue
TPEYrOJIbHUKOB

IToBTOpeHue
mwianumeTpuu: Teopema
Menenas. PacueTsl B
CEUYEHHMIX Ha BEIHOCHBIX
yepTexax. Mcropus
Pa3BUTHS TIJIAHUMETPHUHU
U CTEPEOMETPUH

KonTponbnas pabota
" AKCHOMBI
CTEPEOMETPUH.
Ceuenns"

B3anmuoe
PacCIOJIOKEHUE TIPSMBIX
B IIPOCTPAHCTBE.
CkpenuBaronyecs
npsmele. [Ipu3nakn
CKpELIUBAOIINXCSA
MPSMBIX.

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

[TapamienpHble npsMbIe
B IIPOCTPAHCTBE

25

Teopema o
CYILIECTBOBAHUH U
€IMHCTBECHHOCTU
IPSIMOY NapaJLIENbHOU
JTAHHOU MPSIMOi,
MPOXOIAIIeH uepe3
TOYKY IIPOCTPAHCTBA U
He Jealleil Ha JaHHO’
npsMoi. Jlemma o
TepeceueHN
MapajvieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamnenbHOCTb TpEX
npsMbIX. Teopema o
TpEX MapaIeIbHbIX
npsMbIX. Teopema o
CKpELIUBAOIINXCSA
IIPSIMBIX

27

[TapannensHoE
MPOCKTHPOBAHUE.
OcHoOBHBIE CBOWCTBA
napauieIbHOTO
POEKTUPOBAHUSL.
N300paskeHne pa3HbIX
buryp B mapayuieabHOH
MPOEKIINU

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

28

29

30

enTpansHas
MpOoeKIUsA. Yo ¢
COHAITPaBJICHHBIMU
CTOpPOHaMU. YT0JI
MEXY IPSIMBIMU

3amauu Ha
JI0Ka3aTeIbCTBO U
HCCIIEIOBAHUE,
CBSI3aHHBIE C
PacrojIoKeHUEM
Hp?[MI:IX B
MIPOCTPAHCTBE

[TousaTus:
[1apaJIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npoctpanctse. [Ipn3Hak
MapajuIeIbHOCTH
MIPSIMOM U TUIOCKOCTH.
CaoiicTBa
MapajuIeIbHOCTH
IIPSIMOM U INIOCKOCTHU

31

I'eomeTpuueckue
3aa4l Ha BBIYUCIICHUC
U JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C
MapajieTbHOCThIO
MPSIMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE




32

33

[ToctpoeHue ceuenus,
MIPOXOASIIETO Yepes3
JAHHYIO IPSIMYIO Ha
yepTexe u
MapajuieIbHOTO APYTroi
npsamoii. Pacuér
OTHOIIEHUI

[TapannensHas
MPOEKIIMSI, TPUMEHEHHE
JUISL TIOCTPOCHHUS
ceueHui Kyda u
napajuiesenunesa.
CgoiicTBa
napajuiesenunena u
MIPU3MBI

https://interneturok.ru/article/uroki-

matematiki

34

[TapannensHble
mockocTy. [Ipru3nakn
MapaJuIEIbHOCTH ABYX
IIJIOCKOCTEN

https://interneturok.ru/article/uroki-

matematiki

35

Teopema o
NapajyuieIbHOCTH U
C€ANHCTBECHHOCTHU
IJIOCKOCTH,
MPOXOIAIIEH uepe3
TOUYKY, HE
IIPUHAUIEKALTYIO
JAaHHOU ITUIOCKOCTH U
CIIEJICTBUS U3 HEE



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

36

37

38

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
MapajuieIbHOCTH
MPSIMBIX TTEPECeYCHUS
MIPU IEPECEUCHUHU JIBYX
napajuieIbHbIX
IIJIOCKOCTEN TpEThben

CsoiicTBa
napasieabHbIX
IJIOCKOCTEM: 00
OTpe3Kax
MapajvieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
napasieabHbIMU
IUIOCKOCTSIMH; O
[IEPECCYCHUH IPSIMOU C
JBYMsI TapajlieIbHbIMU
IUIOCKOCTSIMH

IToBTOpEHME: TEOpEMA
[Tugaropa na
IIJIOCKOCTH

39

[ToBTOpEHME:
TPUTOHOMCETPHA
IIPSIMOYTOJIBHOTO
TpEYroJIbHUKA

40

CoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napaesenumnena




41

Brruuciienue piimmH
OTPE3KOB B KyOe 1
MPSIMOYTOJIBHOM

napajuieNienumnesie

42

[lepneHUKyYISIPHOCTD
IIPSIMOM U TNIOCKOCTH.
[Tpuznak
HEPIEHIUKYJIIPHOCTU
IIPSIMON U TUIOCKOCTH

https://interneturok.ru/article/uroki-

matematiki

43

[lepnenuKyIsIpHOCTH
IIPSIMOM U TUIOCKOCTH.
IIpuznak
HIEPIEHIUKYJIIPHOCTU
IIPSIMON U TUIOCKOCTH

44

45

46

Teopema o
CYILLIECTBOBAHUH U
€IMHCTBEHHOCTH
MIPSIMOM, IPOXOASIIEN
4yepes TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH
ITmockocT n
MEPIEHIUKYIIIPHBIE UM
IpsIMBbIE B
MHOTOTpaHHHUKaX

IInockoctu n
MepHEeHIUKYISIPHbIE UM



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

IIpsIMBIE B
MHOI'OIPaHHUKAX

47

[lepnenpukynsp u
HAaKJIOHHAs.
ITocTpoenue
NEPIEHIUKYIIAPA U3
TOYKH Ha MPSIMYIO

48

[lepnenpukymnsap u
HAaKJIOHHAs.
ITocTpoenne
NEPIEHIUKYIISPA U3
TOYKH Ha MPSAMYIO

49

50

51

52

53

Teopema o Tpéx
MEePIIEeHIUKYIIIpax
(mpsimast u oOpaTHasi)
Teopema o Tpéx
NepIeHANKYIIsIpax
(npsiMast u oOpatHas)
Yron mexny
CKPELIMBAIOIIUMUCS
MPSIMBIMU

ITonck
MePIEeHIUKYISIPHBIX
MPSIMBIX C TIOMOIIBIO
MePIEeHIUK YIS PHBIX
IUIOCKOCTEH
OptoronanbHoe
MIPOEKTUPOBAHHE

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

54

55

56

57

58

59

[ToctpoeHue ceuenui
Ky0a, IpU3MBlI,
MIPaBUWJIbHON MHPaMUIbI
C TIOMOIIIBIO
OpTOrOHAJILHOM
MIPOCKLIUU

[Toctpoenue ceueHuit
Ky0a, IpU3MBlI,
MPaBUJIBHON MHPaMUJIbI
C TIOMOIIIBIO
OPTOTOHAJILHOM
MIPOCKIIUU

Cummertpus B
MIPOCTPAHCTBE
OTHOCHUTEIEHO
mockoctu. [limockoctu
CUMMETpUH B
MHOTOTPaHHUKAX

IIpusnak
MEePIEHJUKYIAPHOCTH
MPSAIMOM U TUIOCKOCTH
KAaK CIICZICTBHE
CUMMETPUU

IIpaBunbHBIE
MHOrOrpaHHuku. Pacuér
pacCTOAHUN OT TOUKHU
710 IIJIOCKOCTH

IIpaBunbHBIE
MHOIOrpaHHuKHU. Pacuér

https://interneturok.ru/article/uroki-

matematiki

http://resh.edu.ru/



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/

pacCTOSAHUN OT TOUKHU
710 TNIOCKOCTHU

60

CriocoObl OyCTHTH
NEePIICHAUKYIISPBI:
CUMMETpPHUS, CIIBUT
TOYKH IO HapajuIeIbHON
NpAMOit

https://interneturok.ru/article/uroki-

matematiki

61

CaBur 110
HenapaJyIeIbHOU
IIPSIMOM, U3MEHEHHE
paccTosHu

62

KontponbHas pabora
"B3anmHoOe
PaCIoJIOKEHUE TIPSIMBIX
M TNIOCKOCTEH B
npocrpaHcrae”

63

IToBTOpEHME: yroa
MEXIY IMPSMBIMHU Ha
IJIOCKOCTH,
TPUTOHOMETPHS B
IMPONU3BOJILHOM
TpEyroJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: yroa
MEXIy
CKpCIIMBAOIIUMHUCA
IPSIMBIMU B
IIPOCTPAHCTBE



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

65

I'eomerpuueckue
METO/bl BBIYMCIICHUS
yrijla MeXIy NpsSMbIMU B
MHOI'OTPaHHUKAX

66

JIByrpaHHBIN yroJIL.
CBOIICTBO JIMHEHHBIX

YTJIOB IBYTPAHHOTO
yria

http://resh.edu.ru/

67

[IepnenqukynsapHsie
miockoct. CBolicTBa
B3aHMMHO
MEePIEHIUKYISIPHBIX
IUIOCKOCTEH

68

69

70

[Ipu3nax
MePIEHIUKYISIPHOCTH
IJIOCKOCTEM; Teopema o
IIPSIMO IIEPECEUEHMS
JIBYX TIJIOCKOCTEH
MEePIEHIUKYISIPHBIX
TPETbEU MIIOCKOCTH
[IpssMOyTONBHBIN
napajuieNienumnesn; Kyo;
U3MEpEHUS, CBONCTBA
MPSIMOYTOJIBHOTO
napajienenumnena

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajiejenumnena u
clIeJICTBUE U3 HeE

https://interneturok.ru/article/uroki-

matematiki



http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

71

72

73

CrepeomeTrpuueckue u
NPUKJIaJHbIC 3a1a4H,
CBSI3aHHBIE CO
B3aUMHBIM
pacnoiaoKeHneM
MPsAMBIX U IIJIOCKOCTH

[ToBTOpEHMeE:
CKpeIlMBaOIINecs
MpsiMble, MapajieIbHbIE
IJIOCKOCTH B
CTaHAAPTHBIX
MHOTI'OrpaHHUKax

[Tapa nmapanienpbHBIX
IUIOCKOCTEH Ha
CKPETUBAIOIINX CS
MIPSIMBIX, PACCTOSTHUE
MEXITY
CKPEITUBAIOIINMHUCS
MPSIMBIMU B TIPOCTHIX
CUTYyaLUSIX

74

Paccrosame oT TOUKH
JIO TIIIOCKOCTH,
paccTostHue OT NMPSMOU
JIO TJIOCKOCTH

https://interneturok.ru/article/uroki-

matematiki

75

Brruncienue
PAacCTOSTHUM MEXIY
CKPEIIMBAIOIIMMHUCS
MPSAMBIMH C TTOMOIIIBIO



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

NIEPIEHIUKYISIPHON
IJIOCKOCTH

76

Tpéxrpanusiii yrou,
HEpaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB H
CHHYCOB JIJIs
TPEXTPAHHOTO yriia

https://interneturok.ru/article/uroki-

matematiki

77

OneMEHTBI
chepuueckoit
TCOMETPHUU:
reoe3NUeCKHe JTMHUHU
Ha 3emiie

78

KonTponbnas padora
"Y1l u pacctosHus"

79

80

81

82

CucreMaTu3anus
3HAHUH
"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

[Iupamuna. Bunst
nupamu . [IpaBunbHas
npamMuaa

IIpusma. IIpsmas u
HAaKJIOHHAs [IPU3MBL.
IIpaBunbHas npusma
[Ipssmoit
napajuieIenuIe,

http://resh.edu.ru/

https://interneturok.ru/article/uroki-

matematiki

http://resh.edu.ru/



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/

IIPSIMOYTOJIBHBIN
napajuiesenumnes, Kyo

83

84

Beimykiisie
MHOTOTPaHHHKH.
Teopema Ditnepa

Brinykisie
MHOTOTPaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE U
IOJIyTIPAaBUJIbHBIE
MHOTOTpaHHUKU

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

85

86

KontponbHas pabora
"MHororpaHHuku"
ITonsaTHe BekTOpa Ha
IUIOCKOCTH U B
IIPOCTPAHCTBE

87

CymMma BEeKTOpOB

88

89

90

PaBHOCTBBeKTOpOB

IIpaBumo
napajuiesenumnena

YMHOKEHUE BEKTOpa Ha

YHUCII0

https://interneturok.ru/article/uroki-

matematiki

91

Pasnoxxenne BekTopa mmo
0a3ncy Tpéx BEKTOPOB,

He JIeKaInX B OJHOH
IUIOCKOCTH

92

CkansipHoe
MIPOU3BEICHNE



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

93

Brruncnenue yria
MEXy BEKTOPAMH B
MIPOCTPAHCTBE

94

95

96

97

[Ipocreiimne 3anauu ¢
BEKTOpaMHU

[Ipocreiine 3axauu ¢
BEKTOpaMH

IIpocreiimue 3agauu ¢
BEKTOpaMHU
[Ipocreiimne 3amauu ¢
BEKTOpaMHU

http://resh.edu.ru/

https://interneturok.ru/article/uroki-

matematiki

http://resh.edu.ru/

98

99

100

101

102

O06006111eHE U
cucreMarmni3anuia
3HAHUH

O0600111eHE U
cucreMarmni3anuia
3HAHUH

T'onoBas
IIPOMEKYTOUHAS
aTTecTalus:
KOHTpOJIbHas paboTa

T'onoBas
MIPOMEXKYTOUHAS
aTTecTalms:
KOHTpOJbHas paboTa
O06001menue u
CHCTEeMaTH3aIus
3HAaHUH



http://resh.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://resh.edu.ru/

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102



11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

IToBTOpEHUE TEMBI
"Koopaunatsl BeKTOpa
Ha IUIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEHHE TEMBI
"CxansipHoe
IIPOU3BE/ICHUE
BEKTOPOB"

[ToBTOpEHHE TEMBI
"Beruucnenue yria
MEXTy BEKTOpaMH B
npoctpaHcTae”

IToBTOpPEHME TEMBI
"VpaBHEHHE TPSIMOH,
MPOXOJIAIIEH yepe3 ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax
YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

Bekropnoe
IIPOU3BENICHUE

10

11

JInnelinble
HEPaBEHCTBA, TUHEHHOE
IPOrpaMMUPOBAHNE

JInnelnbie
HEpaBEHCTBA, TUHEHHOE
MporpaMMHUpPOBaHUE

AHanuTHyecKne
METO/IbI pacuéTa yria
MEXy MPSIMBIMH B
MHOTOI'PaHHHKAX

AHanuTHyecKne
METO/IbI pacuéTa yria
MEXy TIIOCKOCTSIMH B
MHOTOIPAHHHUKAX

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

12

dopmyiia pacCTOSIHUA
OT TOYKH JI0 IIIOCKOCTH
B KOOpJAMHATAX

13

Haxoxnenmne
pacCTOSIHUM OT TOYKHU
110 IIJIOCKOCTH B KyOe

https://interneturok.ru/article/uroki-

matematiki

14

Haxoxnenue
pacCTOSIHUM OT TOYKHU
JI0 TUIOCKOCTH B
MIPaBUJIIbHON UPAMUJIE



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

15

KontponsHas pabora
"AHanuTuyeckas
reomerpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
MHOTOTPaHHUKH

http://resh.edu.ru/

17

18

Ceuenns
MHOTOTPaHHHUKOB:
METOJI CJIEOB

Ceuenuns
MHOTOIPAaHHUKOB:
CTaHJapTHbBIC
INIOCKOCTH,
MEePECEUCHHS TPSIMBIX U
IUIOCKOCTEH

http://resh.edu.ru/

19

20

21

22

[TapannensHble npsMble
U IIOCKOCTH:
napajelbHble CEYCHUS

[TapannensHble TPAMbIE
Y TUIOCKOCTH: pacuér
OTHOIIEHUH

[TapannensHble npsMble
Y TUIOCKOCTH: YTJIbI
MEXIY
CKpEIINBAIOIINUMUCS
TPSIMBIMH

[leprienaukynsapHbie
IpsSIMBIE U TNIOCKOCTH:



http://resh.edu.ru/
http://resh.edu.ru/

23

CTaHJapTHbBIC Tapbl
MEePIEeHIUKYIIPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

[IepnieHauKynsApHBIE
IPSIMBIE U TUNIOCKOCTH:
TeopeMa O TPex
NEPIIEHUKYJIIIpax

24

[IepnieHauKynspHBIE
IIPSIMBIE U TUNIOCKOCTH:
BBIUNCJICHUS [UIMH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOT'OYT'OJIbHUKOB,
bopMyIbl ISt
ILTIOIIAIEH,
co00paxeHus moao0us

http://resh.edu.ru/

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB,
bopMyIbl ISt
ILTIOIIAIEH,
co00paxeHus moao0us

27

IToBTOpEHME: MIIOIIAAN
MHOTOYT'OJIbHUKOB,
bopMyIbl ISt
IJIOIIAACH,
CO00paxeHus Moa00us

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/

28

29

30

31

32

Inomanu ceuenunit
MHOTOTPaHHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
CO00paxKeHus Moa00us

IImomaan ceuenunit
MHOTOTPaHHHUKOB:
oI
MMOBEPXHOCTEH,
pa3pe3aHusi Ha 4acTH,
COOOpakeHHs TI0100Us

KonTponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHHKH,
ceueHus
MHOTOTPaHHHUKOB"

O0béMm Tema. O0beM
IPSIMOYTOJIBHOTO
napaieNenunea
3anaun 00 yABOCHUHN
Ky0a, 0 KBajipatrype
Ky0a; O TPUCEKIIUU
yria

http://resh.edu.ru/

33

Crepeomerpuueckue
3aJ1a4i, CBA3aHHbIE C
00BEMOM
IPSIMOYTOJIBHOTO
napajuiejenuneia



http://resh.edu.ru/

34

35

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C
BbIUKCIICHHEM 00bEMA
MPSIMOYTOJIBHOTO
napajuienaenunena

O06BEM npsiMoit
HPU3MBI

36

Crepeomerpuueckue
3a/1a4M, CBSI3aHHbIE C
BBIUHCIIEHHUEM 00BbEMOB
IIPSIMOM TIPU3MBI

37

38

39

40

[Tpuknanuele 3ana4u,
CBsI3aHHbIE C 00BEMOM
IIPSIMOM TIPU3MBI

Brruucnenue o0bEMOB
TEJI ¢ IOMOLIBIO
ONPENEIEHHOTO
unTerpana. OobEm
HAaKJIOHHOM MPU3MBI

Brruncienue o065MOB
TE€J C IIOMOIIBIO
OIPEIEIIEHHOTO
uHTerpana. OobémM
TUPAMUIBI

®opmyna 00bEéMa
MUPAMHU/IBI.
OtHonleHne 00bEMOB
paMu/I C O0IITUM
YTIIOM

http://resh.edu.ru/



http://resh.edu.ru/

41

42

dopmyna o0bEéMa
TUPAMH/IBI.
OtHolleHne 00bEMOB
paMu/ ¢ O0ITUM
yIJIOM
Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
00BbEMaMH HaKJIOHHOM
HIPU3MBI

43

Crepeomerpuueckue
3aJja4uMl, CBSI3aHHBIE C
00bEMaMU TUPAMU/IBI

44

[Ipukitaguele 3aqa4u 10
teme "O0BéMbI TEN",
CBsI3aHHbIE C 00BEMOM
HAKJIOHHOM MPU3MBI

http://resh.edu.ru/

45

46

47

48

[MpuknaaHbIie 3a71a49U 110
TeMe "OO0BEMEI TEN",
CBSI3aHHBIE C 00BEMOM
TUPAMUIBI
[TpumeHeHne 00bEMOB.
Brrunciaenue
paccTosHUS 10
IIJIOCKOCTH

KonTponsHas padora
"O0BEM
MHOTOTpaHHHKA"
unuaapuyeckas
MIOBEPXHOCTb,

http://resh.edu.ru/



http://resh.edu.ru/
http://resh.edu.ru/

oOpasyroiue
HWIMHAPUYECKOMN
MTOBEPXHOCTH

49

Mwmusnp. Hpamoit
KpYTOBOM LIUITUHP.
[Imomane noBepxHOCTH
LUIMHIpA

http://resh.edu.ru/

50

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO,
napasieaIbHON
IJIOCKOCTH OCHOBAaHMSI

52

53

54

Y ceu€HHBIN KOHYC.
N306paxkenne KoOHycOB
U YCEYEHHBIX KOHYCOB

[Tnomans OOKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

[Tnomans OOKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCa

http://resh.edu.ru/

55

CrepeomeTpuieckue
3aa9u Ha
JOKA3aTeNbCTBO U
BBIUKCIICHHE,



http://resh.edu.ru/
http://resh.edu.ru/

IMOCTPOEHUEM CEUECHUH
LUJIUHAPA, KOHYCa

56

Crepeomerpuueckue
3a/1a4u Ha
JI0Ka3aTeNNbCTBO U
BBIUNCJIEHHE,
MOCTPOCHUEM CEUCHUH
HUWIMH]Ipa, KOHYyca

57

IIpuxnanHeie 3axauu,
CBSI3aHHEBIE C
UWIAHAPOM

http://resh.edu.ru/

58

59

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C
TATUHAPOM

Cdepa u map

60

[Iepeceuenue cdepsol u
11apa ¢ MiIoCKOCThIO.
Kacanue mapa u cdepst
IJIOCKOCThIO. Bua u
n300pakeHue mapa

61

[Iepeceuenue cdepsol u
11apa ¢ MiI0CKOCThIO.
Kacanue mapa u cdepst
IJIOCKOCThIO. Bua n
u300pakeHue mapa

62

VYpaBHenue cepsl.
[Tnomans chepsr u e€
gacTen



http://resh.edu.ru/

63

Cummerpus chepst 1
mapa

64

65

66

67

68

Crepeomerpuueckue
3aJlaun Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
CBsI3aHHBIE CO chepoit
apoM, OCTPOSCHUEM
UX CEYCHUH

=

IIJIIOCKOCTBIO

Crepeomerpuueckue
3aJa4M Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,
CBsI3aHHBIE CO chepoii

=

1apoM, NOCTPOCHUEM
UX CEeYEeHUH
IJIOCKOCTBIO

[TpuknaaHbIe 33124,
CBsI3aHHBIE CO cepoit

=

mapom
IToBTOpEHNUE:
OKPY’KHOCTh Ha
INIOCKOCTH,
BBIUMCIIEHHS B
OKPY>KHOCTH,
CTaHJapTHBIC TTOA00HS

Paznmuunrie
KOMOWHAIINY TE




BpAILCHUS U
MHOT'OI'PaHHUKOB

69

70

71

3agaun o Teme "Tena
Y TTIOBEPXHOCTHU
BpanieHus"

3amauun o teMme "Tena
Y TTIOBEPXHOCTH
BparnieHus"
KoHTtposbHas padota
"Tena ¥ MOBEPXHOCTH
BpaieHus"

72

O0BEM IUIMHApA.
Teopema 00 00bEME
IPSIMOTO LIUJIAHAPA

73

Brruucienue 006EMOB
TEJI C IIOMOIILI0
OIPEIEIIEHHOTO
uHTerpana. O0bEM
KOHYca

74

ITimomamu OOKOBOI 1
IIOJIHOM ITOBEPXHOCTHU
KOHyca

75

76

Crepeomerpuueckue
3a7a4H, CBSI3aHHBIE C
BBIYHCIIEHHEM 00BLEMOB
[IWIHH]IPA, KOHYyCa
[IpuknanHbie 3a1a4u MO
teme "OO0BEMBI U




ionmaau
MOBEpXHOCTEM Ten"

77

78

O06BéM mapa u
IIaPOBOTO CEKTOpA.
Teopema 06 06bEMe
wapa. [Inomanp
chepsl.
CrepeomeTpuyeckue
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB
mrapa, mapoBoro
CerMEHTa U IapOBOTO
CEeKTOpa

[Tpuknagabie 331244 11O
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
nrapa ¥ Iiomabo
cheprl. COOTHOIICHHS
MEX]Ty TUTOIIAISIMHU
IIOBEPXHOCTEU U
00BbEMaMH OTOOHBIX
Tell

79

ITomoOHBIE TENA B
MIPOCTPAHCTBE.
H3menenue o0bEMa
pU OJOOUH.
Crepeomerpuueckue
3a7a4M, CBSI3aHHbBIC C
BBIYHCIIEHHEM 00BHEMOB




TEeJI U IUIOAAEH
MOBEPXHOCTEH

80

KontponsHas pabora
"IInomanu
MOBEPXHOCTH U 00BEMBI
KpYIJIbIX Ten"

81

JIBMKeHUS
MIPOCTPAHCTBA.
OrobpaxxeHus.
JIBr>KeHUs U PaBEHCTBO
¢uryp. O6mme
CBOMCTBA JIBUXCHUHN

82

Bunsl nBmkennii:
napasuiebHbIA
IIEPEHOC, IEHTpaIbHAas
CUMMETpPHUS,
3epKaJibHas
CUMMETPHS, IOBOPOT
BOKPYT IIPSIMOU

83

[IpeobpazoBanus
nono6wus. [psmas u
cdepa Ditnepa

84

85

I'eomerprueckue
3a/la4y Ha IPUMEHEHNE
JIBUKECHUS
KonTponsHas padora
"BekTops! B
npoctpaHcTae"”




86

Ob6o6marormee
noBtropenue 11
MOHSTUI U METOJIOB
Kypca reomerpuu 10—
11 xnaccos,
CUCTEMAaTHU3aLMs
3HAHMI:
"ITapanienbHOCTb
IPSMBIX U IIJIOCKOCTEMN
B IIpocTpaHcTBe"

87

Ob6o0maroree
nosTopenue 11
IIOHATUN U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEMATH3aLM
3HaHUU: "BekTopsl B
npocTpaHcTae”

88

89

O06o0maroree
noBTopenue 11
MIOHSITUHA U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEMAaTH3aLM
3HaHUi: "BekTopsl B
npoctpaHcTae”
Ob6o0maroree
nosTopenue 11
MHOHATHH U METOJIOB




90

91

Kypca reomerpun 10—
11 xnaccos,
CUCTEeMaTH3aIHs
3HaHuil: "O0beM
MHOTOTpaHHUKA"

Ob6o6maromee
noBropenue 11
MOHSITUI U METOJIOB
Kypca reomerpun 10—
11 knaccos,
CUCTEMAaTHU3aLMs
3HaHui: "O0beM
MHOTOTrpaHHHKaA"

Oo6ob61aroee
noBtropenue 11
MHOHATHH U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CHCTEMAaTH3allHs
3gaHuu: "[lmomamnu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ted"

92

O06o0maroree
noBTopenue 11
MOHSITUHA U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEMATH3aLM
spanunii: "I[lnomanu




MOBEPXHOCTH U 00BEMBI
KpyIJibIX Ten"

93

I'onosas
IPOMEKYTOUHAS
aTTeCTaIHs:
KOHTpOJIbHAas paboTa

94

95

96

I'onoBas
MIPOMEKYTOYHAS
aTTeCTalIlUs:
KOHTpOJIbHAst paboTa

[ToBTOpEHHE,
000011IeHE U
CHCTEMAaTH3aIUsI
3HAHHI

HcTopus pa3BuTHs
CTEPEOMETPUU KAK
HayKU U €€ poib B
pa3BUTUHN
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsurus
CTEPEOMETPUHN KaK
HayKU U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WHXECHEPHBIX U




KOMITbIOTEPHBIX
TEXHOJIOTUH

98

99

100

Hcropus pazsurus
CTEPEOMETPUN KaK
HayKu U €€ poib B
pa3BUTUN
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTH

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTH

Hcropus passurus
CTEPEOMETPUHU KaK
HayKU U €€ poJlb B
pa3BUTHHA
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pa3Butns
CTEpEOMETPUHN KaK
HayKU U €€ poJIb B




102

pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMIThIOTEPHBIX
TEXHOJIOTHI

Hcropus pazsurus
CTEPEOMETPUU KAK
HAYKHU U €€ POJib B
pa3BUTHHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA.
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VTSI YYEHUKA.

Marematuka: anredpa v Hayaia MaTeMaTUYEeCKOTO aHalIu3a, TEOMETPHUS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenieHne»

METOIUYECKHUE MATEPHUAJIBI 1JIA YYUTEJISA.

1. T'eometpus, 10-11: yue6. Jlist oOmeodpazoBar. YupexaeHui : 0a30BbIi U
npodui. Yposuu / JI,C, Atanacan, B.®. byry3os. C.b. Kagomues u np. — 17-¢
u3a. — M.: [Ipocsemenue, 2016.

2. /lunaktudyeckue marepuaisl o reomerpuu s 10 kmacca / b.I'. 3uB. — 11-
e uzn. M.: IIpocBemenue, 2016.

3.Jlunaktuueckue Marepuaisl mo reomeTpun s 11 kmacca / b.I'. 3uB. — 11-
e uzn. M.: IIpocBemenue, 2016.

4.CaMOCTOSITeNIbHBIE M KOHTPOJBbHBIE paboThl mo reomerpuu misa 10-11
kinaccoB Uszn. 4-e, ucnp.. ABtop: Epmoa A.Il., ['omo6oponsko B.B. - M.:
NIJIEKCA , 2016

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) Tlpesenranus: festival.lseptember.ru
2) https://interneturok.ru/article/uroki-matematiki
3) http://resh.edu.ru/

4) http://www.edu.ru/index.php
5) https://math-ege.sdamgia.ru
6) http://alexlarin.net
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