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HOACHUTEJBbHASA 3AIIMCKA

Pa6ouas mporpamma mo yuebHomy npeamery «I'eomerpus. », 10-11 kiracenl
COCTaBJICHA HA OCHOBaHUHU:

- ®enepanbHOro 3aKkoHa OT 29 nekadbpst 2012 r. Ne 273-D3 «O6 obpazoBanuun
B Poccutickon ®denepanumny;

— denepanbHoro 3akoHa ot 19 mekabpst 2023 r. Ne 618-d3 «O BHeceHuu
n3MeHeHnit B deaepanbHbIii 3akoH «O0 00pazoBannu B Poccuiickoit deaeparuny;

-T'ocynapcTBeHHOTO  00pa30BaTEIbHOTO  CTaHAApTa CPEAHEro  OOIIETro
oOpazoBanust (mpukaz3 MwunoOpHayku Poccum ot 17.05.2012 Ned413 (pen. ot
12.08.2022) "O06 YTBEPKICHUU benepanbHOTO roCyJIapCTBEHHOTO
00pa30BaTeILHOrO CTaHAApTa CPEAHEro oo0Imero oopazoBanus");

-OOII COO, yTBepKICHHOM TMpPHKAa3oM MUHHCTEPCTBA MPOCBEUICHUS
Poccuiickoii @enepamuu ot 18.05.2023 Ne 371 «OO6 yrBepxkneHun ¢enepanabHON
o0pa3zoBaTeIbLHON MPOrpaMMBbl CpeHEero 00I1Iero oopazoBaHus» (3aperucTpupoBaH
12.07.2023 Neo 74228);

-denepanbHoil pabodeil mporpaMMbl CpeaHEro oO0IIero o0pa3oBaHUs IIO
yueOHOMy mpenmery «l'eomerpusi» (yrinyOneHHsld ypoBeHb) (misi 10-11 kmaccoB
o0pa3oBaTeIbHBIX OpraHU3aINN);

-OcHOBHOW 00pa30BaTEIbHON MPOTrpaMMBbl CpPEIHEro O00IIero 00pa3oBaHUs
IT'OCYIAPCTBEHHOI'O  BIO/DKETHOI'O  OBIIEOBPA3OBATEJIBHOI'O
YUPEXJIEHUA  «CPEJHAA MHIKOJIA Ne 2 T'OPOAA KHNPOBCKOE
IITAXTEPCKOI'O MYHMIIUIIAJIBHOI'O OKPYT A» JIOHELIKOM HAPOJHOM
PECITYBJIMKMU, na 2023-2025 yueonsiii roa (c msmenenusimu Ha 01.09.2024 1);

- yuebnoro miana COO TBOY «CII Ne 2 T. KHWPOBCKOE
[TAXTEPCKOI'O M.O.».

['eomeTpust SBIISIETCS OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEAHEr0 00IIEeTo
oOpa3oBaHus, TaKk Kak oOO€CleYrBaeT BO3MOXHOCTh W3YyUYCHHUS JUCHMILIMH
€CTECTBEHHO-HAYYHOW HAMNPABICHHOCTH W NPEAMETOB T'yMaHUTAPHOTO IHKJIA.
[TockonbKy JOTHYECKOE MBIIIIEHUE, (POpMUpyeMoe Npu U3YyIEeHUH 00yUJatOIUMHUCS
NOHSATUMHBIX OCHOB TIE€OMETPUHU, NPHU JI0KA3aTEIbCTBE TEOPEM U TMOCTPOCHHH
LETIOYKH JIOTUYECKUX YTBEPKJACHUMN IIPU PEIICHUN T€OMETPUUYECKUX 3a7a4, YMEHHE
BBIJIBUTATh U OIPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO WCIOJB3YIOTCS MPH
PEIICHUH 3a7]a4 €CTECTBEHHO-HAYYHOTO 1UKJIA, B YACTHOCTU (DU3UIECKUX 3a71a4.

[{ens ocBoeHUs mporpaMMbl yaeOHOTo Kypca «I'eomeTpus» Ha yriyoaéHHOM
YPOBHE — pa3BUTHEC WHIUBUYABHBIX CIIOCOOHOCTEN 00YyJarONINXCsl PU U3YUCHUU
T€OMETPUHU, KaK COCTaBISIONMICH mpeaMeTHol obmactu «MartemaTtuka W
nH(popMaTHKay» yepe3 00ecIeueHre BO3MOKHOCTH MPHOOPETEHUS U UCIIOJIH30BAHUS
0oJiee rIyOOKMX T€OMETPUUYECKUX 3HAHUM U IEUCTBUM, CIEIIM(UUHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJI YCIEUTHOTO NpohecCuOHaIbHOr0 00pa30BaHusl, CBI3aHHOTO C
HCIIOJb30BaHUEM MATEMATHKHU.

[IpuopuTeTHRIME 3alayaMu Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUMBAIOIIMMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:



pacuIMpeHre NpeCcTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(bopMupOBaHKE OCO3HAHUS B3aUMOCBSI3H TEOMETPHUH C OKPY>KAIOIIIUM MUPOM;

dbopMupoBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax Kak o
BOKHEHIINX MATEeMATHMYECKUX MOJEINSX, MO3BOJISIIONIMX OMUCHIBATH M HM3ydaTb
pa3HbIe SIBJICHUS OKPY>KAIOIIET0 MUPa, 3HAHUE MOHATUHHOTO armapara o paseiny
«CtepeomeTpus» yueOHOTO Kypca F€OMETPHH;

dbopMHupoBaHUEe  yMEHUS ~ BIAJACTh  OCHOBHBIMHU  TMOHSTHSIMH O
IPOCTPAHCTBEHHBIX (PUTypaXx M HUX OCHOBHBIMH CBOMCTBaMH, 3HAHHUE TEOPEM,
dbopMyn ¥ yMEHHE HMX MPUMEHSATb, YMEHUS JOKa3bIBaThb TEOPEMbl W HAXOJUTH
HECTaHJapTHBIE CIIOCOOBI peIICHU 3a/1aY;

dbopMHpoBaHUE YMEHUS PaclO3HABaTh HA YEPTEKAX, MOJIEISAX U B peallbHOM
MUpPE MHOTOIPAHHMKM M Tela BpallCHUs, KOHCTPYMPOBATH TI'€OMETPUYECKHE
MOJEIIN;

(GopMHpOBaHNUE MOHUMAHUSA BO3MOKHOCTH AKCHOMAaTUYECKOIO IMOCTPOEHUS
MaTeMaTUYECKUX TEOpHil, (OpMUPOBAHUE MOHMMAHHUS POJM AKCUOMATHKU IpU
IPOBEICHUN PACCYKICHUN;

(dopMUpOBaHHE YMEHHs BIAJAETh METOJAaMHU J0KA3aTeJIbCTB U aJrOPUTMOB
pelIeHus, YMEHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEJIbHbBIE PACCYKICHHS B XO/E
pEelIeHUs] CTEPEOMETPUUYECKUX 3aJad U 3aJad C NPAKTUYECKUM COJIEpPKAHHEM,
(opMupOBaHUE MPEACTABIECHUS O HEOOXOAMMOCTH [OKA3aTelIbCTB IPU

OCHOBAaHHWU MATEMATHUYECKUX YTBEPKICHUM U POJIM aKCHOMATUKH B MPOBEICHUU
JNETYKTUBHBIX PACCYKJICHHM; pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIIEKTYaJIbHbBIX
U TBOPYECKUX CIOCOOHOCTEH OOydarolMXcs, MO3HABATEILHOM aKTHUBHOCTH,
UCCIIEIOBATEIbCKUX YMEHUW, KPUTHYHOCTH MBILIUIEHUS, WHTEpECca K H3YYEHUIO
r€OMETPUH;

dbopmupoBaHre (PYHKIIMOHAIBHOM T'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUHU:
YMEHUSl PACIO3HABATH TMPOSIBICHUS TE€OMETPUUYECKUX TMOHSATUN, OOBEKTOB W
3aKOHOMEPHOCTEN B PEATbHBIX KU3HEHHBIX CUTYAlUSX U MPU U3YyUYEHUU APYTUX
Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEM UM  3aKOHOMEPHOCTEH,
MOJEJIUPOBAHUSl PEATbHBIX CUTYyalldd, MCCIEJOBAaHUS TOCTPOEHHBIX MOJIENEH,
HMHTEPIPETALUY MOTYYSHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZEpKaTEIbHBIMU JTUHUSAMU yuyeOHOro kypca «['eomerpus» B
10-11 «maccax sBisroTcs: «lIpsiMbple ¥ TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO tpeboBaHME «yMETh OMNEPUPOBATH
MOHSATUSMIY, PETICBAHTHBIMU T€OMETPUH Ha YTIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTelIbHbIM JIMHUAM Yy4eOHOTo Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX yMEHUH  paclpeiensercs He TOJbKO MO0
coJiepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3ysibTaram ocBoeHusi denepanbHOil padoueit
MPOTPaMMBbI, pacHpeneN€HHBIM TI0 ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM



o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPUHITUMHAIBLHBIM BOTIPOCaM 00yJaroIIuecs
oOpamainuch HEOAHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJIAJICHHUE
T€OMETPUYECKUMH TIOHATHIMHU U HaBBIKAMH TIOCIIE0OBATEIIEHO U MTOCTYMATEIBHO, C
COOJTFOICHHEM TPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUYECKHUX TMPECTABICHUA OOYJArOIIMXCs, PACIIUPSIS U YIITyOIIsis
e€, 00pasys MPOYHBIE MHOXECTBECHHBIE CBSI3H.

[lepexon K W3Yy4EHHIO TEOMETPUU Ha YIIyOIEHHOM YpPOBHE IO3BOJISCT:

cO3/1aTh ycaoBUs Uit AuddepeHnanun o0yueHusi, MOCTPOCHHS
WHIMBUIYAIbHBIX —00pa30BaTENBbHBIX MporpaMM, oOecrednTh yriayOiaéHHOe
M3y4eHHE TeOMETPUH KaK COCTABIISAIONIEH yueOHOro mpeameTa «MaTemaTukay;

MOJITOTOBUTH OOYYalONIMXCs K MPOJIOJDKCHUIO HM3YyUYEHUS MaTEMaTHKH C
yu€ToM BbIOOpa Oyayiie mpodeccun, obecreynBas MPEEMCTBEHHOCTh MEXIY
0o01muM 1 npodeccuoHaabHbIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «l'eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
orBonutcsa 204 gaca: B 10 kiacce — 102 gaca (3 yaca B Henento), B 11 kiacce — 102
yaca (3 yaca B HEJIEIIIO).

COAEPXAHUME OBYUEHNMA10 KJIACC

IIpsiMble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS ~ CcTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMaTUYECKOM MOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOe pacrnosioKeHHe MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulejibHble W CKpeluMBarolmyecss npsMmble. [Ipu3Hakym CcKpelmmBarommxcs
npsMbIX. [lapannenbHOCTh MPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlIeIbHbIE
MPsIMBIE B IPOCTPAHCTBE, NaPAJUIEIbHOCTD TPEX NMPSAMBIX, NAPAJUIETBHOCTD MPSIMOU
u 1uiockocTH. [lapamnenbHoe M UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapaieIbHOIO NpoeKkTupoBaHusd. 3o0paxenue
Guryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMA CTOPOHAMH, YrOJl
MEXKy NMPSAMBIMH B MPOCTpaHCTBE. [lapamnenbHOCTh IUIOCKOCTEN: MapalIeabHbIE
IJIOCKOCTH, CBOKCTBA MapajuIebHBIX IIJIOCKOCTEH. [Ipocreiimue
IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadap, Mapajliesenune],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TJIOCKOCTH: IEPIICHINUKYJISPHBIE NPSMBIC B
INPOCTPAHCTBE, NPSIMbIE MNapAJUICIbHBIE W TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpemMa O MpAMOU
IIEPIIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
IleprieHAMKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOI1 10 TTIOCKOCTH, MPOEKIUs (PUTyphI Ha MIIOCKOCTh. [leprneHuKyIsipHOCTh
IJIOCKOCTEMN: NMPU3HAK IMEPIEHAUKYISIPHOCTH JIBYX ILIOCKOCTEU. Teopema 0 TpEX
NEPIEHINKYJIAPAX.

Yriael B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M INIOCKOCTBIO, IBYIDaHHBIN



yIoJI, JUHEUHBIN YIOJl IBYIPAHHOTO yrya. TpEXTpaHHBIM U MHOTOTPAHHBIEC YIJIbI.
CBoiicTBa IUIOCKUX YTJI0B MHOTOTpaHHOro yriia. CBOMCTBA IUVIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHOrorpaHHuKHU

Buapsl MHOTrOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. llpusma: N-yronbHas
npu3Ma, IpsMasi 1 HaKJIOHHas MPU3Mbl, OOKOBas U TMOJIHAS MMOBEPXHOCTh MPU3MBI.
[Tapamnenenurien, MpAMOYTOJIbHBINA MAPAILICIICIUIIE U €r0 CBOMCTBA. Kparuaitiiue
MyTH Ha TOBEPXHOCTHM MHoOrorpaHHuka. Teopema OJiinepa. IIpocTpaHcTBeHHas
teopeMa [ludaropa. [lupamuaa: n-yroapHas nupamMuaa, NpaBUiIbHAs U yceuEHHAs
nupamuabl. CBoiicTBa péOGep U OOKOBBIX TpaHeW MPaBWIBHONW MHPAMUIBI.
[IpaBuiibHBIE MHOTOTPaHHUKH: IpaBWIIbHAs MpU3Ma W NpaBUJIbHAS NUPaMUA,
MpaBUJIbHAs TPEYTOJIbHASA MUPAMHKJIA U TPaBUIIBHBIN TeTpa’ip, Ky0. [IpeacraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTadAp, JOAECKA3AP U UKOCASP.

BrluncneHre 9SJI€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH M TMOJHOW MOBEPXHOCTU MPSMON MpPHU3MBI,
IJIOLIAb OCHOBAHUI, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3msl. [Lnomanp
OOKOBOI TMOBEPXHOCTH UM TOBEPXHOCTH TMPABUIBLHON NUpaMHUAbI, TEOpeMa o
IJIOIIAY YCEYEHHOU TUPAMUBL.

CumMeTpuss B NOPOCTPAHCTBE. JJIEMEHTBl CUMMETPUHM  IPABHIBHBIX
MHOTOTpaHHUKOB. CUMMETpUs B TMPABWIBHOM MHOTOTPAHHUKE: CHUMMETPUS
napajulesIenunena, CHUMMETPUS IPABUIBHBIX NIPU3M, CHUMMETPHS IPABHIBHOU
MUPaAMU/IBI.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABICHHBIE W MPOTUBOIIOJIOKHO
HaIIPaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. [I€HCTBUSI ¢ BEKTOpPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucao. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHHUSI BEKTOPA HA YHCIIO.
[lonaTne koMmImuiaHapHble BEKTOpBI. [IpHM3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
IIpaBwno mapamnenenunena. Teopema O pasiloKEHUUM BEKTOpa IO  TPEM
HEKOMIUIAaHapHbIM  BekTopaM. [IpsMoyrosbHasgs  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPIWHATAMHU BEKTOpA H
KOOpAMHATAMHU TOYEK. YTOJI MeExXAy BekropaMu. CKalspHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIIACC

Tena Bpamenus

[ToHsATHA: UUIMHAPUYECKAS TOBEPXHOCTb, KOHHMYECKAs ITOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, OOpa3zyrlomue TOBEepXHOCTEH. Tema BpalieHus:
UTUHAP, KOHYC, yCEUEHHBIN KOHYC, cdepa, map. Bzanmuaoe pacnonoxenue cheps
Y TUIOCKOCTH, KacaTelbHas TUIOCKOCTh K chepe. M3o0pakeHune Ten BpalieHus Ha
iockocTy. Pa3BépTka munnnapa u konyca. CummeTpus cepsl U 1mapa.



O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO TMapajuieienunena u cieactBuss u3 He€. OO0bEM mpsiMOU U
HaKJIOHHOW MPU3MBbl, HWJIUHAPA, MHUpaMUAbl U KoHyca. OO0BEM 1Iapa U MapoBOro
CErMEHTa.

KoMOuHanum Ten BpailleHus W MHOTOrpaHHukoB. [Ipu3ma, BhucaHHas B
WIMHAP, ONHMCaHHas okojio mwiuHapa. Ilepeceuenue cdepsl U mapa ¢
mockocthio. Kacanue mapa u cdepbl mIockocThio. [IOHSTHE MHOTOrpaHHHUKA,
OMKMCAHHOTO OKOJIO cdepbl, cepbl, BOHUCAHHOW B MHOTOTPAHHUK WA TEJO
BpamieHus. [lnomaas MOBEpXHOCTH LMIWHApPA, KOHYCa, IJIomaas cepbl U eé
gacteir. Ilomobue B mpocTpancTBe. OTHOIIeHHE OO0BEMOB,  ILIOIIAACH
nmoBepxHocTel momoOHbIX ¢uryp. IIpeobpazoBanme moA00MsA, TOMOTETHSI.
Pemienue 3a/1a4 Ha MIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB M TEJI BPAILICHUS: CEUCHUS IWJIMH]IpA
(mapajuienbHO W TEPHEHIUKYJISPHO OCH), CEUYEHUs KOHyca (IapasuiesibHbIe
OCHOBAHUIO U MIPOXOJAIINE YePe3 BEPIINHY), CEUEHUS 1Iapa, METO/IbI MOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IEpEeHOca
CEKYIIEH TIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npocTpancTBe. Onepannu HaJ BEKTOpaMu. BEKTOpHOE yMHOKEHUE
BeKTOpoB. (CBOHCTBAa BEKTOPHOIO yMHOXKeHud. IIpsAMmoyroiibHasi cucrema
KoopauHaT B mpoctpaHcTBe. KoopauHarel BekTopa. PasnoskeHwe BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIA METO/I TP PEIICHUH T€OMETPUUECKUX 3a/1ay.

J{BUKeHHsI B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS W paBEHCTBO (UTYP.
OO6mme cBoicTBa JABWKEHUH. Bumpl [IBWXKEHMI: mapauieIbHBIM TEpeHoc,
LHEHTpaJbHas CHUMMETpUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSAMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHMA YYUEBHOI'O KVYPCA

«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIIUTAHME:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMKA O0YUYaOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA, MPEJCTABICHUE O MATEMAaTHIECKUX
OCHOBaX (DYHKIIMOHHPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBICHUH, MPOIEIYP
rpaXJaHcKoro  ofOmiectBa  (BBIOOPBI,  OMNPOCBI M JAPYroe),  YMEHHE
B3aUMOJICHCTBOBaTh C COI[MAJBHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPpHOTHYECKOE BOCITUTAHME:



c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKEHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHKECHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JIOCTIXKEHUM B JAPYruxX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO MOBEJCHUS, CBA3AHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKCHUN HAYKU U AEATEIbHOCTBIO YYEHOTO, OCO3HAHHE JINYHOTO
BKJIaJla B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAas 3CTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEeLICHUHN, pacCyKJI€HUI, BOCIPUUMUYHUBOCTD K
MaTeMaTUYECKUM acleKTaM Pa3IuyHbIX BUAOB UCKYCCTBA;

5) puznyeckoe BocnuTaHHUE:

chOpPMHUPOBAHHOCTh, yYMEHHUS TPUMEHSATH MAaTeMaTHYeCKHUE 3HAHHUS B
HMHTEpecax 3JI0pOBOT0 U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0pPOBBIO (37I0pOBOE THUTaHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEILHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TpPYIy, OCO3HAHWE IIEHHOCTH TPYIOJIOOUS, HHTEpPEC K
paziuuHbIM  cepam  MPOdECCUOHAIBHOW  JIESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynmymieli mpodeccun M peaJu30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 Ha TMPOTSKEHWU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  DKOJIOTHUECKOW  KYJIbTYpPhl, TOHUMAHUE BIUSHUSA
COLUAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOW U COLMAJIbHOU
Cpelbl, 0CO3HaHUE TJIO0AIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIeM, OpUEHTAITIS
HAa TPUMEHEHHE MaTEeMAaTHYEeCKUX 3HAHUW JUIsl peIIeHHs 3aJad B 00JIaCTH
OKpY’)Karolel cpenpl, IUIAHUPOBAHUE TOCTYNIKOB U OIICHKM WX BO3MOXHBIX
MOCJIEICTBUN JIJI1 OKPYIKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOT'0 O3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTEMaTUYECKOM
HayKH Kak cephl 4eT0BEYECKON AEATeIbHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pa3BUTHS IIUBWIM3AIMK, OBJIAJICHUE SI3BIKOM MaTEMAaTUKW U MaTeMaTUYECKOU
KYJbTYPOU KaK CpeICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYIIIECTBIISTh IPOEKTHYIO
Y HCCIIEIOBATEINIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBHSA

Bba3oBble JJornueckue 1elcTBUA:

BBISIBIISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, TOHATUNA, OTHOLIEHUM MEXAy MOHATHIMH, (OPMYINPOBATH
onpeeneHus] MOHATHI, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAILIUU,
OCHOBaHMs /1711 0000I1IeHNS U CPAaBHEHUSI, KpUTEPUHU MPOBOAUMOTO aHAJIN34;

BOCIIpUHUMATh,  (opMylupoBaTh UM  IpeoOpa3oBbIBATH  CYXKICHUS:
YTBEPAMUTEIIbHBIE U OTPULIATENIbHbBIE, €IMHUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE;

BBISIBJIAITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U POTUBOPEYUS
B (pakTax, MaHHBIX, HAOJIIOICHUSIX U YTBEPXKICHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JenaTb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENBHO JAOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTALIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUSI U BBIBOJIbI;

BBIOMpATh CHOCOO pelleHus Y4yeOHOW 3agauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB PEILIECHHUS, BEIOMPATh Han0o0JIee MOAXOASIINNA ¢ YYETOM CaMOCTOSATEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/JbCKHe AeHCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUA HMHCTPYMEHT MO3HAHMS,
bopMyaMpoBaTh  BOIPOCHI, ¢bukcupyloume  IpOTUBOpEUHUE, npobiemy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH THIOTE3Y, AaPIYMEHTHUPOBATHCBOIO
MO3ULIMI0, MHCHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEMaTHYECKOT0 00bEKTa, SABJICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy OOBEKTaMHU, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATENHEHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOJABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAONIOACHUS, MHCCIENOBAaHUS, OLIGHUBATh  JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXe BBIJIBUTaTh
IPEANOI0XKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH Ae(UUNTH UHPOpPMALIMU, JAHHBIX, HEOOXOAUMBIX JIsi OTBETa Ha
BOIIPOC U JJIs PELICHUS 3a]1a4H;

BBIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIPEACTABIICHHUS;

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pa3lnyHbIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;



OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eiicCTBUSA

OOmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMUA OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHHS II0 XOJY pCIICHHUS 3aJayH,
KOMMEHTHUPOBATH MMOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJICHMS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX Ia€MON TEMBHI,
npoOJieMbl, pelIaeMoi 3ajady, BBICKA3bIBAaTh WJE€W, HalleJIEHHbIE Ha IIOMCK
pelIeHusi, COIMOCTABIISITh CBOU CYXIEHUS C CYXICHHSAMHU JPYTUX YYacCTHUKOB
Jyajora, oOHapy)XKMBaTh Pa3judyue U CXOJICTBO MO3WIIMK, B KOPPEKTHOH (opme
dbopMyIUpOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS,;

MPEACTABIATh PE3YIAbTAThl PEUICHUS 3a/1a4d, YKCIEPUMEHTA, UCCIIECIOBAHMS,
IPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3adad
IpE3CHTAIMH 1 0COOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranuzamnus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BBIOUpaTh
Croco0 pelIeHus ¢ y4€TOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YUETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI HHTEJLICKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABaTENbHOW  pedJeKCUu  KaKk  OCO3HaAHUs
COBEpIIAEMBIX JEHCTBHUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSL Tpollecca U pe3yibTaTa pelIeHUs
MaTeMaTHYECKOHN 3a1auH,

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSICHATH TPUUIUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JESITEIHLHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaAsI 1eSITEJIBHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U WHIAWBUIYTHHOM
paboThl MpHU peIIeHHH Y4yeOHBIX 3ajlad, MPUHUMATh I1IeJb COBMECTHOM
NeATEIbHOCTH, TUIAHUPOBATh OPTraHU3aAIlMI0 COBMECTHOU pabOThlI, paclpenessiTh
BU/JIBI pa0OT, I0rOBApPUBATHCS, OOCYKAaTh MPOLIECC U Pe3ybTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JIIOAEH;



y4acTBOBaTh B T'PYIIOBBIX (GopMax paboTel (00CyXIeHHs, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIIOJIHITH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTUMH YJE€HAMU KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMHA TPOAYKT MO KpUTEpUAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJECHUCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K konny 10 ki1acca oOy4daromuiicss Hay4YuTCs:

. CBOOOJHO OIEPUPOBATH OCHOBHBIMU TMOHITHSIMH CTEPEOMETPHH IIPH
pEIICHNH 33729 U TIPOBEJACHIH MaTeMaTHIECKUX PAcCyKICHUH;

. NPUMEHATh aKCHOMBI CTEPEOMETPUHU M CJICICTBUS U3 HUX MPH PEIICHUU
TreOMETPUUYECKUX 33/1a4;

. KJIacCU(PUITMPOBATh B3aMMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
TJIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE;

. CBOOOJTHO  OIMEpUPOBATh TMOHSATHSMHU, CBA3aHHBIMHM C YIJIAMH B
MIPOCTPAHCTBE: MEXKY NMPSAMBIMU B MPOCTPAHCTBE, MEXK/TY MPSMOMN U TIIOCKOCTHIO;

. CBOOOJTHO OTMIEPUPOBATH MOHATUSIMH, CBI3aHHBIMH C MHOTOTPAaHHUKAMU;

. CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TIpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napalljiesienune, Kyo);

. KIacCu(PUIIMpOBaTh ~ MHOTOTPAHHWKH,  BBIOMpas  OCHOBAHHUS IS
KJ1accuuKaluu;

. CBOOOJTHO  OMEPUPOBATH  TMOHSTHSMHU, CBSI3aHHBIMH C  CEYCHUEM
MHOTOTPAaHHUKOB TUIOCKOCTHIO;

. BBITIOJTHATD napajiebHOE, IEHTPATILHOE u OpPTOTOHAIBHOE

POEKTHUPOBaHUE (PUIyp HA IJIOCKOCTb, BBINOJHATH H300pakeHUs (Uryp Ha
MJIOCKOCTH;

. CTPOUTH CEUEHHUS MHOTOTPAaHHHMKOB PA3IMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y;

. BBIYUCIISATh  IUIOMIAIM  TOBEPXHOCTEH  MHOTOrpAaHHUKOB  (TIpu3Ma,
MUpaMUJia), TCOMETPUUECKUX TEJI C IPUMEHEHUEM (POPMYT;

. CBOOOJTHO OTEPUPOBATh MOHATHUSIMU: CUMMETPUS B MIPOCTPAHCTBE, IIEHTD,
OCh M TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

. CBOOO/JHO OMEPHUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMH BEKTOpaM H
KOOpJAMHATaM B MPOCTPAHCTBE;

. BBITIOJIHATH JEUCTBUS HAJl BEKTOPAMU;

. pemaTh 3aJaud Ha JO0Ka3aTeIhCTBO MAaTEMaTHYECKUX OTHOIICHUN U

HaXO0XJACHHE T€OMETPUUECKHUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METO/Ibl PUPEIICHUH
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIOXHOCTH;

. OPUMEHSATh NPOCTEUIIME TPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a/1a4;



. U3BJIEKaTh, MpPeoOpa3oBbIBATh M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTypaxX, MPEICTABICHHYI0 Ha YepTexax
pPUCYHKaX;
. OPUMEHSATh TOJIYyYEHHbIE 3HAHHMS Ha T[PAKTUKE: CpPaBHUBAaTh W
aHaJM3UPOBATh PEATbHBIE CUTYAllUH, IPUMEHATh U3YYCHHBIE MTOHATUS B IPOLIECCE
MOKMCKA PEIICHUS MaTeMaTU4YecKu CHOPMYIUPOBAHHOU MPOOJIEMBbI, MOACIUPOBATH
peanbHbIe CUTyallud Ha SI3bIKE T€OMETPHUM, MCCIIEIOBaTh MOCTPOCHHBIE MOJIETU C
WCITOJIb30BAHUEM T€OMETPUIECKUX MOHATHNA U TEOPEM, alllapara ajreOpbl, penarh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOK/ICHHNEM T€OMETPUUECKUX BEJINYUH;
. UMETh MpeACTaBieHUs] 00 OCHOBHBIX A3Talax pPa3BUTHUSI T€OMETPUHM Kak
COCTaBHOM 4acTu (yHAaMEHTA Pa3BUTHUS TEXHOJIOTHH.

K koniry 11 kmacca oOy4aroniuiicss HAy4YuTCs:

. CBOOOIHO ONEpUPOBATh MOHATHSAMH, CBSI3aHHBIMH C IWJIMHIPUYECKOM,
KOHUYECKON U CPepUyYECKOi MOBEPXHOCTIIMH, OOBACHATH CIOCOOBI IOJTYUYEHUS;

. OTEPUPOBATH TMOHSATHUSIMH, CBS3aHHBIMU C TEIaMH BpAICHUS: IHIMHAPOM,
KOHYCOM, c(hepoit u mapom;

. pacno3HaBarh Teja BpaleHus (LHWIMHAP, KOHYC, cdepa u map) U 0ObACHSITH
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;

. KJIacCCU(UILIMPOBATH B3AUMHOE PACTIONIOKEHUE C(HEephl U TIIOCKOCTH;

. BBIUMCIIATh BEJIWYUHBI 3JEMEHTOB MHOTOTPAaHHMKOB M TeJl BpallleHus,

OOBEMBI W IUIOMIAIA TOBEPXHOCTEM MHOTOIPAHHUKOB W TeJl BpAIlCHHUS,
TCOMETPUUYCCKUX TEJ C TPUMEHEHUEM (OPMYIT;

. CBOOOJHO OIEPUPOBATH TOHSTHAMH, CBS3aHHBIMH C KOMOWHAITUSMHU T
BpaIleHUS 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHK, BITUCAHHBIN B c(pepy M OMUCAHHBIHA
okoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAHHUK WJIU TEJIO BPAIICHUS;

. BBIUUCIIATh COOTHOLUEHUS MEXKAY IUIOUIAIMU TOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TET;
. U300pakaTh U3y4aeMble (PUTYPBI, BHIIOIHAThH (BBIHOCHBIE) MJIOCKUE YEPTEXKHU

U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY, CHU3Y, CTPOUTH
CEUEHMS TEJI BPALCHMS;

. U3BJICKaTh, MHTEPIPETUPOBATh W TPEoOpa3oBbIBaTH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPE/CTABICHHYI0 Ha YepTexax H
PUCYHKAX;

. CBOOOTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MPOCTPAHCTRE;

. BBITIOJIHATH ONIEPALIMM HAJl BEKTOPAMH;

. 3a/1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

. pelIaTb TEOMETPUUECKHUE 3aa4M HA BBIYMCIICHUE YIJIOB MEXIY NPSMBIMU U

IJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSIHUA OT TOYKM JO IUIOCKOCTH, B ILIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METOAA IIPU PELICHUH;

. CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBS3aHHBIMH C JBWKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHU;

. BBITIOJIHATh ~M300p@XEHUS MHOTOTPAHHUKOB ¥ TN BpAIICHHUS TIPH



napajieIbHOM MEePEHOCE, LIEHTPATbHON CUMMETPHH, 3€pKaTbHOM CUMMETpPUHU, TIPU
MIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHuUsl MOI00US;

. CTPOUTH CEUYEHUS MHOTOTPAHHUKOB W TE€J BpAlCHUS: CEUEHUS ILWIMHAPA
(mapaymienbHO W MEPHEHIUKYJSIPHO OCH), CEUYeHHMs KOHyca (mapasuielibHble
OCHOBAHMIO U MPOXOIAIINE Yepe3 BEPIINHY), CEUCHHUS 111apa;

. UCIIOJIB30BaTh METOAbl IOCTPOEHUS CEUYCHHM: METOJ CIEAO0B, METO.X
BHYTPEHHETO ITPOCKTUPOBAHMS, METOJ IEPEHOCA CEKYIIEH INIOCKOCTH;I0Ka3bIBaTh
I€OMETPUYECKUE YTBEPIKICHNUS;

. MPUMEHATh T€OMETPUYECKHE (AKThl AJS PELICHUS CTEPEOMETPUUCCKUX
3a/1a4, MMPEAIoNaralolx HECKOJIBKO IIAroB PELICHUS, €CIIA YCIOBUS NPUMEHEHHUS
3aJjaHbl B SIBHOM U HESIBHOM (opme;

. peuiats 3aJadd Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOILICHUUW U
HaXO0XICHHUC T'COMCTPHUUCCKHUX BCIIMYINH,
. [IPUMCHATH IIPpOIrpaMMHBIC CPCACTBA U 3JICKTPOHHO-KOMMYHHKAILIMOHHBIC

CHUCTEMBI ITPU PEIICHUHU CTEPEOMETPUUYECKUX 33/1a4;

. MIPUMEHSTH [TOJTYYCHHBIE 3HAHUS HA TPAKTUKE: CPABHUBATH, AHATTU3UPOBATH
YU OLECHHMBATh PEAIbHBIE CUTYyallUW, HMPUMEHSATH HU3YUYCHHBIC IIOHITUSA, TEOPEMBI,
CBOMCTBa B TMpoOIleCCE€ TOMCKA pEHICHUS MaTeMaTH4ecKu CcHOopMyIupoBaHHOM
po0JIeMBbI, MOJIETTUPOBATh PEAJIbHBIC CUTYAIlUU Ha SI3bIKE TEOMETPUHU, UCCIIEIOBAThH
MIOCTPOCHHBIE MOJEIU C MCIOJb30BAHUEM T€OMETPUUYECKUX IOHATUA U TEOPEM,
amnmnapara anreOpbl, pelartbh MPAKTUYECKUE 3a7add, CBSI3aHHbIC C HAXOXKJICHHEM
r€OMETPUYECKUXBEJINYNH;

. UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM 4acTu dbyHnameHTa pa3BuUTUA TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBanue pasiesioB U TeM KoOHTpOJIbHBIE IpakTH4ecKue (undpossie)
n/m NporpamMmal Bcero padoThI padoThI obpasoBare/bH
ble pecypcbl
BBenenue B crepeomMeTpuio 23
2 B3aumHoOe pacronoxeHne MpsmMbIX B 6
POCTPAHCTBE
3 [TapannensHOCTh MPSAMBIX U TUIOCKOCTEH B 8
POCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U 25
IIJIOCKOCTEN B POCTPAHCTBE
5 VYTIIBI M pacCcTOSHUS 16
6 MHoOTrOrpaHHUKH 7
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpEHmE, 0600IIEHNE U CUCTEMATHU3AIIHS 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 0




11 KIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P KoHTpoJbHbIE IpakTuyeckue (1udpp )
NMPOrpamMMbl Bcero oOpa3oBareJib
padoThI padoThI
HbIepecypcChl
1 AHanuTHuYecKast FeOMEeTpUs 15 1
5 [ToBTOpeHue, 06001IICHIE U 15 1
cUucTeMaTu3auus 3HaHUI
O0BEM MHOTOTpaHHUKA 17 1
Tema BpamieHus 24 1
5 [Tnomany moOBEpXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEeHME, 0000IICHUE 1 17 5
cUucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




INOYPOYHOE INNTIAHUPOBAHME 10 KJIACC

Tema ypoka

KoanuyecTBO 4acos

Bcer o

Kounrtpous
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
U3y4eH
usi

JyIeKTPOHHBbIE LM (POBbIE 00pa30BaTEeJIbH

OCHOBHBIE TIpaBUIIa U300pAKEHHS HA
PUCYHKE TIIOCKOCTH, TTapalIeIbHBIX
PSAMBIX (OTPE3KOB),

CEepE/IMHBI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/

[ToHsATHS CTEpEOMETPHH: TOUKA,
npsiMasi, INOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA
PHCYHKE IJIOCKOCTH, apaJlIeIbHbIX
IPSIMBIX (OTPE3KOB),

CepeIMHbI OTpe3Ka

https://resh.edu.ru/subject/lesson/4756/

http://metodisty.ru/m/files/view/prezentaciya dly

-izobrazhenie prostanstvennyh figur na plosko

[TonsTus: nepecekaronecs
IJIOCKOCTH, IIEPECEKAOLIAECS
npsiMasi ¥ III0CKOCTb;
MIOJIyIIPOCTPAHCTBO

https://resh.edu.ru/subject/lesson/4756/

[ToHsATHS: IepeceKaroIuecs
TUIOCKOCTH, TIEPECEKAIOIIUECS]
npsiMasi ¥ MJI0CKOCTb;
HOJYTIPOCTPAHCTBO

http://geometry2006.narod.ru/Lessons/10-11/3

MHororpaHHuKH, H300paxKeHne
IPOCTEHIINX NPOCTPAHCTBEHHBIX
¢buryp, HeCcyliecTBYIOIUX 00bEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3a.

http://geometry2006.narod.ru/Lessons/10-11/14



http://metodisty.ru/m/files/view/prezentaciya_dly
http://geometry2006.narod.ru/Lessons/10-11/3
http://geometry2006.narod.ru/Lessons/10-11/3a
http://geometry2006.narod.ru/Lessons/10-11/14

MHororpaHHUKH, H300paKeHUE
MPOCTEHTIINX TPOCTPAHCTBEHHBIX
(buryp, HeCyIEeCTBYIOMNX 00BEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3c.

AKCHOMBI CTEpEOMETPUHU U IIEPBLIE
CJIEJICTBHS U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/1.p

AXCHOMEI CTCPCOMCTPHUHU U IICPBBIC
CICACTBUA N3 HUX

http://geometry2006.narod.ru/Lessons/10-11/2.p

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cieactBus u3 HUX. CrocoOsbl
3aJJaHus IPSIMBIX U IJIOCKOCTEH B
npoctpanctBe. O003HaUEHUS
MPSAMBIX U IJIOCKOCTEMN

http://geometry2006.narod.ru/Lessons/10-11/1.

10

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 IpU3Mbl, KOTOpPBIE TPOXOJAT
yepe3 ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUEHHUH Pa3HBIMU
[[BETaMU

https://resh.edu.ru/subject/lesson/4912/

11

N300pakenue ceueHuil nmupaMupl,
Ky0a ¥ IpU3MBbI, KOTOpPbIE TPOXOASAT
yepes ux péopa. M3obpaxenue
IIepeceyeHus MOTyYEHHBIX
IJI0CKOCTeN. PackpammuBanue
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
L[BETaMU

https://resh.edu.ru/subject/lesson/4912/



http://geometry2006.narod.ru/Lessons/10-11/3c
http://geometry2006.narod.ru/Lessons/10-11/1.p
http://geometry2006.narod.ru/Lessons/10-11/2.p
http://geometry2006.narod.ru/Lessons/10-11/1

12

N3o0paxkeHne ceUeHn MIpaMuIbl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus Moay4YeHHBIX
mIockocTeil. PackpammuBanue
MMOCTPOEHHBIX CEUCHUN Pa3HbIMU
1[BETaMU

https://resh.edu.ru/subject/lesson/4912/

13

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 IpU3Mbl, KOTOpPBIE TPOXOJAT
yepe3 ux péopa. M3obpaxenue
MePECeUCHUS MOTyUYCHHBIX
iockocteit. PackpamuBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
IBETaAaMHU

https://resh.edu.ru/subject/lesson/4912/

14

Merton cinenoB yisi TOCTPOCHUS
CEUEeHUN

http://geometry2006.narod.ru/Lessons/10-11/14

15

Mertona cieoB Ui HOCTPOSHUS
ceueHuil. CBoiicTBa nepecedeHunit
NPSIMBIX U MJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/1

16

Mertona cieoB Ui HOCTPOSHUS
ceueHuil. CBoiicTBa nepeceyeHnit
MPSIMBIX U IIJIOCKOCTEMN

http://geometry2006.narod.ru/Lessons/10-11/1

17

[Toctpoenue ceueHuit B mupamuie,
KyOe 1o TpéM TouKaM Ha pEOpax.
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aIKCh IIaroB MOCTPOSHUS

http://geometry2006.narod.ru/Lessons/10-11/1



http://geometry2006.narod.ru/Lessons/10-11/14
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

18

[TocTpoenue ceueHuii B nupamu/ie,
KyOe 1o Tpém ToukaMm Ha pEbpax.
Co3aHue BEIHOCHBIX YEpPTEkKEN U
3aMuCh MIaroB MOCTPOEHUS

http://geometry2006.narod.ru/Lessons/10-11/1

19

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co3anue BBIHOCHBIX YEPTEXKEN U
3aMuCh IIaroB MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/1

20

ITocTpoeHune ceyeHuil B nupaMmue,
KyOe 110 TpéM TouKaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen U
3aIUCh MIATrOB MIOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/15

21

[ToBTOpEHME MIAaHUMETPUU:
Teopema o mponopLIHOHATBHBIX
otpeskax. [logoOue TpeyroabHUKOB

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menemnas. Pacuets! B
CEUEHUSX Ha BHIHOCHBIX YepTexkax.
WcTopus pa3BuTHs MJIaHUMETPUU U
CTEPEOMETPUH

23

KonTtpouabHnas padora
""AKCHOMBICTEPEOMETPHH.
Ceuenns"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTse. CKpenBaronmecs
npsmele. [Ipu3Hakn
CKPELIUBAIOIIUXCSA MPSMBIX.
[TapaienpHbIe IPSIMBIE B

http: metry2 narod.ru/L ns/10-11
http://geometry2006.narod.ru/l essons/10-11/


http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/15
http://geometry2006.narod.ru/Lessons/10-11/
http://geometry2006.narod.ru/Lessons/10-11/

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOU
NapaieIbHON JAHHOW MPSMO,
IIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTAaHHOU npsimoil. Jlemma o
[IEpPECEYEHUH MTapAIIIEIIbHBIX
MPSAMBIX [JIOCKOCTBIO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayIeIbHbIX
npsAMbIX. Teopema o
CKPEUIMBAIOIIUXCS MPSAMBIX

27

[TapannenpHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJJICILHOTO
npoektupoBanus. U3o006paxenue
pa3HbIX GUryp B mapaieNbHOMI
MPOEKIINU

http://metodisty.ru/m/files/view/ugol _mezhdu pr

28

enTpanbHas npoeKkuus. YTomi ¢
COHAIPABJICHHBIMA CTOPOHAMH.
Yroa Mexay npsMbIMU

29

3amauy Ha I0KA3aTeIbCTBO U
HCCIEN0BAHUE, CBsI3aHHBIE C
PacToIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh MPSAMOKN
U TUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamienbHOCTH IPSMOU U
miockoctu. CBoWCTBa
MapajuIeIbHOCTH IPSIMOU 1



http://metodisty.ru/m/files/view/ugol_mezhdu_pr

IIJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIC C [1APAJUICIBHOCTHIO
IIPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASAIIETO

yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MAPAIJIETBHOTO IPYTOW MPSIMOA.
Pacuét oTHOIICHUH

33

[TapannensHas npoekuus,
MPUMCHCHUC OJId IMOCTPOCHUA
ceueHuil Ky0a u napasiesenunesa.
CaoiicTBa mapauienenumnena u
MIPU3MBI

34

[TapannenbHbIe IIIOCKOCTH.
[Ipu3Haku napajuieIbHOCTH IBYX
IJIOCKOCTEN

35

Teopema o mapajuieIbBHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAaHHOMU
IUIOCKOCTH U CIIEJICTBUS U3 HEE

http://geometry2006.narod.ru/Lessons/10-11/8

36

CaolicTBa napauienbHbIX
IIJIOCKOCTEM: O MapajuIeIbBHOCTH
IIPSIMBIX [IEPECEYECHUS IIPU
[IEPECCUYCHUH JIBYX I1apaJUICIIbHBIX
IIJIOCKOCTEMN TPEThen



http://geometry2006.narod.ru/Lessons/10-11/8

37

CaolicTBa napajuiesbHbIX
IJIOCKOCTEH: 00 oTpe3kax
NapajuieJIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXIY
NapajuIeIbHBIMU IIJIOCKOCTSIMU; O
[IEPECCUCHUH NPSMOU C ABYMsI
MapajuieIbHbIMU INIOCKOCTSMHU

http://geometry2006.narod.ru/Lessons/10-11/8

38

[ToBTopenue: Teopema [Tudaropa va
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajJiesenumnesa

41

Brruucnenue 1iuH OTPE3KOB B Ky0Oe
U TIPSMOYTOJILHOM
napaiesienune e

42

[lepneHMKyIAPHOCTD NPAMOUN U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

http://metodisty.ru/m/files/view/geom 10

43

[lepneHMKyIAPHOCTD NPSMON U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/1

44

Teopema o CyllleCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOASAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U NMEPIEHAUKYIISIPHON

http://geometry2006.narod.ru/Lessons/10-11/1



http://geometry2006.narod.ru/Lessons/10-11/8
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1

K IINIOCKOCTH

[TnockocTy U nepreHINKyIspHbIe

45
UM IPSMbIE B MHOTOI'PaHHUKAX
46 [InockocTH 1 nepneHauKYyJIsIpHbIE
UM IPSMbIE B MHOTOI'PaHHUKAX
[lepnieHIuKyIAp U HAKIOHHAS.
47 ITocTpoeHue nepneHauKyIIsapa us3 http://geometry2006.narod.ru/Lessons/10-11/1
TOYKH Ha IPSIMYIO
[lepneHUKyIsp ¥ HAKJIOHHAS.
48 [TocTtpoenue neprneHauKyIsapa u3 http://geometry2006.narod.ru/L essons/10-11/1
TOYKHU Ha IIPSMYIO
49 TeopeMma 0 TpEX MepPIEHAUKYISIPAX
(npsimast u oOpaTHas)
50 Teopema 0 TpEX nepneHaUKYIIIpax
(mpsimast 1 oOpaTHast)
51 YTroa Mexay CKpeluBarOIUMUCS
MPSIMBIMU
ITonck nepneHANKYISPHBIX MPSIMBIX
52 C MIOMOILBIO NEPIIEHANKYIISIPHBIX
IIJIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHHE
Ioctpoenne ceuennui kyba, mpusue, http://metodisty.ru/m/files/view/postroenie_seche
54 MIPaBUIILHON MUPAMUJBI C IOMOILBIO
OpPTOTOHAJIBLHOM POEKIIUU
Ioctpoenne ceennuii kya, mpusMe, http://geometry2006.narod.ru/Lessons/10-11/22
55 MIPaBUJIILHON IUPAMUBI C IOMOILBIO

OpPTOTOHAJILHOM MPOEKIIUA



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/1
http://metodisty.ru/m/files/view/postroenie_seche
http://geometry2006.narod.ru/Lessons/10-11/22

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTn cumMmeTpuii B
MHOT'OTpaHHUKAX

57

[Ipu3Hak nepneHauKyJISpHOCTH
IIPSIMOM U IUIOCKOCTHU KaK CJIEICTBHE
CUMMETPUU

58

IIpaBuIbHBIE MHOTOIPAHHUKH.
Pacuér paccTossHMi1 OT TOYKHU 10
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/2

59

[IpaBuibHBIE MHOTOTPAaHHUKH.
Pacué€t paccTostHuii OT TOUKHU J10
IIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20

60

CrniocoObl OMyCTUTh
NIEPIEHIUKYJIAPBL: CHMMETPUS,
CABUI TOYKH I10 NapaJIeIIbHON
IpsAMOI

http://geometry2006.narod.ru/Lessons/10-11/20

61

CaBur no HenapauienabHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

62

KonTtpouabHas pa6ora '""B3aumnoe
pacnoJiokeHne NpsiMbIX U
IUIOCKOCTEH B

npocrpancrae'

63

HOBTOpeHI/IGZ yroJj My npsMmbIMU
Ha IJIOCKOCTHU, TPUTOHOMCTPHSA B
MMPOU3BOJIBHOM TPCYTI'OJIbHUKCE,
TCOpEMa KOCHUHYCOB

http://geometry2006.narod.ru/Lessons/10-11/16

64

[ToBTOpEHME: yrom Mexay



http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/20
http://geometry2006.narod.ru/Lessons/10-11/20
http://geometry2006.narod.ru/Lessons/10-11/16

MIPOCTPAHCTBE

65

FGOMeTpI/I‘IGCKI/IC MCTOABI
BBIYUCIICHUA yTIJla MCXKAY IMPAMBIMUA
B MHOI'OI'paHHUKax

http://geometry2006.narod.ru/Lessons/10-11/1

66

JByrpanueiii yroia. CBOMCTBO
JIMHEUHBIX YTJIOB JIBYTPAHHOTO yTJia

http://geometry2006.narod.ru/Lessons/10-11/2

67

[TeprieHIUKYISIPHBIC TUIOCKOCTH.
CBoiicTBa B3aMHO
MEPICHIUKYIIIPHBIX TNIOCKOCTEH

http://geometry2006.narod.ru/Lessons/10-11/22

68

[Tpu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopeMa o MpsSMOit
nepeceyeHus IByX MI0CKOCTEMN
MEPIEeHIUKYISAPHBIX TPEThel
IJIOCKOCTH

69

[IpssMOyTONBHBIN NapajuIeIeIUIIE;
KyO; u3MepeHus, CBOiCTBa
IPSIMOYTOJIBHOTO TTapajuIeenuIe a

70

Teopema o0 nMaroHaIu
MPSIMOYTOJILHOTO TIapajuieenumnea
U CIIEJICTBUE U3 HEE

71

CTGpCOMeTpI/I‘ICCKHe " NPUKIIaJIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM IIPSAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAOIIUECS
MpsAMBIE, MMAPAJIIETBbHbBIE INIOCKOCTH
B CTaHI[apT HBIX MHOFOFpaHHI/IKaX



http://geometry2006.narod.ru/Lessons/10-11/1
http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/22

73

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEILMBAIOIIUXCS MPSAMBIX,
paccTosiHue MEXy
CKPEUIMBAIOIIUMHUCS TPSIMBIMU B
MIPOCTBIX CUTYAIUAX

74

Paccrosaune ot ToukHn J0 IINIOCKOCTH,
PacCCTOAHUC OT HpHMOfI a0
IIJTIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/2

75

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMUCS IPSIMBIMHU C
IIOMOUIBIO NEPIEHUKYIIAPHOU
IJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/2

76

TpéxrpaHHblil yroJ, HEpaBeHCTBA
JUIsl TPEXTPaHHBIX YIIIoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUIsl TPEXTPAHHOIO yIJia

77

DneMeHTHI chepuyecKoit
T€OMETPHH: Fe0e3NUECKUE TMHUN
Ha 3emiie

78

KonTtpoJsbnas padora
"¥Yrabl upaccrosinus'

79

Cucremaru3zauus 3HaHUN
"MHOTrOrpaHHUK U €ro 3JIEMEHTHI"

80

IMupamua. Buael nupamun.
[IpaBunpHas nupamua

http://geometry2006.narod.ru/Lessons/10-11/2

81

IIpusma. IIpsAmas v HakIOHHAs
npusMmsl. [IpaBuibHas npusma



http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2
http://geometry2006.narod.ru/Lessons/10-11/2

[Ipsmoit napamienenunes,

82 IIPSIMOYTOJIBHBIN MapajlieenuIe,
KyO
83 BbInykiible MHOTOTpaHHUKH.
Teopema Ditnepa
http://geometry2006.narod.ru/Lessons/10-11/27
Bbimmykiipie MHOTOTpaHHUKH.
84 Teopema Diinepa. [IpaBuibHbIe 1
http://geometry2006.narod.ru/Lessons/10-11/28.
MOJTYIIPABUIIbHBIE MHOTOI'PAaHHUKH
85 KoHnTpoubHasn
padora
"MHoOrorpanHuKu''
86 [ToHsITHE BEKTOpA HA ILIOCKOCTH U B http://metodisty.ru/m/files/view/ugol_mezhdu_pr
IIPOCTPAHCTBE
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
87 CymMa BEKTOPOB
88 Pa3zHOCTB BekTOpOB
89 [IpaBuio napannenenumnena
90 YMHOK€EHNE BEKTOpa Ha YUCIIO
Pasnoxxenue Bekropa o 6azucy
91 TpEX BEKTOPOB, HE JISXKAIUX B
OJIHOM TIOCKOCTH
92 CkansipHO€E IPOU3BEIEHUE

93

Brruncienue yriia MCXKAY



http://geometry2006.narod.ru/Lessons/10-11/27
http://geometry2006.narod.ru/Lessons/10-11/28
http://metodisty.ru/m/files/view/ugol_mezhdu_pr
http://metodisty.ru/m/files/view/ugol_mezhdu_pr

9 [Ipocreiimume 3a1a4u ¢ BEKTOpaMu 1

95 [Ipocreiimume 3a1a4u ¢ BEKTOpaMu 1

96 [Ipocreiimme 3a1a4u ¢ BEKTOPaMU 1

97 [Ipocreiimume 3a1auu ¢ BEKTOpaMu 1

98 O06o001IeHNne U CUCTeMaTU3AIUS 1
3HaHUI

99 O060011eHre U cucTeMaTU3alus 1
3HaHUI

100 HroroBasi KOHTpPoIbHas padoTa 1

101 HToroBasi KOHTpoJIbLHas padoTa 1

102 O6O6HUICHI/I€ Y CUCTEeMaTu3aIus 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KITACC

KosaunuyectBo yacos DJIeKTPOHHbIE
Ne T Hara uugposbie
€Ma ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3yyeHus | oOpa3oBaTejibHbIE
padoThI e padoThl
pecypchbl
IToBTOpenue Tembl "KoopauHatsl
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npocTtpaHcTae”
5 [ToBTOpenue temsl "CkansipHoe 1
MPOMU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue Tembl "Briuncienue yria 1
MEX1y BEKTOpaMH B IPOCTPaHCTBE"
4 [ToBTOpeHue TeMsbl "YpaBHEHHE IPSIMOH, 1
MPOXOIAIICH Yepe3 B TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE TUIOCKOCTH B OTpE3Kax
5 VYpaBHEeHME MJI0OCKOCTH, HOPMAJIb, 1
YPaBHEHHE IUIOCKOCTH B OTpe3Kax
7 BekTopHoe npousseneHue 1
8 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHKE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHNE
10 AHaIUTHYECKHE METOABI pacdy€Ta yria 1
MEXAY IPSIMBIMH B MHOTOTpaHHUKaX
11 AHaTMTUYECKHE METOIBI pacuéra yria 1




MCKAY INIOCKOCTAMHA B MHOT'OI'paHHHUKaX

dopmya pacCTOSHUSL OT TOUKH J10

12
IUIOCKOCTH B KOOpJMHATax

13 HaxosxieHne pacCTOSIHUI OT TOUKH 10
MIJIOCKOCTH B KyOe

14 HaxosxieHne pacCTOSIHUIM OT TOUKH 10
MJIOCKOCTH B MPABHJIBHON NTUpaMuU/e

15 KoHTponbHast pabora "AHamuTudeckas
reoMerpust"”

16 CeueHust MHOTOTPAHHUKOB:
CTaHJapTHbIE MHOTOTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METO/L
CJE/10B
CeueHust MHOTOTPaHHUKOB:

18 CTaH/IapTHbIE IJIOCKOCTH, IIEPECEUEHUS
MPSIMBIX U TIJIOCKOCTEN

19 [TapannenpHble MPsIMbIE U TNIOCKOCTH:
napajuleJIbHble CeUEeHUS

20 [TapannenpHble NPsIMbIE U TNIOCKOCTHU:
pPacy€T OTHOLIEHUN
[TapanienpHble TPsIMbIE U TNIOCKOCTHU:

21 YTIIBI MEXTY CKPEIIMBAIOIIIAMHUCS
NPSIMBIMU
[lepnenauKyIsipHBIE TPSIMBIEC U

99 MJIOCKOCTH: CTaHAAPTHBIE Mapbl

NEPNEHAUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PaHHHUKOB




23

IlepnenquKynsipHbIe IPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TpeX
NEPIEHAUKYIIAPAX

24

IlepnenquKysipHbIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOT'OI'PAaHHHMKAX

25

[ToBTOpCHME: MIOMIAIH
MHOT'OYT'OJIbHUKOB, (POPMYITBI JIJIs
TJIOMIA e, COOOpaKEeHUs MOa00uUs

26

IToBTOpEHue: mIonanu
MHOTOYTOJIbHUKOB, ()OPMYJIbI AJIs
TJI0MIA e, COOOpaKEeHHUS MOA00HUS

27

IToBTOpEHue: mIomAann
MHOTOYTOJILHUKOB, (POPMYJIBI JJIsI
IJI0IIA e, COOOpaKEHHUS MOA00HUS

28

[Tnomanu ce4eHnii MHOTOTPAaHHUKOB:
TUIOMIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS MO00US

29

[Tnomany ceueHnit MHOTOTPAHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
94acTu, COOOpakeHHsI MOA00HS

30

KonTponbnas padota "[loBTopenue:
MHOT'OI'PaHHHUKH, CEUEHHSI
MHOTOTPaHHHUKOB"

31

O6bém Tena. O0BEM MPAMOYTOJIBHOTO
napaJuleenumneaa

32

3amaun 06 yaBoeHUU Kyba, o
KBaJIpaType Ky0a; 0 TPUCEKITUH yTIia




33

CrepeoMeTpuuecKkue 3a7auu, CBsI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napajuiejenumnea

34

HpI/IKJIal[HBIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BbEMA MMpsAMOYT'OJIbBHOTO
napajujicjicnmicaa

35

O0BEM NPSAMON TPU3MBI

36

CrepeomeTpuuecKkue 3aa4u, CBSI3aHHbIE
C BBIYUCIICHHEM 00BEMOB MPSAMOIA
IIPU3MBI

37

[puknagHble 3212491, CBI3aHHBIE C
00BEMOM MPSMON MTPU3MBI

38

Brruncnenre 06bEMOB Tell C TOMOIIBIO
onpeaenéHHoro uurerpaita. Oobpém
HAKJIOHHOM NPU3MBI

39

Bbruuciienre 00EMOB TeJl ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
TUPaAMUJIBI

40

®dopmyna 00bEMaA TUPAMUIBIL.
OTtHo1eHNEe 00bEMOB TUPAMU] C
00LINM YTJIOM

41

®dopmyna 00bEMaA TUPAMUIBIL.
OTtHo1eHNEe 00HEMOB TUPAMU]T C
00LINM YTJIOM

42

CrepeoMeTprUYEeCKHE 3a/1a4H, CBSI3aHHBIE
¢ 00béMaMM HaKJIOHHON MPU3MBI

43

CrepeomeTpuueckue 3aa4u, CBSI3aHHbIE
¢ 00bEMaMH TUPaAMUJIBI




[Tpuknanueie 3aaauu o Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3aaauu o TeMe "O0bEMBI
Ten", CBSI3aHHBIE ¢ 00bEMOM MTUPAMU/IBI

16 [Tpumenenne 06bEMOB. Brrunicnenne
PACCTOSIHUS 70 TIIOCKOCTH

47 Kontponbhas pabora "O0bEM
MHOTOTrpaHHHKaA"
[Hunuuapudeckasi TOBEPXHOCTb,

48 o0pa3yrolue IHHIPUYECKOM
MMOBEPXHOCTHU

49 Humuaap. [Ipsmoi KpyroBos HUIMHAD.
[Inomans MOBEPXHOCTH HUIMHAPA

50 Konunueckas moBepxHOCTb, 00pa3yromue
KOHHUYECKOU noBepxHOocTU. KoHyc

51 CeueHue KOHYca MIOCKOCTBIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTelIbCTBO U BHIUYKCIICHHC,

MMOCTPOCHUCM Ce4YeHMI nuiMHAapa,




KOHYca

CTepeOMeTpI/I‘leCKI/Ie 3aJa4M Ha
J0Ka3aTeJIbCTBO U BBIYUCIICHUC,

56
MOCTPOCHUEM CEUEHUN LIUIUH/PA,
KOHYcCa

57 [TpuknanHbie 3a1a49u, CBSI3aHHBIC C
UTHHPOM

58 [Tpuxnanublie 3a1a4m, CBSI3aHHBIE C
[IUTHHIPOM

59 Cdepa u map
[Tepeceuenue cdepsl 1 mapa ¢

60 m1ockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. B u m300pakenne mapa
[Tepeceuenue cheps u 1mapa c

61 wiockocThio. Kacanue mapa u cepsr
IUIOCKOCTHI0. By u n3o0pakeHue mapa

62 Vpasuenue chepsl. [Inomans chepst u
e€ yacren

63 Cummerpus chepsl u mapa
CrepeomeTpuieckue 3aaadu Ha

64 JI0KA3aTeNbCTBO U BBIUMCIICHHE,
CBsI3aHHBIE CO c(hepoil U mapom,
MIOCTPOCHHUEM MX CEYCHHH TUIOCKOCTHIO
CrepeomMeTpryeCcKHe 3a1adyd Ha

65 JI0KA3aTEeNbCTBO U BHIYUCIICHHE,

CBSI3aHHBIC CO CEPON U IAPOM,
MOCTPOCHHEM HX CEUCHHH TIIOCKOCTHIO




HpI/IKJIal[HBIe 3aga4u, CBA3aHHBIC CO

66 .
chepoit u mapom
[ToBTOpEHME: OKPYKHOCTH HA

67 MIJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJapTHBIC TTO00US

68 Paznuunbie KOMOWHAIIMY TET BpAIICHHS
1 MHOTOT'PAaHHUKOB

69 3agauu no Teme "Tena u MOBEPXHOCTH
BparnieHus"

20 3agauu no Teme "Tena U MOBEPXHOCTH
BparnieHus"

7 Kontposnbnas pabora "Tena u
MOBEPXHOCTH BpaleHus"

79 O6bem mmnapa. Teopema 06 00BEME
PSIMOTO ITUINHAPA
Brrunciaenne 00bEMOB TE ¢ ITOMOILBIO

73 onpenenéHHoro uHTerpana. O0bEM
KOHycCa

74 ITnomany 60OKOBOH M MOJIHON
MOBEPXHOCTU KOHYCa
CrepeomeTpuuecKkue 3a7a4u, CBSI3aHHbIE

75 C BBIYHUCIIEHHEM 00BEMOB IUITUH/IPA,
KOHYyca

76 [Tpuknagasie 3anauu mo TeMe "OObEMBI
Y TUIOLIAU OBEpXHOCTeH Ten"

77 OO0BéM 11apa ¥ MAapOBOTO CEKTOPA.

Teopema 06 00bEMe mapa. [Lnomanp




cdeprl. CTepeoMeTprUECKUe 3a/1a4H,
CBsI3aHHBIC C BEIUUCIICHUEM 00BEMOB
1Iapa, IapoBOro CETMEHTA U IIapOBOTO
CEeKTOpa

78

[Ipuknagueie 3aaauu o TeMe "O0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wiomaneio cepor. COOTHOIICHUS

MEX Ty IJIOMIAISIMH TIOBEPXHOCTEH 1
00bEéMaMu MOJJOOHBIX TEI

79

[TomoOHBIE TeNa B MPOCTPAHCTBE.
H3meHnenne o0bEMa mpu mo00uu.
CrepeoMeTpHruecKre 3a1a49H, CBSI3aHHBIC
C BbIUHCIIEHHEM 00BEMOB TEI U
IJIOIIAJIEH TOBEPXHOCTEN

80

KonTponbnas padota "I[lnomanu
HOBEPXHOCTU U OOBEMBI KPYTIIBIX TN

81

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxkenus. JIBUKeHUSI 1 paBEHCTBO
¢uryp. O61mue cBoiicTBa IBUKEHUIN

82

Buap! n1BukeHnil: napaiebHbIN
MEPEHOC, IEHTPAJIbHAsI CHMMETPHUS,
3epKaJIbHAsi CHMMETPHSI, TOBOPOT
BOKPYT IIPSAMOI

83

[IpeoOpazoBanus mogodbus. [Ipsmas u
cdepa Ditnepa

84

I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHNE IBUKEHUS

85

KonTtponbnas padora "BekTopsl B




npocTtpascTse”

86

O6o6matomee moropenue 11 monsTHI
¥ METOJIOB Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTse"

87

O6o06matomee moropenue 11 moHsTHI
¥ METOJIOB Kypca reomerpuun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUM:
"BexTops! B ipocTpaHcTBe"

88

Ob6o6maromee mosropenue 11 moHsTit
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AI[1sI 3HAHUN:
"BekTops! B ipocTpaHcTBe"

89

O6o6matomee moropenue 11 moHsaTHI
U METoJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMATH3aIis 3SHAHUH:
"O6bemM MHOTOIpaHHHUKA"

90

Ob6o6maromee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alHsl 3HAHUI:
"O6bemM MHOTOIpaHHHUKA"

91

Ob6o6maromiee noropenue 11 nonsTuit
U METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"ITnomaay MOBEPXHOCTU U 0OBEMBI
KpyTJbIX Ten"

92

Ob6o6maromee nosropenue 11 nonaruit




U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3alUsl 3HAHUI:
"TTnomany moBEpPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

Htorosast KOHTpoJbHAs paboTa

94

Hrorosast KOHTpOJbHAs padboTa

95

[ToBTOpEHME, 0600IICHNE 1
cucTeMaTu3alus 3HaHui

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

99

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH




HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)XKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Uil

101

HcTopus pa3BUTHS CTEPEOMETPUM KaK

102 HayKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YUYEBHO-METOJINYECKOE
OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
* Maremartuka: anreOpa 1 Hayajaa MaTEMaTHYECKOTO aHAJIN3a, FTEOMETPHUS.
['eometpus, 10-11 knaccel/ byty3os B.®., [Ipaconos B.B. oz
penakuueii CagoBauuero B.A., AkimonepHoe o6miectBo «M3mnarenscTBo
«IIpocsemenue»
METOJINYECKHUE MATEPHUAJIBI IS YUUTEJIA
* MaTemaruka: anredpa v Hayajaa MaTeMaTHYECKOT0 aHaJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccer/byty3oB B.®., [Ipaconos B.B. mox penaknueit
Canosauuero B.A., AkuuonepHoe oOmiectBo "M3naTenbcTBO
"IIpocBemienue"
 ['eomeTpus. Junaktndeckue Marepuansl 10 knacc. ABTop:
byty3oB B.®.,ITpaconos B.B., AkurionepHoe 00111ecTBO
"UznarensctBo "[IpocBenienue”
* 'eomerpusa. Meroguueckue pekoMmenaanuu k YMK
"T'eometpus 10-11 knaccst". ABTop: byty3oB B.®., I[Ipacosos
B.B., Akiimonepnoe o0miectBo"M3narensctBo "[Ipocsemienne”
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U
PECYPCbI CETUMHTEPHET
» http://window.edu.ru/ SnekrponHas OnbIMoTEeKa y4eOHUKOB U
METOMYCCKUXMATEPHUATIOB
* http://www.math.ru Marepuaisl o MmaTemMaTuke B EquHoi
KOJUIEKIIMUIIU(PPOBBIX 00pa30BaTEIbLHBIX PECYPCOB
* http://www.bymath.ne t I'azera «Marematuka» M3mareabckoro qjoma
«ITepBoecentsops»
* http://www.uztest.ru 3agaun mo reoMeTpun: HHGOPMAIIMOHHO-
MOMCKOBasCUCTEMA
* http://www.problems.ru KommeiorepHasi MaTeMaTHKa B IIIKOJIC
* http://school.msu.ru Maremaruka. Illkona. Byaymiee. Caiir
yuntensiMmaremaTtuku A.B. [lleBkuna
o http://www.etudes.ru Marematudeckoe oOpa3oBaHue: MPOLLIOE U
Hacrosiee. MTHTepHeTOMOINOTEeKa 110 METOANKE MPETojaBaHus
MaTeMaTUKH
* http://www.exponenta.ru I[Topran Allmath.ru — Bcst maTematnka
B OJTHOMMECTE
« http://www.allmath.ru IMpuknanHas MaTemMaTuka: ClIPaBOYHUK
MaTeMaTH4eCKuX (POpMYII, IPUMEPHI U 3a7a4H C PEIICHUSIMHU
e http://math.rusolymp.ru 3agaysauk 11t TOATOTOBKH K
OJIMMITHA]IaM TTOMaTEMaTHKE
* http://tasks.ceemat.ru 3aHumarenbpHas MaTeMaTHKA —
Onumnuaapl, UTPHI,KOHKYPCHI TT0 MATEMATUKE JUTsI IIKOJILHUKOB
« http://www.math-on-line.com MaremaTnuueckue OJIUMITHABI 11
IITKOJTbHUKOB
« http://www.olimpiada.ru Maremarnyeckue oJiMMIAagbsl U
OJIMMITUA]THbIE3a/1au1
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