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HOACHUTEJIBHASA 3AIIMCKA

['eomerpus siBnsieTcss OAHUM M3 0A30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHus, TaK KaKk 00€CIeUYnBAET BOZMOXKHOCTh U3YUYEHUS TUCLUILIUH €CTECTBEHHO-
Hay4YHOW HANpaBJIE€HHOCTU U IMPEIMETOB 'yMaHUTAapHOro Hukia. [TockonapKy oruueckoe
MbIIUIEHHE, (OpMUPYEMOe TpPU H3YUYCHHH OOY4YaIOIMIMMUCS TOHSATUHWHBIX OCHOB
F€OMETPUH, NPU JOKa3aTEIbCTBE TEOPEM U TIOCTPOCHUHM UEMOYKU JIOTUYECKUX
YTBEPKJICHUHN MPU PEIICHUU T€OMETPUUYECKUX 3a7a4, YMEHUE BBIJBUTATh U OMPOBEPraTh
TUIOTE3bl HEMTOCPEACTBEHHO UCMOJB3YIOTCS P PEIICHUH 3aa4 €CTECTBEHHO-HAYYHOTO
IIUKJIA, B YaCTHOCTH (PU3MYECKUX 3a/1a4.

Llens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha yriryoaéHHOM
YpOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIIOCOOHOCTEH O0O0ydYaronmmxcs MpU H3yUYeHUU
FEOMETPHH, KaK COCTaBJISIONICH MpeAMEeTHOM oOnactu «Maremarrka u uHGOpMaTHKa»
yepe3 obecrieueHne BO3MOKHOCTH TMPUOOpPETEHUsT W HUCIHOJIB30BaHUS Ooliee TIyOOKHUX
TEOMETPUUECKUX 3HAHUU M JEHUCTBUM, CENU(PUIHBIX T€OMETPUH, U HEOOXOAUMBIX ISt
YCHEIHOTO TpPOo(ecCHOHANBHOTO O00pa30BaHUs, CBSI3aHHOTO C  HCIOJIB30BAHUEM
MaTE€MAaTHKHU.

[IpuopureTHpiMi 3a7ayaMyd  Kypca TEOMETPUM Ha YrIyOJIEHHOM YPOBHE,
PaCIIUPSIONIUMHU U YCUITUBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:

paclIMpeHue MPEACTABICHUS O TE€OMETPUM KaK YacTH MHUPOBOM KYJIbTYpPhl U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dhopmupoBaHue MPEACTABICHUS O MPOCTPAHCTBEHHBIX (DUTYpaxX KaK O BaXKHEHUIITUX
MaTE€MAaTHUYECKUX MOJENAX, IO3BOJIAIONIMX OINUCHIBATh W M3y4aThb pa3HbIC SIBICHUS
OKpY’)KaIOIIero MHpa, 3HaHHME MOHATHUMHOro ammapara no pazuaeny «CrepeoMerpus»
y4e0HOro Kypca reOMeTpuH;

dbopMupoBaHNE yYMEHHs BJIAJIeTh OCHOBHBIMH TOHATHUSMH O MPOCTPAHCTBEHHBIX
durypax M WX OCHOBHBIMHU CBOWCTBaMH, 3HaHHE TeopeM, GOpMyl U yMEHHUE UX
NPUMEHSITh, yYMEHHS JOKa3blBaTh TEOPEMbl W HAXOAWTh HECTAHJIAPTHBIE CIIOCOOBI
peuieHus 3aaad;

dbopMupoBaHUE YMEHHUSI paCIIO3HABATh HA YEPTEKAX, MOJICISIX U B PealIbHOM MHUPE

MHOTOTPAaHHHUKHU U TCJIa BpallICHUA, KOHCTPYHUPOBATH TCOMCTPUUCCKHUEC MOICIIN,



(¢bopMHUpOBaHME MOHMMAaHUS BO3MOXHOCTH AKCMOMATHYECKOIO IOCTPOEHUs
MaTeMaTHYEeCKUX Teopuid, (OpMHpOBaHHME TOHMMAHHUS PpOJIM AKCHOMATUKH TpHU
MIPOBEJICHUU PACCYXKICHHUM;

dbopMUpoBaHHE YMEHHUS BIAJETh METOJaMHU JIOKA3aTeIbCTB M aJTOPUTMOB
pelIeHus, YMEHHsI WX NPHUMEHATH, NPOBOAUTH JTOKA3aTEIbHBIE PACCYXACHUS B XOJIE
pelIeHUsT CTEPEOMETPUYECKMX 3aJad M 337Ja4 C MPaKTUYECKUM COJIEpPKAHUEM,
(dopMHpOBaHUE NPEACTABIECHUS O HEOOXOIMMOCTH JOKA3aTeIbCTB MPU OOOCHOBAaHUU
MaTE€MAaTHYECKUX YTBEPKJICHUM M pPOJIM AKCUOMATHUKA B NPOBEACHUU JEAYKTUBHBIX
pacCcyXIeHUN;

pa3BUTME M  COBEPLICHCTBOBAHWME  HMHTEUIEKTYAJIBHBIX W TBOPYECKHX
crocoOHocTel  O0y4aromuxcsi, MO3HABATEIbHOM aKTUBHOCTH, HCCJIEI0BATEIbCKUX
YMEHUI, KpUTUYHOCTH MBIIIJIEHUS, HHTEpeca K U3YUEHHUIO T€OMETPHH;

dbopmupoBanue (QYHKIHOHATIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TIe€OMETpPUU:
YMEHHUSl paclo3HaBaTh IMpPOSABICHUS T'€OMETPUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pEANbHBIX JKU3HEHHBIX CHUTYalUsIX M IPU M3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS
peanbHBIX CUTyallUld, WCCICAOBAaHUSA IIOCTPOCHHBIX MOJENEH, HWHTEPIPETAluN
NIOJIyYE€HHBIX PE3YJIHTATOB.

OCHOBHBIMHU cOJIEpKATENbHBIMU JUHUAMU yueOHOro Kypca «['eomerpusi» B 10-11
KJjaccax sBistoTcs: «lIpsiMble 1 MIOCKOCTH B MPOCTPAaHCTBE», «MHOrorpaHHukm», «Tena
BpalIeHUsD», «BEKTOPBI U KOOPAMHATHI B IPOCTPAHCTBEY, «/IBUKEHNS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO T1peboBaHHE «yMETh OINEPUPOBATH
MOHITHSIMIY, PEIIEBAHTHBIMU T€OMETPUHM Ha YIIIyOJI€HHOM ypoBHe oOydenus B 10-11
KJlaccaXx, OTHOCHUTCS KO BCEM COJepKaTelbHbIM JMHHUSAM ydyeOHOro Kypca, a
(dopMHUpoBaHHE JOTMUYECKUX YMEHHH pacmnpeienseTcsi He TOJIbKO MO COAepKaTeIbHbIM
JUHUSAM, HO W mo roxaM oOydenus. CojepkaHue 00pa3OBaHHsA, COOTBETCTBYIOIEE
OpeIMETHBIM  pe3yibTataM  ocBoeHusi  DexepanbHOl  paboueil  mporpammsl,
pacnpene’aéHHbIM 1O TofaM 00y4YeHHs, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, TNPUHIMIHAIBHBIM  BOIpOcaM  oOydaromuecss  oOpamanuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/JIEHUE T€OMETPUUECKUMH MOHITHIMHU

N HAaBBIKAMH IIOCJIICOOBATCIBHO W IOCTYHNATCIBbHO, C CO6J'IIOJI€HI/I€M IMpHUHOUIIA



MPEEMCTBEHHOCTH, a HOBBIC 3HAaHUS BKIIOUYATh B OOIIYI0 CHCTEMY T€OMETPUUYECKUX
NPEJCTaBICHU OO0YyJaroImuXcs, pacmupss W yriyonss e€, oOpa3ys NpOYHbBIE
MHO>KECTBCHHBIE CBSI3H.

[lepexo kK M3y4EHUIO TEOMETPHH Ha YIIIyOJEHHOM YPOBHE MO3BOJISCT:

co3math  yciuoBus  ana  guddepeHnmanud - 00y4yeHHUs,  MOCTPOCHHS
WHIUBHUIYaJbHBIX 00pa3oBaTeIbHBIX MpOrpamMM, 00eCHeunuTh YIiyONEHHOE H3ydYCHHE
FEOMETPHH KaK COCTaBJIsIIONIEH yueOHoro npeaMera «MaTteMaTukay;

TIOJITOTOBUTH OOYYAIOMIUXCS K MPOJODKCHUIO M3YyYCHHS] MAaTEMaTHKU C yIETOM
BBIOOpa Oynaymiedt mpodeccuu, obecrnedrmBas MPEEMCTBEHHOCTh MEXIY OOIUM U
npodecCuoHaTbHBIM 00pPa30BaAHUEM.

Ha m3ydenue yueOHOTO Kypca «I'eoMmeTpus» Ha yriIyOJEHHOM yPOBHE OTBOIMTCS
170 gacos: B 10 kmacce — 102 gaca (3 gaca B Hemenmo), B 11 kimacce — 102 gaca (3 waca B

HEJIEITIO).

COIEPKAHUE OBYYEHUA

10 KUIACC

IIpsiMble H IJIOCKOCTH B NIPOCTPAHCTBE

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CIICACTBUS U3 HUX.

B3aumHOE pacrnosnokeHue MOpsAMBIX B IPOCTPAHCTBE:  IIEPECEKArOLIUECs,
NapaJuleJIbHbIE U CKpEIUMBAIOIIUECs MIpsimMble. [IpU3HAaKM CKpEIMBAIOIIUXCS IPSAMBIX.
[Tapa/ienbHOCTh NPAMBIX U IUIOCKOCTEM B IPOCTPAHCTBE: IapajUIC/IbHBIE INPsAMBIE B
IIPOCTPAHCTBE, MAPAJUIENBHOCTh TPEX MPAMBIX, NAPALIEIBHOCTh NPSIMOM U INIOCKOCTH.
[TapannenbHoe M LEHTpaJIbHOE MPOEKTUpOBaHUE, H300paxeHue ¢uryp. OcHOBHBIE
CBOMCTBa MapajIeNIbHOTO MNpoeKTHpoBaHusa. M3o0pakenue ¢uryp B mnapajienbHOU
IIPOCKLUU. YTIbl C COHANPABICHHBIMM CTOPOHAMM, YrOJl MEXKIAy HpPsMBIMHA B
npocTpaHcTBe. llapanienbHOCTh IIOCKOCTEH: MNapajulebHble IUIOCKOCTH, CBOMCTBA
napaieNnbHbIX MmiockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYpPHI Ha TIOCKOCTH:

TETpa3p, NapaJlJIeNIeNHIEe ], IOCTPOCHNUE CEUEHMIA.



[lepieHAUKYIAPHOCT, NPSIMOM M IUIOCKOCTH: NEPHNEHIUKYISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMbBIE IMApPaUICIbHbIE U MEPHEHAUKYJSPHBbIE K IJIOCKOCTH, MPHU3HAK
NEPIEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, T€OpeMa O MNPsMON IEpPIEHIUKYISIPHON
mwiockoctu. OpToroHanbHoe MNpoekTHupoBaHue. [lepneHnuKylssp W  HaKJIOHHBIE!
pacCTosiHUE OT TOYKU 0 INIOCKOCTH, PACCTOSIHUE OT MPSMOW IO INIOCKOCTH, IMPOEKIUS
burypsi Ha IIJIOCKOCT. [leprieHIUKYIAPHOCTH IIJIOCKOCTEH: IIPU3HAK
MEPICHANKYISIPHOCTH IBYX IUIOCKOCTEN. TeopeMa 0 TpEX NeprneHauKYJIApax.

VYTIibl B IPOCTPAHCTBE: YTOJ MEXKIY MPSAMOW M IUIOCKOCTBIO, IBYTPaHHBIN yrod,
JMHEWHBIN yroyl AByrpaHHOro yrija. TpéXxrpaHHblii 1 MHOTOrpaHHbie yribl. CBOWMCTBa
IUIOCKUX YIVIOB MHOTOTpaHHOro yria. CBOWMCTBAa IUIOCKMX M JIBYIPAHHBIX YIJIOB
TpEXTpaHHOTro yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTiia.

MHOrorpaHHuKH

Buasl MHOrorpaHHuKoB, pa3BépTka MHoOrorpanHuka. IIpusma: n-yronpHas
npu3Ma, NpsMas ¥ HAKJIOHHAsS MPU3MBI, OOKOBas M TIOJHAs IMOBEPXHOCTH IPHU3MBI.
[Tapannenenumnen, NpsMOYTOJIbHBIN NapajuIeNenuIes U ero ceorictBa. Kparuaiiimme nytu
Ha I[IOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpoctpancTBeHHass Teopema
[Tudaropa. Ilupamuga: N-yroiapHas nupamujaa, NMPaBUIbHAS U YCEUEHHAs] MHUPAMUJIBIL.
CpoiictBa pé0ep © OOKOBBIX TpaHed mpaBWIbHOW mHpaMuibl. [IpaBunbHbIC
MHOTOTPAHHUKHU: TIpaBWIbHAsg TMpU3Ma W T[paBWwiIbHasg MNHPAMUJA, TpaBUIbHAA
TpeyrojbHas MUpaMUJia U TMPABWIBHBIN TeTpadnp, KyO. [IpencraBnenne o mpaBUIBHBIX
MHOTOTPaHHUKAX: OKTA3JIP, TOAEKAIP U UKOCADP.

Brruncrnienne 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, AuaroHanu, yriel. [lmomians
OOKOBOI TTOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOW MPHU3MBI, TUIOMIA/Ib OCHOBaHUIA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM Mpu3Mbl. [1nomans 60KOBOM MOBEPXHOCTU U
ITOBEPXHOCTH MPABUIIBHOM MUPAMHU/IBI, TEOPEMA O TIOLIAAN YCEYEHHOU MTUPAMU/IBI.

CumMmeTpusi B TPOCTPAHCTBE.  DJIEMEHTHl  CUMMETPUM  IPABHIbHBIX
MHOrorpaHHukoB. CuUMMeTpuUs B  MPaBUIBHOM  MHOTOIPAaHHHUKE:  CHUMMETpPHUS
napa’sienenuneaa, CAMMETPUS TPABUIILHBIX TPU3M, CHMMETPHS MPABUIIBHOW MUPaMU/IbI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOIO BEKTOPA,

BCKTOPBI KOJINIMHCAPHBIC, COHAIIPABJICHHBIC W ITPOTHUBOIIOJIOKHO HAITPABJICHHBIC BEKTOPEI.



PaBencTBO BEKTOPOB. JIEHCTBHS C BEKTOPAMMU: CIOKEHHUE U BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXXCHHME BEKTOpa Ha 4yucio. CBOWCTBA CIOXKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHUS BeKTOpa Ha uncio. [lonsaTtue koMiianapHeie BeKTOpsl. [Ipu3Hak
KOMIUTAHAPHOCTH TPEX BeKTOpoB. IIpaBmwiio mapamnenenunena. Teopema o pa3ioKeHUH
BEKTOpa M0 TPEM HEKOMIUIaHApHBIM BeKTOpaM. [IpsMoyrosbHas cuctemMa KOOpPAWHAT B
npoctpadcTBe. KoopamHatel BekTopa. CBs3p MEXAYy KOOpAMHATAMM BEKTOpa U
KOOpJMHATaMH TOYEK. YT0JI MeXAy BeKTopamu. CKaJlsipHOE IPOU3BEAEHUE BEKTOPOB.

11 KUIACC

Tena Bpamenus

[lonsTHsA:  UUIMHApPUYECKAass  TOBEPXHOCTb,  KOHUYECKas  IOBEPXHOCTD,
cepuyeckas TOBEPXHOCTb, OOpa3yroline MoBepXHOCTei. Tesa BpallleHus: LWIMHID,
KOHYC, YCEUE€HHBIN KOHYC, cdepa, map. B3aumuoe pacnonoxenue chepbl U MIOCKOCTH,
KacaTeJbHas IIOCKOCTh K cdepe. M3o0pakeHune Ten BpaleHus Ha MI0ckocTH. Pa3BépTka
HWIMHpa U KoHyca. CuMMeTpHs cepsl U 1apa.

O6béM. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 00 00bEME MPAMOYTOIBHOTO
napajienenunena v ciueactBusg u3 He€. OOBEM NpSAMOM M HAKIOHHOW MPHU3MBL,
UWIMHJIpA, TUpaMubl U KoHyca. O0bEM 11apa U apoBOr0 CErMeHTa.

KomOunarum Ten BpaliieHusi 1 MHOTOTpaHHUKOB. [Ipu3ma, BniucanHas B LMIMHID,
omnucaHHas okono IuiuHiapa. [lepecedyenue cdeprl M mapa c miaockoctbio. Kacanue
mapa u cgepbl IIOCKOCThIO. [IOHsATHE MHOrorpaHHUKa, OMHMCAHHOTO OKOJIO cdepsl,
cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJIO BpPAIICHHUS.

[Tnomane mOBEpPXHOCTH IMIMHApA, KOHYyca, IUom@aab cdepbl M e€ yacTew.
[Tonobue B mpoctpancTe. OTHOMIEHHE 00BEMOB, MJIOMIAAEH MOBEPXHOCTEH MOTOOHBIX
¢uryp. IlpeoGpasoBanue mnomobusi, romoTeTHs. PemieHwe 3amad Ha IJIOCKOCTH C
MCII0JIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHH! MHOTOTPAHHUKOB M TEJ BpPAILEHUS: CEUYCHUS IMIMHJIpA
(mapaienbHO M NEPIEHINKYIISIPHO OCH), CEUEHUsI KOHYca (MapajiebHble OCHOBAHUIO U
NPOXOJSLINE Yepe3 BEPIIMHY), CEUYCHUs IIapa, METOJbl MOCTPOCHUS CEUEHUH: METO[
CJIEJI0B, METOJ] BHYTPEHHEI 0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEN TIIOCKOCTH.

BekTOopbl U KOOPAMHATHI B IPOCTPAHCTBE



Bexropsl B mpoctpanctBe. Omnepanuu Haj BeKTOpamMu. BekTopHOoe yMHOXEHUE
BEKTOpOB. CBOMCTBa BEKTOPHOIO YMHOXeHHUs. lIpsiMmoyrosbHas cucrema KOOpIHWHAT B
npoctpanctBe. Koopaunatel BekTopa. Pasznoxenue BekTopa mo 6asucy. KoopaunatHo-
BEKTOPHBIN METOJ IPU PEUICHUU T€OMETPUUECKHUX 3a7ad.

JABuKEeHHSsI B IPOCTPAHCTBE

JIBuxxenus nmpoctpanctBa. Otobpaxkenus. [[BuxkeHus u paBeHcTBo ¢uryp. Ob6mue
CBOWCTBAa JBWXCHHU. Buapl JBHXKEHWN: TapauIeNbHBIA IEPEHOC, LEHTpaIbHAA
CUMMETpHsI, 3epKajbHasi CUMMETpPHs, IMOBOPOT BOKpyr mnpsimoil. I[IpeoOGpazoBanus

nono6us. [Ipsmast u cdepa Diinepa.

INJMIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YT JIYBJEHHBIA YPOBEHD)
HA YPOBHE CPEJTHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMUHHOCTHBIE PE3YJIBTATBI

1) rpasaaHcKoe BOCIIUTAHHE:

chOpMUPOBAaHHOCTh TPAXKIAHCKON MO3UIIMU OOYYArOMIEroCsl KaK aKTHUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUUCKOTO OOIEeCTBa, MPEACTaBICHUE O MAaTeMaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SIBJICHHIA, MPOLEIYpP TPaXKIAHCKOTO
obmrecTBa (BBIOOPHI, OMPOCHI U JAPYro€), YMEHUE B3aUMOJIEHCTBOBATh C COIMAIBLHBIMHU
WHCTUTYTaMHU B COOTBETCTBHUHU C UX (PYHKIIMSIMU U HA3HAUCHHEM;

2) maTpuoTHYECKOe BOCIIUTAHME:

cOpMUPOBAaHHOCTh POCCHUMCKONW TPAKTAHCKONW WICHTUYHOCTH, YBAXKCHHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUWCKOW MaTEeMaTUKH, LEHHOCTHOE OTHOLIEHHE K
JIOCTHKEHUSIM POCCUHCKUX MAaTEMAaTUKOB W POCCHUHCKOM MAaTEMaTHYE€CKOW IIKOJIBI,
WCIIOJIb30BAHNE STUX JIOCTIKEHUHN B JPYTUX HAyKaX, TEXHOJOTHUAX, cepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, JTUYECKOTO TIOBEACHHUSA, CBSA3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHUKEHHM HAyKH W JACSATEIbHOCTBIO YYEHOIO, OCO3HAHUE JUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOWYUBOTO OYAYIIETO;

4) 3cTeTnYecKoe BOCIIMTAHME:



ACTETMYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas O3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PELIeHUH, pacCyXJeHUH, BOCIPUUMYUBOCTb K
MaTEMaTHYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusuyeckoe BocnuTaHME:

c(OpPMHUPOBAHHOCTh YMEHMS NPUMEHATH MAaTEMaTHYECKHE 3HAHUS B HMHTEpecax
310pOBOrO0 U 0Oe3omacHOro obpas3a >KU3HM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pOBBIO  (3I0pOBOE MHTaHHE, COAJAaHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
peryisipHast ¢pu3znyeckasi akTUBHOCTD), (PU3NUYECKOE COBEPILEHCTBOBAHUE INPH 3aHATHUSIX
CHOPTUBHO-03/I0POBUTENILHON J€SITETbHOCTHIO;

6) TpyaoBOe BOCIUTAHUE:

TOTOBHOCTh K TPYIy, OCO3HAHME LIEHHOCTU TPYJOIIOOMS, MHTEpPEC K Pa3IMyHbIM
chepam mnpodeccHOHANBHOM JESTENbHOCTH, CBSA3aHHBIM C MaTeMaTUKOM U €€
NPUIOKEHUSIMM, YMEHHME COBEpIIaTh OCO3HAHHBIM BbBIOOp Oyaymiedl mnpodeccun u
peain30BbIBaTh COOCTBEHHbIE JKM3HEHHBIE IJIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpa30BaHMUIO Ha MPOTSHKEHUU BCEH JKH3HH,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHHM MPAKTHUYECKUX 3a7ad MaTeMaTH4eCKOMH
HAIpPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIUTAHUE:

c(OpMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpPbl, IOHUMAHUE BIMSHUS COLUATBHO-
HPKOHOMMYECKUX IMPOLIECCOB HA COCTOSIHME MPUPOJHON M COLMAIBHOMN Cpebl, OCO3HAHUE
JI00aJIbHOTO  XapaKTepa »HKOJIOTMYECKHX MpoOieM, OpHEeHTAlUs Ha [pUMEHEHUe
MaTeMaTUYEeCKUX 3HAHUM JUIs pelieHus 3adad B OO0JIACTH OKpY’Kalolled Cpensl,
IUTAHUPOBAHUE TNOCTYIKOB M OLEHKM MX BO3MOJKHBIX IOCIEICTBUUA NIl OKPY’KaroLEeH
Cpelibl;

8) HeHHOCTH HAYYHOTI' 0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH, TTOHUMAHHE MaTeMaTUYeCKOW HAayKd Kak
cdepbl YeIOBEUECKON JEesATENbHOCTH, ATANOB €€ Pa3BUTUS U 3HAUUMOCTH AJIA Pa3BUTHS
LIMBUJIN3ALMY, OBJIAJICHUE $3BIKOM MAaTE€MaTUKM M MaTEeMaTU4YeCKOM KYyJIbTYpoH Kak
CpPEICTBOM  TIO3HAaHUS  MHUpPA, TOTOBHOCTb  OCYLIECTBIATh  NPOEKTHYD U

HCCICA0BATCIBbCKYIO ACATCIIbHOCTE MHINBUAYAJIBbHO U B I'PYIIIIC.



METAIIPEAMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbBIE A€l CTBUS

ba3oBble Jlornyeckue 1eucTBUA:

BBISBJISTh M XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKKM MaTeMaTHUYECKHX
00BEKTOB, TIOHATHN, OTHOIICHWA MEXIy MOHATHSAMHU, (OPMYIHPOBATH OIpPEACICHUS
MOHITHM, yCTaHABIMBATh CYHICCTBEHHBIM TNPHU3HAK KiIacCHU(pUKALUU, OCHOBAHUS IS
0000111eHUsI U CPAaBHEHUS], KPUTEPUU IIPOBOAMMOIO aHAJIN3a;

BOCIPUHUMATH, (HOPMYIHPOBATH U MPEOOPa30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC
U OTpHIIaTeNIbHbIE, €IMHUYHbIC, YACTHBIE U O0IIHE, YCIOBHBIC,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOPEUHUS B
dakTax, TaHHBIX, HAOMIOACHHUIX U YTBEPKICHUSAX, MPeIaraTh KPUTEPHUH JIJIsl BBISIBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUMIL;

JieNnaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX U
WHAYKTHBHBIX YMO3AKITFOUCHUH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMaTUYECKUX YTBEPIKICHUN
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIIUIO, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBCHHBIC CYKJICHUS U BBIBO/IBI;

BBIOMpATH CIOCO0 pelieHus: yaeOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB
penieHusl, BRIOMpaTh HAauOOJee MOAXOIANUN ¢ YIETOM CaMOCTOSITEIEHO BBIICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarebCKue I1eUCTBUA:

WCIIOJIb30BAaTh BOIPOCHI KaK HMCCIENOBATEIbCKANA HWHCTPYMEHT TO3HAHWSI,
bopMyIHUpOBaTh BOIMPOCH], (PUKCHPYIOIIHE TPOTUBOpPEYHE, MPoOIeMy, yCTaHABIWBATH
HUCKOMOE U JJaHHOE, (HOPMHPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3HIINIO, MHCHHCE;

MPOBOJUTH CAMOCTOSATENIHHO CIUIAHUPOBAHHBIA KCIIEPUMEHT, UCCIEAOBAHHUE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOOBbeKTa, SBJICHHSA, IMPOIEeCCca,
BBISIBJICHUIO 3aBHCHMOCTEH MEXKTy OOBEKTaMU, SIBICHUSMU, TIPOIIECCaMU;

CaMOCTOSITEIBHO  (OPMYJIMPOBATH OOOOIICHHWS W BBIBOJBI IO Pe3yJibTaTaM
MPOBEIEHHOTO HAOJIOICHUS, WCCIEIOBAHMS, OIICHUBATH JOCTOBEPHOCThH IOIYYCHHBIX

pe3yabTaToOB, BBIBOJOB U O0OOIIECHNUH;



IIPOrHO3UPOBAaTh BO3MOKHOE pa3BUTHE IIpolLiecca, a TaKKe BbIIBUIATH
MPEIOIIOKEHHS O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanueii:

BBISABJIATh JAeuuUThl UMHGOpMALUU, JaHHBIX, HEOOXOAMMBIX IJisi OTBETa Ha
BOIPOC U JIJISl pELLIEHUS 33/1a4H;

BbIOMpaTh HMH(OpPMAIUI0 M3 HCTOYHUKOB PA3UYHBIX THUIIOB, aHAIN3UPOBATH,
CHUCTEMAaTU3UPOBaTh U HUHTEPHPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BHUJIOB U (HopMm
Mpe/ICTaBICHUS;

CTPYKTYpUpOBaTh HMH(POPMAIUIO, TPEJICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH FPpaPUUECKH;

OILICHUBATh HAJIEKHOCTh MH(OpPMAIMHU 1O CAMOCTOATEIHLHO CPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUueOHbIE TeiicTBUS

Oo0menne:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJCHHUS B COOTBETCTBUU C YCIOBUSMU U
HEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pPEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3a7a4d, KOMMEHTHUPOBATh
MOJyYECHHBIN PE3YJIbTAT;

B XoAe OOCYXJEHHUs 3aJaBaTh BOINPOCHI IO CYIIECTBY OOCYKJIaeMOl TeMblI,
npoOyieMbl, pelnraeMon 3ajadd, BBICKA3bIBAaTh WJIEH, HAIIEJICHHBIC HA TOUCK pEIICHUS,
COTIOCTABJISITh CBOM CYXJEHHUS C CYXJCHUSMU JPYTUX YYaCTHUKOB JUAjora,
0oOHapy>KMBaTh Pa3IMuMe W CXOJCTBO MO3UIUN, B KOPPEKTHOU dopme GopMyIHpoBaTh
pa3HoIIacusi, CBOM BO3PaXKEHNUS;

MPENCTaBIATh pPE3yJAbTaThl pEIIECHUs 3aJlayd, SKCIIEPUMEHTA, HCCIeIOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpAaTh (opMar BBICTYIUIEHUST C y4€TOM 3ajaad
npe3eHTalM U 0COOEHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe yHUBepPCcAJbHbIe yUeOHbIe T1elCTBUS

Camoopranusanus:

COCTaBIISATh TUIAH, aNTOPUTM pEIICHUs 3aJa4d, BBIOMpATh CIOCOO pEIICHHS C
y4€TOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH W

KOPPEKTUPOBATh BAPUAHTHI peLICHUH ¢ y4ETOM HOBOW MH(OpMAIIHH.



CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTEJJIEKT:

BJIa/IETh HABBIKAMHU I103HABATENbHON pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
NEHUCTBUH W  MBICIUTEIBHBIX TPOIECCOB, WX pe3yiIbTaTOB, BIANETh CIIOCO0aMHU
CaMOTIPOBEPKHU, CAMOKOHTPOJIA IIpollecca U pe3ysbTaTra pelIeHUs MaTeMaTUYecKO
3aJ1a4m;

NOpEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpHU PEIICHUH 3aJauu,
BHOCUTh KOPPEKTHBBI B JESATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pPE3yJIbTaTa LIETU U YCIOBUSAM, OOBACHITH MPUYUHBI
JOCTHIKEHUS WU HEJOCTHKEHUS PE3YJIBTATOB JIEATEIHHOCTH, HAXOIUTh OIIHOKY, JaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eSITEIbHOCTD:

MOHUMATh W HCIONB30BaTh IPEUMYIIECTBA KOMAaHAHOW W WHAMBUAYATHHOU
paboOThl TP PEIICHWH Y4YEOHBIX 3aJiad, MPUHUMATh IIeJIb COBMECTHOW NEATEIHHOCTH,
IUTAHUPOBATh OPraHM3AIMI0 COBMECTHOW paboThl, pacmpenensTb BHIbI padoT,
JIOTOBapUBaThCs, OOCYXAAaTh IpollecC U pe3yiabTaT paboTel, 00001aTh MHEHUS
HECKOJILKHX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIC IMITYPMBI» U HHBIE), BHITIOJHATH CBOIO YaCTh PaOOTHI U KOOPJAUHUPOBATH CBOH
NEHCTBUS C IPYTMMU WICHaMH KOMaHIbI, OIIEHUBATh Ka4yeCTBO CBOETO BKJa/a B OOIIUI
MPOIYKT IO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

MNMPEAMETHBIE PE3YJIBTATHI

K xonny 10 kiacca o0yyaromuiicss Hay4nuTCs:

o CBOOOJHO ONEPUPOBATh OCHOBHBIMH IOHSATHSAMU CTEPEOMETPHH TPHU
pEIIeHUH 33]1a4 U MPOBEACHUHA MaTEMaTHYECKUX PACCYKICHUMN;

o NPUMCHSITh aKCHOMBI CTEPEOMETPHHM M CJICACTBHS W3 HUX TPU PEHICHUU
TCeOMETPUYCCKHX 33]1a4;

o KIAaCCU(UIIUPOBATh B3aMMHOE PACIIONIOKEHHE MPSAMBIX B IMPOCTPAHCTRBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B TIPOCTPAHCTBE;

o CBOOOHO  OMEpUPOBATh TMOHSATUSMHU, CBSI3AHHBIMH C  yIrJaMd B

IIPOCTPAHCTBE: MEXAY NPSAMBIMU B IPOCTPAHCTBE, MEKAY NPAMOU U INIOCKOCTHIO;



L4 CBO6OI[HO ONCpUupoOBaTh NOHATHAMU, CBA3aHHBIMU C MHOTOTpaHHUKAMU

J CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOTPaHHHUKOB (TIpH3Ma,

o NUpaMuIa, IpSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

J KJaccu(puuupoBaTh ~ MHOTOTPAaHHHMKH,  BBIOMpas  OCHOBaHHS IS
KJIacCU(pHKAIINN;

J CcBOOOIHO  OMEPHUPOBATH  MOHATHAMH, CBA3AaHHBIMH C  CEUCHHEM

MHOT'OTPaHHUKOB IJIOCKOCTBIO;

J BBINOJIHATD napasuieiabHoe, LEHTPAJIbHOE u OpPTOrOHAJIbHOE
IPOEKTUPOBAHUE (PUTYP HA MJIOCKOCTb, BBIOJIHATH N300pakeHus: (UTryp Ha IIIOCKOCTH;

J CTPOUTH CEUYEHHS MHOTOTPAHHUKOB DPA3JIMYHBIMU METOJAMHU, BBINOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY,
cOOKY, CHH3Y;

J BBIUMCIIATh  IUIOMIAJM  IOBEPXHOCTEH  MHOTOTPAHHUKOB  (IpU3Ma,
MpaMua), TeOMETPUIECKUX TEJ C MpUMEHEHUEM (popMy;

J cBOOOJIHO ONEpUPOBATH MOHATUSAMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP,
0Cb U TNIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (UTYPBI;

o CBOOOJHO ONEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM H
KOOpJMHAaTaM B IIPOCTPAHCTBE;

o BBITIOJIHSATH ACUCTBUSI HAJl BEKTOPaMU;

o pemiatb 3aJaud Ha JOKa3aTeJbCTBO MAaTeMAaTHMYECKUX OTHOLIEHUM U
HaX0XJCHUE NeOMETPUUYECKUX BEJIMYMH, NMPUMEHSASI M3BECTHBIE METOJbl IIPHU PELICHUU
MaTeMaTH4ECKHUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

o OPUMEHATh IPOCTEUIIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIMOHHBIE CUCTEMBI ITPU PELIEHUHN CTEPEOMETPUUYECKUX 3a/aY;

o U3BJIEKaTh, MpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HMHPOPMALUIO O
NPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpPEICTABICHHYI0 Ha YepTexax u
pHUCYHKaX;

o OPUMEHATh TOJYyYEHHbIE 3HAHUS Ha I[pakTUKE: CpaBHUBATh U
aHAJIN3UPOBATh peEaJbHbIE CUTyallUH, NPUMEHATh HU3YYECHHbIE IOHATUS B HpOILECCE
MOKMCKA pEIICeHUs MaTeMaTH4ecku Cc(HOpPMYJIUPOBAHHON MpoOJIeMbl, MOJECIUPOBATh

pPCaJIbHBIC CUTyallUM Ha A3bIKEC TI'COMCTPUH, HCCICAOBATL IMOCTPOCHHLIC MOJICIN C



MCIIOJIb30BAHMEM TIE€OMETPUUYECKUX MOHATHM M TEOpeM, ammapara anreOpbl, pelaTh
IPaKTUYECKHUE 3a/1a4M, CBA3aHHbIE C HAX0XKJIEHUEM F€OMETPUYECKUX BEIUUUH;

o UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTUS TEOMETPUM Kak
COCTaBHOW yacTu (pyHJaMEHTA PA3BUTHS TEXHOJIOTHH.

K konny 11 kiacca o0yvaromuiicss Hay4nuTCs:

J CBOOOJIHO ONEpPUPOBATh MOHATHSAMHU, CBSI3aHHBIMU C LMJIMHIPUYECKOH,
KOHMUYECKOM U chepuyecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI OTYUYECHMS,;

o ONEepUpPOBATh MOHATHUSIMH, CBA3AHHBIMU C TEJIAMU BPALLEHUS: LUJIUHIPOM,
KOHYCOM, c(epoii 1 mapom;

o pacro3HaBaTh Teja BpauleHus (LUWIMHApP, KOHYC, cdepa MU 1ap) u
OO0BSACHATH CIIOCOOBI MOIYYEHHS TEJl BpaIllCHHUS;

J KJIaccU(pUIMPOBATh B3aUMHOE PACIIONIOKEHNE CPEPhI U INIOCKOCTH;

o BBIUUCIISATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAHHMKOB M TE€J BpalleHUS,
00BEMBI U MJIOLIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAILlEHUs, T€OMETPUUECKUX
TeJI C MpUMEHEHHEM (HopMyIT;

o CBOOOJHO OMNEpUPOBATh MOHATUSAMHU, CBA3AHHBIMU C KOMOMHAIUSMHU Tell
BpaIllEHUs] © MHOTOTPAHHUKOB: MHOT'OTPaHHUK, BIUCAHHBIHN B chepy U ONuCcCaHHBIN OKOJIO
cdepsl, chepa, BIUCAHHAS] B MHOTOTPAHHUK WIIM TEJIO BPaIICHHUS;

J BBIUUCIISITE COOTHOILICHUS MEXKIY IJIOMAAIMU MMOBEPXHOCTEN U 00bEMaMU
MTOJOOHBIX TEII,

o u300paxkaTh HU3y4yaeMmble (UIYpbl, BBINONHATH (BBIHOCHBIE) IIOCKHE
YepTeKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHMs TEJ BPALLECHUS;

o U3BJIEKaTh, MHTEPHPETUPOBATHL M TNPeoOpa3oBbIBaTh HHMOpPMAIUIO O

MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUrypax, MpPeACTaBICHHYI0 Ha uYepTekax u

pHUCYHKaX;
o cBOOOJIHO OMIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;
o BBITIOJIHATH ONEpallui HaJl BEKTOPaMH;

L4 3aJlaBaTh IJIOCKOCTH YPABHCHHUEM B ,Z[CKapTOBOﬁ CUCTEMC KOOPAWHAT,



o pelaTb reOMETPUYECKUE 3a/1a4M Ha BBIUMCIEHUE YIJIOB MEXKIY NPSMbBIMU U
IUIOCKOCTSIMU, BBIYMCJIEHUE PACCTOSIHUM OT TOYKH 1O IUIOCKOCTH, B IIE€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a IIPU PELICHHH;

o CBOOOJHO OIEpPUPOBAaTh TMOHATUAMH, CBSI3AHHBIMH C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKECHUI;

o BBINIOJHATh M300pa)K€HUS MHOTOTPAaHHUKOB U TeNl BpallleHHUs IpU
NapajuieIbHOM I[E€PEHOCEe, LEHTPAJIbHOM CUMMETpPUHU, 3€pKaIbHON CUMMETpUHU, IPHU
MOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3zoBaHusl MOI00US;

o CTPOUTH CEUYEHHMS] MHOTOTPAaHHUKOB M TEJI BPAILCHMS: CEYEHUs LMJIMHIpA
(mapanienbHO U MEePHEeHIUKYIIPHO OCH), CEYEHHUs KOHYyca (MapaiesibHble OCHOBAHUIO U
NPOXOJSIINE Yepe3 BEPIINHY), CEUEHUS 111apa;

o UCIIOJIb30BAaTh METOJABl TMOCTPOEHUSI CEUEHWIl: METOJ CJIEJ0B, METOJ
BHYTPEHHETO MPOECKTUPOBAHNUS, METOJI IEPEHOCA CEKYIIEH MIOCKOCTH;

o JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS;

o NPUMEHITh TeoMeTprueckre (akThl I PEHICHHs] CTePEeOMETPUUECKHX
3a1a4, OPEANOJJararoluX HECKOJBKO IIAaroB pELICHMS, €CIN YCIOBHUS TNPUMEHEHUS
3aJIaHbl B SIBHOUW M HESIBHOU (hopme;

o pemiatb 3aJaud Ha JOKa3aTeJbCTBO MAaTeMAaTHMYECKUX OTHOLIEHUM U
HaX0X/CHHE F€OMETPUUYECKIX BEJINYMH;

o IPUMEHITh IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE
CUCTEMBI IIPU PEUICHUH CTEPEOMETPUUYECKUX 3aay;

o MPUMEHATH MOJYYeHHbIE 3HaHUS Ha MIPAKTUKE: CPABHUBATh, aHAJIU3UPOBATh
Y OLICHUBATh peajbHbIE CUTYALUU, IPUMEHATh U3yUYEHHBIE MIOHTHSI, TEOPEMBI, CBOICTBA
B IIpollecce TIOMCKA pEeLIEeHUS MaTeMaTH4eCKH CcQOpMYyJIMpPOBaHHOW MPOOJIEMBI,
MOJIEIUPOBATh peajbHbIE CUTYyallMd Ha S3bIKE T€OMETPHM, MCCIEAO0BAaTh MOCTPOECHHBIE
MOJIETIM C MCMOJb30BAHUEM T€OMETPUUYECKHUX TMOHATUNH M TeopeM, ammapaTa aireopsl,
pelaTh MpaKTUYECKUE 3aJa4M, CBA3aHHBIE C HAXO0XKJACHUEM I€OMETPUUYECKUX BEJIINYUH;

o UMETh MPEICTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TE€OMETPUU Kak

COCTaBHOM 4acTH ¢yHIaMEHTa Pa3BUTHUS TEXHOJIOTHI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 9acoB

JaekTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE

Ne n/m KonTposabHubie
MporpamMmal Bcero pecypcsol
padoThI
1 BBe/ICHIE B CTEPEOMETPHIO 93 1 Poccuiickas 3JI€KTp0H.Ha$I 1IKOJIa
https://resh.edu.ru/subject/lesson/4756/start/203542/
5 B3anMHOE pacnosiokeHue NpsiMbIX B 5 1 Pocculickas 3JI€KTp0H-Ha$I 1IKOJIa
HPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6133/start/272668/
3 [TapanienbHOCTD MPSIMBIX U 3 Poccuiickas aneKTpoHHas MIKOJIa
IUIOCKOCTEH B IPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6065/start/125651/
4 [IepnieHAUKYISAPHOCTD NPSMBIX U o5 Pocculickas 351eKTpOHHAas IIKOJa
IUTOCKOCTEH B IPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4724/start/20411/
5 VItel 1 paccTosmis 16 1 Poccuiickas aneKTpOH_Hasi IKOJIa
https://resh.edu.ru/subject/lesson/6063/start/21120/
6 MororpasHmK 7 1 Poccuiickas SIEKTPOHHAS MKONA
https://resh.edu.ru/subject/lesson/6018/start/221550/
7 BeKTOpE! B MPOCTPAHCTEE 14 9 Poccuiickas aneKTpOH_Hasi IKOJIa
https://resh.edu.ru/subject/lesson/4758/start/21648/
8 [ToBTOpeHue, 06001IeHNE U 3 0 Poccuiickas SMEKTPOHHas MIKONA
CHCTEeMaTH3aIHs 3HAHHU https://resh.edu.ru/subject/17/10/
OBIIEE KOJIMYECTBO YACOB I10 102 6
[TPOTPAMME
11 KJIACC
Ne n/m | HammeHoBaHMe pa3iesioB U TeM KounyecTBO 4acoB dieKkTpoHHbIe (LM pPOBbLIE)

NPOrpamMmsbl

Bcero

KonTpoJbHble

o0pa3oBaTejbHbIe PeCypChl




padoThI

1 AHanuTH4eckas reoMeTpus 15 1

5 [ToBTOpeHuE, 0000IIEHNE U 15 1

cucTeMaTh3alys 3HaHU

O0BEM MHOTOTpaHHHKA 17 1

Tena Bpamenus 24 1
5 [Tnomaayu moBepxXHOCTU U 0OBEMBI KPYTIIBIX 9 1

Teln

6 JIBYOKCHUS 5 1

y [ToBTOpenue, 0606meHI:Ie " 17 2

cUCTeMaTH3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8
MOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
DJIeKTpOHHbIe HH(pPOoBBIC 00pa3oBaTelbHbIE
KosnnuyectBo 4yacos

Ne pecypcbl

Tema ypoka
n/n KoHnTtpoJbHbie

Bcero
padoThI

OcHoBHbIE NpaBUiia U300pakeHUs Ha .

1 MCYHKE IJIOCKOCTH, MapajiebHbIX 1 PoccHifCiast SIIERTPOHIA Ik
pueyi ’ https://resh.edu.ru/subject/lesson/4756/start/203542/
IpSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
CraproBas quarHocTtuka. TecTupoBaHue

2 [lonsATus cTepeoMeTpun: TOUKa, Mpsmas, 1
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE




MpaBuJIa U300paKCHHS HA PUCYHKE
TUIOCKOCTH, MapauIeIbHBIX TPSIMbIX
(OTpe3KOB), cepeaAHBI OTPE3Ka

[TonsTHs: nepecekaroluecs MIOCKOCTH,
nepeceKaroIuecs npsmas 1 iI0CKoCTh;
HOJIYTIPOCTPAHCTBO

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6133/start/272668/

[ToHsATHS: IepeceKaroIecs MIOCKOCTH,
HepeCceKaroIInecs npsMasi U MIO0CKOCTh;
HOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHUE
MIPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIUX 00OBbEKTOB

MHoOrorpaHHHKH, U300paKeHHE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIINX 0OBEKTOB

bub6muoreka [IOK https://m.edsoo.ru/8866ce80

bub6muoreka ITOK https://m.edsoo.ru/8866d1fa

bu6nuoreka IIOK https://m.edsoo.ru/8866d34e

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUS U3 HUX

10

AxcuoMel CTCPCOMCETPHUU U IICPBLIC
CJIICACTBHUA U3 HUX

AxcuoMsl CTCPCOMCTPHUU U IICPBLIC
CIICACTBUA U3 HUX. CnocoObl 3agaHus
MMPAMBIX U IUIOCKOCTEM B MMPOCTPAHCTBC.
O0o3HauYeHUS IpsAMBIX U IUIOCKOCTEH

N3obpakenue ceueHuil nupamuisl, Kyoa
Y TIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 UX
pEbpa. N3o0paskeHue nepecedeHus
IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYECHUN

bubmmoreka [{TOK https://m.edso00.ru/8866d880

bubmmoreka [{OK https://m.edsoo.ru/8866d880

bubmuoreka [IOK https://m.edsoo.ru/8866e26¢



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

Pa3sHbIMH IBETAMU

11

N3o00pakeHne ceueHnid MupaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pé€bpa. M3o0pakeHne nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanye moCTpOCHHBIX CEUCHHM
pa3HBIMU [IBETAMH

bubmuoreka [IOK https://m.edsoo.ru/8866e3a2

12

N306paxkenue ceueHuit nupamuibl, kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHHUN
Pa3HBIMU IIBETAMH

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/subject/lesson/5444/start/221486/

13

N306paxkenune ceueHuit nupamuibl, kyoa
Y IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHye NOCTPOSHHBIX CEUEHHH
pa3sHBIMU LIBETaMH

14

Merto cie0B it TOCTPOSHUS CeUEHUN

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4724/start/20411/

15

16

Merton creoB i MOCTPOCHUSI CEUCHUM.

CBoiicTBa IEPECEUYECHNUN MTPSIMBIX U
IUIOCKOCTER

Mertoa ciaenoB s MMOCTPOCHUA CEUCHMI.

CaoiicTBa nepeceueHuil MpsIMbIX U
IUIOCKOCTEH

bubmoreka [{TOK https://m.edsoo.ru/8866eb22

bubnmoreka [{OK https://m.edsoo.ru/8a14406e

17

[TocTpoenwue ceyenwuii B mupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue

bubnmoreka [{OK https://m.edsoo.ru/8al441a4



https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4

BBIHOCHBIX qepTexceI?I " 3a111Ch maroB
IMOCTPOCHUA

18

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEU U 3aIlUCh II1aroB
MOCTPOCHHUS

bubnmoreka [{OK https://m.edsoo.ru/8al442da

19

20

21

22

23

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX ‘ICpTe)Keﬁ " 3aI1iMCh HI1aroB
MIOCTPOCHHSI

[TocTpoeHue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 1IaroB
IIOCTPOEHUS

IToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tonobue
TPEYrOJIbHUKOB

IToBrOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IJIAHUMETPUU U CTEPEOMETPUH

KonTtponbnas pabota "AKCHOMBI
crepeomerpuun. Ceuenus"

bubnuoteka [{OK https://m.edsoo.ru/8a143f06

bub6nuoreka IIOK https://m.edsoo.ru/8866e3a2

24

B3anMHOE pacnioniokeHUe NpsIMbIX B
npoctpaHcTBe. CKpelBaroIuecs
npsiMble. [Ipu3Haky cKkpemnBaronmxcs
npsaMeix. [TapannensHbie npsmble B
IIPOCTPAHCTBE

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/6065/start/125651/



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8866e3a2

25

26

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSMOI1 MapaijieIbHON
JTAaHHOU MPSIMOM, TPOXOAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIeKaleill Ha
JlaHHOU mpsiMoii. JleMMa o0 mepeceueHrn
napauieIbHbIX MPSMBIX IJTIOCKOCTHIO
[TapanmnensHOCTh TpeX MpsIMBIX. Teopema

0 TpEX MmapauIeNbHBIX NpsAMbIX. Teopema
0 CKpPEUIMBAIOIINXCS MPSIMBIX

Poccuiickas aneKkTpoHHas 1mIKoJia
https://resh.edu.ru/subject/lesson/5444/start/221486/

bub6muoreka LIOK https://m.edsoo.ru/8866ce80

27

[TapaynenbsHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALIICIHLHOTO
npoektupoBanus. 300paxeHne pa3HbIx
buryp B napaisienbHON NPOSKIIUU

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4724/start/20411/

28

LlenTpanbHasa npoekuus. Yrou ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY IPSAMBIMU

29

30

31

3aa4yM Ha JOKa3aTeNIbCTBO U
HCCIIEJOBAHNE, CBA3AHHBIE C
PAacCIIOJIOKEHUEM IIPSMBIX B IPOCTPAHCTBE

[lonsTHA: MapamIeabHOCTh IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
HapajyIeIbHOCTU MPSAMON U MJIOCKOCTH.
CBoiicTBa NapaJJIENbHOCTH NPSIMOU U
IUIOCKOCTH

I'eomeTpuueckue 3aaun Ha BEIYUCICHHE
U JIOKa3aTeNIbCTBO, CBSA3aHHBIE C
NapauIeTbHOCTHIO MPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE

bubmmoreka [{TOK https://m.edsoo.ru/8866d1fa

bubmoreka [{OK https://m.edsoo.ru/8866d34e

bubnunorexa I{TOK https://m.edsoo.ru/8866e01e

32

ITocTpoenue ceueHus, MIPOXOAAIIETO

Pocculickas 351eKTpOHHas MIKOJa



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

yepe3 JaHHYIO0 NPSIMYIO Ha YepTexe U
NapajuieibHOTO IPYyrou npsamoi. Pacuér
OTHOLLEHUN

https://resh.edu.ru/subject/lesson/5444/start/221486/

33

[MapannensHas mpoeKus, TPUMEHEHUE
JUTSI TIOCTPOCHHUS CEUSHUH Ky0a u
napauienenunena. CBoncTaa
napajuielieue/1a ¥ Mpu3Mbl

34

35

36

37

38

[MapannensHble iockoctu. [IpusHaku
NapaJJIeIbHOCTH JIBYX IUIOCKOCTEH

Teopema 0 mapamienbHOCTH U
€IUHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJSIIEH Yepe3 TOUKyY, He
MPUHAJICHKALLYIO TaHHOUW MIIOCKOCTH U
CIEICTBUS U3 HEE

CBolicTBa napajuIeabHbIX TNIOCKOCTEN: O
NapaJuIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY [IEPECEUEHUH JIBYX NTapalJIeNIbHbBIX
IIJIOCKOCTEN TpeThen

CaoiicTBa napanenbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapauIeIbHBIX NPSMBIX,
3aKJIFOYEHHBIX MEXy apajieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUSHUH MPSIMOH ©
JBYMsI TTapaIeIbHBIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/4724/start/20411/

bubmuoteka [{OK https://m.edsoo.ru/8a14406e

bubnmoreka [{OK https://m.edsoo.ru/8al441a4

bubnmnoreka [{OK https://m.edsoo.ru/8al442da

39

IToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYTOJIBHAKA

bubnuoteka [{OK https://m.edsoo.ru/8a143f06

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO

Pocculickas 351eKTpOHHas MIKOJa



https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

napajujicjicnmicaa

https://resh.edu.ru/subject/lesson/5444/start/221486/

41

42

43

Brruncnenue JMH OTPE3KOB B Ky0Oe U
IPSIMOYTOJIBHOM MapajuieenuIene

[leprieHAMKYIASIPHOCTD MPAMOUN 1
wiockocTH. [Ipu3nak
NEPIEeHIUKYISIPHOCTH IPSIMON U
TUIOCKOCTH

[leprieHIUKYISAPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
TUIOCKOCTH

Poccuiickas aneKkTpoHHas 1mIKoJia
https://resh.edu.ru/subject/lesson/4724/start/20411/

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSMOM, TPOXOSIICH
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYIISIPHON K MIIOCKOCTH

Poccuiickas QJICKTPOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/6127/start/221519/

45

[I;mockocTH U nepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

47

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpAMBbIC B MHOT'OI'paHHUKAX

[leprienauKynap 1 HaKIOHHAS.
[TocTpoenue nepneHuKyisapa u3 TOUKU
Ha MPSIMYIO

Poccuiickas QJICKTPOHHA MIKOJIAa
https://resh.edu.ru/subject/lesson/4748/start/20810/

48

[leprienquKynAp ¥ HaKJIOHHASI.
[locTpoenue nepneHuKyisapa u3 TOUKU
Ha NPAMYIO

bubmumoreka [{OK https://m.edsoo.ru/8867013e

49

TeopeMa 0 TpEX mepHeHANKYIApax
(mpsimast 1 oOpaTHas)

bubmmoreka LIOK https://m.edsoo.ru/88670508

50

TeopeMa 0 TpEX nmepHneHAUKYIApax



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

(mpsiMast 1 oOpartHas)

YToa Mexay CKpeluuBarOIIMMUCS

Poccuiickas aneKkTpoHHas mKoJia

>1 PSIMBIMH https://resh.edu.ru/subject/lesson/5444/start/221486/
[Touck neprneHIuKyIspHBIX IPSIMBIX C

52 MTOMOIIBIO TIEPIICHINKYJISPHBIX
IIJIOCKOCTEMN

53 OpToroHanabHOE TPOSKTUPOBAHUE Poccniicias onextp OHfIaﬂ Hoa

https://resh.edu.ru/subject/lesson/4724/start/20411/

[TocTpoenue ceuenuii kyba, IpU3Msl,

54 NPaBUILHON MUPAMHJIBI C TOMOIIBIO bubnunoreka LIOK https://m.edsoo.ru/8867103e
OPTOrOHAJILHON IIPOEKIIUU
[ToctpoeHue ceueHuit Kyda, mIpU3MBlL,

55 MPaBUIIbHON MUPAMU/IBI C TOMOLIBIO
OPTOTOHAJILHON NIPOEKINU
CummeTpusi B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO IIOCKOCTH. ITmockocTH bub6muoreka [IOK https://m.edsoo.ru/88671188
CUMMETPUI B MHOTOTPaHHUKAX

57 Hlpusiax nepet MKy IAPHOCTH MPAMOH i bubnunoreka [IOK https://m.edsoo.ru/886712d2
TJIOCKOCTH KakK CIIEJACTBUE CUMMETPUHU

58 HpameHbje MHOTOrpRHHHKiL. PacuCr bu6mmoreka IIOK https://m.edsoo.ru/8al4406e
pacCTOSTHUM OT TOYKHU JI0 TNTIOCKOCTH

59 HpaBHHLHLVIe MHOTOTPAHHHKH. PactiCr bubnmnoreka [{OK https://m.edsoo.ru/8al441a4
PAcCTOSIHUM OT TOYKHU JO MIIOCKOCTH
Croco0bI ONTyCTUTH MEPIICHIUKYISPBI:

60 CUMMETPHSI, CABUT TOYKH T10 bubnuoteka L{OK https://m.edsoo.ru/8al442da
napajuieIbHON IPSIMOU

61 CABHT 10 HEMapaLIebHOH NPAMOI, bu6mmoreka LIOK https://m.edsoo.ru/8a143f06

M3MEHEHHUE PACCTOSTHUM



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

62

KonTtponsHas padora "B3anmuoe
pacrojokeHue MPSMBIX U MIIOCKOCTE! B
npocTtpaHcTse"

63

[ToBTOpEHUE: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTHU, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

bubmuoreka [IOK https://m.edsoo.ru/8866ce80

64

65

66

IToBTOpEHME: YyrOa MEXIY
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

['eomeTpuyeckre MEeTOAbl BBIYMCICHUS
yrila Mexay NpsIMbIMU B MHOT'OTPaHHUKAX

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPAHHOTO yrja

bubmmoreka L{TOK https://m.edsoo.ru/8866d1fa

bu6nuoreka IIOK https://m.edsoo.ru/8866d34e

bu6nuoreka IIOK https://m.edsoo.ru/8866e01e

67

IlepnenquKyIspHBIE ITOCKOCTH.
CBolicTBa B3aMMHO HEPIEHINKYISIPHBIX
IJIOCKOCTEN

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/subject/lesson/5444/start/221486/

68

69

70

[Tpu3Hak neprneHuKyJIIpHOCTH
IJIOCKOCTEW; TeOpeMa O NMPSMON
MePECEeUCHUS ABYX MIOCKOCTEN
NEPNEHANKYIJISIPHBIX TPEThEN MIIOCKOCTH
[IpsiMoyronbpHBIN Mapauienenumnen; Kyo;
WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBLHOTO
napasuiesenumnena

TeopeMa 0 JUaroHaJii npssMoyroJibHOTO
napaejenuiica u CJICaACTBUC U3 Hee

Poccuiickasa 9JICKTPOHHAA MIKOJIa
https://resh.edu.ru/subject/lesson/4724/start/20411/

bubmmoreka [IOK https://m.edsoo.ru/88670508

71

CrepeoMeTpHuuecKkre U MpUKIIaTHbIE
3aJ]aui, CBA3aHHbBIE CO B3AUMHBIM



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/88670508

PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

73

74

HOBTOpCHI/IeZ CKpCIIUBAOIIHECSA IIPSAMBIC,
napajiCJIbHBIC IIJIOCKOCTU B CTaAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEXy CKPELUBAIOLIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

PaccrosiHue oT TOUkH 710 IIJIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

bubmmorexa LIOK https://m.edsoo.ru/88670a62

bubnuoreka [{OK https://m.edsoo.ru/8al42ac0

75

Brluncnenue paccTosHUN MEXY
CKPELIMBAIOIIMMHUCS IPSIMBIMHU C
IIOMOUIBIO NEPIIEHAUKYISIPHON IIIOCKOCTH

bubmuoreka I{OK https://m.edsoo.ru/8al42ac0

76

TpéxrpanHslil yroi, HEpaBeHCTBa IS
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yIJIa

bubnuoteka [{OK https://m.edsoo.ru/8al42ac0

77

78

DnemMeHTHI chepuuecKoil reOMEeTPUH:
reoJIe3nYecKue JIMHUU Ha 3emiie

KonTtponbHas padota "Yrisl u
paccrosiHus"

bubnuoteka [{OK https://m.edsoo.ru/8al42ac0

79

Cucrematu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro 3JeMeHTHI"

80

81

IIupamupa. Buasl nupamun. IlpaBunibHas
nupaMuaa

[Ipusma. IIpsimast u HaKIIOHHASI TPU3MBIL.
[IpaBunbHas npusma

Poccuiickasa 9JICKTPOHHAA MIKOJIa
https://resh.edu.ru/subject/lesson/5866/start/221576/

Poccuiickasa 9JICKTPOHHAA MIKOJIa
https://resh.edu.ru/subject/lesson/5443/start/21270/

82

[Ipamoii napauienenunes,



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

IPSIMOYTOJIBHBIN Napajuienenumnen, Kyo

Breinykibie MHOTOrpaHHUKHU. Teopema

83 . 1 bubnrorexa LIOK https://m.edsoo.ru/8866f630
Ditnepa
Breinykibie MHOTOrpaHHUKHU. Teopema

84 Diinepa. [IpaBUIbHBIC U TOIYIIPABUIBHBIC 1 bubmuoreka LITOK https://m.edsoo.ru/8866f8ba
MHOTI'OI'PaHHUKH

85 KonTtponpHas padora "MHoOrorpaHHUKT" 1

86 [ToHsiTHE BEeKTOpa Ha MJIOCKOCTHU U B 1 Poccuiickas 3neKTpoHHas 1IKOIa
HPOCTPAHCTBE https://resh.edu.ru/subject/lesson/4758/start/21648/

87 CymMma BEKTOpOB

88 Pa3HocTh BEeKTOpPOB bubnunorexa LIOK https://m.edsoo.ru/8866d6fa

89 [Tpomesxyrounas arrecrauus. ['onoBas 1
npoBepoyHas paboTa

90 IIpomexyrounas arrecranus. ['ogoBas 1
poBepoyHas paborta

91 [TpaBuiio mapannenenunena bu6nuoreka LIOK https://m.edsoo.ru/8al44fbe

92 YMHOKEHNE BEKTOpa Ha YNCIIO0 bubnuoreka LIOK https://m.edsoo.ru/8a14539c
Pasnoxxenne BekTopa 1mo 6azucy Tpéx

93 BEKTOPOB, HE JISKAITUX B OJTHOM 1 bu6mmoreka [IOK https://m.edsoo.ru/8al4550e
TUTOCKOCTH

94 CkansgpHO€E MPOU3BENECHNE 1

95 Brruucnenue yria Mex1y BEKTOpaMu B 1 Pocculickas aneKTpOHgaﬂ HIKOJIA
IIPOCTPAHCTBE https://resh.edu.ru/subject/lesson/6404/start/132055/

96 [Tpocreiimme 3aa4un ¢ BEKTOPAMH 1

97 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 bubnuoreka LIOK https://m.edsoo.ru/8al44fbe

98 [Ipocreiimue 3amaun ¢ BEKTOpaMu 1 bubmuoteka [{OK https://m.edsoo.ru/8a14539¢c

99 [Ipocreiimme 3a1a4n ¢ BEKTOpaMu 1 bubnmoreka [{OK https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

100 O0o001IeHre U CUCTEMAaTH3aIUs 3HAHUHA bubmuoreka I{OK https://m.edsoo.ru/8al44c3a
101 0O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI bu6mmoreka LIOK https://m.edsoo.ru/8al44fbe
102 O06o001IeHre U CUCTEMaTH3allisl 3HAHHIA 1 bubmuoreka I{OK https://m.edsoo.ru/8a14539c
OBIIEE KOJIMYECTBO YACOB I10 102 6
[MPOTPAMME
11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
New/m | Tema ypoxa Kontpoabnbie  IlpakTnueckue Aara wHpopbie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes!
1 [ToBTOpenue Tems! "KoopauHaTsl BeKTopa 1
Ha IJIOCKOCTH U B MPOCTpaHCTBE"
) [ToBTOpenue tems! "CxkanspHoe 1
IIPOU3BEIEHNE BEKTOPOB"
Bxopnsmas auarsoctuka. TectupoBanue
3 [ToBTOopenue Temsl "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEHue Tembl "YpaBHEHHE IPAMOI, 1
MPOXO/SIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHeHUE MI0CKOCTH, HOPMAlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousseneHue

8 JIvHeiiHbIe HEpaBEHCTBA, TUHEUHOE



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c

IPOrpaMMHUPOBAHNE

JIvHeitHbIe HepaBEHCTBA, TUHEUHOE

o IPOrpaMMUPOBAHNE

10 AHaIMTAYECKHE METO/bI pacyéra yria
MEXIy NPSMBIMU B MHOI'OTpaHHUKAX

1 AHaIIMTUYECKHE METO/IbI pacyéra yria
MEXy INIOCKOCTSIMU B MHOTOTpaHHHUKAX

12 ®opmyna pacCTOSSHUSA OT TOYKH J10
IUIOCKOCTH B KOOpJAMHATaX

13 HaxoxneHnue paccTositHUl OT TOYKHU 110
IUIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOYKHU 10
IJIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonrtponbHas pabora "AHanmuTuueckas
reoMerpus"

16 CeueHuss MHOTOTPAaHHUKOB: CTaHAAPTHBIE
MHOTOTPaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHuss MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS NIPSIMBIX U
IIJIOCKOCTEMN

19 [TapannenbHble psIMBbIE U TUIOCKOCTH:
napaJuleJIbHbIE CEUEHUS

20 [TapannenbHble TPsIMbIE U TNIOCKOCTHU:
pacu€T OTHOLIECHMI
[TapannenbHble NpsIMbIE U IUIOCKOCTH:

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS

MMPAMBIMHA




22

[lepneniuKynsipHbIE IPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEePHEHANKYJISPHBIX INIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

23

[IepnieHauKyIspHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
HNEPHEHANKYIIApAx

24

25

26

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

[ToBTOpEHUE: MIIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust
[ToBTOpEHMeE: MIOMAAN

MHOTOYTOJIbHUKOB, (OPMYJIBI IJIs
riomiaen, cooopakeHus moaoous

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
riomiaien, cooopakeHus moaoous

28

[Tnomany ceueHnii MHOTOTPaHHUKOB:
TUTOIIAN TTOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHUS O 100Mst

29

30

[Inomanu cedeHnii MHOTOrpaHHUKOB:
IUIOIIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100MsT
KonTtponshas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"




O61éM Tena. OOBeM MPSIMOYTOIBHOTO

31 napaieNenumea

32 3anaun 00 yABOCHUHU Ky0a, 0 KBapaType
Ky0a; O TPUCEKINH yIiIa
CrepeoMeTpHUYECKHUE 3a/1a4H, CBSI3aHHBIC C

33 00BEMOM TTPSMOYTOJIBHOTO
napaiesienue/a
[IpuknaaHbie 3a7a49u, CBSI3aHHBIC C

34 BBIUKCIICHHEM 00BbEMA MPSIMOYTOJILHOTO
napaiesienue/a

35 O0BEM MO TIPU3MEI

36 CrepeoMeTpHUYECKUE 3a/1a4H, CBSI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TIPSIMOM TTPU3MBI

37 [Tpuxiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOI TPU3MBI
Borunicnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenénHoro uarerpaita. Oobpém
HAaKJIOHHOM MPU3MBI
Brruncnenue 06EMOB Tell € TOMOIIBIO

39 onpeaenénHoro uarerpaita. Oobpém
TUPaMUIBI

40 ®dopmyna o0bpéMa nupamuabl. OTHOIICHKE
00BeMOB MUpaMU ¢ OOIITUM YTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 CrepeoMeTpuuecKUe 3a]a41, CBSI3aHHBIE C
00BEMaMU HAKIIOHHOM TTPHU3MBI

43 CrepeomeTpuyuecKkue 3aj1auu, CBI3aHHbIE C




00BbEMaMH TUPAMHUIBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBA3aHHbIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBSI3aHHBIE C 00BEMOM TTUPAMUIBI

16 [Ipumenenne 00bEMOB. Borunicienue
PacCTOSIHUS 70 TJIOCKOCTH

47 KonTpomnpHas padora "O0béM
MHOTOTrpaHHHKaA"
[{umuHaprdeckas TOBEPXHOCTb,

48 o0pa3yromue HUIHHIPHYECKON
MTOBEPXHOCTH

49 nmuaap. [psamoi KpyroBon HUITUHAP.
[1nomaas MOBEpXHOCTU HUINMHAPA

50 Konnueckas moBepXxHOCTh, 00pasyroiire
KOHHYECKOU noBepxHocTh. Konyc

51 CeueHue KOHYca MIOCKOCTBIO,
napajie’IbHON MIOCKOCTH OCHOBaHUS

59 VYceuénnslii konyc. M3o0paxkenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTU KOHYyCa

54 [Tnomaar OOKOBOM MOBEPXHOCTH U
MIOJIHOM MTOBEPXHOCTU KOHYCa
CrepeomeTpryuecKue 3aa4u Ha

55 JIOKAa3aTeIILCTBO M BEIYHCIICHUE,

MIOCTPOEHUEM CEUCHUH LUIIMH]IPA, KOHYCa




56

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CEUCHHH IIMIIMH/IPA, KOHYCa

S7

58

59

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
HUIMHAPOM

HpI/IKJ'IaI[HLIG 3aaa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

60

61

62

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

[Tepeceuenue cheps u mapa c
iockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. By u n3obpaxenue mapa

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpuueckre 3aauu Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit 1 mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTrpuueckre 3ajaun Ha
JI0Ka3aTeNNbCTBO U BBIYMCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYEHMH MIIO0CKOCTHIO

[IpukiaaHbie 3a/1a4u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha INIOCKOCTH,




BBIUMCJICHHSI B OKPY>KHOCTH, CTaH/IapTHBIC
monoous

Paznmuunnie KOM6I/IHaI_[I/II/I TCJI BpallICHUS U

68 MHOTOTPaHHUKOB

69 3agauu o Teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

20 3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TENI ¢ TOMOIIBIO

73 onpeaenénHoro uarerpaita. Oobpém
KOHYca

74 IInomiaau 00KOBOI M MOTHOM
MOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKre 3aa41, CBSI3aHHBIE C

75 BBIUKCIICHHEM 00BEMOB IMIIMHIPA,
KOHyca

76 [Ipuknanueie 3aaaun o Teme "OObEMBI U
MJI0IA I TOBEPXHOCTEHN Ten"
O0BEM 1Iapa 1 MapoBOTro CEKTOpa.
Teopema 06 00BEme mrapa. [1nomans

77 cheprl. CTepeoMeTpudecKue 3a/1a4u,

CBSI3aHHBIC C BBIUMCIICHUEM 00BEMOB
1Iapa, IapoBOro CETMEHTA U ILapOBOTO
CeKTopa




78

79

80

[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBSI3aHHBIE C 00BEMOM II1apa u
momaaso cepbl. COOTHOUMIEHUS MEKITY
IJIOMIA IMU TTOBEPXHOCTEH U 00bEMaMHK
IMONOOHBIX TEN

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTpruecKUe 3a]a4l, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIACH
MOBEPXHOCTEH

KonTtponbnas padora "[1nomamu
HOBEPXHOCTU U 0OBEMBI KPYTIIbIX Tet"

81

82

83

84

JBuxenust npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCcTBO puryp. OO0mue
CBOICTBA JBHKCHUHN

Buae! nBukeHnin: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAsl CUMMETPUS,
3epKaJIbHasi CHMMETPHUSI, TOBOPOT BOKPYT
IPSAMOi

[Ipeo6pazoBanust mogodus. [Ipsmas u
cdepa Ditnepa

['eomeTpuyeckue 3a1a4un Ha MPUMEHECHHUE
JIBHKEHUS

85

86

Kontponbnas padota "BekTops! B
npocTpaHcTse"

Ob6o6maroriee nosropenue 11 noHsATHit 1
METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allMs 3HAHWI:




"ITapanmienbHOCTb NPSAMBIX U INIOCKOCTEN
B MpocTpaHcTse"

87

Ob6o6maromee noropenue 11 noHsATH 1
MeTOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"BexTops! B mpocTpaHcTBe"

88

89

90

91

92

O6o6matomee moBTopeHue 11 moHITHI 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"BexTopsl B mpocTpaHcTe"

O6o6matomee moBropeHue 11 moHsITHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHUKa"

Ob6o6uaromee noropenue 11 noHsATUi U
MeTo/10B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

Ob6o6uaroree noropeHue 11 noHsATU U
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUM:
"ITnomaay MOBEPXHOCTU U 0O BEMBI
KpyTJbIX Ten"

Ob6o6maroree noropenue 11 noHATHi 1
MeTo/10B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHUI:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyJibIX Ten"

93

IIpomexyrounas arrecranus. I'ogosas




npoBepoyHas pabora

94

95

[IpomesxkyTounas arrecranus. ['ogoBas
npoBepouHas pabora

[ToBTOpEeHHE, 0000IICHUE U
CHCTEMAaTH3aLNs 3HAHUH

96

Hcropus pasBUTHs CTEPEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ pojlb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUH KaK
HAyKU U €€ pojlb B pa3BUTHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

100

101

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BuTus CTepeoMETpUH Kak
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOT ni

HcTopus pa3BUTHS CTEPEOMETPUH KaK

102 HayKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT ni

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA
Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. [ 'eomeTrpusi.
10-11 xnacc. Yuebuuk. ba3oBblit v yriayOnE€HHBI ypOBHU

['eomerpus. Pabouas Terpaas. 10 knacc. ba3zoBelit u mpodUIbHBINA YPOBHH.

METOIAUYECKHUE MATEPUAJIBI IJIA YUUTEJIA
I'eometpusi. CamocTtositenbubie paboThl. 10 kiacc. 11 kmace. M.A. Muenckas
I'eomerpus. Junaktuueckue matepuansl. 10 kiacc. 11 knacce. ba3oBsliil u
npoduneHelil ypoau. b.I'. 3uB

['eometpust. KoutponbHbie paboThl 1 utorosbie Tecthl. 10-11 knacc. M.A. Muenckas

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET
HTTPS://RESH.EDU.RU/HTTPS://
WWW.YAKLASS.RUHTTPS://SK
https://interneturok.ru/https://foxfor
https://ege.sdamgia.ru
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