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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OPMHUpPOBAHUE MOHHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPIKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, HUCCIIETOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp)KAaTEIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHoro npeameTa «MartemMaTnkay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBbIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIe/IbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNIbHONW MPOEKUHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: N-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUM BEKTOpAa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MpU3MBI, HWIMHAPA, MUpaMUabl U KoHyca. OO0BEM 11apa U MIapoOBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMNUCAHHOM B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IIPOCKTUPOBAHUSA, METOJ IEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHCcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHWCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOr0 Hapoja, cpopMUpPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) hcTeTHYeCKO€e BOCIIUTAHHE!

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr u pealn30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM Ui pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYIO M HCCIEIOBATEILCKYIO JCSITEIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKKM MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  MPEoOpPa3OBBIBATH  CYXKIACHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yJbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH Je(UUUTH MHPOPMALUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLIHOHAIbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPHU PELICHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOW palOThI, pacHpenesiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B MPOCTPAHCTRE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOTOHAJIBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MMOHSATHUSMH, COOTBETCTBYIOLIUMHU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MAaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH (PyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OTEepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C TE€JIAMH BpPAILCHUS: IIWIHHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB WU TEJ BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBWKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHMs MO 00US;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 21 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTb MPSIMBIX U 93
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHCcTBE 11
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 7 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 6 0




11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 00600IIEHNE U 15 1
cucTeMaTu3auus 3HaHUI
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 14 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 99 8 0




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosmyecTBo yacoB
[
; DaeKTpoHHbIE HHPPOBBIE
n/ Tema ypoka Kontpoxy — Hpaxkruy Jara uzydyenus P unpp
Bcero HbIE ecKHe o0pa3oBaTesibHbIE pecypchl
n
padoThI padoTshI
OcHOBHBIE TpaBUIIa H300PAKECHUS HA
MCYHKE TNTOCKOCTH, TapaJlIeIbHBIX )
PHCYH P 1 https://resh.edu.ru/subject/lesson/4756/

HPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[ToHsATHS cTEepeOMETpHUH: TOUKA, _
https://resh.edu.ru/subject/lesson/4756/

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

npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO.

OcHOBHBIE TTpaBUIIa H300PAKECHUS HA

1 dlya sozdaniya motivacii_k teme -
PHUCYHKE TLTOCKOCTH, ITapaJlICIbHBIX izobrazhenie prostanstvennyh_figur _na_plos
IPSIMBIX (OTPE3KOB), CEPETUHBI kosti
OTpe3Ka
[TonsTus: nepecekaronimecs
IIJIOCKOCTH, IEPECEKArOLIUECs IpsiMast 1 https://resh.edu.ru/subject/lesson/4756/

Y TJIOCKOCTh; TOJYIIPOCTPAHCTBO
http://geometry2006.narod.ru/Lessons/10-

MHororpaHHUKH, U300paxeHne

. 11/3a.pptx
npocTeiiimx HPOCTpaHCTBengHX 1 http://geometry2006.narod.ru/L essons/10-
(Guryp, HECYLIECTBYIOIHMX OOBEKTOB 11/14d.pptx

MHororpaHHUKH, U300paKeHne

N http://geometry2006.narod.ru/Lessons/10-
MPOCTEUIINX TPOCTPAHCTBEHHBIX 1

11/3c.pptx

¢buryp, HeCyIEeCTBYIOIHUX 00BEKTOB
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AKCHOMBI CTEPEOMETPUHU U NIEPBBIE

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

0 CIIEICTBUS U3 HUX 11/1.pptx

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE http://geometry2006.narod.ru/Lessons/10-
CIIEICTBUS U3 HUX 11/2.pptx
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus

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

8 MPSIMBIX U IJIOCKOCTEH B

11/1.pptx
npoctpanctBe. O603HaUEHUS TPSIMbIX
U IJIOCKOCTEH
N300pakeHne ceueHuil mupaMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenue https://resh.edu.ru/subject/lesson/4912/

9 [epecevyeHus MOJIy4eHHBIX http://metodisty.ru/m/files/view/zadachi_na_p
ILUIOCKOCTEI. PaCKpaH_II/IBaHI/IC ostroenie sechenii _mnogogrannikov
IIOCTPOECHHBIX CEYEHUN Pa3HbIMU
L[BETaMU
N300pakeHne ceueHuil nmupaMupl,

Ky0a ¥ IpU3Mbl, KOTOPbIE TPOXOASAT
yepe3 ux péopa. M3o6paxenue

10 IepECeYECHUS OTYIEHHBIX https://resh.edu.ru/subject/lesson/4912/
mIockocTeil. PackpammBanue
MIOCTPOECHHBIX CEYEHUN pa3HbIMU
L[BETaMU
N300paxeHune ceyeHnit mupamMuibl,

Ky0a U pU3Mbl, KOTOpPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenue
11 IepECEYEHUS OITYIEHHBIX https://resh.edu.ru/subject/lesson/4912/ \

mIockocTeil. PackpammuBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU
LBETaMU



http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
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https://resh.edu.ru/subject/lesson/4912/
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Meron cnenoB 1 MOCTPOEHUs

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

12
CEUYEHUI 11/14d.pptx
MeTon crefioB Uil TOCTPOCHHUS
. . . http://geometry2006.narod.ru/Lessons/10-
13 cedyeHuii. CBoOMCTBA MepeceyeHU i
. 11/15b.pptx
HPSIMBIX U IIJIOCKOCTEN
MeTon crefioB Uil TOCTPOCHHUS
. . . http://geometry2006.narod.ru/Lessons/10-
14 cedyeHuii. CBoOIMCTBA MepeceyeHU i
N 11/15c.pptx
MPSIMBIX U IJIOCKOCTEH
[TocTpoeHune ceuenuii B nupamMue,
15 KyOe 110 TpéM To4YKaM Ha péOpax. http://geometry2006.narod.ru/Lessons/10-
Co3naHne BBIHOCHBIX YEPTEXEN U 11/15d.pptx
3aMuch MIaroB MOCTPOSHUS
[TocTpoeHune ceuenuii B nupamMu/e,
16 KyOe 110 TpéM To4YKaM Ha péOpax. http://geometry2006.narod.ru/Lessons/10-
Co3nanne BBIHOCHBIX YEPTEXKEN U 11/15e.pptx
3aMuch MIaroB MOCTPOCHUS
[TocTpoeHune ceuenuii B mupamMu/e,
17 KyOe 1o TpéM TouKaM Ha péOpax. http://geometry2006.narod.ru/Lessons/10-
Co3anrie BBIHOCHBIX YEPTEXKEH U 11/15e.pptx
3aIKCh I1aroB MOCTPOEHUS
[TocTpoeHune ceuenuii B mupamMu/e,
18 KyOe 110 TpéM TouKaM Ha péOpax. http://geometry2006.narod.ru/Lessons/10-
Co3anrie BBIHOCHBIX YEPTEXKEH U 11/15e.pptx
3aMuch UIaroB MOCTPOEHUS
IToBTOpenue nnanumerpun: Teopema o
19 MIPOIOPLIMOHANIBHBIX OTPE3KaXx.
[TogoOue TpeyroJbHUKOB
IToBTOpenue mnanumerpun: Teopema
20 Menenas. Pacuersl B ceUeHUSAX Ha

BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/IH
Pa3BUTHA IINIAHUMCTPHU U
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http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
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http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
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http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
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http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

CTEpPEOMETPUH

21

Kontposnbhas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

22

B3anMHOe pacnosnokeHue npsmsIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpenuBaromumxcs
npsMbIx. [lapaniensHble npsMble B
IIPOCTPAHCTBE

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

11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-

11/5b.pptx

23

24

Teopema 0 CyIlIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napasieIbHON JaHHOW MPSMOM,
MPOXOASAIIECH uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKalllel Ha
JaHHOU npsiMoil. Jlemma o
MePECCUCHUH MapaATIICIbHBIX TPSIMBIX
IJIOCKOCTBIO

[TapannenpHOCTb TPEX NPSMBIX.
Teopema o Tpéx nmapamienbHbIX
npsmbIx. TeopeMa 0 CKpeImBaroIuxcs
MIPSIMBIX



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

[TapannensHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MapaJlJICILHOTO

http://metodisty.ru/m/files/view/ugol mezhdu

25 npoektupoBanus. M3o00paxkeHue . .
pryamoi_i_ploskostju
pasHbIX (GUTYp B MapayjieabHON
MIPOEKIINU
LenTpanbHas npoekus. Yroi ¢ http://metodisty.ru/m/files/view/ugol_mezhdu
26 COHAIIPaBJIEHHBIMH CTOPOHAMH. YTOJI skrechivajuchimisya_pryamymi_2013 01 2
MEXy MPSMbIMU 0
3ajaun Ha JOKA3aTeNbCTBO U
97 HCCIIeIOBAaHNE, CBI3aHHEIC C http://metodistv.ru/m/fi_les_/view/rasstova-nie
PaCIIOJIOKEHUEM IIPSIMBIX B mezhdu_skrechivajuchimisya_pryamymi
IIPOCTPAHCTBE
[ToHsTHS: MapaNaeNnbHOCTh NPAMON U
HHOCKOCTI B HPOCTpaHCTBe' Hpusrax http://geometry2006.narod.ru/Lessons/10-
28 MapajuIeIbHOCTH MPSMOU M TJIOCKOCTH.
11/7a.pptx
CaoiicTBa napauienbHOCTH NPSIMON U
IJIOCKOCTH
I'eomerpuueckue 3a1auun Ha
29 BBIYHCIICHHE U J0KAa3aTelIbCTRO, http://geometry2006.narod.ru/Lessons/10-
CBSI3aHHBIE C MAPAILIETbHOCTHIO 11/7b.pptx
MPSIMBIX U TTIOCKOCTEHN B IPOCTPAHCTBE
ITocTpoeHue ceueHus, MPOXOIALIETO
30 4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U http://geometry2006.narod.ru/Lessons/10-
MapaJuIeIbHOTO APYTOM MPSMON. 11/12.pptx
Pacuér oTHOLIEHMIT
[TapannensHas npoexus, IpUMEHEHNE
31 U1l IOCTPOEHHUS CeUeHH Ky0a U http://geometry2006.narod.ru/Lessons/10-
napauienenunena. CeoncTaa 11/13.pptx
napajuiefienune1a u NpusMbl
39 [TapamnensHbie mockoctu. IIpusHaku http://geometry2006.narod.ru/Lessons/10-

[apaJUIEIbHOCTH JABYX IUIOCKOCTEH

11/8a.pptx
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http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx
http://geometry2006.narod.ru/Lessons/10-11/12.pptx
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33

Teopema o0 nmapauiebHOCTH U
€MHCTBEHHOCTH INIOCKOCTH,
IIPOXOAAIIEH Yepe3 TOUKY, HE
MIPUHAUISKALYIO JTaHHOM INIOCKOCTH U
CJIEACTBUS U3 HEE

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

34

CaolicTBa napauienbHbIX MIIOCKOCTEH:
0 MapaJlyIeIbHOCTH MPSAMBIX
IepeceyeHus pu NEPEeCceUeHUH JBYX
MapajyIebHbIX TIOCKOCTEN TPETheu

35

CaoiicTBa napauienbHbIX MJIOCKOCTEH:
00 OTpe3Kax HmapaIeTbHBIX MPSIMBIX,
3aKJIFOYEHHBIX MEXKAY MapalIeIbHbBIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM
C IByMs NapajyieJIbHbIMU TIOCKOCTSIMU

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

36

37

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUS
NPSIMOYTOJIBHOTO TPEYTOJIbHUKA

38

CaoiicTBa Ky0a U MpSIMOYTOJILHOTO
napajuleJenune1a

39

40

41

Brruncnenue JMH OTpe3KOB B KyOe 1
MIPSIMOYTOJIBHOM IapajuieIenuIe e

IlepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTHU IIPSIMOHN U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMOHN U
IIJIOCKOCTH

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

http://geometry2006.narod.ru/Lessons/10-
11/17a.pptx
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Teopema 0 CyIl1eCTBOBAHUU U
€AUHCTBEHHOCTH IIPSIMO,

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

42 IIPOXOALIEH Yepe3 TOUKY ) 11/17b.00tx
MIPOCTPAHCTBA U MEPIECHIUKYISIPHON K
IUIOCKOCTH
43 [ImocKOCTH U IEPIIEHIUKYIIPHBIE UM
Hp?IMBIC B MHOI‘OI‘paHHI/IKaX
44 [TmockoCTH ¥ MEPIIEHIUKYIISIPHBIE UM
MPSIMBIE B MHOTOT'PaHHHKAX
[lepneHquKyIsIp ¥ HAKJIOHHAS.
45 S P e — http://geometry2006.narod.ru/Lessons/10-
p PHCHMIYIIAD 11/18.pptx
TOYKH Ha MPSIMYIO
IlepnieHnuKyIISIp U HaKJIOHHAS.
16 HOET osﬂnznep OHTKYIDA 13 http://geometry2006.narod.ru/Lessons/10-
p PHCHAMKYIAD 11/18.pptx
TOYKH Ha MPSIMYIO
47 Teopema o TpEX NepHeHIUKYIApax
(npsiMast u oOpaTHas)
48 Teopema o TpEx nmepneHUKYISIpax
(npsimast 1 oOpaTHast)
49 Yron Mexay CKpenmBaromuMHUCs
HpSIMI)IMI/I
[Tonck nepreHIMKyIspHBIX IPSIMBIX C
50 IIOMOILBIO IIEPIEHAUKYIIPHBIX
IJIOCKOCTEHN
51 OPTOrOHANLHOE IDOCKTHDOBAMIE http://geometry2006.narod.ru/Lessons/10-
p p p 11/22b.pptx
[TocTpoenue ceuenuit Kyoa, MPU3MBI, i . . .
. http://metodisty.ru/m/files/view/postroenie se
52 MPaBUILHON MUPAMU/IBI C TOMOLIBIO

OpTOFOHaHBHOﬁ IIpOCKINHU

chenii_mnogogrannikov
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CuMMeTpHs B IPOCTPAHCTBE

53 OTHOCUTEIBHO TIOCKOCTH. [TnockocTu
CUMMETPUH B MHOTOTPaHHUKAX
[Ipu3Hak nepneHAuKyIIpHOCTH
o4 MPSAMOM U IJIOCKOCTH KaK CJIEICTBUE
CUMMETPUU
55 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér http://geometry2006.narod.ru/Lessons/10-
pacCTOAHUN OT TOYKH J0 MIIOCKOCTH 11/20d.pptx
(1IOCOGEI OMYCTHTE NEPIICH MY APE: http://geometry2006.narod.ru/Lessons/10-
56 CUMMETPHUSI, CABUT TOYKH I10
. . 11/20h.pptx
napajuieJIbHON IpsIMOi
57 CaBur no HenapauienabHON NpIMOH,
M3MEHEHUE PACCTOSHUM
Kontposbnas padota "B3anmuoe
58 PacoIOKEHUE NPSIMBIX U TJIOCKOCTEN
B IIpocTpaHcTBe"
[ToBTOpEHME: Yyroy Mexay NpsMbIMU
59 Ha IIJIOCKOCTH, TPUTOHOMETPHS B http://geometry2006.narod.ru/Lessons/10-
IIPOU3BOJILHOM TPEYTOJIbHUKE, 11/16a.pptx
TeopemMa KOCUHYCOB
[ToBTOpEHME: yrom Mexay
60 CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
MIPOCTPAHCTBE
['eomeTpryeckre METOIBI BHIYUCICHUS
61 VITIA MEZKITY IDAMBIMH B http://geometry2006.narod.ru/Lessons/10-
11/16d.pptx
MHOTOTPaHHUKAX
62 JIByrpanHbIil yroy. CBOMCTBO http://geometry2006.narod.ru/Lessons/10-
JIMHEWHBIX YIJIOB ABYTPAHHOIO yria 11/21a.pptx
HepljeHHHKyMpHHe TIOCKOCTH. http://geometry2006.narod.ru/Lessons/10-
63 CBoiicTBa B3aMHO

MEPIEHIUKYIISIPHBIX TUIOCKOCTEN

11/22a.pptx
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64

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOK
[IEPECEUYCHUS IBYX IUIOCKOCTEH
HEePIEHANKYIIPHBIX TPEThEH
IJIOCKOCTH

65

[IpssMOyTONBHBIN NTapajuIeICIUIIe;
KyO; u3MepeHusi, CBOiicTBa
IPSAMOYTOJIBHOTO IIapajuIeIICIIUIIe1a

66

67

68

Teopema o guaroHamu
MPAMOYTOJIBHOTO TMapajuiesienuIieia u
CJIEeACTBHE U3 HEE

CTGPGOMeTpI/I‘IeCKI/IC U IIPUKIIAIHBIC
3aJda4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/ICZ CKPCIIMBAIOIIHUECCA
IpsAMBIC, ITApaJUICIIbHBIC IIJIIOCKOCTH B
CTaHAAPTHBIX MHOTOT'paHHUKAaX

69

[Tapa napasnienbHbIX IIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MPOCTHIX CUTYAIUIX

70

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TNIOCKOCTH

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



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

Beluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C

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

& IIOMOILBIO NIEPIECHANKYJIAPHON 11/20f.pptx
IJIOCKOCTH
TpéxrpaHHslil yroj, HEpaBeHCTBA IS
79 TpexTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB H
CHUHYCOB JUIsl TPEXTPAHHOIO yIJIa
73 DneMeHTHl chepruuecKoil reoMeTpun:
reoJIe3nYeCcKue JIMHUU Ha 3emiie
74 KonTponbnas pabota "Yrisl u
paccrosaHus"
75 CucremaTu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1€MeHThI"
76 [Mupamuna. Buasl nupamu. http://geometry2006.narod.ru/Lessons/10-
[IpaBunbHasg nupamuga 11/24.pptx
77 IIpusma. IIpsAmas u HakIOHHAs
npusMel. [IpaBunbHas npusma
78 [Tpsamoit napamienenunen,
MPSIMOYTOJIBHBIN Mapajienenumnen, Kyo
79 Brinyxiible MHOrorpanHuku. Teopema
Diinepa
Beintykiieie MHOrorpanHuku. Teopema gtlt/pziélgeortr)l(etrv2006.narod.ru/Lessons/lO-
80 Ditnepa. TpasuibHbie u http://geometry2006.narod.ru/Lessons/10-
MIOJIyTIPABUIIbHBIE MHOTOTPaHHUKHU 11/28.00tx
81 KonTponbhas pabora
"MHororpanHuku"
82 [TonsiTHE BEKTOpaA Ha NJIIOCKOCTH U B http://geometry2006.narod.ru/Lessons/10-

MIPOCTPAHCTBE

11/9a.pptx
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http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

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

83 CymMma BeKTOpoB 1 11/9b ppix
84 Pa3nocTh BekTOpOB
85 [TpaBuio napamienenumnena
86 YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenue BexTopa 1o 6asucy Tpéx
87 BEKTOPOB, HE JISKAIUX B OJTHON 1
TUIOCKOCTH
88 CkasipHOE TIPOU3BEICHUE 1
89 Brruuciienue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE
90 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
91 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
92 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1
93 HroroBasi kKoHTpoIbHAs paboTa 1
94 HToroBast KOHTpOJIbHASA paboTa 1
95 O606IEI€HI/I€ Y CUCTeMaTu3aIus 1
3HaHH
g  OOoOMICHNE U CHCTEMATH3ALMS 3HAHUIT 1
g7  OOoOmeHNe U CHCTeMATH3ALMs 3HAHUIT 1
gg  OOobuieHne 1 cuCTeMaTH3ALMS 3HAHHH 1
99 O000111eHIE U CUCTEMATH3aIIUs 3HAHUI 1
OBILIEE KOJIMYECTBO YACOB I1O0 99

I[TPOTPAMME



http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

11 KITACC

KoauuecTBO 4acoB

Ne KonTpoan  IlIpakTuu DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka JarTa uzydyenus
n/n Bcero bHbIE ecKue o0pa3oBaTe/ibHbIE PeCypChl
padoTbI padoTbI
https://www.yaklass.ru/p/geometria/11-
[ToBTopenue Temsl "KoopauHatel klass/priamougolnaia-sistema-koordinat-v-
1 BEKTOpA Ha IJIOCKOCTH U B 1 prostranstve-metod-koordinat-
npocTtpaHncTee” 10439/abstcissa-ordinata-i-applikata-tochki-
prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
ToBTopenue Temp! "CKaspHoe klass/priamouqoInaia—sistgma-koordinat-v-
2 | 1 prostranstve-metod-koordinat-10439/ugol-
TPOMSBE/ICHUE BEKTOPOB mezhdu-vektorami-skaliarnoe-proizvedenie-
9283
https://www.yaklass.ru/p/geometria/11-
ToBTopeHHe Temb "BbrancicHue yria klass/priamouqolnaia—siste_)ma—koordinat—v—
3 " 1 prostranstve-metod-koordinat-10439/ugol-
MEHILY BEKTOpaMH B MPOCTPAHCTBE mezhdu-vektorami-skaliarnoe-proizvedenie-
9283
[ToBTOpeHue TeMbl "YpaBHeHHE
4 MPSIMOM, IPOXOSAIIEN Yepes3 ABe 1
TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TIJIOCKOCTH B OTPE3Kax
5 VYpaBHEeHUE MIIOCKOCTH, HOPMaJb, 1
ypaBHEHUE TIOCKOCTH B OTpe3Kax
7 BexropHoe npousseneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1

MIPOrpaMMUpPOBaHHE



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

JInHelHbIE HEPABEHCTBA, JIMHEHOE

o IIPOrpaMMUpPOBaHHE

10 AHanmuTUYECKHE METObI pacuéra yria
MEXy MPSMBIMU B MHOT'OTPaHHUKAX
AHaIUTUYECKHE METO/IbI pacuéTa yria

11 MEXy IUTOCKOCTSIMH B
MHOT'OTPaHHUKAX

12 @opMyia pacCTOSIHUSA OT TOYKH 10
IJIOCKOCTH B KOOP/AMHATaX

13 HaxoxneHue paccTostHui OT TOUYKHU J0
MIJIOCKOCTH B KyOe

14 HaxoxnieHnue paccTostHu OT TOUKH A0
IIJIOCKOCTH B IPABUJIBHOM MUPaMHUJIE

15 KonTponbHas padota "Ananuruyeckas
reomeTpus”

16 CeueHnst MHOTOIpaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17 CeueHnst MHOTOIPaHHUKOB: METOJ{
CIIEJIOB
CeueHust MHOTOIPaHHUKOB:

18 CTaH/IapTHbIE TNIOCKOCTH, IEPECEUEHUSI
MPSIMBIX U IJIOCKOCTEN

19 HapaznesbHbie MPAMBIC H MA0CKOCTH: https://resh.edu.ru/subject/lesson/6065/
napajuieNIbHble CeUeHUS

20 [TapannenpHble MpsMBbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI
[TapanienbHble MpsiMble U TUIOCKOCTH:

21 YTJIBI MEXK1Y CKPEIBAIOIIUMUCS

IpsAMBIMHA



https://resh.edu.ru/subject/lesson/6065/

22

23

IlepnieHIuKyNspHBIE IPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

[lepnenqukynspHble IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
HEpIEHIUKYIIApax

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-
12048

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-proizvedenie-
9283

24

25

26

27

[IepnenquKynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHUKAX

[ToBTOpEHHE: MIOIIAN
MHOTOYT'OJIbHUKOB, OPMYJIbI ISt
TIonaael, COoOpakeHUs MOT00MS

[ToBTOpEeHMe: mIomaau
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ioaaen, cooopaxeHust moaoous
[ToBTOpenue: momanu
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
Ioaaen, cooopaxeHust moaoous

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

28

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJTOIA I TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaXeHUs MOA00us

https://resh.edu.ru/subject/lesson/6018/

29

30

[Inomany ceyeHnii MHOTOTpaHHUKOB:
IJIOUIa/IM TOBEPXHOCTEH, pa3pe3anHus
Ha 9aCcTH, COOOpaXeHUs MOA00us
Konrtponsnas pabdora "[loBropenue:

MHOTOTPaHHHUKH, CEUYEHUS
MHOIOTpaHHHUKOB"

https://resh.edu.ru/subject/lesson/5443/



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/
https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/

31

32

33

O06BeéM Tena. O0BeM MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 06 yaBoeHUH Kyda, 0
KBaJpaType Ky0a; O TPUCEKIIMU yIiia
CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO MapajuieyeuIe/ia

http://geometry2006.narod.ru/Lessons/10-
11/11/13a.pptx

34

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUUCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO MapasuIeyenuie/ia

35

36

37

OO6BEM TIPSIMOY TTPU3MBI

CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB
MPSAMON MPU3MBbI

[Ipuknansble 3a1a4m, CBSI3aHHBIE C
00BEMOM MPSIMOI MPU3MBI

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

https://resh.edu.ru/subject/lesson/5629/

38

39

40

41

Brruucnenue o0bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM
HAaKJIOHHOM IPU3MBbI

Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
MTUPAMU/IBI

dopmyna 00bEMa MUPaAMUIBL.
OTtHolieHNEe 00BEMOB TUPAMU] C
O0IIKM YTIIOM

dopmyna 00bEMa TUPAMUIBI.
OTtHoleHNEe 00BEMOB TUPAMU], C
O0IIKM YTTIOM

https://resh.edu.ru/subject/lesson/4046/



http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/
https://resh.edu.ru/subject/lesson/4046/

42

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOM
MIPU3MBI

43

44

CrepeoMeTpHUYECKUE 3a/1a4H,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI
[IpukiaaHbIC 3a/1a49H 110 TEME
"O0BEMBI TeN", CBI3aHHBIE C 00BEMOM
HAKJIOHHOH MPU3MBI

45

[IpuknagHele 3a1a4u 10 TEME
"O0BEMEI TeN", CBI3aHHBIE C 00BEMOM
MAPaMU/IBI

46

47

48

[Tpumenenne 00bEMOB. Brruncienue
pPaccTosHUSA A0 INIOCKOCTH

KonTponbnas padota "O0bém
MHOTOIpaHHuKa"
[unuaapudeckas MOBEPXHOCTD,
o0pa3yroIne UIHHIPHIECKOI
MMOBEPXHOCTHU

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

11/11/2 4 a.pptx

49

50

51

Hunuaap. [psmoit KpyroBor HUIMHAP.
[Inomane MOBEpXHOCTH HUIUHAPA
KoHnyeckas noBepXHOCTB,
o0Opa3zyromire KOHHIeCKOU
nosepxHoctu. Konyc

Ceuenue KoHyca MJIOCKOCTHIO,
NapajuIeIbHOM IJIOCKOCTU OCHOBAHUS

52

VY ceuénnblil konyc. M3o006paxkenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH KOHYCa



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

54

55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeomeTrpruecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUH LUINHAPA,
KOHYCa

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUN LUIHHIIPA,
KOHYyca

[IpukiagHbie 3a1a4m, CBI3aHHbBIC C
HAJTUHIPOM

58

HpI/IKJIaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

60

Cdepa u map

[Mepecedenue chepsl U mapa ¢

iockocThio. Kacanue mapa u cepbl

IUIOCKOCTBIO. Bua u n3obpaxenue
mapa

https://resh.edu.ru/subject/lesson/4034/

61

[Mepecedenue chepsl U mapa ¢

miockocThio. Kacanue mapa u cdepsl

IUIOCKOCTBIO. By u n3obpaxenue
mapa

62

63

64

VYpasuenue chepsl. [Lnomans chepst u

eé gacreil
Cummetpus cdepsl U mapa

CrepeomeTpuiecKue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,

MMOCTPOCHUCM UX CEYEHMH MIOCKOCThIO



https://resh.edu.ru/subject/lesson/4034/

65

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTebCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

66

67

68

[TpuknaaHbie 3a1aUu, CBSI3aHHBIC CO
cdepoit u mapom

[ToBTOpEHHUE: OKPYKHOCTD HA
IUTOCKOCTH, BHIYUCIICHHUS B
OKPYXHOCTH, CTaHapPTHBIE MTOT00MS

Pazauunsie KOM6HH3.HPIH TCII
Bpalll€HUs 1 MHOI'OI'PpaHHUKOB

69

70

71

3anaun o teme "Tena v MOBEPXHOCTH
BparieHus"

3agaun no Teme "Tena U MTOBEPXHOCTH
BpaieHus"

KonTponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

https://resh.edu.ru/subject/lesson/4910/

72

73

74

O06bem mumHapa. Teopema 06 00bEMeE
MPSIMOTO LUJIMH]Ipa

Beruucienne 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
KOHYyCa

ITmowaau OOKOBOU U IOJIHOK
IMOBEPXHOCTU KOHYCA

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

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

http://geometry2006.narod.ru/Lessons/10-
11/11/18a.pptx

75

CrepeomeTpuiecKkue 3a1auu,
CBSI3aHHBIE C BLIYUCIEHHEM 00HEMOB
IMJIMHApPA, KOHYCa

76

HpI/IKHaI[HLIC 3aga4u 110 TEMEC

"OOBEMBI U TUIOIIAIN TIOBEPXHOCTEH

Ten"

http://geometry2006.narod.ru/Lessons/10-
11/11/18a.pptx



https://resh.edu.ru/subject/lesson/4910/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx

7

OOBEM 1mIapa u MapOBOTro CEKTOPA.
Teopema 06 00béme trapa. [lnomans
cdepsl. CTepeoMeTprUSCKHE 3a/1a4H,
CBSI3aHHBIE C BBIYMCICHUEM 00bEMOB
11apa, MapoBOro CErMEHTa U IapOBOT0
ceKkTopa

http://geometry2006.narod.ru/Lessons/10-
11/11/17a.pptx

78

79

80

[Ipukitagueie 3aga4u 110 TEME
"O0BEMEI TeN", CBI3aHHEBIE C 00BEMOM
11apa U IIoaabio chepsl.
CooTHo1IEHNs MEX Y IUIOINALIMU
MOBEpXHOCTEN U 00BEMaMU IOJJOOHBIX
TEN

[TogoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu o 1001Hu.
CrepeomMeTpHUeCKHE 3a1a9H,
CBSI3aHHBIE C BBIYKMCIIEHHEM 00BEMOB
TeJ U MJIOoIa/Iel MOBEPXHOCTEMN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ted"

http://geometry2006.narod.ru/Lessons/10-
11/11/17b.pptx

81

82

83

84

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBUxKeHUSI U PAaBEHCTBO
¢duryp. O6mme CBOMCTBA ABUKEHUN

Buel 1BukeHM: apauieIbHbIN
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

IIpeoOpaszoBanus nogodus. [Ipsamas u
cdepa Ditnepa

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE IBUKEHUS



http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

85

86

87

88

89

90

91

KonrtponsHas padora "BekTops! B
npocrpaHcrae”

O6o6maromee moropenue 11
MOHATUH U METOJIOB Kypca reOMEeTpUH
10-11 kmaccoB, cucTreMaTH3aIus
3HaHui: "[lapannenbHOCTh NPSIMBIX U
IIJIOCKOCTEH B pocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca r€OMETPUU
10-11 kmaccoB, cucTeMaTH3aIns
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca r€OMETPUU
10-11 knaccoB, cucTeMaTH3alns
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca Tr€OMETPUU
10-11 knaccoB, cucTeMaTH3aINs
3HaHuil: "O0beM MHOTOTrpaHHUKA"

O6o06maromiee nopropenue 11
MOHATUHN U METOOB Kypca reOMeTpuu
10-11 knaccoB, cUCTeMaTH3ALNS
3HaHuil: "O0beM MHOTOTrpaHHUKA"

O6o6maromee moBTopenue 11
MOHATUM U METOJIOB Kypca Fr€OMETPUU
10-11 xnaccoB, cucTeMaTH3aINs
3HaHui: "[lo1many NoBEpXHOCTH U
00BEMBI KPYTJIBIX TE"
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O6o6maromee nmopropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUU
10-11 xmaccoB, cucreMaTH3aIus
3HaHuii: "Ilnomanyu noBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

93
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HToroBast KOHTpOJIbHAs paboTa

WroroBas koHTpoJIbHAs paboTa
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[ToBTOpeHME, 0600IIEHNE 1
cucTeMaTu3alus 3HaHUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyYKU U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




Hcropus pa3sBUTHS CTEPEOMETPUM KaK
101 HayKU U €€ pojb B Pa3BUTUU

COBPCMCHHBIX NHIKCHCPHLIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUM KaK

102 HAyKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHIKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

JI.C. AranacsH, B.®. byty3os, C.B. Kanomues u ap. ['eomerpusi: yueo, aig 10-11 kn.—

M.: ITpocsemenue, 2020.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
JI.C. AtanacsH, B.®. byty3os, I0.A. I'na3zkoB u np. M3ydyenne reometpun B 10-11

KJIaccax: METOJI, peKOMeHAauuu: KH. 1 yuurtens. — M.:IIpocsemienue, 2013.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
HUHTEPHET

1. Tectuposanwue online: 5 — 11 kiaccsr: http://www.kokch.kts.ru/cdo

2. Caiit Mopakosuua A. I'. :http://www.ziimag.narod.ru/index.htm

3. Cetb TBOpUeckux yuureiei: http://it-n.ru/communities.aspx?cat_no=4510 tmpl=com,
4. HoBble TexHOOTMU B 0Opa3zoBanuu: http://edu.secna.ru/main

5. Meramkomna: http://www.metashool.ru

6. CaiiT y1a camooOpa3oBaHus U OH-JIaiH TectupoBanus: http://uztest.ru/

7. Cnam 'MA. Pemry ET'D : https://math-ege.sdamgia.ru/register

8. [Toarororka k EI'D u OI'D mo marematuke: https://math100.ru/

9. doxkchopa: https://[foxford.ru/teacher-dashboard/school_classes

10. MunucrepctBo oopazosanus PD: http://www.ed.gov.ru/; http://www.edu.ru/

11. ®UIIUN (denepanbHblii HHCTUTYT IeAarorudeckux n3mepenui) http://www.fipi.ru/

12. OtkpeIThiii OaHK 3amanuii EI'D mo maremaruke: http://mathege.ru






		2024-10-25T14:48:21+0400
	Жуковская-Латышева Лидия Сергеевна




