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MNOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBisieTcs OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CpelHero ooumiero oOpa3oBaHMs, Tak Kak o0OecredrBaeT BO3MOXHOCTb U3Yy4EHUs
JUCUMIUIMH E€CTECTBEHHO-HAYYHON HAIpPABJIEHHOCTH U TNPEIMETOB T'yMaHUTAapHOro Iukia. [IoCKONbKY JOrMdeckoe MbIIUIeHHe, (GopMHUpyeMoe MpHU
M3Y4YEHUU OOy4yarOUIMMUCS MOHATHIHBIX OCHOB '€OMETPUH, IIPH JOKA3aTEIbCTBE TEOPEM U MOCTPOCHUU LENOYKH JIOTUYECKUX YTBEPKIACHUM NIPU pelIeHUU
reOMETPUUECKUX 3aja4, YMEHHE BBIIBUTaTh U ONIPOBEPraTh IMIOTE3bl HEMOCPEICTBEHHO MCIIONB3YIOTCS MPU PELLIEH UM 3a/1a4 €CTECTBEHHO-HAYYHOT'O LIMKJIA,
B YAaCTHOCTH (PU3NYECKHUX 3a/]au.

Lenb ocBoeHMs mporpammsbl yaeOHOTO Kypea «I'eomeTpus» Ha yriryOJIEHHOM YpOBHE — pa3BUTHE MHAMBHIYATBHBIX CIOCOOHOCTEH 00YJalONINXCs TIPU
M3yUYeHHH TEOMETPHH, KaK COCTABIIIONICH NpenMeTHOM oOmactu «MaremaTnka ¥ MHPOpPMATHKa» yepe3 oOecreueHrue BO3MOXKHOCTH IMPHOOpPETEHUS U
WCTIOJIb30BaHus 0oJiee TITyOOKMX TeOMETPHUUECKUX 3HAHWHA W JIEHCTBHIA, CIEIM(PUUHBIX T€OMETPUH, M HEOOXOAMMBIX JUIsl YCIIEITHOTO MPO(eCCHOHATBHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOJIb30BAaHNEM MaTeMaTUKU.

[TpuopuTeTHBIMH 33aJJa4aMH Kypca T€OMETPHH Ha YTIYyOJEHHOM YpOBHE, PACIIUPSIONIMMH U YCHITUBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

paciIpeHe MPeACTaBICHUSI O FEOMETPUM KaK YaCTH MUPOBOM KyJIbTYpPhl U (POPMUPOBAHUE OCO3HAHMS B3aUMOCBSI3U F€OMETPUHU C OKPYXKAIOIIUM
MHUPOM;

(dbopmMupoBaHHE TPEACTABICHUS O POCTPAHCTBEHHBIX (UTYpaxX KaK O BaXXHEHIIMX MAaTEeMAaTHYECKUX MOJIENSX, MO3BOJISIOMINX OMHMCHIBATh U M3Yy4aTh
pa3HbI€ SIBIECHUS OKPY)KAIOILEr0 MUpa, 3HaHUE MOHITUMHOTO anmnapara 1o paszaeny «CrepeomMeTpus» yueOHOro Kypca reOMETpUH;

(dbopmMupoBaHHE YMEHHSI BIIa/IETh OCHOBHBIMH MOHSATHUSMH O MPOCTPAHCTBEHHBIX (PUTypax M MX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TeOpeM, GOpMyl U
YMEHHE UX IPUMEHATh, YMEHUS J0Ka3bIBaTh TEOPEMBI U HAXOJAUTh HECTaHIaPTHBIE CIIOCOOBI pelIeHHs 3a/1a4;

dbopmMupoBaHHE YMEHHS pACIO3HaBaTh Ha 4YepTekaxX, MOJENSAX M B pEaJbHOM MHpPE MHOTOIPDAaHHUKH M Tella BpalleHUs, KOHCTPYHPOBAThH
reOMETPUYECKUE MOJCTIH;

(dbopmMupoBaHHE MOHUMAHHS BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOSHHSI MaTEMAaTUIECKUX TeOpUid, (GOpMUpPOBaHHE MOHUMAHUS POJIM AKCUOMATHKH

IIpU IIPOBEJICHUH PACCYKICHUN;



(dbopmMupoBaHHE YMEHUS BJIAJAECTh METOJIAMHU JOKA3aTEIbCTB U aJITOPUTMOB PEIICHHSI, yMEHUS X IIPUMEHSITh, TPOBOIUTH JOKA3aTEIbHBIC PACCYKICHUS
B XOJI€ PEIICHUS] CTEPEOMETPUIECKUX 3a/1a4 U 33/1a4 C MIPAKTUIECKUM COIepKaHueM, (JOpMUPOBaHHE NIPECTABICHUS 0 HEOOXOMMOCTH JI0Ka3aTeIbCTB PU
000CHOBaHHMM MaTEMaTHYECKHX YTBEPKIACHUI U POIH aKCHOMATHKH B TPOBEACHUH JICAYKTHBHBIX PACCYXICHUH;

pa3BUTHE U COBEPILIEHCTBOBAHUE UHTEJUIEKTYAIIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaronuxcs, 03HaBaTeIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHMM, KPUTUYHOCTH MBIIUIEHUS, HHTEpeca K U3YUEHHUIO T€OMETPUN;

¢dbopmupoBanue GyHKINOHATHLHON TPAMOTHOCTH, PEIEBAHTHON T€OMETPHH: YMEHUS PACIIO3HABATH MPOSIBICHUS T€OMETPHUECKUX OHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B PEaTbHBIX KU3HEHHBIX CUTYalUsAX M MPU M3YYCHHUU JPYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBHCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJIEJIUPOBAHUS PEATIbHBIX CUTYalMH, NCCIIEI0OBAaHUSI IOCTPOEHHBIX MOJIENIEH, HMHTEPIPETALMH MOJTYYEHHbBIX PE3YJIbTAaTOB.

OCHOBHBIMHU COJEP)KATEIBHBIMU JIMHUSAMHU yueOHoro Kypca «I'eomerpusi» B 10—11 xiaccax siBistorcesi: «[IpsiMble M TUIOCKOCTH B TPOCTPAHCTBEY,
«MHororpanHukmn», «Tena Bpanienus», « BEKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/IBUKEHUSA B IPOCTPAHCTBEN.

Coopmynupoarnoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPUPOBATH MOHATUSMIY, PEJICBAHTHBIMU T€OMETPHH Ha YTIyOIEHHOM ypoBHE OOy4eHUs
B 10-11 kyaccax, OTHOCHTCSI KO BCEM COJepKaTeIbHBIM JIMHUSIM Y4eOHOTO Kypca, a (JOpMUpPOBaHME JIOTHYECKHX YMEHHH pacmpeenseTcss He TOJIbKO T0
CoJIepKaTeNbHbIM JIMHMSIM, HO M 10 rojaaM oOyuenus. CojepxaHue o0pa30BaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylibTaTaM ocBoeHus denepanbHON
paboueil mporpaMMmBbl, pacrpeaenéHHBIM 10 ToAaM 00ydeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIIHAIBHBIM BOTIPOCAM
oOyyaronuecst oOpaliagich HEOJHOKPATHO. DTO MO3BOJSET OPraHW30BaTh OBJAJICHHE I€OMETPUYECKUMHU TOHSATHSAMHM M HABBIKAMU MOCJEIOBATEIbHO U
MIOCTYATEIbHO, C COONIOJIGHUEM MPUHIMUIIA NPEEMCTBEHHOCTH, a HOBBIE 3HaHUS BKJIHOYAaTh B OOIIYI0 CHCTEMY T€OMETPUYECKHX IPEACTaBICHUN
oOyyJaromuxcs, pacupsis U yriryossist e€, 00pasyst IPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona K U3y4eHHUIO T€OMETPUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISET:

co3zaTh ycnoBus s auddepennnann o0ydeHus, TOCTPOSHUS WHANBUIYAIbHBIX 00pa30BaTEIbHBIX MPOTPaMM, 00ECIICUNTh YrIIyOIEHHOE H3yYeHUE
re€OMETPHUH KaK COCTaBIISIONIEH yueOHOro npeamera «MaTemaTukay;

MOJATOTOBUTH O0YJAIONIUXCS K MPOJOHKCHUIO N3YUEHHsI MATEMaTHKH ¢ Y4ETOM BbIOOpa Oynymieil mpodeccuu, odecrieanBasi IpeeMCTBEHHOCTh MEKTY
oOmuM 1 rpodeccnoHaTbHBIM 00pa30BaHUEM.

Ha u3yuenne yuebHoro Kypca «I'eomerpusi» Ha yriyonéaanom yposHe orBoautcsi 204 yaca: B 10 ximacce — 102 yvaca (3 gaca B Hezeno), B 11 kimacce —

102 gaca (3 gaca B HeZIEIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC
IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHSTHSI CTEpEOMETpUH. TouKa, MpsiMasi, INIOCKOCTb, MPOCTPaHCTBO. [oHATHE 00 aKCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPUM: aKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacriosnoxeHne npsMbIX B IMPOCTPAHCTBE: IEPECEKAIOIINECS, TapaJUICIbHbIE U CKpEIIMUBArOIIKecs npsaMble. [IpU3Haku CKpEeMBarOmnXCs
npsAMbIX. [lapajienbHOCTH HPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: NapajIesIbHBIE IPsIMbIE B IIPOCTPAHCTBE, IAPAJUIEIBHOCTb TPEX MPSMBIX,
NapajuIeNIbHOCTh NpAMOM M IuIocKocTH. IlapannensHoe M LIEHTpanbHOE MPOEKTUPOBaHME, M300paxkeHue (Guryp. OCHOBHBIE CBOWCTBA IapauIEIbHOIO
npoekTupoBanus. M3zo0pakeHue ¢Guryp B MapajuielbHON NPOEKIHMH. YTIBI C COHANPABICHHBIMH CTOPOHAMH, YTOJI MEXAY MPSMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalielbHble IOCKOCTH, CBOMCTBA MapauleibHbIX MI0cKocTel. [IpocTeiiniie npocTpaHCTBEHHbIE (PUTYphl HA TNIOCKOCTH:
TETPadAp, NapajuIeIeIUIe], HIOCTPOCHUE CCUECHUN.

[lepneHUKYISPHOCTE HPSMOM M IUIOCKOCTH: IEPHEHAMKYJSPHBIE INpPsAMbIE B IPOCTPAHCTBE, IPSMbIE NapajlIesbHbIE W IEPIECHIUKYISIPHBIE K
IJIOCKOCTH, MPU3HAK NEPIEHAUKYISIPHOCTH NPSIMON U MJIOCKOCTH, TEOpEMa O MPSIMON MEPHEHAUKYJISIPHON MmIocKoCcTH. OpTOTOHAIBHOE MPOEKTHPOBAHNUE.
[leprieHauKyIsAp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JIO IJIOCKOCTH, PACCTOSHUE OT MPSMOW 10 IUIOCKOCTH, MPOEKIUs (UTYphl Ha TIJIOCKOCTb.
[lepneHUKYIAPHOCTD INIOCKOCTEN: IPU3HAK MEPIICHIUKYISIPHOCTH JIBYX IIIOCKOCTEN. TeopeMa o TpéX NepreHIuKyIsapax.

VYTIubl B IPOCTPAHCTBE: YroJl MEXIAY NPSMOM U INIOCKOCTBIO, IBYTPAHHBIN YIoJI, JIMHEWHBIA YroJl ABYTPAaHHOTO yriia. TpEXTrpaHHbI 1 MHOTOIDaHHBIE
yriabl. CBOMCTBA IIOCKUX YIJIOB MHOTOTpaHHOTO yria. CBOMCTBA IJIOCKUX U ABYI'PAaHHBIX YIVIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CHUHYCOB AJIs
TPEXTPAHHOTO YIJIA.

MHOrorpaHHHUKHU



Byl MHOrOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosibHas npusMma, npsiMas U HaKJIOHHasl IPU3MbI, OOKOBasl U IOJIHAs [MOBEPXHOCTH
npusMbl. [lapannenenunesn, npsMOYyroJibHbIA Mapajijielenunes u ero cpoiicrBa. Kparuaiiime myTd Ha NMOBEPXHOCTH MHOTrOrpaHHUKa. Teopema Diinepa.
[TpocrpancrBennas teopema [ludaropa. Ilupamuna: n-yrojibHas mupaMuja, MpaBuibHas U ycedéHHas nupamuapl. CBoiictBa pédep u OOKOBBIX T'paHel
IIpaBUIILHOM Nupamu/sl. [IpaBriibHbIE MHOITOTPAaHHUKH: IIPABUJIbHAS [IPU3Ma U MPaBUIIbHAS IUPAMUA, [IPABWIbHAS TPEYrOJIbHASI IUpaMuUa U NIPaBUIIbHBIN
TeTpasp, Kyo. [IpencraBieHne o NpaBUIbHBIX MHOTOIPAaHHUKAX: OKTA3p, AOJEKadIp U UKOCadIP.

Bbruncienue 21eMeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lmomaas G0KOBOW MOBEPXHOCTH M MOJHON MOBEPXHOCTH MPSMOW TPU3MBL,
IUIOIIAJJb OCHOBAHMH, TeopeMa O OOKOBOW MOBEPXHOCTH MPSAMON Mpu3Mbl. Ilmomans GOKOBOIM MOBEPXHOCTH M MOBEPXHOCTH MPABWIIBHOW MHPaMHIBI,
Teopema O IUIONIAAN YCEeUEHHON TUPaMUIbI.

CuMMeTpHusi B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABUIBHBIX MHOTOrpaHHMKOB. CHMMETpHsl B NIPAaBWJIBHOM MHOTOTPaHHHUKE: CUMMETpPHUS
napajuiejenuIea, CAMMETPHs IIPABWIBHBIX MIPU3M, CAMMETPHS IIPABWIBHOW MUPAMUIBL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, UIMHA HEHYJIEBOT'O BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIPABICHHBIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBeHCTBO BEKTOPOB. [IEHCTBHSI ¢ BEKTOPAMM: CIIOKEHUE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB, YMHOXEHHUE
BeKTOpa Ha yuciyo. CBoiicTBa ciokeHus: BEKTOpoB. CBONCTBA YMHOKEHHS BEKTOpa Ha yuciio. [IoHsATHE KOMIUTaHapHbIE BEKTOPBI. [IpH3HaK KOMIIIaHApHOCTH
Tpéx BeKTOopoB. IIpaBuno napamtenenunena. Teopema o pas3yiokKeHUN BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BekTOopaM. lIpsmoyronpHas cucrema KOOpIMHaT B
npocrpancTBe. Koopaunartel BekTopa. CBsi3b MEXy KOOpIAUHATAMHU BEKTOpa U KOOPAMHATAMU TOYEK. YTOJ MeXIy BekTopaMu. CKaasipHOE MPOU3BEICHHE

BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TousTHS: MUIUHAPUYECKAsT MOBEPXHOCTh, KOHMUYECKAs MOBEPXHOCTh, cepudeckas MOBEPXHOCTh, 0Opa3yrolue moBepxHocTel. Tenma BpalieHHs:
WIMHAP, KOHYC, YCeYEHHBIM KOHYC, cdepa, map. BzaumHoe pacmonokeHue chepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0paxkeHune Ten

BpalIeHHs Ha TUIOCKOCTH. Pa3BépTka nmmmHapa u konyca. Cummerpust cepsl u mrapa.



O0BéM. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME TPSIMOYrOJBLHOTO MapajUieNienuIea U cieacTBus u3 He€. OO0bEM mpsMol U
HAKJIOHHOM IPU3MBI, IWINHAPA, TUpaMuabl U KoHyca. O0bEM 11apa 1 IM1apoBOrO CErMEHTA.

KoMOuHauu ten BpallleHuss 1 MHOrOrpaHHUKOB. IIpusma, BOucaHHas B LMJIMHAP, ONKCaHHAs OKoJio nuiauHapa. Ilepeceuenue cdeprl u mapa c
iockocThio. Kacanue mapa u chepbl miockocTeo. [loHATHE MHOTOTpaHHHUKA, OTIMCAHHOTO OKOJIO c(epbl, chepbl, BIMCAHHON B MHOTOTPAHHUK WU TEJIO
BpaIllCHHUS.

[Tnomaae MOBEPXHOCTH MUIUH/IPA, KOHYCa, Iomanb chepsl u e€ gacteid. [Togobue B mpocTpancTBe. OTHOIIEHHE 00BEMOB, IUIOMAACH TOBEPXHOCTEH
no06HbIX (puryp. IIpeoOpazoBanue noaoous, romoteTs. Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOI0B.

[locTpoeHne ceueHM! MHOTOIPAaHHUKOB W TeJ BpAIIEHMs: CEUEHUs IWIMHApa (mapauieIbHO W MNEPIEeHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanyenbHble OCHOBAHUIO M MPOXOJSIINME 4Yepe3 BEpIIMHY), CEUEHHUs IIapa, METOJbl INOCTPOEHHUS CEYEHUI: METOJl CJEIOB, METOJ BHYTPEHHETrO
IIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEH MIIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTtBe. Onepauuy Haja BekTopamu. BekTopHoe ymMHOKeHHE BEKTOpOB. (CBoOICTBa BEKTOPHOro yMHOKeHHUs. lIpsamoyrosbHas
cUcTeMa KoopauHaT B mpocTpaHcTBe. Koopaunatsl Bekropa. Pasnmokenue BekTopa mo 0Oasucy. KoopauHATHO-BEKTOPHBIH METOJ MpPU PELIEHUH
r€OMETPUUYECKUX 3a/1a4.

J/{BUKeHNs B IPOCTPAHCTBE

JIBmkeHus npoctpancTBa. OtoOpaxenus. J[BmwkeHns u paBeHCTBO ¢uryp. OOmme cBoiCcTBa IBMKEHUI. BBl ABIKEHMI: MapasieNbHbIi IepeHoc,

[EHTpaJIbHAsI CHUMMETPUS, 3epKajlbHasi CAMMETpPHS, TIOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus nmogodus. [psmas u cdepa Diinepa.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEBHOT'O KYPCA «T'EOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:kianckoe BoCIMTAHME:



c(OPMHUPOBAHHOCTh TPAXKJTAHCKON TMO3UIUK OOYYAIOIIErocsi KaK aKTUBHOTO W OTBETCTBEHHOT'O HWICHA POCCHUIHCKOTO OOINEeCTBAa, MPEICTABICHHUE O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHHM, TPOIIEAYp IPAKIAHCKOTO 00ImIecTBa (BEIOOPHI, OMPOCH U APYroe), yMEeHUE
B3aMMO/ICHCTBOBAThH C CONMATHLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C X (YHKIMSIMHU H Ha3HAUYCHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh POCCUHCKON TPakJTaHCKOH WACHTUYHOCTH, YBOKEHHUS K MPONUIOMY M HACTOSIIEMY POCCHHCKONH MaTeMaTHKH, IICHHOCTHOE
OTHOIIIEHUE K JOCTHUKEHHSM POCCHUMCKMX MAaTEMaTUKOB M POCCHICKOW MAaTEMAaTHYECKOW IIKOJbI, WCIOJIb30BAHUE ATUX JIOCTHKEHUW B JPYrUX HayKax,
TEXHOJIOTHUSX, CPepax IKOHOMUKH,

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCHUUCKOTO0 Hapojaa, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO TOBEACHHS, CBS3AHHOTO C
MIPAKTUYECKUM IMPUMEHEHHEM JIOCTHKEHUH HAYKU U JICATEITbHOCTIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOHYHBOTO OY/IYIIETO;

4) acTeTHYecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETUKY MATEMaTHYECKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/lad, pEeIIeHUH, pacCyKICHU,
BOCIIPUMMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BociuTaHuE:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATHh MaTeMaTUYCCKUE 3HAHUS B MHTEPECax 3J0POBOTO U 0€30TaCHOTO 00pasa )KU3HHU, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 3JIOPOBBIO (370pOBO€ MHTaHWE, COATAHCHPOBAHHBIM pEXHM 3aHATHH W OTABIXA, peryisipHas (Qu3udeckas aKTHBHOCTB), (U3HUYECKOE
COBEPILICHCTBOBAHKE MIPU 3AHATUSAX CIIOPTUBHO-0310POBUTEIBHON JAESATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHMe:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYJOJIOOUS, WHTEpeC K pa3iudHbiM chepam mpodeccHOHATLHON AESITeIbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKOW M e€ MPWIOKCHHUSIMH, YMEHUE COBEPINaTh OCO3HAHHBIN BBIOOp Oymymied mpodeccuu U pearu30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO W CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH JKM3HHU, TOTOBHOCTh K aKTUBHOMY yYacTHIO B
pPELICHNH NTPaKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HAIIPABIECHHOCTH;

7) 3K0JI0TH4YecKoe BOCIIUTAHME:



c(OPMHUPOBAHHOCTh JKOJIOTHYECKON KYIbTYpHl, TOHUMAaHWUE BIMSHUS COIHUATHHO-DKOHOMHUYECKHUX IMPOIECCOB HAa COCTOSHUE MPHPOJTHON U
COIMANILHOU CpeJIbl, OCO3HAHUE TJI00ATHHOTO XapakTepa dKOJOTHUYECKUX MPOOJIeM, OPHECHTAIMST HA MPUMEHEHHUE MAaTEeMAaTHUYECKUX 3HAHUU JIJIS PEIICHUs
3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpeibl, INIAHUPOBAHHUE TIOCTYIIKOB U OI[EHKHU UX BO3MOXKHBIX MOCJIEICTBUM JIJIST OKPYXKAIOIICH CPeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHMUSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIIECTBEHHOW TMPAKTHKHU, MMOHUMAHHE
MaTeMaTHYeCKOW HAayKd Kak c(hepbl YeJOBEYECKON JNeATeIbHOCTH, ITANoB €€ pa3BUTHS U 3HAYMMOCTH JIJIS PA3BHTUS [MBHIIN3AIMHU, OBJAJICHUE S3BIKOM
MaTeMaTHKHd U MaTEMaTUYECKON KYJIbTYPOM Kak CPeACTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYILECTBIIATh MPOECKTHYIO M MCCIEN0BATEIBCKYIO JAESTEIHLHOCTh

HUHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATDBI
IMo3naBaTebHBIE YHHBeEpPCAJIbHbIE YueOHbIE e CTBUS

Ba3oBble jornueckue aeicTBus:

BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKKM MATEMATHYECKUX OOBEKTOB, MOHSITHI, OTHOIICHUW MEXIY MOHSATUSMH, (HOPMYIHPOBATH
OTIpeJICIICHUs] TIOHSTUH, yCTAaHABIMBAThH CYIIECTBEHHBIM MpH3HAK KiIaccU(UKAIMK, OCHOBAHUS JUIi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU ITPOBOIUMOTO
aHaln3a;

BOCIIPUHUMATH, (OPMYITHPOBATEH U MPE0OPA30BBIBATE CYXKICHHSI: YTBEPAUTEIbHBIC U OTPUIATEIIbHbIC, SIMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBIISITh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTHBOpEYHs B (DAaKTax, JAaHHBIX, HAONIOJIEHUSX W YTBEPKICHUSX, Ipeaiararb
KPUTEPUU JUIsI BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNIA;

JIeNIaTh BBIBOJIBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUEHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPXKIACHUHN (TIPsIMbIE M OT MPOTHUBHOTO), BRICTPAWBATh apryMEHTAIMIO, IPUBOJIUTH
MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS M BHIBOJIBI;

BBIOMpATh CHOCO0 pemieHuss y4eOHOW 3ajadyn (CpaBHUBATh HECKOJBKO BAapHAHTOB pEIICHUS, BBIOMPATh HaWOOJee IOAXOAINA ¢ YyIETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble nccienoBareibcKue AeiicTBHU:



MCTIOJIb30BaTh BOMPOCHI KaK HMCCIENIOBATENCKUN HMHCTPYMEHT IMO3HaHMA, (HOPMYIHPOBATH BOTPOCHL, (PUKCHPYIOIIME MPOTHBOpPEUYUE, Mpodiemy,
yCTaHaBJIMBATh ICKOMOE U JaHHOE, (OPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHE;

MIPOBOJIUTH CaMOCTOSITEIBHO CIUTAHWPOBAHHBIN SKCIEPUMEHT, MCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTn4ecKoro 0ObeKTa, SBICHHS,
mporiecca, BBISIBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMH, SIBICHUSIMH, TIPOIIECCaAMH;

CaMOCTOSITENIEHO (POPMYIIMPOBATH O0O0OOIIEHHSI U BBIBOJBI TIO0 pe3yJabTaTaM IMPOBENEHHOTO HAOIIOJCHUS, MCCIEIOBAaHNUS, OLEHUBATH JOCTOBEPHOCTh
MIOJIyYEHHBIX Pe3yJIbTaTOB, BBIBOJAOB M 0000IICHNUH;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOIIECCA, a TAKXKE BBIIBUTATh MPEITIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH 1e(OUIIUTH HH(DOPMAIH, JaHHBIX, HEOOXOIUMBIX Il OTBETA HA BOIIPOC M JUIS PELICHUS 3aa4u;

BBIOMPATh MHPOPMALMIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, aHAJM3UPOBATh, CUCTEMATH3MPOBATh M WHTEPIPETUPOBATH MHPOPMALHUIO PA3TUIHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEACTABIATH €€ B pa3IMUHBIX (hopMax, HILTFOCTPHPOBATH TpapHuECKH;

OILIEHUBATh HAAEKHOCTH HH(OPMAIIHH TIO CAMOCTOSITENFHO CHOPMYINPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTI) 158 Q)OpMYHI/IpOBaTI) CY)KZ[GHI/ISI B COOTBCTCTBUU C YCJIOBI/ISIMI/I u aeiisiMn O6IIICHI/I$I, SICHO, TOYHO, FpaMOTHO Bpra)KaTI) CBOHO TO‘IKy
3peHI/I$I B yCTHI)IX U IIMCBMECHHBIX TCKCTaX, JaBaThb ITIOSICHCHUA 110 XOI[y peHIeHI/ISI 3aJ1a4u, KOMMGHTI/IpOBaTB HOJ'Iy‘-IGHHBIﬁ pe3yJ'II)TaT;

B X0Jie 00CYK/ICHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYX/1aeMOM TeMBbI, TPOOIEMBI, PeIIaeMO 3a/1a4uM, BRICKA3bIBATh HJICH, HAIICIIEHHBIC HA TIOUCK
peIIeHH s, COTIOCTABIISTh CBOM CYXKACHUS C CY)KJICHHUSIMH JPYrUX YYaCTHUKOB JAUAIOTa, OOHAPYKUBATh PA3JIMYME U CXOJICTBO TO3UINH, B KOPPEKTHOH Gopme

(hopMyITUpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;



MIPEJICTABIISATh PE3YAbTATHl PEIICHUS 3aJla4M, YKCTIEPUMEHTa, MCCIICIOBAHUS, MPOEKTa, CAMOCTOSITEIFHO BHIOUPATh (POPMAT BBICTYIICHHS C YIETOM
3aJ1a4 MPEe3eHTAMN U 0COOEHHOCTEN ayAUTOPHH.
PeryasiTuBHbIe yHUBepPcabHbIe YUeOHbIe 1eliCTBUA

Camoopranmn3anus:

COCTaBJIATh IUJIAH, AJTOPUTM pPEIICHHsS 3a/Jayd, BBIOMpATh CIMOCOO pelieHus C y4ETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ yIETOM HOBOU MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

BIIQJICTh HABBIKAMU IMO3HABATEIHHOU pe(ICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JIEWCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIIAJICThH
Croco0aMM caMONPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U Pe3yiIbTaTa PEIIEHUsI MaTEMaTHUECKOH 3a/1a4H;

MpEeABUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MPU PEUICHUHN 33]]a4i, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JTAHHBIX, HAWJIEHHBIX OIINOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3yibTaTa eI U YCIOBUSIM, OOBSCHATh IPUUUHBI JOCTHKEHUS WA HEIOCTHXKEHUS PE3YIbTAaTOB JIEATETLHOCTH, HAX0IUTh
OLMOKY, JaBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITEJILHOCTD:

MOHUMATh W HCIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAWBUIYATbHOW pabOTHI MPU PEHICHUH Y4eOHBIX 3a/la4, MPHHUMATH [e1h COBMECTHOU
JEATeNbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHON PabOThI, paclpeaensiTh BUAbI paboT, JOrOBapUBATHCS, 0OCYXKAaTh MPOIECC U pe3yabTaT paboThl,
0000111aTs MHEHUS HECKOJIBKUX JIFONIEN;

y4acTBOBaTh B T'PYNMOBBIX (hopmax paboThl (0OCyxjaeHUs, 0OOMEH MHEHH, «MO3rOBBIE IITYPMBD» W HHBIC), BBHIMOIHITH CBOK YacTh PabOTHI H
KOOPJMHUPOBATH CBOM JCHCTBUS C JPYTMMH WICHAMU KOMaHIbl, OIEHMBATh KAauyeCTBO CBOETO BKJIaJa B OOMMH TPOJAYKT MO KPUTEPHSIM,

c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

MNPEJIMETHBIE PE3YJBbTATHBI
K koniry 10 kiaacca oOy4yaromuiicss HAyquTCs:

CBO6OIIHO OnCpUpOBaTb OCHOBHBIMH MOHATUAMU CTCPCOMCTPHHU IMPU PCUHICHUU 3a1a4 U ITPOBCACHUN MATCMATUYCCKUX paccyxcaeHHfl;



MIPUMEHSITh AKCHOMBI CTEPEOMETPHH U CIICJICTBUS M3 HUX MPU PEIICHUU T€OMETPUUIECKUX 3a]1aY;
KIIACCU(UITMPOBATH B3AUMHOE PACIIOJIOKEHUE TPSMBIX B TPOCTPAHCTBE, TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U TUTOCKOCTEH B IPOCTPAHCTBE;

CBOOOHO OTIEPUPOBATH MOHATUSMU, CB3aHHBIMHE C YIJIAMH B IPOCTPAHCTBE: MEKIY MPSIMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOU U MIIOCKOCTHIO;

CBOOOHO OTEPUPOBATH MOHATUSMU, CBA3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOHO PACIIO3HABATH OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (MIpH3Ma, MUPaMUIA, IPSIMOYTOJIBHBIN MapajuieNienunes, Kyo);

KIIAaCCU(UITMPOBATH MHOTOTPAHHHUKH, BEIOMPAsi OCHOBAHUS IS KIIACCU(PUKAIUY;

CBOOOHO OTIEPUPOBATH TIOHATUSMU, CB3aHHBIMH C CEYCHUEM MHOTOTPAHHUKOB IIOCKOCTHIO;

BBITIOJTHATH TIApaJlIeIbHOE, IICHTPAIBHOE U OPTOTOHAILHOE MPOCKTUPOBAHUE (PUTYP HA TUIOCKOCTb, BRITIOIHATH H30 0pakeHus (GUTyp Ha MIIOCKOCTH;

CTPOUTH CEUCHHUS MHOTOI'PAHHUKOB Pa3JMYHBIMU METOJAMHU, BBIMOTHITH (BBIHOCHBIC) TUIOCKHE YEPTEIKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYp: BHI
CBEpXY, COOKY, CHU3Y;

BBIYHCIISITE TUIOTIIAIU TIOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma, TUpaMUIa), TEOMETPUUECKUX TET ¢ TPUMEHEHHEM (hOpMYIT;

CBOOOHO OTIEPUPOBATH MOHATHUSIMU: CAUMMETPHUS B IPOCTPAHCTBE, IICHTP, OCh U INIOCKOCTh CUMMETPHH, IIEHTP, OCh U IIOCKOCTh CUMMETPUHU (DUTYPHI;
CBOOOHO OTEPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIIMMH BEKTOPAM M KOOPIMHATAM B MPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBUS HAJ BEKTOPAMU;

pemiarh 3aJa4un Ha J0Ka3aTeIbCTBO MAaTEMATUYECKIX OTHOIICHWA W HaXO0KJICHUE TeOMETPUYECCKHIX BEIMYMH, MIPUMEHSISI U3BECTHBIC METOIbI MIPH PEIICHUN
MaTeMaTHYeCKHUX 3a1a4 TOBBIIIEHHOTO U BRICOKOTO YPOBHSI CIIOKHOCTH;

MIPUMEHSITH MPOCTEHIIINE MPOTPAMMHEIE CPEICTBA U AIIEKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI TIPH PEIICHUN CTEPEOMETPHICCKHX 3a/1a4;

W3BJICKATh, TPEOOPA30BBIBATh W HHTEPIPETUPOBATH HMHPOPMAIUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEJICTaBICHHYIO Ha YepTekax H
pPUCYHKAX;

MPUMEHSTH TIOJyICHHBIC 3HAHMS HA TIPAKTHKE: CPABHUBATH M aHAIM3HPOBATH peajbHbIC CUTYAIlUU, IPUMCHSITh M3yUeHHBIC MMOHATHS B MPOIECCE TOWCKA
pElIeHNus MaTeMaTHIeCKu C(HOPMYIMPOBAHHON MPOOIEMBI, MOICTHUPOBATh PEATbHBIC CUTYAIMH Ha S3BIKe T€OMETPUH, UCCIIECIOBAThH MOCTPOCHHBIE MOJIETH C
MCII0JIb30BAHMEM T€OMETPUYECKHX IMOHSATHH W TEOpeM, armapara aireOpbl, periaTh MPaKTUYSCKUE 3aJlaud, CBS3aHHBIE C HAXOXKICHHEM T'€OMETPUUYCCKHIX
BEIIUYHH;

HUMCETH NPCACTABJICHUS 00 OCHOBHEIX JdTaltax PasBUTUA TCOMETPUU KaK COCTaBHOM 4acTH CI)YHI[aMeHTa pPasBUTHA TEXHOJIOTHUH.



K koniy 11 kaacca oOy4arommiicss HAy9uTCs:
cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C IIMJIMHAPHUECKON, KOHNYECKOH B C(HepUIecKOi MOBEPXHOCTIIMH, OOBSICHATE CIIOCOOBI TTOJTyUSHHS,;
OTIEPHPOBATH MOHATHIMH, CBSI3aHHBIMH C T€JIAMH BPAIEHHs: HWIMHAPOM, KOHYCOM, chepoit 1 1mapom;
pacrio3HaBaTh Tela BpauleHus (LUIHHIP, KOHYC, cdepa U 1m1ap) U 0OBSICHATh CIIOCOOBI TIOTYUEHUS TeJ BPaIICHUS;
KJIACCU(UITMPOBATH B3AUMHOE PACIIONIOKEHUE CPephl U TII0CKOCTH;
BBIYUCIISITE BCJIWMYMUHBI DJICMCHTOB MHOI'OTPAaHHHUKOB MW TCJI BpallCHUS, 00BEMBI U IJIomaau HOBerHOCTef/'I MHOTOI'PAaHHHUKOB MW TCJI BpallCHUA,
T€OMETPHYECKUX TEJl C MPUMEHEHHEM (popMyIT;
CBO6OZIHO ONCpUPOBATh MMOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/ISIMI/I TCJI BpAalICHUA U MHOTOT'PaHHUKOB: MHOTOI'PaHHUK, BIIMCAHHLINA B C(bepy YU OIUCAHHBIN
0KoJI0 ceprl, cepa, BIUCaHHAS B MHOTOTPAHHUK UJIU TEJIO BPAIlCHMUS;
BBIYUCJIAATE COOTHOIICHU A MCKY IIOIIaAIMU HOBerHOCTeﬁ 1 00bEMaMu HOZIO6HBIX TCII,
n300pakaTh U3y4aeMble (PUTypBl, BHIIOIHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUESHHMsI TeJI BPAICHHS,
U3BJIEKaTh, MHTEPIPETUPOBATh U MPEoOpa3oBBIBaTh WH(POPMAIHMIO O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (HUTypax, MPEACTABICHHYIO Ha YepTeXax M
PHUCYHKaX;
CBOOOJTHO OTIEPHPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBIIIOJIHATD OIICpallki HAd BEKTOpaMU;
3aJ1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;
peuiatb reOMCTPUYICCKUEC 3a/Ja4 HAa BBIYUCIICHUC YIJIOB MCXKAY MPAMBIMHA U IJIOCKOCTSAMMU, BBIYHUCICHUC paCCTOSIHI/Iﬁ OT TOYKHU OO IINIOCKOCTH, B IICJIOM, HaA
IIPUMEHEHHUE BEKTOPHO-KOOPAUHATHOIO METOAA IIPU PELLICHUY;
CBO6OIIHO ONICPUPOBATH MMOHATHAMUA, CBA3AHHBIMU C JIBUKCHHUEM B ITPOCTPAHCTBEC, 3HATH CBOIICTBa IIBI/I)KCHI/Ifl;
BBINIOJIHATh M300pa’K€HUsT MHOTOTPAHHUKOB W TeJ BpALICHMs IPHU MapajljIeIbHOM IEPEHOCE, LIEHTPATIbHON CUMMETPUH, 3€pKaJIbHONM CHUMMETPHH, NPU

MMOBOPOTE BOKPYT MPSMOH, mpeoOpa3oBaHus MOA00HUS;



CTPOUTH CEUEHUS MHOTOIPAHHUKOB M TEJ BPALIEHMS: CEUEHHS LWIMHApA (MapajjieIbHO M IMEPHEeHIUKYISIPHO OCH), CEUEHHUs KOHyca (IapajulesibHble
OCHOBAHUIO U IPOXOSIINE YEPE3 BEPILINHY), CEUECHUS 111apa;

HCIIOJIb30BATh METO/bI IOCTPOCHHUSI CEYEHUI: METO/] CJIEI0B, METOJI BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/ IIEPEHOCA CEKYIIEHN MIIIOCKOCTH;

JIOKa3bIBaTh F€OMETPUUECKUE YTBEPKICHUS;

MIPUMEHSTh F€OMETPUUECKHE (DAKThI ISl PEHIEHUS] CTEPEOMETPUUECKUX 3a/1a4, MPEANOaraloluXx HeCKOIbKO 1IaroB PELIeHUs, €CJIU YCIOBUS MPUMEHEHUS
3aJ1aHbl B IBHOU U HESIBHOU (hopMe;

peuaTh 3a/1a4M Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUM U HAX0KIEHHE TEOMETPUUECKUX BEJINYUH;

IIPUMEHATH IPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHATH TOJIyYCHHbIC 3HAHMS HA IIPAKTUKE: CPAaBHUBATh, AaHAJIIM3UPOBATh U OLIEHUBATh PEAJIbHBIC CUTYallUH, IPUMEHATh U3yYEHHBIE IOHATHS, TEOPEMBI,
CBOICTBa B IIPOLIECCE IMOMCKA PEIHIEHUs] MaTeMaTH4YeCKH CPOpPMYIUPOBAHHON NpPOOJIEMBbI, MOJEIUPOBATh PEAbHBIE CUTYallUM Ha S3BIKE T€OMETPHH,
HCCIJIEI0OBATh IOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUI U TEOPEM, anmnapaTa ajireopsl, pemaTh IpaKTUYEeCKUE 3a/1a4M, CBSI3aHHbIE
C HAXO0XKJCHUEM I'€OMETPUYECKUX BEIUYMH;

MMETh NPEJCTABIIEHUsI 00 OCHOBHBIX 3TAIax pa3BUTHsI FT€OMETPUH KaK COCTaBHOM 4acTH (yHIaMEHTa pa3BUTUSI TEXHOJOTHUH.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBanue pasneinoB U TeM IpOrpaMMBbl KosnuecTBo yacos OnexrpoHHsIe (TU(POBEIE)
/11 Bcero KonTposibabIE [IpakTnueckue o0Opa3oBaTeNbHBIC PECYPCHI
paboThI paboThI
1 BBeznenue B crepeoMeTpuo 23 1
2 B3anMHoe pacnosiokeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienpHOCT IPSAMBIX U IIJIOCKOCTEN B 8
IIPOCTPAHCTBE




4 [lepneHUKYISIPHOCTD NPSMBIX U IUNIOCKOCTEH B 25
IIPOCTPAHCTBE
5 VYriasl ¥ paccTosTHUA 16 1
6 MHororpaHHuku 7 1
7 BekTopsl B IpoCTpaHCTBE 12
8 [ToBTOpEeHue, 0000IIeHNE U CUCTEMATU3AIIHS 5 2
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
11 KJIACC
Ne HaunmeHnoBanue pas3zaenos u Tem KonnuecTBo yacos DnekTpoHHbIe (LU(PPOBHIE) 00pa3oBaTEIbHBIC
/i MPOrpaMMBbI Bceero KonTpoJsibHbIE [IpakTnueckue pecypcesl
paboThI paboThI
1 AHanutuuyeckas reOMeTpHs 15 1
2 [ToBTOpEHUE, 06001IEHNE U 15 1
CUCTEeMaTU3alrsl 3HAHUI
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpatenus 24 1
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9 1




KPYTJIBIX Tel

6 JBroxeHust 5

7 [ToBTOpenue, 0600IICHNE U 17
CUCTEeMaTU3alsl 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




I'EOMETPUA

IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DNeKTPOHHBIE
/Tt Bcero | Kontponbubie | Ilpaktuueckue | H3y4EeHHS udpoBbIe
paboThI paboTHhI o0Opa3oBaTelIbHbIC
pecypcesl
23
1 OcHoBHbIE TIpaBUJIa U300pa’keHNS HA PUCYHKE INIOCKOCTH, 1
NapajuIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA
2 [loHATHA cTepeoMeTpHUM: TOUYKA, IPsIMAas, IIIOCKOCTb, 1
npoctpancTBo. OCHOBHBIE NTpaBUIIa N300paKEHUS HA PUCYHKE
IJIOCKOCTH, MAPAJIJIENIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI
oTpe3Ka
3 [TonsTus: nepecekaronmecs MIOCKOCTH, MEPECEKAOIIHECS 1
npsiMasi ¥ MII0CKOCTh; NOJYIIPOCTPAHCTBO
4 [ToHATHA: Eepecekaronuecs MI0CKOCTH, IEPECEKAIOIIMNECS 1
npsiMasi ¥ MJI0CKOCTh; NOJYIIPOCTPAHCTBO
5 MHororpaHH1KH, H300pakeHue MPOCTEUIINX 1
MPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOUINX OOHEKTOB
6 MHororpaHH1KH, H300pa’keHUe MPOCTEUIINX 1
MPOCTPAHCTBEHHBIX (PUTYp, HECYIIECTBYIOLUINX OOHEKTOB
7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBUS U3 HUX 1




AXCHOMBI CTCPCOMETPHUH U NTCPBBIC CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBBIE CIEACTBUS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U TJIIOCKOCTEN B IPOCTPAHCTBE.

O0603HaveHUs IPSMBIX U TUIOCKOCTEH

10

N300pakenue ceueHnil nupamubl, Kyda v pu3Mbl, KOTOPbIE
MPOXOJAT uepe3 ux péopa. Mzobpaxxenue nepeceueHus
MOJTY4YEHHBIX IUIOCKOCTEN. PackpammBanue NoCTpOEHHBIX

CEYEHUI pa3HbIMU LIBETAMH

11

N300paxkenue ceueHnil nupamuabl, Kyda v pu3Mbl, KOTOPbIE
MPOXOJAT uepe3 ux péopa. M3zobpaxxenue nepeceueHus
MOJTY4YEHHBIX IUIOCKOCTEN. PackpammBanue NoCTpOEHHBIX

CEUYEHUI pa3HbIMU LIBETAMH

12

N300paxkeHue ceueHuil mupamuapl, Kyoa v Mpu3Mbl, KOTOPbIE
MPOXOJAT uepe3 ux péopa. Mzobpaxxenue nepeceueHus
MOJTY4YEHHBIX IUIOCKOCTEN. PackpammBaHue NoCTpOEHHBIX

CEYEHUI pa3HbIMU LIBETAMH

13

N300pakenue ceueHnil nupamuabl, Kyda v pu3Mbl, KOTOPbIE
MPOXOJAT uepe3 ux péopa. Mzobpaxxenue nepeceueHus
MIOJIY4EHHBIX IUIOCKOCTEN. PackpaimBaHye NOCTPOEHHBIX

CEYEHUI pa3HbIMU LIBETAMH

14

Mertoa cnenoB Ui HOCTPOCHUS CEUEHHH

15

Merton crnenoB A noctpoenus ceueHnid. CBoiicTBa

[IEPECEUCHNM MPSIMBIX U TUIOCKOCTEN

16

Merton crnenoB asis noctpoenus ceueHnid. CBoiicTBa




[IEPECCUCHU M MPSMBIX U TUIOCKOCTEN

17

ITocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKkam Ha
pe€opax. Co3nanne BRIHOCHBIX YEPTEKEH U 3aIUCh IaroB

MOCTPOCHUS

18

ITocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM TouKkam Ha
pe€opax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aIUCh IaroB

MOCTPOCHUS

19

ITocTpoenue ceuenuii B nmupamuie, Kyoe mo TpéM Toukam Ha
pe€opax. Co3nanne BRIHOCHBIX YEPTEKEH U 3aIUCh IaroB

MOCTPOCHUS

20

ITocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha
pe€opax. Co3nanue BRIHOCHBIX YEPTEKEH U 3aIUCh IaroB

MOCTPOCHUS

21

IToBTOpenue rannmerpun: Teopema 0 IPONOPILUOHAIBHBIX

otpeskax. [logoOue TpeyrojbHUKOB

22

[ToBTopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSX HAa BBIHOCHBIX uepTexkax. icropus pa3BuTHs

ITaHUMETPUHN U CTCPCOMECTPUN

23

KonTponasnas padora "Axkcuomsl crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue IpsIMbIX B IIPOCTPAHCTBE.
CkpemuBaroniuecs npsiMele. [Ipu3Haky cKpemyBaromuxcs

npsMbIX. [TapamuienbHbIe IPsIMBIE B IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAaHUY U €IMHCTBEHHOCTH MPSIMOI




MapajuIeJIbHON JAHHOW MPSAMOM, MPOXOIALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAallleW Ha JaHHOU npsMoi. Jlemma o

NEPCCCUCHNH MaAPAJIJICIBbHBIX IMPAMBIX IIJIOCKOCTBIO

26

[TapannenpsHOCTH TpeX NpsIMBIX. Teopema o Tpéx
napajuleIbHbIX IPSIMBIX. Teopema 0 CKpeIBaroIINXCs

MIPSIMBIX

27

[TapannensHoe npoektupoBanre. OCHOBHBIE CBOMCTBA
[apajuIeIbHOTO NMPOEKTHPOBaHus. M300paskeHne pa3HbIX

¢buryp B napasienbHON MPOEKINN

28

[enTpanbHas mpoeKus. Yroy ¢ COHANpaBJIECHHBIMU

CTOPOHaMH. YTOJ MEXAY NPSIMbIMHU

29

321[[21‘-11/1 Ha J0Ka3aTCJIbCTBO U UCCICIOBAHUEC, CBA3AHHBIC C

PaCIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsTHSA: MapaJUIETbHOCTD NPSIMOM U TUIOCKOCTH B
npoctpancTBe. [Ipu3Hak mapaieabHOCTH MPSIMOUN U

miockocTu. CBONCTBA MapauIeIbHOCTU IPAMON U IIIOCKOCTH

31

reOMeTpI/I‘ICCKI/Ie 3aJa4M Ha BbIYMCIICHHUEC U JOKAa3aTCJIIbLCTBO,
CBA3aHHLBIC C TAPAJIJICIIbHOCTBIO IMMPAMBIX U IUIOCKOCTEH B

IIPOCTPAHCTBE

32

ITocTpoeHue ceueHuns, IPOXOAAILEro Yepe3 JaHHYI0 IIPSIMYI0
Ha 4epTeKe U MapaJuIeIbHOrO APYrou npsiMon. Pacuér

OTHOIIEHUH

33

HapaJIJICJH)HaH MMpoCKUUsd, MPUMCHCHUC IJId IIOCTPOCHUA




cedyeHuil kyba u napauienenunena. Ceoicraa

napajjiejicnmicaa U Npu3mMbIl

34 | IlapannensHble m1ockocTH. [Ipu3Haky napayuieabHOCTH ABYX 1
IIJIOCKOCTEN

35 | Teopema o mapajuieIbHOCTH U €IMHCTBEHHOCTHU TIJIOCKOCTH, 1
MPOXOJISIIEN YePE3 TOUKY, HE TPUHAJICKAILYIO JAHHOU
IJIOCKOCTH U CIIEACTBUS U3 HEE

36 | CpoiicTBa napamieiabHbIX IJIOCKOCTEH: O MapajljieIbHOCTH 1
IPSIMBIX MIEPECEUEHUs IIPU NIEPECEUEHUH JIBYX MapaJUIEIbHBIX
IIJIOCKOCTEHN TPEThen

37 | ColicTBa mapajuIeNbHbIX MIIOCKOCTEH: 00 OTpe3Kax 1
MapaJuIeIbHBIX IPSAMBIX, 3aAKIIOUEHHBIX MEXTY
NapajuIeIbHBIMU MJIOCKOCTSIMU; O NIEPECEUEHHUH TPSIMOM ¢
JBYMsI TTapaJIJIEIbHBIMU JIOCKOCTSIMU

25

38 | IloBTopenue: TeopeMa [Tudaropa Ha TUIOCKOCTH 1

39 | IloBTOpEeHHE: TPUTOHOMETPHUSI IPSIMOYTOJILHOTO 1
TpPEYroJbHUKA

40 | CpoiicTBa Ky0a U IPSIMOYTOJIBHOTO Mapasuiesienure/ia 1

41 | Beruucnenue JUIMH OTPE3KOB B KyOe U MPSAMOYTOJIbHOM 1
napajulesienunesie

42 | IlepnieHAUKYISAPHOCTD MPSIMON U TUIOCKOCTH. [Tpu3Hak 1
NEPIEHUKYISIPHOCTH MPSMON U TUNIOCKOCTH

43 | IlepnieHaUKYASAPHOCTD MPSMON U TUIOCKOCTH. [Tpu3HaK 1




NEPNCHAUKYIAPHOCTU HpHMOfI " IJIOCKOCTH

44 | Teopema 0 CyIIECTBOBAHUU U €MHCTBEHHOCTH TIPSIMOM,
MPOXOIALIEH yepe3 TOUKy IPOCTpaHCTBA U
NEPIEeHIUKYIIPHON K TIIOCKOCTH

45 | [InockocTH U NEPHEHINKYIIIPHbIE UM IIPSIMbIE B
MHOTOTpPaHHUKAX

46 | [1nockocTH U NEPHEHAUKYIIIPHbIE UM IIPSIMbIE B
MHOTOTpPaHHUKAX

47 | Ilepnenaukynsp u HakiIoHHas. [locTpoenue nepneHuKynspa
13 TOYKH Ha MPSIMYIO

48 | Ilepnenaukynsp u HakioHHas. [locTpoenue nepneHaukynspa
13 TOYKH Ha MPSIMYIO

49 | Teopema o TpEX MepHEeHIUKYIApax (mpsimasi 1 oOpaTHast)

50 | Teopema o TpEx mepneHAUKYIsApax (mpsmasi u oOpaTHast)

51 | Yron Mexly CKpelUBarOIUMUCA NIPSIMBIMU

52 | Ilouck neprneHANKYISIPHBIX MPSIMBIX C IOMOILBIO
MEPIEeHIUKYISAPHBIX MNIOCKOCTEN

53 | OproroHanbHOE MPOESKTUPOBAHNE

54 | Iloctpoenue ceueHuit Ky0a, Ipu3Mbl, IPaBUILHOM UPAMMU/IBI
C IOMOIIBIO OPTOTOHAIBHOM IPOEKIIUH

55 | Iloctpoenue ceueHuit Ky0a, Ipu3Mbl, IPaBUILHOM MUPAMMU/IBI
C IOMOIIBIO OPTOTOHAIBHOM IPOEKIIUH

56 | CumMeTpus B MPOCTPAHCTBE OTHOCUTENIBHO TIIOCKOCTH.




[InmockocTi cUMMETPUI B MHOTOT'PaHHUKAX

57 | Ilpu3Hak nepneHuKyJIIpHOCTH IPSIMOH U INIOCKOCTH KaK
CJIEJICTBUE CHMMETPUU

58 | IlpaBusIbHBIE MHOTOTPaHHUKU. Pacuér paccTOsTHUNM OT TOUKH
70 IJIOCKOCTH

59 | IlpaBusbHBIE MHOTOTPAHHUKHU. Pacuér paccTosIHUIA OT TOUKH
710 IIJIOCKOCTH

60 | CriocoObl OIYCTUTH MEPIEHAUKYISIPbI: CAMMETPUS, CIBUT
TOYKH 110 TapAJJICIIBHON IPSAMOM

61 | CaoBur no HenapauienbHON NPSAMON, U3MEHEHUE PACCTOSTHUI

62 | KonTposbHas paboTa "B3auMHOE pacioyiokeHNe IpsIMbIX U
IJIOCKOCTEH B pocTpaHCcTBE"

63 | IloBTOpeHue: yron Mexay NpsMbIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM TPEYTOJIbLHUKE, TEOpEMa
KOCHHYCOB

64 | IloBTOpeHueE: yroa Mexay CKpEeLMBalOIUMUCS IPSIMbIMU B
IIPOCTPAHCTBE

65 | 'eomeTpruueckue METOAbI BEIUMCIIEHUS YIJIa MEXIY MPSIMbIMU
B MHOTOTPaHHUKAaX

66 | JIByrpanHslif yron. CBOKWCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO
yria

67 | llepniennukynspHbie maockoctu. CBOKCTBa B3aUMHO
MEPIEeHIUKYIIAPHBIX INIOCKOCTEN

68 | Ilpu3Hak neprneHuKyIIpHOCTH IUIOCKOCTEH; Teopema o




MIPSIMOM IIEPECEUEHUs IBYX INIOCKOCTEN NEPIEHANKYIIAPHBIX

TpeTheH MIOCKOCTH

69 | [IpsMoyronpHBIN Mapauienenumne; Kyo; i3MepeHus,
CBOJCTBa NMPSAMOYTOJIbHOTO Napajlieenuneaa

70 | Teopema 0 muaroHaisu MPsIMOYTOJIBHOTO Mapasuiesienumnena u
CIEACTBUE U3 HEE

71 CrepeomeTpuiecKue U NPUKIAJIHbIE 33/1a4H, CBS3aHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM IPSAMBIX U IJIOCKOCTH

72 | IloBTOpEHME: CKpELIUBAIOIIMECS NIPSMBbIE, TapauIeIbHbIE
IJIOCKOCTHU B CTaHJIaPTHBIX MHOTOTpaHHUKAX

73 | [lapa napayienbHBIX MIIOCKOCTEH HA CKPEIIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE MEX/Ty CKPEIIMBAOIIMMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

74 | PaccTosiHHE OT TOUKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM
710 MJIOCKOCTH

75 | Belunucnenue pacCTOSIHUM MEXKy CKpEIUBAIOIIUMUCS
MPSIMBIMU € TIOMOIIBIO MEPIEHANKYISIPHOM TIOCKOCTH

76 | TpéxrpaHHblil yroJ, HEpaBEHCTBA JJIsl TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTIO yIJIa

77 | DnemeHTHl chepruuecKOr TEOMETPUN: T'€0IC3UUECKUE JIMHUH
Ha 3emie

78 | KonTposbHas paboTa "Yriabl U paccTosTHUS"

79 | CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €T0 JIEMEHTHI"




80

IInpamua. Bunel nupamun. [IpaBunsHas nupamuaa

81 | Ilpusma. IIpsimas u HaksioHHast mpu3Mel. [IpaBunbHas nmpusma

82 | [IpsimMoit mapaienenumnes, NpsMOyroIbHbIN MapasuieIenumnes,
KyO

83 | Beimykisle MHOrorpanHuku. Teopema Diinepa

84 | Beimykisle MHOrorpaHHuKU. Teopema Diinepa. [IpaBunbHble
Y TIOJTYTIPaBUIIbHBIE MHOTOTPaHHUKH

85 | KonrpospHas pabora "MHororpanHukn"

86 | IloHaTue BekTOpa HA IUIOCKOCTH U B IPOCTPAHCTBE

87 | CymMMa BEKTOpOB

88 | Pa3HocTh BEKTOpOB

89 | [IpaBuno napasmienenumnea

90 | YMHOXeHHE BEKTOpa HA YUCIIO

91 | Pa3noxxeHue BeKTOpa 1o 6a3ucy TpEX BEKTOPOB, HE JIEKAIINX
B OJTHOM INIOCKOCTH

92 | CkansipHO€ MPOU3BEACHUE

93 | Beluncienue yria Mexay BEKTOPaMH B IPOCTPAHCTBE

94 | Ilpocreiimue 3aaun ¢ BEKTOpaMu

95 | Ilpocreiimune 3agaun ¢ BEKTOpaMu

96 | Ilpocreiimue 3agaun ¢ BEKTOpaMu

97 | Ilpocreiimune 3agaun ¢ BEKTOpaMu

98 | O6o0menue u cucTeMaTH3alus 3HAHUH

99 | O6o0mmenue U cucTeMaTH3alus 3HAHUH




100 | UtoroBasi KOHTpOJIbHAS paboTa 1

101 | UroroBasi KOHTpoOJIbHAS paboTa 1

102 | O6001IEHYE U cUCTEMAaTU3aLUs 3HAHU M 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

Ne Tema ypoxka KosmuecTBo yacos Hara OnexTpoHHbIEe HU(POBHIE
n/m Bcero | Konrtponsubie | Ilpaktuueckue | H3y4eHUs oOpa3oBaTenbHbIe
paboThI paboThI pecypcsl
1 IToBTOpenue Temsl "KoopauHaThl BEKTOpa Ha MIIOCKOCTH U B 1
npocrpaHcTee”
2 IToBTOpenue tems! "CkansspHO€ MPOU3BEAECHNE BEKTOPOB" 1
3 IToBTOpeHue Temsl "Boruncienue yria Mex1y BEKTOpaMH B 1
npocrpaHcTae”
4 IToBTOpeHue Tembl "YpaBHEHHE MPSIMON, TPOXOASILIEH 1
yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, YPaBHEHUE TNIOCKOCTH B 1
oTpe3Kax
6 VYpaBHEHME MJIOCKOCTH, HOPMaJlb, YPABHEHHE MJIOCKOCTHU B 1
oTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, TMHEMHOE IPOTPaMMHUPOBAHUE 1
9 JInHeliHbIE HEPABEHCTBA, TMHEHOE IPOTPaMMHUPOBAHUE 1
10 | AHanuTHYECKHE METO bl pacuéra yriia Mexay NpsMbIMU B 1
MHOTOTpPaHHUKAX
11 | AHanuTHuYecKue MEeTO bl pacuéra yriia Mexay IIIOCKOCTIMHU 1
B MHOTOTpaHHUKAaX
12 | ®opmMyna pacCTOSTHUS OT TOYKHU JI0 TUIOCKOCTH B 1




KOOPAMHATAX

13 | HaxoxaeHue pacCTOSTHUM OT TOYKH JI0 IJIOCKOCTH B KyOe

14 | Haxox/aeHue pacCTOSIHUM OT TOUKH JI0 TUIOCKOCTH B
IIPaBUJIBHOM NTUPaMUJIEC

15 | KontposibHas pabota "AHanutuueckas reomeTpus”

16 | CeueHuss MHOTOTPaHHUKOB: CTaHJAPTHbIE MHOTOTPAaHHUKHU

17 | Ceuenuss MHOTOTPAHHUKOB: METO/I CIIE/IOB

18 | CeueHuss MHOTOTPaHHUKOB: CTaHIAPTHBIE MJIOCKOCTH,
[epeceyeHMsl MPSMBIX U TUIOCKOCTEN

19 | lapaynnenbHbIC MPSIMbIE U TIIOCKOCTH: MapajliebHbIE
CeueHus

20 | [NapamienbHbIe OPSIMbIE U TFIOCKOCTH: PACUET OTHOIICHUH

21 [TapamienpHble IPsIMBIE U IIJIOCKOCTH: YIJIBI MEXIY
CKPELMBAIOIUMHUCS IPSIMBIMU

22 | IlepneHauKymIsipHbIE MIPSAMBIE U IJIOCKOCTH: CTaHIapTHBIE
napbl NEPIEHIUKYISPHBIX IIJI0OCKOCTEN U MPSAMBIX,
CUMMETPHUH MHOTOTPAaHHHUKOB

23 | IlepneHauKymnsipHbIE MPSAMBIE U IIJIOCKOCTH: TEOPEMA O TpeEX
HEepIEeHIUKYIIsIpax

24 | IlepneHAUKYISIpHBIE IPSAMBIE U IIJIOCKOCTH: BBIUNCIIEHUS
JUIMH B MHOTOTpaHHHUKaX

25 | IloBTOpeHMeE: MIIOMIAH MHOTOYTOJIEHUKOB, (DOPMYJIBI IS

TJI01a IeH, COOOpakeHUsI 10 100U




26 | IloBTOpEHME: MIIOMIAH MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
TJI01aIeH, COOOpakeHUsI 10 100U

27 | IloBTOpeHue: IO I1 MHOTOYTOJIbHUKOB, (POPMYIIbI AJIs
TJI01aIeH, COOOpaskeHUsI 10 100U

28 | Ilmomaau ceyeHUt MHOTOI'PaHHUKOB: IO IN
MOBEPXHOCTEH, pa3pe3aHus Ha 4YacTH, COOOpaKEHUS
noao0oust

29 | Ilnomaay ceyeHUl MHOTOIPaHHUKOB: IO IN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH, COOOpaKeHUs
noaoous

30 | KonrtpoapHas padota "[loBTOpeHne: MHOIOTpaHHUKH,
CEUEHHUs1 MHOTOTPaHHUKOB"

31 | O6bém Tena. OOBEM MPSIMOYTOIBLHOTO Mapaijielienue/ a

32 | 3amaum 00 yaBoeHHH Ky0a, 0 KBajpaType Kyoa; o
TPHUCEKLUH yTia

33 | CrepeomeTpHuyecKue 3aa4u, CBI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO Tapajulesenuneia

34 | IlpuknagHble 3a/1a4H, CBA3aHHBIE C BEIYMCIEHHEM 00BEMa
MPSIMOYTOJIBHOTO Tapajulesenuneia

35 | OObEM mpsIMO IPU3MBI

36 | CrepeomeTpHuyuecKue 3aa4u, CBI3aHHBIE C BEIYUCICHUEM
00BEMOB TIPSAMON TTPUMBI

37 | llpuknanHele 3a1a4u, CBsI3aHHBIE C 00BEMOM IPSIMOM

IIPU3MBI




38

Brruucnenue 00bEMOB TeN ¢ MOMOIIBIO OTPEIEAEHHOTO

uHTerpana. O6bEM HaKJIIOHHOM MPU3MBI

39 | Boruncnenue 00bEMOB TeN ¢ HIOMOIIBIO OIIPEIEIEHHOTO
uHTerpana. O0bEM mupamuIbI

40 | ®opmyna o6wéMa mupaMuel. OTHOIIIEHHE 00HEMOB
NUpaMuz ¢ OOIIHUM YIIIOM

41 dopmyna 00péma nupamuabl. OTHOMIEHHE 00HEMOB
NUpaMuz ¢ OOIIHUM YIIIOM

42 | CrepeoMeTpUYECKHUE 3a/1a4H, CBS3aHHBIE C 00bEMaMH
HAaKJIOHHOM IIPU3MBI

43 | CrepeoMeTpHUECKHUE 3a/1a4H, CB3aHHBIE C 00bEMaMU
MTUPaMUIBI

44 | Ilpuknagasie 3aaauu 1o Teme "OOBEMBI Ten'", CBA3aHHbBIE C
00BEMOM HAKIIOHHOM MTPU3MBI

45 | [lpuknagasie 3aaauu 1o Teme "OOBEMBI Ten'", CBA3aHHBIE C
00BEMOM MUPAMUIBI

46 [Ipumenenne 00bEMOB. Beiuncienue paccTosIHUS 10
IJI0CKOCTH

47 | KonrponpHas padora "O0bEM MHOrOrpaHHUKA"

48 | llununapuyeckast NIOBEPXHOCTh, 00pa3yroIIye
LHMIVHIPUYECKON TOBEPXHOCTH

49 | Humunap. [Ipsmoit kpyroso#t mununap. [nomans
MOBEPXHOCTH LIWJIMH]IPA

50 | KoHnueckas HOBEpXHOCTh, 00pa3yronine KOHMUECKON




nosepxHocTu. Konyc

51 Ceuenne KOHyca MIOCKOCTHIO, MapaJICIbHON MIJIOCKOCTH
OCHOBAHHUSA

52 | YceuéHHblil koHyC. M300pakeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

53 | [Inomaas OOKOBOM MOBEPXHOCTU U MOJTHON NOBEPXHOCTHU
KOHYycCa

54 | [Inomaas OOKOBOM MOBEPXHOCTU U MOJIHON MOBEPXHOCTH
KOHYycCa

55 | CrepeomeTpuueckue 3aa4u Ha I0Ka3aTeIbCTBO U
BBIUMCIIEHUE, TOCTPOCHUEM CEUCHHI IIMIIMH/IPA, KOHYyCa

56 | CrepeomeTpHuuecKkue 3aa4u Ha I0Ka3aTeIbCTBO U
BBIUMCIIEHHUE, TOCTPOSCHUEM CEUSHHI IIMIINH/IPa, KOHYyCa

57 | llpuknaaHsle 3a1a4u, CBSI3aHHBIE C IMJIMHIPOM

58 | [IpuknanHeie 3a1a4u, CBSI3aHHBIE C IIMJIMHAPOM

59 | Cdepa u map

60 | Ilepeceyenue cdepsl U mapa ¢ mIockocThio. Kacanue mapa
U cepsl TNIOCKOCThI0. Bu 1 n300pakenue mapa

61 | Ilepeceyenue cdepsl U mapa ¢ mIockocThio. Kacanue mapa
U cepsl TUIOCKOCTHI0. Bun u n3o0paxxenue mapa

62 | YpasHenue chepsl. [Lnomans chepsr u e€ yacreit

63 | Cummerpus cdepsl U mapa

64 | CrepeomeTpHruecKHe 3aja4M Ha JI0Ka3aTeIbCTBO U




BBIYHCIICHUE, CBSI3aHHBIC CO C(hepoii U MapoM, TOCTPOCHUEM

UX CEeYEHHI TIOCKOCTBIO

65 | CrepeomeTpHuuecKue 3aa4M Ha I0Ka3aTeIbCTBO U
BBIUMCIIEHUE, CBA3aHHBIE CO Cepoii U MapoM, TOCTPOCHHEM
UX CEYECHUH ITIOCKOCTHIO

66 | IlpuknamHble 3a1a4M, CBSA3aHHBIE CO Cepoil U mapom

67 | IloBTOpEeHUE: OKPYKHOCTh Ha IJIOCKOCTH, BBIYUCIICHUS B
OKPYXHOCTH, CTaHJIapTHBIE TIOJJ00HS

68 | PaznuuHple KOMOMHAIIUY TN BPAIIEHHUSI 1 MHOTOTPAHHUKOB

69 | 3amaun no Teme "Tena U TOBEPXHOCTH BpALEHUS"

70 | 3apaun no Teme "Tena U MOBEPXHOCTH BpalieHus"

71 | KontpoasHas padota "Tena 1 HOBEpXHOCTH BpALLCHUS"

72 | O6béM nmmuHapa. Teopema 06 00bEME PSIMOTO IHIIMHAPA

73 | Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO OIIPEIEIEHHOTO
uHTerpana. O6bEM KoHyca

74 | [nomaau 60KOBOM M MOJHON MOBEPXHOCTH KOHYCA

75 | CrepeomeTpHruecKHe 3aja4M, CBSI3aHHBIE C BEIYUCICHUEM
00BEMOB MIIIMHIPA, KOHYCA

76 | lpuknaansie 3anayu 1o Teme "OOBEMBI U TUIOIA N
noBepxHocTe Ten"

77 | O6BéM mapa u mapoBoro cekropa. Teopema 06 00bEMe

mapa. [nomane cheprr. CTepeomerpruyeckue 3aaauu,

CBSI3aHHBIE C BBIYMCICHUEM 00BEMOB I1apa, IAPOBOTO




CCTMCHTA U IIapOBOTO CCKTOpa

78 | llpuknaansie 3anayu o Teme "OObEMBI Ten", CBSI3aHHBIE C
00BEMOM mmapa u wiomaaso chepbl. COOTHOMIEHUS MEXTY
TUTOIIAJSIMH TTOBEPXHOCTEH 1 00BEMaMU TIOJJOOHBIX TET

79 | llogoGHele Tena B mpocTpancTBe. Vi3MeHnenne o0béMa npu
nonoouu. CtepeoMeTpruecKe 3a1auu, CBI3aHHbBIE C
BBIYUCIICHUEM O0BEMOB TEJ U IJIOIAJIEH TOBEPXHOCTEN

80 | KonTtponbHas padora "[Tnomaau moBepXHOCTH U 0ObEMBI
KpyIJbIX Ten"

81 JIBwxenust npoctpanctBa. Otobpakenus. JBuxenus u
paBeHCTBO Quryp. OO1IMe CBONCTBA IBIKEHUM

82 | Buapl qBuKeHMI: mapaienbHblil IepeHoc, LIEHTpaIbHas
CHMMETpHS, 3epKaJIbHAsi CHMMETPHS], TOBOPOT BOKPYT
IpsAMOM

83 | IIpeoOpazoBanus monodus. [Ipsmast u cdepa Ditnepa

84 | 'eomeTpuueckue 3aa4ur Ha IPUMEHEHUE JIBUKEHUS

85 | KontponbHas pabota "Bekrops! B mpocTpaHcTe"

86 | O6o0maromniee moBTopenue 11 NOHATHII 1 METOAOB Kypca
reometpun 10—11 xnaccoB, cucremaru3anus 3HAaHHM:
"ITapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTpaHCTBE"

87 | O6o6matomiee moBTopenue 11 NOHATHII 1 METOAOB Kypca
reometpun 10—11 xnaccoB, cucremMaru3anus 3HAaHHUM:
"BexTopsl B npocTpaHcTBe"

88 | O6o6matomniee moBTopenue 11 NOHATHI 1 METOAOB Kypca




reomerpun 10—11 kaccos, cuctemarusanys 3HaHUM:

"BexTopsl B npocTpaHcTBe"

89 | O6o6maromee nopToperue 11 MOHSITHII U METOJIOB Kypca
reomerpun 10—11 kaccos, cuctemarusanys 3HaHUM:
"O6pemM MHOTOTpaHHUKA"

90 | O6o6maromiee moBTopeHue 11 MOHATHIA 1 METOJIOB Kypca
reomerpun 10—11 kaccos, cuctemarusanys 3HaHUM:
"O6pemM MHOTOTpaHHUKA"

91 | O6oOmaromee moBTopeHue 11 MOHATHI 1 METOAOB Kypca
reomerpun 10—11 kaccos, cuctemarusanys 3HaHUM:
"TTnomaau MoBEPXHOCTH U OOBEMBI KPYTIIBIX TN

92 | O6oOmaromee moBTopenue 11 MOHATHI 1 METOAOB Kypca
reomerpun 10—11 kaccos, cuctemarusanys 3HaHUM:
"[Tnomaau MOBEpXHOCTU U 0OBEMBI KPYTIIBIX Te"

93 | UroroBas koHTpoJIbHas paboTa

94 | UroroBas koHTpoJIbHas paboTa

95 | IloBTOpEeHue, 0000IICHUE U CUCTEMAaTH3alMs 3HAHU I

96 | Ucropus pa3BUTHUS CTEPEOMETPUM KaK HAyKU U €€ poJib B
Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

97 | Uctopus pa3BUTUS CTEPEOMETPUH KaK HAyKU U €€ poJib B
Pa3BUTHH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMI

98 | Ucropus pa3BUTUS CTEPEOMETPUH KaK HAyKU U €€ poJib B




Pa3BUTHUH COBPEMCHHBIX HWHKCHCPHBIX U1 KOMIIBIOTCPHBIX

TEXHOJIOTUU

99

Hcropus pasBuTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUU

100

Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUU

101

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHUU COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUU

102

Hcropus pasBuTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




I'eomerpus. 11 kiaacc (2023-2024 y4yeOHblii rox)

Ne Tema ypoka

/o Bcero

MuauHap, KoHyc, map 16

[

[{unuHapuyeckas MoBEpXHOCTb, 00pa3yole HUINHIPUYECKON TOBEPXHOCTH

HMunmuuap. [pamoit kpyrosoi nunuuAp. I1nomans NoOBEpXHOCTH HUIMHAPA

HMunmuuap. [pamoit kpyrosoi nunueAp. I1nomans moOBEpXHOCTH HUIMHAPA

KoHnnueckas moBepxHOCTh, 00pa3yromirie KOHMYECKoi noBepxHoctu. Konyc

Konyc. Ceuenne konyca

VYceuénnslil konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB

[Tnomans 60KOBOM MOBEPXHOCTH M MOJIHOM MOBEPXHOCTH KOHYCA

Cdepa u map

O 0 | O W B~ Wl N

I[Tepeceuenue cdepsl 1 mapa ¢ mockocThio. Kacanue mapa u cdepsl IIOCKOCTHIO.

Bun n uzo0Opaxenue mapa

p—
e

I[Tepeceuenue cdepsl 1 mapa ¢ mwIockocThio. Kacanue mapa u cdeps! ImI0CKOCThIO.

11 Pa3znnynble KOMOMHALIMN TEJ BpaIllEHUsI 1 MHOTOIPaHHUKOB

12 Pa3znnynble KOMOMHALIMY TEJ BPAILlEHNUs U MHOTOTPAHHUKOB

13 3anauu o Teme "Tesa M NOBEPXHOCTH BpalieHus"

14 3anauu o Teme "Tesa M NOBEPXHOCTH BpalieHus"

15 CrepeoMeTpHuuecKkre 3a/1aui Ha JOKa3aTeIbCTBO U BHIYMCIECHUE, CBSI3aHHBIE CO

cdepoii u mapom, MOCTPOSHHEM UX CEUYSHHI TIIOCKOCTHIO

16 KoHTponbHasa pa6ota Ne1 no teme «LiununHap. Konyc. Wap»"




O6bembl Ten (164) 16

17 MoHsiTe o6bema. O6bLEM NpsSMOYronbLHOro Napannenenuneaa

18 O6beM NpsiMOYronbHOro napannenenunesa u NPsiMon NPU3Mbl.

19 Ob6bem npsiMor Npu3MbI

20 O6bvem uunuHapa

21 CrepeomeTpuiecKue 3a/1a4uu, CBI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
napannenenuneaa, Npuambl, LUNUHApPa

22 BbluncneHne o6bemMoB Ten ¢ NOMOLLbIO ONpeaeneHHoro nHTerpana

23 OB6bem HakOHHOM NPU3MBbI

24 O6bem nupamuasbl

25 CrepeomeTpuiecKue 3a/1a4M, CBI3aHHBIEC C BBIYMCICHUEM 00BEMOB MHPAMHUJIBI U
MIPU3MBI

26 O6bem koHyca

27 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIE C BEIYMCIEHUEM 00BEMOB IIMIIMHIPA,
KOHYycCa

28 O6beM Wwapa, WapoBOro CErMeHTa, LLIapoBOro Crosi U LLIAapoBOro cektopa

29 [Tpuxnanueie 3anaun no teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM I1ApA U
o s cgepbl. COOTHOLIEHUS MEK/TY TIONIAIIMHU TIOBEPXHOCTEHN 1 00bEMamMu
MOJIOOHBIX T

30 O0BéM 1mapa u mapoBoro cexropa. Teopema 06 00sEMe mapa. [Tnomane chepsr.
CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIE C BEIYMCIEHUEM 00BEMOB 11apa,
[IaPOBOTO CETMEHTA U IIAPOBOT0 CEKTOpa

31 [Tpuxnanueie 3anaun no teme "OOBEMBI U IIIOIIAIM TOBEpXHOCTEHN Ten"

32 KoHTponbHasa pa6ota Ne2 no teme «O6beMbl TeN»
BekTopbl B NpoCTpaHCcTBe 7

33 [TonsaTre BeKTOpa HA MJIOCKOCTH U B MMPOCTpaHCTBE. PaBeHCTBO BEKTOPOB




34

CymMma ¥ pa3HOCTb BEKTOPOB

35 YMHOXEHHEe BEKTOpa Ha YUCIIO
36 Komrutanapuseie Bexropsl. IIpaBuio napamienenunena
37 Paznoxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JICKAIIUX B OJHON MIOCKOCTH
38 IIpocreiimme 3a1auu ¢ BEKTOpaMH
39 | Ilpocreiimune 3aga4n ¢ BEKTOpaMu
MeTop KoopAuHaT B NnpocTpaHcTBe. [IBUXeHune 16
40 MpsiMoyronbHasi cucTema KoopAnHaT B MPOCTPaHCTBE
41 Koopannatsl BEKTOpa Ha INIOCKOCTH U B IPOCTPAHCTBE
42 CBA3b Mexay KoopAnHaTamm BEKTOPOB 1 KOOPAMHATaMK TOYeK
43 lMpocTenwme 3agaymn B kKoopanHaTax
44 lMpocTenme 3agayum B KoopanHaTax
45 YpaBHeHue cepbl
46 KoHTponbHas pa6oTta Ne3 no Teme «KoopanHaTbl TOUKM 1 KOOPAMHATHI BEKTOPOB»
47 Yron mexay BeKTopamm
48 Beruncrnenue yriia Mexx1y BEKTOpaMu B IIPOCTPAHCTBE
49 CkansipHoe npousBefeHne BEKTOpoB
50 Bbluncnexue yrnos mexay npsiMbiM1 1 NIIOCKOCTSIMM
51 PelweHve 3agay no teme «CkansipHoe Npov3BeLEHNE BEKTOPOBY
52 OceBas 1 LeHTpanbHas cMMMeTpUs
53 3epkanbHas cMMeTpUs 1 napannesbHbli NepeHoc
54 Pelwenve 3agay no teme «MeToq KOOpAMHAT B MPOCTPAHCTBEY
55 KontponbHas paboTta mo teme "AHanutuueckas reomerpus"




MoBTOpeHue

12

56 | O6o6maromee nosropenue 11 mousTHA U MeTOIOB Kypca reomerpun 10-11
KJIaCCOB, cucTemMaTu3anus 3Hanuil: "[lapamienbHoCTh NPSAMBIX U INIOCKOCTEN B
npocrpaHcTee”

57 | Obo6maromee nosropenue 11 mousTHiA 1 MeTOIOB Kypca reomerpun 10—11
KJIaCCOB, cUcTeMaTH3alus 3HaHuil: "BekTopsl B mpocTpaHcTae”

58 | O6o6maromee nosropenue 11 moHsTHA U MeTOIOB Kypca reomerpun 10—11
KJIaCCOB, cUcTeMaTH3alus 3HaHuil: "BekTopsl B mpocTpaHcTee”

59 | O6o6maromee nosropenue 11 mousTHA 1 MeTOIOB Kypca reomerpun 10—11
KJIaCCOB, cucTemMaTh3anus 3HaHuil: "O0beM MHOrorpaHHuka"

60 | O6o6maromee nopropenue 11 moHsTHIA U METOIOB Kypca reomerpun 10—11
KJIaCCOB, cucTeMaTh3anus 3HaHuil: "O0beM MHOrorpaHHuka"

61 Oo6o6maromiee moBroperue 11 moHsTHit 1 MeTO0B Kypca reomerpuu 10—11
KJIaCCOB, cucTemMaTu3aius 3Hanuil: "[lnomany noBepXxHOCTH U 00BbEMBI KPYTJIIBIX
Ten"

62 | O6o6maromee nopropenue 11 mousTHA 1 METOIOB Kypca reomerpun 10—11
KJIaCCOB, cucTemMaTu3anus 3HaHuil: "[1nomaay noBepxXHOCTH U 00bEMBI KPYTJIBIX
Ten"

63 Hrorosas koHTposbHAs paboTa

64 | Utorosas KOHTpoJibHAs paboTa

65 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIIMS 3HAHUHN

66 | O6o6maromee nopropenue 11 moHsTHIA 1 METOIOB Kypca reomerpun 10—11

KJIaCCOB, cucTemMaTu3anus 3HaHuil: "[lepneHuKyIsipHOCTh MPSIMBIX U MJIOCKOCTEMN

B IIpocTpaHcTee”




67

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B pa3BUTHUH COBPEMEHHBIX

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

68

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHU COBPEMEHHBIX

HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA
* MaTtematuka: airedpa 1 Hayaia MaTeMaTHUECKOro aHalin3a, reometpus. 'eometpus, 10-11 kinacebl/ 6a30BbIi U yriyONneHHbBINH YPOBHU: YU€OHUK/

Atanacsn JI.C.,byry3oB B.®., Kagomues C.b., O.I".Ilo3ansk, Kucenesa JI.C.,/ Mocksa: [Ipocsemenue, 2023

* Maremaruka: anreOpa 1 Hauajla MaTeMaTUYECKOro ananusa, reometpus. ['eomerpus, 10-11 knaccesl/ yueOHUK a1t 00111€00pa30BaTEIBHBIX OpraHU3aIIHii:

0a30BbIi U yriyonennsiit ypoBar/ Atanacsia JI.C.,byry3zos B.®., Kagomues C.b., D.I".Ilo3nusik, Kucenesa JI.C.,/ Mocksa: [Ipocsemenue, 2023

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «kEnnHoe okHO ocTyna K 00pa3oBaTeabHbIM pecypcamy»- http://windows.edu.ru/

2. «EnuHas koJuieknus HugpoBBIX 00pa3oBaTeNbHBIX pecypcoBy - http://school-collection.edu.ru/

3. «@enepanbHbIi HeHTP HHPOPMALMOHHBIX 00pa30BaTEIbHBIX pecypcoBy - http://fcior.edu.ru/
http://eor.edu.ru

Oo0pa3zoBatenbHble MHTepHeT-NOPTAJIBI

1. 3. @epepanpHblii HOpTan «Poccuiickoe o6pazoBanue» http:/ www.edu.ru

2. 4. Poccuiickuii oOpa3oBaTenbHbIi mopran http://www.school.edu.ru

3. 6. lIkonbHbIil noptan http://www.portalschool.ru




E

7. ®enepanbhblii mopran « MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMH B 00pa3oBaHUM»http://www.ict.edu.ru

8. Poccuiickuil mopran oTKpseITOro oopasosanus http://www.opennet.edu.ru

9. lNopran Math.ru: 6ubnuoTeka, MeTMaTeKa, OJTUMITHA/IBI, 3a/Ia4H, HAyYHBIC IITKOJIBI, UCTOPUS MaTeMaTUKH http:/www.math.ru

11. Maremaruka B 1IK0JI€ — KOHCYJIbTAIlIMOHHBIN HEeHTp http://www.school.msu.ru




