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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIEHHOCTM W IPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUHU
00y4aloOIUMHUCS TMOHSATUIHHBIX OCHOB F€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YACTHOCTH
¢uznueckux 3aaau.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypcea «['eomeTpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEM O0OydYaroluxcsi MOpU
U3y4YEHUU T€OMETPHUHU, KaK COCTAaBJISIOIIEH MpeaMeTHON obsactn «MaTtemaThka u
uHpOpMaTUKa»  uyepe3  O0OEcCleueHUE  BO3MOXKHOCTM  NPUOOpPETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUHU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCuOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[TpuoputeTHbIMH 33JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHre NpeaCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(bopMHpOBaHHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOIMIMX ONMCHIBATH U H3y4yaTh
pa3HbIE SABJICHUS OKPYKAOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasiaeiry
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpOBaHHE  yYMEHHUS ~ BJIAaJE€Th  OCHOBHBIMM  MOHATUAMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pEIICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHHS pACllO3HABATh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJIEIIN;

(¢bopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUN PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAaMHU J0Ka3aTebCTB M aJrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUU MaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKH B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyalbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJaroIIMXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHHM, KpUTUIYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU:
YMEHHUSI paclo3HABaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCHMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEANbHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPHPETALUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «maccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Mnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIEPIKATEIBbHBIM JIMHUASAM y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUH  pachpenensercss He TOJbKO IO
coJiep KaTelIbHBIM JIMHUSM, HO U 110 Tojam oOyudenus. Cojepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepaibHoil padouyeit
MpOTrpaMMbl, pacrpeAciaEHHbIM IO ToJaM OOydYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY NeOMETPUYECKUX MPEACTaBICHUN O0yYarolUXCs, paciupss U yriryossis
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexos kK M3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOeCleuuTh yriyOJIEHHOE
U3YUYEHUE T€OMETPUH KaK COCTaBIIAIOINIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJDKEHHUIO HW3YUYCHHS MaTeMaTHUKH C
yuéTtoMm BbIOOpa Oyaymied mpodeccun, obecrneunBas IMPEEMCTBEHHOCTb MEXKTY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoautcs 204 daca: B 10 ximacce — 102 4gaca (3 gaca B Heaeno), B 11 kmacce — 102
yaca (3 4aca B HEJIEJ0).



COJEP KXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelIbHble W CKpelmBaromyecs mnpsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCT IPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD MPAMOU
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHUE
¢uryp. OCHOBHbIE CBOMCTBAa NapajjIeNIbHOrO MpOoeKTUpoBaHHs. W3o00paxeHue
¢Guryp B mapajuiesIbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeabHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIbHbIE W IEPIEHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTroronansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NMepHeHIUKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAaHHBIN
YIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKoOB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs PU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune];] ¢  €ro  CBOMCTBA.
Kparuaiimme mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrojspHas nNUpaMHIa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPAaBWJIbHAs IIpU3Ma U
IpaBWIbHAs IHPAaMHIA, TMPAaBUIbHASA TPEYroJibHAs NUpaMHUIa W NPABUIIBbHBIN



TeTpa’ap, KyO. IlpencraBieHue o TMpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
JNOAECKAdIP U UKOCADIP.

Brruncienre dJ1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IuUAroHaid, YIJIBL
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOBEPXHOCTH TMPABUIBLHOW MHUPaAMUJIBI,
T€opeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. JIEMEHTHl CUMMETPUU  MPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE M  IPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOPAMHU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa HA
yprciio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHUSI BEKTOPA HA YHUCIIO.
[IoHsTEe KOMIUTaHApHBIE BEKTOpBI. [IpuM3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamenenunena. Teopema O pPa3IOKEHUUM BEKTOpa II0 TPEM
HEKOMIUTAHApHbIM  BekTopaMm. [IpsiMoyrosibHass  cucrema  KOOpJAHWHAT B
npoctpancTBe. Koopannatel BekTtopa. CBA3b MEXIYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAMH TOYEK. YTOJI MEXIy Bekropamu. CKalasipHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHATHs: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAass IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTel. Tema BpalieHUs:
UMIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. 3o00paxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Tein. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MpPU3MBI, [WIKHIpA, TUpaMUabl U KoHyca. O0BEM m1apa U MapoBOro
CErMEHTa.

KomOunauuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHCAHHAas OKojo muiauHapa. Ilepeceyenne cdepbl U 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,



OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WJIM TEJO
BpaIl[CHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
MJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpe3 BEPIIUHY), CEYCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. [IpsimoyronbHas
cUcTeMa KoopAuHaT B mpocTpancTBe. Koopauuatel Bektopa. PaznoxkeHue Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKEeHUs B IPOCTPAHCTBE

JBxenus npoctpaHcTBa. OToOpakeHus. [[BWKEeHUS W paBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHM,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UACHTUYHOCTH, YBOXKCHUSI K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYILIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs JCTETUKY MATeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHMYeCKUe 3HaHUs B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTJIbIXa, peryispHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATHAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oyayuieit mnpodeccuu U peaan30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TOHUMAaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOJIHON U COIHMATBHOM
Cpebl, OCO3HaHUE II00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHUU IS peleHus 3aJad B 00JacTu
OKpY’Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKd U  OONIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJbTYypOH KakK CpEICTBOM IO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIIbCKYIO0 JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTUWA, OTHOIIECHUW MEXKIYy MOHATHUSAMH, (POpMyIUpPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /171 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JleJIaTh BBIBOABI C WCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKJIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh aPTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4EToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCcKOTro 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBAThb  JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanmueii:

BBISBJIATH JeUUUTHI MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpPOBaTh MH(OPMALIMIO, MPEACTABIATh €€ B pa3IW4HbIX (popMmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUSA II0 XOAY PELICHMs 3a1ayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTAaT;

B XOJI¢ OOCYXXJIeHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AAaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEM, HAICJICHHbIE Ha IIOUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me€ U CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3ajaay
Npe3eHTAlUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AJITOPUTM PELIEHUS 3a/lauM, BEIOUpATh CIIOCOO pELIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIMTEIbHBIX MPOLECCOB, X PE3YyJIbTaTOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOHM 3a4a4u;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUS pPe3yIbTaTOB JESITENIbHOCTH, HAXOJUTh OLINOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHAasl 1eATEJIBHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€Jlb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboOT, [OroBapuUBaThbCs, OOCYXKIaTb NPOLECC U pe3ysabTarT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNOBBIX (opMax palboThl (00CyXaeHHS, OOMEH MHEHUH,
«MO3rOBbI€ IITYpPMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb padOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JIPYTMMHU YJ€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0 BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSTUSAMH CTEPEOMETPUU TIpU
pELICHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCyKIIEHUMH;

e TPHUMEHATh aKCHOMBI CTEPEOMETPUN M CIEACTBUS W3 HUX MPH PEHICHUU
TeOMETPUUYECKUX 33/1a4;

e KIAcCU(UIMPOBATH B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJAHO OINEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MNPSMBIMH B TPOCTPAHCTBE, MEXAY MPSIMOU U
TUTOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpH3Ma,
nupamua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);



e KJIaCCU(PUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS ISt
KJ1accu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTUPOBaHKUE (UTYP HA IMJIOCKOCTh, BBHIOIHATH U300pakeHUs Guryp
Ha IJIOCKOCTH;

e CTPOWUTH CEYECHHS]I MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIIOIHITH
(BBIHOCHBIE) TIOCKHUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  INOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MUpaMUJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYII;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTb CHMMETPHH, LEHTP, OChb U INIOCKOCTb CHMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IMPOCTPAHCTBE;

e BBINOJIHATH JCUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HaXOXKJEHUE T€OMETPUYECKUX BEIUYMH, HNPUMEHSST W3BECTHBIE METOIbI
IIPU PEIIEHUH MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CpPEACTBA M  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
4epTekax U pUCyHKax;

e IPUMEHATH TIOJyYCHHbIC 3HAHUS HAa [PAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAIBHBIE CUTYALMH, IPUMEHATh M3yYECHHbBIC NOHATUS B
npolecce IOMCKAa pelIeHUusT MaTeMaThyecku  CcPOopMyIHpPOBAHHON
npoOeMbl, MOJAEIUPOBATh peaJbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIEOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATUH M TEOpeM, ammapara aiareOpbl, peliaTh MPaKTUYECKUe 3aJauH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUM Kak
COCTaBHOM 4yacTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiacca oGyyaronuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C IHJIMHAPUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSICHATH CIHOCOOBI
MOy YEeHHUS;



ONEPHUPOBATH MOHIATUSAMH, CBSI3AHHBIMM C TE€JAMU BPALLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpamieHus ([MWIMHAP, KOHYC, cdepa U Mmap) H
OOBSACHATH CIIOCOOBI TIOJTYUYECHHUSI TEJT BPAICHUS;

KJIacCU(PUIIMPOBATH B3aUMHOE PacCIoioKeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHHS,
O00BEMBI U TIOMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpalICHUSA,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (HopmyT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B cdepy H
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAST B MHOTOTPAHHHUK HIIA TEJIO
BpAaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEX/Ty IUIOIIAIIMU TTIOBEPXHOCTENW U 00bEMaMuU
ITOJIOOHBIX TEI;

u300paxarb H3ydaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BHUJI CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKAaTh, WHTEPIPETUPOBaThH M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YEepTeKax U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPJIUHAT;
peniaTb reOMETPUYECKHUE 3a7a4l HA BBIYHUCICHUE YIJIOB MEXKIY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOO/JIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpalleHUS MpH
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHON CHUMMETPHUH, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00HS;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAILICHMS: CEUEHUS LUJIUHApA
(mapanenbHO U MEepPHeHIMKYISIPHO OCH), CEUEeHUs KOHyca (MapaiebHble
OCHOBAHMIO ¥ MPOXOJSIIUE YepPEe3 BEPIINHY ), CEUEHUS Iapa;
UCIIOJIB30BaTh METOABI TOCTPOCHHS CEUYEHUH: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;
JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOH (hopme;



pemiaTh 3aJadd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHHHA U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPH PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHMWA HAa  IPAKTUKE:  CPaBHUBATH,
aHAIM3UPOBATh U OLIEHUBATH PEaJbHbIE CUTYALUH, IPUMEHATh U3yUCHHbBIE
IIOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IIOWCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHbBle CUTyallUH HA S3bIKE T'€OMETPHH, HCCIEN0BATh IIOCTPOCHHBIE
MOJEIN C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX IOHATHM U TEOpEM,
anmapata anreOppl, pemiaTh MNPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHnoBaHue KoauuecTBo 4acoB
duaekTpoHHbIe (LM (poBbHIE) 00pa3oBaTeIbHbIE
n/ pa3esIoB H TeM Konrtpoabnubie  IIpakTnueckue
Bcero pecypcbl
n MPOrpamMmbl padoThI padoThI
1. Poccuiickast 3IeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/
BBeneHue B 23 ) 2. SAKimacc_https://www.yaklass.ru/p/geometria/10-
CTEPEOMETPHIO klass/osnovnye-poniatiia-stereometrii-
10438/aksiomy-stereometrii-i-ikh-prosteishie-
sledstviia-9252/re-c0090990-dec8-4417-8427-
26130c2d5cfd
1. Pocculickas DJIEKTPOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/6065/conspect/
B3anmMuoe 2. SKmacc_https://www.yaklass.ru/p/geometria/10-
pacrosnoxeHue 6 klass/parallelnost-v-prostranstve-
IPSMBIX B 10435/opredelenie-i-svoistva-parallelnosti-
IPOCTPaHCTBE priamykh-priamoi-i-ploskosti-9253/re-15895537-
90b0-4f1f-b6bd-4ed1e3c5b600
L — I. Poccuiickas _ DJICKTPOHHAs IKOoJIa
HpAMBIX 1 https://resh.edu.ru/subject/lesson/4724/conspect/
8 1 2. SKimacc https://www.yaklass.ru/p/geometria/10-

IIJIOCKOCTEN B
MIPOCTPAHCTBE

klass/perpendikuliarnost-v-prostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-




[IepnenqukynsspHOCT
b IPSIMBIX U

priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-
99a9-25390fc5bb39

1. Poccuiickas AJICKTPOHHAA IKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229
/

2 SIKnacc

. 25 https://www.yaklass.by/p/geometriya/10-
IIJIOCKOCTEU B . N . . .
HpocTpatcTse klass/perpend!kuI!arn_ost-prlamykh-l-ploskostel-

3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479
1. Poccuiickas DJIEKTPOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/22
Vsl U paccTossHUS 16 1549/ .
2. SKmacc_https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
1. Pocculickas DJIEKTPOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/5732/main/
MuororpanHuKH 7 2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
Bexkrops! B 12
MPOCTPAHCTBE
[ToBTOpEHME,
000011IEHE N 5

CUCTEMATH3AINA
3HaAHUHI




OBIIEE KOJIMYECTBO
YACOB 110
[NPOT'PAMME

102




11 KJIACC

HauMeHoBaHue KoaunuecTBO 4acoB
Ne DJIeKTpPOHHbIe (HM(pPpoBbIe) 00pa3oBaTeIbHbIC
pa3ziesioB U TeM Kontpoabubie IIpakTuueckue
n/n Bcero pecypcbi
MPOrpaMmmbl padoThbI padoTbl
AKmacc https://www.yaklass.ru/p/geometria/9-

1 AnanuTnyeckas 15 ) klass/nachalnye-svedeniia-o-stereometrii-

reoMeTpHs 13313/tcilindr-konus-sfera-13315/re-f78fa3ef-
0945-4686-b080-5f4el17baf76e
[ToBTOpEHHE,

5 006001IeHHE 1 15 L 1. Poccuiickas 351eKTpOHHAs IIKOJa
cUCTeMaTH3aIHs https://resh.edu.ru/subject/lesson/2031/main/
3HAHHUI

1. Pocculickas DJIEKTPOHHAsA 1IKOJIa

3 O6bEM MHOTOrpaHHHKA 17 1 https://resh.edu.ru/subject/lesson/2031/main/

1. Pocculickas BJIEKTPOHHAsA IKOJIa
https://resh.edu.ru/subject/lesson/4904/conspect/

4 Tena BpamieHus 24 1 2. SKnacc

https://www.yaklass.ru/p/geometria/11-

klass/nakhozhdenie-obemov-tel-10440

1. Pocculickas DJIEKTPOHHAsA 1IKOJIa

https://resh.edu.ru/subject/lesson/5724/conspect/

2. SKnacc
c [T1o1maam NoBEpXHOCTH 9 1 https://www.yaklass.ru/p/geometria/11-

U 00BEMBI KPYTIIBIX TEJ

klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/abstcissa-
ordinata-i-applikata-tochki-prosteishie-zadachi-
v-koordinatakh-9263/re-f0263af6-7a42-4310-




a3b5-3dfbf31a3elb

6 JIBrokeHUS 5
IToBTOpEHue,
00001IcHIE 1 17
CHUCTEMaTH3aIUs
3HAHUU
OBUIEE KOJIMYECTBO 102

YACOB I10 [IPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME

10 KITACC

KoaunuyecTBO 4acoB

Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero U3Y4YEeHUsS oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

OcHoBHbIE NpaBUiIa U300pAKEHUS
Ha PUCYHKE IUIOCKOCTH, _

1 1 https://resh.edu.ru/subject/lesson/4756
NapajuIeIbHbIX IPSIMbIX (OTPE3KOB), /
CepeIUHbBI OTPE3Ka )
[lonsATHA cTepeomMeTpUn: TOUKA, https://resh.edu.ru/subject/lesson/4756/
psiMast, IMII0CKOCTb, IPOCTPAHCTBO.
OcHOBHBIE MpaBMIIa U300pAKEHUS . , .

2 P P 1 http://metodisty.ru/m/files/view/prezentac
Ha PUCYHKE IUIOCKOCTH, iya_dly
napajuIeNbHbIX IPSIMBIX (OTPE3KOB), -
Cepe/MHBI OTpe3Ka izobrazhenie prostanstvennyh figur _na

plosko

[TonsaTHA: nepecekaromuecs

3 IJIOCKOCTH, MIEPECEKAOLIUECS 1 https://resh.edu.ru/subject/lesson/4756/
npsiMas U MI0CKOCTh;
MOJYIIPOCTPAHCTBO
Cmapmoesas ouazcnocmuka

4 3HaHuil yyawuxcsa 3a Kypc 9 1 1

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

Kacca 10-11/3
PaGoTa Hal OMIHOKAMI. g'ftlpl:///g:ometrvzooﬁnarod.ru/Lessons/l

5 MHororpaHHuKH, U300paKeHUE 1
MIPOCTEUIINX TPOCTPAHCTBEHHBIX
Uryp, HeCyIEeCTBYONINX http://geometry2006.narod.ru/Lessons/1

0-11/14




00BEKTOB

MHororpaHHuKH, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecymecTBYIOUINX
00BEKTOB

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

11/3c.

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

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

10

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cieactBus u3 HUX. CrocoOsbl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
npoctpanctBe. O003HaUEHUS
MPSIMBIX U IJIOCKOCTEN

N300pakeHne ceueHni MMpaMuIbL,
Ky0a 1 IpU3MBbI, KOTOPbIE TIPOXOASAT
yepes ux péopa. M3obpaxenue
MEPECCUCHU A MOJTYUCHHBIX
IJI0CKOCTEN. PackpammBanue
IMOCTPOCHHBIX ceueHun Pa3sHbBIMU
IBETaAMH

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

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

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

11

N300pakeHne ceueHuil mupaMupl,
Ky0a 1 MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. Mzobpaxenue
NMEPECCUCHUA MOJTYUCHHBIX
IJI0CKOCTeN. PackpammBanne
MOCTPOSHHBIX CEUECHUH Pa3HBIMU
OBE€TaMHu

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

12

N300pakeHne ceueHuii mipamMuibl,




Ky0a 1 MpU3MbI, KOTOPBIE TPOXOJIAT
gyepes ux péopa. M3obpaxenue
MEpCCCUCHUS MOJYUCHHBIX
IJI0CKOCTeN. PackpammuBanue
IMOCTPOCHHBIX CEUCHUH PasHbIMU
1[BETaMU

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

N300paxkeHne ceueHuii mipamMuibl,
Ky0a 1 pU3Mbl, KOTOPbIE TPOXOJAT
yepe3 ux péopa. Mzobpaxkenue

13 nepeceuCHus MOy ICHHBIX https://resh.edu.ru/subject/lesson/4912
IUIOCKOCTEH. PackpariBaHue /
MMOCTPOCHHBIX CEYCHHUI Pa3HBIMU
LIBETAMU
Metoz ciie10B Uit HOCTPOCHHUS

14 N http://geometry2006.narod.ru/Lessons/10
Merton ciie1oB Uit HOCTPOCHHS

15 ceueHnid. CBOICTBa IIEpeCeUCHUI http://geometry2006.narod.ru/Lessons/10
IPSMBIX U TUIOCKOCTEH 21171
Merton cieoB Uit HOCTPOCHHS

16 ceuenuii. CBONCTBA MEpeceYeHUI http://geometry2006.narod.ru/Lessons/10
OPSMBIX U TIOCKOCTEH 21171
[ToctpoeHue ceueHuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEbpax.

17 C . http://geometry2006.narod.ru/Lessons/10

03/IaHUE BBIHOCHBIX YEPTEIKEH U 111

3aIUCh MIAroB MOCTPOCHUS
[ToctpoeHue ceueHuii B mupamu/e,

18 KyOe 1o TpéM TouKaMm Ha pEbpax. http://geometry2006.narod.ru/Lessons/10

Co3aHue BEIHOCHBIX YEPTEKEN U
3alluCh 11aroB HOCTpOeHI/ISI

-11/1




19

20

21

22

23

[Toctpoenue ceueHuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEbpax.
Co3zaHue BBIHOCHBIX YEPTEXKEN U
3aIUCh IAroB MOCTPOCHUS

[Toctpoenue ceueHuit B nupamuie,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3zaHue BBIHOCHBIX YEPTEXKEN U
3aIlUCh IIAroB MOCTPOCHUS

[ToBTOpEHME MIAaHUMETPUU:
Teopema o mponopIUOHATBHBIX
otpeskax. [lomoOue TpeyronbHUKOB

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYECHMSIX HAa BBIHOCHBIX YEPTEkKAX.
Ucropus pa3BuTHs MIAHUMETPUU U
CTEpEOMETPUHU

Koumponvnasa paooma Nel

"AKkcuomol cmepeomempuu.
Ceuenua'"

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

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

-11/15

24

25

Pabora najg ommnbkamu. B3aumuoe
pacnonomeHHe prIMBIX B
npoctpancTBe. CKpeluBaronmecs
npsmbie. [IpusHaku
CKPEIIHBAIOIINXCS MPSMBIX.
[TapannensHbie IPSMBIC B
MIPOCTPAHCTBE

TeopeMa 0 CylecCTBOBAHUH U
€IUHCTBEHHOCTH IIPSIMOU
NapajuIeJIbHON JaHHOU IIPSIMO,
MIPOXOAAIIECH Yepe3 TOUKY

htip: metrv2006.narod.ru/l 0
(10-11/
http://geometry2006.narod.ru/l essons
(10-11/




26

27

28

29

30

31

MPOCTPAHCTBA U HE JIS)KAIIEeH Ha
JTAHHOU npsimoit. Jlemma o
MepeCeUCHUH NapaIeIbHbIX
HpHMBIX IIJIOCKOCTBHO

[TapamnenpHOCTh TPEX NPSMBIX.
Teopema o Tpéx mapaesnbHbIX
npsMbIX. Teopema o
CKPELIUBAOIINXCS MTPSAMBIX

[TapamensHOE TPOSKTUPOBAHHKE.
OCHOBHBIE CBOMCTBA

mapajJyicJIibHOI'O IIPOCKTUPOBAHUSI.

N3o0pakenue pa3sHbIX Guryp B
MapaJuIEIbHON MPOEKIINH

LenTpanbHas npoekuus. Yroiu ¢
COHAIPABJIICHHBIMA CTOPOHAMH.
VYroa Mexay NpsMbIMU

3azaum Ha JOKa3aTeNbCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacroI0KEHUEM NPSIMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapamIenbHOCTh NPSAMOKN

U INIOCKOCTH B ITPOCTPAHCTBE.

[Ipu3Hak napajnenbHOCTH NPSAMOU

" mockocTu. CBONMCTBA
napajisieJIbHOCTH HpHMOﬁ )51
IIIIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C NIAPAJUIEIBHOCTHIO
IIPSIMBIX U INIOCKOCTEN B

http://metodisty.ru/m/files/view/ugol mez
hdu_pr




32

33

34

MIPOCTPAHCTBE

[ToctpoeHue ceuenus,
MIPOXOISIIETO Yepe3 TaHHYI0
MPSMYIO Ha YepTeXe U
MapajjIeIbHOIO IPYTOM MPSIMOiA.
Pacuér otHOIIEHNI

[TapannenbHas mpoeKLus,
MIPUMEHEHUE I TOCTPOCHUS

CeueHHI Ky6a U IapaJuICJICIIUMIICaa.

CaoiicTBa napajuienenuneaa u
MIPU3MBI

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haku napasuieaTbHOCTH ABYX
IJIOCKOCTEH

35

Teopema 0 mapajuieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH,
MPOXOAAIICH uepe3 TOUKY, HE
MIPUHAUICKALLYIO JaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

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

36

CaoiicTBa napamienbHbIX
IJIOCKOCTEN: O MapajuIeIbHOCTH
MIPSIMBIX IEPECEUEHNUS ITPU
[IEPECEUEHUH JIBYX NapalJIeNIbHbBIX
IIJIOCKOCTEM TpeThben

37

CBolicTBa mapayiebHbIX
IJIOCKOCTEH: 00 OoTpe3Kax
napajieNIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napaieIbHBIMU TUIOCKOCTSIMH; O
IIEPECEYCHUH TIPSIMOU C IBYMS

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

-11/8




38

napajjICJIbHBIMHA IINIOCKOCTAMUA

[ToBTOpenue: Teopema [Tudaropa
Ha IUIOCKOCTH . TpUroHOMEeTpHs
PSMOYTOJBHOTO TPEYTOJIbHUKA

39

Konmponvnaa paboma Ne2 no
meme «Ilapannenvnocms 6
npocmpancmee

40

41

42

43

Pabora Hag ommbOkamu. CBoiicTBa
Ky0a 1 psIMOyT0JIbHOI'O
napaJiesienumnea

Brruucnenue ajiuH OTPC3KOB B KY6€

" IpsAMOYTOJIbBHOM
nmapajjiCJaCcnumIcac

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

[lepneH MKy IAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIIPHOCTH MIPAMON U
IIJIOCKOCTH

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

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

-11/1

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOI,
MPOXOASAIICH uepe3 TOUKY
MPOCTPAHCTBA U
MEePHEHIUKYISIPHON K IIIOCKOCTH

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

-11/1

45

[ImockocTH M neprneHINKyJIIpHbIE
UM IpsIMBIE B MHOTOI'PAHHUKAX

46

[1nockocTu U nepneHAuKyIsIpHbIE




47

UM IPSAMBIE B MHOT'OI'paHHHKaX

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
[TocTpoeHue nepneHuKyIsIpa U3
TOYKHU Ha NPSIMYIO

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

48

[lepnieHiuKyIsip ¥ HAKJIOHHAS.
ITocTpoeHue nepneHuKyspa u3
TOUYKHU Ha MPSIMYIO

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

49

50

Teopema 0 TpEX nEepHEHANKYISIPAX
(mpsimast 1 oOpaTHasi)
Teopema 0 TpEX NMepreHAuKyJIsIpax
(npsimast 1 oOpaTHas)

o1

Yron Mexay CKpeuBaromUMHUCs
MPSIMBIMU

52

53

54

55

Pybescnan ouaznocmuka 3nanuil
yuawjuxca no meme
«llepnenouxynapuocms npAMbIX U
njaocKocmeny

Pabora Hag ommbOkamu. ITouck
MEPIEHINKYIIAPHBIX IPAMBIX C
IIOMOIIBIO TTEPIEHAUKYIIIPHBIX
IIJIOCKOCTEN

Pa6ota Hajg omrmOKaMH.
OpTOroHajibHO€ MPOCKTUPOBAHUE
[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIILHON MTUPAMU/IBI C
MOMOIIBI0 OPTOTOHATBHON
MIPOCKIIUN

[TocTpoenue ceuenuii kyoa,
MPU3MBbI, TPAaBUWJIbHOW MUPAMUJIBI C
MOMOIIBI0 OPTOTOHATBHON

http://metodisty.ru/m/files/view/postroenie
seche

http://geometry2006.narod.ru/Lessons/1
0-11/22




56

MPOEKINU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[InockocTn cuMmeTpuii B
MHOTOTpaHHUKAX

57

[Ipu3Hak nepnesauKyISIpHOCTH
IIPSIMON U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUHU

58

[IpaBuiibHbIE MHOTOIPaHHUKH.
Pacuér paccTosHMi1 OT TOYKHU 10
IUIOCKOCTH

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

59

60

61

[IpaBuIbHBIE MHOTOTPAHHUKHY.
Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

CriocoObl OMyCTHTh
MEePIEHIUKYISPbl: CAMMETPUS,
CABUT TOYKH I10 NapaJlIeIbHOU
psAMOI

CrBur no HenapauieabHOU
MPSAMON, U3MEHEHUE PACCTOSHUI

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

-11/20

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

-11/20

62

Koumponvnasa paboma Ne3
"B3aumnoe pacnonosncenue
RPAMbBIX U NJIOCKOCMEll 6
npocmpancmee'

63

Pabora Hag ommoOKkamMu.
[ToBTOpEHME: YyTOI MEKITY
MPSIMBIMU Ha TIOCKOCTH,
TPUTOHOMETPUS B IPOU3BOIHLHOM
TpEyroJbHUKE, TEOPEMa KOCHHYCOB

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

-11/16




64

65

66

[ToBTOpEHME: Yroa MEXKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘IeCKI/IC METOAbI
BBIYHUCIICHUA yIJila MEXAY IIPAMBIMHA
B MHOI'OI'paHHHKax

JByrpanubiii yroj. CBONCTBO
JUHEHHBIX YTIIOB IBYTPAHHOTO
yria

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

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

67

[TeprieHIUKYISIPHBIC TIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYIISIPHBIX TUIOCKOCTEH

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

-11/22

68

[Ipu3Hak nepneHaAuKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPSAMON
IIepeCeUeHMs ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

69

70

71

72

[IpssMOyTONBHBIN MTapauIeIeIuIe T ;
KyO; U3MepeHusl, CBOICTBa
IPSIMOYTOJIBHOTO ITapaJUIeIICIIUIIE 1A

Teopema o0 nMaroHaIu
MPSIMOYTOJILHOTO MapasuielienuIeia
U CJIEICTBUE U3 HEE

CrepeomeTpuueckue u
MIPUKIIAJHbIE 33]]a4H, CBSI3aHHBIE CO
B3aMMHBIM PACIOJIO0KEHUEM
MPSIMBIX U MJIOCKOCTH

IToBTOpEHME: CKpEeMBAOIINEC
MpsAMBIC, TAPAJUICIIBHBIC INIOCKOCTHU




73

74

B CTAHAAPTHBIX MHOI'OI'paHHUKAX

[Tapa napaiesnbHbIX IJIOCKOCTEHN
Ha CKPEIMBAIONINXCS MPSMBIX,
paccTosiHue MEXTy
CKPEILMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaIUAX

Paccrosaune oT ToukHn a0
IIOCKOCTH, PACCTOSAHUC OT HpHMOﬁ
J0 IINIOCKOCTH

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

-11/2

75

Brruncnenue pacctosHUA MEXKIY
CKPELIUBAIOIIHUMUCS IPSIMBIMHU C
IIOMOUIBIO NIEPIEHIUKYIIIPHOU
IJIOCKOCTH

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

-11/2

76

TpéxrpanHblid yroj, HEPaBeHCTBA
JUIS TPEXTPaHHBIX yrioB. Teopema
[Tugaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

77

78

79

DneMeHTHI chepuyecKoit
T€OMETPHH: T€OAC3HUECKUE TMHUN
Ha 3emiie

Konmponvnaa paboma Ned
"Venwt u paccmoanun"
PaGora Hag ommbOkamu.

Cucremaru3zauus 3HaHUN
"MHOrorpaHHuK U €ro 3J€MEHTHI"

80

[upamupa. Buasl nupamu.
[IpaBunpHas nupamuia

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

-11/2

81

[Tpuszma. [Ipsmast 1 HaKJIOHHAA
npu3Msl. [IpaBunbHas npusma




[Ipsmoit napamienenunes,

82 IPSIMOYTOJIbHBIN HapajlieenuIe],
KyO
83 BeImykibie MHOTOTpaHHUKH.
Teopema Ditnepa
http://geometry2006.narod.ru/Lessons/1
BeImykibie MHOTOTpaHHUKH. 0-11/27
84 Teopema Diinepa. [IpaBunbHbIe 1
TOTyNpaBUIILHRIC MHOTOTPAHHHIKH http:/geometry2006.narod.ru/L essons/1
0-11/28.
85 Konmponvnaa pavoma Ne5
“"Mnozocpannuku'"
Pa6ora nax ommbkamu. [lonsarue http://metodisty.ru/m/files/view/ugol_mez
86 BEKTOpa Ha IJIOCKOCTH U B hdu_pr
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB http://metodisty.ru/m/files/view/ugol_mez
hdu_pr
88 Pa3zHOCTH BEKTOpPOB
89 [IpaBuio napamenenumnena
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0
Paznoxenne BexTopa 1mo 6asucy
91 TPEX BEKTOPOB, HE JICKAIIUX B
OJTHOH IIJIOCKOCTH
92 CkansipHO€ IPOU3BEIEHUE
93 Brruucnenue yrna mexuy
BEKTOpaMH B IIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu
95 [Ipocreiimme 3aauu ¢ BEKTOpaMu
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH




97

98

[Ipocreiimue 3aa4u ¢ BEKTOpaMu

O000111IeHNE U CHCTEMATH3aLIHS
3HaHWH 110 TeMe « B3anmHoe
PacCIoJIOKEHUE PSAMBIX U
IUIOCKOCTE)

99

O000111eHIE U CUCTEMATHU3ALIS
3HAaHUHU 110 TEME
«MHOTOrpaHHUKI»

100

101

102

Hmozoeasn ouaznocmuka 3nanui
yuawguxca 3a kype 10 knacca

Pabora Hajg ommoOkamu.
O00011IeHIE U CUCTEMATU3AIUS
3HAaHUH 110 Teme «Brranciienne
IJIOIIAAEH TOBEPXHOCTEN
MHOTOTPaHHUKOBY

Pemenue 3amay moBeIIIEHHON
CJIIOKHOCTH

OBIIEE KOJIMYECTBO YACOB 10
[MPOT'PAMME

102




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
5 [ToBTOpenue temsl "CkaisspHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHue TeMsbl "Bbhrunciaenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpEeHME TeMbI "YpaBHEHHE MTPSIMOH, 1
MIpoXosuIel uepes 1Be TOuku"
5 Cmapmosasn ouaznocmuka 3a Kypc 10 1 1
Knacca
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacyéra yria 1
MeX/1y NPSMbIMH B MHOT'OTPaHHUKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1
MEX/y TUNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopmyiia pacCTOSAHUS OT TOUKH 10 1

IIJIOCKOCTH B KOOpAWHATAX




13

14

HaxosxaeHue pacCTOSHUI OT TOUKH J10
IJIOCKOCTH B KyOe

Haxoxnenue paccTosiHUM OT TOUKHU 710
IJIOCKOCTH B TIPABUJIBHOM IMUPAMHUJIC

15

Koumponvnan paboma Nel
"Ananumuueckasn zeomempusn''

16

17

Ceuenus MHOI'OI'paHHUKOB: CTaAaHAAPTHBIC
MHOT'OrpaHHUKHA

Ceuenus MHOI'OI'PaHHUKOB: MCTO/J CJICOAOB

18

CequI/ISI MHOFOI’paHHI/IKOBI CTaHZIapTHBIe
IJIOCKOCTH, IEPECEUEHUS MPSIMBIX U
IJIOCKOCTEN

19

20

HapaJ'IJ'ICJ'ILHLIC IpsAMBIC U ITIJIIOCKOCTH:
napaJjiICJIbHBIC CCUCHUA

[TapannenpHbIe IPSMBIE U IUNIOCKOCTH:
pacy€T OTHOLIEHU

21

[TapannensHbIE IPSMBIE U TNIOCKOCTH:
YIJIbI MEXKTY CKPEIIMBAFOIIUMHUCS
MPSAMBIMHA

22

[lepnenukynspHbIe IPSAMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEHIUKYIISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB

23

24

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: TeopeMa O Tpex
MePIEeHIUKYISIpax
IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIUMCIIEHUS JJIUH B
MHOTOTpaHHUKAX

25

[ToBTOpEHME: TomAaAN




26

27

MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJIbHUKOB, (hOPMYJIbI JIJIS
101 IeH, COOOPaKEHHSI TIOT00MS

IToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, (POPMYJIBI 1JIs
TJI0IAIeH, COOOPaKEHUSI TIOI00MS

28

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaKCHHUSI TOT00MS

29

30

31

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPaKCHHSI TOT00MS
Konmponvnaa paboma N2
"Iloemopenue: MHO20ZPAHHUKU,
ceuenus MHO202PAHHUKOB "'

O06BeéM Tena. O0BEM MPSIMOYTOIBHOTO
napaienenumnena

32

33

34

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType
Ky0a; O TPUCEKIUH yria
CrepeoMeTpHUyecKHe 3a]jauu, CBI3aHHbIE C
00BEMOM TMPSIMOYTOJILHOTO
napaiesienunea

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C

BBIYHCIICHHEM 00BEMa OpsAMOYTOJIbHOT'O
Iapajiiejacnuicaa

35

O0BEM TIPSIMO TPU3MBI

36

CrepeoMeTpHuueCcKUe 3a7jaui, CB3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOM MPU3MBI




HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C

37 ) y
00BEMOM TIPSAMOIA TPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 onpenenéHHoro uaTerpaia. OobéM
HAKJIOHHOU MPU3MBbI
Brrurcnenue 00bEMOB TEN ¢ TOMOIIIBIO

39 onpenenéHHoro uaTerpaia. Oobém
MU PAMHU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB MHUPaMHU/ C OOIIMM yTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ ¢ OOIIUM YIIIOM

4 CrepeoMeTpuyecKre 3a7]auu, CBI3aHHBIE C
00BEMaMK HAKIIOHHOW MTPU3MBI

43 CrepeoMeTpHUeCKUe 3a1a9H, CBI3aHHBIC C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MHUPAMHUIBI

16 [Ipumenenue o0bEMOB. Borunicienue
PacCcTOSHUS J0 TUIOCKOCTH

47 Konmponvnas paooma Ne3 "O6vém
MHo20cpanHuka’
[unuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIiue MUIHHIPHIECKON
MMOBEPXHOCTH

49 Humuaap. [psimoit KpyroBou UIUHID.

[Tmomaae MOBEPXHOCTH TUTUHIPA




Konnueckas moBepxHOCTh, 00pasyromiye

S0 KOHHYecKoi nosepxHoctu. Konyc

51 Ceuenune KOHyca IJIOCKOCTHIO,
napauieNbHOM MI0OCKOCTH OCHOBAHUS

59 Yceuénnslit konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTU KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

55 Pybesicnan ouaznocmuka 3HaHUI y4aAuuUxcs
no meme «Odbembl MHO20ZPAHHUKOG)
CrepeoMeTpuuecKue 3aaud Ha

56 JI0Ka3aTeJIbCTBO U BEIYMCIICHUE,
IIOCTPOCHHUEM CEUYEHUN UINHJpPA, KOHYyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C
UIAHIPOM

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
HUATUHIPOM

59 Cdepa u map
[Tepeceuenue cheps! u mapa c

60 iockocThio. Kacanue mapa u cepbl
IJIOCKOCTBIO. Bu 1 n300paxenue mapa
[lepeceuenue cheps! u mapa c

61 wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTBIO. Bu 1 n300paxenue mapa

62 VYpasuenue chepsl. [Lnomans chepst u e
yacTei

63 Cummerpus chepsl u mapa




64

65

66

67

CrepeomeTpuueckue 3aauu Ha
JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO
[Ipuknagnelie 3a7aun, CBSI3aHHbBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH,

BBIUUCIICHUS B OKPYKHOCTH, CTaHJapTHBIC
noxoous

68

69

70

Paznuunbie koMOMHAIIMY TET BpAIICHUS U
MHOTOTPaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaieHus"

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaieHus"

71

72

73

Konumponvnas paboma Ned "Tena u
noeepxnocmu epawienusn’’

O6wém numunapa. Teopema 06 00bEMeE
MPSIMOTO LUJIHH]IpA

Brruucnenue 06EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0sEM
KOHYyca

74

ITmomaay OOKOBOM U IOJIHOMH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKkue 3aJauu, CBsI3aHHbIE C
BBIYMCIICHHEM 00BEMOB ITMIIMHAPA,




KOHyCa

76

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
IJI0IaAu TOBEpXHOCTEN Ten"

77

OO0BEM 1Iapa U MAPOBOTr0 CEKTOPA.
Teopema 06 00béme rapa. [lnomans
cdepsl. CTepeoMeTprUSCKHE 33/1a4H,
CBSI3aHHBIC C BBIYMCICHUEM 00bEMOB
11apa, MapoBOro CErMEHTa U IapOBOT0
ceKkTopa

78

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM LIapa U
wionaapio ceprl. COOTHOMICHUS MEXKIY
IJIOIIA/IIMH TTOBEPXHOCTEH U 00bEMaMH
MOIOOHBIX Tel

79

[TogoOHEbIe TeNa B MPOCTPAHCTRE.
N3menenune o0bEMa mipu mo100m.
CrepeoMeTpHUECKUE 3a]]a4H, CBA3AHHBIE C
BbIUUCIIEHEM 00BEMOB Tel U IIOMIAeH
MIOBEPXHOCTEN

80

Konumponvnaa paboma Ne5 "Ilnowaou
noeepxnocmu u 00vémul Kpyzavix men'

81

82

83

JIBmxenust npoctpaHcTBa. OToOpakeHus.
JIBrokeHus u paBeHCTBO (uryp. O0mue
CBOMCTBA JBIKEHUMN

Buael nBrkeHHit: napaieIbHbIN
MEePEHOC, LIEHTPaIbHAsl CHMMETPHS,
3epKaibHasi CHMMETPHSI, TTOBOPOT BOKPYT
psAMOI

[IpeobpazoBanus nmomoowus. [Ipsmas u
cdepa Diinepa




84

85

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

Koumponvnasa paooma Neé ""Bexkmoput 6
npocmpancmee'

86

Oo6o6maromee nosropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[TapajsienbHOCTh MPSAMBIX M TIJIOCKOCTEH
B MpocTpaHcTre"

87

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"

88

Oo6o06maromee nmosTopenue 11 nmoHsTHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"BexTopsl B mpocTpaHcTee”

89

O6o6matonee nopropenue 11 nousruii u
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

90

91

O6o6mmatomiee nopropenue 11 nonsruii u
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3aIIHMsI 3HAHMIA:
"O6bemM MHOTOrpaHHUKA"

Oo6o06maromiee noropenue 11 noHATUH U
MeTO0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTH3aIIHMsI 3HAHMIA:
"ILmomaau MOBEpXHOCTH U OOBEMBI
KpYTJbIX Ten"




92

O6o6matomee mopropenue 11 nonsruii u
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTeMAaTHU3aIlNs 3HAHMI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTibIX Ten"

93

Oo6o6maromee noropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTibIX Ten"

94

95

Hmozoean ouaznocmuka 3nanui
yuawuxcs 3a kypc 11 knacca

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3als 3HAHWUI

96

Hcrtopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pOJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

97

Hcrtopust pa3BUTHSL CTEPEOMETPUH KaK
HAyKH U €€ pOJb B Pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI




100

101

102

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAYKU U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

o Teomerpus. 10-11 kmaccel: yaeOHUK U1 001IE00PA30BATEIBHBIX YUPEIKICHHIA:

6a3zoBbiii u ipodut. ypoBHW/ [JI.C. AranacsH, B.®. byry3os, C.b. Kagomiies u np.].

M.: Ilpocemienue, 2019.

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

o T'comerpus. 10-11 xmaccel: yueOHHK 1715t 00IIE00pa30BATENBHBIX YUPEKICHUN:

6a3oBbiii U podui. ypoBHw/ [JI.C. Atanacsan, B.®. bytysos, C.b. Kagomues u ap.].
M.: IIpocsemienue, 2019.

e bypmuctposa T.A. I'eometpus. 10 - 11 kiaccsl. [Iporpammel 0011eo0pa3zoBaTenbHbIX
yupexaeHui. -M., «IIpocsenienuey, 2010

e banasu O.H. ['eomerpus: 3aaun Ha rOTOBBIX YepTexkax /s morotopke k EI'D: 10-11
kiaccel/D.H.banasn.- Pocros u//l:®enukc, 2013

e 3uB b.I'. ['eomerpusi: qunakTudeckuii Matepuai i 11 kiacca\ 6.1 3uB.-M.:
IIpocsemenue,2008.

e Epmosa A.Il. CamocTosiTenbHbIE U KOHTPOJIbHBIE paOOTHI 110 reomeTpuu 11 11 kimacca.
M.: Unekca,2013

e (Caaksn C.M. U3yuenue reomerpuu B 10-11 knaccax: kaura aus yuurens. M.:
IIpocsemenue,2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* http://window.edu.ru/ DnekrpoHHas OMOIUOTEKA YYCOHUKOB M METOIMUCCKUX

MaTepHaioB

* http://www.math.ru Marepuaiibl o MmaTeMaTuke B EquHON KOJUTeKIAN

1 (POBBIX 00pa30BATEITHLHBIX PECYPCOB

* http://www.bymath.ne t I'azeta «Maremaruka» M3gatenbckoro noma «IlepBoe

CEHTSOPS»



* http://www.uztest.ru 3amgauu o reomeTpun: HHHOPMAIIMOHHO-TTOMCKOBAsI

CcHuCTCMa

* http://www.problems.ru KommbroTepHas MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Marematuka. [lIkona. Byaymiee. CaiiT yauTes

matematuku A.B. llleBkuna

e http://www.etudes.ru MaremaTuueckoe oOpa3zoBaHHE: MPOIILIOE U HACTOSIIIIEE.

I/IHTCpHeT6I/I6HI/IOTGKa 1O MCTOAUKC IIPCIIOJaBaHUA MATCMATUKN

* http://www.exponenta.ru IToprax Allmath.ru — Bcs maTematnka B oqHOM

MECCTC

* http://www.allmath.ru ITpuknagHas MaTeMaTHKa: CIIPABOYHHUK

MaTCMaTHICCKHUX (bOpMYJI, IMPUMCPHI U 3a1a491 C pCHICHUAMU

« http://math.rusolymp.ru 3amayHuk I MOATOTOBKH K OJMMIIHAIAM 10

MAaTCMAaTHKEC

* http://tasks.ceemat.ru 3anumMaresbHas MaTreMaTuka — OJIMMITHAJIBI, UTPBI,

KOHKYPCBI 10 MaTEMATHUKE IJI1 ITKOJIbHUKOB

« http://www.math-on-line.com Maremartnueckue oIUMIUAABI IS IKOJIBHUKOB

« http://www.olimpiada.ru MaremaTndyeckue OJIMMITHAIBI U OJIMMIINAHBIE

3aJa4uu
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