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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI JUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBIEHHOCTH W IPEIMETOB TI'YMAaHMTAPHOTO ILIMKJIA.
[Tockonpky  JIOTMYECKOE€  MBILIUIEHHE,  (QOpMHUpyeMOe  TpU  HU3yYEHUHU
00y4aloIUMUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEIACTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YACTHOCTH
¢uznueckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTo Kypcea «['eomeTpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJbHBIX CHOCOOHOCTEH OOydYarolmuxcsi Mpu
U3y4YEHUU T€OMETPUHU, KaK COCTAaBJISIONIEH MpeaMeTHON obsactn «MaTtemaTka u
uHpopMaTuKa»  uyepe3  0OecleueHUE  BO3MOXKHOCTM  NPUOOpPETEeHHSs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIIHOr0 NpoheCCHOHATBHOTO
00pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMUpOBaHUE TMPEACTABICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPYKAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpOBaHHE  yYMEHHUS  BJIAaJE€Th  OCHOBHBIMM  MOHATUAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUs 3a/1a4;

(dbopMHpOBaHUE YMEHHS PACllO3HABATh HA YEPTEkKaX, MOACISIX U B PEaTbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIN;

(¢bopMUpOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOIO MOCTPOEHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE YMEHHs BIAJETh METOJAaMHU J0Ka3aTeJbCTB M alTOPUTMOB
pELIeHUs,, YMEHUS WX IHPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHMU MaTEMATUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyalIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00yJaromIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUAX
YMEHHM, KpUTUIYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHrue (DYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU:
YMEHHUSl pPaclo3HABaTh IMPOSIBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYCHHUH JPYTUX
y4eOHBIX  TMPEIMETOB, TMPOSBICHUS 3aBUCHMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEATbHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJIEIIEH,
WHTEPHPETALUU MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBistoTcsi:  «lIpsiMble W TUIOCKOCTH B TPOCTPAaHCTBE»,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJIEPIKATEIBbHBIM JIMHUASAM y4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKHMX YMEHUH  pachpenensercss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO U 10 Tojam oOydenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil paboueit
MpOTrpaMMbl, pacrpeAcaEHHbBIM IO ToJaM OOydYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAaM O0yYaroIIHecs
oOpamiajiucb HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH NMOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY NeOMETPUYECKUX MPEACTaBICHUN O0yYarolUXCs, pacliupss U yriryossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4EHUIO TEOMETPUHU Ha YTIyOJEHHOM YPOBHE TO3BOJISIET:

co3gath ycnoBus s guddepeHnmanuu  00ydeHHsS, TMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECleuuTh yriyOJIEHHOE
U3YUYEHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

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

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



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCT IPAMBIX U IINIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIBHOCTD MPAMOU
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajljIeNIbHOIO MpOoeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTpaHCTBE. [lapayeapHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IEPIECHAMKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIECHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yTila. TPEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajuleenune]; ¢  €ro  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammpa: n-yrojgpHas nNUpaMua,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa pEéGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U
IpaBWIbHAs IHUPaMHIA, TPAaBUIbHAS TPEYroJibHAs NHpaMHUa W NPABUIIBbHBIN



TeTpa’ap, KyO. IlpencraBieHue O MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JOAECKAdIP U UKOCADIP.

Brruncienre dJ1€eMEHTOB MHOTOTPAHHHUKOB: pEOpa, IUAroHaid, YIJIBL
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIMOBEPXHOCTH TMPABUIBLHOW MHUPaAMUJIBI,
TeopeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

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

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE M  IPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPAMU: CIO0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHUE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHUSI BEKTOPA HA YHUCIIO.
[IoHsTEe KOMIUIaHApHBIE BEKTOpBI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamenenunena. Teopema O pPa3IOKEHUUM BEKTOpa II0 TPEM
HEKOMIUTAaHAapHbIM  BekTopaMm. [IpsimoyrosibHass  cucrema  KOOpJAHWHAT B
npoctpancTBe. Koopannatel BekTtopa. CBA3b MEXIYy KOOpPAMHATAMU BEKTOpPA H
KOOpJIMHATAMHM TOYEK. YTOJI MeEXIy Bekropamu. CKalspHOE MNPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpaimenust

[loHATHs: UOUIMHAPHUYECKAs IIOBEPXHOCTb, KOHUYECKAass IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3anmHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M3o00paxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
mapa.

O0béM. OcHOBHbIE cBoOiicTBa 00BEMOB Tein. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MpPU3MBI, LWIKHIpa, TUpaMUabl U KoHyca. O0BbEM mapa U mapoBOro
CErMEHTa.

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



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

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

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METObl MOCTPOCHUS
CEUYEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXEHUs. IIpsimoyronbHas
cUcTeMa KoopAuHaT B mpocTpancTBe. KoopauHatel Bektopa. Paznoxkenue Bekropa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MNpPU PEUICHUH TeOMETPUUYECKHUX
3ajad.

JIBUKEHUS B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OToOpakeHus. [IBWXKEHHS W PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHas CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMH,
poLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIIUSIMU 1 Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakKIaHCKOW UACHTUYHOCTH, YBOXKCHUS K
IIPOILIVIOMY M HACTOSLIEMY POCCUMCKONM MaTeMaTHUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJIOTHX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, DTUYECKOIO IOBEIECHMSA, CBSA3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHHE:

C()OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHUYeCKWe 3HaHUs B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE TMUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATHAX CHOPTUBHO-030POBUTEIBHON J€ATEIBbHOCTBIO;

6) Tpy10oBOE BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIO0Us, 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  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TOHUMAaHHE BIIMSHUS
COITMATIbHO-?KOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOM
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MATEMAaTHUYEeCKUX 3HAHUU IS peleHus 3agad B 00JacTu
OKpY’Karollel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTWUW, OTHOIIECHUW MEXKIy MOHATUSAMH, (POpMyTUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C WCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(IpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUM C  Y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BAaTENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOiIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTh TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJNUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, UCCIIEJOBaHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTro 00beKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpPMYTHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLICHMBATb  JIOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJINOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nnpopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh WMH(OPMALIMIO, MPEACTaBIATh €€ B pa3IW4HbIX (popMmax,
WLTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHPOBATH IOJyYEHHBIN pE3yJIbTaT;

B X0JI€ OOCYXXJIEHUS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AAa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEM, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIUpOBaTH PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AJITOPUTM PELIEHUS 3a/lauM, BEIOUpATh CIIOCOO pELIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th  HABBIKAMU  IIO3HABATENbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIMTEIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB, BIAJETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYECKOHN 3a4a4u;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUS WIIM HEAOCTUKEHUS pPe3yIbTaTOB JESATENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBmecTHasl 1eATEJIBHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JlIb COBMECTHOMU
JESATEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboOT, [OroBapuUBaThCs, OOCYXKIAaTb NPOLECC U Pe3ysibTarT padoThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3rOBbI€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb padOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTMMH YJI€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHSTUAMH CTEPEOMETPUU TIpU
pEILICHNN 3a]]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCyKIIEHUMH;

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

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

e CBOOOJAHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
TUTOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);



e KJIaCCU(PUIMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJ1accu(ukanuu;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBSI3AHHBIMH C  CEYEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesibHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTUPOBaHUE (UTYP Ha IMIIOCKOCTh, BBHIOJIHATH U300pakeHUs Puryp
Ha IJIOCKOCTH;

e CTPOWUTH CEYECHHS]I MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBIIIOIHITH
(BBIHOCHBIE) TJIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOIIAAM  INOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MMpaMUJia), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (HOpPMYII;

e CBOOOJHO OMEPUPOBATH MOHATUSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LIEHTP, OChb U INIOCKOCTb CHMMETPUU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemiaTh 3aJadyd Ha JOKA3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
HaXOXKJEHUE T€OMETPUYECKUX BEIUYMH, HNPUMEHSS W3BECTHBIE METOIbI
IPU PEIIEHUH MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CIIOHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrPAMMHBIE CPEACTBA W  3BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
4epTexkax U pUCyHKax;

e IPUMEHATH TIOJyYCHHbIC 3HAHUS HAa [PAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEABHBIE CUTYALMH, PUMEHATh M3YyYECHHBIC NOHATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npoOieMbl, MOJAEIUPOBATh peaJbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATUH M TEOpeM, ammapara ainreOpbl, peliaTh NMPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUUMH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K kony 11 kiacca oGyyaronuiicss Hay4uTCs:

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



ONEPHUPOBATH MOHIATUSAMHU, CBSI3AHHBIMH C TE€JIAMU BPALLCHUS: LIWIMHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacro3HaBaTh Tejla BpalieHus (MWIMHAP, KOHyC, cepa U Mmap) H
OOBSCHATH CIIOCOOBI TIOJTyUYECHHUSI TEJl BPAICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYKCIIATh BEJHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHMS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpalICHUSA,
T€OMETPUUECKUX TEJ C MPUMEHEHHEM (HopMyT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALIMSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B cdepy H
OTMKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpAaLCHUS;

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

u300paxaTb 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;

CBOOOTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH OINEpaIMi HaJl BEKTOPAMH;

3a/1aBaTh IUNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPJIHHAT;
peniaTbh reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE 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 JBHXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUN;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHON CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00US;
CTPOUTBH CEYEHUs MHOTOTPAHHUKOB M TEJ BPAILICHMS: CEUEHUS LUJIUHApA
(mapanenbHO U MEePHEeHIMKYISIPHO OCH), CEUEeHUs KOHyca (MapaiebHble
OCHOBAHMIO ¥ MPOXOJSIIUE YepPEe3 BEPIINHY ), CEUEHUS 1Iapa;
UCIIOJIB30BaTh METOABI TNOCTPOCHMS CEUYEHUH: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;
JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

OPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHHUS] CTEPEOMETPUUYECKHUX
3a/1a4, OPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;



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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI IIPH PEIICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYECHHbIE  3HAHWA HAa  IPAKTUKE:  CPaBHUBATSH,
aHAJIM3UPOBATh U OLIEHUBATH PEaJbHbIE CUTYALUH, IPUMEHATh U3yUCHHbBIC
IIOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IIOUCKA  PELICHUS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MPOOJIEMBI,  MOJIEIHUPOBATH
peanbHblE CUTyallUH HA S3bIKE T'€OMETPHUH, HCCIEN0BAaTh IIOCTPOCHHBIE
MOJEIN C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX IOHATHM U TEOpeEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh NPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHHe KoandecTBO 9acos
DJIeKTpPOHHbIe (LM (pPpoBbIe) 00pa3oBaTeIbHbIEC
n/ pasaeyioB U TeM Konrpouabnsie  IIpakTnyeckue
Bcero pecypcbl
n MPOrpaMMbI padoTbI padoTbI
1. Poccuiickast 31€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/4756/conspect/20
3541/
BBenenue B 23 5 2. SKmacc_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. Poccuiickas 3JIEKTPOHHAA 1IKOJIa
https://resh.edu.ru/subject/lesson/6065/conspect/
B3anmuOE 2. SIKmacc_https://www.yaklass.ru/p/geometria/10-
pacrnonokeHue 6 klass/parallelnost-v-prostranstve-
TPSAMBIX B 10435/opredelenie-i-svoistva-parallelnosti-
TIPOCTPAHCTBE priamykh-priamoi-i-ploskosti-9253/re-15895537-
90b0-4f1f-b6bd-4ed1e3c5b600
TTapamiebHoCTs 1. Poccuiickas DJIEKTPOHHAs IIIKOJIa
https://resh.edu.ru/subject/lesson/4724/conspect/
HpSIMI)IX nu N
8 1 2. SIKnacc https://www.yaklass.ru/p/geometria/10-

IUIOCKOCTEHN B
MIPOCTPAHCTBE

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



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-c0090990-dec8-4417-8427-26130c2d5cfd
https://resh.edu.ru/subject/lesson/6065/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600
https://resh.edu.ru/subject/lesson/4724/conspect/
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39

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

1. Pocculickas AJIEKTPOHHAsA IKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229
/

IlepneHIUKYIIPHOCT -
b HIIT))HMB?X Hy ’ 2. . sKnace
y 25 https://www.yaklass.by/p/geometriya/10-

IIJIOCKOCTCHU B . R . . -

HpocTpatcTBe klass/perpend!kul!arn_ost-prlamvkh-l-ploskostel-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-
priamoi-i-ploskostiu-3479
1. Poccuiickas 3JIEKTPOHHAA IIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/22

VYribel U paccTosHUS 16 1549/ )
2. SAKmacc_https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037
1. Poccuiickas 3JIEKTPOHHAA 1IKOJIa
https://resh.edu.ru/subject/lesson/5732/main/

MBHOrorpaHHUKH 7 2. SKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037

Bexkrops! B 12

MIPOCTPAHCTBE

IToBTOpEHME,

0000111eHKE U 5

CUCTCMaTHu3al i
3HAHUH



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://www.yaklass.by/p/geometriya/10-klass/perpendikuliarnost-priamykh-i-ploskostei-3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-i-ploskostiu-3479
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://resh.edu.ru/subject/lesson/5732/main/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037

OBIIEE KOJIMYECTBO
YACOB I10 102
I[TPOTPAMME



11 KJIACC

HaumenoBaunue KoaungecTBo 4acoB

Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
pa3iesioB U TeM Konrtpoabsubie  IIpakTuueckue

n/n Bcero pecypchl

NporpaMMbl padoThI padoThI
S Kiacc https://www.yaklass.ru/p/geometria/9-

1 AHamuTHYECKAS 15 ) klass/nachalnye-svedeniia-o-stereometrii-
reoMeTpHs 13313/tcilindr-konus-sfera-13315/re-f78fa3ef-

0945-4686-b080-5f4e17baf76e

IToBTOpEHME,

5 00001IeHnE 1 15 1 1. Poccuiickast 31€KTpOHHAS IIKOJIA
CHCTEeMATH3ALIHSI https://resh.edu.ru/subject/lesson/2031/main/
3HAHUH

1. Poccuiickas AJIEKTPOHHAS IIKOJIA

3 O0BEM MHOTOIPaHHHUKA 17 1 https://resh.edu.ru/subject/lesson/2031/main/

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

4 Tena Bpamienus 24 1 2. AKnacc

https://www.yaklass.ru/p/geometria/11-
klass/nakhozhdenie-obemov-tel-10440

1. Poccuiickas DJIEKTPOHHAsA LIKOJIa
https://resh.edu.ru/subject/lesson/5724/conspect/
2. SIKnacc

c [Tnommay MOBEPXHOCTH 9 1 https://www.yaklass.ru/p/geometria/l11-

1 00BEMBI KPYTIIBIX Tell klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/abstcissa-
ordinata-i-applikata-tochki-prosteishie-zadachi-
v-koordinatakh-9263/re-f0263af6-7a42-4310-



https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
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https://www.yaklass.ru/p/geometria/9-klass/nachalnye-svedeniia-o-stereometrii-13313/tcilindr-konus-sfera-13315/re-f78fa3ef-0945-4686-b080-5f4e17baf76e
https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/2031/main/
file:///C:/F:/2.%20ЯКласс%20https:/www.yaklass.ru/p/geometria
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://www.yaklass.ru/p/geometria/11-klass/nakhozhdenie-obemov-tel-10440
https://resh.edu.ru/subject/lesson/5724/conspect/
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263/re-f0263af6-7a42-4310-a3b5-3dfbf31a3e1b

a3b5-3dfbf31a3elb

JBrxenus
[ToBTOpEHME,
000011IeHE U
CUCTeMaTH3aIHs

3HAHUI

OBILEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpPOHHbIe NN (ppoBbIE
Tema ypoka Konrpoabnbie IIpakTHueckue
n/n Bcero U3yYEeHUS o0pa3oBaTe/ibHbIE PECYPChI
padoThbI padoThbI

OcHoBHbIe NpaBuiia H300pakeHUs
HAa PUCYHKE IIJIOCKOCTH, .

1 1 https://resh.edu.ru/subject/lesson/4756
napajuIeNbHbIX IPSIMbIX (OTPE3KOB), |
CepeauHbI OTpE3Ka )
IlonsiTust cTEpEeOMETPUM: TOUKA, https://resh.edu.ru/subject/lesson/4756/
rpsiMasi, IJI0CKOCTh, IIPOCTPAHCTBO.
OcHoBHbIE MpaBuiia H300pakeHUs : , .

2 P P 1 http://metodisty.ru/m/files/view/prezentac
HAa PUCYHKE IIJIOCKOCTH, iya_dly
napajuIebHBIX IPSIMBIX (OTPE3KOB), -
Cepe/IMHbI OTpe3Ka izobrazhenie prostanstvennyh figur na

plosko

[TonsTus: nepecexaronuecs

3 IUIOCKOCTH, IIEPECEKAIOIIHECS 1 https://resh.edu.ru/subject/lesson/4756/
npsMasi U MI0CKOCTh;
MOJYTIIPOCTPAHCTBO
Cmapmoean ouaznocmuka

4 3Hanuil yuawuxca 3a Kypc 9 1 1

- http://geometry2006.narod.ru/L essons/

knacca 10-11/3
PaGoTa Hajl OMIHOKAMI. g'ftlpl:///gaeometrvzo%.narod.ru/Lessons/l

5 MHororpaHHuKH, U300paKEHUE 1
MPOCTEUIIINX MPOCTPAHCTBEHHBIX
¢uryp, HeCyIeCTBYIOIINX http://geometry2006.narod.ru/Lessons/1

0-11/14



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

00BEKTOB

MHororpaHHUKH, H300paKeHNE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymeCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEpEOMETPHH U IIEPBbIC
CIICZICTBUS U3 HUX

AXCHOMBI CTCPCOMECTPHUHU U IICPBLIC
CIICACTBHA U3 HUX

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

11/3c.

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

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

AKCHOMBI CTEPEOMETPHUU U TIEPBbIE
cieacTsus U3 HUXx. CrocoOnl
3a/IaHMsl TIPSIMBIX U TUIOCKOCTEH B
npoctpancTBe. O003HAUEHUS
MPSMBIX U TJIOCKOCTEH

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

10

11

N300paxenune ceueHnil nupamMuibl,
Ky0a 1 MpU3MbI, KOTOPBIE TPOXOJAT
yepe3 ux péopa. M3obpaxenue
[IepeceyeHus MOIYyUYEHHBIX
mIockocTeil. PackpammmBanue
IIOCTPOECHHBIX CEYEHUH Pa3HBIMU
[[BETaMHU

N3006paxenne ceyeHni mupamMuibl,
Ky0a U IPU3MBbI, KOTOPbIE IPOXOAT
yepes ux péopa. M3obpaxenue
nepeceyeHus MoIyYeHHBIX
IJI0CKOCTEN. PackpammuBanue
MTOCTPOSHHBIX CEUCHUH Pa3HBIMU
L[BETaMU

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

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

12

N3o0pakeHne ceueHnit MIpaMuIbl,



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

KyOa U mpU3Mbl, KOTOPBIE MPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoayYeHHBIX
mIockocTeil. PackpammuBanue
MMOCTPOCHHBIX CEYEHUN Pa3HbIMU
LBETaMH

N3o0pakeHue ceueHni MupaMuIbl,

Ky0a U MPU3MbI, KOTOPbIC IPOXOJISAT
yepe3 ux péopa. M3obpaxenue

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

13 nepecCuCHUA MMOJTYICHHBIX https://resh.edu.ru/subject/lesson/4912
IJI0CKOCTEN. PackpammBanue /
MTOCTPOCHHBIX CEYCHUN Pa3HBIMU
LIBETAMU
MeToj clie/IoB JUIsl [IOCTPOCHHS

14 . http://geometry2006.narod.ru/Lessons/10
CE€UYEeHUU -11/14
MeTo[ clte/IoB JUTsI IIOCTPOCHHS

15 ceuenuii. CBOMCTBA nepecedeHnit http://geometry2006.narod.ru/Lessons/10
MPSAMBIX U IIOCKOCTEN -11/1
MeTo[ clte/IoB JUTsI IIOCTPOCHHUS

16 ceuenuii. CBOWCTBA MEpeCcEUECHUN http://geometry2006.narod.ru/Lessons/10
HPSAMBIX M TUIOCKOCTEN 21171
[TocTpoenue cevueHuii B mupamu/ie,
KyOe 1o TpéM ToukaM Ha pEbpax.

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

03/IaHHE BEIHOCHBIX YePTEKEH 1 111

3aIMCh MIaroB MOCTPOCHUS
[TocTpoenue cevueHuii B mupamu/ie,

18 Ky0e 110 TpéM TouKaM Ha pEOpax. http://geometry2006.narod.ru/Lessons/10

CozaHue BBIHOCHBIX UYEPTEKEHN U
3aIHUCh IAroB MOCTPOEHUS

-11/1



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

19

ITocTpoeHue ceueHuii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aMuch UIaroB MOCTPOCHUS

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

20

ITocTpoeHue ceueHuii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha p&bpax.
Co3aHue BEIHOCHBIX YEPTEKEN U
3aIUCh IIaroB MOCTPOSHUS

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

-11/15

21

[ToBTOpEHME INIAHUMETPUU:
Teopema 0 NPONMOPLUHOHAIBHBIX
orpeskax. [logobue TpeyroisHUKOB

22

[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. Pacuers! B
CEUEHUSAX HAa BBIHOCHBIX YEPTEXKAX.
WcTopus pa3BUTHS MIIaHUMETPUU U
CTEpPEOMETPUU

23

24

Konmponvnasa paooma Nel
"Akcuomol cmepeomempuu.
Ceuenua'"

PaGora Hag ommOkamu. B3ammuoe
pacmooKeHUE MPSMBIX B
npoctpancTBe. CKpenuBaronfecs
npsmele. [Ipu3nakn
CKPEIIHUBAOIINXCS MPSMBIX.
[TapannensHble NpsiMBbIE B
MIPOCTPAHCTBE

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

(10-11/

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi1
MapayieIbHON JaHHOW MPSAMOW,
MPOXOISIICH Yepe3 TOUKY



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

IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTaHHOMU npsiMoil. Jlemma o
MePECCUCHUH MapalICIIbHBIX
MPSMBIX ITOCKOCTBIO

26

[TapamienbHOCTB TPEX IPSIMBIX.
Teopema o TpEX mapasieabHbIX
npsambIX. Teopema o
CKPEIIMBAIOIINXCS TIPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

nmapaijiCJIbHOI'O MPOCKTUPOBAHM.

N3o6paxkenune pazHbix puryp B
napajuieIbHON MPOSKITUH

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

28

[enTpanbsHas npoekuus. YToiui ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMU

29

3agaun Ha TOKA3aTeIbCTBO U
HCCIIEIOBAHHUE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpHMI)IX B
MIPOCTPAHCTBE

30

[ToHsTHSA: MapaIeabHOCTD NPSIMOM

Y TIJIOCKOCTH B TIPOCTPAHCTBE.

[Ipu3Hak napaaenbHOCTH NPSIMON

u mmockocTu. CBoiicTBa
MapaJuIEIbHOCTH NPSIMOU 1
IUIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MMAPAJIETBHOCTHIO
NPSAMBIX U IJIOCKOCTEH B



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

IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOMSAIIETO Yepe3 IAHHYIO
MPSIMYIO Ha YEPTEkKE U
MApaIIENBHOIO IPYTOU MPSIMOIA.
Pacuér orHOLICHUI

33

[TapamnensHas npoexkuus,
IIPUMEHEHUE I TOCTPOCHUS

cedeHuil KyOa 1 nmapaiesenumnesa.

CgoiicTBa napajuiesienunena u
IIPU3MBI

34

35

36

37

[TapannenpHbIE ITTOCKOCTH.
[Ipu3Haku napamienbHOCTH JBYX
IJIOCKOCTEM

Teopema 0 nmapajuIeIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TaHHON
MJIOCKOCTH U CICACTBHS U3 HEE
CBoiicTBa napamienbHbIX
ILJIOCKOCTEM: O MapajuieIbHOCTH
MPSAMBIX MTEPECCUCHUS TTPU
MEePECEUCHUH JBYX NapalIeIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 oTpe3kax
MapasieabHbIX NPSIMBIX,
3aKITIOUEHHBIX MEXIY
MapaieIbHBIMU IIOCKOCTSIMU; O
MEePECEUCHUU TIPSMOU C IBYMSI

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

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

-11/8
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napaijiCJIbHbIMH ITIJIOCKOCTSIMU

38

39

40

[ToBTOopenue: Teopema Iudaropa
HAa IJIOCKOCTH . TpUroHomeTpust
IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA

Koumponvnasa paboma Ne2 no
meme «Ilapannensnocmo ¢
npocmpancmee

Pabora nag ommbkamu. CBoicTBa

Ky0a U psIMOYTOJILHOTO
napaiesenumnena

41

Brrurcnenue IMH OTPE3KOB B KyOe

U IPSAIMOYTOJIBHOM
napajuieJenumnene

42

[lepneH MKy IAPHOCTD NPSMOUN U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IIJIOCKOCTH

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

43

44

45

IlepnieH IUKYIAPHOCTD NPSIMOU U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH IPSIMOHN U
IJIOCKOCTH

Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOHA,
MIPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEePIEHANKYISPHON K INIOCKOCTH

IInockoctu u MNEPNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOI'paHHHKaX

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

-11/1

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

-11/1

46

I1110CKOCTH ¥ NEPIICHAUKYJIIPHBIE



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

UM IPSAMBIC B MHOTOT'paHHHUKAX

47

48

49

[lepneHuKyasp U HAKIOHHAS.
ITocTpoeHue nepneHuKyspa u3
TOYKHU Ha MPSIMYIO
[lepneHuKysp U HAKIOHHAS.
[TocTpoenue nepneHauKyIspa U3
TOYKHU Ha MPSIMYIO

Teopema 0 TpEX NMepreHAuKyIsIpax
(npsimast u oOpaTHas)

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

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

50

51

52

Teopema o TpEX neprneHAnKyJIsapax
(mpsimast 1 oOpaTHast)

Yron Mexay CKpeluBarOIUMHUCS
MPSAMBIMU

Pyéesricnan ouaznocmuxa 3nanuil
yuawuxcs no meme

«llepnenouxkynapuocms npAMbIX U
njaocKkocme»

53

Pabora najg ommbokamu. ITouck
MEPIEHIUKYIIAPHBIX IIPSAMBIX C
MTOMOIIBIO TIEPIIEHIUKYISPHBIX
MIOCKOCTEH

54

Pabora Hag ommoOKkamMu.
OproroHanbHOE MMPOSKTUPOBAHNE
[TocTpoenue ceuenmii kyoa,
MPU3MBI, TPABUIILHON MUPAMU/IBI C
MIOMOIIIBIO OPTOTOHAJILHON
MIPOEKINH

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

55

[TocTpoenue ceuenunii kyoa,
IIPU3MBI, IPAaBUJIBHON MUPaMUBI C
IIOMOILIBI0 OPTOrOHAJILHOM

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



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

MPOEKLIUU

56

57

58

59

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InockocTu cummerpuil B
MHOT'OrpaHHUKax

IIpu3Hak nepneHuKyIsIpHOCTH
IIPSIMOM M TUIOCKOCTH KakK
CJIEICTBHE CUMMETPHUHU

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacué€rt paccTostHuid OT TOUKHU 10
IIOCKOCTH

HpaBI/IJ'II)HBIe MHOI'OrpaHHUKH.

Pacué€rt paccTostHuid OT TOYKHU 10
IIOCKOCTH

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

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

-11/20

60

Crioco0sbl OMyCTUTh
MEPIEeHIUKYIISIPbl: CHMMETPHS,
CABUTI TOYKH I10 NApAIIEIbHOU
IpsAMON

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

-11/20

61

62

63

CrBur 1o HenmapauieabHOU
MIPSIMOM, U3MEHEHHE PACCTOSTHUI

Konmponvnaa paboma Ne3
"B3aumnoe pacnonosicenue
RPAMBIX U NIIOCKOCHET 6
npocmpancmee'

Pa6ota Hag omrmOKaMH.
[ToBTOpEHME: YTOT MEKIY
MPSIMBIMU Ha TIOCKOCTH,
TPUTOHOMETPHS B POU3BOJIEHOM
TPEYroJbHUKE, TEOPeMa KOCHHYCOB

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

-11/16
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64

[ToBTOpEHME: YrOa MEKIY
CKpELIMBAIOIIMMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuueckue MeToabl
BBIYMCIICHUS YTJIa MKy TIPSIMBIMU
B MHOT'OTpaHHUKAaX

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

66

67

68

69

JIByrpansbiii yroi. CBoicTBO
JIMHEHHBIX YIJIOB IBYIPaHHOTO
yriaa

[leprnieH UKy IsIpHBIE MJIOCKOCTH.
CBoiicTBa B3aNMHO
MEePIEHIUKYIISIPHBIX TUIOCKOCTEN

[Ipu3Hak neprneHIuKyIsIpHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
MepECEUEeHUs ABYX MIIOCKOCTEN
MEePIEHIUKYISPHBIX TPEThEU
IJI0CKOCTH

[IpsiMOyTONBHBIN Mapaieaenumne];
Ky0; U3MepeHus, CBOIICTBa
MPSIMOYTOJIBHOTO MapasuielienuIeia

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

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

-11/22

70

Teopema o nuaroHaiu
MPSIMOYTOJIHHOTO TTapasuIeseuIe 1a
U CIEICTBHUE U3 HEE

71

CrepeomeTpuueckue u
MIPUKJIaIHBIE 3a/1a4M, CBA3aHHBIE CO
B3aMMHBIM PACIIOJIOKCHHUEM
MMPsAMBIX U IIIIOCKOCTH

72

[ToBTOpEHUE: CKPEITUBAIONIUECS
MpsIMbIC, MTApaJUICTbHBIC TUIOCKOCTH
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B CTaHAAPTHBIX MHOI'OI'PaHHUKAX

73

[Tapa mapanneabHbIX IOCKOCTEN
Ha CKPELIMBAIOIINXCS MPSMBIX,
PacCTOsTHUE MEXKTY
CKPEUIUBAIOIIMMUCS PSIMBIMH B
MPOCTBIX CUTYALMIX

74

75

76

77

PaccrostHUuEe OT TOYKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM
110 TNIOCKOCTH

Boluncnienue pacCTOSHUNA MEXIy
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOILBIO NIEPIEHANKYJISIPHON
IIJIOCKOCTH

TpéxrpanHblid yroj, HEpaBeHCTBA
JUISl TPEXTPAHHBIX yIiIoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIsl TPEXTPAHHOIO yTila
DneMeHTHI chepruuecKoil
TEOMETPUHU: T€OAEC3UNYECKUE TUHUU
Ha 3emie

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

-11/2

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

-11/2

78

Koumponvnasa paooma Nod
"VYenvt u paccmoanua’

79

80

Pabora Hag ommoOKkamMu.
CucreMaru3zanus 3HaHUU
"MHOrorpaHHUK U €ro 3JI€MEHTHI"

[MTupamuna. Buasl nupamu.
[IpaBunpHas nupamuia

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

-11/2

81

IIpusma. IIpsAmas u HakIOHHAs
npusMmsl. [IpaBunbHas npusma
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[IpsiMoit napaienenunes,

82 MPSMOYTOJIBHBIN MTapajlIeIeTUIIe], 1
KyO
83 BrInyKIible MHOTOTPaHHUKH. 1
Teopema Ditniepa
http://geometry2006.narod.ru/Lessons/1
BBInyKJjible MHOTOIPaHHUKH. 0-11/27
84 Teopema Ditnepa. [IpaBuibHbIe U 1
TOIyIpaBHIILHBIC MHOTOTPAHHUKH http://geometry2006.narod.ru/Lessons/1
0-11/28.
85 Koumponvnasa paooma Ne5 1
"Mmnozozpannuxu'’
Pabora Hag ommbOkamu. [lonstie http://metodisty.ru/m/files/view/ugol_mez
86 BEKTOpa Ha TUIOCKOCTH U B 1 hdu_pr
MIPOCTPAHCTBE
87 CyMMa BEKTOPOB 1 http://metodisty.ru/m/files/view/ugol_mez
hdu_pr
88 Pa3nocTh BekTOpOB 1
89 [IpaBuiio napamenenunena 1
90 YMHOKEHHE BEKTOpa Ha YUCIIO 1
PasnoxxeHnue BekTopa mo 6asucy
91 TPEX BEKTOPOB, HE JIEXKAIUX B 1
OJIHOM IIJIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
03 Brruncnenue yria Mexmay 1
BEKTOPAMH B IMPOCTPAHCTBE
94 IIpocreiimme 3a1auu ¢ BEKTOpaMH
95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH
96 [Ipocreiimme 3aauu ¢ BEKTOpaMu 1
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97

IIpocreiimume 3ana4u ¢ BEKTOPaMHU

98

99

100

O0001IeHrEe B CUCTEMATH3aIUs
3HAHUH 110 TeMe « B3anmMHoe
pacmoIoKeHUE MPSMBIX U
ILIOCKOCTE»

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH 110 TEME
«MHOrorpaHHUKN

Hmozoeas ouaznocmuxa 3nanui
yuawuxca 3a kype 10 knacca

101

Pabora Hag ommOKaMu.
O00011IeHrE U CHCTEMATH3ALIHS
3HaHHUH 110 TeMe «Brrunciaenue
IJI0IIaeH MOBEPXHOCTEN
MHOTOTPaHHUKOBY

102

Pemenue 3a71a4 MoBRIIIEHHON
CJIOKHOCTH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m . Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
1 [ToBTOopenue TeMbl "KooparHaTel BEKTOpa 1
Ha IJIOCKOCTH U B POCTPAHCTBE"
5 [ToBTOopenue temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Brruuciienue yria 1
MEXy BEKTOpaMH B IpoCTpaHCcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
MPOXOJISIIEH yepe3 B TOUKH"
5 Cmapmosas ouaznocmuka 3a Kypc 10 1 1
Knacca
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BexTopHoe npousBeneHue 1
3 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MpOorpaMMHUpPOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE 1
MpOrpaMMHUPOBaHUE
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy IIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 dopMyna pacCTOSHUS OT TOUKH J10 1

IIJIOCKOCTH B KOOpAWHATAX




13

Haxoxnenue paccTosiHUM OT TOUKHU J10
IIJIOCKOCTH B KyOe

14

15

16

HaxoxneHnue paccTossHuil OT TOYKHU A0
IJIOCKOCTH B MPAaBUILHON IUPAMHUJIE

Koumponvnasa paooma Nel
"Ananumuueckan ceomempun'’
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKHU

17

18

19

Ceuenus MHOTI'OIr'PpaHHUKOB: MCTO CJICI0B

CedeHuss MHOTOIPAHHUKOB: CTaH/IApTHbBIC
IJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IJIOCKOCTEH

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
MapaJyieIbHbIEC CEYEHUS

20

21

22

23

[TapannensHbIE IPSMBIE U TNIOCKOCTH:
pacy€T OTHOIICHUI

HapaJ'IJ'IeJ'ILHLIC MMpsAMBIC U IINIOCKOCTH:
YTJIBI MCXKY CKPCIIUBAOIIUMUCSH
psAMBIMHA

IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYJISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHY MHOTOI'PaHHUKOB
[lepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIpax

24

[lepnenaukynspHbIe MPSAMBIE U
IIJIOCKOCTH: BBIYHMCIICHUS IIUH B
MHOI'OIPaHHHUKAX

25

IToBTOpenue: miomanu




MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIS
TJI0IA 1N, COOOpaKEHHSI TIOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Ioaaen, COoOpakeHUs Mo00M

27

28

29

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00us

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAI TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00us

30

Konumponvnas paboma No2
"Iloemopenue: MHO20ZPAHHUKU,
ceueHus MHO202PAHHUKOB "'

31

32

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuiesenunena

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUH yriia

33

CrepeomeTprdeckue 3aaqu, CBI3aHHBIE C
00BEMOM MPSAMOYTOIBHOTO
napaiesnenumnena

34

35

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajienenuena

O0BEM npsMOi TPU3MBI

36

CrepeoMeTpHuecKue 3aja4u, CBSI3aHHBIC C
BbIUUCIIEHEM 00BEMOB MPSMOIA TPU3MBI




[IpuknagHbie 3a7a4m, CBSI3aHHBIC C

37 00BEMOM MIPSAMOIA TPU3MBI
Brraucnenue 06EMOB Tell C TOMOIIBIO

38 onpeaenéHHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeI ¢ TOMOIIBIO

39 onpeaenéHHoro uarerpana. O0bpém
MU PAMH/TBI

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJ ¢ OOIIUM YIIIOM

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

4 CrepeoMeTpHUeCKUe 33719, CBI3aHHEIC C
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHBIE C
00BEMaMH THUPaAMUIBI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHEIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM MTUPAMHUIBI

46 [Tpumenenue o0bEMOB. Brruncienue
paccTosHUS A0 TUIOCKOCTH

47 Konumponvnas paboma Ne3 "Oovém
mnozozpannuka'
[unuHapudeckas MOBEPXHOCTD,

48 00pa3yroIIne IUITHHIPHISCKON
MOBEPXHOCTHU

49 Munuuap. [IpsMoit KpyroBod HUIMHAP.

HHOH_[aI[B IMMOBCPXHOCTHU HNUIJIMHAPA




Konnueckasi moBepxXHOCTh, 00pa3yromye

S0 KOHUYECKOM nmoBepxHocTH. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapaiedbHOM IJIOCKOCTH OCHOBAHUSA

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM TOBEPXHOCTH H
TMIOJIHOM MOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYyCa

55 Pybercnan ouaznocmuka 3HanHuil yuauiuxcs
no meme «Oodvemol MHO2O0CPDAHHUKO6)
CrepeomeTpuueckme 3aauu Ha

56 JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOCHHUEM CEUYECHUI WIMHJPA, KOHYyCa

57 [IpuknanHble 3a1a4u, CBSI3aHHBIE C
LHMIMHIPOM

58 IIpuknanHble 3a1a4u, CBSI3aHHBIE C
HUAITUHAPOM

59 Cdepa u map
[lepeceuenue chepsl u mapa c

60 rtockocThio. Kacanue mapa u chepbl
IJI0CKOCThIO. By u n3o0paxenue mapa
[Tepeceuenue chepsr u mapa c

61 iockocThio. Kacanue mapa u cepbl
IJI0CKOCThIO. By u n3o0paxenue mapa

62 VYpaBuenue coepsl. [Tnomans cheps u eé
yacTen

63 CummeTtpust cdepsl U 1mapa




64

CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpOi U IapoM,
MIOCTPOCHUEM UX CEYEHHI MII0CKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CECUCHHH MIIOCKOCTHIO

66

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

[ToBTOpEHUE: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHUCJIICHUS B OKPY)KHOCTI/I, CTaHI[apTHI)Ie
noIo0ousa

Paznuunsie KOM6I/IH8.I_[I/II/I TCJI BpalliCHUA U
MHOT'OT'PpaHHUKOB

69

3anaun o teme "Tena v MOBEpXHOCTH
BpatieHus"

70

71

3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"

Konmponvnas paooma Ned "Tena u
noeepxnocmu epawjenusn’’

72

06vem mumHapa. Teopema 00 00bEMe
NPSAMOTO LHUJIMHIPA

73

74

Brruncienne 00bEMOB TEI C IIOMOIIBIO
onpenenéHHoro uaTerpaita. Oobém
KOHyca

ITmowaau OOKOBOU U MOJIHOM
IMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMHIPA,




KOHyca

76

77

78

79

80

81

[Tpuknanueie 3ana4n mo Teme "OOBEMBI U
IJIOIIA I TTOBEpXHOCTEN Ten"

OO0BEéM 11apa ¥ MapoBOTo CEKTOpa.
Teopema 00 00bEMe mapa. [Tnomans
chepsl. CTepeoMeTpruUecKue 3a1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
apa, mapoBOTro CETMEHTA U MapPOBOTO
CeKTOpa

[Tpuknagueie 3anaun mo Teme "OObEMBI
Ten", CBsI3aHHBIC ¢ 00BEMOM IIapa 1
iomaabio cepbl. COOTHOMICHUS MEXKTY
IJIOIIA ISIMU TTOBEPXHOCTEN U 00bEMaMK
MOJIO0HBIX TEI

[TooGHBIE TENa B IPOCTPAHCTBE.
N3menenne o0bwEma mpu noao0uu.
CrepeoMeTpHyecKHe 3a1auu, CBSI3aHHbIE C
BBIYMCIICHHEM 00BEMOB TEJ U TIIOIA e
ITOBEPXHOCTEN

Konmponvnaa pavoma Ne5 "Ilnowiaou
noeepxunocmu u 00vémul Kpyzavix men'"
JiBmxenust npoctpancTBa. OToOpakeHusI.

JIBrokeHust ¥ paBeHCTBO ¢uryp. Oouiue
CBOMCTBA JBUKECHUN
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Buael nBukeHnil: napaiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT
IpsAMOI
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[IpeobpazoBanus nomoous. [psimas u
cdepa Diinepa
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['eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHUS
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Konmponvnas paboma Neb ""Bexkmopul 6
npocmpancmee'’

O6o06maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTae”

O6o0maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"BexTopsl B ipocTpancTae”

O6o06maromee moBTopeHue 11 MOHITHI 1
METOJIOB Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIl1sl 3HAHUI:
"BexTopsl B ipocTpaHcTae”

Ob6o06maromiee noropeHue 11 noHATH 1
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"

Ob6o06maromiee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"O6beM MHOTOTpaHHUKA"
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Ob6o6mmatomiee nopropenue 11 nonsaruii u
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTibIX TN
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O6o0maromiee moBTopeHue 11 MoHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHUI:
"ILmomaau MOBEpXHOCTH U 0OBEMBI
KpYTJibIX Ten"

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHU:
"ILmomaau MoBEpXHOCTH U 0OBEMBI
KpyrJibix Ten"

Hmozoeas ouaznocmuxa 3nanui
yuawuxcs 3a kypc 11 knacca

95

96

97

98

99

[ToBTOpeHUE, 0600IICHNE 1
cUcTeMaTu3alus 3HaHUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMECHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

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

6a3zoBbiii 1 ipoduin. ypoBHW/ [JI.C. AtanacsH, B.®. byry3os, C.b. Kagomies u np.].

M.: Ilpocsemienue, 2019.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

o T'comerpus. 10-11 xmaccel: yueOHHK 715t 00IIE00pa30BATENBHBIX YUPEKICHUH:

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

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

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

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

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

e (Caaksn C.M. U3yuenune reomerpuu B 10-11 knaccax: kaura aus yuurens. M.:
IIpocsemenne,2010.

HOUPPOBBIE 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 KOJUTeKIUN

1 (POBBIX 00pa30BATEIHLHBIX PECYPCOB

* http://www.bymath.ne t I'azeta «Maremaruka» M3gatensckoro noma «IlepBoe

CEHTSOPS»


http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/

* http://www.uztest.ru 3amga4uu o reomeTpun: HHHOPMALIMOHHO-TTOMCKOBAsI

CcHucTcMa

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

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

matematuku A.B. llleBkuHa

e http://www.etudes.ru MaremaTuueckoe oOpa3oBaHHE: MPOIILIOE U HACTOSIIIIEE.

I/IHTCpHeT6I/I6HI/IOTGKa IO MCTOAUKC IIPCIIOJaBaHUA MATCMATUKN

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

MECTC

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

MAaTCMaTHICCKHUX (bOpMYJI, IMPUMCPHI U 3a1a491 C pCHICHUAMU

« http://math.rusolymp.ru 3amayHuk 11 MOATOTOBKH K OJMMIIHUAIAM 10

MaTCMaTHKEC

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

KOHKYPCBI 10 MaTEMATHUKE IJI1 INKOJIbHUKOB

« http://www.math-on-line.com Maremartnueckue oTuMIUAABI IS IIKOJIBHUKOB

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

3aJa4uu


http://www.uztest.ru/
http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/







