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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHUsl, TaK KaK 00€CIIEYUBAET BOZMOKHOCTh U3yUEHUS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
OOy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MNOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PELIEHUU F€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE MHAMBUAYAJIbHBIX CIOCOOHOCTEM OOydarommxcsi Ipu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnequ(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOr0 NpohecCuOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

pacuIMpeHne NpeaCcTaBiICHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHSITUIHOTO anmnapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE UX MPUMEHSATb, YMEHUs JOKa3blBaTh TEOPEMbl U HAXOIUTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEeOpHUi, POpMUpPOBaAHUE MOHUMAHUS POJIM AKCMOMATHKHU IpHU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHUs,, YMEHHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PELICHHs] CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEW 00y4Jaromuxcs, Mo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPEca K U3YICHUIO TEOMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACIO3HABATH MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTTMPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJIEIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp’KAaTEIbHBIMU JIMHUAMH y4eOHOTro Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTcs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeienseTcs He TOJIbKO IO
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil padodyeit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamanich HEOAHOKPATHO. OTO TIO3BOJSET OPraHW30BaTh  OBJIAJICHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
COOJTIO/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00YJaIONUXCsl, PACIIUPSSL U YIITyOJIsst
e€, 00pasys MPOYHBIE MHOKECTBECHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIISIONICH yueOHoro npeameTa «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wuzyuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE: Iapajuie/IbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHON MPOEKIHMH. YTJbl C COHAMPABICHHBIMU CTOPOHAMH, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

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

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEyrojbHas MNUpaMuia M MPABUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOLIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOTOI'PDAHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKaJasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienienumnea M cienctsus u3 He€. OO0bEM mnpsiMOd U
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocThio. [loHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. I[lpeoOpazoBanue mnomoodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS I11apa, METOAbl TOCTPOCHHUSI
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBWKeHHS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HayKax, TEXHOJOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acrleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1ady MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OpUEHTAITHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoul KakK CpEJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

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

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIMIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



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

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIOACHMS, HCCIENAOBAaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOpPMAUH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEJICTaBIATh €€ B pa3lM4HbIX (PopMmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeNsiMM  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHMCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1a4i, BEIOMpPATh CIOCO0 PELeHUs ¢
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUII U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAAETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCS, OOCYXIaTh TMPOIECC U Pe3ylbTaT padoThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCYKIACHUM;

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

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

e CBOOOJHO OMEpUPOBATH TOHSATHUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTh, BBIMIOJHITH HU300paxeHus: Guryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TeJl C IPUMEHEHHEM (pOopMyT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e TMPUMEHATH TIOJyYCHHbIE 3HAHUSA Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K konity 11 kiaacca oOydaromuiicss HayquTCs:



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

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tela BpaileHus (LMWIUHAP, KOHyC, cdepa u map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB U TeJ BpallleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITh COOTHOIIEHUS MEXKY TUIOIIAISIMU IMOBEPXHOCTEN U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATh U MPeoOpPa3oBbIBATH HHQPOpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAICHUS: CCUCHUS LWIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHHN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBbIE CUTyallud, IPUMEHATh U3YUYCHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHBbIE (LM POBbLIE)
n/n  TeM NPOrpaMMbl KonunyecTBo yacoB  oOpa3oBaTesibHbIE pecypchl
Beero KoHnTpoJbHbie
padoThI
Beenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/
BsanmHoe pacrionoskerue 6 1 https://resh.edu.ru/
HPSMBIX B IPOCTPAHCTBE
HapaJ'IJ'IeJ'IBE-I OCTE IPAMBIX H 8 1 https://resh.edu.ru/
IJIOCKOCTEH B IPOCTPAHCTBE
[IepnieHAUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN B 25 1 https://resh.edu.ru/
IIPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16 1 https://resh.edu.ru/
https://resh.edu.ru/
MeororpanHui ! 1 https://01math.com/
BekTopsl B IpocTpaHcTBE 12 1 https://resh.edu.ru/
Tostopenue, 0606IIeHH e 1 https://resh.edu.ru/
’ 5 https://math.ru/problems/

CHUCTEMATH3ALNS SHAHNH https://zadachi.mccme.ru/2012/local.html
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Bcero

11 KJIACC

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

padoThI

Ananutnueckas
reOMeTpus

IToBTOpEHUE,
0000111eHUE U
CHCTEeMaTH3aIusI
3HAHHUH

O6bEM MHOTOTrpaHHHUKA

Tena BpameHus

IImomann
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX TET

JBroxeHus

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTU3aIHs
3HAHUM

KoaunuecTBO 4acoB

KoHTpoJbHbIe

15

15

17

24

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

dyeKTpoHHBbIE (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://01math.com/

https://resh.edu.ru/

https://01math.com/

https://resh.edu.ru/

https://01math.com/

https://resh.edu.ru/

https://content.edsoo.ru/lab/subject/7/

https://math.ru/problems/

https://zadachi.mccme.ru/2012/local.html
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INOYPOYHOE INVNIAHUPOBAHMUE
10 KJIACC
Ne n/m

10

11

12

Bcero

Tema ypoka

OcHOBHBIE TIpaBUIIa U300pAKEHHS HA PUCYHKE TUIOCKOCTH, MApaJIEIbHBIX MPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

[ToHsATHS CTEPEOMETPHH: TOUYKA, MPSIMast, IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC MTPaBHIaA
U300paKeHMs HA PUCYHKE TUIOCKOCTH, MapajlIeIbHBIX MPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka
[ToHsITHS: TepeceKaroIUecs MIOCKOCTH, IIEPECEKAIOIINECs IpsIMast U IIOCKOCTh;
MOJIYIIPOCTPAHCTBO

[ToHsATHS: IepeceKaoNINecs IIOCKOCTH, IEPECEKAIOIIHECs IPSIMas U IIIOCKOCTh;
HIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, U300paKEHHE TIPOCTEHIIINX MPOCTPAHCTBEHHBIX (QUTYP, HECYIIECTBYIOIINX
00BEKTOB

MHororpaHHUKH, H300paKEHHUE TIPOCTEHIIINX MTPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBBIC CIECACTBUS U3 HUX

AKCI/IOMI)I CTepeOMeTpI/II/I nu HepBBIe CJICACTBUA U3 HUX

AXCHOMEI CTECPCOMETPHH U IICPBBIC CICACTBHUA U3 HUX. Cnoco0n1 3aaHus MPAMBIX U IUIOCKOCTEH B

npoctpancTBe. O003HAYEHUS MPSMBIX U TIOCKOCTEN

N300pakeHne ceueHni MupaMu/Ibl, Ky0a U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.
N3o00pakeHne nepeceueHus MmoayuYeHHbIX MIIOCKOCTEN. PackpalmBanne MoCTPOSHHBIX CEUCHUM
Pa3HBIMU [IBETAMH

N300pakeHne ceueHni MupaMu/Ibl, Ky0a U IPU3MBbI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

I/I306pa)KCHI/IC NEepeCCUCHUA MOJTYUCHHBIX INIOCKOCTEH. PaCKpaH_II/IBaHI/IC MMOCTPOCHHBIX CedyeHM I
Pa3HBIMU LIBETAMU

N300pakeHne ceueHni mupaMuabl, Kyoa U MpU3Mbl, KOTOPbIE IPOXOAAT uepe3 ux peopa.

KoaunuectBo
4acoB
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N3o00pakenue nepeceueHus MoIy4YeHHBIX IIIOCKOCTEH. PackpamiBanye moCTpOEHHBIX CEUYEeHUN
pa3HBIMU LIBETAMHU
H3o06paxenne cedeHui mupamMmuibl, Kyoa U Mpu3Mbl, KOTOPBIE IPOXOIAT yepe3 ux péopa.

N3o00pakenue nepeceueHus MoIy4YeHHBIX IIIOCKOCTeH. PackpanirBanye mOCTpOEHHBIX CEUEHUN
pa3HBIMU LIBETAMHU

MeTtoa cnefoB IJist TOCTPOSHUS CeUSHU

Merton cienoB Juis mocTpoeHus ceueHuil. CBoiCTBa NepeceueHuil MpsMbIX U IUIOCKOCTEN
Merton cienoB Juis moctTpoeHus ceueHuil. CBoiicTBa nepeceuyeHuil NpsMbIX U IUIOCKOCTEN
[Toctpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha péopax. Co3qaHue BHIHOCHBIX
YyepTexkel 1 3aucCh 1aroB MOCTPOEHUS

[Toctpoenue ceuenuii B nupamujie, Kyoe no TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX
yepTexel U 3auch H1aroB OCTPOEHUS

[TocTpoenue ceuenuii B nupamue, kKyoe o TpéM Toukam Ha péopax. Co3gaHue BHIHOCHBIX
yepTex el U 3auch H1aroB OCTPOEHUS

[TocTpoenue ceuenuii B nupamu/jie, Kyoe no TpéM Toukam Ha péopax. Co3gaHune BHIHOCHBIX
YepTEeKEN U 3aIlUCh I1aroB MOCTPOCHUS

[ToBTOpenue mrannMeTpun: Teopema o MpONOPIHOHAIBHBIX OTpe3kax. [Tonodue TpeyroabHUKOB
[ToBTOpenue nnanumerpun: Teopema MeHnenast. PacueTsl B ceueHUAX Ha BBIHOCHBIX YEPTEXKAX.
HcTopus pa3BUTHS IJIAHUMETPUN U CTEPEOMETPUU

KonTponbhas pabota "Akcruomsl ctepeomerpun. Ceuenus"

B3anmHoOe pacrionoxeHne npsMbIx B mpocTpaHcTse. CkpemuBaromuecs npsaMsle. [IpuzHaku
CKpEIIMBAIOIIUXCS NpAMbIX. [lapamienpHple psMble B IPOCTPAaHCTBE

Teopema o CynieCTBOBaHMM U €AMHCTBEHHOCTH NPSIMON MapaljIesIbHOM TaHHOM MPSMOH,

MPOXOJIAIIEH Yepe3 TOUKY MIPOCTPAHCTBA U HE JIe)KAIlled Ha TaHHOM NpsiMOi. JIlemma o nepeceyeHun
MapaJuIeNbHbIX NPSIMBIX INIOCKOCTHIO

[TapannenpHOCTB TpexX NpsMbIX. TeopeMa o TpEX mapayuiesbHbIX OpsIMbIX. TeopeMa o
CKPELIUBAOIINXCA MPSMBIX

[MapamrensHoe poekTHpoBaHue. OCHOBHBIE CBOMCTBA MAPAIIEIBHOTO POSKTHPOBAHNS.
N300paxkeHne pa3HbIX GUTYp B MapajuieIbHON MPOESKIUN
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LenTpasibHast MPOEKIMA. YTOJI C COHAIPABICHHBIMU CTOPOHAMU. YTOJ MEXIY NPSIMbIMU

3ajaun Ha JOKA3aTeIbCTBO U UCCIIEI0BAHKE, CBSI3aHHbBIE C PACIIONO0KEHUEM MPSAMBIX B
MIPOCTPAHCTBE

[ToHsTHSA: MapaIEIbHOCTh NPSIMOM U IIJIOCKOCTH B POCTpaHCTBE. [Ipu3Hak napauieIbHOCTH
npsiMoit ¥ miockocTu. CBOMCTBA NapayIeIbHOCTH MPSIMOM U TNIOCKOCTH

['eomeTpuyeckue 3a/1aun Ha BEIYMCICHUE U JJOKA3aTEIbCTBO, CBSA3AHHBIE C MAPaICIbHOCTHIO
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE

ITocTpoeHne cedeHus1, TPOXOAAILEro Yepe3 JaHHYI0 IPSIMYIO Ha YepPTEXKE U MapajuIeIbHOIO IPYrou
npsiMmou. Pacu€r oTHOMIEHNM

[TapannenpHas IpoeKIMs, IPUMEHEHUE TS TOCTPOSHUS CeueHUH Ky0a 1 mapaienenumnesa.
CaolicTBa napasieienunea 1 npu3Mbl

[TapannensHble IOCKOCTH. [IpU3HAKK MapaIIenbHOCTH JBYX IJIOCKOCTEH

TeopeMa 0 mapajiebHOCTU U €IUHCTBEHHOCTH IUIOCKOCTH, MTPOXOASAIICH Yepe3 TOUKyY, He
MPUHAJICHKALLYIO TaHHOU MJIOCKOCTHU U CIEACTBHS U3 HEE

CaoiicTBa mapayyIeIbHBIX TUIOCKOCTEN: 0 MApaJUIeIbHOCTH MPSMBIX TIEPECeUEHUs MPU IEPECCUCHUN
JIBYX IIapajuIeNIbHBIX IUNIOCKOCTEN TPEThEN

CaolicTBa napasuieIbHbIX MIIOCKOCTEN: 00 OTpe3Kax mapauieTbHbIX MPSIMBIX, 3aKITIOUEHHBIX MEKITY
MapasuieIbHBIMU INTIOCKOCTSIMU; O TIEPECEUEHUH MPSIMOM ¢ JIBYMSI MapaJUIEIIbHBIMU TTIOCKOCTSIMU
[ToBTopenue: Teopema ITudaropa Ha maockocTu

IToBTOpEHME: TPUTOHOMETPUS NIPSMOYTOJIBHOIO TPEYTOJIbHUKA

CoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO MapauieenuIeaa

Brruucnenue JUIMH OTPE3KOB B KyOe U MPSMOYTOJILHOM Hapalljieenure/e

[lepneHauMKyISIpHOCTD MPSAMOM M TUIOCKOCTHU. [IpU3HAK NepneHIuKyIIPHOCTH NPSAMOU U IIJIOCKOCTH
[lepneHauKyISIpHOCTD MPSAMOM U TUIOCKOCTHU. [IpU3HAK NepneHIuKyIIpHOCTH NPSAMON U IIJIOCKOCTH
TeopeMa 0 CyIlIeCTBOBAHUH U €IMHCTBEHHOCTH IIPSMOM, IIPOXOJAIIEH Yepe3 TOUKY ITPOCTPAHCTBA U
NEPHEHANKYIJIAPHOHN K INIOCKOCTH

IInockoCTH ¥ MEPIIEHIUKYIISAPHBIE UM IIPSIMbIE B MHOIOTPaHHUKAX

ITnockoctu u NEPNCHAUKYJIAPHBIC UM MIPAMBIC B MHOTI'OI'paHHUKAX

[lepniengukynsap u HakioHHas. [locTpoeHne nepneHauKyIspa u3 TOUKH Ha MPSIMYIO

=



48

49
50

51
52

53
54

55

56

57
58

59
60

61
62

63

64

65
66

67
68

69
70

71

Ilepnenaukynsp u HakiIoHHaA. [locTpoeHKe NepIeHUKYISpa U3 TOUKU Ha IPSIMYIO
Teopema o Tpéx nmepreHANKYIsApax (MpsiMas U oOpaTHast)

Teopema o Tpéx nepneHaAnKysApax (mpsmas u oopaTHast)

VYron Mexay CKpEeIUBAOIIUMHUCS TPSIMBIMU

[Touck nepneHANKYISPHBIX MPSAMBIX C IIOMOILBIO IEPIEHIUKYIISPHBIX IIOCKOCTEN
OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuit Kyoa, MpuU3Mbl, IPaBUIBHOM MUPAMUIBI C TOMOILBIO OPTOrOHAJIBHON
IIPOEKLIAN

[TocTpoenue ceuenuii Kyoa, MpU3MBbl, IPABUILHOM MUPAMUIBI C TOMOIIBIO OPTOrOHAJIBHON
IPOEKLINU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO IIIOCKOCTH. [[ITOCKOCTH CUMMETpHI B MHOTOTpaHHUKAX
[Tpu3Hak neprneHIuKyIIPHOCTU IPSIMOM U INIOCKOCTHU KaK CIEACTBUE CUMMETPUN
IIpaBunbpHBIE MHOTOTPAHHUKH. Pacd4€r pacCcTOSTHUI OT TOYKHU 10 INIOCKOCTH

IIpaBunpHBIE MHOTOTPAHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU JO INTIOCKOCTH

Crioco0bl ONyCTUTh NEPIIEHANKYIISPB: CAMMETpPHS, CIBUT TOYKHU O HapayljiebHON IpsMOi
CuBur no HenapaienbHON IPSIMOM, U3MEHEHUE PACCTOSTHUI

KonTponbhas pabota "B3aumHoe pacronoxeHue MpsiMbIX U IJI0CKOCTEN B MPOCTPAaHCTBE"

HOBTOpeHl/Iei Yroja MExKAay MnpsAMbIMH Ha IIJIOCKOCTU, TPUT'OHOMCTPHA B IIPOHU3BOJIBHOM
TPEYTroJIbHUKE, TCOPpEMa KOCUHYCOB

IToBTOpEHME: YrOa MEXAY CKPEIIMBAOIIUMUCS IPSIMBIMHU B IIPOCTPAHCTBE

I'eomeTpryeckre METOAbI BBIYMCIICHHS YIJIa MKy IPSIMBIMA B MHOTOTPaHHHKAX

JIByrpansslii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yIiia

[TepnienaukynsapHble MI0CKOCTH. CBOMCTBA B3aMMHO NEPIEHIUKYJIIPHBIX INIOCKOCTEN

[Ipu3Hak nepneHANKYIIPHOCTH IUIOCKOCTEN; TEOpeMa O IPSIMOM MepeceueHns IBYX IIOCKOCTEN
NEePHEHAUKYIISIPHBIX TPEThEU IITIOCKOCTH

[TpstmoyTonbHBIN Napanienenumnes; Ky0; n3MepeHusi, CBOMCTBA MPSIMOYTOJIbHOTO Mapaieienurnena
TeopeMa 0 1MaroHany NpsAMOYTOJIbHOTO NapaJJICIECIUIENA U CIEACTBUE U3 HEE

CTepeOMeTpI/I‘-IeCKI/IC " NPUKIIaHBIC 3a1a4U, CBA3aAHHBIC CO B3AMMHBIM PACIIOJIOKCHUCM TTPAMBIX U
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IIJIOCKOCTHU
HOBTOpeHI/IeI CKPCIIUBAOIIHECS NPAMBIC, MAapalJICJIbHBIC ITJMIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa napasienbHbIX IVIOCKOCTEW Ha CKPEILMBAIOIINXCS MIPSAMBIX, PACCTOSIHUE MEXKIY
CKPELIMBAIOILUMHUCS MPSIMBIMU B IPOCTBIX CUTYaLUAX

Paccrostaue oT ToOUukH A0 IMJIOCKOCTH, paCCTOAHUC OT HpSIMOfI J0 IIIIOCKOCTHU

Brluncnenue paccTosHUN MEXKy CKPEILMBAIOIUMHUCS NPSAMBIMU € ITIOMOIIBIO NIEPIEHANKYIIAPHON
IIJIOCKOCTH

Tpéxrpanusiii yroi, HepaBeHCTBA ISl TpeXrpaHHbIX yriioB. Teopema [Iudaropa, Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa

DneMeHTHI ChepruIecKoil FTeOMETPUH: Te0Ie3NIECKUE JIMHIH Ha 3emiie

KonTponbnas pabota "Yrisl u paccrosHus"

Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €70 JIEMEHTHI"

ITnpamupa. Buael nupamun. IlpaBunbsHas nupamuna

IIpusma. [Ipssmas u HaknoHHas npusmel. [IpaBuibHas npusma

[Tpsmoii napasnenenunesn, NpSAMOYToJbHBIN apajieNnenumnes, Kyo

Brimykiieie MHOrorpanHuku. Teopema Oiinepa

Boinykinble MHOrorpanHuku. Teopema Dinepa. [IpaBusibHbIe U HOTYPaBUIIbHBIE MHOTOIPAHHUKH
Kontponbnas pabora "MHuororpanHuku"

ITonsATHE BEKTOpA HA IUIOCKOCTH U B IIPOCTPAHCTBE

CymMma BEKTOpOB

Pa3HocTh BEKTOpPOB

IIpaBuno nmapasienenumena

YMHOXK€EHHE BEKTOpa Ha YHUCIIO

Paznoxxenne BekTopa 1o 6azucy TpéX BEKTOPOB, HE JISKAIIUX B OJHOH MJIOCKOCTH
CxkanspHoe Npou3BeICHNE

Beruncnenve yriia Mex1y BEKTOpaMH B IIPOCTPAHCTBE

[Ipocrelinue 3a7a4u ¢ BEKTOpaMu

[
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[Ipocreiiiue 3aa4u ¢ BEKTOpaMu

IIpocreiimue 3anauu ¢ BEKTOpaMu

IIpocreiimne 3ana4u ¢ BEKTOpaMu

O06o0011IeHe U cucTeMaTH3alus 3HaHUN

O06o0011eHe U cucTeMaTH3alus 3HaHUN

HToroBast KOHTpOJIbHASA paboTa

Htorosast KOHTpoJIbHAs paboTa

O06o0011eHre U cucTeMaTU3alus 3HAaHUI: aHAJIN3 KOHTPOJIBHOM paboTHI.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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Tema ypoka

Bcero

[ToBTopenue Temsl "KoopauHaTel BEKTOpa Ha MJIOCKOCTH U B
npoctpaHcTae"

[ToTOpenue Tembl "CkansipHoe IPOU3BEICHUE BEKTOPOB"
[ToBTOpeHue TeMbl "Brryuciaenue yria Mexay BEKTOpaMH B
npocrpaHcrae”

[loBTOpeHue TeMbl "YpaBHEHHE IPSAMON, IPOXOSILIEH Yepe3 B
TOYKH"

VYpaBHEHUE JIOCKOCTH, HOPMaJlb, yPABHEHUE INIOCKOCTH B OTPE3KaX

YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX
BekropHoe npousseneHue

JIuHeitHbIe HepaBEeHCTBA, TUHEMHOE MPOrpaMMUPOBAHUE
JIuHeitHbIe HepaBEHCTBA, JUHEMHOE MPOrpaMMHUPOBAHUE
AHanmMTUYECKHE METObI pacuéra yriia MeK1y NpsMbIMU B
MHOTOIpaHHUKaX

AHanMTUYECKHE METObI pacu€Ta yriia MeKy IIIOCKOCTSMH B
MHOTOTpaHHUKaX

dopmyiia pacCTOSHUSA OT TOUYKH JI0 TUIOCKOCTH B KOOpJIMHATAX
Haxosxnienne paccTostHu# OT TOYKH J0 TJIOCKOCTH B Ky0Oe
Haxoxnenne paccTosiHUM OT TOUKHU J0 TJIOCKOCTH B MPABUILHOM
nupamMuie

Kontponbnas padoTa "AHanutuueckas reomMeTpust"”

CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE MHOTOTPAHHUKH
CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

CeueHust MHOTOTPAHHUKOB: CTaH/IapTHBIE TNIOCKOCTH, IIEPECEUEHUS
MPSAMBIX U ITIOCKOCTEMN

[TapannensHble NpsIMbIE U MIJIOCKOCTH: NapaljIeIbHbIE CEUEHUS

HapaJ'IJ'ICJ'ILHLIC MMpsAMBIC U TINIOCKOCTH: pacqéT OTHOIIIEHUHN
HapannenLHLIe IMPAMBIC W IIJIOCKOCTH: YTJIBI MCXKIY
CKPCIIUBAOIIHUMHUCA ITPAMBIMUA

HepHeHJIHKYHSIpHBIe IPpAMBIC U TINIOCKOCTU: CTAaHAAPTHBIC ITAPhI

NEPNCHAUKYIIAPHBIX IJIOCKOCTEH U MpsAMBIX, CUMMCTPpHUU
MHOTI'OI'paHHUKOB

IlepnenquKyIsIpHBIE IPSIMBIE U IUNIOCKOCTU: TEOPEMA O TPEX
NEPHEHANKYIIApax

HepHGHI[I/IKyJISIpHLIe OpsAMBIC U TINIOCKOCTU: BBIYHUCJICHUA JJIMH B
MHOI'OI'paHHHUKax

KoaunuectBO
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[ToBTOpEHME: MIIOMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI IS TUTIOIIAJEH,
COOOpaKEeHHSI TIOTOOMS

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI IS TIOIIAJEH,
COOOpaXeHHsI TOA00MS

[ToBTOpEHUeE: MIIOIa i MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs TUIOILAACH,
COOOpaKEeHHS TIOTO0MS

[1nomanu ceyeHnii MHOrOrpaHHUKOB: TUIOLIAAN IOBEPXHOCTEM,
paspesaHus Ha 4acTH, COOOpaKEHUs TOAOOHS

[1nomanu ceyeHnii MHOrOrpaHHUKOB: TUIOLIAAN IOBEPXHOCTEM,
pa3pe3aHus Ha YacTH, COOOpaXkeHUs o 00us

KonTponbnas pabota "[loBTOpeHHEe: MHOTOIpaHHUKU, CEUCHUS
MHOTOTPaHHUKOB"

O6béM Tena. O6beM MPSIMOYTOJIBHOTO NapasuieTenune1a

3anaun 00 yaBoeHUHU KyDa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUH yTiia
CrepeoMeTpHuuecKue 3aJauu, CBA3aHHbIE C 00bEMOM MPSAMOYTOJIBLHOTO
napajuiesaenumnena

[TpuknaaHbie 3aa9u, CBI3aHHBIE C BBIYUCICHUEM 00bEMa
MPSIMOYTOJIBHOTO MapasuielienuIieia

O0BEM TIPSIMON PU3MBI

CrepeoMeTpHUSCKHE 33]]a4H, CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB
IIPSAMOM TIPU3MBI

[IpuknanHble 3a1a4m, CBSI3aHHBIE C 00BEMOM IPSIMON TTPU3MBI
Brruucnenne 005EMOB TeI ¢ TTOMOIIIBIO OMPEICIEHHOTO HHTETpaa.
O0BbEM HAKIIOHHOM MPU3MBI

Beruuciienue 06EMOB Tell C TOMOIIBIO ONPEAEIEHHOTO UHTErpaia.
OO6BbEM upaMuIsl

®dopmyna 00bEMa mupamMuabl. OTHOIIEHHE 00HEMOB MUPAMHUL C
00IIKM YIiIoM

®dopmyna 00bEMa mupamuabl. OTHOIIEHHE 00HEMOB MUPAMHUL C
00IIUM yTIIOM

CrepeomeTpudecKue 3a1a49M, CBI3aHHbIe ¢ 00bEMaMH HAKJIOHHON
MIPU3MBI

CrepeomeTpudecKue 3aa4u, CBI3aHHBIE ¢ 00bEMaMH TTUPAMHIBI
[Ipuknagueie 3agaun mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM
HaKJIOHHOHM MpPU3MBbI

[Ipuknagueie 3agaun mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM
MTAPAMUTBI

[Ipumenenne 06bEMOB. BrruniciieHne paccTosiHUS 10 TIIOCKOCTH
KonrtponsHas padora "O6béM MHOrOorpaHHuka"

[unuaapudeckast MOBEPXHOCTh, 00pa3yroIne IHHIPHIECKON
ITOBEPXHOCTHU

Hununap. [psamoit kpyrosoi nunusap. Ilnomans nosepxHocTu
HUATUHIpA
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KoHnueckasi moBepXHOCTh, 00pa3yrolue KOHNYECKON MTOBEPXHOCTH.
Konyc

CedeHue KOHyca IIOCKOCTHIO, MapaJIeIbHON IJIOCKOCTH OCHOBAHUS
Yceu€Hnsriii konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60K0BOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH KOHYCA
[Tnomane 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTU KOHYCA
CrepeoMeTprUEeCKHE 3a/1a4d Ha JI0KA3aTeJIbCTBO U BHIYMCIICHUE,
MOCTPOEHUEM CEUCHUM WJIMHIPA, KOHYCa

CrepeoMeTprYeCKHE 3a/1a4l Ha JI0KA3aTeJIbCTBO U BHIYMCIICHUE,
MOCTPOEHUEM CEUEHUM MUINHAPA, KOHyCa

[Ipuxnagneie 3a1a4, CBI3aHHBIE C IUIMHIPOM

[IpuknagHelie 3a1a4n, CBI3aHHBIE C IIUIMHIPOM

Cdepa u map

[Tepeceuenue chepsr u mapa ¢ miockocteto. Kacanue mapa u cepsr
IJIOCKOCTHIO. B 1 n300paskeHue mapa

[Tepeceuenue chepsl u mapa ¢ miockocteto. Kacanue napa u cepsr
IUTIOCKOCTBIO. By 1 n300paxenue mapa

VYpasuaenue chepsl. [Ltomans chepsl u e€ gacren

CummeTpus cdepsl U 1mapa

CrepeoMeTpHuuecKre 3aJauy Ha 10Ka3aTeIbCTBO U BBIUNCIICHHE,
CBsI3aHHbIE CO Cepol U MIapoM, IOCTPOEHUEM UX CEUEHUN
IJIOCKOCTBIO

CrepeomeTpHueCcKHe 331a4l Ha JOKA3aTeIbCTBO U BEIUUCIICHHE,
CBsI3aHHBIE CO CEpOH U IIapOM, TIOCTPOEHUEM UX CEUECHUM
IUIOCKOCTBIO

[Ipuknagueie 3a1aun, CBsI3aHHbBIE CO chepoit U mapom

HOBTOpCHI/IeI OKPY’KHOCTB Ha IJIOCKOCTH, BBIYHUCIICHHUSA B OKPYKHOCTH,

CTaHAApTHBIC HO)IO6I/I$I

Pazmuunsblie KOM6I/IH3HI/II/I TCJI BpalllCHUA 1 MHOT'OTPaHHHUKOB
3anaun o Teme "Tena ¥ MOBEPXHOCTH BpallleHUs"

3anaun 1o Teme "Tena ¥ MOBEPXHOCTH BpallleHUs"

KonrtponsHas pabora "Tena 1 moBepXHOCTH BpaleHus"

O6wém nunuaapa. Teopema 06 00bEME MPSIMOTO HUITUHAPA
Brruucnenne 005EMOB Te ¢ TOMOIIBIO OTMPEICIEHHOTO HHTETpaa.
O06BEM KOHYCA

[Tnouranyu 60KOBOM U MONTHON MOBEPXHOCTH KOHYCa
CrepeomeTpHuyecKHe 3a/1aui, CBSI3aHHbBIE C BEIYMCIEHHEM 00BEMOB
HWIMH]Ipa, KOHYyca

[Tpuknagueie 3agaun o Teme "OOBEMBI M TUIOIIAN ITOBEPXHOCTEH

TCII
O06BEéM mapa u mapoBoro cekropa. Teopema 06 00bEMe 11apa.
[Tnomans cheprl. CTepeoMeTpudecKre 3a1auu, CBI3aHHBIC C

N i e

Lol B T =



78

79

80

81

82

83

84
85

86

87

88

89

90

91

92

93

94
95

96

97

98

BBIUKCIICHHEM 00BEMOB II1apa, MIApOBOTO CETMEHTA U IIAPOBOTO
ceKTopa
[Ipuknagueie 3agaun o Teme "OO0BEMBI TeN", CBA3aHHBIE ¢ 00BEMOM

mapa v miomazsio chepbl. COOTHOIIEHUS MEXTY ILTOMIAISIMHI
MMOBEPXHOCTEH U 00bEMaMH TOIOOHBIX TEI

[TonoGHble Tena B mpocTpaHcTBe. MI3MeHenue o6bEma npu 1nogoouu.
CrepeoMeTpHuyecKHe 33aauu, CBI3aHHbIE C BBIYHCICHUEM 00bEMOB Tel
Y IUTIOUIAJEN TOBEPXHOCTEN

Kontponbnas padora "[1nomaau moBepXHOCTH U 00BEMBI KPYTIIBIX
Ten"

JBxeHust npoctpancTBa. OTobpakeHus. [IBIKEHUS 1 PAaBEHCTBO
¢duryp. O6mme cBOMCTBa NBIKEHUI

Bunb!l aBuKeHU: apajuieabHbIi IEPEHOC, IEHTPAJIbHAs CHMMETPHS,
3epKajibHasi CUMMETPUS, IOBOPOT BOKPYT IIPSIMON

[IpeobpaszoBanus nogodwus. [psmas u chepa Diinepa
I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBUKEHUS

Kontponbhas padota "BekTopsl B mpocTpancTse”

Ob6o6uaroiiee nopropeHue 11 moHATUH 1 METOJIOB Kypca T€OMETPUU

10-11 xmaccoB, cucremaru3zanus 3HaHuii: "lapamieaTbHOCTh MPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

O6o6maromiee nopropenue 11 moHATHII 1 METOJOB Kypca Fr€OMETPUU
10-11 xmaccoB, cucremaTH3anus 3HaHW: "BekTopsl B mpocTpaHcTBe"
O6o6maromiee nopropenue 11 moHATHII 1 METOJJOB Kypca Fr€OMETpUU
10-11 knaccoB, cucremaTHu3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"
O6o061matoniee nopropenre 11 noHATHH U METOAOB Kypca r€OMETPUH
10-11 xmaccoB, cucremaTu3anus 3HaHui: "OObeM MHOTOTpaHHUKA"
O6o6mmatomiee nopropeHue 11 noHsTHII U METOJOB Kypca FreOMETPUHI
10-11 xnaccos, cucremaTu3anus 3HaHuil: "OObeM MHOTOTpaHHUKA"
O6o6maromiee nopropeHue 11 noHsTHII U METOZOB Kypca T€OMETPUU
10-11 kmaccoB, cucremaru3anus 3Hanuii: "Inomanyu moBepXHOCTH U
00BEMBI KpYTIBIX TEN"

Ob6o6maroiee noropenue 11 MoHATUH 1 METOJIOB Kypca T€OMETPUU

10-11 knaccoB, cuctematu3aius 3Hanuil: "[1nomanyu moBepxXHOCTH U
00BEMBI KpYTJIIBIX TEN"

HroroBast KoHTpoINIbHAsE paboTa
HroroBas KOHTpoNIbHAs paboTa
[ToBTOpeHme, 0600IIEHNE U CUCTEMATH3aIIHsl 3HAHUN

WcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BuTHS CTEpEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

=



Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUHU

99 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BuUTHA CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

101 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

102 Hcropus pa3BuTHA CTEPEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka: ['eomeTpus, 11 kimacc/ Ilotockyes E.B., 3BaBuu JI.M., ObmecTBO
C OrpaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIIMOHEPHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka. ['eometpus, 11 kinacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; nox penakuueit [lononasckoro B.E., OGuiecTBO ¢ orpaHMuYeHHOM
orBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3aarenbctBo «IIpocBemenner
* Maremaruka: anreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
['eometpus, 10-11 kmaccwl/ bytyzos B.®., [Ipaconos B.B. nox penakiueit
Canosauuero B.A., AkunonepHoe o6miectBo «M3narensctBo «IIpocBemeHuey
Marematuka. 'eomerpusi., 10 kinacc. YranyoneHnsiii ypoBenb/ Mep3msik A. T,
Homuposckuii [1. A., ITonskos B. M. Akuimoneprnoe o61iectBo "M3narenbcTBo

"IIpocBemienue"
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110 c.

Boponuaruna O. A., Beicouknii . P., Tpynun A. A. AAmenko U. B. Ilpaktuko-
OpPUEHTHUPOBAHHBIE MATEMATHYECKHE 3a7a4l KaK CPEICTBO Pa3BUTHS
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MeToanueckue pekomennanuu s yauteneit / E. E. AnekceeBa. — M.: ®I'bHY
«MHCcTUTYT cTpareruu pazButus oopazoanusi PAOy, 202

Pocnosa JI. O. Anekceesa E. E., byuko E. B., Kapamosa 1. 1. Maremartuka
(yriyonennbslii ypoBeHb). Peanuzanus tpedoBanuit @®I'OC 0CHOBHOTO 0011IETO
oOpa3oBaHus: MeToaudeckoe nocooue mst yuutens / JI. O. Pocnosa, E. E.
AnekceeBa, E. B. bynko u np.; nox pex. JI. O. Pocnosoii. M.: ®I'bHY
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://edsoo.ru/

https://math.ru/

BupTtyansHbie 1a00paTOpHBIC U IPaKTHUECKHUE PAaOOTHI Ha YIiyOJIeHHOM YPOBHE
OCHOBHOTrO 0011ero oopazoBanusi. —- DI'bHY «MHcTUTYT cTpaTeruu pa3BuTus
obpasoBanusi». — [nektponnbiii pecypc]. — URL: https://content.edsoo.ru/lab/
http://school.msu.ru Martematuka. [lIkomna. Bynymee. Caidt yuureis

marematuku A.B. [lleBkuna



* http://www.etudes.ru Matemarnueckoe 00pa3oBaHue: POILIOE W HACTOSIIEE.
HNuTepHeTOMOIMOTEKA M0 METOAMKE TPEIOIaBaHNsI MAaTEMATHKH

* http://www.exponenta.ru ITopraa Allmath.ru — Bcs maTematrka B 0HOM
MECTe

BupTtyasbHbie 1a00paTopHbIC U IPAKTUYECKHE Pa0OThI HA YTITyOJIEHHOM YPOBHE
OCHOBHOTO 0011ero oopazoBanus. — ®I'bHY «MHcTUTYT cTpaTeruu pa3BuTus
oOpaszoBanus». — [ DaekTpoHHbIN pecype]. — URL: https://content.edsoo.ru/lab/
«GeoGebra»

«OKuBasi MaTeMaTHKa

https://zadachi.mccme.ru/2012/local.html

https://resh.edu.ru/

https://01math.com






