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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (GopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TTOHSITUIHBIX OCHOB I'€OMETPHUHU, NIPU JI0KA3aTeIbCTBE TEOPEM U
MOCTPOCHUM LIETOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEH O0O0ydYarommuxcsi Mpu
M3YYEHUHM T€OMETPUM, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOeCleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACHCTBUM,
crenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPoheCCUOHATBHOTO
oOpa30BaHusl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATHKH.

[IpyopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHrue NpeICTaBICHUs O T€OMETPUU KaK YacTH MUPOBOM KYJBTYPhI U
dbopMHpoBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTYypax Kak o
BOKHEHIIINX MaTEeMaTUYECKUX MOJIEISIX, MO3BOJISIONIUMX ONUCHIBATh U U3Yy4aTh
pa3HbI€ SBJICHUS OKPYKAKOLIEr0 MUPA, 3HAHUE MOHATUITHOTO armapara mno pasiaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

dbopMupoBaHUEe  yMEHHUS ~ BJIaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaTb TEOPEMbI U HAXOJHUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKaxX, MOJACISIX U B peaTbHOM
MHUpPE MHOTOTPAaHHUKU M Tella BpalleHUs, KOHCTPYUPOBaTh T'€OMETPUUECKHUE
MOJENH;

dbopMHUpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOopuil, (POpMUpPOBAHUE TOHUMAHUS POJIM AKCMOMATHKH IPHU
IIPOBEJCHNUN PACCYXKIACHUM;



dbopMHEpOBaHUE yMEHUS BIAACTh METOJAMU JOKA3aTeILCTB W AJITOPUTMOB
peIIeHNs, YMEHUS WX TMPUMEHSATH, MPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/a4 U 3a]1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronnXcs, MO3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPeCca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKMU3HEHHBIX CUTYalMSIX W TPHU W3YUCHUU IPYTHUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMI», PEICBAHTHBIMU T€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
CoJlep KaTeNIbHBIM JIMHHSM, HO M 10 TogaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MIPOTPaMMBI, PacHpeNeAEHHBIM MO ToJaM OOYYCHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCAM O0yUarOIIHecs
oOpamaquch HEOJHOKpPAaTHO. OTO TO3BOJIIET OPTraHW30BaTh  OBJAJACHHE
reOMETPUICCKUMH MTOHSATHSIMH M HaBBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPECTABICHUN 00YJaIONUXCs, PACIINPSS U YIITYOJISsI
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3maTth  ychmoBus i auddepeHnmanud  oOydeHus, IOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIeH yueOHOoro npenMera «MaTteMaTHukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yaétoM BbIOOpa Oymymied mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockocth. [lapamienbHoe€ M LEHTpPAJIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapayuienbHOCTh IJIIOCKOCTEN: NapajuleibHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IIEPIEHAMKYJISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsl U TOJHAs MOBEPXHOCTh MPHU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yced€HHass nupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
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 IMPOTUBOIOIOKHO
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 BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalspHOE MPOU3BEIIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacmnosioxeHue
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 Tapajiienienumneaa U cienctsus u3 He€. O0bEM mnpsMod U
HAKJIOHHOM MPU3MBI, IWIMHAPA, 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
wiockocThio. Kacanue mapa u cdepsl miockocTio. [loHsATHE MHOTrOrpaHHUKa,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpa3zoBanue mnomodusi, 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 MIPOXOJIAIIME Yepe3 BEPIINHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. [[BWKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI 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
MaTeMaTHYECKUX OCHOBaX (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 T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYrUX HAyKaxX, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM 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 (u3nvecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, 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



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33]1a4 MAaTEMaTHICCKON HAPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJIOTUUECKHUX MPoOIeM, OpUSHTAITHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTU4YeCKOW KYJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSIX, MpeiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

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

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

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIIEJOBAaHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTHI HHPOPMALMK, JaHHBIX, HEOOXOAUMBIX Ul 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 HMH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

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

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/1ayH, BEIOMPATh CIIOCOO pELIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBapUBaThCS, OOCYX ZaTh TMPOIECC W Ppe3yiabTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUN MaTeMaTUYECKUX 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 OMNEPHUPOBATH TMOHSATHUSMH, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYToJIbHBIN Mapaienenunes, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (HUTYp HA IIIOCKOCTh, BBIMOIHATH MU300pakeHUs: PUryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO 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 MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

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

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS HAa TPAKTUKE: CpaBHUBATH U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIH C HCIOJb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss 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 Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHHKOB M TEJI BpalllCHMUS,
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
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH 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 MPeoOpPa30BHIBATH HWHQPOpPMAIUIO 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 KOOPJIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHUE YTJIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHXKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CECUCHMS LWJIMHIIpA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI 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
IPUMEHEHUS 33]]aHbl B IBHOM U HEABHOU (hopMe;

pemiaTh 3aJadd Ha JOKa3aTeIbCTBO MAaTEMaTUYECKHX OTHOLICHWN U
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbIE  3HAHWS Ha  IPAKTUKE:  CpPAaBHUBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIE CUTYallMH, IPUMEHATh U3YUEHHBIE
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.
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Paznen 1. BBenenue B cTepeoMeTpHIo

1.1

1.2

OcHOBHbIE TIpaBUIIA
n300pakeHus Ha PHUCYHKE
IUIOCKOCTH, MapajieTbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHbI OTPE3Ka

[lonsiTus crepeomeTpun:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
mapalyICJIbHBIX ITPAMBIX
(0oTpe3koB), cepeArHbBI
OTpe3Ka

1.3

IlonsTus: MEepeCeKarommecs

POII 10 xnacc
https://resh.edu.ru/subject/17/
10/

MBI 10 knace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson template,
video lesson,video&subject
program_ids=31937339,3266
3023,31937337&class_level i

ds=11,10

AKTyaJIu3upoBaTh (aKThl M METOJIBI TTIAHUMETPHUH,
peJIeBaHTHBIE TEME.

IMoay4yaTh npencTaBiIeHUs O MPOCTPAHCTBEHHBIX
¢burypax, pazdoupaTh NpocTelIIne npaBuia
M300pakeHUs ITHX PUTYP.

H300pazkaTh NpsAMyI0 U IIOCKOCTh Ha PUCYHKE.
Pacno3sHaBaTh MHOTOTpaHHUKH, TUPaMUY, KYO,
HAa3bIBAaTh MX DJICMEHTEHI.

JlesaTh pUCyHOK Ky0a, TUpaMUJIbl, HAXOUTh OIIUOKU
B HEBEPHBIX U300paKEHUSIX.

3HAKOMMTBCSI C CEUCHUSIMH, C METOAOM CJIEJOB;
MICTIOJIB30BATh JUIS TIOCTPOCHUSI CEUSHUS] METO/T
CJIEZIOB, KPATKO 3aIMCHIBATH IIATH TIOCTPOSHUS
ceueHus. Pacno3HaBaTh BUj ceueHMs M OTHOILECHHH, B
KOTOPBIX CeYEHHUE JeNUT pedpa Kyda, HaXO0IUTh
wiomaak ceuenus. Uemoab3oBaTh mogodue npu
pelleHnH 33/1a4 Ha MIOCTPOSHHE CEUCHUH.
3HAKOMHTBCS ¢ AKCHOMAaTHYECKUM MTOCTPOCHUEM



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

IIJIOCKOCTH, TIEPECEKAOLTUECS
npsiMast U MIOCKOCTh;
IIOJIYTIPOCTPAHCTBO

1.4

MHOrorpaHHukKH,
n300pakeHre MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINUX O0HEKTOB

1.5

1.6

1.7

AKCHOMBI CTEPEOMETPUHU U
TIEPBBIE CIIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HEePBbIC CICICTBUS U3 HUX.
CnocoObl 3a1aHHS IPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pébpa. Uzobpaxenue
nepeceyeHus Moay4eHHBIX
ImI0cKocTeil. PackpammuBanue
MMOCTPOEHHBIX CEUCHUM
pPa3HBIMU LIBETAMHU

1.8

1.9

Meton cnenoB Ui
MOCTPOEHUS CEUCHUH
Meron cnenos st
IIOCTPOEHUSI CEUECHU .
CaolicTBa nepece4eHui

CTEPEOMETPHH, C AKCHOMaMH CTEPEOMETPUH U
CJICZICTBUSIMU U3 HUX.

HNnnrocTpupoBaTh aKCHOMBI PUCYHKaMH U
npUMepaMH U3 OKPYKarolei 00CTaHOBKH




MPSIMBIX U IJIOCKOCTEMN

11.
12

[Toctpoenue ceyeHuii B
nupamue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTE)KEU U
3aMych UIaroB IOCTPOEHUS

[ToBTOpEHUE MITAHUMETPUU:
Teopema o
IIPONIOPLIMOHAIBHBIX
orpeskax. [lomobue
TPEYrOJIBbHUKOB

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. PacueTst
B CEYEHUAX HA BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IJIJAHUMETPUU U
CTEPEOMETPUU

11.
13

KonrtponbHas pabora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

Hroro no pazneny

23

Pa3zpnes 2. B3aumHoe pacioJio:keHne NpsiMbIX B POCTPAHCTBE

2.1

B3anmHoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE.
CxkpemmBaromuecs MnpsiMble.

POIII 10 xnacc
https://resh.edu.ru/subject/17/
10/

AKTYyaJIN3UpoOBaTh (AaKTHI U METOJIbI TUIAHUMETPHH,
peNeBaHTHBIE TEME, TPOBOIUTH AHAJIOTHH.
[lepeuncasaTh BO3MOKHBIE CIOCOOBI PACTIONIOKEHHS



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[Ipu3Haku CKpenuBarOIUXCs
npsaMsbIX. [TapamiensHbie
IIPsIMBIE B IIPOCTPAHCTBE

2.2

2.3

2.4

2.5

2.6

Teopema 0 CyIlIeCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
MapayieIbHON JaHHOU
IIPSIMOM, IIPOXOIALLEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIe)Kallle Ha TaHHOM TIPSIMOM.
Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX
IIJIOCKOCTBIO

[TapannenbHOCTB TpEX
npsiMbIx. Teopema o TpEx
NapajuieIbHbIX MPSAMBIX.
TeopeMa 0 CKpemMBarOIUXCA
MPSAMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N3006paxenue pazHbIx puryp
B [TApAJUIEIbHON IIPOEKIIUU

LlenTpanbHas npoexkuus.
Yron ¢ coHanpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY
HpSIMI)IMI/I

3agaun Ha 10Ka3aTeIbCTBO U

MOSII 10 xnacc
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,
video lesson,video&subject
program ids=31937339,3266
3023,31937337&class_level i

ds=11,10

JIByX TPAMBIX B IIPOCTPAHCTBE, MITIOCTPUPOBATH UX
Ha npuMepax. JlaBaTs onpenesienne
CKPELIMBAIOLINXCS MIPSIMBIX, (YOPMYIMPOBATH PU3HAK
CKPEIMBAIOLINXCS NPAMBIX U IPUMEHSTH €r0 IpU
pelIeHnN 3aa4.

PacnoznaBaTh npu3My, Ha3bIBaTh €€ JIIEMEHTHI.
CTpouts ceueHus MpU3MBbl Ha TOTOBBIX YepTeXkax.
IepeunciasiTe BO3MOKHBIE CIIOCOOBI B3aHMHOTO
pacTonoXeH:s MPSIMOM U INIOCKOCTH B IPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOIUE IPUMEPHI U3 PEATTBHON
JKU3HU.

JdaBaTh onpeaeeHue NapajjIeIbHOCTU OPSIMON U
IIJIOCKOCTH.

@DopMyJIMPOBATH NPHU3HAK NAPAIIEITHHOCTH MPSIMON
U TUIOCKOCTH, YTBEPXKACHNE O IPSIMOI IepeceueHust
JBYX IUIOCKOCTEHN, MPOXOIAIINX Yepe3 MapaiielIbHbIE
npsimble. PemiaTs npakTHYeCcKue 3a1a4y Ha
MOCTPOEHUE CEYEHU MHOTOTpaHHUKA.

O0BsACHATH Clly4al B3aUMHOI'O PACIOJIOKEHUS
mIockoctei. JlaBaTh onpenesieHue napamuieabHbIX
IJIOCKOCTEW; PUBOUTH IIPUMEPBI U3 PEAIBHON KU3HU
U OKpY’)Karollei 00CTaHOBKH, HILTIOCTPUPYIOIINE
NapauIeIbHOCTh MIIOCKOCTEM.

Hcnonb3oBaTh MpHU3HAK MAapaIETFHOCTH IBYX
IIJIOCKOCTEH, CBOMCTBA MapaliesIbHbIX MJI0CKOCTEN
IIPH PELIEHUM 3a/1a4 Ha IOCTPOECHHUE.

OOBSICHATD, UTO HA3bIBAECTCS NapaJlICIbHBIM
MIPOEKTUPOBAHUEM M KAK BBITIOHAETCS
NPOEKTHPOBaHHE (UTYP HA TIIOCKOCTb.

HN300paxkaTh B HapajuieIbHON NPOEKIHUH Pa3IU4HbIE
reOMETPUUECKHE (PUTYPBI.

MopenupoBaTh peasbHbIe CUTYAIH Ha SI3bIKE
TEOMETPHH, UCCIIEN0BAThH IOCTPOCHHBIE MOJEIH C
MCTIOJIb30BaHHEM F€OMETPUIECKIX TOHATHH.
Hcnonab3oBaTh U PELISHUH 33/1a4 HA TIOCTPOSHHE
CEYEHUH NOHATHE NMapaJUIETbHOCTH, TPU3HAKU U
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UCCIIEIOBAaHKE, CBS3aHHBIE C
Pacro0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

CBOIiCTBa NnapayuICIbHBIX MPAMBIX Ha IMJIOCKOCTHU

Hroro no pazneny

Paszgea 3. [lapajuiebHOCTD NP

3.1

3.2

3.3

3.4

3.5

ITonsATHA: MapauIeIbHOCTD
IIPSIMO U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIbLHOCTH IPSIMON U
IIJIOCKOCTH.

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U
JI0Ka3aTelIbCTBO, CBS3aHHBIE C
MapajuieIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE

[TocTtpoeHue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4YEPTEXKE U
[apajuIeIbHOIO APYron
npsAMoH. Pac4€r oTHOIIEHU I

[TapannensHas npoekuus,
MPUMEHEHHE AJISl TOCTPOEHUS
ceueHHi kyda u
napaenenunena. CBoicTa
napaiesienune[a 1 MpU3Mbl

[TapannenpHbIE MIITOCKOCTH.

6
AAMBIX U IJIOCKOCTEH B NPOCTPAHCTBE

1
POIII 10 xnacc

1 https://resh.edu.ru/subject/17/
10/
MBI 10 xnace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson template,
video lesson,video&subject

1 program ids=31937339,3266
3023,31937337&class level i
ds=11,10

1

1

AKTyaJu3upoOBaTh (PaKThl U METOJIbI IIAHUMETPHH,
peTeBaHTHBIE TEME, TPOBOIUTH AHAJIOTUH.
[lepeuncaaTh BO3MOXHBIE CIIOCOOBI PACIIOIOKEHHUS
JIByX MPSIMBIX B POCTPAHCTBE, UILTFOCTPUPOBATH UX
Ha npuMepax. JlaBatb onpenesieHue
CKPEIIMBAIOLIUXCS TPSIMBIX, (POPMYTUPOBATH MPU3HAK
CKPELIUBAOLIUXCS IPSIMBIX U IPUMEHATD €r0 pU
pELIeHUH 3a]1a4.

PacnosnaBatb npu3my, Ha3bIBaTh €€ SJIEMEHTHI.
CTpouTh ceueHus: IPU3Mbl Ha TOTOBBIX YEPTEkKAX.
IlepeuyucasTh BO3MOXKHEIE CITOCOOBI B3AUMHOTO
pacCIONIOKEHUS IPSIMOM U TUIOCKOCTH B IIPOCTPAHCTBE,
MPUBOAUTH COOTBETCTBYIOIIME IPUMEPBL U3 PEATBHOU
JKU3HH.

JlaBaThb onpeaesaenne napauieIbHOCTH OPsIMOI 1
MIJIOCKOCTH.

DopMyIHPOBATH NPU3HAK MMAPATUICTBHOCTH MPSMOI
Y TUTOCKOCTH, YTBEPKACHUE O TIPSIMOM MTEPECCUCHISI
JIBYX IJIOCKOCTEMN, MPOXOAIIMX Yepe3 NapalielibHbIe
npsimeie. PemiaTes npaktuyeckue 3a1auu Ha
MOCTPOEHUE CEUEHU MHOTOI'PaHHUKA.

OO0BSCHATH CITy9an B3aUMHOTO PACIIOIOKEHHUS
II0cKocTel. JlaBaTh onpeneieHue napaieiabHbIX
IJIOCKOCTEW; MPUBOAUTH MPUMEPHI U3 PEATbHON KU3HU
U OKpYXKaromei 00CTaHOBKU, WILTIOCTPUPYIOIIHE
MapaJlJIENbHOCTh MIJIOCKOCTEH.

Hcnoab30BaTh Npr3HAK NapajuIeIbHOCTH IBYX
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[Ipu3Haku napauieabHOCTH
JIBYX TJIOCKOCTEU

Teopema 0 napanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
36 MPOXOIAIIECH Yepe3 TOUKY, HE
' MPUHAJICHKAIIYIO TaHHOU

IUIOCKOCTH U CJIEACTBUS U3

Heé

CaolicTBa napauienbHbIX
IIJIOCKOCTEN: O
MapajIeIbHOCTH TPSMBIX

3.7  mepeceuenus npu 1
NepEeCceYeHUH IBYX
napauIeIbHBIX IIOCKOCTEN
TpeTbhei

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSMBIX,
3aKIIIOYEHHBIX MEXKIY

3.8 | mapamnenbHBIMU 1
IUIOCKOCTSIMH; O TIEpECEUCHUN
MIPSIMOM C IBYMs
napauieIbHBIMA
TUTOCKOCTSIMHU

Hroro no pazneny 8

Paszpnes 4. [lepneHanKyJISIPHOCTH NPSAMBIX H IJIOCKOCTEH B POCTPAHCTBE

IJTIOCKOCTEH, CBOMCTBA MapalICIbHBIX MIOCKOCTEH
TIPH PEIICHNH 3a]1ad Ha MIOCTPOCHUE.

OO0BSCHATH, YTO HA3BIBACTCS TTaPaATIICIIBHBIM
MPOCKTUPOBAHUEM U KaK BBIIOITHICTCS
MIPOEKTUPOBaHUE (PUTYp HA MIIOCKOCTh.
H300paxkaTh B TapaUICIBHON IPOSKITNH pa3THIHBIC
TEOMETPHUYECKUE (PUTYPHI.

MoaeimpoBaTh peaibHbIC CUTYAIlUU Ha SI3bIKE
TEOMETPHH, UCCIICIOBATH TIOCTPOCHHBIEC MOJICITH C
HCIIOIH30BaHUEM T€OMETPHUICCKUX ITOHSTHH.
Hcnoab30BaTh Npy PElICHUH 3a/1a4 HAa IOCTPOCHUE
CEYCHUH TIOHATHE MMapaJUIENTbHOCTH, MPU3HAKA U
CBOICTBa MapaJuIeIbHBIX MPSIMBIX HA TIOCKOCTH




4.1

4.2

4.3

4.4

IToBTOpeHue: Teopema
[Tudaropa Ha MIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOT'O
TPEYTrOJIbHUKA

CgoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napauiesienune1a

Brrunciienue qjiH OTpEe3KOB

B KyOe U IpsIMOYTroJbHOM
napasJiesienue e

4.5

[lepneHuKyISIpPHOCTD
IIPSIMOM U TUIOCKOCTH.
[Ipu3nak
NIEPIEHIUKYJIIPHOCTU
IIPSIMOY U TUIOCKOCTH

4.6

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISAPHON K
IIJIOCKOCTH

4.7

Ilnockoctu n
MEepIEHIUKYISIPHBIE UM
MPsIMbIE B MHOTOT'PAaHHHUKAX

4.8

[Iepnenaukymnsp u
HaksoHHas. [Toctpoenue
MEpIeHIUKYIIsIpa U3 TOUYKH Ha

POII 10 xnacc
https://resh.edu.ru/subject/17/
10/

MBI 10 knace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson template,
video lesson,video&subject
program ids=31937339,3266
3023,31937337&class_level i

ds=11,10

AKTYyaJIM3UpOBaTh (PAKTHI U METOJIBI INITAHUMETPHUH,
peNieBaHTHBIE TEME, IPOBOJAUTH aHATIOTUH.
OO0BbACHATDH, KAKOW yToJl HA3bIBAETCS YTIIOM MEXKIY
MEPECEKAIOLUMHUCS NMPSMBIMHU, CKPEILMBAIOILIUMHUCS
NPSIMBIMH B IPOCTPAHCTBE.

JaBaThb onpene/eHue NEPIEHANKYIAPHBIX IPSAMBIX U
NPSIMOM, IEPIEHTUKYIIPHON K TUIOCKOCTH.
HaxoguTp yribl MEX]ly CKpEIIMBAIOIUMUCS
MIPSIMBIMU B KyOe U mupaMuze.

IIpuBoauTHL MpUMeEPHI U3 pEeaTbHON KU3HU U
OKpYy>Karolei 00CTaHOBKH, WILTIOCTPUPYIOLIHE
MEPIIECHANKYISIPHOCTD NPSIMBIX B IPOCTPAHCTBE U
MEPIECHANKYISIPHOCTD MPSIMOH K IIOCKOCTH.
@DopMyJIMPOBATH IPU3HAK MEPIECHIUKYIAPHOCTH
MPSIMOM U MJIOCKOCTH, TPUMEHSATh €ro Ha MPaKTHUKE:
OOBSACHATH MEPIICHIUKYIIPHOCT pedpa Kyda u
JUaroHAJIM €TO TPaHu, KOTOPAas €ro He COACPKHUT,
HAXOJUTh JJTUHY TUAroHany Kyoa. BEIYUCISATE BEICOTY
MPaBUJIILHOM TPEYroNbHON U NPAaBUIIBHON
YeTBIPEXYTOIFHON TUPAMUI IO UTHHAM pEOep.
Pemate 3a1aun Ha BBIYUCIIEHUS, CBSI3aHHBIE C
MEPIEHANKYIISIPHOCTHIO MPSMON U TIIOCKOCTH, C
UCIIOJIb30BaHUEM IIPH PELICHUH IJIAHUMETPHUECKUX
(haKkTOB ¥ METOJIOB.

OO0BSACHATD, UTO HA3BIBAIOT MEPICHIUKYIIPOM U
HAKJIOHHOM M3 TOYKH K IUIOCKOCTH; IPOEKUKEi
HAaKJIOHHOH Ha IJIOCKOCTb.

OOBACHATH, UTO HA3BIBAETCSA PACCTOSIHUEM: OT TOYKHU
JI0 TUIOCKOCTH; MEKAY MapajleIbHBIMU IJIOCKOCTSIMH;
MEXIY MPsIMOM U MapaieIbHOU el MIIOCKOCTHIO;
MEX]ly CKPEIIMBAIOIIUMUCS MPSMBIMHU.

HaxoauTh 5TH pacCTOSHUS B MMPOCTHIX CITydasx B
KyOe, mupamuse, npusmMe.

MopenupoBaTh peasbHbIe CUTYAIH Ha SI3bIKE
TE€OMETPHH, UCCIIEI0BAThH IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAHUEM F€OMETPUUYECKUX TOHATHH.
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IPSAMYIO

Teopema o Tpéx

4.9  nepnengukynspax (mpsaMas u
oOparHas)

41 Yron mexny
CKPEILMBAIOIIUMUCS

0 IPSIMBIMU
[Touck neprneH uKyIspHbIX

4.1 HPSAMBIX C HOMOIIBIO

1 NIEPIEHIUKYIISPHBIX
IJIOCKOCTEN

4.1  OproronamsHoe

2 IIPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa,

4.1  npusMmbl, mpaBHIIBHOI

3 MUPAMUBI C [IOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

4.1 OTHOCHUTEIIBHO INIOCKOCTH.

4 [ImockocTn cummeTpuil B
MHOTOTpaHHUKAX
IIpusnax

4.1 MEPIEHIUKYJIIPHOCTU

5 IIPSIMOM M TUIOCKOCTH KakK
CIIEJICTBUE CUMMETPHUH

2.1 TIpaBumsubIe

§) MHOIOrpaHHuKHU. Pacuér

Hcnoab30BaTh Npy pPelICHUH 3a]1a4 HAa IOCTPOCHUE
ceueHunit Teopemy lludaropa, cBoiictea
MIPSIMOYTOJIBHBIX TPEYTOIEHUKOB




pacCTOAHUM OT TOYKH 10
MIIOCKOCTH

Crioco0Obl OIyCTHTb
2.1 THEPIEH IUKYIISAPbL:

1
7 CUMMETpHUS, CABUT TOUYKHU IO
NapajuIeJIbHOMN IIPSIMOU
21 CaBur 1o HenapauieIbHON
8. MPsAIMOM, U3MEHEHHE 1
paccTostHui
KonTponbnas pabota
2.1 "B3zauMHoe pacrnonoxxeHue 1
9 MPSAMBIX U IJTIOCKOCTEH B
npoctpaHcTae"
Hroro o pazneny
25
Paznen S. Yribl u paccrossnus
[ToBTOpEeHue: yrom Mexay AKTYaJu3upoBaTh (HaKThl U METO/IbI IUTAHUMETPHH,
MPSAMBIMH Ha TOCKOCTH, POIII 10 xace PEJIEBAHTHEIE TEME, IPOBOJUTH AHATIOTHH.
hitos://resh.edu.ru/subiect/17/ JlaBaTh onpejejeHne yriia MeKIy psIMOi U
51 TpUTOHOMETPHA B 1 1 O/ps. resn.edu.ru/subjec IUIOCKOCTHIO, (DOPMYJIUPOBATH TEOPEMY O TPEX
HPpOU3BOJIIBHOM MBI 10 HEePIIEHINKYIIIpax U 0OpaTHYIO K HEM.
TpEyroJIbHUKE, TeOpeMa Krace HaxoauTh yroy Mex1y IpsiMOM U TUIOCKOCTHIO B
https://uchebnik.mos.ru/catalo .
KOCI/IHYCOB ali _ MHOT'OT'paHHUKE, paCCTOAHMUE OT TOYKHU A0 NPAMOU Ha
que?aliases=lesson_template, | ;.o ocry UCIIOJNB3Ys TEOpEMY O TPEX
IloBTopenue: yroi Mexuy video Ies?gn;\gfgg%zugbge; é G | TCPUCHIHKYIPaX. ITpoBOIUTH Ha YEpTEKE
5.2 CKPEITUBAIOIINMHUCS 1 g(r)%%rzTg é753_37 &class I‘evel ; | TIEPUICHIMKYJLAP: U3 TOUKH HA NPAMYIO; U3 TOUKH Ha
NPSIMBIMH B TIPOCTPAHCTBE ds=11.10 ILTOCKOCTE.
JaBath onpejesieHne IBYTPaHHOTO yIiia U ero
5.3 I'eomerpuyeckne METOIBI 1 aneMeHTOB. OOBSICHITH PAaBEHCTBO BCEX JIMHEHHBIX

BBIUUCIICHUSA yIJia MCKIY

YTJIOB JBYTPAHHOTO YTJIA.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

MNpsAMBIMHA B MHOT'OT'paHHHUKAX

5.4

5.5

5.6

5.7

5.8

5.9

JByrpanubiii yroa. CBOMCTBO
JINHEMHBIX YTJIOB
JBYTPAHHOTO yriia
[lepnieniukynsipHbIe
miockoctu. CBoicTBa
B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEM

[Ipu3nak
MEePIEHIUKYISIPHOCTU
IJIOCKOCTEH; Teopema o
MPSIMOM NIEPECEUEHHUS IBYX
IUIOCKOCTEH
MEePIEHIUKYISIPHBIX TPEThEH
IUIOCKOCTH

[IpsiMoyTonbHBIMA
napaiesenunen; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYTOJIBHOTO
napajesenumnena

Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIICJICTBUE U3 HEE

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33aJa4H,
CBSI3aHHBIE CO B3AaUMHBIM
pacroyio’keHNUeM MPSIMbIX U

Haxonutp Ha yepTexe IBYyrpaHHBIN YTroil IpHu pedpe
MIAPAMHUBL, TPU3MBI, TapaJUIeICIUIIEa.

JaBaTh onpeneseHue yriia MeK Iy MIIOCKOCTSIMH.
daBarthb onpenenenue u (pOpMyJIMpPOBATHL NPU3HAK
B3aUMHO IIEPIEHIUKYIISIPHBIX IIJI0OCKOCTEH.
HaxoauTh yribl MeX1y IUIOCKOCTSIMU B KyOe 1
nupamuze.

HMcnob30BaTh NpU PELICHUU 33]1a4 OCHOBHBIE
TEOPEMBI U METOABI INTAHUMETPHH.

MopenupoBaTh pealbHbIE CUTYallH Ha SI3bIKE
T€OMETPUH, HCCJIEJ0BATh IIOCTPOCHHBIE MOJEIIH C
HCIIOJIb30BAaHUEM T€OMETPHIECKUX MTOHATHH.
Hcnonb3oBaTh Y PEIIEHNH 33/1a4 HA TIOCTPOCHUE
CEYEHUI COOTHOLUEHUS B IIPSIMOYTOJIbHOM
TPEYTOJILHUKE




IIJIOCKOCTH

[ToBTOpEHMeE:
CKpPEILMBAIOIINECS IPSIMbIE,
IapajuleNbHbIE IIJIOCKOCTH B
CTaHAApPTHBIX
MHOT'OrpaHHUKax

[Tapa nmapasnienpbHBIX
IUIOCKOCTEH Ha
CKPEUIUBAIOIIMNXCS MPAMBIX,
pacCTOsTHUE MEXITY
CKPEUTUBAIOIINUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUsIX

PaccrostHuEe OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 0 IIJIOCKOCTH

Beluncnenue paccTosHuN
MEXIYy CKPEIIUBAIOIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

Tpéxrpannsiii yrou,
HEpPaBEHCTBA JUIA
TPEXTPaHHBIX YIJIOB.
Teopema I[Tudaropa, Teopemsl
KOCHHYCOB ¥ CUHYCOB IS
TPEXTPAHHOIO yIJia

5.1

DneMeHTHI chepuyecKoit




TE€OMETPHH: TEOJIE3UUECKUE
JIMHUY Ha 3eMiIe

5.1 Kontponbnas padota "Y1l 1
§) U pacCTOSIHUS"
Uroro no pazneny
16
Pazgen 6. MHOrorpaHHuKHU
Cucremaru3zauus 3HaHUH AKTyaJIu3upoBaTh (aKkThl U METOJIbI TLITAHUMETPHUH,
6.1 "MHOrOrpaHHHUK U €ro 1 peJeBaHTHBIC TeME, IPOBOAUTH AHAJIOTHH.
aBaTh oNpe/eJIeHHe apajiesenuneaa
3JIEMEHTHI" A pea P -~
Pacno3HaBaTh €ro BU/bI U H3y4aTh CBOICTBA.
6.2 ITupamuga. Buasl nupamu. 1 JaBatpb onpeneneHue MUpaMuIbl, pac03HABATh
. 07 R — BUJIbI TUPAMUJI, (hOPMYJIHPOBATHL CBOKCTBA PEOE,
IpaHeil ¥ BBICOTHI IPABWIIBHOM ITUPAMMIBI.
Hpusma. Ipsivast u HaxoauTh 1uiomiab» MoJxHONH 1 OOKOBOI MOBEPXHOCTH
6.3  HakIOHHAs IPH3MEL 1 POIII 10 knace _ TTHPAMHEIEL.
https://resh.edu.ru/subject/17/ R
[IpaBuibHas IpU3Ma 10/ JlaBaTh onpeesieHHe YCCUEHHOM MTUPaMUIbL,
. . MOIII 10 Ha3bIBaTh €€ JIIEMECHTBI.
PAMOH IAPAJIICIICTIAIICT, Klace DopMyIHPOBATH TEOPEMY O ILIOIAN OOKOBOI
6.4 MPSAMOYTOJIbHBIN 1 https://uchebnik.mos.ru/catalo IOBEPXHOCTH MPABUJILHON YCEUEHHON NUPAMMIBI
gue?aliases=lesson_template P b Y P '
napauielenuien. Kvo - - = PemaThb 3a/1a41 Ha BBIYKMCJICHUE, CBA3aHHBIE C
PaLIC/ICITITICA, Ky video_lesson,video&subject
> NUPaMUJIaMH, a TAKXKe 33/1a9U Ha ITOCTPOCHHE

6.5 BeInmykiible MHOTOTPaHHUKH. 1 program_ids=31937339,3266 | ef CHII ’ P
Teopema Ditniepa 323%’13337337&0'6‘55 level i JlaBaTh onpe/esieHHe PU3MbI, PACIIO3HABATH BUJIbI
BHITyK/TbIe MHOTOTPAHHHKH. ;IIpI/ISM, n300paxaTh MPU3MBI Ha quTexce;

. aXOIMTh IUIOMIA b TIOJTHOH MM OOKOBOI
Teopema Oitnepa.
IIOBEPXHOCTH IIPU3MBI.

6.6 [paBunbHBIC U 1 H3yuathb cooTHomeHus Ditniepa yis yncia peoep,
MOJTYNPABUIIbHBIC rpaHeil ¥ BepIIMH MHOTOTPaHHHUKA.
MHOTOrpAHHHKH H3y4yats BHIBI IPAaBUIIBHBIX MHOTOrPaHHHKOB, X

Ha3BaHUA U KOJIMYCCTBO I'PaHCU.
6.7 KontpossHas pabora 1 H3y4yaTh cUMMETPUIO MHOTOTPaHHUKOB.

"MHororpaHHuku"

Oﬁ'bﬂCHﬂTb, KAaKHUC TOYKHW HA3bIBAOTCA



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

CUMMETPUYHBIMH OTHOCUTEIBLHO JaHHOM TOYKH,
IIPSIMOM WJIN TIJIOCKOCTH, YTO HA3bIBAIOT LICHTPOM,
OCBIO WJIN IJIOCKOCTBI0 CHMMETPHUH (PUTYPBIL.
I[IpuBoaANTHL MPpUMEPbI CHMMETPUYHBIX (QHUTYD B
ApXUTEKTYpE, TEXHUKE, IPUPOJIE.
MoaeaupoBaTh pealbHble CUTYallUU Ha S3bIKE
TE€OMETPHH, UCCIIEN0BAThH IOCTPOCHHBIE MOJIEIH C
UCIOJIb30BaHUEM I'€OMETPUUIECKHUX TOHATHH,
HCIOJIB30BaTh [10,1001€ MHOTOTPAHHUKOB

Hroro no pazneny

7

Pa3zgea 7. BekTopsbl B IpOCTPaHCTBE

[TonsiTue BexToOpa Ha

7.1 1
IIOCKOCTH U B IPOCTPAHCTBE
7.2 = CymMma BeKTOpOB 1
7.3 Pa3sHOCTb BEKTOPOB 1
7.4 I[IpaBuio napauienenunena 1
75 VMHOXEHHE BEKTOpA Ha )
' YHCIIO
Pasnoxxenne BekTopa 1mo
7.6.  6asucy Tpéx BEKTOPOB, HE 1
JIEXAMIUX B OJHON IIOCKOCTH
7.7  CkanspHoe IPOM3BEICHUE 1
78 BhIuKCIIEHHE yTIIa MEKILY .
' BEKTOPAMH B IIPOCTPAHCTBE
[Ipocreiimume 3anauu ¢
7.9 4

BCKTOpaMu

POIII 11 xmacce
https://resh.edu.ru/subject/17/
11/

MDOII 11 kmace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,
video lesson,video&subject
program_ids=31937339,3266
3023,31937337&class_level |

ds=11,10

AKTyaJu3upoOBaTh (PaKThl U METOJIbI IJITAHUMETPHH,
peieBaHTHBIE TEME, TPOBOIUTH AHAJIOTUH.
OnepupoBarb NOHSITHEM BEKTOP B IPOCTPAHCTBE.
DopMyIMPOBATH NPABUIIO NMAPAJUICICIUIEAA IPU
CJI0)KEHUHU BEKTOPOB.

CriaabiBaTh, BBIYUTATH BEKTOPBI, YMHOKATH
BEKTOp Ha YHCIIO.

WM3yuyaTh OCHOBHBIE CBOMCTBA 3TUX ONEpAIUH.
JaBaTtpb onpenieneHre npaMoyroJibHOM CUCTEMBI
KOOPJIMHAT B IPOCTPAHCTBE.

Boipa3uTh KOOp/IMHATHI BEKTOPA Yepe3 KOOPAUHATHI
€ro KOHIIOB.

BpIBOAUTH, HCNIOJB30BATH GOPMYJIY AJIUHBI BEKTOPA
U PACCTOSIHUA MEXIY TOUKaMu. BpIpaxkaTh CKaIsipHOE
MIPOU3BEAEHUE BEKTOPOB U€pE3 UX KOOPJUHATHI,
BBIYUCIISATH YTOJI MEXK]1y ABYMSI BEKTOpaMu, JByMs
MPSIMBIMHU.

HaxoauTte yroa Mex1y NpssMoN U INIOCKOCTBIO, YTOJI
MEX]1y ABYMS IJIOCKOCTSIMU aHAJTUTUYECKUMU
METOJIaMH.

BpIBOAUTH, HCNIO0JB30BATH GOPMYJLY PACCTOSHUS OT
TOYKH J0 INIOCKOCTH



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

Hroro no pazneny 12

Paznen 8. IloBTopenue, 000011eHHEe U CHCTEMATH3AUA 3HAHUI

O6o006mmeHue u PBII 10 xmace CTpouTh CeueHre MHOIOIPaHHUKA METOIOM CIIEIOB.
8.1 CHCTEeMATH3aIUs 3HAHMIA 2 https://resh.edu.ru/subject/17/ = JlaBaTh omnpeaesaeHue pacCTOSHUSI MEXILY PUTYypaMH.
10/ HaxoauTb paccTosiHUEe MEXTy TapalieIbHBIMU
8.2 HToroBas KOHTPOIbHAs ) ) MBI 10 kirace IUIOCKOCTSIMH, MEXK/TY TIIIOCKOCTBIO M TIapAJLICIIbHON el
pa60Ta https://uchebnik.mos.ru/catal NPSIMOM, MEXY CKPEILHMBAIOIIMMUCS NPSIMBIMU.
oque?aliases=lesson templat CTpouTh TUHENHBIHN yroi ABYIpaHHOTO yria Ha
e.video lesson.video&subje = CPTEE MHOTOrpaHHMKA 1 HAXOIHUTb €I BEMHIHHY.
83 O06o061ieHue U 1 c£ orogram id‘s:31937339 3 HaxoauTb yribl Meay N10CKOCTAMM B
' CUCTEeMaTHU3als 3HAaHUH 2663023.31937337&class ‘I MHOrOrpaHHMKax
evel_ids=11,10
Uroro no pazneny 5

Htoro 102



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

TemaTn4yeckoe IIAHKPOBaHKeE MO0 reoMeTpuu, 11 Kiacc, yriay0JeHHbIH YPOBEHb

KoauuyecTBO 4acoB

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH

Ne HaumeHoBaHue pa3jiesioB U B Koutpoa IMpakTuy JuaexkTpoHHbIe (UU(pOBbHIE) 00y4Jaromuxcs
n/n TeM NPOrpaMmabl ¢ bHbBIE ecKHe o0pa3oBaTe/ibHbIE PeCYPChI
ero
padoThbI padoThbI
Paznen 1. AHaauTuyeckasi reoMeTpust
POHI 10-11xknacc Hcnonb30BaTh TEOPETUKO-
https://resh.edu.ru/subject/51/10/ MHO>KECTBEHHBIH arnapar it OIUCAHHS
MOBUI 10-11 kmace X0Ja PEIUICHUSI MATEMAaTUYECKUX 3a/1a4, a
[ToBTOpEHME TEMBI ] . 5 o
" https://uchebnik.mos.ru/catalogue? ' Taxke peabHBIX IIPOIECCOB U ABJICHUHA,
Koopaunatsl BekTopa Ha S .
1.1 1 aliases=lesson_template,video less npwu pemieHnu 3a1a4 U3 APYrux y4eOHbIX
TIJIOCKOCTH U B - - —
npocTpancTEe" on,video&subject program_ids=31 npeaMeTOB.
P 937337,32663023&class_level ids  moka3bIBaTh reOMETpHHECKHE
=11,10 YTBEPKIACHHUS,
NPUMEHATh TeOMETpUYecKue (PaxThl st
[ToBTOpEHHE TEMBI pElIEHUs]  CTEpEeOMETPUYECKUX  3ajad,
1.2 "CKaﬂngoe IIPOU3BEECHUE 1 nmpearojgararomux HECKOJIBKO mraroB
BEKTOPOB" pElIeHUs, €CIM YCIOBHUS IPUMEHEHUs
1.3 TToBTOpEH e TEMBI 3a/laHbl B IBHOM U HESIBHOU (hopMme;
"BhunCIeHHE YT MEKITY 1 pemlaTh  3a7auM  Ha  JI0KA3aTEIbCTBO
BEKTOPAMHU B IIPOCTPAHCTBE" MaTeMaTUYECKUX OTHOIICHUH "
HAaXO0KJIEHUE T€OMETPUUYECKUX BETUUNH
[ToBTOpEHME TEMBI
" . onepupoBaTL  TOHATHUEM  BEKTOpP B
VYpaBHeHUe NPsAMOH, '
14 9 1 IIPOCTPAHCTBE;
MPOXOJISIIEH uepes3 1Be .
" BBINOJIHATD OTEPAIMU HaJ BEKTOPaMHU;
TOYKHU
© 3aJaBaTb IUIOCKOCTb YpaBHEHHUEM B
YpaBHeHUe MI0CKOCTH, JIEKAPTOBOM CUCTEME KOOP/IUHAT;
1.5 HOpMaJb, ypaBHEHUE 2

IIJIOCKOCTH B OTPEC3Kax

pemlatb TCOMETPHUYECCKHUE 3aja4yud  Ha



https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10

1.6

BektopHoe npousBeneHue

1.7

JIuHeiiHbIe HEPABEHCTBA,
JIMHEHHOE
MIPOrpaMMUPOBAHKE

1.8

AHaIUTHYECKUE METO/IbI
pacdéra yria Mexay
IPSIMBIMU B MHOTOI'paHHHUKAX

1.9

1.10

dopMyia pacCcTOsIHUA OT
TOUKH J0 IJIOCKOCTH B
KOOpAUHAaTax

Haxoxnenue pacctosiHuii OT
TOYKH JI0 IJIOCKOCTH B KyOe

1.11

Haxoxnaenue paccrosiHuii ot
TOYKH JI0 IJIOCKOCTH B
MIPaBIJIbHON MHUpaMuUje

1.12

Hroro

Paznen 2. [loBTOpeHue, 06001IeHUE U

KontposnbHas pabora
"AHanuTHueckas reoMmeTpus’”

0 pazjerny

1 1

15
cUCcTeMAaTHU3alUA 3HAHUI

BBIYHUCJICHUC YIJIOB MCXAY IPsSAMBIMU H
IIJIOCKOCTAMM, BBIYHMCIICHUC paCCTOHHI/Iﬁ oT
TOYKHM OO0 IINIOCKOCTH, B ILCJIOM, Ha
IIPUMCHCHUC BCKTOPHO-KOOPAWHATHOI'O
METOJa IIpHU PCIICHUN

CeueHust MHOTOIPaHHUKOB:

POIII 10-11kmacce
https://resh.edu.ru/subject/51/10/
MBI 10-11 kmacce
https://uchebnik.mos.ru/catalogue?

2.1 CTaHJapTHbBIE 1 aliases=lesson_template,video_less
MHOTOTPaHHHUKH on,video&subject_program_ids=31
937337,32663023&class_level_ids
=11,10
29 Ceuenus MHOT'OI'paHHUKOB: 1
METO/, CJIEJIOB
2.3 CeueHusi MHOTOIPaHHUKOB: 1

n300paxarp U3y4aeMble ¢burypsl,
BBITNOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKU
U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYD:
BUJ CBepXy, COOKy, CHH3Y, CTPOUTH
CEUEHUs TeJI BPAIllCHMUS,

U3BJIEKATh,  HHTEPNPETHPOBATL U
npeodpa3oBbiBaTh  MHGOpPMANHIO O
IPOCTPAHCTBEHHBIX FeOMETPUUYECKUX
¢burypax, NpeaCcTaBICHHYIO Ha YepTexax u
PHUCYHKAX;

BBIYUCJATH COOTHOILEHUS MEXIy
IUIOLIAISIMU  TIOBEPXHOCTEN M 00BEMaMu



https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10

CTaHJapTHBIE TUIOCKOCTH,
repecevyeHus MpsIMbIX U
IIJIOCKOCTEH

2.4

[TapannensHbie psiMble U
IUIOCKOCTH: MapaliebHbIe
ceueHus

2.5

[TapannenbHble nIpsMble U
IIJIOCKOCTH: PACUET
OTHOLUEHUH

2.6

[TapamiensHble IpsMBbIE U
IUIOCKOCTH: YIJIbl MEXY
CKpCIIUBAOIIUMHUCA
IPSIMBIMU

2.7

[lepneHiuKynsApHBIE MIPSIMBIE
U IJIOCKOCTH: CTAHIAPTHBIE
napbl NEPHIEHIUKYIAPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUU MHOTOTPAHHUKOB

2.8

[lepnienuKynsIpHBIE IPSIMbIC
U TUIOCKOCTH: TEOpEMa O Tpex
NepIeHINKYIIsIpax

2.9

[lepnieHAUKYNIpHBIE IPSIMbIE
Y TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTpaHHHUKaX

2.10

211

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUTS TIIOIIAICH, COOOpaKeHHs
og00us

IImomanmu ceueHuit
MHOTOTPaHHUKOB: TUIOIIAINA
MMOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, COOOpakeHus

MOJOOHBIX TEJI;
CTPOUTH CCUCHHSI MHOTOTPAHHHKOB U TEJ

BpallleHusI: ceueHus UWIMHIpA
(mapanienbHO M MEPIEHIUKYISIPHO OCH),
ceueHus KOHYca (mapaenbHbIe

OCHOBaHHUI0O W  MPOXOISIIME  Yepe3
BEpILKHY), CEUCHHUS 11apa;

HCNOJIb30BATh  METOAbl  TIOCTPOCHUS
CEUYCHUI: METOJ CJE/OB, METOJ
BHYTPEHHETO IPOCKTUPOBAHUS, METOJ
MEePEeHOCca CEKYIIEN MII0CKOCTH




noxoous

KonTponbnas pabota

"[loBTOpEHMUE:
2.12 P 1
MHOTOTPaHHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"
Uroro no pazneny 15
Pa3nesa 3. O0beM MHOrOrpaHHUKA
POII 10-11xnace NPUMEHATh IOJYyYEeHHbIe 3HAHHUA HA
https://resh.edu.ru/subject/51/10/ NpaKTHKe: CPaBHHUBATh M aHAIU3HPOBATH
MDOII 10-11 knace peayibHbIE CUTYaluH, NPUMEHATH
O61iM Tena. OBhem https://uchebnik.mos.ru/catalogue? ' w3y4eHHbIE MOHATHS B IMPOIECCE IMOUCKA
: aliases=lesson_template,video_less = pemenus MaTeMaTHYeCKH
3.1 MPSIMOYTOJIbHOT'O 1 - - T .
on,video&subject _program_ids=31 = cdopmynupoBaHHON POOJIEMBI,
napajuieNienuneaa -
937337,32663023&class_level ids momeampoBaTh peaibHbIC CUTyallud Ha
=11,10 SI3BIKE T€OMETPHH, HUCCIIENOBATh
MOCTPOCHHBIE MOJIETH C HCIOJIh30BAHUEM
TEOMETPUUYECKUX TOHSATHH U TEOopeM,
3agaun 00 YABOEHUHU KY63., 0 arrapara aﬂre6pbl, peiiaTth MPAaKTUYCCKUEC
3.2 KBazpaType Kyba; o 1 3a/la4y, CBS3aHHBIE C  HAXOXKICHUEM
TPUCEKLIMH yIia TCOMETPHUICCKUX BCINYHH,
CTepeoMeTpHHeckie 3a1adn BBIYUCIATH BEJTMYMHBI JJIIEMEHTOB
CBS3AHHBIC C 0GBEMOM ’ MHOTOTPAaHHHUKOB TIIOMIAIA MTOBEPXHOCTEH
3.3 MPSAMOYTOTBHOTO 1 MHOTOTPaHHHKOB, T€OMETPUUECKUX Te C
Hapasieenumena IpUMEHEHHUEM (POPMYII;
ONepUPOBATH MOHSATUIIMHU, CBI3aHHBIMH C
[IpukitagHele 3anauu,
KOMOWHAIIMSIMA ~ TeJl ~ BpalICHUS U
CBSI3aHHBIE C BHIYHUCIICHHEM
3.4 N 1 MHOI'OI'PAHHUKOB: MHOI'OI'PaHHHUK,
00BEMa MIPSMOYTOJIBHOTO . .
BITMCAHHBIA B c(hepy W ONMUCAHHBIA OKOJIO
napajuieNenuneana
» B cdepsl, cdepa, BIIMCaHHAs B
3.5 OO6BEM MPAMOH MPH3MBI 1 MHOTOTPaHHUK HJIU TEJIO BPAIIEHHS
36 CrepeomeTpuiecKkue 3a1auu, 1

CBA3aHHBIC C BEIYHCICHUCM
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00BEMOB TIPSIMOI TTPU3MBI

3.7

[Ipuknanueie 3anaum,
CBSI3aHHBIE C 00BEMOM
MPSAMON MPU3MBbI

3.8

3.9

3.10

3.11

3.12

3.13

3.14

Brruncnenme 06bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
unterpaia. O0bEM
HAKJIOHHOM IIPU3MBbI
Brruncnenme 06bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
unterpana. Oobém

A PAMH/TBI

®opmyina 00bEMa MUpPaMUIbIL.
OTtHoleHne 00HEMOB
MUPAMH]T C OOIIIUM yTIIOM
CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIE ¢ 00BEMaMU
HAaKJIOHHOM IPU3MBbI

CrepeomeTprueckue 3a1aum,
CBSI3aHHBIE C 00BEMaMU

A PAMH/TBI

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeNn", CBI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBbI

[TpuknaaHbIe 3a1aUU 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM MTUPAMHU/TBI

3.15

[Tpumenenne o0BHEMOB.
Berurcienue paccTosHus 10
TUIOCKOCTH

3.16

KonrtponbHas padora "O0béM




MHOTOIpaHHUKaA"

Hroro no pazneny

Pasnen 4. Tena BpameHus

4.1

Huwmaapuyeckas
MMOBEPXHOCTh, 00pa3yoIIne
HWIAHAPUYECKOMN
MMOBEPXHOCTHU

17

POIII 10-11kmacc
https://resh.edu.ru/subject/51/10/
MBI 10-11 kimacc
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video less
on,video&subject program_ids=31

937337,32663023&class level ids
=11,10

4.2

Hunuuap. Ipsamoii kpyroBoi
uwmaap. [momans
MMOBEPXHOCTH IIMIIMHIPA

4.3

Konnveckas moBepXxHOCTb,
o0pa3yroIre KOHUIeCKOn
noBepxHocTu. Konyc

4.4

Ceuenue koHyca
IIJIOCKOCTBIO, apaJIEIbHON
IIJIOCKOCTH OCHOBaHUS

4.5

VY ceu€HHBIN KOHYC.
N300paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

4.6

4.7

ITmomane OOKOBOI
MOBEPXHOCTHU U TOJTHON
MTOBEPXHOCTH KOHYCa

CrepeomeTpruueckue 3a1adu
Ha JIOKa3aTelbCTBO U
BBIYUCIICHUEC, ITIOCTPOCHUEM
CeUeHUH IIMINHIPA, KOHYCa

BBIYUCJIATDb BCIMYHWHBI DJJICMCHTOB TCJI
BpalleHus, 00BEMBI " 1o aau
MOBEPXHOCTEN TeN BpaLLIEHUS,
FCOMeTpI/I‘-IeCKI/IX T¢I C HpI/IMeHCHI/IeM
(opmyu;

onepupoBaTb NOHATUAMU, CBA3aHHBIMU C
KOM6I/IH8.I_II/I$IMI/I TCII BpallilCHU u

MHOI'OIrpaHHUKOB! MHOTI'OrpaHHUK,
BIMCAHHBIN B Cepy U OMUCAHHBIA OKOJIO
cdepsl, cdepa, BITMCAHHAs B

MHOTI'OI'PaHHHK HUJIM TCJIO0 BpalllCHUA
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4.8
4.9

4.10

[Ipuknagueie 3amayu,
CBS3aHHBIC C I_[I/IJII/IHI[I)OM

Cdepa u map

[Tepeceuenue chepsr u mapa
¢ ockocThio. Kacanue
mapa u cepsl IIIOCKOCTHIO.
Bua u u3o6pakenue mapa

411

VYpasaenwne chepsl. [Lnomans
cdepsl 1 e€ yacTei

412

Cummetpus cdepsl U mapa

4.13

414

4.15

CrepeoMeTpHuyecKre 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYKCJICHUE, CBSI3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM MX CEUCHUI
IUIOCKOCTBIO

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE CO cepoil u
apoMm

[ToBTOpEHME: OKPYHKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaH/IapTHBIE
no100ust

4.16

4.17

Pasznmnynble KoMOWHALIAY TET
BpaIlleHUS U
MHOTOTPaHHUKOB

3agaun o reme "Tena u
MOBEPXHOCTHU BpauieHus"

4.18

Konrtponshas padora "Tena u
ITOBEPXHOCTH BpanieHus"

Hroro no pazneny

24




Pazgen S. Iliomaau mnoBepXHOCTH M 00bEMBI KPYIJIBIX TeJ

O0béMm unuHIpa. Teopema
5.1 00 00bEME MpsSIMOTo 1
UJIAHAPA

POIII 10-11kmacc
https://resh.edu.ru/subject/51/10/
MBI 10-11 kimacc
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video less
on,video&subject_program ids=31

937337,32663023&class level ids
=11,10

Brruucienue 00bEMOB TeII C
[TOMOIIBIO OMPEAETIEHHOIO

5.2 .. 1
uHTerpana. O6bpEéM KoHyca
XapakTepa
IImomaau OOKOBOU U OJIHOK

5.3 il 1

IIOBCPXHOCTU KOHYCA

CrepeomeTpuueckue 3a1auH,
54 CBSI3aHHBIE C BEIUUCIIEHUEM 1
00BEMOB IMIIMHPA, KOHYCa

[IpukiiagHele 3aga4u 10 TEME
55 "OO0BEMBI U ILIOLIAIH 1
noBepxHocTel Ten"

O6béM 11apa 1 LapoBoro
cextopa. Teopema 00 00BEME
mapa. [Tnomans chepsr.
CrepeomeTpHuyeckue 3a1au,
CBsI3AHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, I1apoBOTO
CerMEHTa U IIapOBOTO
CeKTopa

5.6

5.7 [TpuknagHble 3a/1a4u 1O TEME 1

ONepUPOBATH MOHATUSMH, CBA3AHHBIMU C
HWJIMHIPUYECKO, KOHUYECKOU 51
cheprueckoil MOBEPXHOCTIMH, OOBACHATH
CIOCOOBI OJTYYCHHUS;

ONEpUPOBATh MOHITUSIMH, CBSI3aHHBIMU C
TEJIaMU BPALICHUS: UMINHAPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Tela BpalleHus (LUIHHID,
KOHyC, cdepa U 1map) H OOBICHATH
CIOCOOBI MOJTYUYEHUS TEJl BPALLCHUS;
KjIaccuGpuIupoBaTh B3alMHOE
pacrionoxxeHue chepbl U IIOCKOCTH;
BBIYUCJSATh BEJIUYUHBI JJIEMEHTOB Tell
BpAICHHS, 00BEMBI W TUIOMIAAU
MOBEPXHOCTEH TeN BpallleHUs,
TEOMETPUYECKUX TeI C NPUMEHEHHUEM

dopmys
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"O0BEMBI TEN", CBA3aHHEIC C
00BEMOM II1apa ¥ IIOMIABI0
cheprl. COOTHOIICHHS MEXTY
IJIOIIAIMU [TIOBEPXHOCTEN U
00BEMaMU ITOTO0OHBIX TEJT

5.8

ITomoOusle Tena B
npocrpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TEJ U ILJIOIIAAEH
MMOBEPXHOCTEH

5.9

KontposnbHas pabora
"[Mnomany MOBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

Uroro no pazneny

Pa3ngen 6. IBu:xenust

6.1

6.2

6.3

JIBM>KEeHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBMKESHUM

Bunn nBukennit:
MapaJuiebHbIN NIEPEHOC,
LEHTpAJIbHAsI CHMMETPUS,
3epKaJibHasi CHMMETPHUS,
ITOBOPOT BOKPYT IIPSIMOI

[IpeobOpazoBanms mogo0wms.

POIII 10-11kmacce

https://resh.edu.ru/subject/51/10/
MBI 10-11 kmace
https://uchebnik.mos.ru/catalogue
?aliases=lesson_template,video le
sson,video&subject _program_ids
=31937337,32663023&class_leve
| ids=11,10

ONepHpPOBaTh NOHATUSAMU, CBSI3AHHBIMU C
JBOKEHUEM B MPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKECHUH;

BBINOJIHATH HU300pakeHus
MHOTOTPaHHUKOB M TeJ BpallEHUs NpH
MapajyIeIbHOM  TEPEHOCE, LIEHTPAIbHOMN
CUMMETPHUH, 3€PKAIBHON CUMMETPUU, IPU
II0BOpOTE BOKpPYT MIPSIMOM,
npeoOpazoBaHus MoI00us
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[Ipsimas u chepa Ditnepa

FGOMeTpI/I‘ICCKI/IC 3aJa4ud Ha

6.4 1
IMPUMCHCHUC ABUIKCHUS
KonrponsHas pabora
6.5 " " 1 1
BekTopsl B mpocTpaHcTBe
Uroro no pazneny 5

Paznen 7. IloBTOopenue, 00001eHue

M CHCTeMATH3alMs 3HAHUH

7.1

Ob6o0miaromee MOBTOPEHNE
11 nonsTHII M METOIOB Kypca
reometrpun 10—11 kimaccos,
CUCTEeMAaTH3allHsI 3SHAHHIA:
"[lapanienbHOCTb NPSAMBIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

POIII 10-11kmacc
https://resh.edu.ru/subject/51/10/
MBI 10-11 kmacc
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video less
on,video&subject_program_ids=31

937337,32663023&class level ids
=11,10

7.2

O6o0maroiee MOBTOPEHHE
11 noHsTHI 1 METOZIOB Kypca
reomerpun 10-11 xaccos,
cHCTEeMaTH3aInsI 3HAaHUH:
"BexTops!l B mpocTpaHcTae”

7.3

O6o0m1aroniee MOBTOpEeHUE
11 noHsTHI 1 METOZIOB Kypca
reomerpun 10-11 xaccos,
cHCTEeMaTH3aInsI 3HAaHUH:
"O6beM MHOTOTpaHHUKA"

7.4

O6o061matoniee MOBTOpPEHKE
11 nmoHsATHIA U METOIOB Kypca
reomerpuun 10-11 kmaccos,
CUCTEeMaTH3alHsI 3SHAHHIA:
"[1momraay MOBEPXHOCTH U

NPUMEHATh TreoMeTpHYecKHe (aKThI
JUISL pelIeHUs] CTEPEOMETPUYECKUX 3ajad,
OPEIIOoNaralolliuX  HECKOJIIbKO  IIaroB
pEUICHUs, €eCIH YCJIOBHUS TNPUMCHCHHUS
3a/1aHbI B SBHOU U HEIBHOU opme;
pemiaTh 3aJa4d  Ha JI0Ka3aTeJbCTBO
MaTeMaTUYECKUX OTHOIICHU u
HAXO0XJICHUE TEOMETPUICCKUX BEITUIHH;
NPUMEHSATH NMPOrpPaMMHbIE CpPeACTBAa U
3JIEKTPOHHO-KOMMYHUKAIMOHHBbIE
CHCTEMbI npu pelieHun
CTEepEOMETPUYECKHX 3a]1aY;

NPUMEHSATH TMOJIyYeHHbIe 3HAHUSI Ha
NMpaKTHKe: CPABHUBATH, aHATM3UPOBATh U
OIICHUBATh peasibHbIe CUTYyaIluH,
PUMCHSITh W3YYCHHBIE TTOHSATHS,
TEOpEMBbI, CBOWCTBA B MpPOIECCE IOMUCKA
pelIeHus MaTeMaTHYeCKH
chopMyITUPOBaHHOMN poOJIeMBlI,
MO/1eJMPOBAaTh peajibHble CUTyallUM Ha
SI3BIKE TeOMETPHH, HceJie10BaTh
NOCTPOEHHBbIE MO/IeJIN C HCIIOIb30BaHUEM
TEOMETPUUECKUX TIOHSITHH U  TEOopeM,
anmapara ajreOpbl, pemaTh TPAaKTHICCKHUE



https://resh.edu.ru/subject/51/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937337,32663023&class_level_ids=11,10

00BEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAasA

3aaa4u, CBs3aHHBbIC (¢ HaX0XJICHHUEM
TCOMCTPHUICCKUX BCIUYHNH,

7 pabota 2 3HAKOMHMTBCH C IMpPeACTaBJEHUAMH 00
7o Momopomeotmemen oounl e pusmim roviepu
CUCTEMAaTH3alMsl 3HAaHUU .
Pa3BUTHUS TEXHOJIOTHH.
Hcropus passutus
CTEpEOMETPUU KaK HAYKH U
1.7 €€ poJib B Pa3BUTHH 7
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hroro no pazneny 17
OO11ee KOJIMYECTBO YACOB IO 102

IIporpaMme







