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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMaHMTAPHOTO ILIMKJIA.
[TockonmpKy  JIOTHUYECKOE  MBIIUICHHE,  (QopMHUpyeMOe  TpU  H3yYEHUHU
00y4aroIUMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIOCOOHOCTEW oOOyyarommxcs mpu
U3YUYEHUU T€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHol obnact «MaremaTtuka u
uHpopmaTrka»  yepe3  O0OeCleUYeHHE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKHMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33JayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHne NPEACTABICHUA O T€OMETPUU KaK 4aCTH MHUPOBOU KYJIbTYPHI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYIKAKOLIEr0 MUpPa, 3HAHUE MTOHATUIHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢bopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TOHATUSMHU O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHME HUX TPUMEHSTh, YMEHHs JIOKa3blBaTh TEOPEMbl M HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
peuIeHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PELICHHs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUH U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CTIOCOOHOCTEH 00yJaronuxcs, Mo3HaBaTeIbHOW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHIO TeOMETPHH;

dbopmupoBanre (DYHKITMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HABaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX W MPH U3YYCHHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN TTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICp)KAaTEIBLHBIMU JIMHUAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YTIIIyOJIEHHOM ypoBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHHUE JIOTMYECKUX yMEHUH  pacmpenenserci He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOydenus. Conep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamaguch HEOJHOKpPaTHO. OTO TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TTOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKJIFOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCs, PACIIUPSSL U YTITyOJIsist
e€, 00pa3ys MpPOYHbIC MHOKECTBEHHBIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, oOO€CleyuTh yriyOJEHHOE
M3Yy4YEHHUE TEOMETPUH KaK COCTaBIISAIONICH yueOHOro nmpeameTa «MaremMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapayyieqbHONW MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, JIBYTPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupammpa: nN-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWIIbHAS IIpU3Ma U



IIpaBWIbHAs IMpPAaMHIA, IPAaBUIbHASA TPEYroJibHAS MNHPAMHAA W TIPaBUJIBHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHMKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUss B IPAaBUJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTHs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUS:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka mumuuapa u KoHyca. CuMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoil u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHnanum Ten BpauieHuss ¥ MHororpaHHukoB. [lpusma, BmnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHYyCa, IUIOMAAb chepbl U e€¢ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HWJIUHAPA
(mapaymienbHO M NEPHEHAMKYJSIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIHUHY), CEYCHUS 11apa, METOAbl MOCTPOCHHUS
CEUCHMU: METOJ CJIEA0B, METOJ BHYTPEHHETO IPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH TITIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mOpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHaTHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

JIBUKeHUsI B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OTtoOpakenus. JIBUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LEHTpaJIbHAsE CUMMETPHS, 3€pKaJIbHasi CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
npoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yYMEHHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU 1 HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIO Hapoaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJIEHUS, CBSA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oOBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, IIOHHUMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKu Kak cdepbl 4YeIOBEUYECKON JeSTEIBHOCTH, STanoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh IPOCKTHYI0 W HCCIICIOBATEIBCKYIO JACSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe eiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATUSAMHU, (HOPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTENbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOIBI;

BBIOMpaTh crnoco0 penieHus ydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, MIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOllecca, a TaKXKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
dbopmM IpeacTaBICHNUS,

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMu  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS IO XOAYy PEIICHUS 3alauH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NpEe3eHTALNN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEUICHHUI ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yjbTaTa peIIeHUs
MaTeMaTHUYECKOH 3aauu;

IpPEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUSAM, OOBACHITH MPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpU pelleHHH Y4eOHbIX 3aJad, HNPUHUMATh 1elb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBAThCs, OOCYX AaTh TMPOIECC W pPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHMHoBbIX (opMax paboThl (00CykAeHHS, OOMEH MHEHHI,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuiics:

e CBOOOJHO OINEPUPYET OCHOBHBIMU TMOHATUAMU CTEPEOMETPUU TIpU
pELICHNH 33a4 U TPOBEJACHUHM MATEMATHUYECKUX PACCYKIECHUM;

e TMPUMEHSAET aKCMOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX IMPHU PELICHUU
reOMETPUYECKUX 3a/1aY;

e KIACCUPUIMPYET B3aUMHOE PACIOJIOKEHUE TMPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOIHO OmMepUpPyeT MOHATUSAMHU, CBA3aHHBIMU C YTJIAMU B TPOCTPAHCTBE:
MEXly NPSMBIMH B IPOCTPAHCTBE, MEXAY IPSIMOM U IJIOCKOCTHIO;

e CBOOOJHO ONEpUPYET MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBIN Napajuienenunen, Kyo);



e KjaccUUIUPYeT  MHOTOTPAHHUKH,  BBIOMpas  OCHOBAaHUSA  JUIA
KJaccu(ukanuu;

e CBOOOAHO  OmepuUpyeT  TMOHSATUSIMHU, CBS3AHHBIMH C  CEUYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHSET napauieibHOE, LEHTpaIbHOE u OpPTOTOHAJILHOE
NPOEKTUPOBaHUE (UTYP HA IJIOCKOCTh, BBITIOIHSAET M300pakeHUss QUryp
HAa TIOCKOCTH;

e CTPOUT CEUYEHUS MHOTOTPAHHUKOB DPA3NIUYHBIMU METO/IaMH, BBINOJIHSET
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISET TIUIOMAAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Tpu3Ma,
MUpaMK/ia), FTEOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYII;

e CBOOOJHO OINEPUPYET MOHATHUSAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTb CHUMMETpPUH, LEHTP, OChb M IUIOCKOCTb CHUMMETPUHU
durypes;

e CBOOOAHO oOmepUpyeT MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATAaM B TPOCTPAHCTBE;

e BBINOJHSET JICHCTBUS HaJl BEKTOPaMH;

e pelmaeT 3aJayd Ha J0Ka3aTeJIbCTBO MAaTEMATUYECKUX OTHOIICHUH W
HaXO0XJICHWE TEOMETPHUUECKUX BEJIMYWH, TPUMEHSET WM3BECTHBIE METOIBI
U PEIICHNH MaTeMaTHYECKHX 3a/a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

e IMpPHUMEHSET NpPOCTEHlllne NpOorpaMMHBIE CpPEACTBA U  3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BIIEKAET, MPEOOpPa3OBHIBACT U HWHTEPIPETHPYET HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (HUrypax, TMpeacTaBIeHHYIO Ha
yepTexax U pUCyHKax;

e TPUMEHSET MOJYYCHHbIC 3HAHUS Ha MPAKTUKE: CPABHUBAET U aHAIU3UPYET
peasbHbIE CUTYallu, TPUMEHSET U3yUYEeHHBIC TIOHATHS B TIPOIECCE TTONCKA
pelIeHrusT MaTeMaTU4eCKH CPOPMYIUPOBAHHON MPOOIEMBI, MOACTUPYET
peaNbHbIE CHUTYyallMM Ha S3BIKE TEOMETPHH, HCCIEIyeT IMOCTPOCHHBIE
MOJIEJIM C UCHOJb30BAaHUEM T'€OMETPUUYECKUX TOHATUH U TEOpEM,
anmapata anreOpbl, peuiaTb MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XJICHUEM T€OMETPUYECKUX BEITNUNH;

e HUMEeT NPEJCTaBICHUA 00 OCHOBHBIX 3TallaX Pa3BUTHUsS I€OMETPUM Kak
COCTaBHOM 4acTH yHIaMEHTA Pa3BUTHS TEXHOJIOTHA.

K kony 11 kiacca oOyyaroniuiics:



CBOOOJTHO OIEpPUPYET TMOHSATUSMHU, CBSI3aHHBIMH C IWUIMHIPUICCKOM,
KOHHUYECKOW U Cc(epruecKold MOBEPXHOCTSMHU, OOBICHIET CIOCOOBI
MOy YCHHUS;

ONEepUPYET TOHSTHUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: IWIHMHIPOM,
KOHYCOM, c(hepoii u 1mapowm;

pacro3HaeT Teja BpameHus (IIMHAP, KOHYC, cdepa U map) U OObSICHSET
CHI0COOBI MOTYYCHHsI TEJ BpaICHHS;

KJ1acCU(UIIMPYET B3aMMHOE PACIOJIOKEHUE CPepbl U TUIOCKOCTH;
BBIYKCIIIET BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHHS,
O0BEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJHO OMNEPUPYET TOHATHIMH, CBS3AaHHBIMH C KOMOWHAITUSIMU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaICHUS;

BBIUUCIISIET COOTHOLICHHS MEXTY TUIOMIAIIMU MMOBEPXHOCTEN U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaer wusydaembie (GUTYPBI, BBINOJIHACT (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEPXY, COOKY,
CHH3Y, CTPOUT CEUEHUS Tell BpaIllCHUS;

U3BJICKAET, HWHTEPHPETUPYET U MNpeoOpa3oBbIBACT HHGOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U puCyHKax;

CcBOOO/IHO OIEPUPYET MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHSET ONEpalliy HaJl BEKTOPaMH,

3aJ1aeT MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
perraeT reoOMeTPUUYECKHUE 3a/1a4i Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH JO TUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNN;
CBOOOJTHO OMEpUPYEeT TOHATHUSIMH, CBSI3aHHBIMH C JBHOKCHHEM B
MIPOCTPAHCTBE, 3HAET CBOKWCTBA JBUKCHUU;

BBITIOJIHSAET W300paXEHUSI MHOTOTPAHHWKOB W TENM BpaleHUs MpHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TIpeoOpazoBaHus o100us;
CTPOUT CEYEHUSI MHOTOIPAHHMKOB U TEJ BPAILECHHUSA: CEUCHUS LMIUHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUEHUs KOHYyca (MapaliyieabHble
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPIIUHY ), CEUEHUS 11apa;

UCIIOJIB3YET METOJbl IOCTPOEHUS CEUEHUH: METOJ CJEA0B, METON
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBAET FEOMETPUUECKHUE YTBEPKICHHUSI;

MPUMEHSET TeoMeTpuueckre (akThl I PEIICHHS CTEPEOMETPUUCCKUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pelmaer 3aJadyd Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOIICHUN H
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSIET MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSIET TTOJYYCHHbBIE 3HAHUS HA MPAKTUKE: CPAaBHUBAET, aHAIMU3UPYET
U OLECHHUBACT pEaJbHbIE CUTyallUH, MPUMEHSET HU3YUYEHHBIC MOHATHUS,
TEOpPEMBI, CBOICTBa B TMPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMpOBaHHON MPOOIEMBI, MOJCTUPYET pealibHble CUTyalldd Ha
A3bIKE T'€OMETPUHU, UCCIEAYET MOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
r€OMETPUYECKUX TMOHSATUH U TeopeM, arrmapara aiareOpbl, peniaet
MPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

MMEET TpeAcTaBieHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 B 2 1
BEAICHHE B CTEPEOMETPHIO 3 https://myschool.edu.ru/
5 B3aumHoe pacnonoxeHue npsiMbIx B 6 1 bubnuoreka [IOK
MPOCTPAHCTBE https://myschool.edu.ru/
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
MIPOCTPAHCTBE https://myschool.edu.ru/
4 [lepneHuKyIIpHOCTD NPSAMBIX U 25 bubmmnoreka HOK
IJIOCKOCTEMN B IMPOCTPAHCTBE https://myschool.edu.ru/
bubmmoteka IIOK
1 1
> ¥/ IIBL i pAcCTOAHILA 6 https://myschool.edu.ru/
bu6mmoteka IIOK
0 MuororparHiKit ! 1 https://myschool.edu.ru/
but6mmoreka [IOK
! BeKropet 8 mpocTpancTse 12 https://myschool.edu.ru/
3 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITUS 5 5 but6mmoreka [IOK
3HaHUHN https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoasusie IIpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 AHanuTnyeckasi reOMETpHs 15 1 https://myschool.edu.ru/
[ToBTOpEeHME, 0000IIEHNE 1 bubnnoreka [JOK
2 . 15 1
cucTeMaTu3alus 3HaHui https://myschool.edu.ru/
. bubmuorexa [JOK
3 O6bEm mHororpanHmKa 17 1 https://myschool.edu.ru/
bu6mmoreka [JOK
4 Tena ppameris 24 1 https://myschool.edu.ru/
5 [Tnomaau moBEpXHOCTU U OOBEMBI 9 1 bu6mmoreka [JOK
KpPYIJIBIX TEIl https://myschool.edu.ru/
bu6mmoreka [JOK
6 Hpmxetns > 1 https://myschool.edu.ru/
IToBTOpenue, 00o01IEHNE U bubmmorexa [IOK
7 . 17 2
cucTeMaTHu3alus 3HaHuH https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTHueckue
Bceero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
OcHoBHbIE TpaBUiia H300paKEHUs HA
bubmuoreka [IOK
1 PHUCYHKE TUIOCKOCTH, TAPAJUICITBHBIX MPSMBIX 1
https://myschool.edu.ru/
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
bubmuoreka [IOK
2 npaBuiia N300pakeHNs HA pUCYHKE 1
https://myschool.edu.ru/
TUTIOCKOCTH, MapaJIICIIbHBIX TIPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsiTHs: IepeceKaronIrecs MIOCKOCTH,
3 nepeceKaroIuecs mpsiMasi v MiI0CKOCTh; 1
MOJYIPOCTPAHCTBO
[MonsaTus: Mepecekarmuecs MmIOCKOCTH,
but6mmorekxa [IOK
4 nepeceKaroIuecs mpsiMasi | MiI0CKOCTh; 1
https://myschool.edu.ru/
MOJyIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
. bubnuotexa [JOK
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
https://myschool.edu.ru/
HECYIIECTBYIOIINUX 0OBEKTOB
MHororpaHHuKH, U300pakeHne
6 MIPOCTEUIIINX POCTPAHCTBEHHBIX PUTYyD, 1
HECYIIECTBYIOIINX O0BEKTOB
7 AKCHOMBI CTEPEOMETPUHN U TIEPBHIE 1
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CIICACTBHUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
IPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

N300pakeHne ceueHmi MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
p€opa. M3o0pakeHne nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaniBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHre ceueHmi MUpaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

N300pakeHne ceueHui MupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0paskeHue nepeceueHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparinBanue
MMOCTPOCHHBIX ceueHnuu Pa3HbIMU LIBETAMU

N3o0pakenue ceueHuil mupaMu/ipl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIST YepPe3 X
pEbpa. N3o0paskeHue nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackparinBanue
MOCTPOCHHBIX CEUCHHUIl Pa3HBIMU IIBETAMHU

bubnunoreka LIOK
https://myschool.edu.ru/

bu6mmoreka IIOK
https://myschool.edu.ru/

14

MerTton cieoB ISl MIOCTPOEHUS CEUEHU I

bubnunoreka LIOK
https://myschool.edu.ru/
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15

Merton cieoB AJis MOCTPOCHUS CEUCHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIJIOCKOCTEMN

16

Mertopa cieoB Uit HOCTPOCHUS CEUCHHIH.
CBolicTBa niepece4eHnil psIMbIX U
IIJIOCKOCTEMN

17

18

19

20

21

[TocTpoeHue ceueHuit B mupamue, Kyoe 1mo
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX qepTemel‘/’I " 3aI1iMCh HI1aroB
MOCTPOCHHS

[Toctpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIUCh 1IaroB
IIOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TouKkaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEN U 3alKUCh 11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B mupamue, Kyoe no
TpéM TOUKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh L1aroB
IIOCTPOCHHUS

HOBTOpCHI/IC IJIAaHUMCTPHUHU: TeopeMa )

IPONOPLHUOHATBHBIX oTpe3Kkax. [Tomobue
TPEYroJIbHUKOB

bubnuoreka [{OK
https://myschool.edu.ru/

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Burus
HJIaHI/IMeTpI/II/I )41 CTepeOMeTpI/II/I

but6mmoreka [IOK
https://myschool.edu.ru/
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23

KonTponpHas padora " AKCHOMBI
|y p
crepeomerpun. Ceuenus"

bubnunorexa LIOK
https://myschool.edu.ru/

24

B3anmHOE pacnoyioxKeHue NpsMbIX B
npoctpancTBe. CKpEenMBaIOIIUecs MpsMbIE.
[Ipu3Haky CKpemuBarOMMUXCA MPSMBIX.
[TapaienbHble IPsIMBIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JAHHOM NIPSIMOM, MIPOXOAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JICKAILECH HA JaHHOU
npsMou. JleMMa o nepecedeHnn
NapaJuUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

bubnuoreka [{OK
https://myschool.edu.ru/

26

27

28

29

[TapamiensHOCTB Tpex npsiMbIX. Teopema o
TPEX MapajuIeNbHbIX NPAMBIX. Teopema o
CKPELIMBAOIINXCA MPSMBIX

[TapamnensHOE poekTHpoBaHue. OCHOBHBIE
CBOICTBA NapaJlJIEIbHOTO POEKTUPOBAHUS.
N306paxenune pa3HbIX Guryp B
NapaJyIeIbHON MPOEKIINH

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI MEKILY
PSIMBIMU

3aauM Ha JOKa3aTeIbCTBO U UCCIIEI0BAaHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM INIPSMBIX B
IIPOCTPAHCTBE

bu6nmorexa LIOK
https://myschool.edu.ru/

bubnunorexa LIOK
https://myschool.edu.ru/

30

[TonsATHA: MapauIeTbHOCTD MPSAMON U
IUIOCKOCTH B NpocTpaHcTse. [Ipu3Hak
NapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.
CBolicTBa napauIeaIbHOCTU IPSIMON U
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IIJIOCKOCTH

31

32

33

34

['eomeTpuuecKue 3aJauu Ha BBIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJuIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHune ceuenus, TPOXOASILETO Yepes3
JAHHYIO MPSIMYIO HA YEPTEKE U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUI

[TapannenbHas MPOEKIKS, TPUMEHEHUE TS
MOCTPOCHHUS CEYCHUI KyOa U
napasienenurnena. CBorcTa
napajuviejenunesa u mpu3Msl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

bubmuoreka [{OK
https://myschool.edu.ru/

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
yepe3 TOUKY, He PUHAIJIEKAITY IO JaHHOU
MIJIOCKOCTH U CIIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJUIEIbHOCTH IPSIMBIX IEPECEUEHHUSI IPH
MIEPECEUECHNH JIBYX NapaJlIeIbHBIX
IIJIOCKOCTEM TpeThben

but6mmorekxa [IOK
https://myschool.edu.ru/

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX MapaJlyICIbHBIX IMMPAMBIX,
3aKIFOUYEHHBIX MCXKIAY apalJICIbHbBIMU
IUIOCKOCTSIMH; O IEPECEYCHUH MTPSIMOU ¢
ABYMs TapaJJICITIbHBIMU IIJIOCKOCTAMUA
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[ToBTopenue: Teopema [ugaropa Ha

38
IJIOCKOCTH
39 [ToBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CBoiicTBa KyOa ¥ MPSIMOYTOJIBLHOTO
napasuiesenumneia
41 Brruncnenue ajiMH OTpe3KOB B Ky0Oe 1 bubmmorexa [JOK
MPSIMOYTOJIBHOM IapajlieJenuIeae https://myschool.edu.ru/
[IeprieHIMKyYIAPHOCTH NPSAMOM U IJIOCKOCTH.
42 [Ipu3Hak nepneHauKyISIPHOCTH IPSIMOU U
IJIOCKOCTH
[leprieHIUKYISIPHOCTD MPSIMOM U TIOCKOCTH.
43 [Tpu3Hak neprneHuKyIIpHOCTH IPSIMON U bubmmorexa LIOK
https://myschool.edu.ru/
MJIOCKOCTH
Teopema 0 CyleCTBOBaHUM U
44 €MHCTBEHHOCTH NPSAMOM, TPOXOAIIEeH
yepe3 TOUKY IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K INIOCKOCTH
45 [InockocTu 1 nepneHAUKYISIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX
46 [110cKOCTH U TepHEeHINKYISIPHBIE UM
IpsiMble B MHOTOTPaHHHUKaX
47 [lepnennukynsap u HakiaoHHas. [loctpoenue bubmuorexa [IOK
MEPICHINKYISPA U3 TOYKHU Ha IIPSAMYIO https://myschool.edu.ru/
48 [lepniengukynsip u HakinoHHas. [loctpoeHue
NEPIEHIUKYIISPA U3 TOUKU Ha IPAMYIO
49 Teopema o TpExX nepneHAuKyIspax (mpsmas

u oOpaTHas)



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Teopema o Tpéx nepneHAuKyIspax (mpsamas

50 u oOpaTHas)
o1 VYroa Mexy CKpelMBaroMMKCS IPSIMBIMU
59 [Touck nepneHaAUKYJIIIPHBIX MPSMBIX C
IIOMOUIBIO NEPIIEHANKYJIIPHBIX INIOCKOCTEN
53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii Kyoa, mpU3MBl,
54 IIPABWJIBHOM MUPaMU/IBbI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU
[TocTpoenue ceuenuii Kyoa, mpU3MBl,
55 IIPABWJIBHOM MUPaMU/IBbI C IOMOIIBIO buomorexa LIOK
. https://myschool.edu.ru/
OpPTOTrOHAJILHOU MPOEKINH
CumMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
56 iockoctH. [ImockocTn cuMmMeTpuii B
MHOTOTpaHHHUKaX
57 [Ipu3Hak nepneHANKYISIPHOCTH TIPSIMOU U bubnnorexa [JOK
IJIOCKOCTH KaK CJIEICTBUE CUMMETPUU https://myschool.edu.ru/
58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU A0 IUNIOCKOCTH
59 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH
CniocoObl ONyCTUTH NEPIIEHANKYISPHI:
60 CUMMETpPHUS, CABUT TOYKHU IO MapajiesIbHON bubmmorexa LIOK
. https://myschool.edu.ru/
npsiMOi
61 CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM
62 KonTtponsHas padora "B3anmnoe

PACIIOJIOKCHUC TIPAMBIX U MJIOCKOCTEH B
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npocTtpascTse”

63

64

65

[ToBTOpEHME: yroa Mexay IpsiMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBHOM TPEYIOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yyroa MexXIy
CKPEIIHUBAIOIIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

['eomeTpryeckue METOAbI BEIUMCICHHS yTiia
MEX]1y MPSMBIMH B MHOTOT'PaHHUKAX

66

JIByrpansbiii yroj. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yTia

67

68

69

[TepnienqukynsipHble mockocTu. CBoiicTBa
B3aMMHO NEPIIEHIUKYJISIPHBIX MIIOCKOCTEN

IIpu3Hak nepHneHaUKYJIAPHOCTH IUIOCKOCTEH;
TeopeMa O IIPSIMOi IepeceUeHus IByX
IIJIOCKOCTEH MEPIIEHIUKYIIAPHBIX TPETHEH
IIJIOCKOCTH

[IpsimoyroibHbIN Napasuienenunesn; Kyo;
U3MEPEHMUs], CBOMCTBA MPAMOYIOJILHOTO
napajuiesaenumnena

bu6nmorexa LIOK
https://myschool.edu.ru/

70

Teopema o qaroHan NpsAMOYTrOJIbBHOTO
napajiesienunesa u ciecTBue U3 Heé

71

CTCpCOMCTpI/I‘{CCKI/IC " NPUKIIaJHBIC 3a1a4H,
CBA3aHHBIC CO B3AMMHBIM PACIIOJIOKCHUEM
MMPSAMBIX U IJIOCKOCTHU

72

[ToBTOpEeHME: CKpenMBaroIuecs NpsmMbIe,
napajuieibHble INIOCKOCTH B CTAHJAPTHBIX

but6mmoreka [IOK
https://myschool.edu.ru/
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MHOTI'OIrpaHHHUKax

[Tapa nmapanieabHbIX TIIOCKOCTEN HA
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE

3 MEXJly CKPELUBAIOIIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYyaLUsAX
74 PaccTosiHME OT TOYKM 10 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUIOCKOCTH
Brlunciienue paccToSHUN MEXAY
75 CKPEIIHBAIOIIUMHUCSA MIPSIMBIMU C IIOMOILBIO
NEPIEHIUKYJISIPHON MIJIOCKOCTH
TpéxrpanHblid yroj, HEpaBeHCTBA IS
76 TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAaHHOTO yIJa
77 DneMeHThI ChepUIEeCKO TEOMETPHH: bubnmnorexa [JOK
reoIe3MUeCKUe JTMHUN Ha 3eMIIe https://myschool.edu.ru/
78 KonTponbHnas pabora "Yribl u paccrosiHus" bubmmorexa LIOK
https://myschool.edu.ru/
79 CucremaTtu3zanuus 3HaHul "MHOTrOrpaHHUK U bubnnorexa [JOK
€ro >JIEMEeHTHI" https://myschool.edu.ru/
80 IInpamua. Buns! nupamun. IpasunsHas bu6muoreka [JOK
nupamuja https://myschool.edu.ru/
81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.
IIpaBunpHas npuzma
82 [Ipssmoit napaienenunes, NpsMOyTroabHbIN
napayuienenunesn, Kkyo
83 Beinykisle MHOrOrpanHuku. Teopema

Ditnepa
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Brinmykiible MHOTOrpanHuku. Teopema

bubnunorexa LIOK

84 Oitnepa. [IpaBusbHbIC U TOTYyIPaBUIbHbBIC https://myschool.edu.ru/
MHOTOTPaHHUKHU
Bu6muoteka [JOK
85 KonTponsHas padora "MHuororpaHHUKH" https:/ /myschoI;)[I.e du.ru/
86 [TonsiTHE BEKTOpa Ha MJIOCKOCTH U B Bu6mmoteka [JOK
IIPOCTPAHCTBE https://myschool.edu.ru/
87 CyMmMa BEKTOpOB
88 Pa3nocTh BekTOpOB
89 [IpaBwiio mapamenenumena
90 YMHOXk€EHHE BEKTOpa Ha YHUCIIO bubmorexa HOK
https://myschool.edu.ru/
01 PasnosxeHnue BexkTopa 1o 6331/Ic3v/ TPEX
BEKTOPOB, HE JISKAIINUX B OJHOM MJIOCKOCTH
92 CkansipHO€E TPOU3BENCHUE bubamorexa LIOK
https://myschool.edu.ru/
03 Brruucnenue yria Mexx1y BEKTOpaMu B bubmmnoreka HOK
IIPOCTPAHCTBE https://myschool.edu.ru/
94 [Ipocreiimme 3agaun ¢ BEKTOpaMu
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu
96 [Ipocreiinme 3a1aqu ¢ BEKTOpaMH
97 [Tpocreiimme 3aa4un ¢ BEKTOpAMH bubmorexa HOK
https://myschool.edu.ru/
98 O0o01IeHre U cucTeMaTU3alus 3HaHUH
99 O0o01IeHre U cucTeMaTU3alus 3HaHU|
100 Hrorosast koHTpOIBHAs paboTa bubmorexa OK

https://myschool.edu.ru/
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101 Hrorosast KoHTpoOJIbHAS paboTa 1

102 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue
Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1 bubnnoreka [JOK
Ha IJIOCKOCTH U B ITPOCTpaHCTBE" https://myschool.edu.ru/
5 [ToBTOpenue tems! "CkanspHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1
MEXJly BEKTOpaMH B IpOCTpaHCcTBE"
4 [ToBTOpEeHME TeMbl "Y paBHEHHE IPSIMOMH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 bubmuoreka [IOK
ypaBHEHUE IIJIOCKOCTHU B OTPE3KaxX https://myschool.edu.ru/
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BexTopHoe nmpousseneHne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1 bu6muoreka [JOK
IIPOrPaMMHUPOBAHUE https://myschool.edu.ru/
9 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXly NPSMBIMH B MHOTOI'paHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXy TUNIOCKOCTSMH B MHOTOTPaHHHUKAX
12 dopMya pacCTOSIHUSA OT TOYKH 10 1
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IJIOCKOCTHU B KOOpAHUHATAX

13 Haxoxnenve paccTosHUN OT TOUKHU 10 bub6nmoreka [IOK
TUIOCKOCTH B KyOe https://myschool.edu.ru/
14 Haxoxnenve paccTosHUM OT TOUKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE
15 KontponbHas pabora "Ananutuueckas Bbu6muotexa [JOK
reoMerpust"” https://myschool.edu.ru/
16 CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKHU
17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB bubmmorexa [IOK
https://myschool.edu.ru/
CeueHust MHOTOTPAHHUKOB: CTaHAApTHBIC
18 IJIOCKOCTH, TIEpEeCEeYeHUs MPSIMBIX U
IIJIOCKOCTEN
19 [TapannenbHbIe TPSIMBIE U TNIOCKOCTH:
napasuiebHbIe CEUCHUS
20 [TapamienbHbIe TIPSIMBIE U TTIOCKOCTH:
pacu€T OTHOLIEHUI
91 [TapannensHbIe MPSMBbIE U TUIOCKOCTH: YTIIBI bubnmoreka [JOK
ME¥XK]ly CKPEIIMBAIOIIMMHUCS TPSIMBIMU https://myschool.edu.ru/
[TepnenauKyIsIpHBIC TPSAMBIC U INTIOCKOCTH:
99 CTaH/JapTHBIE Taphl MEPIEHAUKYIISIPHBIX
TUTOCKOCTEH U MPSIMBIX, CHMMETPHUH
MHOTOTPaHHUKOB
23 [TepnenauKyIsIpHBIC TPSAMBIC U INTIOCKOCTH:
TeopeMa O TpeX MepreHANKYIIIpax
24 [lepnenauKyasipHBIE TPSAMBIE U INTIOCKOCTH: bubnmoreka [JOK

BBIYMUCJIICHUA OIJIMH B MHOI'OI'PaHHHUKAX

https://myschool.edu.ru/
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25

[ToBTOpEHUE: TIIONIAU MHOTOYTOJIBHUKOB,
dbopMyIIBI 1715 TUTOMIACH, COOOpaKEeHUS
monoous

26

HOBTOpeHI/Ie: IIomaanu MHOIOyroJIbHUKOB,
(dbopMyIIBI IS TUIOIACH, COOOpaKEHUS
moa00ust

27

28

29

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(dopMYIIBI IS TUTOIIACH, COOOpaKEHUS
o 100us

[Tnomany ceyeHnii MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS 1O 100MsI

[Tnomany ceyeHuit MHOTOTPaHHUKOB:
TUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHHs Mog00us

bubmuoreka [{OK
https://myschool.edu.ru/

30

KonTponbHas padora "[loBropenue:
MHOTOTPaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

bubmmoteka IIOK
https://myschool.edu.ru/

31

32

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuleenuneaa

3agaum 00 yABOEHHH Ky0a, 0 KBajJpaType
Ky0a; 0 TPUCEKIUH yTia

but6mmorekxa [IOK
https://myschool.edu.ru/

33

CrepeoMeTpHuecKUe 3aJa4l, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJIEHOTO
napaJenenuneaa

34

[Tpuxnanueie 3a1a4u, CBSI3aHHBIE C
BbIUKCJIEHHEM 00BbEMA MPSIMOYTOJILHOTO
napasuiesenumnena
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35

O06BEM psAMON TIPU3MBI

CTCpGOMeTpI/I‘ICCKI/IC 3aa4u, CBA3aHHBIC C

36 BBIYUCIICHHEM 00BEMOB TPSMOI MTPU3MBI
37 [Tpuxnanueie 3a1a4u, CBA3aHHBIE C 00bEMOM
NPSMON MPU3MBI
Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
38 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM MPU3MBI
Brraucnenue 00bEMOB TN ¢ TTOMOIIBIO
39 onpeaenénHoro uarerpaita. Oobpém bubmmorexa [IOK
https://myschool.edu.ru/
U PAMHU/TBI
40 ®opmyna o0béMa nupamuabl. OTHOIICHKE
00BEeMOB MUpaMU ¢ OOIIUM YTIIOM
41 ®opmyna o6béMa nupamuabl. OTHOIIEHKE
00BeMOB MUpaMU ¢ OOIIUM YTIIOM
42 CrepeomeTpuyiecKkue 3a/1a4uu, CBI3aHHBIC C
00BEMaMH HAKJIIOHHOW MPU3MBI
43 CrepeoMeTpHUuecKUe 3aJa41, CBSI3aHHBIE C
00BEMamMH UpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OObEMBI bubnmnoreka LIOK
Ten", CBsI3aHHBIE C O0BEMOM TTUPAMUIBI https://myschool.edu.ru/
16 [Ipumenenne o0bEMoB. Brruncienue
paccTosiHUA 10 TIOCKOCTH
47 KonTpomnpHas padora "O0beM

MHOTOTrpaHHHKaA"



https://myschool.edu.ru/
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]_[I/IJII/IHI[pI/I‘-IeCKaSI IIOBCPXHOCTD,

48 00pasyue MUIHHIPUICCKOM
MOBEPXHOCTHU
49 Mumusap. [psamoi KpyroBon HUIUHAD.
[Imomane MOBEpXHOCTH LUIUHIAPA
50 Konuueckas moBepXHOCTb, 00pa3yloliue
KOHHUYECKOU oBepxHocTu. Konyc
51 Ceuenne KoHyca INIOCKOCTHIO, Bbu6mmoteka [JOK
napasuieibHOM MJI0OCKOCTH OCHOBAHUS https://myschool.edu.ru/
59 VYceuénnsiit konyc. M3o0pakeHne KOHYCOB bubnnorexa [JOK
U YCEUEHHBIX KOHYCOB https://myschool.edu.ru/
53 [Tnomane 60KOBOM MOBEPXHOCTH U MOJHON
MMOBEPXHOCTU KOHYyCa
54 [Tomane 60KOBOI MOBEPXHOCTH U IMTOJTHOM bubmmoteka IIOK
ITIOBEPXHOCTU KOHYCA https://myschool.edu.ru/
CrepeomeTpruecKkue 3aa4u Ha
55 JIOKa3aTeIbCTBO U BLIUHUCIICHHE,
MMOCTPOEHUEM CEUECHUH LUIIMH]Ipa, KOHYyCa
CrepeomeTpruecKkue 3aJauu Ha
56 JIOKa3aTeJILCTBO U BEIYMCIICHHE, bubnnorexa [IOK
. https://myschool.edu.ru/
MOCTPOEHUEM CEUEHUH IUINHAPA, KOHyCa
57 [Ipuknannblie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM
58 [Ipuknagubie 3a1a9u, CBSI3aHHBIE C
ITUTHHIPOM
59 Cdepa u map
60 [Tepeceuenue cdepsl u mapa ¢ MIOCKOCTHIO. bubmuoreka [IOK

Kacanue mapa u cdepsl miaockoctso. Bug u

https://myschool.edu.ru/
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n300paKeHue mapa

61

62

[Tepeceuenue cepsl U IIapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300paKeHue mapa

Ypasuenue chepsl. [Lnomans chepsl u e€
yacTein

63

Cummerpus chepsl 1 mapa

64

65

66

CrepeoMeTpHUECKHUE 3a/1a4i Ha
JOKa3aTe€JIbCTBO U BBIYUCICHUEC, CBA3aHHBIC
co chepoii 1 apom, TOCTPOCHUEM UX
CEUYEHHUM TIOCKOCTHIO

CrepeoMeTpuueckue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit 1 mapom, MOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

[Tpuxnanueie 3a1a4n, CBI3aHHBIE CO chepoit
U I1apoM

bu6nunorexa LIOK
https://myschool.edu.ru/

67

[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,
BBIYHCJIICHUSA B OKp}I)KHOCTI/I, CTaH}IapTHble
moa00ust

68

69

70

Pazmmuanbie KOM6I/IHaHI/II/I TCJI BpalllCHUA U
MHOI'OI'paHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
BpalueHus"
3amaun o Teme "Tena u MOBEpXHOCTH
BpaiueHus"

bubnmnoreka LIOK
https://myschool.edu.ru/

71

KoHnTtponbHas pabora "Tena u moBepxXHOCTH
BpaieHus"

bubnunoreka LIOK
https://myschool.edu.ru/
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72

O0béMm unuHIpa. Teopema 06 00bEMe
PSMOTO IUJIHHAPA

bubnunorexa LIOK
https://myschool.edu.ru/

73

74

Brrancnenue 00bEMOB TN ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0pEM KoHyca

[Tnomaau 6OKOBOW M MOJHON MTOBEPXHOCTH
KOHYyCa

75

CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHbIE C
BBIUKCIICHHEM 00BEMOB IIMIIMH/PA, KOHYCa

76

77

78

79

80

[Ipuknanueie 3anaun mo teme "OO0bEMBI U
TJIOIIA U TTIOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHUueCcKUe 3a]a41, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB TI1apa, MIapoBOTO
CerMEHTa U MAapOBOT0 CEKTOPa

[Tpuxnanueie 3ana4un o Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM IIapa U
wiomaabio chepsl. COOTHOMIEHHS MEXTY
IUIOLIA/IIMU MTOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEN

[Tomo6HbBIE Tena B IPOCTPAHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeoMeTpuuecKUe 3aa41, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB TENI U IUIOMIAIEN
MTOBEPXHOCTEN

KonTpomnsHas padora "[Inomanm
MOBEPXHOCTU M 00BEMBI KPYTIIBIX TN

bubnmorexa LIOK
https://myschool.edu.ru/

81

JBmwxenus npoctpancTBa. OTOOpakeHHUS.

but6mmoreka [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/

JBuxenus u paBeHCTBO uryp. Odmue
CBOMCTBA JIBW)XCHUHU

https://myschool.edu.ru/

82

83

84

Bubl iBrKeHMIN: TapauieNIbHbIN IEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3€pKajbHAs
CHMMETPHUS, IOBOPOT BOKPYT IPSAMOU

[IpeoOpazoBanus noxoodwus. [Ipsmas u chepa
Ditnepa

['eomeTpuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKCHUS

85

86

87

88

89

KonTponpHas padora "BekTops! B
npoctpaHcTae”

O6o6matomee moBTopeHue 11 moHATHI 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3HaHui: "l[lapamiensHoCTh
MPSIMBIX U TIJIOCKOCTEH B IpocTpaHCcTBe"

Ob6o6uaroree noropeHue 11 noHsATUit 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cUcCTeMaTu3alus 3HaHuii: "BekTopsl B
npoctpaHcTae"”

Ob6o6maromee noropenue 11 noHATH U
MeToJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

Ob6o6maromiee noropenue 11 noHsaTUit 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremaru3anus 3HaHui: "O0bem
MHOTOTrpaHHHKaA"

bubnuoreka [{OK
https://myschool.edu.ru/

bu6nunorexa LIOK
https://myschool.edu.ru/

90

O6o06matomee moBTopenue 11 mousTHi 1
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MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Haguii: "O0bpeM
MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYTJIbIX TE"

92

Ob6o6maromee nmoBropenue 11 moHsTHH U
MeTo10B Kypca reomerpun 10-11 knaccos,
cuctemarusanus 3Hanuil: "[Inomanu
MOBEPXHOCTH M 00BEMBI KPYTIIBIX TENI"

93

Wrorosas koHTpoJsibHasA paboTa

bubmuoreka [{OK
https://myschool.edu.ru/

94

Wrorosas koHTposibHas paboTa

bubmmoteka IIOK
https://myschool.edu.ru/

95

[ToBTOpenue, o6o0IIeHNE 1
crucTeMaTU3alus 3HaHUI

96

97

98

Hcropus pa3BUTHUS CTEPEOMETPUN KaK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BUTHS CTEPEOMETPUM KAK
HayKH U €€ pOoJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcrtopus pazButus crepeoMeTpun Kak
HayKI/I nu eé pOJII: B paSBI/ITI/II/I COBpeMeHHLIX
I/IH)KCHepHBIX nu KOMHBIOTepHLIX
TEXHOJIOTHI



https://myschool.edu.ru/
https://myschool.edu.ru/

Hcrtopus pazButusi crepeoMeTpun Kak
HayKHU U €€ pOoJIb B Pa3BUTHH COBPEMEHHBIX Bbu6mumotexa [JOK
WH)KEHEPHBIX U KOMIIBIOTEPHBIX https://myschool.edu.ru/

TEXHOJIOTUH

99

Wcropus pa3BuTus CTEPEOMETPUH KaK
100 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX

TEXHOJIOTUH

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HAayKH U €€ POJIb B Pa3BUTHHU COBPEMEHHBIX

WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJIb B Pa3BUTHH COBPEMEHHBIX

102

HHXXCHCPHBIX U KOMITBIOTCPHBIX

TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

* o
BO3MOXHO M3MeHeHWe B NIAaHMPOBAHUN KOHTPO/IbHbIX PaboT B CBA3U ¢ pOPMUPOBAHMEM €4MHOIO rpadrKa KOHTPOSbHbIX MEPONPUATUI B

wKone v rpadumka nposeaeHun BMP ana obecneyeHma CAaHUTAPHO-TUTMEHNYECKUX HOPM.


https://myschool.edu.ru/




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KJIACC
Kon x
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJECACTBUS M3 HUX IMPU PEIICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAMKYJISIPHOCTh
' MPSIMBIX U MJIOCKOCTEH
74 KnaccupumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSIMHU: JIBYIPAHHBIA yTOJ, TPaHU ABYTPAHHOTO YrIJa,
7.5 pedpo ABYTpaHHOTO yIJjia, JTUHEHWHBINH YroJl JBYTPAHHOTO yrja, rpajyCHas
Mepa JBYTPaHHOIo yria
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHHUKOB (MHMpaMuaa, MPU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBaHHUS A
7.8 KJaccuukanuu (BBITYKIIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, MPABHIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJiIeJICIIUIIC Ib] )
7.9 OnepupoBaTh NOHATHSAMU: CEKYIIas MIIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB
710 OOBSCHATh MPUHIIMIIBI TIOCTPOCHHS CEYCHU MHOTOTPAHHUKOB, MCITIOIB3YS
' METOJI CIIe/IOB
CTtpouTh ceueHHUs MHOTOTPAaHHHKOB METOJOM CJIE/IOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WU aJdrOpUTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOIBI TpHU
7.12 pEIICHUH  CTAaHJAPTHBIX MaTEeMaTHYECKUX 3aJad Ha  BBIYMCIICHHE
paccTosHUN MEXIy ABYMS TOYKAMH, OT TOYKU O TMPSMOM, OT TOYKUIO
MJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS TIPSIMBIMU
Pemarp 3amaun Ha HAaXOXXICHHE T€OMETPUUYCCKUX BEIMYUH IO oOpas3iam
713 WIK alroOpuUTMaM, MPHUMEHSSI H3BECTHBIE aHAJIMTUYECKHE METOIbl TpHU

pelIeHNN CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHCICHHE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSAMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpza) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXITY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00hEMAaMHU MOTOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATUAMHU: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCb M
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPbI
W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATh WH(POPMAIHUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Qurypax, NPEACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reoMeTpudeckne (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEoiararoluX HECKOJbKO IIAaroB pEIICHUS, €CIU YCIIOBHS
NPUMEHEHHS 33J]aHbI B SBHOH popme
718 [IpumensTb  mpocTeilliie MporpaMMHBIE CpEACTBA U BJICKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a4
719 [TpuBOIUTH TpUMEpPHl MaTEeMAaTUYECKHUX 3aKOHOMEPHOCTEH B MpUpOAe U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHATH MOTyYeHHBIE 3HAHUS Ha MPAKTHUKE: aHAJTU3WPOBATh pealibHbIC
CUTYaIlM ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKH C(HOPMYIUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PealbHbIE
7.20 CUTyallUM Ha s3bIKE T'€OMETPHUH, HCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH M TeopeM, ammapara ajireOpsl,
pemlaTb ~ MpakTHMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXXACHUEM
reOMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero oopa3oBanusi
pe3yjabTarta
6 ['eomerpust
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKAsi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MOHATUSMU: IAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOHIANM  TOBEPXHOCTEH TN  BpaIlICHUS,




TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUSI MKy IIOMAASIMH TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU U3 PUCYHKOB IPOCTBIX
00BEMHBIX (uTyp: BHI CBepxy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS TEl
BpalIeHUs

W3BnekaTb, HUHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh WH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (uUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumeHsTh TeoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPENONaraiiiX HECKOJbKO IIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIOnHAT OEHCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KCHI/IFI BCKTOpa Ha 4Yucio, 06T)$ICH$[TI>, KaKNUMHU CBOI\/’ICTBaMI/I OHHA
o0razaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M NPOM3BEJCHHE BEKTOpa Ha YUCIO, YToJ
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

3azaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiniye reoMmeTpuyeckre 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3aJa4u  Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJiroputMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH HpOCTEMIIME MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 33124

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE H
JKU3HH, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3UPOBATh peaibHbIE




CUTyalluu ¥ NPUMEHITh U3yYCHHBIC TTOHSATHUS B MPOIIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku cQopMyJIUPOBAHHOI MPOOIIEMbI, MOJEIUPOBATh pealbHbIe
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COOEPKAHUSA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMmas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€ pacnoioykeHue NpsMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS, TIapalIeIbHbIC
W CKpelmuBarouiyecs npsMsle. [lapauienpHOCTP MHPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NApaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOocKOocTed. IIpocreiimmue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mapasuiesenuner,
IIOCTPOCHUE CEUECHUN

HepHeH}II/IKy.HHpHOCTB HpﬂMOI\/'I U IUIOCKOCTU: MNCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJljIeibHbIE U MEPHEHIUKYISIPHBbIE K ITUIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU NPSAMON M MIJIOCKOCTH, TEOPEMa O MPSIMOM MEepHEHIUKYISPHON
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YO MEXIY MPSAMOU U MIOCKOCTBIO, IBYTPaHHBIN
YroJj, TUHEHHBIN yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: pACCTOSIHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (GUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh IIIOCKOCTEN: MPHU3HAK MEPIEHIUKYISAPHOCTH IBYX
mrockocteil. Teopema o TpEX meprneHIuKyIsIpax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOIDAHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrospHas
npu3Ma, TpaHU M OCHOBaHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH Mpu3MblL. [lapannenenumnen, npsMOYTOIbHBIN Mapajljiesienumnes u
ero cpoiictBa. [lupamuna: N-yronbHas nupamuaa, TpaHU U OCHOBAHHWE MUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpPaBUIbHAS M yCeUYE€HHas MUpaMHJA.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBWiIbHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHA,
npaBUiIbHAS TPEYrojbHAs MUpPaMHJIAa U MPABUWIBHBINA TeTpasap, Kyo. IlpeacraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, [apauleleNunenax, IMpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. lliomans
OOKOBOW MOBEPXHOCTH M IMOJTHOMW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOMIAhL OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MMPABHJIBHON MHUPAaMUJIbI, TeOpeMa O IUIOMAANd YCCUYEHHON MHpPaMHUIBL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3yoIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCh, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrone KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHWME W BeplIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHUS U OOKOBast TIOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, Iuamerp, IUIOMabp NOBEpXHOCTU ceprl. BzaumHoe
pacnosnoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOIrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Napaiiesenunena u cieacTsus u3 He€. O0bEM LMIMHIPA, KOHYCA.
O06BEéM mapa u riomazs chepb

6.7

6.8

6.9

6.10

[TogoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TUTOMIAASIMHU MTOBEPXHOCTEH,
00BEMaMU OJO0HBIX TEJI

Ceuenust mwinHApa (MapajuielbHO M TEPHEHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

Bektop Ha miockocty M B mnpocTpaHCTBE. CJIOKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMmoyronbHas cucTtemMa KOOpAWMHAT B HpocTpaHcTBe. KoopauHaTel BeKTOpAa.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIJIOB MEXAY NPSAMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 1O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTenbCTB, ANTOpPUTMAMM pPELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOHM WHJIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NPH PELICHUH 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUN; yMEHHE  OIEepUpPOBATh
MOHSTHSMHM: MHOKECTBO, IIOJMHOKECTBO, ONEpalMy HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYeOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHUCIIO, LEI0e YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTEIICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JICWCTBUTEIBHBIM MOKAa3aTeNIeM,
norapudmM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, MEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YUCCII; YMCHHEC HCII0JIb30BaTh NMPU3HAKHU JCJIUMOCTH, HauMEHbBIITNN O6I].[PII>1
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKECHHM CO CTETNEHSAMU W Jiorapudmamu, npeoOpazoBaHus APOOHO-
palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyObIBaroIlas TIE€OMETpHUYECKas IIporpeccus;
YMEHHE 3a/1aBaTh I10CJIE€JOBAaTEIIbHOCTH, B TOM YHCIE C IOMOILBIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUpPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh IOHATHSAMH: palMOHAJIbHBIE, HPPALUOHAIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBbl, YMEHUE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, PABHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTb YypPaBHEHUS,
HEPaBEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pEILIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IApaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealibHOM KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
byHKIUM, TiepBasg U BTOpas MpOU3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJAHBIE  CyMMBI, INPOM3BEJEHUS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMU; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QyHKIHI;
YMEHHE HCIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HaAuOONBIINE W HAaWMEHbIINE 3HA4YeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaIM3a; IPUMEHATh MPOU3BOAHYIO JJIs HAaXOXACHHUS HAWIydILIEro
peIIeHUss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKHUX H

bu3MYeCKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYP C TIOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTL HNPUMEPbI MATCMATHUYCCKOrO MOACIUPOBAHUA C

noMouibio AudepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIUU, oOpaTHAs (YHKIIUSA,
KOMIO3UIUs (pyHKIMHA, JIuHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauuoHanbHass (QYHKLUSA, CTENeHHas (YHKLUUS, TPUTOHOMETPUUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLUH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKLIMH; yMEHUE CTPOUTh TIpapUKd H3YyYEHHBIX
(GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh Tpa(UKK Uil U3y4EHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 3a7ad W3 JAPYrHX Y4eOHBIX NPEAMETOB W 3a/1ad U3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
MCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(duHaHCAMM); COCTaBJIATh BBIPAKEHUS, ypaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJIEINPOBATh
peanbHbBlE CUTyallUd Ha S3bIKE MAaTEMAaTHKH; COCTaBISATH BBIPAKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBUIO 33/1a4¥, UCCIIEN0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBINA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHuecKoe, MeIHaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, WHTEPIPETUPOBATH
uH(OpMalIKIO, IPECTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA peaIbHBIX MPOIECCOB U SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE C NPUMEHEHHEM TIpaduuecKkux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCael0BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM paccerBaHUs U JIMHEHHON perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIyYalHBIA ONBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATDH




BEPOSTHOCTh C HCIIOJNB30BaHUEM TpapUyecKuX METOJO0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHATOpHBIE (akThl U (HOPMYJIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAaclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CllydallHOW  BEJMYMHBI, (QYHKIMHA  pacHpeleNeHuss U IUIOTHOCTU
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpEICICHHI; YMCHNE
MCTIOJIb30BaTh CBOMCTBA M3YYECHHBIX PACTpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  NEPeCTaHOBOK, OuHOM  HpIOTOHA; yMeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, JIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, NapaJUIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMbIMU,
pacCTOAHUE MEXAY IIOCKOCTSIMHU; YMEHHE HCMOJb30BaTh MPHU PEUICHUU
3aa4 u3y4deHHbIe (DAKTBl U TEOPEMBI MIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TEOMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IJIOWEAAb GUTYpbl, 00BEM (UTYypHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NUpaMuia, (urypa U TOBEPXHOCTh
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
MIOBEPXHOCTH NHUpPaMHbl, MPU3MBbI, KOHYyCa, LWIMHIpPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napajjiCJibHbIC OCH HWJIM OCHOBAHWIO, CCYCHHC IIIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IMINHIPA, KOHYyCa; yMEHHE CTPOUTH CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CCUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSTEIHLHO
(bopMyIHpOBaTH ONpECICHU U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJMMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH W B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue 1MoA00us, Mono0HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC U IMOJOOHBIC (UTYpPhI, B TOM YHCJIEC B TPUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh T€OMETPUYECKIE OTHOLICHUS TIPH
pCLICHUH 3aJa4; HAXOJUTh TEOMETPUYCCKHE BEIMYUHBI (JUITMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYSOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHA, yTroJ, IUIOMIAah, OOBEM, IUIONIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHCIE: IJIOIAAb MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpaA, TUiomanab chepsl; 00béM Kyoa,
IpSMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXOJIUTh OTHOIIEHNE 00BEMOB MOJIOOHBIX QUTYp

12

13

VYmenune ONCprUpOBaATh MNOHATUAMU: MPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJCHHE BEKTOpa Ha 4YKCJIO, pa3JIoKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJId pCHICHUA TCOMCTPHUICCKUX 3adaY U 3a/la9 JpYyTHUX y‘-Ie6HBIX npeaMecToOB

YMeHne BRIOMpATh MOAXOMSIIAA METOJT VTS PEIIeHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHUE paclo3HaBaTh MPOSIBICHHE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTDH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT coepKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhblie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE

12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIEC TIEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOPeHb HATYypalbHOW cTereHH. JleWCTBUS ¢ apupMEeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTndnble U HaTypajibHbIE JOrapupMbl

JeiicTBuTtenpHble uucia. ApupMeTHYecKHe onepauud ¢ JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUM

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommuiekcHbie uncia
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Lenbie n 1poOHO-paIMOHATBHEIE yPaBHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [Toxa3zaTenbHble U JOrapUPMUUECKUE YPABHEHUS

2.5 Lenbie n 1poOHO-palOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMBbI TUHEHHBIX YpaBHEHUN. ONpeaeuTes MaTPHUIIhI
3 DOyHKINUK U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

3 ¢ynkuuu. Yétheie n HeuéTHBIe PyHKIMU. [lepuogmueckue GpyHKIuM
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
32 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKITUH.
' MakcumMymbl U MUHUMyMBbl (QyHKUuH. HanGonbliee u HauMeHbllee 3Ha4YeHUE
(GYHKLIHU Ha IPOMEXYTKE
33 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U TpaduKH
3.5 [Noka3zatenpHast u norapudmudeckas GyHKINH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknwmid. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHus IOCIEA0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBonHas Gynkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX QYHKIHUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboNblIero 1 HauMEHbIIEro 3HaueHUs (QYHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 Teomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
1.4 Tena v MOBEpXHOCTU BpaIllCHUS
7.5 KoopauHatel 1 BEKTOPHI




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

I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kanomiie C.b. u

npyrue, AkuuoHnepHoe odiectBo «M3aarensctBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA
AranacsH JI.C., byry3os B.®., Kagomues C.b. Meronuyeckne peKOMEHIalNH.

I'eomerpus. 10-11 kimaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Enunas xomnekuus Ludpossix O6pazoBaTenbHbix Pecypcos

http://schoolcollection.edu.ru






