MHHHCTEPCTBO NPOCBEINEHHS POCCHHCKOH ®EAEPALIMH
Muunucrepcerso obpasosauns u naykn Kypexoii obaacrn
Yupasaenue no obpazosannio Aavurncrpaunn Peuibekoro paiona
Kypckoii ofaactn
MBOY «Jlokorckas cpeansnsa obmeobpazoBare/buas MKoIa»

PACCMOTPEHO IGIEHO

7 : Pe_n
Ha TeAarorHYecKoM /7 JLO.AWPERTOPR LIKObI
cosere ( 25 WY A\’
R S i\ '%ﬁ"% Ko;;\?musa CJL
TMpotoxon Nel ot 30,08.2023 N gl&‘;":’ Nod '95‘;'5* «30» 08

~
—

PABOYAS IIPOTPAMMA
(ID 1936981)

yuebnoro npeamera «l'eomerpus. Yraybiaenuwiii yposeno»

s odyvarommxes 10— 11 knaccos

Jlokors 2023



MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IIMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢bopMupoBaHHE€  yYMEHHUS ~ BIAJETh  OCHOBHBIMH  TIOHATHUAMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaIbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHUs BIaJETh METOJAMHU JIOKa3aTEeNbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATHIECKUX YTBEPKIACHUN U POJIM AaKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, PacHpeeEHHBIM IO ToJAaM OOYYEHHS, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENIbHO, C
COOJTFOICHUEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycnmoBus i auddepeHuHanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXAHUE OBYUYEHUA
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.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

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

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbIE YIJIbIL.
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, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupammpa: nN-yrosbHas nHUpamuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpaMuIa, MPAaBWIbHAS TPEyroibHas NUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpencraBieHne o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
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 W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
NUpamMUIbl.

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
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBAa YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT 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
IpSIMOYTOJIBHOTO Tapajienenumneqa U cienctsus u3 He€. O0bEM mnpsMod u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KOHyca. OO0BEM 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, cdeppl, 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. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOIIOOHUs, HHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHWIO Ha MPOTHKCHUH BCEH JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JAESITENbHOCTHU, JTAloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh 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;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydyeOHOW 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITOJI30BaTh BOIPOCHl KAaK MCCIIEIOBATEIbCKU HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00ObEKTaMHU, SIBJICHUSMU, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCa, a TaKXKe BbIIBUTaTh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU 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¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTABJISATH IIJIAH, aJITOPUTM PEIIEHU 33]1auM, BBIOMpATh CIIOCOO PEIICHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW HH(YOpPMaALIUU.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3aauu;

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

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOM
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

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

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

e KJIACCH(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

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

e CBOOOJHO OTIEPUPOBATH MOHITUSIMH, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPAaHHHUKOB (MIpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX PUTYP:
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, LEHTP, OCb U IUIOCKOCTb CUMMETPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYUH, NPHUMEHSS H3BECTHBIE METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BIIEKATh, MpPEOOPa3OBBIBATH W HUHTEPIPETUPOBATH HHGPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce TOMCKAa PpeUIeHHs] MaTeMaTH4eckd  CchOopMyIHMpOBaHHOM
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C IUJIUHIPUYECKOM,
KOHUYECKOH U c(heprudeckor TMOBEPXHOCTAMU, OOBSICHATH CITIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALICHUS: IIMJIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(hEephl U MIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEeKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBHOM CHMMETPHUHM, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararolliuX HECKOJBKO INAaroB pEIICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTYyallUH HA S3bIKE I'€OMETPUM, HCCIENOBATHh ITOCTPOCHHBIE
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThbI padoTshI
https://educont.ru/
1 B 93 1 https://globallab.org/ru/#.Yvgw2HZByUk
BECHHE B CTCPEOMETPHIO http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 https://globallab.org/ru/#.Yvqw2HZByUK

MPOCTPAHCTBE http://stratum.ac.ru/ru/education/
https://foxford.ru/

https://educont.ru/

[TapamenpHOCTh NPSIMBIX U https://globallab.org/ru/#.Yvqw2HZByUK
IIJIOCKOCTEMN B IPOCTPAHCTBE http://stratum.ac.ru/ru/education/
https://foxford.ru/

https://educont.ru/
IlepnieH IUKYIAPHOCTD MPSAMBIX U o5 https://globallab.org/ru/#.Yvagw2HZByUk
IIJIOCKOCTEMN B IPOCTPAHCTBE http://stratum.ac.ru/ru/education/

https://foxford.ru/

https://educont.ru/
https://globallab.org/ru/#.Yvgw2HZByUKk
http://stratum.ac.ru/ru/education/
https://foxford.ru/

https://educont.ru/
https://globallab.org/ru/#.Yvgw2HZByUKk
http://stratum.ac.ru/ru/education/
https://foxford.ru/

5 VYribl ¥ paccTosTHUS 16 1

6 MHororpanHuKu 7 1



https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

BexTopel B IpOCTpaHCTBE 12 http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
[ToBTOpenue, 0600IICHNE U 5 https://globallab.org/ru/#.Yvaqw2HZByUk
CHCTEMAaTH3aINsI 3HaHUHN http://stratum.ac.ru/ru/education/
https://foxford.ru/
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
http://stratum.ac.ru/ru/education/
https://foxford.ru/

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KoanyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3ydeHus o0pa3oBaTe/ibHbIE PeCypPChI
padoTbI padoThbI
OcHoBHbIE TIpaBUIIA
H30GPaKCHHA Ha PHCYHKE https://educont.ru/

P i 1 https://globallab.org/ru/#.Yvagw2HZByUk
fUIOCKOCTH, HAPAILTCIBHBIX 04.09.2023 | http://stratum.ac.ru/ru/education/
HPAMBIX (OTPE3KOB), https://foxford.ru/

CepeIMHbI OTpe3Ka

[TonsaTns crepeomerpuu:

TOYKa, IIpsiMas, IIOCKOCTh,

IIPOCTPAHCTBO. OCHOBHEBIE https://educont_ru/

npaBujIa U300paKeHUs Ha 1 https://globallab.org/ru/#.Yvqw2HZByUk
PHUCYHKE TIJIOCKOCTH, 06.09.2023  http://stratum.ac.ru/ru/education/
napajieIbHbIX MPSMBIX https://fOXfOI’d.ru/

(OTpe3KOB), CepPeIUHBI

OTpe3Ka

[TonsTus:

IepeceKarouecs https://educont.ru/

IJIOCKOCTH, 1 https://globallab.org/ru/#.Yvqw2HZByUk
IepeceKaroIInecs npsmas u 08.09.2023  http://stratum.ac.ru/ru/education/
IIOCKOCTH, https://foxford.ru/

MOJTYITPOCTPAHCTBO

[MonsTust: https://educont.ru/

repeceKaroIumecs 1 https://globallab.org/ru/#.Yvqw2HZByUk
IUIOCKOCTH, 11.09.2023 @ http://stratum.ac.ru/ru/education/

NEepeCCKaromuecA npamasa 1

https://foxford.ru/
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MJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX

https://educont.ru/

https://globallab.org/ru/#.Yvagw2HZByUk

> MPOCTPHCTBEHHBIX QHIY, 13.09.2023 @ http://stratum.ac.ru/ru/education/
HCCYILECTBYIOLAX https://foxford.ru/
00BEKTOB
MHoOrorpaHHuKH,
M300pakeHHE MPOCTEHIIINX hitps://educont.ru/
6 HPOCTPAHCTBEHHEIX HIYP https://globallab.org/ru/#.Yvqw2HZByUk
’ 15.09.2023 @ http://stratum.ac.ru/ru/education/
HCCYINCCTBYIOMAX https://foxford.ru/
00BEKTOB
https://educont.ru/
7 AKCHOMBI CTEPEOMETPUHN U https://globallab.org/ru/#.Yvgw2HZByUk
TIEPBBIC CIEJCTBUS U3 HUX 18.09.2023  http://stratum.ac.ru/ru/education/
https://foxford.ru/
https://educont.ru/
8 AKCHOMBI CTEPEOMETPUHU U https://globallab.org/ru/#.Yvgw2HZByUk
TIepPBBIC CIECTBUS U3 HUX 20.09.2023  http://stratum.ac.ru/ru/education/
https://foxford.ru/
AKCHOMBI CTEPEOMETPUHU U
MIEPBBIE CIEACTBUS U3 HUX.
CrniocoOblI 3a/1aHUS IPSIMBIX hittps://educont.ru/
9 L TTOCKOCTEH B https://globallab.org/ru/#.Yvaqw2HZByUk
22.09.2023 | http://stratum.ac.ru/ru/education/
TpOCTPAHCTBC. https:/foxford.ru/
O603HaueHus NpSIMbIX U
MJIOCKOCTEeM
10 M3obpaenne ceuennii Egpsxe?ug olrl1t.t:u/ rult.Yvqw2HZByUK
UPaMUJIbI, Ky0a 1 25.09.2023 s JTLOVaTaR. O TLR, VAW Y

http://stratum.ac.ru/ru/education/
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MPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[IepECEUECHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMH LIBETAMU

N300pakeHre ceueHMit
UpaMUJIbI, KyOa u
IIPU3MBI, KOTOPbIC
MIPOXOJIAT uepes3 ux péopa.

https://foxford.ru/

https://educont.ru/

11 N3o6paxkenue https://globallab.org/ru/#.Yvqw2HZByUK
NepeceyeHUs! MOTYyUEHHbBIX 27.09.2023  http://stratum.ac.ru/ru/education/
TJIOCKOCTEH. https://foxford.ru/

PackpammBanue

MIOCTPOEHHBIX CEYECHUN

pa3HbIMM LIBETAMHU

N3obpaxenue ceueHuit

nUpamMubl, Kyda u

IIPU3MBI, KOTOPBIE

MPOXOJAT Yepes ux peopa. https://educont.ru/

12 N300paxkenue https://globallab.org/ru/#.Yvgw2HZByUk
[IEPECCUCHUS TIOJIyYEHHBIX 29.09.2023  http://stratum.ac.ru/ru/education/
MJIOCKOCTEIA. https://foxford.ru/

PackpammBanue
MMOCTPOEHHBIX CEUCHUH
Pa3sHbBIMH IBETaMU
13 N300paxeHne cedeHmi https://educont.ru/
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14

15

16

17

18

nUpamMuIbl, Kyda u
MIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
N3o0pakenune
[epECEUECHUS TIOJTYUEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOEHHBIX CEUEHUH
pa3HBIMU LIBETAaMU

Meton cnenoB s
MOCTPOECHUS CEUCHUI

Mertopa cnenoB s
HOCTPOCHUS CEUCHUI.
CaolicTBa nepeceyeHuit
HPSIMBIX U IIJIOCKOCTEMN

Merog cienoB miis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
HPSIMBIX U IIJIOCKOCTEMN

ITocTpoeHune ceueHui B
nupamuse, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Co3ztanue BEIHOCHBIX
YepTEekKEN U 3aIUCh I1aroB
TIOCTPOCHHSI

IToctpoenue ceuenuii B
nupamuse, Kyoe mo Tpém

02.10.2023

04.10.2023

06.10.2023

09.10.2023

11.10.2023

16.10.2023

https://globallab.org/ru/#.Yvaw2HZByUk

http://stratum.ac.ru/ru/education/

https://foxford.ru/

https://educont.ru/

https://globallab.org/ru/#.Yvaqw2HZByUk

http://stratum.ac.ru/ru/education/

https://foxford.ru/

https://educont.ru/
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https://foxford.ru/
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http://stratum.ac.ru/ru/education/

https://foxford.ru/

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUKk

http://stratum.ac.ru/ru/education/

https://foxford.ru/

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk
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TOYKaM Ha pEéOpax.
Co3anre BBIHOCHBIX
YepTexei U 3aluch I1aroB
HOCTPOCHHUSI

19

20

21

22

23

ITocTtpoenue ceueHui B
nupamme, Kyoe mo Tpém
TOYKaM Ha pEopax.
Co31aHre BBIHOCHBIX
YepTEKEH U 3alUCh 11aroB
MOCTPOCHHSI

IToctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznanue BRIHOCHBIX
YepTEKeH U 3alUCh 1IaroB
MIOCTPOCHHS

IToBTOpEeHME
iaHuMeTpun: Teopema o
IPOTIOPIIMOHATBHBIX
orpeskax. [Tomobue
TPEYTOJIbHUKOB

IToBTOpEeHne
mraHumerpun: Teopema
Menenas. Pacuersl B
CEYECHMSIX Ha BEIHOCHBIX
yeprexax. Mcropus
pa3BHUTHS TJITAHUMETPUHU U
CTEpEOMETPUH

KonTtponsHas padora

18.10.2023

13.10.2023

20.10.2023

23.10.2023

https://educont.ru/

https://globallab.org/ru/#.Yvaqw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUk

http://stratum.ac.ru/ru/education/

https://foxford.ru/

https://educont.ru/
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https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUk
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"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

25.10.2023

https://globallab.org/ru/#.Yvaw2HZByUk

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CxkpemuBarouecs
npsimble. [Ipusnaku
CKPELIMBAIOIINXCA
npsmbix. [TapamiensHbie
MpsIMbIE B IPOCTPAHCTBE

27.10.2023

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

25

Teopema o CyleCTBOBAaHUU
Y €IMHCTBEHHOCTH TIPSIMOM
napasuieibHON JaHHOU
MPSMOM, MPOXOASIIIICH
yepe3 TOUKY MPOCTPAHCTBA
U He JIe)Kalllel Ha JaHHOU
npsMoit. Jlemma o
MepeCeCUCHUH
napaieIbHbIX MPSMBIX
IIOCKOCTBIO

06.11.2023

https://educont.ru/

https://globallab.org/ru/#.Yvaqw2HZByUk

26

[TapamiensHOCTB Tpex
npsMbIxX. Teopema o Tpéx
NapauIeIbHBIX IPSIMBbIX.
Teopema o
CKPEIIMBAIOIINXCS MPSIMBIX

08.11.2023

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUk

27

[TapamnensHoe
MIPOCKTUPOBAHUE.
OCHOBHBIC CBOICTBa
MapasuiebHOTO
MIPOCKTUPOBAHUSI.

10.11.2023

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUk
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N3006paxkenne pa3HbIX
¢duryp B napayuienbHON
HPOEKIUH

28

[lenTpanpHas npoexuus.
YTroJ1 ¢ COHANpPaBICHHBIMU
CTOPOHAMU. YTOJI MEXKIY
IPSIMBIMU

13.11.2023

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

29

3amayu Ha JOKA3aTeIbLCTBO
U HCCIIEIOBaHUE,
CBSI3aHHBIC C
paCHOHO)I(GHI/IeM Hp?[MI:IX B
IIPOCTPAHCTBE

15.11.2023

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUk

30

[TonATHS: mapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
MapaJuIEIbHOCTH NPSAMOU U
iockocTy. CBolcTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH

17.11.2023

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

31

32

I'eomerpuueckue 3agaun Ha
BBIYHCIICHHUE U
JI0KA3aTeIIbCTBO,
CBSI3aHHBIE C
NapajyIeIbHOCTBIO MPSMBIX
Y TJIOCKOCTEN B
MPOCTPAHCTBE

IToctpoenue ceuenus,
MIPOXOJIALLETO Yepe3
JAHHYIO TIPSIMYIO Ha

20.11.2023

22.11.2023

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk
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YEPTEKE U MapaieIbHOTO
JIpyrou npsamoit. Pacuér
OTHOLLEHUN

33

34

[TapannensHas npoekuus,
NpUMEHEHUE IS
MOCTPOCHHS CEUEeHUH KyOa
U Tapajuiesenurea.
CaoiicTBa
napasuiesienunena u
IPU3MBI

[TapannenpHbIE MITOCKOCTH.

HpI/I3HaKI/I mapajjyiCJIbHOCTH
ABYX IUIOCKOCTEH

24.11.2023

27.11.2023

https://educont.ru/
https://globallab.org/ru/#.Yvaqw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

35

36

37

Teopema o
NapajuIeJIbHOCTU U
€MHCTBEHHOCTH
IUIOCKOCTH, MTPOXOALIEH
yepes TOUKy, He
IIPUHAUJICKANTYIO JaHHOU
IUIOCKOCTH U CIIEICTBUS U3
HEE

CBoiicTBa napayyieabHbIX
IUIOCKOCTEH: O
NapajieIbHOCTH HPSIMBIX
NepeceueHus npu
nepecequI/m ABYX
napaieIbHbIX TII0CKOCTEH
TpeTbeit

CaoiicTBa mapanienbHbIX

29.11.2023

01.12.2023

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUk

https://educont.ru/
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IUTOCKOCTEH: 00 OTpe3Kax 04.12.2023  https://globallab.org/ru/#.Yvqw2HZBYUK
NapajuieIbHbIX MPSAMBIX,
3aKITHOYEHHBIX MEXKIY
napajuieJIbHbIMU
IJIOCKOCTSIMU; O
[IEPECEUCHNUH NIPSMOU €
JBYMsI ITapajjie/IbHbIMU
MJIOCKOCTSIMU
38 [ToBTOpEHue: Teopema https://educont.ru/
[Tudaropa Ha mIOCKOCTH 06.12.2023  https://globallab.org/ru/#.Yvgw2HZByUk
[ToBTOpeHue:
39 TPUTOHOMETPHUS https://educont.ru/
PSIMOYTOJIBHOTO 08.12.2023  https://globallab.org/ru/#.Yvqw2HZByUk
TPEYroJIbHUKA
40 S;Z;z:ji;:fjri https://educont.ru/
11.12.2023 @ https://globallab.org/ru/#.Yvagw2HZByUk
napajuiejaenunena
Brruncnenue mmn
41 OTPE3KOB B Ky0e u https://educont.ru/
PSIMOYTOJIEHOM 13.12.2023  https://globallab.org/ru/#.Yvagw2HZByUk
napasuiesenunesie
[IepnieHAUKyYIAPHOCTH
IIPSIMOM M INIOCKOCTH.
42 Mpisnax https://educont.ru/
15.12.2023  https://globallab.org/ru/#.Yvgw2HZByUk
MEPIEHANKYISIPHOCTH
IPSIMOM M TUNIOCKOCTH
[leprieHAMKYISIPHOCTH
43 npsr[)MoﬁllH m};ociocm. hutps:/ieducont.ru/
18.12.2023  https://globallab.org/ru/#.Yvgw2HZByUk

[TpuznHax
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NEPIEHANKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

Teopema o CyleCTBOBAaHUU
U €IMHCTBEHHOCTH
IIPSAMOM, POXOAIIEN

https://educont.ru/

44
4Yepe3 TOUKY MPOCTPAHCTBA 20.12.2023  https://globallab.org/ru/#.Yvqw2HZBYUK
U NEePIEeHIUKYIISIPHON K
IUIOCKOCTH
II
45 HIOCKOCTH 1 https://educont.ru/
HCPHEHATICYIPHAIC 1M 22.12.2023  https://globallab.org/ru/#.Yvqw2HZByUk
MMpAMBbIC B MHOI'OI'paHHUKAX
IT;mockoctu u
16 https://educont.ru/
HCPHEHATICYIPHAIC 1M 25.12.2023  https://globallab.org/ru/.Yvqw2HZByUK
MMpAMBbIC B MHOI'OI'paHHUKAX
[lepnenaukynsp u
47 HakJIoHHas. [TocTpoenue https://educont.ru/
NEePIEeHIUKYIApPa U3 TOYKU 27.12.2023  https://globallab.org/ru/#.Yvqw2HZByUk
Ha IpSIMYIO
[Tepnenaukynsp u
48 HakJIoHHas. [TocTpoenue https://educont.ru/
MEPIEeHIUKYIIApa U3 TOYKU 29.12.2023  https://globallab.org/ru/#.Yvqw2HZByUk
Ha IpSIMYIO
T .
49 cOpENIE © TPEX ( https://educont.ru/
HEPIICHMIYICIpax HipAmad 08.01.2024  https://globallab.org/ru/#.Yvagw2HZByUk
u oOpaTHas)
Teopema o Tpéx
50 ( https://educont.ru/
HIEPHCHANKYIApax (HpAMad 10.01.2024  https://globallab.org/ru/#.Yvqw2HZByUk

u oOpaTHas)
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Yron mexny

51 https://educont.ru/
CHPEIHPAIOTHMUCA 12.01.2024  https://globallab.org/ru/#.Yvgw2HZByUk
MPSAMBIMU
[Touck neprieHIMKyISIPHBIX
59 IPSIMBIX C ITIOMOILBIO https://educont.ru/
MEPIICHIUKYIISIPHBIX 15.01.2024  https://globallab.org/ru/#.Yvqw2HZByUk
MIJIOCKOCTEM
53 OpTtoronanbHOE https://educont.ru/
MIPOCKTUPOBAHHUE 17.01.2024  https://globallab.org/ru/#.Yvagw2HZByUk
[Toctpoenue ceuenuit Kyoa,
54 MIPU3MBI, IPABUILHON https://educont.ru/
MAPaMUIBI C TIOMOIIIIO 19.01.2024 @ https://globallab.org/ru/#.Yvaqw2HZByUk
OPTOrOHAJILHON IIPOEKIIUU
[Toctpoenue ceuenuii Kyoa,
55 MIPU3MBI, IPABUILHON https://educont.ru/
MUPAMHUJIBI C TTOMOIIBIO 22.01.2024  https://globallab.org/ru/#.Yvgw2HZByUk
OpPTOTOHAJILHON IPOEKIINU
Cummerpus B
MIPOCTPAHCTBE
56 PosIP https://educont.ru/
OTHOCHUTEIIbHO HHOCKOSTI/I. 24.01.2024  https://globallab.org/ru/#.Yvqw2HZByUk
[InockocTn cuMMETpHii B
MHOTOT'PaHHHUKAX
ITpusnax
57 NEPIEHANKYJIIPHOCTH https://educont.ru/
IPSIMOM M TUTOCKOCTH Kak 26.01.2024  https://globallab.org/ru/#.Yvqw2HZBYUk
CJI€ICTBUE CUMMETPHUH
IIpaBunpHbBIE
58 MHOIOIDAHHIKH. PacuéT https://educont.ru/
ororp - racie 29.01.2024  https://globallab.org/ru/#.Yvqw2HZByUk

paCCTOSIHI/Iﬁ OT TOYKHU OO
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IIJIOCKOCTH

[IpaBuibHBIE
MHOTOTpaHHUKH. Pacyér

https://educont.ru/

> pacCTOSIHUI OT TOYKHU 10 31.01.2024  https://globallab.org/ru/#.Yvagw2HZByUk
MJIOCKOCTH
CnocoObl ONyCTUTh
60 MEePICHINKYJISIPBI: https://educont.ru/
CUMMETpPHS, CABUT TOUKH 02.02.2024  https://globallab.org/ru/#.Yvgw2HZByUk
10 TapajuIeIbHON TPAMOK
| S o memspentennol S——
T 05.02.2024  https://globallab.org/ru/#.Yvgw2HZByUk
paccTosHul
KonTponbnas pabota
62 "B3zauMHoOe pacronoxeHue https://educont.ru/
NPSMBIX U TJIOCKOCTEH B 07.02.2024 | https://globallab.org/ru/#.Yvagw2HZByUk
npocTpaHcTae”
IToBTOpEHME: YyTOa MEKITY
MPSIMBIMH Ha TUIOCKOCTH,
63 TPUTOHOMETPHS B https://educont.ru/
POU3BOJILHOM 09.02.2024  https://globallab.org/ru/#.Yvgw2HZByUk
TPEYroJIbHUKE, TEOpEMa
KOCHHYCOB
64 iliﬁii:ilﬁ;?cfemﬂy https://educont.ru/
12.02.2024 @ https://globallab.org/ru/#.Yvgw2HZByUK
MPSIMBIMHU B TPOCTPAHCTBE
['eomeTpuueckue MeToabI
65 BBIUHCJIEHHS YTIIa MEXKITY https://educont.ru/
PSIMBIMU B 14.02.2024  https://globallab.org/ru/#.Yvqw2HZByUk

MHOT'OI'paHHUKax
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JIByrpaHHBIN yroul.

66 Croit . https://educont.ru/
BOHCTEO JHHCHHBIX YIIOB 16.02.2024  https://globallab.org/ru/#.Yvqw2HZByUk
JIBYTPAHHOTO yTJia
[IepnieHauKynsApHBIE
ockoctu. CBolicTBa
67 i - BOHETE https://educont.ru/
BIAMMHO 10.02.2024 https://globallab.org/ru/. Yvqw2HZByUk
MePIEHINKYIISIPHBIX
IIOCKOCTEH
[Ipn3nak
HEPIEHANKYIIPHOCTH
IJIOCKOCTEM; TeEOpeEmMa o
68 . https://educont.ru/
1pAMOn nePecequnﬂ ABYX 21.02.2024  https://globallab.org/ru/#.Yvaw2HZByUkK
IJIOCKOCTEN
NEPIEeHIUKYISIPHBIX
TPETheH TIIOCKOCTH
[IpssmMoyTOIBHBII
napajuiesienunen; Kyo;
69 " II; UL OB ; T}Za https://educont.ru/
SMEPEHILA, CBOHE 26.02.2024  https://globallab.org/ru/#.Yvqw2HZByUk
PSIMOYTOJIBHOTO
napasuieNienumnena
Teopema 0 AuaroHanu
70 IIPSAIMOYTOJIBHOTO https://educont.ru/
napajjienenuneaa u 28.02.2024  https://globallab.org/ru/#.Yvqw2HZByUk
CIICJICTBUE U3 HEE
CrepeomMeTpruyeCcKHe 1
INPpUKJIAIHBIC 3aJa4H,
71 ]I:H aHIfH BHaI/IMHLIM https://educont.ru/
CRASATHDIE €0 B3 01.03.2024  https://globallab.org/ru/#.Yvaw2HZByUk

PacCIioJIOKECHUEM IIPSAMBIX U
IIJIOCKOCTH
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72

73

74

75

76

IToBTOpeHue:
CKPEILMBAIOIIHECS IPSIMBIE,
napauleJIbHbIE IJI0OCKOCTH
B CTaHJAapPTHBIX
MHOT'OTpaHHHUKaX

[Tapa mapayenbHbIX
IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS
MPSMBIX, PACCTOSTHUE
MEXTY
CKPEILIUBAOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUIX

Paccrostnue ot Touku 1o
IUIOCKOCTH, PACCTOSIHUE OT
PSAMOM J10 IIJIOCKOCTH

Brruncienue paccrosHui
MEXKY
CKPELIUBAIOIIMMUCS
MPSMBIMU C TIOMOILIBIO
NEPIEHANKYIJIIPHON
IIJIOCKOCTH

Tpé€xrpanHslii yro,
HEpPABEHCTBA IS
TpPEXTPaHHBIX YTJIOB.
Teopema I[Tudaropa,
TEOpEMBI KOCHHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOTO

yria

04.03.2024

06.03.2024

11.03.2024

13.03.2024

15.03.2024

https://educont.ru/

https://globallab.org/ru/#.Yvaqw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvaqw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvaw2HZByUk

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUKk
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DeMeHTHI chepruiecKoi

https://educont.ru/

" TCOMCTPHH: TCOACIMHICCKUC 18.03.2024  https://globallab.org/ru/#.Yvqw2HZByUK
JIMHUAY Ha 3eMiie
78 KontponsHas pabora https://educont.ru/
"Vriel 1 paccTostHUS" 20.03.2024  https://globallab.org/ru/#.Yvqw2HZByUk
CucreMarusanys 3HaHUH
79 Y . https://educont.ru/
HOTOTPAHHIIE €10 22.03.2024  https://globallab.org/ru/#.Yvqw2HZByUk
DJICMCHTBI
IT .B
80 HpaMHHaH HApt https://educont.ru/
TTHpaMiiL. LipaBribaad 01.04.2024 @ https://globallab.org/ru/#.Yvgw2HZByUk
UpaMuIa
IT I
81 pH3Ma. LIpAMas 1 https://educont.ru/
HAKTOHHAA TIPHIMBL. 03.04.2024 @ https://globallab.org/ru/#.Yvgw2HZByUk
[TpaBuiibHas IpU3Ma
H N
82 PAMOH T1ap annvenennnez[, https://educont.ru/
NPAMOYTOILHEIH 05.04.2024  https:/globallab.org/ru/#.Yvaqw2HZByUk
napajuiesenumnes, Kyo
Beinykiisie
83 T https://educont.ru/
MHOTOTPARIHIH. T eopema 08.04.2024 https:/globallab.org/ru/t.Yvaw2HZByUk
Ditnepa
Beinykiisie
.T
84 ggimzp?[m;iﬁmi?p ;Ma https://educont.ru/
~pd- P © 10.04.2024 https://globallab.org/ru/#.Yvgw2HZByUk
[OJIyIPaBUJIbHbIE
MHOFOFpaHHI/IKI/I
85 KontponbHas padora https://educont.ru/
"MHororpanHuku" 12.04.2024  https://globallab.org/ru/#.Yvqw2HZByUk
86 [TonsiTne BekTOpa Ha https://educont.ru/
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[UIOCKOCTH U B 15.04.2024  https://globallab.org/ru/#.Yvqw2HZByUk
MIPOCTPAHCTBE
87 C https://educont.ru/
YMMa BEKTOpOB 17.04.2024  https://globallab.org/ru/#.Yvqw2HZByUK
88 p https://educont.ru/
A3HOCTB BEKTOPOB 19.04.2024  https://globallab.org/ru/#.Yvqw2HZByUK
89 N https://educont.ru/
PABHIO HapaLICICIIIEAa 22.04.2024 @ https://globallab.org/ru/#.Yvgw2HZByUk
90 YMHOKEHUE BEKTOpA Ha https://educont.ru/
4UCIIO 24.04.2024 | https://globallab.org/ru/#.Yvgw2HZByUK
PaznoxeHue BekTopa 1o
01 0a3ucy TpE€x BEKTOPOB, HE https://educont.ru/
JIEXKAIIUX B OHON 26.04.2024  https://globallab.org/ru/#.Yvgw2HZByUk
IUIOCKOCTH
92 C https://educont.ru/
KAVIPHOC MPOUSBEACHHE 29.04.2024 @ https://globallab.org/ru/#.Yvgw2HZByUk
93 Brruucnenue yria mexny https://educont.ru/
BEKTOpPaMHU B MPOCTPAHCTBE 03.05.2024  https://globallab.org/ru/#.Yvgw2HZByUk
94 IIpocreiimue 3anauu ¢ https://educont.ru/
BEKTOpaMH 06.05.2024  https://globallab.org/ru/#.Yvqw2HZByUK
95 IIpocreiimue 3anauu ¢ https://educont.ru/
BEKTOpaMHU 08.05.2024  https://globallab.org/ru/#.Yvqw2HZByUk
96 [Ipocreiimne 3amxauu ¢ https://educont.ru/
BEKTOPaMH 10.05.2024  https://globallab.org/ru/#.Yvqw2HZByUK
97 [Ipocreitmue 3anauu ¢ https://educont.ru/
BEKTOpaMHU 13.05.2024  https://globallab.org/ru/#.Yvqw2HZByUk
08 O000menue u https://educont.ru/
CHCTEMATU3aLNA 3HAHUHN 15.05.2024  https://globallab.org/ru/#.Yvqw2HZByUk
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99 O06o6mieHue u 1 https://educont.ru/

cucTeMaru3anus 3HaHuil 17.05.2024 @ https://globallab.org/ru/#.Yvaqw2HZByUk
100 Hrorosas KOHTpOJIBHAA 1 https://educont.ru/

pabora 20.05.2024  https://globallab.org/ru/#.Yvaqw2HZByUk
101 Ntoroas KOHTpoOJIbHAS 1 https://educont.ru/

pabora 22.05.2024  https://globallab.org/ru/#.Yvgw2HZByUk
102 O6o6mieHue u 1 https://educont.ru/

cucreMaru3anus 3HaHuil 24.05.2024  https://globallab.org/ru/#.Yvgw2HZByUk

OBUIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkaiispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Bbhruncinenue yria 1
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE TPSIMOI, 1
MPOXOJISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekxTtopHoe npousBenenue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
MIPOrpaMMUpPOBaHHE
10 AHanuTHYECKHE METO/IbI pacuéTa yria 1
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1
MEX/1y MJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1




INIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTossHui OT TOUKHU J10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKHU J10
IJIOCKOCTH B MPABUJILHON MTUPAMU/IE

15 KonrponsHas pabora "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOIPaHHUKOB: CTaH/1apTHbIE

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
napajuleIbHbIE CEYECHUS

20 [TapannensHbie MPsMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIbI MEXK1Y CKPEIMBAIOIIUMUCS
MPSIMBIMA
[leprieHuKyNIpHBIE IPSIMbIE U

99 IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MPSMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHIUKYNSpHBIC TIPSIMBIC U

23 MIJIOCKOCTH: TEOPEMA O TPEX
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U




IIJIOCKOCTH . BBIYMCJICHUS OJINH B
MHOI'OI'paHHHUKax

25

26

27

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151
Iomaaen, CoOoopakxeHust Moa00us

[ToBTOpEHUE: MIOIIAAN
MHOT'OYT'OJIbHUKOB, OPMYJIbI [Ist
Iomaaen, COoOpakeHHs MO00MS
[ToBTOpEHHE: TIOIIAN

MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IAIeH, COOOPaKEHHSI TIOT00MS

28

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
IIJIOIAIA TTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUs MOA00us

29

[Inomany cedyeHnii MHOTOIPaHHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUS MOA00Us

30

31

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amgaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; O TPUCEKIIUU yTiia

33

34

CrepeomeTpudeckne 3a/1auu, CBI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenumesaa

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJILHOTO

napaJiesnenumnena
35 O0BEM npsAMOit TPU3MBI
36 CrepeoMeTpuyecKue 3aJauu, CBI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI TPU3MBI
Beruuciienne 00EMOB Tell C TOMOIIBIO
38 omnpeaenéaHoro uarerpana. O0bpém
HAaKJIOHHOH IPU3MBbI
Beruuciienue 06EMOB Tell C TOMOIIBIO
onpeaes€éHHOro nurerpana. O0béM
39 06
UPaMUIbI
40 ®opmyna o0béMa nupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJL C OOIIUM YTIIOM
41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB NUpaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHUUECKUE 3a7jaul, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI
43 CrepeoMeTpHUyeCKUE 3a]]aui, CBA3aHHBIE C
00bEMaMU MUPaMU/IbI
WKJIQJHbIE 3a7]aul 110 TeMe ‘BEMBI
IT "O6
Ten", cBsi3aHHbIe ¢ 00BEMOM HAKJIOHHOM
44 " 0
MIPU3MBI
45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI
46 [Tpumenenue o0bEMOB. Brruncienue

pacCTodHuA N0 MIIOCKOCTU




KonTponbras padota "O0béM

47 MHOTOIpaHHuKa"
Hunuuapudeckast HOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Huwmuaap. [psiMoit KpyroBOM HUIUMHID.
[Tnomaap MOBEpXHOCTH HUIMHIPA

50 Konunyeckast moBepxHOCTh, 00pa3yroIiue
KOHMYECKOU noBepxHocTu. Konyc

51 CeueHue KOHYCa TUIOCKOCTHIO,
NapajuIeIbHOM MII0CKOCTH OCHOBAHUS

50 VYceuénnsblil konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U
TMIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYEHUN WINHpPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeNIbCTBO U BBIYHMCIICHHE,
MMOCTPOECHUEM CEYEHUN HMUIUHAPA, KOHyCca

57 [Ipuknagubie 3aa4m, CBSI3aHHBIE C
TATUHIPOM

58 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
ATUHIPOM

59 Ccdepa u map




60

[epeceuenue cepsl u mapa ¢
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

61

[epecedenue cheps U mapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n3o0pakeHue mapa

62

63

Ypasuenue chepsl. [Lnomanp chepsl u e
yacTen

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

65

CrepeomeTpuueckme 3aauu Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
MMOCTPOCHHUEM UX CEUCHH IIIOCKOCTHIO

66

67

[IpuknanHelie 3a1a4u, CBI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH, CTaHAapTHBIC
o 100us

68

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OT'paHHUKOB
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3amaun o Teme "Terna U MOBEPXHOCTH
BpamieHus"
3anaun o teme "Tena 1 MOBEPXHOCTH
BpaleHus"
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Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"
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O6béM mumuHIpa. Teopema 06 00bEMe
MPSIMOTO UJIMHAPA

Brruncnenne 00bEMOB Tell ¢ TOMOIIbIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

ITmowmaay OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa
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CrepeomeTpuuecKue 3a1a4u, CBsI3aHHbBIE C
BBIYHCIICHHEM 00BbEMOB IIWIIMHIPA,
KOHYyca
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[Ipuknagueie 3agaun 1mo teme "OO0BbEMBI U
TIJIOINAM TTOBEpXHOCTEN Ten"

OO0BEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Iapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn no Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAO0OHBIX TEJ

ITooOHBIE TENa B TPOCTPAHCTBE.

N3menenne o06wEma mpu mogo0uu.
CrepeoMeTpHUuecKre 3a7a4u, CBI3aHHBIE C




BBIUUCIIEHUEM 00BEMOB Tell U IIIOMIAeH
MOBEPXHOCTEM
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KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OToOOpaKeHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOICTBA JABMKECHUI

Bupl niBukeHuil: napauiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit
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[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa
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FGOMeTpI/ILICCKI/IC 3ala41 Ha IMPUMCHCHUC
JABMKCHU S

KontponbHas pabota "BekTopsl B
nmpocTpaHcTae”
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O6o6matonee nopropenue 11 nousruii u
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"TTapannenbHOCTh NPSAMBIX M IIOCKOCTEH
B IIpOCTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsruii u
METO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B mpocTpaHcTee”

88

O6o6mmatomee nopropenue 11 nonsaruii u
MeToA0B Kypca reometpun 10-11




KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA:
"BekTopsb! B npocTpaHcTBe"
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Oo6o06maromee nosropenue 11 noHsATUH U
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3aIlNs 3HAHMIA:
"O6beM MHOTOTpaHHUKA"
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O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"O6beM MHOTOTpaHHUKA"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reometpuun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"ITnomaam MOBEPXHOCTH U O0BEMBI
KpyrJbix Ten"

Oo6o06muaromiee noropeHue 11 noHATUH U
MeTO0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alIMsI 3HAHMIA:
"[Tomany MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

WroroBas koHTpoJsibHas paboTa

95
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[ToBTOpEeHuEe, 06001IeHNE 1
cUCTEeMaTH3aInsI 3HaHUH

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOoJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
I'eometpus, 10-11 kmaccewl/ bytyzos B.®., [Ipaconos B.B. nox penakiueit
CanoBuuuero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBenmenue

* Maremaruka: anreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
['eometpus, 10-11 kmaccwl/ Iloropenos A.B., AkuionepHoe 00111eCTBO
«M3narensctBo «lIpocBemienne»

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYECKOrO aHAJIN3a, FEOMETPHSL.
['eometpus, 11 xknacc/ Anexcanapos A./l., Bepuep A.JL., Peixuk B.A.,
AxuuonepHoe obmectBo «M3narensctBo «IIpocBeienne»

* Marematuka: anreOpa 1 Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPUSL.
['eometpus, 11 knacc/ I'yces B.A., Pyoun A.I'., O01iecTBO ¢ orpaHUu4eHHON
OTBETCTBEHHOCTHIO «bamaccy

* MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAJIN3a, FTEOMETPHSL.
['eometpus, 11 xkmacc/ Cmupuos B.A., CmuproBa .M., O61mectBo ¢

OorpaHndeHHON 0TBETCTBEHHOCTHIO « IOl MHEMO3NHA»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/

https://globallab.org/ru/#.Yvqw2HZByUk

http://stratum.ac.ru/ru/education/

https://foxford.ru/






