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MNOACHUTEJIBHASA 3AIINCKA

['eomerpus sBisieTcsl OJHMM M3 0a30BBIX KypCOB Ha YpPOBHE CpEAHEro oOmIero
o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOXKHOCTh H3Y4YCHUS AUCLIUILUINH €CTECTBEHHO-HAyYHOU
HalpaBI€HHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockosbky joruyeckoe MblIIUICHHE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMHUCS TOHSATHHHBIX OCHOB TI'€OMETpUH, TpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHHMHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH NpHU peLICHUU
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIAaTh U OIPOBEPIaTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIBb3YIOTCS NIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOr0 LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilens ocBoeHus mporpammbl yueOHoOro kypca «l'eomerpusi» Ha yriyOJ€HHOM YpOBHE —
pasBUTHE WHIMBHIYaJIbHBIX CIIOCOOHOCTEH OOy4aromMXCsl TPU H3YYECHHUH TE€OMETPUH, Kak
coCTaBJIAIOLIEH NpeaMmeTHO obOnactu «MaremaTnka M UHGOpMaTHKa» yepe3 obecleyeHue
BO3MOXXHOCTH IPUOOPETEHUsI U HUCHOJIb30BaHUS Oojiee INIyOOKHX I€OMETPUYECKHMX 3HAHUM U
JecTBUM, crenu(UYHbIX I€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOIO MpOo(eCcCHOHAIBHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMU 3a7a4aMM Kypca F€OMETpUH Ha YIiyOJIEHHOM YpPOBHE, paclIMPSIOLIMMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHSI, SABJISIOTCS:

—pacilupeHue IMpeJCTaBIeHUsT O TEeOMETPUM KaK 4YacTH MHPOBOH KyJIbTypsl H
(dopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H T'€OMETPUH C OKPYKAIOIIUM MUPOM;

—(opMHUpOBaHUE MPEJACTABICHHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIUX
MaTeMaTUYeCKUX MOJENSAX, IIO3BOJISIIOIIMX OMNMCHIBaTh W H3ydaTb pa3Hble  SBICHUS
OKpY’KaIOIIero MMUpa, 3HaHHe NOHATHHHOrO amnmapara 1mo paszaeny «Crepeomerpus» yueOHOro
Kypca reOMeTpHH;

—(opMHpOBaHUE YMEHUS BIIAJIeTh OCHOBHBIMU MOHATUSAMH O NMPOCTPAHCTBEHHBIX (PUTYypax
U MX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (OpMysl U yMEHHE HUX INPUMEHSATh, YMEHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

—(opMUpOBaHHE YMEHHUSl paclo3HaBaThb Ha uepTexax, MOJENSX U B pEaJbHOM MHpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

—(GopMUpOBaHHE  MOHMMAHHUA  BO3MOXHOCTM  aKCMOMAaTUYECKOTO  MOCTPOEHUs
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
paccyXJ1eHHI;

—(opMHpOBaHUE yMEHHs BIAJETh METOJAMH JI0KA3aTEeNIbCTB U AJITOPUTMOB peEIICHUS,
YMEHMSI HX TPUMEHATh, MPOBOJIUTH JIOKA3aTeIbHBbIE PACCYKIEHUS B XOJA€ pELIeHUs
CTEpEOMETPUYECKUX 337ad M 3aJad C [PaKTUYECKHM CoJep’KaHueM, (OpMHpPOBaHUE
IpEJCTaBICHUsT O HEOOXOJUMOCTU JIOKa3aTeIbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMAaTUKHU B ITPOBEJEHUH I€YKTUBHBIX PACCYyXICHU;

—pa3BUTHE U COBEPIICHCTBOBAHME WHTEIEKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
00yyaroImuxcs, MO3HABATEIILHOW AKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUICHUSI, UHTEpEca K U3YUYEHUIO T€OMETPHH;

—(opmupoBaHue (YHKIMOHAIHLHONH T'PAaMOTHOCTH, PEJIEBAaHTHOH T€OMETPHH: YMEHHS
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX TOHATUH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YYEHUH JIPYTUX YUeOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTENl M 3aKOHOMEpPHOCTEW, MOJETUPOBAaHUS pEabHbIX CHUTYyallMi, HCCIeI0BaHus
IIOCTPOEHHBIX MOJIENIEN, NHTEPIPETALIH [T0JIyYEHHBIX PE3YJIbTATOB.

OCHOBHBIMU COJIEpKaTENbHBIMU JIMHUAMHU yueOHOTO Kypca «['eomeTpus» B 10—11 knmaccax
aBisAoTCA: «lIpsiMble M TIOCKOCTH B MpOCTpaHcTBE», «MHOrorpanHukn», «Tena BpameHUs»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHIKEHHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHHE «yMEThb ONEPUPOBATH MOHATHIMUY,
pEeBaHTHBIMHU T€OMETPHUH Ha yriiyOnEéHHOM ypoBHE 00yueHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJEpXKATENbHBIM JIMHUAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JIOIMUECKHX YMEHUU
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pacripesiesiieTcsi He TOJBKO IO COJACPXKATElIbHBIM JIMHUSAM, HO W MO TojaM OOy4YeHHS.
Copepxanne o00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yabTaTaM  OCBOCHHS
@DenepanbHOil pabodel MporpamMMbl, pacipeaeaEHHbIM 10 ToAaM 00yYeHUs, CTPYKTYPHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHLHUIHUAILHBIM BOIpOcaM oOydaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJEIOBATEIIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPHUHIIUIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOLIYI0 CHCTEMY TI'€OMETPUYECKHUX
MpEeJICTaBICHUI 00yJarouxcs, paciupss u yrayosss e€, oopa3ys MpoyHble MHOXKECTBEHHbIE
CBSI3H.

[lepexon K U3y4EHHUIO T€OMETPUH Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

—co3garth ycioBus ans quddepeHuuanud 00y4deHHs, MOCTPOCHUS HHIMBHIYaJIbHBIX
o0pa3oBaTeNbHbIX  MporpamMM,  OOECHeYuTh  YIUIYyOJNEHHOE  U3yuYeHHE  TeOMETPUH
KaK COCTaBJIsItOIIEN yueOHOoro npeaMera «MaTemaTHKay;

—TOJArOTOBUTHh O0YYArOMIMXCS K MPOJOJDKEHUIO M3YUYEHUS MaTeMaTHKU ¢ y4€TOM BBIOOpa
Oynymeit npodeccuu, obecriedunBas MPEEMCTBEHHOCTh MEXKIY OOIUM U MPOdecCHOHATBHBIM
o0pazoBaHHEM.

MECTO YYEBHOI'O KYPCA «'EOMETPHUS» B YHEBHOM IIJIAHE

Ha wusyuenue ydyeOHoro kypca «I'eomeTpusi» Ha yriiyOja€HHOM ypoBHe oTBomutcs 204
yaca: B 10 kitacce — 102 gaca (3 gaca B Henento), B 11 kitacce — 102 yvaca (3 yaca B Heeno).

3aounas popma:

-B 10 kmacce — 102yaca (3yac B Hemeno): 68 ayauTopHbIX uwacoB, 28 dacos
CaMOCTOSITEIILHOW pa0OThl, KOHCYJIBTAIIMU - 29aca, HAIIMCAHUE MOJIYTOIOBBIX JHATHOCTHUECKUX
paboT - TECTOBBIX 3aJaHMii, pa3MCIICHHBIX Ha O00Opa3oBaTelbHOM mopTane «BupryanbHast
mkostay (http://new.vsdo.ru) - 4 gaca);

-B 1l kmacce — 102yaca (3yac B Hemeno): 68 ayauTopHbIX uacoB, 28 dacos
CaMOCTOSITENILHOW pa0OThl, KOHCYJIBTAIIMY - 29aca, HAMCAHUE MOJIYTOIOBBIX JHATHOCTHUECKUX
paboT - TECTOBBIX 3allaHMii, pPa3MEIICHHBIX Ha 00pa3oBaTeibHOM mopTanie «BupryanabpHas
mkostay (http://new.vsdo.ru) - 4 gaca);

OunHo-3a0uHas popma:

-B 10 kmacce — 102yaca (3wac B Hedemio): 68 ayauTopHbIXx YacoB, 32 daca
CaMOCTOSTEIILHOM Pa0OThI, KOHCYJIbTAIIMH - 29aca);
-B 1l kmacce — 102yaca (3wac B Hedenio): 68 ayauTopHbIXx YacoB, 32 daca

CaMOCTOSTENILHON pabOThI, KOHCYJIBTAIMHU - 24aca);
COJAEP)KAHUE YYEBHOI'O ITIPEIMETA
10 KJIACC

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSL CTEPEOMETPUH. TOuKa, IpsiMasi, INIOCKOCTh, MPOCTPAaHCTBO. [loHsATHE
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anmHOe pacmonokeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MapalIeIbHbIE U
cKkpetuBaromuecs npsamele. I[IpusHaku ckpemuBaronuxcs npsameix. [lapamienabHOCTb NPAMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: IMAPAJUIEIBHBIE NPSIMBbIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpSAMBIX, MApaJUIEIbHOCTh NpAMOM M IOockocTH. [lapamiensHoe U LEHTpalbHOE
pOoeKTHpoBaHue, n3o0paxxkenre ¢puryp. OCHOBHBIE CBOMCTBA MapalIeIbHOIO MPOEKTHPOBAHMUS.
N300paxkenue ¢puryp B napamiebHOW MPOEKIMU. YTIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapainenbHOCTh MIIOCKOCTEN: NapajlienbHbIE IUIOCKOCTH,
CBOMCTBA MapayieNbHBIX TIockocTel. [IpocTeiiie npocTpaHCTBEHHbIE (PUTYPHI HA MIIOCKOCTH:
TETPadp, NapajuIeIeIUIe, IOCTPOCHUE CEUECHUM.

[lepneHUKYISApHOCTE  HPSAMOM W IUIOCKOCTH:  IIEPIEHIUKYJSPHBIE IpsSMbIE B
IIPOCTPAHCTBE, MPSAMBIE NApaUICIbHBIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IIPU3HAK
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NEPHNEHAUKYJIAPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O IMpsMOM IEepHEHIUKYISIPHOU
I0CKOCTH. OpTOTrOHANBHOE MPOEKTUpOBaHUE. [leprneHIuKyasap U HAKIOHHBIE: PACCTOSHHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYPHI HA IIIOCKOCTD.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MTPU3HAK MEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTel. Teopema
0 TPEX NEPIECHAUKYJIIIpaXx.

VYTIibl B IPOCTPAHCTBE: Yo MEXIY IPSMOM U MIIOCKOCTBIO, ABYTPAHHBIN yroJ, JMHEHHbBIN
yroia JBYrpaHHOro yria. TpéXrpaHHbli W MHOrorpaHHbie yribl. CBOWCTBa IJIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBoWCTBa IJIOCKMX U JBYI'PAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yrosbHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAS MOBEPXHOCTHh Mpu3Mbl. [lapamnenenumnen,
IIPSMOYTOJIBHBIN MapajulelIeNuIe] W ero cpoWcrBa. Kpargaillime Iyt Ha IOBEPXHOCTH
MHoOrorpaHHuka. Teopema Oinepa. IIpoctpanctBeHHass teopema Iludaropa. IMupamwupa: n-
yrojibHasi NUpaMua, IpaBWiIbHAA U yceu€HHast mupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHei
NpaBUIbHON nupamuibl. [IpaBuiibHbIE MHOTOTPAaHHUKH: IMPAaBUIbHAs NpU3Ma U IpaBUIbHAs
NUpaMuJia, IpaBUIIbHASL TPEYTOJIbHAS MUPAaMUJIa U IPABUIbHBIN TeTpasap, kyO. [IpeacraBnenue
0 MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTa3p, NTOAEKA3P U UKOCAIP.

Brrancrenue 3meMeHTOB MHOTOTPAaHHHUKOB: pEOpa, nuaroHanu, yribl. [lmomanb 60KOBOM
MOBEPXHOCTU U IOJIHOM IOBEPXHOCTU MPSAMOM NPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOI MOBEPXHOCTH TPsMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH M IMOBEPXHOCTH
MPaBUIIbHON MUPAMUJIBI, TEOPEMA O IIOIIAN YCEUEHHOU MUPAMU/IBI.

CuMmMeTpusi B NPOCTPAHCTBE. DJEMEHTHl CHUMMETPUM IPABUIBHBIX MHOI'OI'PAaHHUKOB.
CummeTpusi B NpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Mapajulesienuneaa, CUMMETPUs
MIPaBUJIBHBIX NIPU3M, CHMMETPHS PABWIIBHON TUPAMUBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHsI C BEKTOpAaMH: CIIOKEHUE W BBIYATAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOXXCHHE BeKTOopa Ha uwncio. CBoicTBa clokeHHs BeKTopoB. CBolcTBa
YMHOKEHMS BEKTOpa Ha uucio. [IoHdaTHe komIuiaHapHble BEKTOpHI. IIpu3Hak KoMIIaHapHOCTH
TpéX BekTOopoB. [IpaBuiio mnapamnenenunena. Teopema O pasiloXKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOpaM. [IpsAMoyronpHasg cuctemMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeXAy KOOpAMHATaAMHM BEKTOpAa M KOOPAMHATAMHU TOYEK. YTOI
Mexy BekTopamu. CKaJsipHOE MPOU3BECHIE BEKTOPOB.

11 KUIIACC

Tesa BpameHus

[ToHATHS: UMIAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTb, CQepuueckas
MOBEPXHOCTh, OOpa3yrolmue mnoBepxHocTed. Tena BpalleHHs: IWIMHAP, KOHYC, yCEUEHHBIN
KOHYC, cepa, map. Bzaumaoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka mumuHapa u konyca. CuMMeTpust
cdepsl U mapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBLHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpSAMOM M HAKIOHHOM NPHU3MBI, IUIUHIpPA,
nupamMuIbl 1 KoHyca. O0BEM mapa 1 mapoBOro CETMEHTa.

KomOuHammu Ten BpalleHuss M MHOTOrpaHHMKOB. [Ipu3ma, BhucaHHas B LMJIMHID,
onucaHHas okojo LwiuHApa. [lepeceuenue cdepsl U mapa ¢ miockocteo. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHHKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAaHHOU B
MHOT'OI'PaHHMK MJIM TEJIO BPAILEHHSL.
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[Tnomanpr MOBEPXHOCTH WHIMHIpA, KOHYca, muomanb chepsl u e€ dacteir. [lomobue B
npoctpadctBe.  OTHomeHHMe O00BEMOB, IUIOMAAEH IOBEPXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpazoBanue momodusi, romoTeTusi. Pemenue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[ToctpoeHne ceyeHWH MHOTOTPAHHUKOB W TN BpAIICHUS: CEUYCHUS LMJIMHIpPA
(mapajuiebHO W MEPHEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (HapajjiesibHbleé OCHOBAaHHIO U
POXOJAILINE Yepe3 BEepIIMHY), CEYCHHS IIapa, METOABI IMOCTPOCHUS CEYCHHU: METOJ CIIEIOB,
METO/i BHYTPEHHET 0 IIPOEKTUPOBAHUS, METO/]] IIEPEHOCA CEKYILEH MI0CKOCTH.

BeKkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanuu Haja BeKTopaMu. BekTopHOe yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO yMHOXeHHs. lIpsMoyromnbHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! Bekropa. Pasnoxxenue BekTopa no 6asucy. KoopiuHaTHO-BEKTOPHBIM MeTOX MpH
peIIeHNH TeOMETPUIECKUX 3a/1a.

JBu:KEeHUS B IPOCTPAHCTBE

JBmwxkenuss mnpoctpanctBa. OtoOpaxkenus. JIBrwkeHHss W paBeHCTBO ¢uryp. OOmme
CBOWCTBA JABMKEHMH. BuIbpl NBUKEHUI: HapaiesbHbIA MEPEHOC, LEHTpaJlbHAsi CUMMETpPHUS,
3epKajibHasi CHMMETPHS, TIOBOPOT BOKPYT mpsiMoii. [IpeoGpazoBanus mogodus. [lpsmas u chepa
Oitnepa.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxaaHcKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMKU  OOydarolerocs Kak akTUBHOTO MU
OTBETCTBEHHOT'0 4YJIEHa POCCUICKOro OOIIEeCcTBa, MPEJICTaBICHHE O MAaTeMAaTHYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJIEHUH, NpPOLEAYyp TIpakJaHCKOro oOIecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMH HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAYECHUEM;

2) NIaTpHOTHYECKOE BOCIINTAHHE:

c(OpMUPOBAHHOCTh POCCUMCKON I'pa’TaHCKOW UAEHTUYHOCTH, YBAXKEHUS K MPOILUIOMY U
HACTOALEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHUKEHMSIM POCCUHUCKHX
MAaTE€MaTUKOB M POCCUNCKOW MAaTEMAaTHYECKOW IIKOJIbI, WCIIOIb30BAHUE JTHUX JIOCTHUKEHUN B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(HOpMHUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH W JACSITEIBbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYeCcKOe BOCIIUTAHHE:

JCTETMYECKOE  OTHOIIEHWE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIeHWH, pacCyKICHWH, BOCHPUUMYHUBOCTh K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3uueckoe BocnuTaHUE:

c(OpMHUPOBAHHOCTh YMEHHMS IPUMEHATh MaTeMaTU4YEeCKHe 3HaHUS B HHTEpecax 30pOBOTO
u Oe3omacHOro oOpasa XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOaNaHCUPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, peryyspHas (u3nueckas akTUBHOCTD),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpynoBO€ BociuTaHHe:

TOTOBHOCTh K TPYIy, OCO3HAHHE LIEHHOCTH TPYAOJIIO0Ms, HHTEpEC K Pa3IU4HbIM chepam
npoeCCHOHATIBHON JEeSATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKOM U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymiel mnpodeccud W Ppealn30BBIBATE COOCTBEHHBIE
KU3HEHHbIC IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYecKoMy o0Opa3oBaHUIO U
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camMo00pa30BaHMIO Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B PEIICHUHU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HaIlPaBJICHHOCTH;

7) 3K0JIOTHYEeCKOe BOCTIMTAHME:

c(OpPMUPOBAHHOCTh  AKOJIOTUYECKON KYJIbTYphbl, IOHUMAHHE BIMSHHUS COLUAIBHO-
HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOW Cpeibl, OCO3HAHUE
I00aNbHOTO  XapakTepa  JKOJOTMYECKUX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUN Ui PEIICHHS 3a/1a4 B OOJIACTH OKPYXKAroIIei cpeibl, MIIaHUPOBAHUE
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTr'0 MO3HAHNS:

c(OpPMUPOBAHHOCTH ~MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pasBUTHS HAYKH U OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYECKOH HAayKH Kak chepsl
YEJI0BEUYECKOU NIESATEeNIbHOCTHU, 3TANOB €€ Pa3BUTHUS UM 3HAYUMOCTHU JUISl PA3BUTHS IIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MaT€MAaTUKH U MaTeMaTUYECKOM KyJIbTYpOi KaK CpeJICTBOM IO3HAHUS MUpa,
TOTOBHOCTb OCYHIECTBJISATh IPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHIAUBUAYAIBHO U

B IpYIIIIE.
METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTe/bHBIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble loruueckue AeiicTBUs:

BBISBIISITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
HNOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUsS MOHATHH,
YCTAaHABJIMBATh CYHIECTBEHHBIH NPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS Ui O00OUICHHA U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (POPMYIMpPOBaTH U MIPEOOpPa3OBbIBATh CYXKJEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpeYHs B (haKTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IMpeiaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUI;

JIeJIaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3AaKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTeNbCTBA MaTeMaTHUECKUX YTBEPXkAECHUH (MpsMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, NPUBOAUTH MIPUMEPbl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh cHocod pemieHus ydyeOHOW 3ajauu  (CpaBHMBAaTh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOMSAIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HaHUs, (POPMYIHpPOBAThH
BOIIPOCHI, (UKCUPYIOIIME NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

IPOBOAMTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HUCCIIEJOBaHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OObEeKTa, SBJIEHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

CaMoCTOSITENbHO (OPMYJIMPOBATh 00OOIIEHNS U BBIBOJBI MO Pe3ylbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKXKE BBIIBUraTh MPEIIOIOKEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH JE€(PUIMTE HHPOPMALIUHU, JaHHBIX, HEOOXOJUMBIX /JI OTBETAa Ha BOIPOC U JUIA
peLIeHMs 3a]1a4u;
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BBIOMpaTh MHQPOpPMAIMIO M3 HUCTOYHUKOB  PA3MYHBIX THUIIOB, AaHAJIM3UPOBATD,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBJICHHUS];

CTPYKTypupOBaTh  HH(pOpMalLlMIO, MPEICTaBiIsATh €€ B  pa3iuuHbix  (opmax,
WLTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAE&KHOCTh HMHQPOpPMAIMK 1O CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIPUHUMATh U (HOPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSIMHU M ULEISIMU
OOLIEHMs, SICHO, TOYHO, TPAMOTHO BbIpaXKaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX U IHCHbMEHHBIX
TEKCTaX, JaBaTh I[OSCHEHUA [0 XOJy PEHIeHUs 3aJa4yd, KOMMEHTUPOBAaTh MOJYyYE€HHBIN
pe3yJbTar;

B X0Jle¢ OOCYKIEHUSl 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl, MPOOJIEMBI,
peraeMoil 3ajauu, BbICKAa3blBaTh WJIEU, HALIEJICHHbIE HA MOMCK PELIEHUs, COMOCTaBIATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pPa3jiHyude U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEACTABISATh PE3YJbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTA, UCCIEAOBaHUS, IPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
O0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIaH, aJTOPUTM pElICHUs 3aJayd, BbIOMpaTh CIOco0 peleHus ¢ y4éToMm
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HAaBbIKAMU MO3HABATEIbHOW peQUIEKCHH KaK OCO3HAHUSI COBEPIIAEMbIX NEHCTBHIMA
U MBICIUTENBHBIX MPOLIECCOB, WX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yibTaTa pelieHrs MaTeMaTHUeCcKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPH PELICHMM 3aJaud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, JAHHBIX, HaJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIH U YCIOBUSAM, OOBSACHATH IPUUUHBI JOCTUKECHHS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JEATEIIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U MHIUBUIYATbHOW pabOThHI MpH
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOM PabOTHI, paclpeaessiTh BHIBI padoOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliece 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXIeHUsS, OOMEH MHEHHH, «MO3rOBbIE
IITYpPMBI» U WHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
IpYTMMH 4IEHaMHd KOMAaHJbl, OLIEHMBAaTh KayecTBO CBOET0 BKJIaJa B OOIIMNA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy 10 ky1acca o0yyaromuicss HayYUuTCs:

—~CcBOOO/IHO ONEPUPOBATh OCHOBHBIMH IMOHSTHSIMH CTEPEOMETPUU MPU PEHICHUH 3a7ad U
IIPOBEJECHUHN MAaTEMaTUYECKUX PACCYKICHUM;

~TPUMEHATh AKCUOMBI CTEPEOMETPHH U CIEJICTBHUS U3 HUX IPU PELIEHUH F€OMETPHUECKUX
3ajay;
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—KJIacCU(HUIMPOBATh B3aUMHOE PACIOIOKEHUE MPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

—CBOOOZHO ONEPUPOBATH MOHATUSIMH, CBSI3aHHBIMH C YIJIaMH B TPOCTPAHCTBE: MEXIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOH | IJIOCKOCTHIO;

—CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBI3aHHBIMUA C MHOTOTPAHHUKAMH,

—CBOOOZHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOIPAaHHHKOB (MpH3Ma, IMHpaMHJa,
IPSIMOYTOJIBHBIN MapajuieNenunen, Kyo);

— KJIaCCU(HUIIMPOBATH MHOTOTPAHHUKH, BBIOMPAsi OCHOBAaHUS JUIsI KilacCH(DUKALINY;

—CBOOOJIHO OIEPUPOBATh TOHSATUSMHU, CBSI3AHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
TUIOCKOCTBIO;

—BBINOJHATHh NapaJJIeNIbHOE, LEHTPAIbHOE M OPTOrOHAIBHOE MPOCKTUpPOBaHUE (UTYp HA
TUIOCKOCTB, BBITIOJHSTH N300paXkeHHst (PUTYp Ha TUIOCKOCTH;

—CTPOWTHh CEUEHUS MHOTOTPAHHHUKOB Pa3JUYHBIMH METOJAMH, BBITIONHATH (BBIHOCHBIC)
IUIOCKUE YEPTEIKU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

—BBIUUCIIATh  TUIOMIAJM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (IIpW3Ma, MHPaMUJa),
TEOMETPUYCCKUX TEJI C MPUMEHEHUEM (hopMyT;

—CBOOOZHO ONEPUPOBATh TMOHSATHSIMU: CHMMETPUS B TPOCTPAHCTBE, IEHTP, OCh H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI;

—CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpPAM M KOOpIWHATaM B
IPOCTPAHCTBE;

— BBITIOJTHATH JICHCTBUS HaJl BEKTOPAMH,

—pemiath 3aJadyd Ha JO0Ka3aTejIbCTBO MATEMAaTHYECKUX OTHOUICHHA M HaXOXJICHUEC
TEOMETPHYCCKHUX BEIMYMH, TIPUMCHSSI H3BECTHBIC METO/IBI IPH PEIICHUN MAaTEMATUYSCKUX 3a71a4
MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CIIO’KHOCTH;

—TPUMEHATh TPOCTEHINIME TPOTPaMMHBIC CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a/1a4;

—H3BJIEKATh, MPEOOPA30BBIBATH U WHTEPIPETHPOBATH HHPOPMAIIUIO O TIPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

—TIPUMEHSATH TOJIyYCHHBIC 3HAHHS HA MPAKTUKE: CPAaBHUBATh U aHAIM3UPOBATH peabHBIC
CUTyalliu, TPUMEHSATh H3yYeHHbIC TOHATHUS B MPOIECCE TMOUCKA PEIICHUS MaTeMaTH4YeCKU
chOpMyYITHPOBaHHOW TPOOIEMBI, MOAETUPOBATh pPEATbHbIE CHTYyallUd HA S3bIKE T'€OMETPHH,
MCCIIEIOBATh TMOCTPOEHHBIE MOJENU C HCIOJIB30BaHUEM T'€OMETPUUYECKUX TOHSITUUH U TEOPEM,
ammapara anreOpsl, pelmaTh MPaKTHIeCKUe 33a49l, CBSI3aHHBIC C HAXOKICHUEM I€OMETPUIECKIX
BEJIMYUH;

—HMMETh TPE/ICTABICHUSI 00 OCHOBHBIX dTarax pa3BUTHS T€OMETPHH KaK COCTAaBHOW YacCTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xoniy 11 kiacca o0ydaromuiicst HAyIuTCs:

—CBOOOIHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMHU C HUJIMHIPUYECKOH, KOHUYECKOU U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI TIOTYIEHUS;

—OIEepPUPOBATh TMOHATHSIMH, CBSI3aHHBIMH C TellaMU BpAIICHHS: IUIHHIPOM, KOHYCOM,
chepoil u mapowm;

—Ppacro3HaBaTh Tela BpalleHus (MUIUHAP, KOHYC, chepa U map) U OOBICHITH CIOCOOBI
TIOJTyYCHUS TeJl BPAIICHUS;

—KJIaccuUIMPOBATh B3aUMHOE PACIIONOXKEeHHE c(hephl U TUIOCKOCTH;

—BBIYUCIIATh BEJIIMYUHBI JJIEMEHTOB MHOTOTPAaHHMKOB W TEJI BpAIICHHS, OOBEMBI U
IUIOMIAId TIOBEPXHOCTEH MHOTOTPAHHUKOB ¥ TeNl BpaIICHHs, TEOMETPUYECKHX Tel C
npuMeHeHueM Gopmyi;

—CBOOO/IHO OTMEPUPOBATHh TOHATHUSMH, CBSI3aHHBIMU C KOMOWHAIUSIMH TENl BpAIICHHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B c(epy M ommcaHHBIA OKoJio chephl, chepa,
BITMCAaHHAsl B MHOTOTPaHHUK WJIH TEJIO BPAICHHS,;
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—BBIYHUCIIATh COOTHOLICHHUS MEXAY IUIOINAIsIMH TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TE,

—u300paxarb u3ydaemble (UTYpHI, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH W3
PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUJA CBEpXy, COOKY, CHHM3Yy, CTPOUTh CEUEHMs Tell
BpaLICHUS;

—U3BJIEKATh, MHTEPIIPETUPOBATh U MPe0OPa30BbIBATE HHPOPMALUIO O MIPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

—CBOOOHO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

—BBIIIOJIHATH OllEpalliy HaJl BEKTOPAMHU;

—3a7jaBaTh INIOCKOCTh YPABHEHUEM B JCKapTOBOM CHCTEME KOOPAHHAT;

—pelarb TIeOMETPUYECKHE 3aJadyd Ha BBIUMCICHUE YIVIOB MEXAY NPSAMBIMH U
IUIOCKOCTSIMH, BBIYHACICHHE PACCTOSIHUM OT TOYKM [0 IUIOCKOCTH, B LIEJIOM, HA IIPUMEHEHHUE
BEKTOPHO-KOOPJAMHATHOTO METO/1a IIPU PEILICHUH;

—~CBOOOHO OIEPUPOBATh MOHATUAMH, CBSI3aHHBIMU C JBH)KEHHEM B IIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

~BBIIOJHATh M300paXEHHUsST MHOTOTPAHHUKOB M TeJl BpallleHHs MpU MNapauiebHOM
IIEPEHOCE, LICHTPAJIBHON CUMMETPHUH, 3€PKAJIBHOM CUMMETPHUH, IIPU IOBOPOTE BOKPYT INPSMOMH,
npeoOpa3oBaHusl OI00HS;

~CTPOUTb CEYEHHUS] MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHMsI LIMIUHAPA (MapaJlIeIbHO U
HEPIEHIUKYIIIPHO OCH), CEYEHHUsl KOHyca (MapajuleibHble OCHOBAHMIO M IMPOXOASIIUE Yepe3
BEpILMHY), CEYEHHUS 11apa;

—HCIOJb30BaTh METObl IOCTPOCHMSI CEUEHUH: METOJ CJIEJOB, METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIIEH IIIIOCKOCTH;

— IOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPKACHUS;

—~IPUMEHATh TeoMeTpUYecKre (akThl Jii pEHIeHHs CTepEeoOMETPUYECKUX 3ajad,
IIPEIIOJIAratoIIuX HECKOJIBKO IAroB PEIICHHUs, €CIM YCIOBHs IMPUMEHEHUS 3a/laHbl B IBHOM U
HEesIBHOH (opMme;

—pemath 3aJa4d Ha JOKAa3aTeJbCTBO MATEMaTHYECKMX OTHOIIEHUH M HaXO0XXIECHUE
F€OMETPUYECKHUX BEJINYUH;

—IPUMEHATH IIPOrPaMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IpU
pEeLIEHNN CTEPEOMETPUYECKUX 3a/1a4;

—IIPUMEHSATH [TOJIyYE€HHBIE 3HAaHUS HAa NIPAKTUKE: CPAaBHUBATh, AHAJTU3UPOBAThH U OLICHUBATh
peanbHbIe CUTYalllH, IPUMEHATh U3yYEHHBIE MOHATHS, TEOPEMBI, CBOMCTBA B IIPOLIECCE MTOUCKA
pelIeHs] MaTeMaTH4ecKu c(hOpMYIHMPOBAHHOM MPOOJIEeMBbl, MOJETUPOBAaTh pealbHble CUTyalluu
Ha S3BIKE T€OMETPUH, UCCIIEN0BATh MIOCTPOCHHBIE MOJENIH C MCIOJIb30BAaHUEM I'€OMETPUUYECKHUX
NOHATUI M TeopeM, ammapata anreOphl, pemarbh MpPaKTHUYECKUE 3a/auyM, CBS3aHHbBIE C
HAaXO0’KJICHUEM F€OMETPUYECKUX BEJINYMH;

—~HMMETh MPEICTaBICHUS 00 OCHOBHBIX dTanax pa3BUTHUS F€OMETPHM KaK COCTAaBHOW YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.
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10 KJIACC
Ne HanmenoBanue KommuecTtBo yacos
/I pasacioB u T€M Bcero Koutp- || [pak- MeTombl 1 pOpMBI OpraHu3aku 00yveHus. XapakTePUCTHKA JAEITENLHOCTH || DJIEKTPOHHBIE (IIH(POBHIC)
MPOrPAMMBI bIe e 00y4aroImuXCs o0Opa3oBaTeNbHbIe PECYPCHI
paboTHI | paboTHI
1 |BBenenue B 18 2 5 ||Onpenensarts MIOCKOCTh KakK (GUTYPY, B KOTOPOM BBITIOTHSACTCS O6nako 3HaHUH
CTEPEOMETPHUIO IUTAHUMETPHSL. https://school.oblakoz.ru/m

JlenaTe npocTeiine JJOrnuecKrue BEIBOIbI U3 AKCMOMATUKH IIJIOCKOCTH.
[TpuBOIUTE MpUMEpPHI peaIbHBIX 0OBEKTOB, HCAIN3ALNEN KOTOPBIX
ABJIAIOTCS aKCHOMBI TEOMETPHH.

N3y4arh, IpUMEHSTH IPUHIMIIBI IOCTPOEHUS CEUEHUH.

Hcnonp30BatTh A4J1 NOCTPOEHUS CEYEHUH METO/ CJIEZIOB, METO
BHYTPEHHET0 IPOEKTUPOBAHUS, METOJ] IIEPEHOCA CEKYIEH MIO0CKOCTH.
Pemars crepeomeTprueckre 3aJaun: Ha ONPEACIICHUE BUIA CEUECHUS U
HaXO0X/ICHNE €ro TIIOIIA N,

AKTyanu3upoBaTh (PaKThl U METO/bI IJITAHUMETPUH, PEIIEBAaHTHBIE TEME,
IIPOBOAMUTDH AHAJIOTHH.

Hcnonp30BaTh IpH PEILIEHUH 3a7a4

clenyolue IiaHuMeTpuaeckue GaxkTsl U MeTofbl: Teopembl Paneca u o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

ANTOpUTM JieJIeHUsl OTpe3Ka Ha N paBHBIX YacTel.

Teopema Menenas.

PaBHOOEIpeHHBIN TPEYrOJbHUK.

PaBHOCTOPOHHMI TPEYTOIbHUK.

[IpssAMOYTONIBHBIN TPEYTOJIBHUK.

CBOICTBO CpeHEN JIMHUY TPEYTOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yIJIa TPEYroJIbHHKA.

CBOWCTBO MeJlMaH TPEyroJbHUKA.

[Tpu3Haku mo100us TPEYTOIbHUKOB.

[TomyuaTs npeacTaBieHrs 00 OCHOBHBIX dTanax pa3BUTHUS TEOMETPUHN KaK

aterials/504574
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HanmenoBanue KonnuecTBo yacos
pas3aciioB U TCM Bcero Konrp- || IpakT- MeTobl 1 pOpMBI OpraHu3aku 00yUeHus. XapakTePUCTHKA JAEITENbHOCTH || DJIEKTPOHHBIE (IIU(POBHIC)
IporpamMmsl ble Kue oOyyaromuxcs o0Opa3oBaTeNibHbIE PECYPChHI

paboTHI || pabOTHI

L

‘COCTaBHOfI qaCTu (bYHI[aMeHTa Pa3BUTHUA TEXHOJIOTHI H

B3anmHoe 7 1 KnaccugunupoBarb B3auMHOE PacHoOIOKEHHUE TIPSMBIX B IPOCTpaHCTBE, |(O01aK0 3HAHHIMA
pacToNIOKEeHUE WUTIOCTPUPYS PUCYHKAMU ¥ IIPUBOJIS IPUMEPHI U3 PeaTbHON KU3HU. https://school.oblakoz.ru/m
MPSIMBIX B Jloka3bIBaTh TEOpPEMY O CYIIECTBOBAHUH U €MHCTBEHHOCTH aterials/504574
MPOCTPAHCTBE MapajuiebHON MPSAMOM, MIPOXOIAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE

Jekallel Ha Apyrou npsMoil; JeMMy O MepeceyeHUH IIOCKOCTH ABYMsI
HapajuIeJIbHBIMU MPSIMBIMU; TEOPEMY O TPEX MAPAIIEIbHbBIX MPSMBIX.
Jloka3bIBaTh MPU3HAK CKPEIIUBAIOLINXCS MPSAMBIX, TEOPEMY O
CKpEIIHBAIOIINUXCS IPSIMBbIX.

Jloka3bIBaTh TEOPEMY O PABEHCTBE YIJIOB C COHANPABICHHBIMU
CTOPOHAMH.

OOBACHATH, YTO HAa3bIBACTCA MapaICIIbHBIM U LIEHTPAJIbHBIM
MIPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS IPOEKTUPOBaHUE QUTYp Ha
IJIOCKOCTB.

Jloka3pIBaTh CBOMCTBA MapalieIbHOTO MPOEKTUPOBAHMS.

N300paxkaTh B MapaieIbHOM MPOEKIIUH pa3Hble FTeOMETPUYECKHE
burypsl.

Pemarsb crepeomeTprueckre 3ajauM Ha JOKAa3aTeIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIOJIO0KEHUEM IPSIMBIX B IPOCTPAHCTBE.

ITpoBOAMTH OKA3aTENbHBIE PACCYKICHUS IIPU PELICHUH
reOMETPUUYECKUX 3a7ay, CB3aHHBIX CO B3aUMHBIM PACIIONIOKEHHEM
IPSIMBIX B IPOCTPAHCTBE.

CpaBHUBaTh, aHAJIM3UPOBATH U OLIEHUBATH YTBEPKIACHHUS C LEIbIO
BBISIBJICHUSI JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX PACCYXICHUM.
MonenrpoBaTh peanbHble CUTYalllH, CBSI3aHHBIE CO B3aUMHBIM
PacIoJI0KEHUEM NPSMBIX B IPOCTPAHCTBE, HA SI3bIKE T€OMETPHUH.
HccnenoBaTh MOCTPOEHHBIE MOJIEH € UCIIOJIB30BAHUEM F'€OMETPHUECKUX
MOHATHI U TeopeM, arnmapara ajareopsl, HUPPOBBIX PECYPCOB.
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

[Tony4ats npeacTaBiaeHue O HEHTPAIbHOM IPOEKTUPOBAHUU U 00
UCTOPUHU PAa0OT IO TEOPUH MEPCIIEKTUBHI

[TapannenbHOCTB
MPSIMBIX | IIJIOCKOCTEH
B IIPOCTPAHCTBE

11

KnaccugumupoBars B3auMHOE PAaCMOIOKEHHE IPSIMOH U TUIOCKOCTH B
IIPOCTPAHCTBE, IIPUBOJS COOTBETCTBYIOLIUE IIPUMEPHI U3 PEATILHOU
JKU3HU.

DopMyIMpOBaTh ONPEAEIECHUE MAPAJUIEIBHBIX IPSIMOU U INIOCKOCTH.
Jloka3sIBaTh NPU3HAK O NAPAIIICIBHOCTH IIPSMOM U INIOCKOCTH; CBOMCTBA
[apAJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.

Pemate cTepeoMeTpuyeckue 3a1a4y BBIYMCICHUS U 10KA3aTEIbCTBO,
CBSI3aHHBIE C N1aPAJIJICIIBHOCTBIO IPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
Pemate mpakTrueckue 3aa4y Ha IOCTPOCHHUE CEUEHUN HA YEpTekKax
TeTpadapa U napajljiesenueaa.

Pemate crepeomeTpuyeckue 3aa4u, CBSI3aHHbBIE C IOCTPOCHUEM CEUEHUI
IIJIOCKOCTBIO.

IIpoBONTE TOTMYECKU KOPPEKTHBIE JOKA3ATEIbHBIE PACCYKACHUS IIPU
PELICHUU TEOMETPUYECKUX 3a1a4 CBA3AHHBIX C NapaAIICIIbHOCTBIO
IUIOCKOCTEMN.

CpaBHUBATH U aHAJIM3UPOBATH PEAILHBIE CUTYAllNH, CBA3aHHBIE C
MapaJUIEIbHOCTBIO IIPSIMOM M TUIOCKOCTH B IIPOCTPAHCTBE; MOJEIUPOBATH
peabHbIe CUTYyalluH, CBA3aHHBIE C IAPAJUICIIBHOCTBIO IIPSIMON U
IIJIOCKOCTH B IIPOCTPAHCTBE, HA SI3bIKE TE€OMETPUH

O06nako 3HaHMI
https://school.oblakoz.ru/m
aterials/504574

[lepneHAUKYISIPHOCTD
MPSIMBIX U IIJIOCKOCTEMN
B [IPOCTPAHCTBE

24

AKTyanu3upoBaTh (aKThl U METO/IbI INIAHUMETPUH, PEJICBAaHTHBIE TEME,
IIPOBOJUTH aHAJIOTHH.

DopMyIHpPOBATh ONPENEIECHU: EPIICHINKYISPHBIX IPSAMBIX B
IIPOCTPAHCTBE; ONPEACIICHUE NIPAMON, NEPIIEHANKYIIAPHON K IIJIOCKOCTH.
Jloka3bIBaTh: JIeMMy O MEPIEHAUKYISIPHOCTH JIBYX NapaJlJIeIbHBIX
IIPSAMBIX K TPEThEH MPSMOM; TEOPEMBI O CBSI3U MEKY MapalIeIbHOCTHIO
MIPSAMBIX U UX NEPIEHANKYISIPHOCTBIO K INIOCKOCTH.

O06nako 3HaHMI
https://school.oblakoz.ru/m
aterials/504574
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1/

HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Jloka3bIBaTh: TEOPEMY, BBIPAXKAIOILYIO IPU3HAK EPIEHIUKYIAPHOCTH
IPSIMOM U TNIOCKOCTH; TEOPEMY O CYLIECTBOBAHUU U €AMHCTBEHHOCTH
HpSAMOM, IPOXOAALIeH Yepe3 NaHHYIO TOUKY U NepHeHAUKYIAPHOM K
JTAHHOM TUIOCKOCTH.

N300pakaTh B3aMMHO MEPIEHIUKYIISIPHbIE PSAMYIO U IUIOCKOCTb.
®opMynrpoBaTh CBOWCTBO NEPIIEHANKYJIISPA 10 OTHOIIEHHUIO K
IJIOCKOCTH.

[TonyyaTs npeacTaBiIeHUE O 3HAUEHUU NEPIIEHIUKYJIsApa ISl IPYTruX
obnacreii Hayku (pu3uKa, JHEpreTuKa, Ja3epHble TEXHOJIOTHUH), B
peasibHOM JKM3HU (TEXHUKA, OKpY’Karollas 00CTaHOBKa).

Jloka3bIBaTh yTBEP:KIE€HHsI, CBA3aHHBIE C IPOEKLMEH MPsIMOI Ha
IIJIOCKOCTh, HEMIEPIICHIUKYIISIPHYIO K 9TOM MPSIMOM.

Jloka3bIBaTh TeOpeMy O TPEX MEPIEHAUKYIIpax U TeopeMy 00paTHYIo
TeopeMe 0 TPEX MEPIEHAUKYIIAPaAX.

[Tony4ats mpescraBieHre 00 OPTOrOHAILHOM MPOEKTHPOBAHUH.
Jloka3pIBaTh TEOpPEMY O IPOEKLUU TOYKH Ha MPAMYIO.

Pemars crepeomeTpruueckne 3ajaun, CBI3aHHbIE C
NEePIEeHIUKYISIPHOCTHIO MPSMOI U MIOCKOCTH.

Pemate npukiagHble 3a1a41, CBI3aHHBIE C HAX0XKJICHHEM
F€OMETPUUYECKUX BEIUYHUH.

Pemars crepeomeTpruueckne 3aauu, CBA3aHHbIE C IPUMEHEHUEM
TEOPEMBI 0 TPEX MEPHEHAUKYISIPaX, HAX0KIEHUEM PaCCTOSHUH,
MTOCTPOEHUEM MTPOEKIUH.

CpaBHMBATh U aHAITM3UPOBATH YTBEPKACHUS C L1EIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKICHUH.
AHAJIN3UPOBATH U MOJIEIMPOBATH HA A3bIKE T€OMETPUH pealIbHbIE
CUTYalliH, CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO MPSMOM U MIOCKOCTH;
UCCJIE0BATh IOCTPOEHHBIE MOJIENIN, B TOM YHUCIIE U C UCIIOJIb30BAaHUEM
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HanmenoBanue KonnuecTBo yacos
pas3aciioB U TCM Bcero Konrp- || IpakT- MeTobl 1 pOpMBI OpraHu3aku 00yUeHus. XapakTePUCTHKA JAEITENbHOCTH || DJIEKTPOHHBIE (IIU(POBHIC)
IporpamMmsl ble Kue oOyyaromuxcs o0Opa3oBaTeNibHbIE PECYPChHI

paboTHI || pabOTHI

“ HannapaTa anreopsl H

VYTiel 1 paccTosIHUSA 15 1 AKTyanu3upoBaTh (pakThl U METOABI INITAHUMETPUH, pelieBaHTHbIE TeMe, |O01ako 3HaHUN
NPOBOJIUTH AHAJIOTHH. https://school.oblakoz.ru/m
dopMyupoBaTh ONpeAeIeHUE IBYTPAHHOTO yIJa. aterials/504574
Jloka3bIBaTh CBOMCTBO PABEHCTBA BCEX JINHEWHBIX YIUIOB JIBYTPAHHOIO
yria.

KnaccudumupoBars AByrpaHHbIE YTIIBI B 3aBUCIMOCTH OT UX I'PaIyCHON
MEDBL.

®opMyIHpOBaTh ONPENEICHUE B3aUMHO MEPIEHIUKYISPHBIX
IIJIOCKOCTEH.

Jloka3pIBaTh TEOpPEMY O IPU3HAKE NEPIIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEM.

dopmynrpoBaTh CIEACTBHE (M3 MPU3HAKA) O MEPIEHIUKYISIPHOCTU
IUIOCKOCTH, KOTOpasi NEPIEHAUKYJIIPHA PSMOiL, 110 KOTOPOH
NEePECEKAIOTCS JIBE MIIOCKOCTH, 3TU TIOCKOCTSIM.

Jloka3pIBaTh YTBEPKIEHHS O €T0 CBOMCTBAX; TEOPEMY U CIIEACTBHE U3 HEE
0 IMaroHaJsIX IPsIMOYTOJIbHOTO Napajlieenumea.

Pemars crepeomeTpruueckne 3a1aun, CBA3aHHbIE C IEPIIEHIUKYIISIPHOCTD
IPSIMBIX U IIJIOCKOCTEH, UCIIOJIb3Ys IIIIaHUMETPUUECKHE (PAKTHI U METOBI.
ITpoBOAMTH TOTMYECKH KOPPEKTHBIE JOKA3aTEIbHBIE PACCYXKICHUS IIPU
pEIIeHNN T€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX C MEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHaJIM3UPOBATh U MOJEIUPOBATH HA A3bIKE TEOMETPUH pealibHbIE
CUTYalluH, CBSI3aHHBIE C NEPIIEHIUKYIIPHOCTBIO MPSIMBIX U MJIOCKOCTEH.
HccnenoBaTh MOCTPOEHHBIE MOJIENH, B TOM YHUCIIE U C UCTIOIb30BAaHUEM
anrmapara ajnreOpsbl.

Pemarts npukianHble 3a1a4M, CBSI3aHHBIE C HAXO0XKJICHUEM
FEOMETPUUECKUX BEJIMUUH
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATCILHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

MHoOrorpaHHuKu

Pabotats ¢ yueOHUKOM: 3a[1aBaTh BOMPOCHI, AeJaTh 3aMEUaHuUs,
KOMMEHTapUH.

AHaJIM3UPOBAThH PEIICHUE 3a/1a4H.

PucoBathb BhINMyKIIbIE MHOTOTPAHHUKY C 33JJAHHBIMU CBOMCTBAMU;
BOCCTAHABIIMBATh OOIIMI BUJI BHITYKIIOTO MHOTOIPAHHUKA I10 IBYM €Tr0
MIPOCKIIUSM.

Jloka3bIBaTh CBOMCTBA BBITYKJIOTO MHOTOTPaHHUKA.

PucoBarth BhINyKIIbIE MHOTOTPAHHUKH

C pa3HOH 3iNIepOBOI XapaKTEPUCTUKOM; UCCIIEIOBATH BOZMOKHOCTH
MOJIYYSHUS Pe3yJIbTaTa MPU BapbUPOBAHUU JAHHBIX.

Jloka3bIBaTh CBOMCTBA MPABUIBHBIX MHOTOTPAHHHUKOB.
[TnanupoBaTh MOCTPOCHUE MPABMIHHBIX MHOTOIPAHHUKOB Ha
MOBEPXHOCTAX APYTHX MPaBUIbHBIX MHOIOTPAaHHUKOB.

O0J1aKo0 3HAHUI
https://school.oblakoz.ru/m
aterials/504574

Bekrops! B
IIPOCTPAHCTBE

12

AKTyanu3upoBaTh (PaKkThl U METO/bI INITAHUMETPUH, PEIIEBAaHTHBIE TEME,
IIPOBOAMTDH AHAJIOTHH.

OnepupoBaTh MOHATUAMU: BEKTOP Ha IUIOCKOCTH U B IPOCTPAHCTBE;
KOMIUTAHApHBIE BEKTOPHI.

[TpuBOANTE MpUMEPHI HPUZNYECKUX BEKTOPHBIX BEJINYMH.

OcBauBaTh NpaBuJia BBIMOIHEHUS! IEHCTBUMN CII0KEHUS U BBIUNTAHUS
BEKTOPOB, YMHOKEHHSI BEKTOpA Ha YUCIIO.

Jloka3pIBaTh MPU3HAK KOMILJIAHAPHOCTU TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3JIOKEHUH JFOOOT0 BEKTOPA MO TPEM JTaHHBIM
HEKOMIUTAHaPHBIM BEKTOPaM

O01ako 3HaHUM
https://school.oblakoz.ru/m
aterials/504574

‘KOHch'IBTaIH/II/I

TecTtupoBanue
(3aouHas popma

oOyueHus)

http://new.vsdo.ru
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Ne HanmenoBanue KommuecTBo yacos
/I pasacioB u T€M Bcero Konrp- || Ipaxt- MeTobl 1 pOpMBI OpraHu3aku 00yUeHus. XapakTePUCTHKA JAEITENbHOCTH || DJIEKTPOHHBIE (IIU(POBHIC)
IpOorpaMmbl bie Kue o0y4aromuxcst o0Opa3oBaTeNibHbIE PECYPChHI
paboTHI || pabOTHI

[ToBTOpEHME, 4
00001eHNE, pe3epB
(ouHo-3a04Has popma
oOyueHus)

OBIIEE KOJIMYECTBO 34 12 8

YACOB I10

[TPOTPAMME
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
13
paboTHI

IIpakt-
KHe
paboThI

Metopl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTePUCTHKA ACATSILHOCTH
oOyJaromuxcs

OnexTpoHHbIe (1IU(POBHIC)
00pa3oBaTeNbHBIE PECYPCHI

AHanuTnyeckas
reOMETpUs

15

1

AKTyanu3upoBaTh (akThl U METO/bI IJITAHUMETPUH, PEIIEBAaHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

CBOIUTH IEUCTBUS C BEKTOPAMHU K aHAJIOTMYHBIM JEHCTBUAM C UX
KOOPJMHATAMM.

BcnoMHUTS OlpefesieHre CKaIIPHOIO YMHOXKEHHUS U €r0 CBOMCTBA.
BBIYUCIIATE C MOMOLIBIO CKASIPHOIO YMHOKEHMS JJIMHBI BEKTOPOB, YIJIBI
MEXIy HUMHM, YCTaHABIUBATh IIEPIIEHIUKYIAPHOCTh BEKTOPOB.
Bb1BOIMThH ypaBHEHUE TUNIOCKOCTH U (DOPMYILY pacCTOSIHUS OT TOUKH J0
IIJIOCKOCTH.

Pemate 3amauu, coueras KOOPAMHATHBIA U BEKTOPHBINA METO/IBI.
IIpoBOAUTE JIOTMUECKU KOPPEKTHBIE JOKA3aTEIbHBIE PACCYKACHUS IIPU
pELICHNU TEOMETPUYECKUX 3a]1a4 Ha IPUMEHEHHNE BEKTOPHO-
KOOPJMHATHOI'O METO/A.

AHaJIM3UpOBATh U MOJIEIUPOBATh Ha A3bIKE TEOMETPUU peasIbHbIE
CUTYallUH, CBA3aHHBIE BEKTOPAMU U KOOPAUHATAMHU.

HccenenoBats NOCTPOEHHBIE MOJENH, B TOM YHUCIIE U C UCIIOJIB30BAHUEM
anmapara ajnreOpsbl.

Hcnonbs30BaTh KOMIBIOTEPHBIE POTPAMMBI.

3HAKOMUTBHCA C UCTOPUEN Pa3BUTUS MaTEMAaTUKU

O0J1aKo0 3HAaHUHI
https://school.oblakoz.ru/m
aterials/504575

O0BéM

MHOI'OrpaHHHUKa

17

CB0OOOIHO OMIEPUPOBATH MOHATHAME: 00BEM Tea, 00BEM
MIPSIMOYTOJIBHOTO MapaJuIeIICINIE 1a.

®opmMynupoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.

Jloka3biBaTh TeOpeMy 00 00bEME MPSIMOYTOJIHHOTO MapajuleNenunena,
CJIEJICTBUS U3 HEE.

Pa3pesath MHOrOrpaHHUKH, MEPEKIIaAbIBATh YaCTH.

Pemate crepeomeTprueckue 3a1a4M, CBSI3aHHbIE C BEIUMCIEHUEM 00BEMa
MPSIMOYTOJIBHOTO TIapajuiesienuIe a, Ipru3Mbl.

O01ako0 3HaHUM
https://school.oblakoz.ru/m
aterials/504575
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No HaumeHnoBanue KonnuaecTBo yacos
/i pa3aciioB U TEM Bcero Koutp- || [pak- MeTtoasl 1 popMbI OpraHu3aiui 00yueHus. XapaKTepUCTHKa JeITeNBHOCTH || DJIEKTPOHHBIE (uH(prBbIe)
IIpOrpaMMBl bie Kue oOyJarommxcs 00pasoBaTebHBIC PECYPCHI

paboTHI || pabOTHI

CpaBHMBATh U aHAJIU3UPOBATH YTBEPKJICHHUS C LIEJBIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUI.
AHaAIM3UPOBATh U MOJEIMPOBATH HA A3bIKE TEOMETPUU PEAJIbHbBIC
CUTYaIlNH, CB3aHHBIE C 00bEMOM MPSMOYTOJILHOTO MapasuIeieuIe1a,
MPU3MBI, TUPAMUBI.

HccnenoBath NOCTPOSHHBIE MOIENIH, B TOM YHCIIE€ U C UCIIOIB30BAHUEM
amnmapara anreOpsi.

BbIBOIUTE OCHOBHYIO HHTETPATBHYIO (DOPMYITY 711 BEIYUCICHUS
00BEMOB TelI.

Jloka3biBaTh TEOpEMY 00 00BEME HAKJIIOHHOW TIPU3MBI Ha IPUMEpE
TPEYroJIbHOU MPU3MBI U JUISl IPOU3BOJIBHON TPU3MBI.

Jloka3piBaTh TeopeMy: 00 00bEME MUpamubl, GOpMyIHUPOBATH CIEACTBUS
U3 Hee: 00BEM YCEeUEHHON MHUpPaMU/IBL.

BreiBoguTh hopmyny st BRIYUCIEHHS] 00BEMOB YCEUEHHON MTUPAMU/IBI

3 ||Tena Bpammenus 24 2 CB000IHO OnIEpUPOBATh MOHATHAMU: [MJIMHAPUYECKas! TOBEPXHOCTH, O6nako 3HaHUM
FUTHH/IP. https://school.oblakoz.ru/m
N3y4ath criocoObl MONyYSHHUS [IUIHHIPUYSCKON TOBEPXHOCTH, aterials/504575
LWINHApA.

N300paxaTh HMIUHAP U €70 CEYEHMSI INIOCKOCTHIO.

CB0060HO ONEepUPOBATH MOHATUAMHU: KOHUYECKAsk TOBEPXHOCTh, KOHYC,
YCEUEHHBIN KOHYC.

N3yuaTh criocoObl MosydeHus] KOHNYECKO# MOBEPXHOCTH, KOHYCA.
N300pakaTh KOHYC U €r0 CEUeHHsI IIIOCKOCThIO, TPOXOASIIEH Yepes och,
Y TUIOCKOCTBIO, IEPIIEHAUKYIISIPHOM K OCH.

BoiBonuTh (hopMyIibl 17151 BEIYUCIIEHNS OOKOBOW U MOJIHON MOBEPXHOCTEN
TEJ BPALLCHMUS.

Pematsb crepeoMeTpruueckre 3aaun, CBI3aHHbIE C TeJIaMH BpPaICHMUS,
HaXO0XKJCHUEM ITONa i OOKOBOM M MOJHOW MOBEPXHOCTH, TIOCTPOECHUEM
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
ble
paboTHI

ITpakt-
KHe
paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTEPUCTHKA ACATSIEHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

CEYCHHUH.

Mcronb30BaTh MpH peIIeHUH 33124 IUIAHUMETPUIECKUE (PaKThI 1
METO/BL.

CpaBHUBATh U aHAJIM3UPOBATH YTBEPKIACHUS C LIEIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PaCCYKACHUI.
AHanu3upoBaTh U MOJEINPOBATH HA S3bIKE TEOMETPUU PEATIbHBIE
CUTYallUH, CBA3aHHbIE C KOHYCOM M LIWJIMHIPOM.

HccenenoBats NOCTPOCHHBIE MOJENH, B TOM YHUCIIE U C UCIIOIB30BAHUEM
amnmapara anreOpsi.

AKTyanu3upoBaTh (PaKThl U METO/BI INIAHUMETPUH, PEIICBAHTHEIE TEME,
MIPOBOJIUTH AHAJIOTUH.

CB000OIHO onepUpoBaTh MOHATHAMU: cepa U 1ap, LIEHTp, paanuyc,
nuaMeTp cdepsl U mapa.

HccnenoBaTth B3aUMHOE pacroiokeHne cheprl U MIOCKOCTH.
dopmynupoBaTh OnpeeseHne KacaTeabHOH MIIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U MPU3HAKE KACATEIBHOMN IIJIOCKOCTH.
BeiBoauTts hopMyiy Asist BEIMMCICHUS 10U chepbl uepes paauyc
cdepsl.

Pemiats crepeomeTprueckue 3a1auu, CBI3aHHbIE CO chepoit U apom,
HaXO0JIEHWEM III0maau chepsl U €€ yacTel, MOCTPOCHUEM CEUCHHI
cdepsl U mapa.

AHaJIM3UPOBATh U MOJEIUPOBATH HA A3bIKE TEOMETPUH pealibHbIE
CUTYalliH, CBSI3aHHBIE C IIapOM U c(hepoii.

Pemrate npocteie 3a71auu, B KOTOPBIX (UTYpUPYIOT KOMOMHAIIUN TeT
BpallleHUsl U MHOTOTPaHHUKOB.

Vcnonb30BaTh NpH pelIeHUH 3a/1a4, CBI3aHHBIX cO c(epoil u mapom,
IUTAaHUMETpUYecKHe (PaKkThl U METOBI.

Pemars crepeomeTpruueckre 3a1au, CBI3aHHbIE C TEIAMH BPAIICHHUS,
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HaunmenoBanue
pa3aesoB U TEM
MIPOrPAMMBI

KonnuectBo yacos

Bcero

KonTtp-
ble
paboTHI
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paboThI

Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTEPUCTHKA ACATSIEHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

MMOCTPOCHHUEM CEUEHUH TeN BpallleHUs, ¢ KOMOWHAIMSIMU TEJ BpaIllEHUS U
MHOTOT'PAHHUKOB.

[IpoBOAUTH TOTMUECKH KOPPEKTHBIE JOKA3ATEIbHBIE PACCYKACHUS TPU
pPELIEHUHN T€OMETPUUECKUX 3a/1a4, CBA3aHHBIX C NEPIEHIUKYIAPHOCTHIO
IIOCKOCTEH.

AHaAIM3UPOBATh U MOJICIIMPOBATH HA S3bIKE TEOMETPUU PEAIbHbBIC
CUTYallUH, CBA3aHHbIE C MHOIOTPAHHUKAMH.

HccnenoBats MOCTPOEHHBIE MOJAENH, B TOM YUCJIE U C UCIIOJIBb30BAHUEM
armapara ajreopbl

IInomann
MTOBEPXHOCTHU U
00BEMBI KPYTIIBIX TET

CB0060HO onepupoBaTh MOHATUAMU: 00BEM Tena, IUIOIAb
MIOBEPXHOCTH.

®opMynupoBaTh OCHOBHBIE CBOMCTBA 0OBEMOB.

Jloka3bpIBaTh T€OpeMbI: 00 00bEME IUINHPA; 00 00bEME KOHYca.
BeiBoauTh hopMyIbl 515 BRIYMCIEHHUS 00bEMA YCEUEHHOTO KOHYCA.
HccnenoBaTh MOCTPOEHHBIE MOJIENH, B TOM YHUCIIE U C UCTIOIb30BAaHUEM
anmapara ajireOpsbl.

3HaTh BO3MOXHOCTH PELICHMS 33/1a4 Ha MIOCTPOSHHUE LIUPKYJIEM U
JIMHENKOM, 0 KJIIACCUYECKUX HEPA3PEIIUMBIX 3a7adax.

CB000OIHO OonEepUpOBATh MOHATHSAMU: IIAPOBON CETMEHT, LIAPOBOH CIIOH,
I1ApOBOH CEKTOP, OCHOBAHUE U BBICOTA CETMEHTA, OCHOBAHUE U BBICOTA
IIapOBOTO CJIOSI.

BeiBoauTh (hopMyIibl 1151 HAXOXKAEHUSI 00bEMOB IIIAPOBOT'O CETMEHTA,
IapOBOT0 CEKTOPA, TUIOMIAAN CHEPHI.

Jloka3bIBaTh TeopeMy 00 00bEMe mapa.

Pematsb crepeomeTpruyeckre 3a1aun, CBA3aHHbIE C 00bEMOM 11apa,
IIaPOBOTO CErMEHTA, IAPOBOI0 CEKTOPA, IIIOLIA/IbI0 ChEpBbI.
CpaBHUBATh U aHAJIM3UPOBATH YTBEPKIACHUS C LIEIbIO BHISIBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIECHUU.

O0J1aK0 3HAHUI
https://school.oblakoz.ru/m
aterials/504575
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Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTEPUCTHKA ACATSIEHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

AHaIIM3UPOBATh U MOJICITMPOBATH HA S3bIKE TEOMETPUHU PEAIbHBIC
CUTYyalliH, CBsI3aHHbIC ¢ 00BEMOM I1apa, IMAapOBOr0 CErMEHTA, IIaPOBOTO
CerMeHTa, TIONIAIbI0 C(HEepHI.

CB00OHO OTMIEpUPOBATH MOHATUEM: TI0JIOOHBIE TENa B MPOCTPAHCTRBE.
Beraucisite 00EMBI TEIT ¢ TOMOIIBIO OMPEeIEHHOTO HHTETpaa.
Pemate cTepeomeTpruyeckue 3aa4n, CBI3aHHBIE C COOTHOIICHUSIMU
MEX1y IUIOIIAIMU TTOBEPXHOCTEN 1 00bEMaMu OJOOHBIX TEJI.
[IpoBOAUTH TOTMUECKH KOPPEKTHBIE JOKA3ATEIbHBIE PACCYKACHUS TTPU
PEIICHUU T€OMETPHUYECKUX 3a/1a4, CBI3aHHBIX C BBIYUCICHUEM 00BEMOB
TEJI C IIOMOIIBIO OMPEACIEHHOTO NHTErpalia, HAaXOXKIACHUEM COOTHOIICHUS
MEX1y IUIOIIAIMU TIOBEPXHOCTEN 1 00bEMaMu OJOOHBIX TEJI.
AHaAIM3UPOBATh U MOJICTUPOBATH HA SI3bIKE TEOMETPUHU PEATbHBIC
CUTYalliH, CBSI3aHHbIE ¢ 00BEMaMU U IOBEPXHOCTSIMH T, Ha
JTOKa3aTeJIbCTBO U Ha HAXOK/IEHUE TEOMETPUUECKUX BEIIMYUH

JBr>xeHus

[TpumeHsITh paBuIa BHIIOJHEHUS AEUCTBUN CIOKEHHS U BBIYUTAHUS
BEKTOPOB, YMHOXKEHHSI BEKTOpA Ha YUCJIO IPU PELIEHUH 3a1a4.
HaxoauTb KoopiMHAThl BEKTOPA B JaHHOM 0a3uce ¥ CTPOUTH BEKTOP I10
€ro KOOpMHaTaM.

BcerioMHUTH onpenieneHye CKaasipHOro YMHOKEHHS U €ro CBOICTBA.
BBIYHCIATE C TOMOIIBIO CKATSIPHOIO YMHOXKEHMS IJIMHBI BEKTOPOB, YIJIbI
MeX/1y HUMH, YCTaHaBINBATh NEPIEHIUKYISIPHOCTh BEKTOPOB.
AHaJIM3UpOBATh U MOJEINPOBATH HA S3bIKE TEOMETPHUH PEATIBHBIE
CUTYalluH, CBSI3aHHbIE C (PU3MUECKUMU BEKTOPHBIMU BEIMUMHAMHU.
Hcnonp30BaTh NpU PELLIEHUH 33/a4, CBA3aHHBIX C BEKTOPaMU B
MIPOCTPAHCTBE, IUIAHUMETpUUECKHE (PAKThl U METO/BI.

CB0060IHO OnepUPOBATH MOHATUAMHU: OTOOPaXKEHHUE MPOCTPAHCTBA HA
cebst, IBUKEHHE MTPOCTPAHCTBA; LIEHTpaJlibHasA, 0OCEeBas U 3epKajbHast
CUMMETpPHH, MapajlyIeNIbHbIN MIEPeHOC; paBEHCTBO U Moj1o0ue Guryp.

O06nako 3HaHMI
https://school.oblakoz.ru/m
aterials/504575
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Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTEPUCTHKA ACATSIEHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Jloka3bIBaTh YTBEPKJIEHUS O TOM, YTO LIEHTPaJIbHAs, OCEBas U 3epKajbHas
CUMMETPUH, NapajlIeIbHbIN IEPEHOC SIBJISIOTCS IBUKEHUSIMHU.
BeinonusaTe npeodpazoBanus o1o0usl.

OnepupoBaTh MOHATUSAME: TIpsiMast U cepa Ditrepa.

Pemate reomMerpryeckue 3ajauu ¢ UCHOIb30BAHUEM JIBUKECHUH.
Hcnonp30BaTh NpU pelliEeHUH 3a7a4 JBUKEHUSI IPOCTPAHCTBA U UX
CBOICTBa

[ToBTOpEHHE,
00001eHNe 1
cucTeMaTu3alus
3HAHUI

26

Ctpouth ceueHus.

Pemate cTepeoMeTpruyeckue 3a1aun Ha JOKA3aTeIbCTBO MaTEMAaTUUECKUX
OTHOIICHMI, HAX0K/IEHUE T€OMETPUUYECKUX BETMYHH (IUIUH, YTIIOB,
ioniaiel, o0bEMOB).

Hcnonb30Bath Npu pelIeHUH CTEPEOMETPUUECKUX 3a1a4
TJIaHUMETPUYEeCKre (DaKThl U METO/IBI.

[IpoBOAUTH TOTMUECKH KOPPEKTHBIE JOKA3ATEIbHBIE PACCYKACHUS TPU
PEIICHUU CTEPEOMETPUIECKUX 3a/1a4.

CpaBHMBATh U aHAJIU3UPOBATH PEAIbHBIE CUTYALIMH U BBISBIISATH
BO3MOKHOCTH €€ MOJIETTUPOBAHUS Ha SI3bIKE TEOMETPHH.

MopenupoBaTh peajibHYIO0 CUTYallMIO Ha SI3bIKE TEOMETPUU U
MCCJIEI0BATh MOCTPOCHHBIE MOCIIH, B TOM YHCIIC U C UCIIOJIH30BAHUEM
amnmapara anreopsi.

Hcnonp30BaTh KOMIBIOTEPHBIE MPOTPAMMBI TIPH PEIICHUH 3a/1a4.
[TonyyaTh mpencTaBieHHE O TEOMETPUU KaK O pa3BUBAIOILIEHCS HAYyKe,
HCCIIEAYIONMIEH OKPY>KAIOIIUN MUD, CBA3aHHOU C peaIbHBIMUA 0ObEKTaMU,
MTOMOTAIOIIEH PEIINTh pealibHbIE )KM3HEHHbBIE CUTYAllUH O POJIU
CTEPEOMETPHUHU B PA3BUTHH COBPEMEHHBIX MHKEHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTUI

O0J1aK0 3HAHUHI
https://school.oblakoz.ru/m
aterials/504575
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Metobl 1 GOPMBI OpraHU3aIMy 00yUeHUS. XapaKTEPUCTHKA ACATSIEHOCTH
oOyJarommxcs

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

(3aouHas popma
o0OyueHus)

IToBTOpEHME,
000011eHE, pe3epB
(ouHO-32049Has (hopma
oOyueHus)

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34

12
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne ypoka
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= g = 'S Tema ypoka IIpakTH4yeckas padora dopmMa KOHTPOJIS
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< ==z
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BBejieHue B cTepeoMeTpHI0
1) I/ICTOpI/IH Pa3BUTHUA IINTAHUMETPUN U CTCPEOMCTPUN
1. [lonsTusa ctepeoMeTpun: ToOUKa, IpsAMas, IIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiia N300paKEHUsS Ha PUCYHKE TUTOCKOCTH, MAapaUIeTbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbBI OTPE3Ka.
2) OcHoBHBIE MTpaBUiIa H300paKEHUSI HA PUCYHKE TNIOCKOCTH, NMapajuieIbHBIX
MPSMBIX (OTPE3KOB), CepeUHbBI oTpe3Ka. [loHsATHs: mepecekaromuecs
IJIOCKOCTH, TIepeceKaroniecs mpsiMasi ¥ TUIOCKOCTh; TTOMYIIPOCTPAHCTBO
3) MHororpaHHUKH, H300paXKeHNE MPOCTEHIINX TPOCTPAHCTBEHHBIX QHUTYD,
HECYIIECTBYIOMUX 00BEKTOB
2. MHororpaHHUKH, U300paKEHIE MTPOCTEHIINX MTPOCTPAHCTBEHHBIX QUTYD.
CeueHus
3. [ToctpoeHue ceuenuii (Ha OCHOBE aKCHOMATHUKH) [Toctpoenue ceuenuii (Ha
OCHOBE aKCMOMAaTHKH)
4. [Ipocreiiiive cnencTBUs U3 AKCUOM
5. [locTpoenue ceuenuit (CIeICTBUS U3 AKCHOM) ITocTpoenue ceuenmit Tect
(cnemcTBUS U3 AKCHOM)
6. ITocTpoeHue ceueHuii METOJOM CIIEA0B
4) ITocTpoeHune ceueHuii METOA0M CIIEA0B ITocTpoenue ceuenuii MeToa0M
CIIEJIOB
7. Pemenne ctepeomMeTprueckux 3a1a4 Ha ONPENEICHNE BUAA CEUEHUS U
HaX0XJIEHUE €T0 IO TN
5) Pemenne ctepeomMeTprueckux 3a1a4 Ha ONPENEICHNE BUAA CEUEHUS U
HaxXO0XkJIEHUE €ro MO IN
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1 2 3 4
8. MeTo BHYTPEHHETO IPOEKTUPOBAHUS
6) [Toctpoenue ceuennii IToctpoenue ceuenumi
9. Meroa nepeHoca ceKynieil I0CKOCTH
7) ITocTpoeHue ceueHuit ITocTpoeHue ceuenuit
10. Pemenue ctepeomeTprueckux 3a1a4 Ha ONpeeiIeHHEe BUAA CEUEHUS U
HAaXO0XkJICHHUE €ro MIONIaIn
8) O0600meHne «BBeneHne B CTEPEOMETPHION» Tect
B3anmHoe pacnoJioxkeHue NPsIMBIX B MIPOCTPAHCTBE
11. [TapannensHble TpSAMbIE B IPOCTPAHCTBE
9) [TapannensHble IpAMBIE B IPOCTPAHCTBE
12. CkpenmBaromuecs npsiMble. IIpH3HaKy CKpEIMBAIOIINXCS MPSIMBIX.
13. CkpenuBaromuecs npsmMele. [Ipu3Haky cKpemyBaOmmxcs NPsIMbIX.
14. [NapannensHoe npoekTupoBanure. OCHOBHBIE CBOICTBA MapauIEIbHOIO
npoexTupoBanus. M3o0paxenue pasHpix GUryp B napamiebHONH NPOEKLIUH
15. LentpanbHas npoekuus. YIoj ¢ COHAMPaBICHHBIMUA CTOPOHAMU. YTOJI MEXAY
MPSIMBIMHU
16. 3amayn Ha 10Ka3aTeIbCTBO U UCCIIEIOBaHNE, CBA3aHHBIE C PACIOIOKEHHEM Tect
HPSIMBIX B TPOCTPAHCTBE
I[MapaniejJbHOCTh NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE
17. ITonsTHSA: TapamienbHOCTh OPSIMOI M TUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
MapauIeTbHOCTH MPSAMOM U TIocKocTH. CBOMCTBA MapaIeTbHOCTH MPSIMON U
IIJIOCKOCTH
18. I'eomeTpryeckue 3a1aun Ha BBIYMCIEHUE U JOKA3aTEIbCTBO, CBSI3aHHBIE C
MapaJuIeTbHOCTHIO MPSIMBIX M IMJIOCKOCTEH B MPOCTPAHCTBE
19. ITocTpoeHue cedyenusi, MPOXOASILEro YEPE3 JAHHYIO NIPSIMYI0 HA YEPTEXKE U ITocTpoenue ceuenui
NapajuIeIbHOrO APYyroi npsimoi. Pacuér otHOmeHni
20. [apannensHas MpoeKLKsl, IPUMEHEHKE JIJIsI TIOCTPOCHUS CEYeHUI KyOa 1
napajurenenunena. CBOWCTBa mapajiesienuneia ¥ MPU3MBbI
21. [NapannensHble IockocTy. [Ipu3Haky mapamienbHOCTH ABYX MIIOCKOCTEM
10) [Ipu3Haky napannenbHOCTH ABYX IJIOCKOCTEH
22. CBolicTBa MapajuIeIbHBIX TIOCKOCTEH
11) CBoiicTBa mapayIeNbHBIX MIIOCKOCTEH
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23. Pemenue ctepeomeTprueckux 3a1a4 Ha ONpeeIeHne BUAA CEUEHUS U
HaX0XkJIEHUE €ro MO U
24. Pemenue crepeomeTpruecKuX 3a1a4 Ha ONPEAEICHUE BUAA CEUCHUS U
HaXO0KICHUE €ro IO 1
12) O600mmenue «IlapannenbHOCTh U IEpecedeHUe MPSIMBIX, MIIOCKOCTEH B Tect
MIPOCTPAHCTBEY
IlepneHIUKY/JISPHOCTH NPAMBIX U IJIOCKOCTell B IPOCTPaHCTBE
13) [ToBTOpenwne: Teopema [Inudaropa Ha ITOCKOCTH, TPUTOHOMETPHS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
25. IIepneHAUKYISPHOCT NPSAMOM U TUIOCKOCTH. [IpHu3Hak nepnesIuKyIspHOCTH
OPSIMOM U TNTIOCKOCTH
26. [lepnenaAUKYISIPHOCTh OPSIMOM U INIOCKOCTH. [Ipr3HaK NepneHIuKyIIpPHOCTH
HPSIMOM U INIOCKOCTH
217. CaoiicTBa Ky0a U PsAMOYTOJIBHOTO Mapaiienenuieaa. Beraucnenue amun
OTPE3KOB B Ky0€ 1 IpsIMOYTOJIbHOM MapajlieNICIHUIICAE
14) CpoiicTBa Ky0a ¥ MPsIMOYTOIFHOTO Tapajuiesenunea. Berancienne 1muH
OTPE3KOB B Ky0e U PSIMOYTOJILHOM TMapajuiesieuIeIe
28. Teopema o CylieCTBOBAaHUM U €IMHCTBEHHOCTU MPAMOM, IPOXOIAILIEH Yepes3
TOUYKY IIPOCTPAHCTBA U NEPIECHAUKYISIPHOH K MJIOCKOCTH
29. [InockocTy 1 NepHEeHANKYIIIPHBIE UM MPSIMbIE B MHOTOTPaHHUKAaX
15) [TnockocTH ¥ epIEeHANKYIISIPHBIC UM MPSIMBIE B MHOTOTPaHHUKAaX
30. [lepnennukynsap u HakIoHHAA. [locTpoeHne nepneHuKyIsipa U3 TOUKH Ha
IPSIMYIO
16) [lepnenaukynsap u HakiIoHHas. [locTpoeHre nepneHAnKyIspa U3 TOYKH Ha [TocTpoenue nepneHANKYIIpa U3
MPSIMYIO TOYKHU Ha TPAMYIO
31. Teopema o Tpé€x meprieHANKYIApax (MpsiMasi 1 00paTHas)
32. Teopema o Tpéx neprneHAnKyIsApax (mpsmasi 1 oOpaTHas) Tect
33. VYT0I MeXTy CKPEIUBAFOIIUMHUCS TPSIMBIMH
34. VYT0I MeXTY CKPEIUBAIOIUMHUCS TIPSIMBIMU
17) VYTo5 MeKAY CKpEeIUBAIOIIUMHUCS IPSMBIMH
35. OproronansHoe npoekTupoBanue. [loctpoeHne cevueHuii kyda, MpU3MEI,

HpaBHHBHOﬁ ImUpaMu bl C IOMOIIBIO OpTOFOHaHI)HOﬁ ITPOCKIINHN
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18)

OproronansHoe npoektupoBanue. [loctpoenune ceuenuii kyda, MpU3MEI,
MIPaBUJIBHOM MUPAMHUJIBI C TIOMOIIBIO OPTOrOHATBHOM MPOEKINH

19)

[Toctpoenue cedenmii Kyoa, MPU3MBI, IPABIIIBHOMN MUPAMHIBI C TIOMOIIIBIO
OPTOrOHAJIBHOMN MPOEKIUU

[TocTpoenue ceuenuii ky0a,
MIPU3MBI, IPAaBUIBHON MHPaMHUIBI
C IIOMOIIBIO OPTOrOHAJILHOU
IPOEKIIHHA

36.

CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO IIOCKOCTH. [IockocTH cuMMeTpuit
B MHOI'OI'paHHHKax

37.

[Ipu3Hak neprneHANKYISIPHOCTH IPAMOI U TIIOCKOCTH KaK CJe/ICTBUE
CUMMETPUHI

38.

CriocoOBlI OIyCTUTH NEPICHANKYIISIPBI: CAMMETPHS], CABUT TOUKHU T10
napajulelIbHOU NPsAMOM

39.

Pacu€t paccTostHul OT TOUKH 10 TIIIOCKOCTH

40.

[IpaBunbHBIE MHOTOTPAHHUKHI

20)

CrBur no HemapauieIbHOU NPSMOM, U3MEHEHUE PACCTOSTHUI

TecT

Yriabl

U PaCCTOSAHUS

21)

HOBTOpeHI/IeZ Yo MEXAy NpsAMBIMU Ha IJIOCKOCTU, TPUTOHOMETPHS B
IMPOU3BOJILHOM TPCYI'OJIbHUKE, TCOPEMa KOCHMHYCOB

22)

HOBTOpeHI/ICZ YToJI MEXKAYy CKPCHIMBAOMUMHUCSA IMPAMBIMHA B IPOCTPAHCTBE

41.

FCOMeTpI/I‘-IeCKI/Ie METO/JIbl BEIYUCIICHUA YTIJIa MEXKY NPAMBIMU B
MHOTI'OI'paHHUKax

42.

JByrpasHbIi yroy. CBOMCTBO JIMHENHBIX YIJI0B ABYTPAaHHOTO yria

43.

JByrpannslii yros. CBOMCTBO TMHEHHBIX YIJI0B ABYTPAaHHOTO yria

44,

[TepnienaukynsipHbIe TWIOCKOCTH. CBOMCTBA B3aMMHO MEPICHANKYISIPHBIX
IIOCKOCTEN

45,

[Ipu3Hak neprneHANKYISIPHOCTH IUIOCKOCTEN; TEOpEMa O MPSIMON TIepecedeHus
JIBYX TIOCKOCTEH NEePIEHANKYISIPHBIX TPEThEeH MIIOCKOCTH

46.

[IpssMoyTONILHBIN MTapajuIeNnenure]]; Kyo; n3MepeHHsl, CBOHCTBA
MPsIMOYTOJIEHOTO Napajuienenunesa. Teopema o 1naroHaiu npsMOyroiabHOro
napaJuleIeuIea U CIEeICTBHE U3 HeE

23)

[IpssMoyTOJILHBIN MTapajuleNenure]]; Kyo; n3MepeHusl, CBOHCTBA
IPSIMOYTOJIBHOTO Napauielenuiena. Teopema o 1naroHaiu IpsMOyroiabHOrO
HapaJuleIeuIea U CIEeICTBHE U3 HeE
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47. CrepeomeTprdeckie U NIpUKIaAHbIE 3a/1a4M, CBI3aHHBIE CO B3aUMHBIM
pacnoI0kKEHUEM PSIMBIX U INIOCKOCTH
48. [Tapa mapamiensHBIX MIIOCKOCTEH Ha CKPEUTUBAIOIINXCS MPSMBIX, PACCTOSTHHUE
MEXTY CKPEITUBAIOIIAMUCS MPSIMBIMH B TPOCTHIX CUTYaILIHIX
49. PaccrosiHre 0T TOUKHM 10 TIIOCKOCTH, pacCTOSTHUE OT MPSIMOM 10 TNIOCKOCTH
50. Brruncnenue paccTostHUN MEXTy CKPEIIHBAIOIIUMHUCS MIPSIMBIMU C TIOMOLIBIO
MIEPIICHINKYIISPHON TTOCKOCTH
51. TpéxrpanHblil yroJy, HEPABEHCTBA AJI TPEXIPaHHbIX yIioB. Teopema
[Mudaropa, TeoOpeMbl KOCHHYCOB U CHHYCOB JUIsl TPEXTPAaHHOTO yriia
52. DneMeHThI c(heprUIeCcKOil FeOMETPHHU: TEOAC3NUSCKUE JIMHUU Ha 3eMJie Tect
MHOTrorpaHHUKH
53. [Mupamupa. Buas! nupamua. [paBuibHas nupamuaa
54. [upamuna. Bunel nupamun. [IpaBunbHas nupamuaa
55. [Ipusma. [Ipsimast u HakoHHAS pu3MBbL. [IpaBunbHas npuzma
56. [Ipuzma. [Ipsimast u HakoHHAs pu3Mbl. [IpaBunbHas npuzma
57. [psmoti napanienenumes, IpsMOYTrobHBIN apaliesienune, Kyo
58. Brinykiieie MHOrOrpanHuky. Teopema Diinepa
24) Brinykisie MmHOrorpanauku. Teopema Ditnepa. [IpaBunbHble 1
OJIyIPaBUJIbHBIC MHOTOTPAHHUKH
59. Cucremaruzanus 3HaHUN «MHOTOTPaHHUK U €T0 DJIEMEHTHI»
25) Cucremarnsanus 3HaHUH « MHOTOTpaHHUK U €T0 IIEMEHTHD)
BekTopbl B IpocTpaHCcTBE
60. [TonsTHE BEKTOpa HA IIOCKOCTH U B TIPOCTPAHCTBE
61. Cymma BektopoB IlpaBuso napasienenumnena
62. Pa3nocTh BexTOpOB
26) CymMa ¥ pa3HOCTh BEKTOPOB
63. YMHOKEHHE BEKTOPA Ha YHCIIO
64. Paznoxenue Bekropa 1o 6asucy TpEx BEKTOPOB, HE JIEKAIUX B OAHOM
IJIOCKOCTH
27) Paznoxenue BexTopa 1o 0azucy Tpéx BEKTOPOB, HE JIE)KAIIUX B OJTHOM
MJIOCKOCTH
65. CkansipHoe IpOU3BEICHHE
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66. Brruncnenue yria Mexmay BEKTOpamMH B IPOCTPAHCTBE
67. [Ipocreiimue 3agauu ¢ BEKTOpaMu
28) [Ipocreiiiuye 3aga4u ¢ BEKTOpaMu
68. [IpumeHneHne BEKTOPOB MpU PEIIEHUH 3a1a4 Tect
68 28 UTOro
KoncyabTanuu
1 Bgenenue B crepeometpuio. BzanmHoe pacrnonoxeHue npsmMbIx B
npoctpascTse. [lapanneabHOCTh NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE.
2 [lepneHAUKYISIPHOCT OPSIMBIX U INIOCKOCTEH B MPOCTPAHCTBE. YTJIbI U
paccTosiHusl. MHOrorpaHHuKU. BEKTOpBI B IPOCTPaHCTBE
TecTupoBanue (3a0uHasi popma o0ydeHus1)
4 | TectupoBanue Ha nopraiue http://new.vsdo.ru
IloBTOpEHne, 00001MeHNE, pe3epB (04HO-32049HAsA (opMa 00yUeHH)
4 | IloBropenue, 0000MIIEHNE, pe3ePB
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YYEBHO-METO/UYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

— Mepznsax A.I'., Homuposckuit [I.A., [TonsikoB B.M.; non penakuueit [logonsckoro B.E.

Maremaruka. I'eomerpus. 10 kmacc. YrmybOnmeHnueli ypoBeHb. - M.: AO «M3marenbcTBO
«IIpocBenienuey;

— Mepznsax A.T'., Homuposckuit [{.A., [TonsikoB B.M.; non penakmueit [logonsckoro B.E.
Marematuka. I'eomerpus. 11 kmacc. YrmyoOnmenueli ypoBeHb. - M.: AO «M3marenbcTBO
«IIpocBenienuey;

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

— QenepanbHas pabodass TporpaMMa OCHOBHOTO o0mero oOpa3oBaHUs —TIpeaAMeTa
«MaremaTtukay, yriuyoneHnbsiii ypoBenb (st 10-11 kiaccoB 0O6pa3oBaTeNbHBIX OpraHHU3AIM).
- M, 2022;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

— OOpa3zoBarenbHblii  TopTasn  «BupTryanpHas  IIKoja», coiepxamuidi  cBOOOJHO
pacnpocTpaHsieMbie 00pa30BaTelbHBIC PECYPCHl U 00pa30BaTeIbHBIC PECYpPChI, pa3pabOTaHHBIC
corpynaukamu YOV «ULI LHOAVIB», sBnstomuecs WHTEIJIEKTYalbHOM COOCTBEHHOCTHIO
YUpexKIACHUS, pPa3MeIeHHOM Ha o0OpasoBarenbHON matdopme MOODLE
(URL.: http://new.vsdo.ru)

— O0nako 3HaHUI
(URL: 10 kmacc https://school.oblakoz.ru/materials/504574
11 ximacc https://school.oblakoz.ru/materials/504575



