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HOACHUTEJBbHASA 3AIINCKA

['eomeTtpusi sBisieTcs OHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpPEIIHETrO
oOmero o0Opa3oBaHMs, TaK KakKk o0O0eCrneYrMBaeT BO3MOXHOCTh H3yUCHUS
JUCHUUIUIMH  €CTECTBEHHO-HAyYHOW  HAMNpaBICHHOCTH U MPEIMETOB
T'YMaHUTAPHOTO IUKIA. [[OCKOBKY JTIOTHYECKOE MBIIUICHUE, (POPMHUPYEMOE TIPH
U3YYeHUH  OOydyalomMUMHCS  MOHATHUMHBIX  OCHOB  TIEOMETpUH,  IIpH
JI0KA3aTeNIbCTBE TEOPEM U IMOCTPOCHUHU LIETIOYKH JIOTHUECKUX YTBEPKIACHUIN TIpH
pEIICHUN T€OMETPUYECKUX 3aa4, YMEHHUE BbIJIBUTATh U OMPOBEPraTh TUIIOTE3bI
HEIMOCPEJICTBEHHO HCIOJIB3YIOTCS NIPU PELICHUHU 33]a4 €CTECTBEHHO-HAYYHOTO
[UKJa, B YaCTHOCTH (PM3UYECKUX 3a]ad.

lens ocBoenus mnporpammbl ydeOHoro kypca «['eomerpus» Ha
yrayOnEéHHOM  YpOBHE —  pa3BUTHE  HMHAMBHUAYAJIbHBIX  CIOCOOHOCTEM
oOyyYaromuxcsi Mpu HU3yYEHUU TEOMETPHUM, KaK COCTABJISIONICH MpeIMETHOU
obnactu «MaTeMatnka M HHPOpPMATHKA» 4Yepe3 O00EClEeUEeHUE BO3MOXKHOCTH
IPUOOPETEHHST M MCIIOIB30BaHUs 00Jiee TIIYOOKHUX TeOMETPUUYECKUX 3HAHUU U
NEUCTBUN, CHEU(UUHBIX TEOMETPUU, M HEOOXOJUMBIX JUIsl YCHEHTHOTO
npodeccroHanbHOTO  00pa3oBaHMsI,  CBSI3AHHOTO  C  HCIOJIb30BAHHEM
MaTeMaTHKH.

[IpuopuTeTHBIMU 3aJja4aMU Kypca F€OMETpPUU Ha YTIyOJIEHHOM YpPOBHE,
PACHIMPSIONIMMH U YCUITUBAIOIIUMH KypC 0a30BOTO YPOBHS, SBIISIOTCS:

paclIMpeHre MPeCTaBICHUSI O TEOMETPUM KaK 4acTH MUPOBOM KYJIbTYpbI
1 (popMUpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHrUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak o
BOKHEUIIIMX MATEMaTUYECKUX MOJIEIAX, MO3BOJISIONIUX OMUCHIBATh U U3Y4yaThb
pa3Hble SIBIICHHUS OKPYKAIOIIEr0 MHpA, 3HAHHWE MOHATUIHOrO ammapara Io
pasneny «CtepeomeTpus» yaeOHOTO Kypca reOMeTpHH;

dbopMupoBaHHE€  yMEHHUS  BJIaJICTh ~ OCHOBHBIMH  MOHATHSMU O
MPOCTPAHCTBEHHBIX (PUTYpax W MX OCHOBHBIMU CBONCTBaMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX MPUMEHSTh, YMEHUS JOKa3bIBaThb TEOPEMbI M HAXOJUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 33/1a4;

dbopMHupoBaHWE yMEHHUS paclo3HaBaThb Ha 4YePTEeKax, MOJEIAX U B
peaJbHOM MHpPE MHOTOTPAaHHUKM U Tejla BpallleHHs, KOHCTPYHPOBaTh
reOMETPUUYECKUE MOJCIIN;

dbopMHupoBaHrE TOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO TTOCTPOSHUS
MaTeMaTUYeCKUX TEOpHi, (OpMHUPOBAHUE TOHUMAHUS POJM AaKCHOMATUKHU TIPH
POBEICHUN PACCYKICHUM;



dbopmupoBaHKE YMEHUS BIAJACTh METOJIAMU JOKA3aTEeIbCTB U aITOPUTMOB
pelIeHUs], YMEHUSI UX MPUMEHSITh, MPOBOJUTH JOKa3aTEIbHbBIE PACCYXKICHUS B
XOJIe PEIICHUSI CTEPEOMETPUUECKUX 3aJady U 3aJad C [PaKTUYECKUM
colepkaHueM,  (popmMupoBaHHe ~ TPEACTABICHHS O  HEOOXOAUMOCTU
JI0KA3aTeNIbCTB MpPU OOOCHOBAHWU MATEMATHUYECKUX YTBEPKIACHUN U POJH
AKCMOMAaTUKH B IPOBEACHUHU JICTYKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM oOy4aronuxcs, M03HABATENbHOMN aKTUBHOCTH,
UCCIIEAOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUYCHUIO
rEOMETPUH;

dbopmupoBaHre PYHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUHU:
YMEHHS PaCIlO3HABaTh MPOSBICHUS TEOMETPUUYECKUX MOHSATUH, OOBEKTOB M
3aKOHOMEPHOCTEN B PEATIbHBIX )KU3HEHHBIX CUTYAIUSAX U MPU U3YUEHUU APYTHUX
y4eOHBIX TMPEAMETOB, TNPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHUTYaIlMi, MCCIIENOBaHUS MOCTPOEHHBIX MOJEJCH,
HMHTEPIPETALNU MOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJEPKATEIBHBIMHU JIMHUSIMU Y4eOHOTO Kypca «['eomeTpusi»
B 10-11 xnaccax sBistorcs: «lIpsiMble W IUIOCKOCTH B HPOCTPAHCTBEY,
«MHororpannukm», «Tema BpameHus», «BekToppl W KOOpPAMHATHL B
MIPOCTPAHCTBEY, «JIBUXKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHHME «yMETh OMEPUPOBATH
MOHATUSIMW», PEJICBAHTHBIMU T€OMETPUU Ha YriayOJEHHOM ypOBHE OOy4YEeHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIep>KaTeNIbHBIM JIMHUSIM y4eOHOTO Kypca,
a (GopMHpOBaHHME JIOTMUECKHX YMEHUW pachpenensieTcss He TOJBKO TIO0
colepKaTelbHbIM JIMHUSIM, HO M 10 TojmaM oOydenus. CoaepkaHue
o0pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM  PE3yJibTaTaM  OCBOCHHUS
denepanpHOil pabodeil mporpamMmbl, paclpeAcsi€HHBIM IO TojJaM OOydYeHHs,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIUIHAIBHBIM BOIIpocaM oOydaromuecs: o0paiaiuch HEOJIHOKPATHO. DTO
MO3BOJIIET OPTraHU30BaTh OBJIAJICHUE T'E€OMETPUYECKUMHU TOHATHUAMH W
HaBBIKAMHU TIOCJIEAOBATEILHO M IOCTYNATEIbHO, C COOJIOJICHUEM MPHUHIUIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYATh B OOIIYIO CHUCTEMY
T€OMETPUYECKUX TMPEJCTABICHUN OO0YyYaIOIMUXCs, pacuupsisi U yriayomsis eg,
00pa3yst IPOYHbIE MHOYKECTBEHHBIE CBSI3U.

[lepexon K U3y4EHUIO TEOMETPUHU Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh ychuoBus s auddepeHmmanuy  00ydeHUs, MOCTPOSHUS
WHIUBUyAIBHBIX 00pa30BaTeNbHBIX TMPOTpaMM, OOECHEUYUTh YriayOna&HHOE
M3y4eHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHOro npeameTa «MareMaTukay,



IIOATOTOBUTD O6yanOIHHXCH K TIIPOAOJIKCHUIO H3YUYCHUS MATCMATHUKH C

yaéToM BbIOOpa Oymymiei mpodeccuu, odbecrmeurnBas MPEEMCTBEHHOCTh MEXTY
o0ImmM ¥ po(hecCHOHATEHBIM 00pa30BaHUEM.

Ha wuszyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE

otBoautcst 170 gaca: B 10 kiacce — 68 yaca (2 yaca B Henento), B 11 kimacce —
102 gaca (3 yaca B HezieNIO).



COILEPKXAHUE OBYYEHUAA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpud. Touka, mpsMas, IUIOCKOCT,
npocTpaHcTBO. [loHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHHHM CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnonokeHue NpsMbIX B IMPOCTPAHCTBE: IEPECEKAOIIMECH,
MapajulesIbHble M CKpelMBarommecs npsmele. [Ipu3Haku CKpelmuBaromuxcs
npsmelX.  IlapasmensHOCTH  NpSMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napaJjiesibHbIE IpPSIMBIE B IPOCTPAHCTBE, IAPAUIEIBHOCTh TPEX MPSAMBIX,
MapajuIeIbHOCTh MPAMOM M IUIOCKOCTH. llapamienbHOe W LEHTpalbHOE
MIPOEKTUPOBaHKE, HU300paxxkeHue Quryp. OCHOBHBbIE CBOMCTBA MapajuieIbHOIO
npoektupoBanus. M3o0paxenue ¢uryp B mapajjiesibHOM MPOEKUMU. YTIbI C
COHAIPABIICHHBIMU CTOPOHAaMH, YrOJ MEXAYy IpsMBIMU B IIPOCTPAHCTBE.
ITapannenbHOCTP  IUIOCKOCTEM:  MAapajUIebHBIE  INIOCKOCTH,  CBOMCTBA
napajieldbHbIX IulockocTel. [Ipocrelimme mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: TETPa’Ap, NapaJIJICJIECIUIIE, TOCTPOCHUE CCUCHHM.

IlepneHaAKYISIPHOCTD NMPSMOM U TUIOCKOCTHU: NEPIICHINKYJISPHBIE TIPSIMbIE
B IIPOCTPAHCTBE, NPSIMBbIE MMapajlICIbHbIE U NEPIEHIUKYISIPHBIE K IJIOCKOCTH,
MPU3HAK IEPIEHINKYJAPHOCTH MPSMOW M IUIOCKOCTH, TEOpEMa O MpAMOU
MIEPIICHIUKYJISIPHON IIJIOCKOCTH. OpTroronaneHOE IIPOEKTUPOBAHUE.
IlepieHIMKYNSIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM [JO IUIOCKOCTH,
paccTosiHue OT MPsSMON A0 IJIOCKOCTH, MPOEKIus (UTyphl HA IUIOCKOCTb.
[lepneHaAUKYISIPHOCTE  IJIOCKOCTEW: NPHU3HAK MEPIEHIUKYJSPHOCTH  JIBYX
IJI0CKOCTEN. TeopemMa 0 TpEX NEPIEHAUKYIAPAX.

VYTIIbl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIN
YIOJl, JUHEWHBIA YIroJl ABYIPAHHOTO yrijla. TpEXTpaHHBIA W MHOTOIPaHHBIE
yrabel. CBOKCTBAa IUIOCKMX YIVIOB MHOTOTPaHHOro yria. CBOMCTBA IJIOCKUX U
JBYTPAHHBIX YTJIOB TPEXITPAHHOrO yria. TeopeMbl KOCUHYCOB M CHHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpaHHuka. Ilpusma: n-yrospHas
npu3Ma, mpsiMas W HAKJIOHHAs MPU3MbI, OOKOBas M TOJIHAS TMOBEPXHOCTh
npusMsbl. [lapannenenunen, npsMOYroJbHBIN NapAJIJIEJIECIIAIIE] U €r0 CBOKWCTBA.
Kparuaiimmme mnytm Ha IOBEPXHOCTM MHOTOTrpaHHHKa. Teopema Oiinepa.
IIpoctpancTtBeHHas Teopema Ilugaropa. Ilupammpa: Nn-yronpHas nupamuiaa,



npaBujbHas M yceu€HHass nupamuibl. CBoiicTBa pébep M OOKOBBIX TpaHEl
MpaBUJIbHON nUpaMuabl. [IpaBuiIbHBIE MHOTOTPAHHUKH: MpaBUIbHAS MPU3Ma U
MpaBUJIbHAs NMUpaMUa, NPaBWIbHAS TPEYrojbHas MUPAMUIA W IPABUIIBHBINI
TeTpasap, KyO. I[lpeacraBieHue o NpaBUIIBHBIX MHOTOTPaHHHMKAX: OKTas3p,
TOJIEKadIp U UKOCadIp.

Bbeluucienre »1€eMEHTOB MHOIOTPAaHHUKOB: pPEOpa, AUaroHaiv, YrJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW IMOBEPXHOCTH MPSAMOM MPU3MBL,
IUIOIIAJIb OCHOBAaHUM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSMOM NPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOW MHpPaMUIbI,
TEOpeMa O IUIOLAAN YCEYEHHON MUPAMU/IBI.

CummeTpust B MPOCTPAHCTBE. IJEMEHThl CHMMETPUU IPABUIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUSi B MPAaBWJIBHOM MHOIOTPAHHUKE: CHUMMETPUS
napaJIeJIeNune1a, CUMMETPUSL IPABUIBHBIX IPHU3M, CUMMETPHUS IPaBUIBHOU
OUPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOIO
BEKTOpAa, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE M MPOTHUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOpPbI. PaBEHCTBO BEKTOpPOB. JIEWCTBHUS C BEKTOpaMU:
CJIOKEHUE M BBIYMTAHHME BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha uwncio. CBOMCTBA CJIOKEHUS BEKTOPOB. (CBOMCTBA YMHOXKEHUSA
BeKTOpa Ha uyucno. Ilowarne  KommuiaHapHele  BeKTOpbl.  IIpu3Hak
KOMILJIAaHApHOCTU TpEX BeKTOpoB. IIpaBwiio mnapamnenenunena. Teopema o
Pa3I0KEHUH BEKTOpa IO TPEM HEKOMIUIAHApHBIM BeKTOpaM. IIpsmMoyrosbHas
cucTeMa KOOpAuHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. CBs3b MEXIy
KOOpJIMHATAMH BEKTOpAa WU KOOPJAMHATAMH TOYEK. YTOJ MEXIy BEKTOpaMHu.
CxkansipHOE TPOU3BENECHUE BEKTOPOB.

11 KITACC

TeJsia BpaimeHus

[TonaTus: UWIMHAPUYECKAass TOBEPXHOCTb, KOHHYECKAas TOBEPXHOCTH,
cepudeckas IMOBEPXHOCTh, OOpa3ylolIHe IMOBepXHOCTeW. Tena BpamieHus:
IIMHAD, KOHYC, YCeu€HHBIM KOHYC, chepa, map. B3anMHoe pacnosioxeHne
chepbl W IJIOCKOCTH, KacaTejbHas IUIOCKOCTh K chepe. M3o0paxkeHue Tei
BpAICHHS HA IJIOCKOCTU. Pa3BépTka 1mummHapa u konyca. CummMerpus chepsl u
mapa.

O6béM. OcHoBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
HpSMOYTOJIBHOTO TMapajuienenunena u cieAactsus u3z He€. OO0bEM mnpsMoil u



HAKJIOHHOM NMPU3MbL, TWINHAPA, TUpaMHUIbl U KOHyca. O0BEM 11apa 1 mapoBOro
CErMEHTA.

KoMOunanmu ten BpamieHUs 1 MHOTOorpaHHuKoB. [Ipu3ma, BmucanHas B
IWIMHAP, ONucaHHas okoyio uuiauHapa. [lepeceuenue cdepbl U 1mapa c
iockocThio. Kacanue mapa u chepsl miockoctbio. [loHsTHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJIO cdepbl, chephl, BIMCAHHON B MHOTOTPAHHUK WJIH TEJO
BpAILICHHUS.

[Io1maap TOBEPXHOCTH LUIUHAPA, KOHYCA, TUIOWAAL cPepbl U €€ JacTei.
[lonobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOLIAAECH IMOBEPXHOCTEH
nonoOHbIX ¢uryp. IlpeobpasoBanue nogoOus, romorerusi. Pemenue 3agau Ha
IJIOCKOCTH € UCTIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHne cedeHuid MHOTOTPAHHHUKOB M TEJI BpAICHHS: CEUYCHUS
muinHApa (mapajuielbHO M MEPHEeHIUKYJSIPHO OCH), CEYeHHS KOHyca
(mapanienbHblE OCHOBAHUIO U MPOXOJAIINE YEpe3 BEPIIMHY), CEUEHUs IIapa,
METOIbl IOCTPOEHUS CEYEHHUW: METOJX CJIENAO0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METOJ IEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanHcTBe. Omnepanmu HaJ BeKTOpamMu. BekTopHoe
YMHOKE€HHE BEKTOpOB. (CBOWMCTBA BEKTOPHOIO YMHOXeHUs. IIpsmoyrosibHas
cucTeMa KoopauHaT B mnpoctpaHcTtBe. Koopaunatel BekTopa. Pasnokenwne
BekTOopa 1o Oasucy. KoopAMHATHO-BEKTOPHBIA METOA TMpU  PEIICHUH
reOMETPUYECKUX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JBmxenus npoctpanctBa. OtobpaxeHus. [IBuKeHHUsI U paBEeHCTBO (QUTYP.
OO6uue cBoicTBa JBWXEHUW. Buabl ABWXKEHMI: MapaliyiebHbIA TEpPeHoC,
LEHTpaJIbHAasi CUMMETpHs, 3€pKajibHasg CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPHUS» (YTJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(OPMHPOBAHHOCTh  TPAKIAHCKOW  TO3WIMKM  OOydYaromIerocss  Kak
AKTUBHOT'O W OTBETCTBEHHOT'O YJI€HA POCCUICKOI0 OOLIECTBA, MPEICTABIECHUE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS PA3JIUUHBIX CTPYKTYP, SIBJICHUM,
IpoLeayp TpakIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI M JAPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COLHMAIBHBIMM HWHCTUTYTaMH B COOTBETCTBUU C WX
GYHKIUSMUA U HA3HAYECHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUMCKOMN TpaXKIaHCKOW MICHTUYHOCTH, YBAKCHUS
K IPOIIJIOMY ¥ HACTOAIIEMY POCCHUICKOM MaTEMATHUKHU, IEHHOCTHOE OTHOLIEHUE
K JOCTHKEHUSM POCCUHUCKUX MATEMaTUKOB M POCCUHUCKOM MAaTeMaTUYECKOU
IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTIKEHUN B JIPYTMX HayKaX, TEXHOJOTHSIX,
chepax SJKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUe IIYXOBHBIX LEHHOCTEN POCCHICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh ~HPABCTBEHHOI'O CO3HAHMUS, ATHUYECKOTO TOBEICHUS,
CBSI3aHHOTO C  TPAaKTUYECKUM TMPUMEHEHUEM JIOCTIDKCHUH HayKu W
NEeSATENbHOCThI0  YYEHOIO, OCO3HAaHUE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIETo;

4) 3cTeTH4ecKoe BOCIMTAHNE:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAs ACTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, paccyKICHUM,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHITh MAaTEMaTHYECCKUE 3HAHUSA B
UHTEpecax 3JI0pOBOro MW 0Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE
OTHOLIEHUWE K CBOEMY 3/I0pOBbIO (30pOBOE NHUTaHUE, COATaHCUPOBAHHBIM
PEXKUM 3aHITHN M OTIbIXA, PeryisipHas ¢u3nueckas akTUBHOCTD), (DU3UIECKOE
COBEPIIECHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIHHOMN
NEATEIBHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:



TOTOBHOCTh K TPYIy, OCO3HAHWE IICHHOCTH TPYIOJIOOUS, HWHTEpEC K
pasnmuyHeiM  chepaM  MPO(eCCHOHATBHOM  JACATENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKCHUSIMH, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymied mpodeccu W peann30BbIBATh COOCTBEHHBIE >KU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHIO H
caM000pa30BaHUIO Ha TPOTSHKEHUU BCEU >KM3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 33/1a4 MAaTEMaTUYECKON HANPABICHHOCTH;

7) 3K0J10rH4YeCKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTh JKOJIOTHUYECKOW KYJIbTYpbl, MOHUMAHUE BIUSHUS
COLMAIBHO-D)KOHOMUYECKUX  IPOLIECCOB HAa  COCTOSHUE MPUPOJHOU U
COIIMAJIbHOM Cpelibl, OCO3HAHWE TIJ00ABHOIO XapakTepa HSKOJIOTHYECKHUX
npo0JieM, OpUEHTAIMS HA MPUMEHEHUE MAaTeMaTUUECKUX 3HAHUU ISl peIICHUs
3a/1ay B 00JIACTU OKPYXKAIOIIEH CpeJibl, MJIaHUPOBAHKUE MOCTYNKOB M OIIEHKU UX
BO3MOXHBIX ITOCJICJICTBUU JIJIs1 OKPY’KAIOLLIEN CPEbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAaykKu ¢  OOIECTBEHHOMW TMPAaKTUKHU, TOHUMaHUE
MaTEMaTUYECKON HayKH Kak cdepbl YeIIOBEUECKOW NESTeIIbHOCTH, JTalloB €€
pa3BUTHS WM 3HAYMMOCTH JUIsl Pa3BUTUS LUBWIM3ALMH, OBJAJCHUE S3BIKOM
MATEMATUKU M MaTEMAaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM IO3HAHUS MHDA,
FOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO M HCCIEAOBATEIIBCKYIO NIESITETBHOCTh
WHJVBUAYAIIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTesibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eilicCTBUS

ba3oBble Jilornueckue aeiicTBUA:

BBISIBIISATh U XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKA MAaTEMAaTHUYCCKHUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXAY TMOHATUSIMH, (OPMYIUPOBATH
onpeneIeHus TIOHSITUH, yCTaHaBJINBAThH CYIIIECTBEHHBIN MIPU3HAK
Kinaccu(pukanyMyu, OCHOBAHHWS JUIg OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIUMOTO aHAJIN3a;

BOCIIPHHUMATh, (opMymupoBaTh ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIE U OTPUIIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIATH ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U |
npoTUBOpeurs B (haKTax, NaHHbBIX, HAOIIOJACHUSIX U YTBEPXKACHUIX, Npejiaratb
KPUTEPHUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;



JieNaTh BBIBOJBI C HCHOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUU;

IIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEpXKACHUN (MpsIMBIE M OT MPOTHUBHOIO), BBICTPAWBATH AapryMEHTAIUIO,
IPUBOJUTH PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS
Y BBIBOJIBL;

BBIOMpaTh CcHoco0 perieHus y4eOHOUM 3amaun (CpaBHHBATh HECKOJBKO
BapUAHTOB pELICHMs, BbIOMpaTh Haubojiee MOAXOAAIMH C  y4€TOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejabcKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KAaK MCCIEAOBATEIbCKUNA MHCTPYMEHT IO3HAHMS,
(opMynHpOBaTH  BONPOCHl, (UKCHPYIOLIME MPOTUBOpPEUHE, MpoOJIemMy,
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OPMUPOBATH THIIOTE3Y, apIyMEHTHUPOBATh
CBOIO [TO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CaMOCTOSITEJIbHO CIUTAHMPOBAaHHBIN HKCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTHYECKOro OOBEKTa,
SBJICHMSI, IPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEN MEKIYy OOBEKTAMH, SIBICHUSIMU,
IPOLIECCAMY;

CaMOCTOSTENbHO (OPMYIUPOBATH 00OOIIEHUSI U BBIBOABI 10 pe3yJbTaTaM
MPOBEAEHHOIO  HAONIOACHUS, HCCIEAOBaHMUS, OLEHUBATH JOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOTrHO3UPOBATh BO3MOXXHOE Pa3BUTHE IPOLECCA, a TAKXKE BBIIBUIaTh
IPEAIOIO0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nundopmanueii:

BBISIBJIATH JIePUIMTHI MH(DOpMALMHU, JaHHBIX, HEOOXOAUMBIX JJIs1 OTBETA HA
BOIIPOC U JJIA PEHICHUS 3a]1auH;

BbIOMpaTh  MHOOpPMALIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CHCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HH(OpPMALIHIO
Pa3IMYHBIX BUJOB U POPM IPEICTABICHHUS;

CTPYKTYPUPOBATh MHPOPMALIMIO, TPEACTABIATh €€ B pa3NuyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HaJEXKHOCTD uH(pOopMaIuu o CaMOCTOSATEIILHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YyueOHbIe TelcTBUS
Oo01enue:
BOCIIPHHUMATh U ()OPMYITHPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBUSIMU
U LEJISIMH OOIICHUS, SCHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOUYKY 3PCHHS B



YCTHBIX M MUCBbMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO X0y PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B X0Jie 00CYK/ICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMBI,
npoOJieMbl, pellaeMoil 3a1auyd, BBICKA3bIBATh WUJEH, HAIEJICHHbIE Ha IOMUCK
pEILIEHHUs, COMOCTABIATh CBOM CYXKJIEHHUS C CYXIECHUSMHU JPYIMX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IMYUe U CXOJCTBO MO3UIHI, B KOPPEKTHOH (popme
(GopMyTHUpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

OPEICTaBIATh  pe3yjibTaThl  PEIIEHUs  3aJayd,  HKCIEPHUMEHTA,
UCCIIEIOBaHUS, MPOEKTA, CAMOCTOSITENIbHO BbIOMpaTh ()OpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 MPe3eHTalUuU U 0COOEHHOCTEN ayTUTOPUH.

PeryJsiTuBHbIC YHUBepCcaJIbHbIe y4eOHbIe 1eiicCTBUSA

Camoopranusamnus:

COCTaBIISITh TUJIAH, allTOPUTM PELICHHS 33]]a4i, BEIOMPAThH CIIOCOO pEIIeHUs
C Y4€TOM HMEIOUIUXCSA PECYpCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh BAPUAHTBl PELICHUM C Y4€TOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJIEKT:

BJIQJICTh HABBIKAMHU TIO3HABATENFHOM pEeQIIEKCHH KaKk OCO3HAHUS
COBEpIIAeMbIX JIEHCTBUH U MBICIUTEIBHBIX TPOIIECCOB, WX PE3YJIbTATOB,
BJaJIeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ysbTara
pellIeHrss MaTeMaTHYeCKOH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH MPH PEIICHUU
3aJaud, BHOCHUTh KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX
0OCTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE pe3yJibTaTa LEId U YCIOBHUSIM, OOBSICHATH
OPUYUHBl JOCTHKEHHUS] WM HEJOCTIKEHHUS Ppe3ylbTaTOB JIESITEIbHOCTH,
HaXOJHTh OIMHUOKY, TaBaTh OLICHKY TPHOOPETEHHOMY OIIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHMMATb U UCTOJIb30BaTh MPEUMYIECTBA KOMaHIHON U WHIUBUAYATbHON
paboThl MpH peuieHuH Y4eOHBIX 3a/1ady, NPUHUMATh IeJb COBMECTHOM
JesITeIbHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOThI, paclpenesTh
BUJBI paboT, OOroBapuBaThCA, OOCYX AaThb MPOLECC W pe3ysbTaT padoThI,
0000111aTh MHCHHS HECKOJIBKUX JTIOACH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYKAeHHsI, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JEUCTBUS C JPYTUMH YJ€HAMU KOMAaH[bl, OLEHUBATH



KauyecTBO  CBOEr0  BKJaJa B  OOMMH  MPOAYKT MO  KPUTEPHUSM,
chOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOygaromuiicss HayquTCs:

CBOOOZIHO ONEPUPOBATh OCHOBHBIMHM HOHSATHUSAMU CTEPEOMETPUH IIPH
pEIIeHNH 3a]1a4 U IPOBEJCHUH MaTeMaTHYECKUX PAcCyKICHUH;
MPUMEHSTHh aKCHOMBI CTEPEOMETPUN U CIICJCTBUS U3 HUX MPHU PEIICHUU
reOMETPUUYECKUX 33/1a4;

KJIaCCU(PUIIMPOBATh B3aMMHOE PACIIONI0KEHHE NPSAMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOMHO OMEpUpPOBaTh TOHATUSMH, CBSI3AHHBIMH C yrjamMH B
MPOCTPAHCTBE: MEXIY MPSIMBIMA B MPOCTPAHCTBE, MEXKAY MPSMON U
IUIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;
CBOOO/IHO pacIio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IIpU3Ma,
nvpamua, NpsMOyroJibHbINA Mapaienaenunes, Kyo0);
KIacCU(UIIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBaHUS A
KJ1accu(pUKaIIK;

CBOOOZIHO ONEpUPOBaTh TMOHATHUAMHU, CBSA3AHHBIMU C CEUEHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIONHATh ~ MapajjieibHOE,  LEHTPAJbHOE W OPTOrOHAJIbHOE
MPOEKTUpPOBaHWE (UTYp HA TUIOCKOCTb, BBIMOJIHATH H300paKEHUS
¢buryp Ha TIOCKOCTH;

CTPOUTb  CEUEHUS  MHOTOTPAaHHUKOB  DPA3JIMYHBIMU  METOJIaMH,
BBITIOHATH (BBIHOCHBIC) TUIOCKHME YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUUCIATh IUIOMIAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
NUpPaMKJIa), FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT;

CBOOOZIHO OMEpUpPOBAaTh MOHITUSIMH: CHMMETPHUs B IPOCTPAHCTBE,
IEHTP, OCh M IUIOCKOCTh CHMMETPHHU, LEHTP, OChb U IUIOCKOCTb
CUMMETpUU (UTYPBHI;

CBOOOJHO OIEpPUPOBATh MOHATUSMHU, COOTBETCTBYIOLIUMHU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBINOJIHATH JIEHCTBUS HaJl BEKTOpamy;

pelmarh 3a7adyd Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH H
HaXO0XJIEHUE T€OMETPUUYECKUX BEIUYMH, IPUMEHSS U3BECTHBIE METO/IbI



IPA PEUICHUA MaTEMAaTUYECKHUX 3a7ay IOBBIIMICHHOIO H BBICOKOTO
YPOBHS CJI0KHOCTH;

NPUMEHATh NPOCTEUIINE NPOTPAMMHBIE CPEACTBA W JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEHIEHUH CTEPEOMETPUUYECKUX
3a/1ad;

M3BJICKaTh, NPEOOPaA30BBIBATE M HHTEPIPETUPOBATH HH(GOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPE/CTABICHHYIO Ha
YepTeKax U pUCyHKax;

IIPUMEHATh IIOJIyYCHHBIE 3HAHUA Ha [PAKTUKE: CpPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYALMU, IPUMEHATh U3YUYCHHBIEC ITIOHITHUS B
MpoIecce TMOUCKAa pelIeHUs MaTeMaTH4ecku chopMyJIUpOBaHHOM
po0JieMbl, MOJEIUPOBATh PealbHbIE CUTYallMH Ha SI3bIKE T€OMETPUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEN Cc VICIIOJIb30BAHUEM
F€OMETPUYECKUX TIOHATUA M TEOpeM, ammapara aireOpbl, peliaThb
MPAKTUYECKHUE 33a7aUd, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUYECKHUX
BEJIMYMH;

MMETh MPEJCTABICHUS 00 OCHOBHBIX ATalax pPa3BUTHS T'€OMETPHUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiaacca oOyyaromuiicst HAyquTCs:

CBOOOJHO OTIEPHPOBATH MOHITHSAMH, CBI3aHHBIMU C IHJIMHIPHYCCKOM,
KOHMYECKON U chepuueckoil MOBEPXHOCTIMHU, OOBSCHSATH CIIOCOOBI
MOJTy4YCHHUS;

OTepUpOBaTh TMOHSATUSMU, CBSI3AHHBIMA C TEJaMH  BpalICHHUS:
UIMHAPOM, KOHYCOM, Chepoii U IIapoM;

pacno3HaBaTh Teja BpaunleHus (LWIMHIAP, KOHYC, cepa U map) u
OOBSICHATH CIIOCOOBI TTOTYYCHHS TEJ BPaICHHS,

KJIacCU(PUITMPOBATH B3aUMHOE PACTIOJIOKEHNE C(HEephl U IMITOCKOCTH;
BBIYHUCIISITh BEJIMYHMHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BPAICHHUS,
00BEMBI U TUTOMIAAHN TOBEPXHOCTE MHOTOTPAHHUKOB U TEJl BpallleHUS,
r€OMETPUYECKUX TEJ ¢ TPUMEHEHUuEM (hopMyT;

CBOOOJTHO OTIEpUPOBATH MOHATHUSAMH, CBSI3aHHBIMU C KOMOWHAITASMH TEJT
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIN B cepy U
OMHCaHHBIA OKOJO cepbl, cdhepa, BIUCAaHHAS B MHOTOTPAHHUK WITU
TEJI0 BpalICHUS;

BBIUKCIIATh COOTHOILIEHUS MEXIy IUIOAASIMU TOBEPXHOCTEH U
00BEMaMHM ITOJJOOHBIX TET;



n300pakaTh HW3ydaemble (DUTYpBHI, BBITOJHATH (BBIHOCHBIC) IIJIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUECHUS TEJ BPALLICHHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(POPMAILIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, NPE/ICTABICHHYIO Ha
YepTekKax U pUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHATH ONIEpalliy HAJl BEKTOPaMU;

3a71aBaTh IIOCKOCTh YPABHEHUEM B JIEKaPTOBOU CUCTEME KOOPAMHAT;
pelarb TeOMETPUYECKHE 3aJayd HAa BBIYUCICHUE VYIJIOB MEXKIY
NPSAMBIMA W TUIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSHUKA OT TOYKH JO
IJIOCKOCTH, B MEJIOM, Ha NPUMEHEHUE BEKTOPHO-KOOPJIAWHATHOTO
METO/1a PU PEIICHUY;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBS3aHHBIMH C JBUKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JABUKEHUN;

BBITIOJIHATh M300paX€HUsT MHOTOTPAaHHUKOB W TEJI BpalleHUs MOpH
MApAJUICIBHOM  TEPEHOCE, LEHTPAIbHOM CUMMETPUHU, 3€pPKATbHOU
CUMMETPHH, MPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOJ00NS;
CTPOUTH CEYEHHUs] MHOTOIPAHHUKOB M TE€J BpAIICHUSA: CEUYCHUS
HUWIMHIpa (MapajiieIbHO W TMEPIECHAUKYJSIPHO OCH), CEUYCHHUsS] KOHyca
(mapajyuienbHbIE OCHOBAHUIO W MPOXOJSIINE Yepe3 BEPIIUHY), CEUCHUS
mapa;

UCIIOJIB30BaTh METOJbl NOCTPOEHUSI CEUYEHUW: METOJ CJENO0B, METOL
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYLIEN INIOCKOCTH;
JIOKAa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSITh TEOMETPUUECKUE (PAKThI JJIsl PEIICHUSI CTEPEOMETPUUECKUX
3a7a4, NPEANOArarolinX HECKOJBKO IIaroB PEIIEHUs, €CJIU YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

peliaTh 3aJa4d Ha JO0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHUU H
HaXO0XJICHUE TEOMETPUUECKUX BEJIMYMH;

MPUMEHSTh POrpaMMHBbIE CpeacTBa " 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI MPHU PELUICHUH CTEPEOMETPUUECKUX
3a1ad4;

NPUMEHATh TMOJYYCHHBIE 3HAHUA HAa MOpPaKTUKE: CPaBHUBATD,
aHaJIM3UpOBaTh W OLEHHUBATh peEajbHbIE CUTYalHUH, M[PUMEHSATH
W3YyYECHHBIC TTOHSTHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4eckKn  C(HOopMyIUpOBAaHHOW  MPOOJIEMBI, MOJIEITHPOBATH
pEAIbHBIE CUTYallMd Ha SI3bIKE T€OMETPHUHU, UCCIIEI0BATh NOCTPOCHHBIE



MOJIETIM C UCIOJb30BAaHUEM T'€OMETPUUYECKUX TMOHATHI U TEOpEeM,
amnmapara aireOpbl, pelarbh MNPaKTUYECKUE 3a7adyd, CBS3aHHBIC C
HaXO0JICHUEM F€OMETPUYECKUX BEJIUYHH;

UMETh MPEJICTABICHUSI 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

Ne

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

KoHTpoJbHbIe

IIpakTH4eckue

JaekTpoHHbIe (HU(pPOBHIE)

n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThbI
1 BBenenue B ctepeomMeTpuio 12 1 https://resh.edu.ru/subject/17/10/
B
2 SATMHOS DACHIONONMCHHE HPIMBLX B 6 1 https://resh.edu.ru/subject/17/10/
POCTPAHCTBE
n .
3 APATIICTIPHOCTE TIPANIBIX H HTOCKOCTER 7 https://resh.edu.ru/subject/17/10/
B IIPOCTPAHCTBE
I1
4 °p HeHHHIfyMpHOCTL MPAMPIX 15 https://resh.edu.ru/subject/17/10/
IUTOCKOCTEH B MIPOCTPAHCTBE
5 Vsl U paccTossHUS 10 https://resh.edu.ru/subject/17/10/
6 MHororpanHuKu https://resh.edu.ru/subject/17/10/
7 Bexkrops! B IpocTpaHCcTBE https://resh.edu.ru/subject/17/10/
I1 000
8 OBTOPEHHE, 000 meHI:Ie 1 5 1 https://resh.edu.ru/subject/17/10/
cucreMarusanus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



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

11 KITACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnbsie IIpakTnyeckue
NMPOrpamMMblI Bcero o0pa3oBaTebHbIE PeCypchl
padoTshI padoThI
1 AHanuTH4eckas reoMeTpus 15 1 https://resh.edu.ru/subject/17/11/
2 Hostopere, 0606meHI:Ie . 15 1 https://resh.edu.ru/subject/17/11/
CHUCTEMAaTH3alMs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 https://resh.edu.ru/subject/17/11/
4 Temna Bpamenus 24 https://resh.edu.ru/subject/17/11/
I N
5 JIOIALI TIOBEPXHOCTH i1 O0BEMEI 9 1 https://resh.edu.ru/subject/17/11/
KPYIJIBIX TENI
6 JBrokeHus 5 1 https://resh.edu.ru/subject/17/11/
IT 000
7 OBTOPEHHE, 000 meHI:Ie 1 17 1 https://resh.edu.ru/subject/17/11/
CUCTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O
- 102 7 0

I[TPOT'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer  KonTpoJubH
0 ble paboThI

IIpakTHyeck
ue padoTsl

Jara
H3yYeHH s

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

[ToBTOpenue kypca 7-9
KJIacCcoB, 0000IIeHNE U
cucTeMaTu3aIus 3HaHWi

01.09.2023

[ToBTOpenue kypca 7-9
KJIacCOB, 0000IIEeHNE U
CHCTEMAaTH3aIus 3HaHUU

OcHOBHBIE IIpaBUIIA
N300paXeHHsI Ha PUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
IPSIMBIX (OTPE3KOB),
CepeHbI OTpe3Ka

[TonsTHS cTepeoMeTpHH:
TOYKa, MpsiMasi, IIOCKOCTb,
pocTpaHcTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IJIOCKOCTH,
napajaCIbHBIX MPAMBIX
(OTpe3KOB), CepeaHBI
oTpe3Ka

07.09.2023

09.09.2023

14.09.2023

https://resh.edu.ru/subject/lesson/4756/start/
203542/

https://resh.edu.ru/subject/lesson/4756/start/
203542/

IMousarus:
MepeCceKarIIecs

16.09.2023

https://resh.edu.ru/subject/lesson/4756/start/
203542/



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

MJIOCKOCTH,
NepeceKaroIIrecs npsmas u
IJIOCKOCTb;
MOJIYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIIINX
IPOCTPAaHCTBEHHBIX (QUTYD,
HECYIIECTBYIOLINX
00BEKTOB

21.09.2023

AKCHOMBI CTEPEOMETPUHN U
NIEPBbIE CJIECJCTBUS U3 HUX

23.09.2023

https://resh.edu.ru/subject/lesson/4756/start/
203542/

AKCHUOMBI CTEPEOMETPUH U
MIepPBBIC CJICCTBUS U3 HUX.
Crioco0bI 3a1aHUS IPSIMBIX
1 IIJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o03HaueHus IPSIMbBIX U
IUIOCKOCTEM

28.09.2023

https://resh.edu.ru/subject/lesson/4756/start/
203542/

N3obpaxenue ceueHmit
NUpPaMU/JIbL, KyOa 1
NIPU3MBI, KOTOPBIE
IPOXOJAT uepe3 ux péopa.
N300paxkeHue
nepeceyeHust MoJIy4YeHHbBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUH

30.09.2023



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

10

11

Pa3sHbBIMH IBETAMU

Meton cienoB i
MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHui
IPSIMBIX U IIJIOCKOCTEMN

[TocTpoenue ceueHuii B
nupamujie, Kyoe mo Tpém
TOYKaM Ha pEopax.
Coznianue BBIHOCHBIX
YEPTEKEH U 3aIIUCh LI1aroB
IIOCTPOCHUS

05.10.2023

07.10.2023

12

[ToBTOpEeHUE
miaHuMerpun: Teopema o
IPONOPLUOHATIBHBIX
otpeskax. [Tomoodue
TPEYroJIbHUKOB

12.10.2023

13

IToBTOpEeHME
mianuMerpun: Teopema
Menenas. Pacuetsl B
CEUEHHUSAX Ha BHIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS IUTAHUMETPUH U
CTEPEOMETPUN

14.10.2023

14

KonTponbhas pabota

"AKCHOMBI CTEPEOMETPHUH.

Ceuenung"

19.10.2023

15

Bzaumnoe PAaCIIOJIOKCHUC

21.10.2023

https://resh.edu.ru/subject/lesson/6133/start/



https://resh.edu.ru/subject/lesson/6133/start/272668/

16

IPSIMBIX B TIPOCTPAHCTBE.
CxkpemuBarouecs
npsimbie. [Ipu3Haku
CKPEIIMBAIOIINXCSI
npsiMbix. [lapamienbHbie
NpSIMBIE B TIPOCTPAHCTBE

Teopema o CyIecTBOBaHHH
Y €MHCTBEHHOCTH TIPSIMOM
napasuieibHON JaHHOU
MPSMOM, MPOXOASIIIICH
yepe3 TOUKY MPOCTPAHCTBA
1 HE JIeKaIllell Ha JaHHOU
npsMoi. Jlemma o
MePECCUCHUH
napaieIbHbIX MPSMBIX
IJIOCKOCTBIO

26.10.2023

272668/

https://resh.edu.ru/subject/lesson/6133/start/
272668/

17

[TapamiensHOCTB Tpex
npsMbIxX. Teopema o Tpéx
NapauIeIbHBIX IPSIMBbIX.
Teopema o
CKPEIIHBAIOIINXCS TPAMBIX

28.10.2023

https://resh.edu.ru/subject/lesson/6065/start/
125651/

18

[TapannensHoE
POCKTUPOBAHUE.
OcHoBHBIE CBOCTBa
napajielbHOTO
IPOEKTUPOBAHMUSL.
N3ob6paskenue pazHbIx

09.11.2023



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

buryp B mapajienbHOR
MIPOSKIIUU

19

IlenTpanpHas npoexuus.
VYTroJ1 ¢ COHaNpaBICHHBIMA
CTOPOHAMU. YTOJI MEXKIY
IPSIMBIMU

11.11.2023

20

3anauun Ha JOKA3aTENbCTBO
Y UCCIICIOBAHUE,
CBSI3aAHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
HPOCTPAHCTBE

16.11.2023

21

[TonsiTHs: MapaIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3nak
[IapaJUIEIbHOCTH IPSIMOU U
iockocTH. CBolicTBa
NapaJuIeIbHOCTH MIPSIMOU U
IIJIOCKOCTH

18.11.2023

https://resh.edu.ru/subject/lesson/6065/start/
125651/

22

23

I'eomeTpuueckue 3agaun
Ha BBIYUCIICHUE U
JIOKa3aTelIbCTBO,
CBSI3aHHBIE C
MapaJuIeIbHOCTBIO IIPSMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoeHue ceuenus,
IIPOXOJAIIETO Yepe3

23.11.2023

25.11.2023



https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

JTAHHYIO MPSIMYI0 Ha
YyepTexe U NapajlieIbHOTO
JIpyrou npsamoii. Pacuér
OTHOLLIEHHUH.
[TapannenpHast IpOEKLUs,
MpPUMEHEHUE IS
MOCTPOCHHS CEUEeHUH KyOa
U Hapajuiesenuea.
CaoiicTBa
napasuiesenunena u
MPU3MBI

24

25

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napamieabHOCTH
JIBYX 1iockocreit. Teopema
0 MapaJlyIeIbHOCTH U
€IMHCTBEHHOCTHU
MJIOCKOCTH, MPOXOASAIIEH
yepe3 TOUKY, He
MPUHAJICKALTYIO TaHHOU
TIJIOCKOCTH | CIICJICTBUS U3
HEE

CaolicTBa napamieabHbIX
IJIOCKOCTEN: O
MapauIeTbHOCTH MPSIMBIX
repeceyeHus npu
MEPECCUYCHNU NBYX
MapauIeIbHBIX TUIOCKOCTEH
TpeThel, 00 OTpe3Kax

30.11.2023

02.12.2023

https://resh.edu.ru/subject/lesson/6129/start/
131672/

https://resh.edu.ru/subject/lesson/6129/start/
131672/



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

26

27

napauieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHBIMU
IUIOCKOCTSIMH; O
MePECEUCHHUH MPSIMOU C
JIBYMS TTapaJuIeIbHBIMU
IUIOCKOCTSIMH

[loBTOpEHME: TEOpEMaA
[Tucdaropa Ha MIOCKOCTH.
[ToBTOpEHHE:
TPUTOHOMETPUS
MPSMOYTOJIBHOTO
TPEyroJbHUKA

CgoiicTBa ky0a u
IIPSIMOYTOJIBHOTO
napajuieenunesa.
Brruncnenue
OTpE3KOB B KyOe U
IPSIMOYTOJIBHOM
napajuieaenunese

07.12.2023

09.12.2023

https://resh.edu.ru/subject/lesson/5444/start/
221486/

28

[IeprieHAUKyYIAPHOCTH
MIPSIMOM M INIOCKOCTH.
[Ipn3nak
NEePIEHANKYJIIPHOCTH
PSIMOM M TUNIOCKOCTH

14.12.2023

https://resh.edu.ru/subject/lesson/4724/start/
20411/

29

Teopema o CyiecCTBOBaHUHU
U CAUHCTBECHHOCTU

16.12.2023

https://resh.edu.ru/subject/lesson/4724/start/
20411/



https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/5444/start/221486/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/

IIPSAMOM, IPOXOIAILIEH
4yepes3 TOUYKY IPOCTPAHCTBA
U NEePIEHIUKYIISIPHON K
IUIOCKOCTH

30

ITnockoctu n
MEPHEHINKYIAPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

21.12.2023

https://resh.edu.ru/subject/lesson/4757/start/
20566/

31

[IepnienauKkymnsp u
HakJIoHHas1. [locTpoenue
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

23.12.2023

https://resh.edu.ru/subject/lesson/6127/start/
221519/

32

33

34

Teopema o Tpéx
NepreHuKyIsIpax (npsmast
U oOpaTHast)

Yron mexay
CKPELIUBAIOIIMMUCS
IPSIMBIMU

[Tonck neprieHIMKyYIApHBIX
MPSIMBIX C TOMOIIBIO
NEepPHEHANKYISIPHBIX
MIOCKOCTEM

28.12.2023

11.01.2024

13.01.2024

https://resh.edu.ru/subject/lesson/4748/start/
20810/

35

OproronanbHOe
IPOEKTHUPOBAHUE

18.01.2024

36

[TocTpoenue ceuenunit kyoa,
MIPU3MBI, TPABUIBHOU
MUPAMUJIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKIINU

20.01.2024



https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/6127/start/221519/
https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

37

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[ImockocTn cuMMeTpuii B
MHOTOTpaHHHKaX

25.01.2024

38

[Ipu3naxk
NEPIEHIUKYJIAPHOCTH
IIPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CHMMETPUU

27.01.2024

39

[IpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKHU J0
IJIOCKOCTH

01.02.2024

40

CriocoObl OIyCTHTD
NEePIEeHIUKYIISPBL:
CUMMETpPUS, CABUT TOUKU
I10 MapaIeIbHON MPAMON

03.02.2024

41

42

43

CnBur no HenapamieabHOU
IIPSIMOM, U3MEHEHHE
paccTosHu

KonrponbHas pabora
"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTee"
[loBTOpEHME: Yroa Mexay
IPSIMBIMU Ha IVIOCKOCTH,
TPUTOHOMETPHS B

08.02.2024

10.02.2024

15.02.2024




POM3BOJIEHOM
TPEYroJibHUKE, TeopeMa
KOCHUHYCOB, YT'OJl MEXKIY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU B IPOCTPAHCTBE

44

45

I'eomerpuueckue MeToabl
BBIYHUCIICHUS YTJ1a MEXY
OpSMbIMU B
MHOIOrpaHHMKax./[Byrpan
HbIN yroiy. CBOMCTBO
JIMHEUHBIX YIJIOB
JBYTPaHHOIO yria

[lepnenaukynspHbie
miockoctH. CBOMCTBa
B3aUMHO
MePIEHINKYISIPHBIX
mockocteit. [Iprusnak
NePIEHANKYISIPHOCTH
MIJIOCKOCTEH; TeOpemMa o
IIPSIMOM IepeceueHus IByX
IJIOCKOCTEN
NEepHEHANKYISIPHBIX
TpEThel MIOCKOCTH

17.02.2024

22.02.2024

https://resh.edu.ru/subject/lesson/6063/start/
21120/

46

[IpssMOyTONBHBIN
napajuiesenumnesn; Kyo;
MU3MEPEHHUs], CBOMCTBA
MPSIMOYTOJIBHOTO

29.02.2024



https://resh.edu.ru/subject/lesson/6063/start/21120/
https://resh.edu.ru/subject/lesson/6063/start/21120/

napajulesenuIe1a.
Teopema 0 AuaroHanu
MPSAMOYTOJIBHOTO
napasuiesienuiea u
CIIEJICTBUE U3 HEE

47

CrepeomMeTrpuueckue u
NPUKIIAJIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM
PACHOI0KEHHEM TPSIMBIX U
IUIOCKOCTH

07.03.2024

48

[ToBTOpeHue:
CKpEINBAIOIINECS
IpsIMbIE, TApAJLIIEIIbHBIE
IUIOCKOCTH B CTaHJApTHBIX
MHororpanaukax. ITapa
NapauIeIbHBIX TNIOCKOCTEN
Ha CKPCIIHUBAIOIIUXCA
IIPSIMBIX, PACCTOSTHUE
MEXIY
CKpCIIUBAOIINUMHUCA
IPSIMBIMU B IIPOCTBIX
CUTYyalusAX

14.03.2024

49

Paccrosane ot ToUkH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH.
Brrunciienue paccrosHui
MEKIY

16.03.2024




CKPEILIMBAIOIIMMUCS
MPSIMBIMH C TTIOMOIIBIO
NEePIEeHIUKYIIPHON
IJIOCKOCTH

50

51

TpéxrpanHslil yro,
HEpaBEHCTBA JJIs
TPEXIPaHHBIX YTJIOB.
Teopema I[Tudaropa,
TEOpPEMbI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO
yria

DnemMeHTHI chepuuecKoi
TEOMETPHH: Te0/Ie3UUECKUe
JIMHUU Ha 3emiie

21.03.2024

21.03.2024

52

KontponsHas pabora
"Vrubl u paccrosiHus"

23.03.2024

53

54

55

Cucrematuzanus 3HaHUN
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

ITupamuna. Bunasl
nupamu. [IpaBunbHas
nupamua

[Ipusma. Ilpamas u
HAaKJIOHHAs MPU3MBI.
[IpaBunpHas npuzma

04.04.2024

06.04.2024

11.04.2024

https://resh.edu.ru/subject/lesson/6018/start/
221550/

https://resh.edu.ru/subject/lesson/5866/start/
221576/

https://resh.edu.ru/subject/lesson/6018/start/
221550/

56

[IpsiMoit mapannenenunen,
PSIMOYTOJIBHBIN

13.04.2024



https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/5866/start/221576/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://resh.edu.ru/subject/lesson/6018/start/221550/

57

58

59

napaiesienunes, Kyo

Beinykiibie
MHOIOIpaHHMKHU. Teopema
Oiinepa

Beinykiibie
MHOrorpaHHuku. Teopema
Oiinepa. [IpaBuibHbIC U
NOJIyTIpaBUJIbHbBIE
MHOTOT'PAaHHUKHU

KonTponbnas pabota
"MHororpaHHuku"

18.04.2024

20.04.2024

25.04.2024

https://resh.edu.ru/subject/lesson/4023/start/
149352/

60

[TonsiTue BexkTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

27.04.2024

https://resh.edu.ru/subject/lesson/4758/start/
21648/

61

62

63

64

Cymma BekTopoB. PazHocTb
BEKTOPOB

IIpaBuio
napajuiejaenunesa.
YMHOKEHUE BEKTOpa Ha
YHUCIIO0

Pa3znoxxenue BekTopa mno
0a3ucy TpE€x BEKTOPOB, HE
JIeXKAIIUX B OJHOM
IUIOCKOCTH

CkansgpHO€E MPOU3BEACHHUE.
Brruucnenue yria mexnay
BEKTOpPAaMHU B NMPOCTPAHCTBE

02.05.2024

04.05.2024

16.05.2024

18.05.2024

https://resh.edu.ru/subject/lesson/6404/start/
132055/



https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/4758/start/21648/
https://resh.edu.ru/subject/lesson/6404/start/132055/
https://resh.edu.ru/subject/lesson/6404/start/132055/

65 IIpocrenmue 3anauu ¢ 1 23.05.2024
BEKTOpAMU

66 O6o0menue u } 1 25.05.2024
cHUCTEeMaTHu3alus 3HaHU1

67 Hrorosas KOHTPOJIbHAA 1 30.05.2024
paboTta

68 O6o00menue u } 1 30.05.2024
cucTeMaTu3alus 3HaHui

OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




11 KITACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
IToBTOpenue Tembl "KoopauHaTtet
1 BEKTOpPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
2 [ToBTOpenue Temsl "CkansgspHoe 1
MPOMU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE 1
IPSIMOM, IPOXOASIIEN Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounssenenne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IPOrpaMMHUPOBAHKE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
IpOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéra yria 1

MCKAY NPSIMBIMH B MHOT'OI'pPaAHHHUKAX




AHaIIMTUYECKHE METO/IbI pacyéra yria

11 ME¥K]1y TIJIOCKOCTSIMU B
MHOI'OI'paHHHKaX

12 dopMyia pacCTOSIHUSA OT TOYKH 10
IUIOCKOCTH B KOOpJAHWHATaX

13 Haxoxnenue paccTosHUN OT TOUKH 10
IIJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHUM OT TOYKHU 10
IUIOCKOCTH B NIPaBUJIbHON MHUpaMuJie

15 KonTtponpsHas pabora "AHanutudeckas
reomerpust"”

16 CedeHuss MHOIOIpaHHUKOB!
CTaHJapTHbIE MHOTOTPAHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/{
CJIEJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUCHUS
HPSMBIX U IIJIOCKOCTEN

19 [TapamienpHble IPSIMBIE U TNIOCKOCTH:
napaJuleJIbHbIE CEUEHUS

20 [TapamienpHble IPSIMBIE U TNIOCKOCTH:
pPacy€T OTHOLIEHUN
[TapannenbHble IPsIMbIE U TNIOCKOCTHU:

21 YTJIbI MEXKTY CKPEIMBaIOIIUMUCS
TPSIMBIMH

22 [lepneHuKynsIpHBIE IPSIMBIE U




IIJIOCKOCTH: CTAHJAPTHBIE Mapbl
NEPIEHAUKYJIAPHBIX INIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

23

[IepnieHauKyIsIpHBIC IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIEHAUKYIIAPAX

24

25

26

[leprienquKyngpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOI'PaHHHUKAX

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (DOPMYITBI JIsI
TJI0IIAIEH, COOOpaKEHHUS 1O 100U

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, (JOPMYJIBI AJIs
TJI0IIAIEH, COOOpaKEHHUS 1O 100U

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIbI JJIs
TJI0IAJIeH, COOOpaXKeHUsI IO 100Ut

28

29

30

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKeHUs O 100ust

[Tnomany ceyeHnii MHOrOrpaHHUKOB!
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS O 100Mst
KonTtponshas padora "[loBTopenue:

MHOT'OTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"




31

O6béM Tena. OOBeM MPSIMOYTOIBHOTO
napajuiesenunesia

32

33

34

3anmaun 00 yaBOCHUU Ky0a, O
KBajIpaType Ky0a; O TPHCEKIUH yriia
CrepeoMeTpUyeCcKUe 3a1a4H,
CBSI3aHHBIC C 00BEMOM TMPAMOYTOIBHOTO
napaJuiesienumnesaa

HpI/IKJIaLIHI)IG 3aaa4u, CBA3aHHBIC C

BBIUHCIIEHHEM 00BEMA MpAMOYT'OJIbHOI'O
nmapauiCiICimIcaa

35

36

37

O0BEM IPSAMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIYUCIIEHUEM 00BEMOB
IIPSIMOM TIPU3MBI

[TpuknaaHble 3a7auu, CBA3aHHBIE C
00BEMOM NPSIMOI TPU3MBI

38

Brruucnenue 00EMOB TEJ C ITOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

39

40

41

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
MAPaMU/IBI

dopmyna 00bEMa MUPaMHIBL.
OTtHoteHNEe 00BEMOB TUPAMU]T C
0o0LINM YTJIOM

dopmyna 00bEMa MUPaMHIBL.




OTtHomIeHne 06bEMOB MTUPAMUJL C
00LIUM YIJIOM

CrepeomeTpuyeckue 3aj1auu,

42 CBsI3aHHBIE C 00bEMaMU HAKJIOHHOMN
MIPU3MBI

43 CrepeoMeTpuueckue 3a1auu,
CBsI3aHHbBIE C 00bEMAaMU TUPAMU/IBI
[Ipuknanaeie 3apa4un mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
PU3MBI

45 [Ipuknanueie 3apaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MHUPaMUJIbI

46 [Ipumenenue 00bEMOB. Beruucienue
PaccTOsHUSA J0 IIOCKOCTH

47 Konrponsnas padora "O6béM
MHOTOTpaHHHKaA"
unuaapudeckas MIOBEPXHOCTD,

48 00pa3yromIue MUIHHIPUICCKON
MTOBEPXHOCTH

49 Humuuap. [IpsMoi KpyroBoi HUIMHAD.
Inomaae MOBEpXHOCTH LMIIMHAPA
Konuueckas moBepXHOCTb,

50 o0pa3yromye KOHUYECKOH
nosepxHoctu. Konyc

51 CedeHue KOHyca MIOCKOCTHIO,

HapaHHCHBHOﬁ IIJIOCKOCTH OCHOBAaHMHA




52

Yceuénnslii konyc. M3o0paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

53

54

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTU KOHYyCa
[Tnomaas 6OKOBOM MOBEPXHOCTH U
MIOJTHOM TTOBEPXHOCTH KOHYyCa

55

CrepeomeTpryuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MOCTPOCHHEM CCUCHHI IIWIINH/IPA,
KOHYycCa

56

CrepeomeTpHuuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
MIOCTPOEHUEM CEUEHUH LWIIUH]IPA,
KOHYca

57

58

59

IIpuxnagHelie 3a1a4n, CBI3aHHBIE C
UWIAHAPOM

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
OUIAHAPOM

Cdepa u map

60

61

62

[Tepeceuenue cdepsl U mapa ¢
1ockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBI0. Bun u n306pakenue mapa

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUTOCKOCTHI0. B 1 m300paskenne mapa

VYpasuaenue chepsl. [Inomans chepst u




63

64

e€ yacrei

Cummetpus cdepsl 1 mapa
CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

CBsI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOCHUEM UX CEYEHUI MII0CKOCTHIO

65

CrepeomeTpryuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsi3aHHBIC CO chepol U mapom,
MIOCTPOCHHEM MX CCUCHHH TIOCKOCTHIO

66

67

68

[IpukitagHblie 3a1a4n, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIIEHUS B OKPY>KHOCTH,
CTaHJapTHBIE TO100US

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUSA
U MHOTOT'paHHUKOB

69

3amaun o Teme "Tena v MOBEPXHOCTH
BpaieHus"

70

71

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

Konrponsnas pabdora "Tena u
MOBEPXHOCTHU BpanieHus"

72

O06Beém muuHapa. Teopema 06 00bEME
IPSAMOTO NUWJIMHIpA

73

Brruucienue 00bEMOB TEN ¢ HOMOILBIO




onpenenéuHoro uarerpana. OobEmM
KOHYyCa

74

75

76

Iinomaau 6OKOBOM M IMOJHOM
MOBEPXHOCTU KOHYCa
CrepeoMeTpriecKue 3a/1a4H,
CBsI3aHHBIE C BHIYHCIIEHHEM 00BEMOB
MUJTUHIPA, KOHyCa

[Ipuknanaeie 3apa4un mo Teme "OObEMBI
Y TJIOIIaAu TOBEpXHOCTEH Ten"

7

O0BEM 11apa U MapoBOTO CEKTOPA.
Teopema 06 06bEme mrapa. [1nomans
cdepsl. CTepeoMeTpuUecKre 3a1a4u,
CBSI3aHHBIE C BEIYUCIIEHHEM 00BEMOB
1Iapa, IapoBOro CErMeHTa U MIapoBOTo
CEeKTOpa

78

[Tpuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 11apa U
momaaso cgepbl. COOTHOIEHUS
MEXTy TUIOIIAIMU TIOBEPXHOCTEN U
00BEMamMu MOJOOHBIX Tell

79

[TonoOHbIe TENa B MPOCTPAHCTBE.
N3menenue 00bE€Ma npu mog00uu.
CrepeoMeTpuuecKkue 3aaauu,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
TeN U TUIoIaiel TOBEPXHOCTEM

80

KonTponbnas padota "I[lnomanu
MOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"




81

JBH>KEHUs MPOCTPAaHCTBA.
OrobOpaxenus. [BuxeHus: 1 paBEHCTBO
¢buryp. O6mme cBOMCTBa ABUKCHUN

82

Buael n1BukeHMi: napaieIbHbIN
MIEPEHOC, IEHTPAJIbHAs! CHMMETPHUS,
3epKaJibHasi CHAMMETPHS, TOBOPOT
BOKPYT IIPSIMOMA

83

84

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

['eomeTpuueckue 3a1aun Ha
NPUMEHCHHE JIBHKCHHSI

85

KonTponpHas padora "BekTops! B
npoctpaHcTae”

86

Ob6o6maromee mosropenue 11 moHsTuii
¥ METOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"ITapanienbHOCTb MPSAMBIX U
MJIOCKOCTEH B MpocTpaHCcTBe"

87

O6o06matomiee moropenue 11 monHsTHit
U MeToJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"BexTopsl B mpocTpaHcTBe"

88

89

Ob6o6maromiee noropenue 11 nonsTuit
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"BekTopsl B mpocTpaHcTBe"

Ob6o6maromiee nosropenue 11 nonstuit




U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6BbeM MHOTOTpaHHHUKA"

90

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"O6BbeM MHOTOTpaHHHUKA"

91

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlus 3HAHWIA:
"ITnomany noBEpXHOCTU U 0OBEMBI
KpyTJbix Ten"

92

Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIlns 3HAHWIA:
"Ilnomany MOBEpXHOCTU U 0OBEMBI
KpYIJIbIX Ted"

93
94

Wrorosas koHTposibHas paboTa

Hrorosas KOHTPOJIbHaA pa60Ta

95

96

97

[ToBTOpenue, o6odIIeHNE 1
crucTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

98

Hcropus pasBUTHs CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'eomeTpust. 10— 11 kmaccsl : yueb. 1js 061eo0pa3oBat. yUpexKaeHUH :

6a308BbIil 1 podui. ypoBau C. Atanacsiv, B. @ . byry3os, C. b. KagomiieB u

1p.

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Meronnueckue pekomennanuu. 10-11 kiaccsr (k yueonuky Atanacsa JI. C. u
ap.)

['eometpusi. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa -

Caaxsn C.M., byry3os B.®.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/subject/17/10/

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