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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHOHAYYHOW HAIIPAaBJIICHHOCTH M MPEAMETOB T'YMAaHUTApPHOIO IMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U ONpPOBEpPraTb THUIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl MPU PEIICHUHM 337a4 €CTECTBEHHOHAYYHOIO ILIMKJIA, B YAaCTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHAUBUAYAIbHBIX CHOCOOHOCTEH, OOydYaloIUXCcs MpuU
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO NpodheCCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne MPEACTABICHUS O T€OMETPUM KaK 4acTH MHUPOBOM KYJIbTYPHI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUWHOTO arapara 1o pa3jaeiny
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapTHbIE CIIOCOOBI PEeIICHHUs 3a/1aY;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX TeOopuid, (popMHpoBaHHE MOHMMAHHUS POJIU AKCMOMATHUKH TIPU
MIPOBEJICHUU PACCYKICHUM;

(dopMupoBaHuE YMEHUS BIaI€Th METOJAMH JI0Ka3aTEeIbCTB U aJITOPUTMOB
pEeLIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJHUTD JIOKA3aTEIIbHBIE PACCYXKACHUS B
XOJI€ pEeUIEHUs CTEPEOMETPUUYECKUX 3a1ad U 3a]1a4 C IIPAKTHYECKUM COAEPIKAHUEM,
(popMHpOBaHUE NPEJICTABIECHUS O HEOOXOAUMOCTH J0Ka3aTEIbCTB IPH



000CHOBaHMHM MaTEMaTUICCKUX YTBEPKACHUHN M POJIM aKCHOMATUKHU B TIPOBEICHUN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTEM 00yJarommXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKM3HEHHBIX CUTYAIMSIX W MPU U3YYCHUHU IPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMH ydeOHOTOo Kypca «['eoMerpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMHU», PEICBAHTHBIMM T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHusi denepanbHoil padoueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaiuch  HEOJHOKPATHO. OJTO  TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHHM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh MPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
IPOCTPAHCTBE, MpPSMbIE MapayieNbHble W TMEPHEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMoil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIE: PACCTOSTHUE OT TOYKU IO TIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW M IUIOCKOCTBIO, ABYIPaHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs IHUpPAaMUIA, [paBUJIbHAsA TPEYroJibHAas NHUpaMUa W IPABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IJIOAJAbh OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOU MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHEe KOMILIAaHApHBIE BEKTOPHI. [IpH3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalIpHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TIPU3MBI, IIMHJPA, TUPAaMHUIbl U KoHyca. O0BEM mapa M mapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOusi, roMoreTusi. Pemienue 3amay Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBaHUIO U TPOXOJSLIUE YEpe3 BEPIINHY), CEUCHHS 111apa, METOAbl TTOCTPOCHHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOMCTBA BEKTOPHOTO YMHOXEHHs. [IpsiMmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBIWKEHHWH. Buasl IBWKEHWHN: TapauielbHBIA TEpPEeHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MAaTeMaTHYECKUX OCHOBAX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKOM I'pakJIaHCKOW UICHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYyAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs U3HUEcKass aKTUBHOCTb), (PH3NYECKOE COBEPIIEHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTU4YE€CKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX Mpo0JieM, OpUCHTAIIS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE IMPU3HAKH MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBATH W  NIPEOOPA3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUNL;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarebckue AeiicTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHHUs,  MCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, NaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3jIMYHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)KaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBbl, pelIraeMoi 3ajadd, BBICKA3bIBATh HJEH, HAIlCJICHHBIC Ha ITOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, dKCIIEPUMEHTA, UCCIICI0BaHUsI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATh IJIaH, AJITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO pELICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUNM U MBICIUTEILHBIX MPOIIECCOB, UX PE3YyJbTAaTOB, BIAACTh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYXIaTh WPOLECC U pe3yiabTaT padoTHl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIAMH B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KJIAacCU(PUIMPOBATH  MHOTOIPAHHHUKHM, BbBIOMpas  OCHOBaHMS IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJ C MpUMEHEHUuEM HOopMyIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMHU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHSATHh TIOJYYEHHbIE 3HAaHMS HAa TMPAKTUKE: CpPaBHUBATh W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSTHA W TEOpPEM, ammapara aireOpbl, pemarh MPaKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIApP, KOHYC, cdepa W 1ap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCISTh COOTHOIIEHUSI MEXTY TIJIOMIAIMU TTOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4 HAa BBIYMCIICHHUE YTJIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBHKECHHIA;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapannenbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUYECKNX BEIIUYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTUS, TEOPEMBI, CBOWCTBA B  IIPOLECCE IIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPaKTHYECKHE 3aJadd, CBA3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoumyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM Ipakruyec | (uupposbie)
KoHTpoJbHbIE
n/n NPOrpaMMblI Bcero KHe o0pa3oBaTe/ibHbIE
padoTsI
paboThI pecypchl
1 BBenenue B ctepeomMeTpuio 23 1 1
B3anMHOe€ pacnosiokeHue NpsiMbIX B
2 6 0 0 :
IpOCTPAHCTBe https://m.edsoo.ru
3 [MapaienbHOCTh MPAMBIX M INIOCKOCTEH B 8 1 0 https://resh.edu.ru
MPOCTPAHCTBE www.school-
4 [eprieHAUKYIAPHOCTD MPSAMBIX U 25 0 L collection.edu.ru
IUIOCKOCTEH B MPOCTPAHCTBE https://www.yaklass.ru
VYTJBl U pacCTOSTHHS 16 1 0 https://uchi.ru/
MHororpaHHuKH 7 1 0 https://sdamgia.ru/
BekTopsl B mpocTpaHcTBE 12 1 https://myschool.edu.ru/
3 [ToBTOpEHue, 0000IICHNE M CUCTEMAaTU3AIIHSI 5 1 0
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 3



https://m.edsoo.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://sdamgia.ru/
https://myschool.edu.ru/

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
1 AHanmuTHYECKasi TEOMETPHS 15 1 0
https://m.edsoo.ru
9 [ToBTOpenue, 06001IIEHNE U 15 1 0
cHCcTeMaTH3aIHsl 3HAHUI https://resh.edu.ru
3 O0BEM MHOTOTPaHHUKA 17 1 1 www.school-
Tesa BpalLeHHs 24 1 0 collection.edu.ru
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1 1 https://wwwv.yaklass.ru
KPYTJIBIX T https://uchi.ru/
6 JABiKeHus 5 0 0 https://sdamgia.ru/
7 IlopTopenmue, 0bobuenne u 17 1 1 https://myschool.edu.ru/
cUCcTeEMAaTU3alys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 3

IHOYPOYHOE IIVTAHUPOBAHHUE
10 KIJACC

Ne

w/n Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoJsbHsbie IIpakTH4eckue
padoThI padoThI

Hara
U3YYEeHUS



https://m.edsoo.ru/
https://resh.edu.ru/
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
https://www.yaklass.ru/
https://uchi.ru/
https://sdamgia.ru/
https://myschool.edu.ru/

OcHoBHbIE TIpaBHIIa H300pAKEHUS HA PUCYHKE TIOCKOCTH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[loHsTHS cTEepeoMeTpUM: TOUKa, IIPsIMasi, INIOCKOCTb,
npoctpaHcTBo. OCHOBHBIE NpaBUIIA U300paXKEHUS HA PUCYHKE
IJIOCKOCTH, MApaJJIENIbHBIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[onsiTus: nepecekaromuecs MIOCKOCTH, IEPECEKAIOLINECS
npsiMasi ¥ MI0CKOCTh; OJYIPOCTPAHCTBO

[onsTus: nepecekaromuecs MIOCKOCTH, IEPECEKAIOLINECS
npsiMasi ¥ MI0CKOCTh; OJYIPOCTPAHCTBO

MHororpaHH1KH, U300pa’keHUe MPOCTEUITNX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIEeCTBYIOIUX 00BEKTOB

MHororpaHHuKH, U300pa’keHne MPOCTEUITNX MPOCTPAHCTBEHHBIX
(uryp, HEeCyIecTBYIOINUX 00bEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEACTBHUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE CIIEIACTBUS U3 HUX

AKCHOMBI CTepeOMETPHUH U TIEpBbIE ClIeACTBHUS U3 HUX. CrocoObl
3aJlaHus IPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUCHUS
MPSIMBIX U IJIOCKOCTEH

10

N300paxkenue ceueHnil mupamMupbl, Kyda v Mpu3Mbl, KOTOPbIE
MPOXOJAT yepes ux péopa. M3obpakeHue nepeceyeHus
MOJIy4YEHHBIX TIOCKOCTeH. PackparnirBanue mocTpoeHHbIX
CEUeHUH pa3HbIMU I[BETAMU

11

N3o00paxkenue ceueHnit mupamMupbl, Ky0a v MpU3MbI, KOTOPbIE
MPOXOJAT yepes ux péopa. M3obpakeHue nepeceyeHus
MOJIYYEHHBIX IIOCKOCTEN. PackpammBanue mocTpoeHHbIX
CEYEHU pa3HbIMHU LIBETaMH

12

N306paxenue ceueHuit mupaMubl, Kyoa u Ipu3Mbl, KOTOpbIE




MPOXOIAT Yepe3 ux péopa. M3obpakeHue nepeceueHus
MIOJTY4YEHHBIX IUIOCKOCTEN. PackpammBanue NOCTPOEHHBIX
CEYECHMM Pa3HbIMM LIBETaMU

N3o06pakenue ceueHnit mupaMusl, Kyda u IpU3MbI, KOTOPBIE
IpOXOJAT Yepe3 ux péopa. M3zoOpaxxeHue nepecedeHus

13 IIOJIY4YEHHBIX IUIOCKOCTEN. PackpammBanue NoCTpOEHHBIX
CEUYEHU pa3HbIMHU LIBETAMH
14 MeTto crieoB AJist MOCTPOCHUSI CEUEHU N
15 Merto crnenoB i mocTpoeHus ceueHuii. CBOMCTBa nmepeceueHuit
MPSIMBIX U INIOCKOCTEN
16 Merton cnenoB i MOCTpoeHus ceueHnil. CBOMCTBA MepeceueHMit
MPSIMBIX U IIOCKOCTEN
[TocTpoenue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha
17 pé6pax. Co3manne BEIHOCHBIX YEPTEKEH U 3aIUCh 1I1aroB
IIOCTPOEHUS
[TocTpoenune ceueHuii B mupamu/ie, Kyoe 1mo Tpém Toukam Ha
18 pé6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB
MIOCTPOEHUSA
[TocTpoenue ceuenwuii B nupamuie, Kyoe mo TpéM Toukam Ha
19 pé6pax. Co3manne BBIHOCHBIX YEPTEKEH U 3aIUCh 1I1aroB
MIOCTPOEHUSA
[TocTpoenue ceyenwuii B mupamuie, Kyoe mo TpéM ToUKam Ha
20 pe€bpax. Co3nanue BRIHOCHBIX YEPTEKEH U 3aIUCh IaroB
MIOCTPOEHUS
21 [ToBTOpenue mianumerpun: Teopema 0 NPONOPLUOHATIBHBIX
orpeskax. [logoGue TpeyroibHIUKOB
29 IToBTrOpenue nanumerpun: Teopema Menenas. PacueTsl B

CCUCHUAX Ha BBIHOCHBIX YCPTCIKaAX. I/ICTOpI/I}I Pa3BUTHUA




INIAaHUMETPUU U CTCPCOMCTPUHU

23

KonTtponsHas padota "Axcuomsl crepeomerpun. CeueHus "

24

B3anMHOe€ pacnoiokeHue IpsiMbIX B IIPOCTPAHCTBE.
CkpemuBarouiuecs npsiMele. [Ipu3Haky cKpeyBaromuxcs
npsMbIX. [lapamienbHble IpsiMble B IPOCTPAHCTBE

25

Teopema o cyiiecTBOBaHUM U €AMHCTBEHHOCTH MPSIMOM
NapajuIeIbHON JAHHOW MPSMOM, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKallleW Ha TaHHOU npsmoi. Jlemma o
MEPECEUCHHUH MaPAIIENbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamrenpHOCTB TpeX MpAMBIX. TeopeMa 0 TPEX mapayIeIbHbIX
npsAMBIX. Teopema 0 CKpeIMBAOIIMNXCS MPSAMBIX

27

[TapannensHO€ npoekTupoBanue. OCHOBHBIE CBOMCTBA
napajuieIbHOTO MpoeKTHUpoBaHus. M300paxenue pa3Hbix Gpuryp B
MapayieIbHON MPOEKIIUU

28

LlenTpanpHas mpoeKUus. YT0JI ¢ COHANPABICHHBIMH CTOPOHAMH.
Yroa Mexay npsMbIMU

29

3a1a4y Ha JO0Ka3aTeIbCTBO U MCCIEI0BAaHNE, CBI3aHHEIE C
PacCIOJIOKEHHUEM TIPSMBIX B IPOCTPAHCTBE

30

[TonsTHs: napamienbHOCTh IPSIMOM U IJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napamieabHOCTH MPSAMON U MIIOCKOCTH. CBOMCTBA
NapauiebHOCTH MPSMON U TUIOCKOCTH

31

I'eomeTrpuueckue 3a1aun Ha BEIUMCICHHUE U JI0KA3aTeIbCTBO,
CBSI3aHHBIE C MMAPAIJICIIBHOCTHIO MPAMBIX U TUNIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoenue ceueHus, MPOXOASAILEro Yepe3 JaHHYI0 IIPSIMYIO Ha
YEepTEKEe U MapalIeIbHOTO APYrou npsaMon. Pacyér oTHOIIEHHT

33

HapannenLHaﬂ MMpoCKIUA, TPUMCHCHUC AJId IIOCTPOCHUA CEUYCHUI
KY6a " nmapaJureiicnuicaa. CBoiicTBa napajiiejicnmicaa u nmpu3mMbl




[TapamenpHble 10ckoCTU. [Ipu3HaKU NapaIeIbBHOCTH JBYX

34 .
IJI0CKOCTEN
Teopema o napamieabHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,

35 MIPOXOALIeH yepe3 TOUKY, He MPUHAJIeKAIYIO TaHHON
IIOCKOCTH U CIEACTBUS U3 HEE
CpoiicTBa napauIeabHbIX INIOCKOCTEN: O MAPAIICIIbBHOCTH

36 MPSIMBIX TIEPECEUSHHS TTPH TIEPECCUSHUH IBYX MapajuIeITbHbBIX
IIJIOCKOCTEHN TPEThen
CpoiicTBa napauieabHbIX MJIOCKOCTEN: 00 OTpe3Kax

37 MapajuIeIbHBIX MPSMBIX, 3aKITFIOYEHHBIX MY MapalIeIbHBIMH
TUTOCKOCTSIMU; O TIEPECEUCHUN TIPSIMOM € IBYMSI TTapajlIeIbHBIMH
IJIOCKOCTSIMU

38 [TosTopenue: Teopema [udaropa Ha mIockocTH

39 [ToBTOpEHUE: TPUTOHOMETPUS MPSIMOYTOJIBLHOTO TPEYrOJbHUKA

40 CBoiicTBa Ky0a U MPSMOYTOJIBHOTO TapaljIe/Ieune/1a

41 Brruncnenue 1iaMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM
napajuieNienumnesie

42 [TepnienanKyIsApHOCTD MpsIMOM U TIOCKOCTHU. [Ipr3Hak
MEPIEeHIUKYIIPHOCTH MPSAMON U TNIOCKOCTH

43 [TepnenaukynsipHOCTh NpsiMOM U TIOCKOCTH. [Ipr3Hak
MEPIEeHIUKYIIPHOCTH MPSMON U TUIOCKOCTH
Teopema o cyriecTBOBaHHU U €IMHCTBEHHOCTH MPSIMOM,

44 MPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U NMEPICHIUKYISIPHON K
MJI0CKOCTH

45 [TnockocTu U MeprneHAUKYISIPHBIE UM MPSMbIE B MHOTOTPAaHHUKAX

46 [TnockocTu U MepNeHAUKYISIPHBIE UM MPSIMble B MHOTOTPAaHHUKAX

47 [Mepnennukynsap u HaknoHHas. [locTpoeHue neprneHauKymsipa u3

TOYKHU HaA IPAMYHO




[Iepnenaukyinsp u HaxioHHas. [locTpoeHne neprneHauKyIsapa us

48 TOYKH Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKysipax (mpsmas U oOpaTHas)

50 Teopema o Tpéx nepneHAUKysipax (mpsmas U oOpaTHas)

o1 VYroa MexIy CKpelMBaOIUMHUCA IPSMbIMU

59 [Touck neprneHauKyaspHBIX MPSAMBIX C TOMOIIbIO
MEPIEeHIUKYIIPHBIX MIIOCKOCTEN

53 OpTtoroHanbHO€ IPOEKTUPOBAHNE

54 [TocTpoenue ceuennit Ky6ua, IIPU3MBI, IPABUIIBHOM MUPAMHU/IBI C
MTOMOIIBI0 OPTOTOHAJIBHOM MPOEKINH

55 [TocTpoenue ceuennii Ky6ua, MIPU3MBI, TPABUIBHOM MMUPAMHU/IBI C
MTOMOIIBI0 OPTOTOHAIBHOM MPOEKIINH

56 CumMmeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTH.
[lnockocTn cuMMeTpUii B MHOTOTPaHHUKaX

57 [Ipu3Hak nepneHuKyJIIpHOCTH NPSIMON U IMJIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTPAaHHUKHU. Pacdyér paccTOsAHUM OT TOUKH /10
IJIOCKOCTH

59 [IpaBunbHBIE MHOTOTPAaHHUKHU. Pacdyér paccTOsAHUM OT TOUKH /10
IJIOCKOCTH

50 CrniocoObl OIyCTUTh NEPIEHAUKYIISAPbI: CHUMMETPUS, CIBUT TOUKH
10 MapaJuIeIbHON IPAMOM

61 CnBur no HenapaysIeNabHOU NPSMOM, U3MEHEHHUE PACCTOSTHUM

62 KonTponpHas padota "B3anmHoe pacnonoxeHue npsiMbIX U
MJIOCKOCTEN B MpocTpaHCcTBE"

63 [loBTOpEHUE: Yroa MKy NPSIMBIMU Ha TUNIOCKOCTH,

TPUTOHOMETPUSA B IIPOU3BOJIbBHOM TPCYT'OJIBHUKE, TCOPEMaA




KOCHHYCOB

[ToBTOpEHME: YrOJ MEK Y CKPEIIMBAOIIUMHUCS IPSIMBIMU B

64
MIPOCTPAHCTBE

65 I'eomeTprueckre METO bl BBIYMCIIEHUS YIIa MEXLY NPSIMBIMU B
MHOT'OTPaHHUKAX

66 JIByrpanHsbiit yroyu. CBOMCTBO JIMHEWHBIX YTJIOB JIBYTPAHHOTO
yria

67 [lepnennukynspHsie miockoctu. CBoiCTBa B3aUMHO
MEPIEHIUKYIIPHBIX INIOCKOCTEN
[Ipu3Hak nmepneHuKyIIpHOCTH IIIOCKOCTEMN; TeopemMa O MpsMOM

68 MepeceueHmsl IBYX TUIOCKOCTEH MepIeHANKYIIIPHBIX TPETheH
IIJIOCKOCTH

69 [IpssmoyronbpHBIN Napasuienenunen; Kyo; u3sMepeHus, CBocTBa
IPSIMOYTOJIBHOTO NapaJuIeIenuIe1a

70 Teopema 0 quaroHanu NpsMOYroJILHOTO MapajuIeeuIesa v
ClIeICTBHE U3 HEE

71 CrepeoMeTpruecKkre U NIPUKIIAJHBIC 3aJa41, CBA3AHHBIE CO
B3aUMHBIM PACIIOJIOKEHUEM IIPSMBIX U IFIOCKOCTH

79 IloBTOpEHUE: CKPEIUBAIOIIMECS IIPSAMBIE, TapaJlJICIbHbIC
IJIOCKOCTHU B CTAHJAPTHBIX MHOTOTrPaHHHUKAX
[Tapa nmapajinenbHbIX IJI0CKOCTEN Ha CKPELIMBAIOIIMXCS TIPAMBIX,

73 PacCTOSHUE MEX]y CKPELIMBAIOLIUMUCS NPSIMBIMH B IIPOCTHIX
CUTYaLUAX

74 PaccTostHue OT TOYKM 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110
IIJIOCKOCTH

75 Beruncnenue paccTosHUN MEXK Ty CKpEIUBAIOIIUMUCS PSIMBIMU
C IOMOILBIO MEPIEHAUKYIAPHON IIOCKOCTU

76 TpEXrpaHHbIl yroj, HEpaBeHCTBA AJIs TPEXTPAHHBIX YIJIOB.




Teopema [Tudaropa, TeopemMbl KOCHHYCOB B CUHYCOB IS
TPEXTPAaHHOTO yIJIa

DneMeHTHl ChepUIECKO TreOMETPHH: I'e0Ie3MISCKUE JIMHUN Ha

77 1
3emie
78 KonTtposnsHast padoTa "YTiiel 1 paccTosiHUS" 1
79 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas n HaknoHHas npusmel. [IpaBunbHas npusma 1
82 [Ipsmoit mapamienenures1, TpSAMOYTOJIbHBIN MapaJIeIenuIe I, 1
Ky0
83 Brinykiible MHOTOrpanHuku. Teopema Ditnepa 1
84 Beinykneie MHOrorpanauku. Teopema Diinepa. [IpaBunbsHbIE 1 1
MOJIyIIPABUIIbHBIE MHOTOTDAHHUKH
85 KontponbHas padota "MHuororpanHuku" 1
86 [TonsaTHe BeKTOpa HA MJIOCKOCTH U B MIPOCTPAHCTBE 1
87 CymMMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio mapasmienenurnena 1
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
o1 PaznoxeHnue BekTopa 1o 0a3zucy Tpéx BEKTOPOB, HE JISKALIUX B 1
OJTHOM TIOCKOCTH
92 CkansipHO€ pou3BEICHUE 1
93 Beruucnenue yria Mex1y BEKTOpaMH B IPOCTPAHCTBE 1
94 IIpocreiimme 3anaun ¢ BEKTOpaMu 1
95 IIpocreiimme 3anaun ¢ BEKTOpaMu 1
96 IIpocreiimme 3anaun ¢ BEKTOpaMu 1




97 [Ipocreiimue 3a1a49u ¢ BEKTOpaMu 1
98 O06o01IeHne 1 cucTeMaTu3anus 3HaHu ! 1
99 O06o01IeHre 1 cucTeMaTH3alus 3HaHU ! 1
100 Hrorosas koHTpoOJIbHAS paboTa 1
101 O06001IeHe U CUCTEMAaTHU3aIUs 3HAHUIMA 1
102 O06001IeHre U CUCTEMAaTHU3aIUs 3HAHUMA 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102




11 KVIACC

KoaunuectBo yacos Mara
Ne U3y4YeHus
Tema ypoka KonTpoabHubie IIpakTuyeckue
n/m Bcero \Homep
padoThI padoTsbI
He/eu

1 [ToBTopenue Temsl "KoopauHatsl BeKTOpa Ha MIOCKOCTH U B 1 1
npocrpaHcTae”

2 [ToBTOpenue Tems! "CkaliipHOE NTPOU3BEAEHNE BEKTOPOB" 1 1

3 [ToBTOpeHue Temsbl "Beruncienre yria Mexay BEKTOPaMH B 1 1
MIPOCTpaHCTBE"

4 [ToBTOpeHue Temsl "YpaBHEHNE IPSIMOIL, TPOXOASIIEH Yepes3 1 5
JBE€ TOYKH"

5 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1 5
OTpe3Kax

6 YpaBHEHME IIIIOCKOCTH, HOPMaJlb, YPABHEHHE IINIOCKOCTH B 1 5
OTpe3Kax
BexropHoe npousseneHue 3
JIuneliHbIe HEPABEHCTBA, JIMHEMHOE IPOrpaMMHUPOBAHUE 3

>
JIuHeliHbIE HEPABEHCTBA, JIMHEMHOE IPOTPaMMUPOBAHUE 1 3
>

10 AHanuTHYECKUE METO/IBI pacuéTa yria MeX1y NpsIMbIMU B 1 4
MHOTOTPaHHUKAX

1 AHanuTHYECKUE METO/IBI pacuéTa yrila MeXay INIOCKOCTAMHU 1 4
B MHOTOTPaHHUKAaxX

12 dopmyna pacCTOSHHS OT TOUKH JI0 TUIOCKOCTH B 1 4
KOOpJIUHaTax

13 HaxosxaeHue paccTOsSHUI OT TOUKHU JI0 TNIOCKOCTH B KyOe 1 5




HaxoxneHnue paccTosiHul OT TOUKHU JI0 TNIOCKOCTHU B

14 . 5
MPaBUILHON MHpPaAMHJIE

15 KonTtponpsHast padoTa "AHanmuTHuecKas reoMeTpus’” 5

16 CedeHusi MHOTOTPAaHHHUKOB: CTaHJAPTHBIE MHOTOTPAaHHUKH 6

17 CeueHrsi MHOTOIPaHHUKOB: METO/J1 CJIEJIOB 6

18 CedeHusi MHOTOTPaHHHUKOB: CTaHJAPTHBIE IJIOCKOCTH, 6
nepecedeHmsl MPSIMBIX U TUIOCKOCTEH

19 [MapannenbHbie TPSIMbIE U TUIOCKOCTH: MTapaJlIeIbHbIC .
CCUCHHS

20 [TapannenbHble MpsMbIe U TUIOCKOCTH: pacy€T OTHOIICHUM 7

21 [MapannenbHbie TPSIMBIE U TUIOCKOCTH: YTJIBI MEXKTY ;
CKPEIIUBAOIIUMHUCS TTPSIMBIMHA
[lepnieniukynspHbIe MPsIMbIE U TUIOCKOCTH: CTaHIApTHBIE

22 napbl NEPIEeHIUKYISIPHBIX IJIOCKOCTEN U MPAMBIX, 8
CUMMETPUU MHOTOTPAaHHUKOB

93 [lepnieniukynspHbIe MPSMBIE U TIOCKOCTH: TEOPEMa O TPeX g
MePIEeHIUKYIIpax

24 [lepnieniuKynspHbIE MPSIMBIE U TUIOCKOCTH: BHIYUCICHUS g
JUIMH B MHOTOTpaHHHUKaX

o5 [ToBTOpEHUE: TIIOMIA N MHOTOYTOJIBHUKOB, (DOPMYIIBI JIJIs 9
IJIOIA IeH, COOOPaKEHHMS 110 100U

26 [ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (DOPMYIIBI 715 9
IJIOIA IeH, COOOPaKEHHMS 110 100U

97 [ToBTOpEHUE: MO MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs 9
TIoaen, CooOpakeHusl Moa00us

)8 [Tnomaayu cedyeHnii MHOTOTPAaHHUKOB: TUIOIIA TN 10

HOBerHOCTCI‘/’I, pa3pe3aHus Ha 4acCTH, COO6pa)KCHI/I}I HO,Z[O6I/I$I




[lnomanm ceyeHnii MHOTOrPaHHUKOB: IUIOIIAAN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCcTH, COOOpaKeHHUs TO100us 10

30 KonTtponsHas padota "[loBTOpeHHE: MHOTOTpAaHHUKH, 10
CEUEHUsI MHOTOTPaHHUKOB"

31 O0BéM Tema. O0beM PSIMOYTOJIBHOTO TTapaJuIeIIeT e 1a 11

32 3anaun 00 yABOEHHH Ky0Oa, 0 KBajpaType Ky0a; 0 TpUCEKIIUU 1
yria

33 CrepeomeTpruecKue 3a/1auu, CBSI3aHHBIE C 00HEMOM 1
MPSIMOYTOJIBHOTO TapaJuIesIenuIe1a

34 [Ipuknanxeie 3a1a4n, CBsI3aHHBIE C BRIUMCIEHUEM 00BEMA 1
MPSIMOYTOJIBHOTO TapaJuIesIeInIe1a

35 OO0BEM IPSAMOI TIPU3MEI 12

36 CrepeoMeTpHUeCKHEe 3a/1a9H, CBSI3aHHBIE C BEIYUCICHHEM 1
00BEMOB MPSMOM TTPU3MBI

37 [Ipuknagaeie 331291, CBSI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI 13

38 Brruncienue 00EMOB TeJ € MOMOIIBIO OTIPECTIEHHOTO 13
uHTerpayia. O0bEM HAKIIOHHOW MPU3MBI

39 Boruncnenue 00bEMOB TeN ¢ TOMOUIBIO ONPEAEIEHHOTO 13
unTerpana. O0bEM MUpaMuIbl

40 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB 14
MUpaMuJ ¢ OOIIUM YTIIOM

41 ®opmyna 06béma nupamuabl. OTHOIIEHHE 00HEMOB 1
MUpaMuJ ¢ OOIIUM YTIIOM

42 CrepeomeTpHruecKue 3a/1auu, CBsI3aHHbIE ¢ 00bEMaMU 14
HAKJIOHHOM TPU3MBI

43 CrepeomeTpHuecKue 3a/1aui, CBsI3aHHbIE ¢ 00bEMaMU 15

nrupaMHu bl




[Ipuknaaneie 3agaun o Teme "OObEMBI Ten", CBI3aHHBIE C

44 i . 15
00BEMOM HAKIIOHHOM MPHU3MBI

45 [Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3AHHBIE C 15
00BEMOM MUPaMUIBI

16 [Tpumenenne 00bEMOB. Beruncinenne paccTosiHUS 10 16
IJI0OCKOCTH

47 KonTponsnas padora "O6béM MHOTOrpaHHUKA" 16

48 Hunuaapudeckas nMoBepXHOCTb, 00pa3yrolne 16
LUMINHAPUYECKON TOBEPXHOCTH

49 Hunmuuap. [psamoit kpyrosoi nunuaap. [nomans 17
MOBEPXHOCTH LUJIMH]IPpA

50 Konndeckast moBepXHOCTh, 00pa3yroIue KOHUIECKON 17
nosepxHocth. Konyc

51 CedeHune KOHyca IIOCKOCThIO, MapaJuIeIbHOM MIOCKOCTH 17
OCHOBaHUS

59 VYceuénnsiii konyc. M300paxeHnne KOHYCOB M YCEUEHHBIX 18
KOHYCOB

53 [Tmomanpe 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH 18
KOHYyca

54 [Tmomanpe 60KOBOY MOBEPXHOCTH M TIOJHOM MMOBEPXHOCTH 18
KOHYyca

55 CrepeomeTpuuecKkue 3aJ1a4u Ha I0Ka3aTeIbCTBO U 19
BBIYMCIIEHUE, IOCTPOCHUEM CEUECHUM LUIMHAPA, KOHYCa

56 CrepeomeTpuuecKkue 3aJ1a4u Ha 10Ka3aTeNbCTBO U 19
BBIYHCIIEHUE, IOCTPOCHUEM CEYEHUI IUIMH]PA, KOHYCa

57 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C WIMHIPOM 19

58 [IpuknanHelie 3a1a4u, CBSI3aHHBIE C LWINHIAPOM 20




59 Cdepa u map 1 20

60 [Tepeceuenue ceprl u mapa ¢ mwockocThio. Kacanue mapa u 1 20
cdepbl TNIOCKOCThIO. By 1 n300paxeHue mapa

61 [Tepeceuenue cheprl u mapa ¢ wockocThio. Kacanue mapa n 1 51
cdepbl TUNIOCKOCThIO. By 1 n300paxenue mapa

62 VYpasaenwne chepsl. [Tnomans chepsr u e€ gacre 21

63 Cummertpus cdepsl 1 mapa 1 1
CrepeoMeTpHYeCKHE 3a]Ia4H Ha JJOKAa3aTeIbCTBO H

64 BBIYHCIICHUE, CBSI3aHHBIC CO c(hepoid U IMapoM, TOCTPOCHHEM 1 22
HX CEYEHUN TIIOCKOCTHIO
CrepeoMeTpHUeCKHE 3aJITa4YH HA JJOKAa3aTeIbCTBO H

65 BBIYHCIICHUE, CBSI3aHHBIC CO C(hepoid U IIapoM, TTOCTPOCHUEM 1 22
HX CEYEHUN TIIOCKOCTHIO

66 [Ipuknagaeie 331291, CBSI3aHHBIE CO cPepoii U ITapom 1 22

67 [ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH, BEIYMCIICHUS B 1 53
OKPYXXHOCTH, CTAaHIAPTHBIC TIOI0OHsI

68 Paznuunple KOMOWHAIIMY TE BPAIlCeHUs] © MHOTOTPAHHUKOB 1 23

69 3anauu o Teme "Tena ¥ MOBEpPXHOCTH BpaImieHus" 1 23

70 3anauu o Teme "Tena ¥ TOBEPXHOCTH BpalieHus " 1 24

71 KontponbHas padota "Tena 1 mOBEpXHOCTH BpamieHUs" 1 24

12 O06beM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1 24

73 Brrauciienue 00bEMOB TeIT ¢ MOMOIIBIO OTIPEACIEHHOTO 1 -
unTerpana. O0bEM KoHyca

74 [Tnomaau 60KOBOM U MOTHON MOBEPXHOCTH KOHYCA 1 25

75 CrepeoMeTpHruecKkue 3a/1a4uu, CBI3aHHbBIE C BHIYHCICHUEM 1 -
00BEMOB IUIUHAPA, KOHYCA

76 [Mpuknanueie 3ana4yn o Teme "OOBEMBI U TIJIOMIAAN 1 26




noBepxHocTe Ten”

OO0BéM 1mapa u mapoBoro cexropa. Teopema 06 00bEME
mrapa. [lnomazne chepol. CTepeoMeTpruiecKue 3a1auu,

" CBSI3aHHBIE C BBIUKCIIEHUEM 00BEMOB 11apa, MapoBOro 26
CEerMeHTAa U IIapOBOTO CEKTOpa
[Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3AHHBIE C

78 00BEMOM M1apa U Ioma b0 chepbl. COOTHOIICHUS MEXTY 26
TJTOIIAIIMH TIOBEPXHOCTEHN U 00bEMaMU TIOTI00HBIX TEIl
[Tono6HbIe Tena B mpocTpancTBe. M3MeHenne 00béMa npu

79 nonoouun. CtepeoMeTprIecKue 3aa4u, CBsI3aHHbBIE C 27
BBIYUCIICHUEM 00BEMOB TEJ U IUIOIIAIEH TOBEPXHOCTEH

80 KonTtponsnas pabora "[1nomaan noBepxHOCTH U 00BEMBI 57
KpYyTJIbIX Ten"

81 JIBmwxenust mpoctpanctBa. OToOpakenus. J[BrkeHus u 57
paBeHcTBO ¢uryp. OOIIMe CBOKWCTBA IBIKCHUM
Buapl nBukeHMil: mapauienbHbIi NEPEHOC, [IEHTpaIbHas

82 CUMMETpPHS, 3epKaJIbHAsI CHMMETPHS, IOBOPOT BOKPYT 28
NpAMOM

83 [IpeoOpazoBanus nomoous. Ipsimas u chepa Ditnepa 28

84 I'eomeTrpuueckue 3a1aun Ha TPUMEHEHUE IBUKEHUS 28

85 KonTposib 3nanuii "BekTopsl B mpocTpancTse” 29
O6o6maromniee noproperue 11 moHsTHI U METOJOB Kypca

86 reometrpun 10—11 kinaccoB, cuctremaTu3anus 3HaHUMN: 29
"[TapannenbHOCTh NPSAMBIX M TJIOCKOCTEN B MpocTpaHcTBe"
Ob6o6maromiee nmoproperue 11 nmoHATHIF 1 METOJIOB Kypca

87 reometpun 10—11 knaccoB, cucremaru3anus 3HaHH: 29
"BexTopsl B npocTpaHCcTBE"

88 Ob6o6maromiee nmopropeHue 11 nmoHsATHt 1 METOJOB Kypca 30




reomerpun 10—11 kaccoB, cuctemarusanys 3HaHUM:
"BexTopsl B npocTpaHcTBe"

O6o6mraromee noproperne 11 MOHITHI U METOJIOB Kypca

89 reometpun 10—11 xnaccos, cucremaru3zanus 3Hanuii: "O0beM 30
MHOTOTpaHHUKa"
O6o6mraromee noproperue 11 MOHITHI U METOJIOB Kypca

90 reometpun 10—11 xmaccoB, cucremaru3zanus 3Hanuil: "O0beM 30
MHOTOTpaHHUKa"
O6o06matomiee nmoBropeHue 11 MOHITHIT 1 METOZIOB Kypca

91 reomerpun 10—11 xnaccos, cucremaru3anus 3HaHHI: 31
"[Tmommaan MOBEPXHOCTH U OOBEMBI KPYTIIBIX TEN"
O6o6matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca

92 reomerpun 10—11 kaccoB, cuctemMaTu3anys 3HaHUMA: 31
"[Tmormaamn MOBEPXHOCTH U OOBEMBI KPYTIIBIX TET"

93 Hrorosas koHTpoJbHAs paboTa 31

94 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIHS 3HAHUT 32

95 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIMS 3HAHUT 32
HcTopus pa3BUTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B

96 Pa3BUTUU COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX 32
TEXHOJIOTHI
HcTopus pa3BuTUs CTEPEOMETPUH KaK HAyKH U €€ POJib B

97 Pa3BUTHUU COBPEMEHHBIX MHXEHEPHBIX U KOMIIBIOTEPHBIX 33
TEXHOJIOTUI
HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKU U €€ poJib B

98 Pa3BUTHUH COBPEMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX 33
TEXHOJIOTUI

99 HcTopus pa3BuTHS CTEPEOMETPUH KaK HAYKU U €€ pOJib B 33

Pa3BUTUH COBPEMCHHBIX NHKCHCPHBIX U KOMIIBIOTCPHBIX




TEXHOJIOTUU

100

Hcropus pasBuTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTUN COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

34

101

Hctopus pazBuTus CTepeOMETPUH KaK HAyKU U €€ poJib B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

34

102

Hctopus pazBuTHs CTEPEOMETPHUH KaK HAYKU U €€ pOJib B
Pa3BUTUU COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

34

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
IlepcoHanbHBIN KOMIIBIOTEP, IPUHTEP, MYJIbTUMEIMHHBIH IIPOCKTOP

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

A. I' Mep3snsax, [. A. Homupoeckuii, B. M. [lonaxoe I'eometpus. 10 kiacc.
Yrny6néuueiit ypoBens. - M.: [Ipocsenienue, 2023

VYyeOnuk ['eomerpust (0a30Bbiit U poduiibHBINA ypoBeHb).10-11kn. Atanacsan JI.C,
byry3oB B.®., Kagomues Cb. u ap. Mocksa «IIpocsemienue».2020.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

C.M.Caaxsn, B.®.byty30B. ['eomerpus. [loypounsie pazpaborku. 10 - 11 xnacchl.
M.- IIpocsenienue, 2017

M.A. Nuenckas. Kontpoabsabie pabotbl. 10-11 knaccel.- M.: [IpocBemenue, 2019

b.I'.3uB. I'eomerpus. Junakruueckue marepuaisl. 11 kinacc. - M.: IIpocsenienue,
2020

b.I'.3uB. I'eomerpus. unakrudeckue marepuaisl. 10 kiace. - M.: IIpocsenienue,
2020

Marematuka: Anrebpa v Hayana MaTeMaTHYECKOTO aHaIu3a, FTEOMETPHSL.
I'eomeTpus.10-11. bazoBblii 1 yriryOaeHHBINH ypOBHH. MeToandecKue
pekoMmeHaauu k yueoOuuky Atanacsaa JI.C, byry3osa B.®., Kagomuesa Cb. u
1p. Mocksa «IIpocsemienne».2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru

https://resh.edu.ru

www.school-collection.edu.ru
https://www.yaklass.ru

https://uchi.ru/
https://sdamgia.ru/

https://myschool.edu.ru/
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