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HOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmrero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUEHHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAINpaBIE€HHOCTH M MPEAMETOB T'YMaHUTAPHOTO IUKJIA.
[lockonbKy  JlorMueckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUYEHHUH
0oOy4YaromMUMHCS TOHSATHUHHBIX OCHOB I'€OMETpPUHU, IIPHU JT0KA3aTEeIbCTBE TEOPEM U
NOCTPOCHHUM LIETIOYKH JIOTUYECKUX YTBEPNKACHUI MPHU PEIICHUH T€OMETPUUYECKUX
3a/lay, yMEHHE BBbIIBUTaTb M ONPOBEPrarh TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIb3YIOTCSI MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IUKJA, B YaCTHOCTH
du3znueckux 3aaay.

Llens ocBoeHust mporpammel yueOHOro Kypea «I'eomeTpus» Ha yriyO0inéHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CIHOCOOHOCTEH O0OydYaromuxcs TMpu
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHol obnactu «MaTemaTuka u
uHpopMaTuKa»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NpPUOOpEeTeHHs |
UCIIONIb30BaHUs Oojee TiayOOKMX TEOMETPUYECKHUX 3HAaHUNW U JIeWCTBHM,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JIJISl YCIEITHOTO MPo¢heCcCHOHAIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBRIMH 3a/layaMu Kypca TE€OMETpUU Ha YIIIyOJIEHHOM YPOBHE,
PACHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOT0 YPOBHSI, SIBIISIOTCS :

paciIpeHue MpeACTaBICHUs 0 TEOMETPUH KaK 4acTh MUPOBOU KyIbTYpbI U
dbopMHUpOBaHUE OCO3HAHUS B3aMMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;

dbopMHUpoBaHUE TIPEACTABICHHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BXHEUIINX MATEMaTUYECKUX MOJIETSAX, IMO3BOJSIONIUX OINUCHIBATh W M3y4YaTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUpa, 3HAHHUE MMOHATUIHOIO anmnapara 1o pa3ierny
«CrepeomeTpus» yueOHOTo Kypca T€OMETpPUH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMU CBOICTBaMHM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHAAPTHBIE CIIOCOOBI PELICHMS 3a/1aY;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHUPE MHOTOIPAHHMKM W Tejla BpallleHWs, KOHCTPYHPOBAaTbh TIE€OMETPHUYECKHE
MOJIEIH;

(opMHpOBaHUE TOHMMAHHUS BO3MOXXHOCTH aKCHOMATHUYECKOI'O IMOCTPOEHUS
MaTeMaTU4YeCKUX TEOpUi, (OpMUPOBAHUE IMOHUMAHUS POJIM AKCUOMATHKU IPHU
MPOBEICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pelIeHMs, YMEHUSI WX NPUMEHSATh, MPOBOJUTH JIOKAa3aTENIbHbIE PACCYKICHUS B
XOJI€ PELIEHUsI CTEPEOMETPUUYECKHX 3a]1a4 U 33]a4 C PAKTUYECKUM COJICPKAHUEM,



dbopMupoBaHue MOPEACTABICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  MPH
000CHOBaHUHM MAaTEMATUYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JEYKTUBHBIX PACCYKIICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYalbHBIX W  TBOPYECKUX
CrocoOHOCTEM 00YyYarOIMMUXCsl, MO3HABATEIbHON aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHUU, KPUTUYHOCTH MBIIIJICHUS, HHTEpeca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHHUS PAaclo3HaBaTh MPOSIBIICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEATbHBIX KU3HEHHBIX CUTYAlUSIX W MPU U3YYCHUU IPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJCIUPOBAHUS PEANIbHBIX CHUTYyallud, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYyUYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COJICP)KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBustoTcsi:  «lIpsiMble HW  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukny, «Tema BpameHus», «BekToppl H  KOOpPAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTUSIMUY», PEICBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCSA KO BCEM COEpPKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMHUpoBaHUE  JIOTUYECKMX YMEHHUH  pachlpefeisieTcsi He TOJbKO IO
coJiepKaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyuenus. Coaepikanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE IMPEIAMETHBIM pe3ynbTaTaM ocBoeHus DenepanbHOil pabodeit
IPOrpaMMBbl, pPACTPEJCIEHHBIM MO ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
00pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaroONIuecs
oOpamaiuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh  OBJAJCHHUE
F€OMETPUYECKUMHU MOHSITUSMH U HaBbIKAMU MOCIE0BATEIBHO U MOCTYNATEIbHO, C
cOOI0/IeHNEM TPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTABICHUN 00YyYaIONIUXCsl, PACIIUPSSL U YTIIyOIIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycmoBus qns  guddepeHnmanuu  O0ydeHHUsS,  MOCTPOSHUS
WHIWMBHUIYaJbHBIX O00pa30BaTEIbHBIX MpPOTrpaMM, OOECHEYUTh YIIyOJIEHHOE
U3Y4YCHHE TeOMETPHUH KaK COCTABJISIONIEH yaeOHOTo penMera «MaTeMaTukay;

NOATOTOBUTHh OOYYAIOUIUXCS K MPOJIODKEHUIO HM3YYEHUST MaTeMaTUKU C
yu€ToM BbIOOpa Oynymied mnpodeccuu, obecreurBas MPEEeMCTBEHHOCTh MEXKIY
001IMM U Mpo(PeCcCUOHATBHBIM 00pa30BaHUEM.

Ha wu3yuenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 yaca (3 waca B Henenmo), B 11 kinacce — 102
yaca (3 gaca B HEJIEITIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE ~ TOHSATHS  CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpECEKarolIrecs,
napajulesibHble M CKpeluBalomuecss mnpsMble. [Ipu3Haku CKpeluBarOIInXCs
npsiMbIX. [lapannenbHOCTh NPSMBIX U TUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B MPOCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NaPaAJUICIIbHOCTD MPSIMOM
u 1ockoctu. [lapannenbHoe M IEHTpalbHOE MPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OcHOBHBIE CBOWICTBa MapajuIeIbHOIO MpOeKTHpoBaHus. M3o0pakeHue
buryp B mapajuieqbHON MPOEKIUHU. YTIIbI C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAaHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIEHIUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MPSIMbIE MApPAJUIENbHbIE WU NEPHEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYJISIPHOCTH TMPSMOW U IJIOCKOCTH, TEOpeMa O MpsiMOH

NePHEHIUKYISPHON IIJIOCKOCTH. OpToronanpHoE MPOECKTUPOBAHHUE.
[lepnieHaAUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTh  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYISAPHOCTH  JIBYX
mIockoctenl. Teopema o TpEX NePIEeHAUKYIApaX.

Yriael B NPOCTPAHCTBE: YIrOJl MEXKIY NPSAMOW U IUIOCKOCTBIO, JBYIPAaHHBIN
yTOJl, JINHENHBIA yroJj JIBYTPAHHOrO yria. TpéXrpaHHbI U MHOTOTPAaHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB W CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOPSAMOYTOJbHBIM — MOapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparwaiimime mnytm Ha TIOBEpXHOCTM MHOrOrpaHHUKa. Teopema OJuiepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas nupamuja,
npaBWiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MpaBWIBHONW NUpaMuibl. [I[paBUIbHBIE MHOTOTPAHHUKM: MPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHMpPAMUIA, [pPaBUJIbHAsA TPEYroJibHAs NHUPAMUIAa U [PABUIIBHBIN
TeTpa’ap, kyO. IlpenacraBieHue o NpPaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOACKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IoNaJb OCHOBAaHUU, TeopeMa O OOKOBOM MOBEPXHOCTH MNPAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPaMMIIBI,
TeOpeMa O IUIOLIAIN YCEUEHHOM ITUPAMUIBI.

CummMmeTpuss B NIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS IMPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U I[POTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBIL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
guciio. CBOMCTBA CIOKEHMs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpA HA YHCIIO.
IlonsaTe KOMIUTaHAapHBIE BEKTOPHL. lIpu3HaK KoMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3bp MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTON Mexay Bekropamu. CKalspHOE NPOU3BEACHUE

BEKTOPOB.
11 KJIACC

Tesa Bpamenust

[lonsiTus: UUIMHAPUYECKAs MOBEPXHOCTh, KOHUYECKAs TMOBEPXHOCTb,
chepuueckasi TOBEPXHOCTb, oOOpasylolue TMoBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, map. B3auMHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHHus] Ha TUIOCKOCTU. Pa3BépTka munmHapa u koHyca. CumMmeTpusi cepsl u
mrapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenunega u ciaeAactBus u3 He€. OO0bEM mnpsiMOol U
HAKJIIOHHOW TPHU3MBI, MIIMHIAPA, TUPpaMHUIbl 1 KoHyca. O0BEM Iapa u MIapoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJUHIp, OMNHCcaHHas okojio IwmiauHapa. llepeceuenue cdepsl u mapa c
mIockocThio. Kacanue mrapa u cdepsl IockocThio. [loHSTHE MHOTOrpaHHHKA,



OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOM B MHOTOIPAaHHHMK WIH TEJO
BpAaILICHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ 4JacTei.
[Togobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nono6usix ¢uryp. IlpeobpasoBanue nomoOus, romorerus. Pemienue 3amad Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUCHUS TUIIMH]IPA
(mapamienbHO W MEPHEeHIUKYISIPHO OCH), CEeYeHHUs KOoHyca (mapajiesibHbie
OCHOBAHUIO U TIPOXOASIIUE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOIbl TOCTPOCHUS
CEUYEHUI: METOJ CIEJ0B, METOJ BHYTPEHHErO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKyLIEH MIIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJl BEKTOpamMHu. BekTtopHoe
YMHOKE€HHE BEKTOpoB. (CBoilcTBa BEKTOPHOTO YMHOXeHHUs. [IpsiMoyrosibHas
cucTeMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. PasnoxkeHue BekTopa
no ©Oa3ucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUYECKUX
3a1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. [[BukeHuss U paBeHCTBO (GUTYP.
OO6mue cBoiicTBa JBIWKEGHHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
LEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIA.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YyYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JE€HAa  POCCHUHCKOro  OO0IecTBa,  MPEJACTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHYKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE HJTHX JOCTWKEHHUUA B JPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JOCTIKEHUII HayKd U JEATEIbHOCTBIO YYEHOro, OCO3HAHUE
JUYHOTO BKJIAJIa B IOCTPOEHUE YCTOWYMBOTO OYyTyIIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aJ1a4, PEIICHUI, PaCCyKICHHI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acIeKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS B
MHTEpEecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JIOPOBBIO (3/I0pOBOE MHUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTIIbIXa, peryisipHas (GU3nYecKasi aKTHBHOCTb), (DU3NYECKOE COBEPIICHCTBOBAHME
IIPU 3aHITUSX CHOPTUBHO-030POBUTEIIBHON I€SITENBHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  MPOPECCHOHANBHOW  JIESITENIbHOCTH,  CBSI3@HHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MaTEMaTUUECKON HAITPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpenbl, OCO3HaHUE II100aIbHOTO XapaKTepa IKOJIOTHYECKUX TPOOIeM, OpUEHTALIHUS
HA TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUM [JI8 penieHus 3aaad B 00J1acTH
OKpYKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH U  OOIIECTBEHHOW  MPaKTHUKU, T[MOHUMaHUE
MaTeMaTHYEeCKON HayKu Kak cdepbl YeIOBEYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHUA W 3HAYMMOCTH JUISl Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KYJIbTypOW KakK CpEJACTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEI0BATEIBCKYIO JICSATEIBLHOCTh
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTeMaTHYECKHX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUAMU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTAaHABIUBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIH,
OCHOBaHUS JIJ1s1 000OIIEHHS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIN3a;

BOCIIpUHHMATh,  (HOPMYIUpPOBaTH W  NPEeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPULIATEINIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHbIE,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(mpsiIMbIE€ ¥ OT MPOTUBHOIO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BapUMAHTOB  pEIICHUs, BbIOMpAaTh  HauOosiee  MOAXOASIIMU € y4€TOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejbckue AeicTBUA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpoOiIemy,
YCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEI0BAHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYecKoro oObeKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIbHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI IO pe3yJibTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEOJIOKEHUS O €r0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs PEICHUS 3a/1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CHUCTEMAaTU3UPOBaTh M HUHTEPIPETUPOBATH HMH(DOPMALMIO PA3IUYHBIX BUAOB U
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEACTaBIATh €€ B pPa3IMYHbIX (QopMmax,
WITIOCTPUPOBATh IPaPUUECKH;

OLIEHUBATh Ha/1€KHOCTh UHpOpMaLUH o CaMOCTOSITEIbHO
c(OpMyITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYTUPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHUSIMH H
HEIIMHA OOIICHUS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX U THUCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJYUYEHHBIN pe3yiIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJieMBbl, pelIaeMoO 3aJav¥, BBICKA3bIBaTh WJCH, HAICIICHHBIE Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3JWyd€ U CXOJICTBO IMO3UIIUM, B KOPPEKTHOM ¢opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3a7adM, SKCIIEPUMEHTA, WCCIICIOBaHNUS,
MPOEKTa, CaMOCTOATEIHHO BHIOMpaTh (PopmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIlMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOMPATh CIIOCO0 PEIICHUS C
y4€TOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yIbTAaTOB, BIAJCThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTU4YeCKOW 3a/1auH;

NpeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEUICHUH 33/1a4H,
BHOCHUTH KOPPEKTHBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAWBHIYaTbHOM
paboThl TpU pelleHHH YYeOHBIX 3aJad, MOPUHUMATh IeJib COBMECTHOM
NeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacmpeiesTh
BUIBl pabOT, JOroBapmBaThCs, OOCYXAAaTh TMpoOLlECC W Ppe3yjabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSATHUSIMU CTEPEOMETPUU TIPH
pEIICHNH 33729 U MPOBEICHUHA MAaTEMaTHUYECKUX PACCYKICHUN;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TOHATHSAMH, CBS3aHHBIMH C yIJIaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyroJIbHBIN Napaienaenumnen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BbBIOMpass  OCHOBaHUA IS
KJ1accu(puKaluy;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOT'OTPaHHUKOB IIOCKOCTBIO;

e BBINOJHATH [apajuiesIbHOE, LIEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IpOEKTUpOBaHUE (UTYp HA IJIOCKOCTb, BBIMOJIHATH M300pakeHus puryp
Ha IJIOCKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (MpuU3Ma,
NUPaMH/Ia), TEOMETPUUYECKUX TeJl C TIPUMEHEHUEM (HOPMYT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OChb M IUIOCKOCTb CHMMETPHH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHATUAMM, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaX0XJACHUE TI'€OMETPUYECKUX BEIMYMH, NPUMEHSSI W3BECTHBIC METOBI
[P PEIICHUMH MAaTeMaTUYECKUX 3a7a4 MOBBIIICHHOIO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NpPEeOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexkax U pUCYHKaXx;

e IMPUMEHATH MOJYYEHHbIE 3HAHUS Ha [PAKTUKE: CpPAaBHUBAaTh M
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npolecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEN0BATh NTOCTPOCHHBIE MOJEIN C MCIOJIB30BAHUEM TI'€OMETPUYECKUX
MOHATUI M TeopeM, amnmapara anareOpbl, pelarb MpaKTUYECKUE 3aaud,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MNpEACTaBICHHS 00 OCHOBHBIX 3Tallax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuiics Hay4uTCsi:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U Cc(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHITH CIOCOOBI
MOJIYy4YEHHS;

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

pacno3HaBaTh Tejla BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TMIOIIAA TOBEPXHOCTEH MHOTOIPAHHUKOB M TeJl BpAalllEHHS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIleHus,

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

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

U3BJIEKaTh, WHTEPIPETUPOBATH W MpeoOpa3oBbIBaTh HMHQPOPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT;
pemaTh TEOMETPUUECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMH, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh H300pa)KEHHs] MHOTOTPAHHMKOB M Te€Jd BpalleHUs IIpHU
NapajuieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moa00us;
CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB U TEJ BpAILCHUS: CEUCHHS LUIUHIIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEYEHHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 1Iapa;
UCII0JIB30BaTh METOJbl IOCTPOCHHUS CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN MIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
IPUMEHEHHMS 3a/1aHbl B SIBHOW U HEABHOU dopme;

pemate 3aJadyd Ha J0Ka3aTeJbCTBO MATEMAaTHUYECKUX OTHOLIECHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHATh  IOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIBHBIE CUTYyalluH, IPUMEHATh U3YYECHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKku  cpopMynupoBaHHONW  MpOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJIB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammapara anreOphl, pemarh MPaKTHYSCKHE 3aJadd, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TIPECTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosmmmuecTBo yacos Jomamne
DJIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bceer KoHTpoJbHBI IIpakTUyecku e
o0pa3oBaTe/ibHbIE peCypChl
n 0 e padoThI e padoThI 3ajaHue
OcHoBHbIE TpaBUiIa
n300paxeHus Ha
P C3-4
WCYHKE IJIOCKOCTH
PHOYH ’ 1 3arnwicu B
napajuieIbHbIX
TeTpaau
MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsaTusa
CTEPEOMETPHUH:
TOYKa, IpsMasi,
IIJIOCKOCTB,
MIPOCTPAHCTBO. C3-4
OcHOBHBIE TIpaBUIIA ) .
P 1 3anucu B https://resh.edu.ru/subject/lesson/4756/
n300pakeHus Ha
TeTpaau
PHUCYHKE IIJIOCKOCTH,
napajuieIbHbIX
MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpEe3Ka
/
[TonsTus:
IEePECEKAOIINECS C3-4
MIJIOCKOCTH, 1 3anucu B
IIEpPECEKAIOIINECS TeTpaau
npsiMast ¥ TJIOCKOCTh;




HOJIyIIPOCTPAHCTBO

ITonsarus:
MEePECEKAIOIINECS
IJIOCKOCTH,
MEePECEKAIOIINECS
npsMasi v IIOCKOCTh;
MOJIYIIPOCTPAHCTBO

C.3-4
3arcu B
TETpaIu

MHororpaHHukH,
n300pakeHNe
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
duryp,
HECYLIECTBYIOIINUX
00BEKTOB

C.3-4
3arcu B
TETpaIu

MHOrorpaHHuKH,
n300pakeHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX
uryp,
HECYIIECTBYIOIIUX
00BEKTOB

AKXCHUOMEI
CTEPEOMETPHUH U
MIepBbIE CIEICTBUS U3
HHX

C.4-6 Ne 2

AKCHUOMEI
CTEPEOMETPUH U
MepBbIE CIEICTBUS U3
HHX

C.4-6 Ne 4




AKCHOMEI
CTEPEOMETPUHU U
TIEPBBIC CIICIICTBUS U3
Hux. Crioco0sl
3aJIaHuUs TPSIMBIX U
MIIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaueHus
MPSIMBIX U
TIOCKOCTEH

C.6-7 Ne
12,13

10

N3obpaxenue
CEYEHUI UpamMuIbl,
Ky0a ¥ TIPU3MBHlI,
KOTOPBIE TPOXOAAT
yepe3 ux peopa.
N3obpaxenue
[IEPECCUCHUS
MOJTY4YEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MIOCTPOEHHBIX
CEYEHUI pa3HbIMU
LIBETaMU

C.27-31 Ne
72

11

N3o06paxxenue
CEYCHU I MUpPaMUIBL,
Ky0a ¥ pU3MBI,
KOTOPBIE TIPOXOISAT
yepes ux péopa.
N3ob6paxxenue

C.27-31 Ne
74




IIEPECCUCHUS
MOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEYECHMI pa3HbIMU
[IBETaMU

12

N3o06paxenue
CEUYEHUI MUpaMU/Ibl,
Ky0a U MpU3MBl,
KOTOPBIE MMPOXOIAT
yepe3 ux peopa.
N3obpaxenue
nepeceyeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MTOCTPOCHHBIX
CEUYEHUM pa3HBIMU
1[BETaMU

C.27-31 Ne
79, 81

13

N3obpaxenue
CCUCHHIA TUPAMUJIBI,
Ky0a U MPU3MBI,
KOTOPBIE TIPOXOISAT
yepes ux péopa.
N3o06paxenue
nepeceyeHust
MOJTy9EHHBIX
IIJIOCKOCTEM.

C.27-31 Ne
84




PackpammBanue
ITOCTPOECHHBIX
CEYECHUH Pa3HBIMHU
LBETaMU

14

Meton cinenoB Ui
MOCTPOEHUS CEUEHUI

3arcu B
TETpaIu

15

Merton caenoB st
MOCTPOEHUS CEUECHU .
CaoiicTBa
MepeceueHn
MPSIMBIX U
IIOCKOCTEH

3amnucu B
TeTpaau

16

Meton cnenoB s
MOCTPOCHUS CEUCHU .
CaoiicTBa
MepeceueHu i
MPSMBIX U
IJIOCKOCTEH

3amucu B
TeTpaau

17

[Toctpoenue ceuenuit
B NUpamuje, Kyoe mo
TpE€M TOUYKaM Ha
pébpax. Coznanue
BBIHOCHBIX YepTeKen
Y 3aIUCh I1aroB
MOCTPOEHUS

C.27-31 Ne
87

18

[Toctpoenue ceuenui
B ITUpaMuie, Kyoe 1o
TPEM TOUKaM Ha
pé€bpax. Coznanue

C.32-33 Ne
104, 107




BBIHOCHBIX YEPTEXKEN
Y 3aIHCh 111aroB
MMOCTPOCHUS

19

[TocTpoenue ceuenuit
B NUpamuie, Kyoe 1o
TpEM TOYKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTExKEN
U 3aIHCh 11aroB
MTOCTPOCHHUS

C.32-33 Ne
106

20

[Toctpoenue ceuenuit
B MMUpaMHUJie, Kyoe 1mo
TpE€M TOUKaM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEXKEH
1 3aIKCh I1aroB
MOCTPOCHUS

C.32-33 Ne
114

21

[ToBTOpEeHUE
IJIAHUMETPUU:
Teopema o
MPONOPLUUOHATBHBIX
otpeskax. [logobue
TPEYroJIbHUKOB

3armucu B
TeTpaau

22

IToBTOpEeHune
IUIAaHUMETPHUU:
Teopema MeHnenast.
Pacuers! B ceueHnsIX
Ha BBIHOCHBIX
yeprexax. Mcropus

C.207 Ne
861




pa3BUTHSA
IJIAaHUMETPUU U
CTEpEOMETPUN

23

KonTtponsnas pabora

" AKCHOMBI
CTEPEOMETPHHU.
Ceuenus"

24

B3anmuoe
pacnosioxxeHue
IIpsIMBIX B
MPOCTPAHCTBE.
CkpemuBaronecs
npsamsie. [Ipuznaku
CKPEILUBAIOIINXCS
MPSIMBIX.
[TapannensHbie
MpsIMbIE B
MIPOCTPAHCTBE

C.9-11 Ne
17,19

https://resh.edu.ru/subject/lesson/6133/star
t/

25

Teopema o
CYILLECTBOBAaHUU U
€IMHCTBEHHOCTH
NpAMOM
napajuieIbHON
JAHHOW MPSIMOH,
MIPOXOJAIICH uepes
TOYKY IIPOCTPAHCTBA
U He Jexalien Ha
JAHHOU MPSIMOA.

C.9-11 Ne
34, 36




Jlemma o
TepECCUCHUH
apajuIeIbHbIX
HpﬂMI)IX IINIOCKOCTBHO

26

[TapannensHOCTH
TpeX MPSMBIX.
Teopema o Tpéx
napajuiebHbIX
npsMbIX. Teopema o
CKpEeILUBAIOIINXCS
MIPSIMBIX

C.11,-15
Ne 42

https://resh.edu.ru/subject/lesson/6065/star
t/

27

[TapannensHoE
MIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
napaiebHOTOo
MIPOEKTHUPOBAHUSI.
N3obpaxenue
pasHbIX GUTYp B
napasieabHON
MPOEKIINH

C.246-251

28

IlentpansHas
MPOEKIUA. YTOI C
COHAIIPaBJICHHBIMU
CTOpPOHAMH. YTOJI
MEXY IPAMBIMHU

C.17-18 Ne
44

29

3agaun Ha
IOKA3aTeIbCTBO U
HCCIIeJOBaHHE,

C.17-18 Ne
47




CBSI3aHHBIE C
pacroyoXkeHuem
MPSIMBIX B
MIPOCTPAHCTBE

30

[Tonsarus:
MapajuIeIbHOCTh
MIPSIMOM U TUIOCKOCTH
B MPOCTPAHCTBE.
[Ipu3nak
MapajuIeIbHOCTH

MPSIMOM M TUIOCKOCTH.

CaolicTBa
napayieNbHOCTH
MPSAMON U TIIIOCKOCTH

C.11-13 Ne
29

31

I'eomerpuueckue
3aJa4y Ha
BBIYMCJICHUE U
JI0Ka3aTeJIbCTBO,
CBsI3aHHEIE C
MapajuieIbHOCTBIO
MPSMBIX U
IUIOCKOCTEHN B
MPOCTPAHCTBE

C.11-13 Ne
31

32

[Toctpoenne
CEYEHMUH,
IIPOXOIALIETO Yepe3
JAHHYIO TIPSIMYIO Ha
YEpTEkKE U
napajieIbHOTO

3armucu B
TeTpaau




JAPYrOM IpsIMOM.
Pacuér otHOmEeHuit

33

[TapannensHas
MPOEKIIUS,
MIPUMEHEHHE TSI
MOCTPOEHUS CEYEHUI
KyOa u
napajuieJenuIe/a.
CaoiicTBa
napajuiefienunesaa u
MIPU3MBI

3arcu B
TETpaIu

34

[TapannensHbie
MJIOCKOCTH.
[Tpusnaku
napayienbHOCTH
JIBYX TJIOCKOCTEM

C.21-22 Ne
54

https://resh.edu.ru/subject/lesson/6129/star
t/

35

Teopema o
NapajuieIbHOCTH U
€IMHCTBEHHOCTH
TJI0CKOCTH,
MpOXOIAlIe uepes
TOUKY, HE
MIPUHAJJICKALLYIO
JTAHHOM TUIOCKOCTHU U
CJIE/ICTBUS U3 HEE

3armucu B
TeTpaau

36

CBoiicTBa
napajuIenbHbIX
IJIOCKOCTEN: O

C.22 Ne
63(a), 64




NapaIeIbHOCTH
MPSAMBIX IIEPECCCUCHUA
IIpU IIEPECEUECHHUH
JBYX IapajIeIbHbIX
IIJIOCKOCTEMN TPEThEn

37

CaoiicTBa
napajuieIbHbIX
IJI0CKOCTEM: 00
OTpe3Kax
napajuieIbHbIX
MPSIMBIX,
3aKIIFOYEHHBIX MEXKIY
napaiebHbBIMU
IJIOCKOCTSIMU; O
MEePECEUCHUH TIPAMOM
C IBYMSs
napayiebHbIMU
IJIOCKOCTSIMU

| %0801070:Y5 018
3aIaHus

38

[ToBTOpEHMeE:
teopeMma I[Tudaropa
Ha TUIOCKOCTH

3amucu B
TeTpaau

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSAMOYT'OJIBHOTO
TPEYroJIbHUKA

3armucu B
TeTpaau

40

CBoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napasJiesienumnena

C.53-55 Ne
170

https://resh.edu.ru/subject/lesson/5444/star
t/

41

Brlunciaenue JiuH

C.53-55 Ne




OTPE3KOB B KyOe 1
IIPSIMO YT OJIBHOM
napauiesenumnee

189

42

[IepnenukyisapHocT
b IIPSIMOM U
mnockocTH. [Iprusnak
MEPIEHUKYIIIPHOCT
U NIPSIMOM U
IIJIOCKOCTH

C.36 Ne
119

https://resh.edu.ru/subject/lesson/4724/star
t/

43

[IepnenaukynsapHocT
b NIPSIMOM U
mwrockocTH. [TpusHak
HEPIECHIUKYIIAPHOCT
U PSIMOI U
IIJIOCKOCTH

C.36-38 Ne
121

https://resh.edu.ru/subject/lesson/4757/star
t/

44

Teopema o
CYIIECTBOBaHHUH U
€IMHCTBEHHOCTH
MPSMOi,
MpOXOIAlIe uepes
TOYKY MPOCTPAHCTBA
Y MEePIEHIUKYIIAPHON
K IJIOCKOCTHU

C.38-40 Ne
128

45

IImockocTtu u
NepHeHIUKYISIPHbIE
UM TIpsSIMbIE B
MHOTOTpaHHUKAX

3armucu B
TeTpaau




Ilnockoctu n

46 MIePIICHIUKYIISIPHBIC 3anmcy B
UM TIpSIMBIC B TETpaIu
MHOTOTpaHHUKAX
[Iepnenpukysip u
HAKJIOHHAsI.

47 [TocTpoenwme C.43-44 Ne | https://resh.edu.ru/subject/lesson/6127/star
MIEPIICHIUKYIISApa U3 139 t/
TOYKH HA MPAMYIO
[lepnenaukynsp n
HaAKJIOHHAsI.

48 [Toctpoenune C.43-44 Ne
MePIEHINKYIIApa U3 158
TOYKH Ha MPSIMYIO
Teopema o Tpéx C.44-45 No

49 MepIEHINKYIISIpax 151
(mpsimast u oOpaTHast)

Teopema o Tpéx C.44-45 No

50 MePIEeHIUKYIIIpax 155
(npsimast u oOpaTHast)
rom mey C.18-19 Ne

51 CKPEIIBAOINMUCS 46
MPSIMBIMH
[Touck

59 MEPIEHIUKYIIIPHBIX C.45-47 Ne
MPSIMBIX C IOMOIIIBIO 159

NEePIIEeHANKYIISPHBIX




IJIOCKOCTEN

53

OpTtoronanbHOE
MIPOCKTHPOBAHKE

C.45-47 Ne
157

54

[Toctpoenue ceuenuit
Ky0a, IPU3MBI,
MIPaBUIILHON
MMUPAMU/IBI C
MTOMOIIBIO
OPTOrOHAJIBLHOU
TIPOEKIINN

3arcu B
TETpaIu

55

[Toctpoenue ceuenuit
Ky0a, pU3MBl,
MPaBUILHOM
MIMPaMUIbI C
MTOMOIIBIO
OPTOrOHAJBLHOU
MIPOEKIINH

3amucu B
TeTpaau

56

CummMmeTpus B
MIPOCTPAHCTBE
OTHOCHUTEJILHO
IJIOCKOCTH.
[linockoctu
CUMMETpPHUH B
MHOTOTpaHHUKAX

C.78-83 Ne
275, 281

57

IIpusnax
MEPIEHIUKYIIAPHOCT
U NIPSIMOM U
IIJIOCKOCTH KaK
CIIEACTBUE

3armucu B
TeTpaau




CUMMETPUH

[IpaBuibHBIE
MHOTOT'PaHHUKH. C.80-83

58 Pacuér paccrosamii 150501050:, 01
OT TOYKH JI0 3a/1aHus
IJIOCKOCTH
[IpaBunbHBIE
MHOTOTPaHHUKH. C.80-83

59 Pacuér paccrosamii WHIUBULL.
OT TOYKH JIO 3ajaHus
MJI0CKOCTH
CriocoObl OITyCTUTh
MePIEeHIUKYIISAPBI:

50 CUMMETpUS, CABUT 3anucu B
TOYKH T10 TeTpaau
napasuieabHON
MpAMOM
Casur 110

61 HemapaJyieIbHOU 3anucu B
MPSIMOiA, U3MEHEHHE TeTpaau
paccTosiHui
KounTtponsHas padorta
"B3aumHoe

bes
pacmoJsoKeHue

62 JOMAIITHET
MPSIMBIX U

. 0 3a/1aHus
IIJIOCKOCTEN B
npocrpaHcTae”

63 IToBTOpEenue: yroiu 3anucu B

MEX Iy MPSMBIMU Ha TeTpaau




IIJIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJILHOM
TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

[ToBTOpEHME: yroiu

MERAY C.18-19 Ne
64 CKPEIIUBAOIIAMHUCS 48
MPSIMBIMHA B
MPOCTPAHCTBE
I'eomerpuueckue
METO/IbI BBIYMCIICHUS
3anucu B
65 yTJia MeXIy
TeTpaau
MPsIMBIMU B
MHOTOTPaHHUKAX
JIByrpaHHbIN yroJ.
Cgoii i i
BOHUCTBO JHHCHHBIX C.50-51 Ne | https://resh.edu.ru/subject/lesson/6063/star
66 YIJI0B IBYTPAHHOTO
167 t/
yria
[lepneniuKynsapHbie
mockoctu. CBolcTBa
67 B3aUMHO C.52-53 Ne | https://resh.edu.ru/subject/lesson/4748/star
MEPIEHIUKYIIPHBIX 179 t/
ILIOCKOCTEN
IT
PpU3HAK C.52-53 Ne
68 NEPIEHIUKYIIIPHOCT 184

U IJIOCKOCTEH;




TeopemMa O NpsIMOM
IIEPECEUYCHHUS IBYX
IIJIOCKOCTEMN
NIEPIEHIUKYIISIPHBIX
TPEThEH IIJIOCKOCTH

69

[IpssMOyTOBHBIM
napaiesIenumne];
Ky0; U3MepeHus,
CBOMCTBa
MPSIMOYT OJIbHOTO
napaesenumnesa

C.53-55 Ne
187

70

Teopema o
JIHaroHaIn
MPSAMOYTOJIbHOTO
napajenenunena u
ClIeICTBHE U3 HEE

C.53-55 Ne
195

71

CrepeomeTpuyeckue
Y TIPUKJIaTHBIC
3a/lauu, CBSI3aHHbIE
CO B3aUMHBIM
pacmoioKeHuEM
MPSIMBIX U IJIOCKOCTH

3amucu B
TeTpaau

72

IToBTOpEHME:
CKpEILLIMBAOIINECS
MpsIMBIE,
rapajieabHbIe
IUIOCKOCTH B
CTaHJIapTHBIX
MHOTOIPaHHUKAX

3armucu B
TeTpaau




73

[Tapa mapayenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIIHNXCS
MPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIINUMHUCS
MPSIMBIMHU B TTPOCTHIX
CUTYaIHIX

3arcu B
TETpaIu

74

Paccrosune ot Toukn
JIO IUIOCKOCTH,
paccTosiHue OT
MIPSIMOM 110
IUIOCKOCTH

C.43-44 Ne
142

75

Brruncienue
pPacCTOSIHUN MEXTY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C
MTOMOIIBIO
MePIEeHIUKYIAPHOMI
MJI0CKOCTH

3amucu B
TeTpaau

76

Tpéxrpanuslii yrod,
HEpaBEeHCTBA IS
TPEXTPaHHBIX YTIIOB.
Teopema I1udaropa,
TEOPEMBI KOCHHYCOB
U CUHYCOB JJIst
TPEXTPAHHOTO yIJIa

C.55-57,
68-69 Ne
233

77

OneMeHTEI
chepuueckoit

3armcu B
TeTpaau




TCOMETPHH:
reoAe3NUeCKue
JIMHAY Ha 3eMie

bes
KoHnTponsHas padora OMALLHET
78 "Vriasl u Jj
paccrosHus"
3aaHUs
Cucremaru3anus
SHATHH C.63 Ne https://resh.edu.ru/subject/lesson/6018/star
79 "MHOTOTpaHHHK H
" 219 t/
€ro JIEMCHTHI
[Tupamuna. Buabl
. h ://resh.edu.r ject/| n r
0 Enziﬁii{aﬂ C72-75 Ne t/ttps /lresh.edu.ru/subject/lesson/5866/sta
p 243
nupamMua
[Tpusma. Ilpsimas u C.67-68 No
81 HaKJIOHHAS PU3MBI.
229 (a,B)
[IpaBunbHas nmpuzma
[Ipsamoit
82 napajuieenumne, C.70 Ne
IPSAMOYT OJIbHBIN 220
napauienenumnesa, Kyo
Brinyxmisie C.65-66 No
83 MHOTOTPaHHUKH. 996
Teopema Dinepa
84 Brimykiibie C.65-66 Ne | https://resh.edu.ru/subject/lesson/4023/star
MHOTOTPaHHUKHU. 231 t/




Teopema Diinepa.
[IpaBunpHbIE U
MIOJIYTIPAaBUIIbHBIE
MHOTOTpPaHHUKHU

bes
KonTtponsHas padorta
85 JIOMAIITHET
"MHororpaHHuKT"
0 3aJIaHus
[TonsiTue BexkTopa Ha
36 IJIOCKOCTH | B C.142-144 https://resh.edu.ru/subject/lesson/4758/star
MPOCTPAHCTBE Ne 558 t/
C.145-146
87 CymMMa BEKTOPOB Ne 565
C.145-147
88 Pa3nocTh BekTOpOB Ne 567
89 [TpaBuio C.150-152
napajiesenuneana Ne 595
C.147-148
90 YMHOXKEHHE BEKTOpa Ne 584,
Ha YHUCIIO 590
Pasnoxenue BekTopa
1o 6asucy Tpéx
o1 E:if:ﬁ;i’;zm{oﬁ J(\:r(_>166605166636 Bttps:// resh.edu.ru/subject/lesson/6404/star
MJIOCKOCTH
92 CkansipHoe C.171 Ne https://resh.edu.ru/subject/lesson/5723/star




MIPOU3BEICHNE 689 t/
Boruncnenue yria C.171-172
93 MEXK]ly BEKTOpaMH B No 684,
MIPOCTPAHCTBE 692
I1 5 .
94 POCTEHIIME 3a/aTH C.164-165 https://resh.edu.ru/subject/lesson/6083/star
C BEKTOpaMH Ne 647 o/
[pocTeiimme 3agaun C.164-165
95
C BEKTOpaMu Ne 651
I1 5 .
9% . Egg:nzzf s C.164-165 https://resh.edu.ru/subject/lesson/6083/star
P Ne 662 t/
[IpocTeitmme 3anaun C.164-165
97
C BEKTOpaMu Ne 664
O06001IeHne u
% 0801070:Y; 018
98 CUCTEMATHU3ALNA
. 3aJaHust
3HAHUI
O06001IeHne u
Nunusun.
99 cUCTEMAaTU3ALUA
. 3aIaHus
3HAHUHI
100 HroroBasa Nunusun.
KOHTpOJbHAas paboTa 3aJaHus
101 Htorosasa HNunuBun.
KOHTpOJbHAas paboTa 3aJaHus
O0o001enue u
102 CUCTEMATHU3AIHA

3HAHUHI




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102




11 KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 [ToBTOopenue tems! "KoopauHars! BekTopa 1
Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue temsl "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME IIJIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1 1
8 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéra yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTuyeckue MeTopl pacuéra yria 1
MEXAY IIOCKOCTSIMU B MHOTOI'PaHHUKAX
12 ®dopmyna pacCTOSAHUS OT TOUKH JI0 1




IIJIOCKOCTH B KOOpAMWHATAxX

HaxosxieHne pacCcTosiHUM OT TOYKHU 10

13
IUIOCKOCTHU B KyOe

14 KonTtponsHast pabota "AHamuTHUECKas
reoMerpus"

15 HaxoxaeHne paccTosSHUN OT TOYKHU 10
TJIOCKOCTH B TIPABHIILHOW TTUPAMH/IE

16 HaxoxaeHne paccTosSHUI OT TOYKHU 10
IJIOCKOCTH B MIPABHILHOW TUPAMH/IE

17 CedeHMsI MHOTOT'PAHHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKH

18 CeueHurss MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE

19 MJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

20 [TapannenbHblie NPSMBbIE U TIOCKOCTH:
napajuieNibHble CEYeHHS

91 [TapannenbHblie NpsSIMbIE U MIIOCKOCTH:
pacuér OTHOIICHUIA

99 [TapannenbHble MPsSMbIE U TIOCKOCTH: YTIIBI
MEXIY CKPELIUBAIOLIUMUCS TPIMBIMU
[lepnieniuKynsApHBIE MPSIMBIE U TUIOCKOCTH:

93 CTaHJapTHbIE Tapbl MEPIEHAUKYISIPHBIX
MJIOCKOCTEHN M MPSAMBIX, CAMMETPUHU
MHOTOTPaHHUKOB

24 [lepnieHIuKyNnsApHBIC IPSIMBIE U TUIOCKOCTH:
TeopeMa O TpeX MepIeHANKYIIpax

25 [lepnieHIuKyNsApHBIC IPSIMBIE U TUIOCKOCTH:




BBIYUCJICHHUA JJIMH B MHOT'OI'paHHUKAX

26

HOBTOpeHI/IGI I1omaan MHOFOyFOJIbHI/IKOB,
(hopMyITBI IS TUTOIAICH, COOOpasKeHUs
oao0ust

27

HOBTOpeHI/ICI miomaan MHOTOYTOJIbHUKOB,
(hopMyBl IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

28

HOBTOpCHI/IeI rmiomaan MHOTOYTOJIbHUKOB,
(hopMyIBI s TUTOMIAEH, COOOpaKEHUS
noxoous

29

[lnomanm ceyeHnii MHOTOTPaHHUKOB:
TIJTOTIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

30

[lnomany ceyeHnii MHOTOrPaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

31

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB"

32

O06bEM Tema. OOBEM TPAMOYTOJIBHOTO
napauiesienune1a

33

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

34

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasiesienumnesa

35

HpI/IKJ'Ia,Z[HLIC 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYTr'OJIBHOT'O
Iapajiiejacnuiecaa




36

O0BEM psAMON TIPU3MEI

CrepeoMeTpHUeCcKUE 3a/1a4l, CBA3aHHbIE C

37 BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

38 [IpuknanHeie 3a1a4n, cBsI3aHHbIE C 00BEMOM
MPSIMOM IPU3MBI
Borancieane 00bEMOB TEJT ¢ TTOMOIIBIO

39 onpenenénHoro uarerpaita. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

40 onpenenénnoro uarerpaia. O0bEM
A PAMHUJTBI

41 ®opmyna 06béma nupamuabl. OTHOIIEHKE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

42 ®dopmyna 00pEmMa mupamuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOITUM yTIIOM

43 CrepeoMeTpUYeCKHUE 3a/1a4H, CBI3aHHBIC C
00bEMaM¥U HAKJIOHHOW MTPU3MBI

44 CrepeoMeTpUYeCKHUE 3a/1a4H, CBI3aHHBIC C
00BbEMaMU TTUPAMHMTBI
[Tpuknagaeie 3anaun mo Teme "OO0bEMBI

45 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

46 [Ipuknanueie 3anaun o Teme "OOBEMBI
Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI

47 [Tpumenenne o0bEMOB. Boruncienne
paccTOsIHUA JI0 TIOCKOCTH

48 KonTtponsHas padora "O6béM

MHOTOTpaHHHUKa"




Hunuaapudeckas HOBEPXHOCTb,

49 00pa3yroIne MUIHHIPUICCKON
MIOBEPXHOCTHU

50 Hunmuaap. [psamoi KpyroBoi HUAIUHAP.
[Inomane MOBEpXHOCTH LIUIUHIPA

51 Konndeckas moBepXHOCTh, 00pa3yromme
KOHMYECKOW noBepxHOCcTH. Konyc

52 Ceuenune KOHYyca TNIOCKOCTBIO,
napajuIebHOM MII0OCKOCTH OCHOBAHUS

53 Yceuénnslil konyc. M300pakeHne KOHycOB
U YCEYEHHBIX KOHYCOB

54 [Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa

55 [Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYCa
CrepeoMeTrpHuueckue 3a1auu Ha

57 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
LHWIAHAPOM

59 IIpuknanHele 3a1a4m, CBSI3aHHBIE C
LHWIAHAPOM

60 Coepa u map

61 [lepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.

Kacanwue mapa u cdepsl miockoctsto. Bua u




n300pakeHue mapa

62

[Mepeceuenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanue mrapa u cdepsi miockoctsro. Bum u
n300pakeHue mapa

63

VYpasaenne chepsl. [Tnomans chepsr u eé
yacTeu

64

Cummetpus cdepsl 1 mapa

65

CrepeomeTpuiecKue 3a1a4 Ha
J0Ka3aTeJIbCTBO U BBIYMUCIICHHUE, CBA3aHHBIC
co cdepoii 1 mapoM, TOCTPOSHUEM UX
CEUYEHU TIIOCKOCTHIO

66

CrepeomeTpuyeCcKHe 3a/1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIE
co c(epoii u mapom, MOCTPOCHUEM UX
CEUYEHUM TIIOCKOCTHIO

67

[Ipuknanueie 3a1a4n, cBsi3aHHbIE cO chepoii
U [1apoM

68

[ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH,
BBIYHMCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nonoous

69

Paznuunbie KOM6HH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OI'paHHHUKOB

70

3agauu o Teme ""Tena U MOBEPXHOCTH
BpaieHus"

71

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"

72

KonTtponpHast padota "Tena 1 moBEpXHOCTH
BpaiieHus"




73

O6béM mmnuaapa. Teopema 006 00bEMe
IpsAMOro NUJIMHApAa

74

Brrurcnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaita. OobpéM KoHyca

75

[Tnomay GOKOBOM M TIOJTHOM MTOBEPXHOCTH
KOHYca

76

CrepeoMeTpHUecKUe 3a/1a4l, CBSI3aHHbIE C
BBIYUCIICHUEM 00BEMOB ITUIUHAPA, KOHYCA

77

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI 1
IJTONI[A 1 TOBEPXHOCTEN Ten"

78

O06béM mapa u maposoro cexkropa. Teopema
00 00bEme mapa. [Tnomans chepsl.
CrepeoMeTpHueCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUMCIIEHUEM 00BEMOB 111apa, [1IapOBOTO
CErMEHTA U IIapOBOr0 CEKTOpa

79

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
mI01ma b0 cepbl. COOTHOMICHUS MEXKTY
IJIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
OJ0OHBIX TE

80

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu mopo0uu.
CrepeoMeTpHUeCcKUe 3a/1a41, CBSI3aHHbIE C
BBIUHCIICHUEM 00BEMOB TeIl U ILIOMIAACH
IOBEPXHOCTEN

81

KonTponsnas padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

82

JIBr>keHus npoctpaHcTBa. OTOOpakeHusl.




JiBukeHus u paBeHCTBO Guryp. O0mue
CBOMCTBA JIBHKCHUI

83

Buael n1BukeHMil: TapauiebHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€pPKajJbHAs
CUMMETpPHUS, IOBOPOT BOKPYT HNPSIMOM

84

[IpeobpazoBanus nonoous. [psimas u chepa
Ditnepa

85

FCOMeTpI/I‘-IGCKI/IC 3aaa4i Ha IPUMCHCHUC
JABUMKCHUA

86

Kontponbras padota "BekTops! B
MIPOCTpaHCTBE"

87

O6o6mmaromiee nopropeHue 11 noustuii u
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucrtemaTtusanus 3Hanuil: "[lapamienbHOCTh
MPSAMBIX U IUNIOCKOCTEN B MpOCTpaHCcTBE"

88

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

89

Oo6o06matomee moBropeHue 11 MoHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
nmpocTpaHcTae”

90

Ob6o6maromniee noBropenue 11 noHsATHi U
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTpaHHHUKa"

91

Ob6o6maromiee noroperue 11 nmoHsATUi U




MeTo/10B Kypca reomerpun 10-11 knaccos,
cucreMmarusanus 3HaHuii: "Oobem
MHOTOTpaHHUKa"

92

Oo6o6maromee moBroperne 11 moHsTHil 1
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

93

O6o06maromniee nopropenue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucremaru3anus 3Hagui: "Imomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TENI"

94

Wrorosas koHTposbHasA paboTa

95

Hrorosas koHTpoJbHAs paboTa

96

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUM

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ POoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

99

HcTopus pa3BuTHs CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTUI

101

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK




HAaYKHU U eé POJIb B pa3BUTUU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUM KaK

102 HAyKd U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
103 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 103







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YHEHUKA

Maremaruka. I'eometpus 10-11 knaccel. Aranacsas JI.C., byry3os B.®.,
Kanomies C.b. u ap. ba3oBslii u yriy0iaeHHbIe ypoBHU. M.:

[Tpoceemenue, 2020

Tpenaxep "O6mnaxo 3nanuit". Maremaruka, 10-11 kiace, OOO "®uzukon Jlad"
Jomarnaue 3aganusi. Cpennee obiiee oopasoanue. ['eomerpus, 10-11 xkmace. AO

"UznarenncTBO "[IpocBenieHue"

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Marematuka. ['eomerpus 10-11 knaccsl. Atanacsu JI.C., byty3os B.®.,
Kanomues C.b. u np. ba3oBslii 1 yriay0iaeHHbIE YPOBHH. M.:

ITpocsemenue, 2020

Mertoaudeckne peKOMeHIAIMU K yueOHuKy. M3yduenue reomerpuu. C.M.
Caaxksan, B.®.byty30B. U3yuenue reometpun 10-11. Mocksa "IIpocsenienue",
2020

I'eomeTpus, 11 kimacc, moypounsie miansl mo yaeonuky JI.C. AtaHacsHa,
B.®.byty3oBa, C.b. Kagomuesa u ap. aBt.-cocT., I .1.KoBanésa - Bonrorpan:

VYuurens, 2016



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
HUHTEPHET

http://school-collection.edu,ru/ buomuoreka LIOK https://m.edsoo.ru/http://festival. 1

september.ru/articles/
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