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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpus siBnsieTcst OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO 00IIETro
oOpa3oBaHus, TaK Kak OOecCredYrBaeT BO3MOXKXHOCTh W3YYEHUS JUCITUIUIMH
€CTECTBEHHO-HAYYHOW HAMpPaBICHHOCTH W NPEIMETOB T'YMAHUTAPHOTO IIMKJIA.
[TockosbKy  JIOTMYECKO€  MbIILIeHUE,  (QopMHpyeMoe TMNpU  HU3YYCHUU
00y4YaroIMMUCS MMOHATUINHBIX OCHOB I'€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOUYKHU JIOTUUYECKUX YTBEPKICHUU IIPU PELIEHUH T€OMETPUUECKUX
3a7a4, YMEHHME BBIJBUIaTh M ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCSl TIPU PELICHUU 3a7a4 €CTECTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH
dbusznueckux 3amay.

Ilenb ocBoeHuUs mporpamMmbl yueObHoro Kypca «['eomeTpus» Ha yriryonéHHOM
YPOBHE — Pa3BUTUE WHAUBUIYAIbHBIX CIOCOOHOCTEN OOyYaromuxcs MOpu
W3YYCHUU T'€OMETPHHU, KaK COCTABIISAIONICH IpeaMeTHON obmactn «MaTemaTuka u
uHpopMaTtuka»  depe3  oOecCleueHHe  BO3MOXKHOCTH  IPUOOpETeHHS U
UCIIOJIb30BaHUsl OoJjiee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U JEHCTBUH,
cnenu@UIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIENTHOTO MPOodeCCHOHATHHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMAaTHKH.

[IpuoputeTHRIMU 3a7a4yaMU Kypca TEOMETPUHM Ha YIIyOJIEHHOM YpOBHE,
PaCHIUPSAIONIMMU U YCHWIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBJSIFOTCS:

paclIMpeHre MPEACTABIEHNS] O T€OMETPUM KaK YaCTH MHUPOBOU KYJIbTYpPhI U
dbopMupoBaHUE OCO3HAHKS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BAKHEUIIINX MATEMATHYECKUX MOJENAX, IO3BOJISIONIMX ONUCHIBATh U H3y4aThb
pa3HbIE SIBJICHUS OKPYXKAIOIIEr0 MUPA, 3HAHUE TTOHATUMNHOIO arrapara o pasiaeny
«CrepeomeTpusi» yueOHOr0 Kypca TeOMETPHUH;

dbopmMupoBaHue YMEHMUS BJIAJICTh OCHOBHBIMU MOHATUSMU 0
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBOWCTBAMH, 3HAaHUE TEOPEM,
dbopMysT M yMEHUE UX NPUMEHATh, YMEHUS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/aY;

dbopMupoBaHUE YMEHHS paclO3HaBaTh Ha YepTekKaxX, MOJIETSAX U B peaTbHOM
MHpPE MHOTOTPAHHUKHA M TejJa BpalICHUs, KOHCTPYUPOBATH TIE€OMETPUUECKHUE
MOJIENY;

dbopMupoBaHUE TOHUMAHUS BO3MOKHOCTH aKCHOMAaTUYECKOTO TOCTPOCHHUS
MaTeMaTHYECKUX Teopui, (pOopMUpOBaHHE TOHMMAHHS POJIU AKCHOMATUKH TIPH
MIPOBEJICHUU PACCYKJICHUN;

dbopMupoBaHUE YMEHHs BIAJ€Thb METOJAMHU JI0Ka3aTEIbCTB M aJITOPUTMOB
pELICHUsl, YMEHUSI UX NPUMEHSTH, ITPOBOJAUTH JOKA3ATEIbHBIC PACCYXICHUS B
XOJIE PEIICHUS] CTEPEOMETPUUYECKUX 3a74a4 U 3a/1a4 C IPAKTUYECKUM COJCPKAHUEM,
dbopMupoBaHUE TMPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTelIbCTB  MPHU
000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUW U POJIM aKCUOMATHKHU B TIPOBEJICHUH
JIETYKTUBHBIX PACCYXKJICHUU;



pa3BUTHE U COBEPIICHCTBOBAHHE WHTEJUICKTYaJbHBIX M  TBOPUYECKHX
CIIOCOOHOCTEH 00y4aronuxcs, Mo3HaBaTeIbHOW aKTHBHOCTH, MUCCIIEIOBATEIBCKUX
YMEHHH, KPpUTHYHOCTH MBIIIJICHUS, HHTEPECa K U3YYCHUIO TCOMETPHH;

dbopmupoBanue (PyHKIIMOHATLHONW TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHSI PACIO3HABaTh IMPOSIBICHUS TE€OMETPUYECKUX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pealbHBIX >KM3HCHHBIX CHUTYalMSIX W TIPU WU3YYCHUU JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEATbHBIX CUTYallMid, HCCJIEJIOBAHUS MOCTPOEHHBIX MOJIETEH,
WHTEPIIPETAIINN TTOJTYICHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COJEPKATEIBLHBIMHU JIMHUSIMU yueOHOTO Kypca «l'eomeTpus» B
10-11 «xmaccax sBisrotcsi:  «[IpsiMble W IMJIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tena Bpamenus», «Bektopel U  KoopaAMHATHI B
POCTPAHCTBEY, «JIBIKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMM T'€OMETPUU Ha YIUIYOJIEHHOM ypOoBHE OOy4eHHs B
10-11 kiaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMUECKMX YMEHHMHA  paclpenensieTcss He  TOJNBKO  T10
coJiep KaTeNIbHBIM JIMHUSAM, HO M 10 Tofam oOydenus. Coaepkanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaMm ocBoeHust denepanbHON paboueit
IPOTPaMMBI, PACIpPENeIEHHBIM IO TOoJAaM OOyYeHHs, CTPYKTYpPHPOBAHO TaKHM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IMPUHIIUITHAIHHBIM BOIIPOCAM O0yUarOIIHECs
oOpamiajiucb  HEOJHOKpPaTHO. DTO  MO3BOJISIET  OPraHU30BaTh  OBJAJCHHE
TCOMETPUICCKUMU TMOHATHSIMH ¥ HABBIKAMH TTOCJIEIOBATEIHHO M TIOCTYIATEIIBHO, C
coOJTI0/IeHNEM MPUHITMIIA IPEEMCTBEHHOCTH, a HOBBIC 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN 00YyYaIOUXCsl, pACIIUPSSL U YIIyOuss
e€, 00pazys MpoYHbIE MHO)KECTBEHHBIE CBSI3H.

[lepexon K U3y4EeHUIO TEOMETPHUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3garb  ycioBus s auddepeHnuandu  00ydeHus, TMOCTPOCHHS
UHAUBUAYaJIbHBIX 00pa3oBaTEeNbHBIX MporpamMMm, OOECHeyuTh YriayOJaéHHOoe
U3yueHUE TEOMETPUH KaK COCTaBIAIONMIEH yueOHoro mpenmeTa «MaTemaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TMPOJOJDKCHUIO HW3YYEHUS MAaTeMaTHKU C
yuéroM BbIOOpa Oyayied mnpodeccuu, obecrieynBasi MPEEMCTBEHHOCTb MEXIY
o01uM 1 podeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenume yueOHoro Kypca «['eomerpusi» Ha yriayOiaEHHOM ypOBHE
otBoauTcs 204 gaca: B 10 ximacce — 102 yaca (3 gaca B Henenio), B 11 kimacce — 102
yaca (3 yaca B HEJIE0).

COJEPKAHUE OBYUYEHUA

10 KVIACC

IIpsiMmble M IJIOCKOCTH B MPOCTPAHCTBE



OcHOBHBIE ~ TOHATUS ~ CcTepeoMeTpuH. Touka, TMpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOE pacnosiokeHHe NpPsMBIX B IMPOCTPAHCTBE: IIEpECEKarolnecs,
NapajuleJibHble M CKpelmBaromuecss npsMble. [Ipu3Haku CKpemuyBarommxcs
npsaMbIX. [lapamienbHOCTh TPSAMBIX U IDIOCKOCTEN B IPOCTPAHCTBE: MapaJlIEIbHbIE
IIPSIMBIE B IPOCTPAHCTBE, MTApAJUIENIbHOCTD TPEX MPSAMBIX, TAPATUIEIBHOCTD IPAMON
u 1iockoctu. [lapannensHoe W UEHTpabHOE MPOCKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoekTupoBanus. M3o0paxeHnue
(Guryp B mapajuiesbHONW MNPOEKUHUH. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, YroOJ
MEXIy IPSAMBIMHA B IpocTpaHcTBe. [lapannenbHOCTh IIIOCKOCTEN: MapaylieIbHbIe
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHBIX IJIOCKOCTEH. [Ipocrerimue
OPOCTPAaHCTBEHHbIE (Urypbl Ha IJIOCKOCTH: TETpajap, MapajulelienuIie],
MIOCTPOCHUE CEUCHU.

[lepneHMKyJISIPHOCTD NPSIMOU M IIOCKOCTH: MEPIECHAUKYISPHbIE IIPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPHEHIUKYJSPHBIE K IJIOCKOCTH,
IPU3HAK MNEPNEHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIEHAUKYIISIPHON IIJIOCKOCTH. OpTtoroHanbHOE IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT  OpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH:  IPU3HAK  IEPIEHAMKYJSIPHOCTH  ABYX
IJI0CKOCcTEr. TeopeMa 0 TpEX NEPIEHAUKYIAPAX.

Yrael B IPOCTPAHCTBE: YroJl MEXKIY NPAMOM M IUIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JIMNHEWHBIN yTOJl IBYTPAHHOTO yria. TpEXrpaHHbId U MHOTOIPaHHBIE YTJIbI.
CBoiicTBa IUIOCKHMX YIVIOB MHOrOrpaHHoro yria. CBoHCTBa IUIOCKUX U
IBYIPAaHHBIX YIJIOB TPEXIPAHHOIO yryia. TeopemMbl KOCMHYCOB M CUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHOrorpaHHUKH

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsMas 1 HaKJIOHHas IPU3Mbl, OOKOBasi M MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapayutenenunen, nOpPsSMOYIOJbHBIM — MHApajuleseNUNes] ©  €ro  CBOMCTBA.
Kparuaiimme mnytm Ha TOBEpXHOCTM MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBenHas Tteopema Iludaropa. Ilupamupa: n-yrosbHas nupamuja,
npaBuibHas W yceu€HHass nupamuabl. CBoiictBa pédbep M OOKOBBIX TIpaHei
IIPaBWIBHOW nUpaMubl. [IpaBuibHbBIE MHOIOTPAaHHUKU: NpPAaBUJIbHAS NPU3MaA U
IpaBUJIbHAS THMpPaMHJa, MPaBWIbHAS TPEYTroJbHAS IHUpaMHUIa WU TPABUIbHBIN
TeTpa’ap, KyO. IlpencraBneHue o NpaBUIIBHBIX MHOIOTPaHHUKAxX: OKTa’p,
JNOJEKadAp U UKOCAdP.

Bbluucienre 53J€MEHTOB MHOTOTPAHHUKOB: pE&Opa, JMaroHaiu, YIJbl.
[Tnomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
oAb OCHOBAaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIHLHOW MNUPaMUBbI,
TeOpeMa O IUIOLIAIA YCEUEHHOM TUPAMUIBI.



CummeTpuss B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU  IPABUIIbHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B TPaBWIHBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajuielienunesa, CAMMETPUsl TPABWIbHBIX MPU3M, CUMMETPHUSI MPaBUILHOU
MUPaMU/IBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsaTHsi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPhl KOJUIMHEApPHBIE, COHANpPAaBJICHHbIE U MPOTUBOIOIOKHO
HaIpaBJICHHbIC BEKTOPHI. PaBeHCTBO BEKTOPOB. JeHCTBUSI C BEKTOpAMU: CIIOKEHHE
U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
yuciio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YKCIIO.
[TonaTne kKoMIUIaHapHbIE BEKTOPHI. [IpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pa3loKEHUM BEKTOpa IO TPEM
HEKOMIUIAaHapHbIM  BekTopaM. [IpsmoyrosibHas  cucremMa  KOOpJAUHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXIYy KOOpAMHATAMH BEKTOpa U
KOOpAMHATaMU TOYEK. YTOd Mexay BekTopamu. CKalsipHOE NPOU3BEIICHHE
BEKTOPOB.

11 KIIACC

Tesna Bpamenust

[TonsiTHs: TMIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAsl TOBEPXHOCTb,
chepuueckas MOBEPXHOCTb, OOpasyrolide TmoBepxHOocTell. Tena BpalleHus:
IUJIUHIpP, KOHYC, YCEUEHHbIM KOHYC, cdepa, map. BzaumHoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3obpaxkeHue Ten
BpallleHusl Ha TulockocTu. Pa3péprka nmmnuHapa U konyca. CumMmerpusi chepsl U
mapa.

O0bém. OcHOBHBIE CBOHCTBa 00BEMOB Tel. Teopema 00 o00BEME
IpsIMOYTOJILHOTO Mapajuienenumnena u cienctBus u3 He€. OO0bEM mnpsaMon u
HAKJIOHHOW MPU3MBbI, IWJIUHPA, MUpaMuabl U KoHyca. O0BEM I1apa U 1MapoBOTO
CEerMeHTa.

KoMOunaruu Ten BpailleHus W MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
WINHAP, ONHUCaHHas okojio IwuHapa. Ilepeceuenue cdepsl U 1mapa ¢
miockocThio. Kacanuwe mapa u chepbl miockocThio. [loHsTHE MHOroOrpaHHuka,
OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIllCHMUS.

[Tnomanpe MOBEPXHOCTH LWIMHJpA, KOHYcCa, IJIOMaab chepbl U €€ yacTeu.
ITonobue B mpocTtpancTBe. OTHOIICHHE OOBEMOB, ILIONMIAJCH ITOBEPXHOCTEH
nonoOHbIX (uryp. IIpeoOpa3zoBanue MmoaoOusi, roMoTeTHs. PelieHne 3agad Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPHUUECKUX METOJIOB.

[TocTpoeHue ceueHuit MHOTOIPAHHUKOB U TEJI BPAIlIEHUSI: CEUCHUS IMIMHAPA
(mapajuienbHO M MEPHEHAUKYJISIPHO OCH), CEUYEeHHUsl KOHyca (mapaijieibHble
OCHOBAaHMIO U MIPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUS 111apa, METOAbl MOCTPOCHHUS



CEUCHMI: METOJ CJIEJ0B, METOJ BHYTPEHHETO IIPOECKTUPOBAHUS, METOJ IEPEHOCA
CEKYIIIEeH MJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepanuu Haja Bekropamu. BektopHoe
YMHOXXE€HHE BEKTOpoB. (CBOMCTBa BEKTOPHOTrO yMHOXeHHUs. [IpsiMoyroisibHas
crucTeMa KoopauHaT B npoctpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oasucy. KoopAwHATHO-BEKTOPHBIH METOJ TPU PEIICHHH T'€OMETPUUECKHUX
3aj7ad4.

JIBUKeHNs B IPOCTPAHCTBE

JIBrkenust mpocTpancTBa. OToOpakeHus. J[BUXKEHUSI M PaBEHCTBO (Quryp.
OO6mme cBoiicTBa JBIWKCHWH. BuIbl JIBWKEHUN: TapauleIbHBIM IEPEeHOC,
LHECHTpAJIbHAST CUMMETpHUS, 3€pKajbHAasi CHUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoanus nmogoous. [psmas u cepa Ditnepa.
HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YUEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEAHEI'O OBIIIET'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaanckoe BOCTIMTAHHUE:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MOZHUIIMHM 00YYArOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOIO  WIEHA  POCCHUHCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBAX (PYHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TPaXAAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aUMOJCICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUH C HX
GyHKIMSIMU U HA3HAYCHHUEM;

2) NIaTPUOTHYECKOE BOCITUTAHNE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKONW WIACHTUYHOCTH, YBAXKEHHUS K
MPONUIOMY M HACTOAIIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTEMATHYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE JTHX JOCTWIKEHWW B JPYrux HayKaX, TEXHOJOTUsAX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOE BOCITUTAHNE:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, cCPOPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHMS, CBA3AHHOIO C NMPAKTUYECKUM
MPUMEHEHUEM JOCTMKCHUW HAyKW U JIESITEIbHOCTBIO YUYE€HOTO, OCO3HAHUE
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOIO OYIYIIETO;

4) acTeTHYECKOE BOCIUTAHUE:

ACTETUYECKOE OTHOILICHUE K MHUpPY, BKIIOYAs SCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1ay, PEIICHUMN, PACCYKACHUI, BOCOIPUUMUYHUBOCTD
K MAaTEeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJIOB UCKYCCTBA;

5) pusznueckoe BocnuTaHHE:



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITh MaTEeMaTHYECKHUE 3HAHUA B
MHTEpecax 3JI0pPOBOro 1 0e30MmacHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE, COATTAHCHPOBAHHBIN PEKUM 3aHATHH U
OTJIbIXa, PEryisipHasi pu3nuecKas akKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03OPOBUTEIBHOMN AESITENBbHOCTBIO;

6) Tpy10oBO€E BOCIIUTAHME:

TOTOBHOCTh K TPYyAYy, OCO3HAHHWE IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznuyHbiM  cepam  mpodecCHOHANBHOM  JESITENbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud U peaau3oBbIBATh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHIO U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUM BCEW >KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEeMAaTUUYE€CKON HAIIPABIICHHOCTH;

7) 3K0JIOTHYEeCKOe BOCTIUTAHHUE:

c(OPMHUPOBAHHOCTh ~ IKOJIOTHYECKOM  KYJIbTYypbl, TOHUMAHHE  BIHUSHUS
COLUATBHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMAJIBLHOU
Cpenbl, 0CO3HaHUE TJIOOATBHOTO XapaKTepa dKOJOTUIECKUX MPOOIEM, OpUCHTAIIUS
HAa TPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUW JUIS peElIeHus 3a7ad B 00JacTH
OKpY’)Karoliel cpenpl, IUIAHUPOBAHUE TIOCTYNKOB W OILIEHKA HUX BO3MOXKHBIX
MOCJIEICTBUM JISl OKPYIKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTEMaTHYECKON HAyKd KaK cQepbl YeIOBEUECKOW NeATeTbHOCTH, JTAloOB €&
pa3BUTUA M 3HAYUMOCTH ISl PA3BUTHS LUBUJIM3AIMU, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU M MAaTeMaTHYECKOW KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MU,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSTEIbHOCTh
WHJMBHIYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3oBble JJoruuyeckue aeiicTBusA:

BBISIBJISITh M XApPAaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHYECKHUX
0OBEKTOB, TIOHATHUH, OTHOIICHHH  MEXIy TMOHATUSIMH, (OPMYJIUPOBATH
OTIpe/ICJICHUs TIOHSITUHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIINH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUHU ITPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHpPOBaTh W  IPEOOpa3OBBIBATH  CYXKJCHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIE, CAMHUYHBIC, YACTHBIC U O0IIIHE, YCIOBHBIE;

BBISIBJISAITh MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOTIOJCHHUAX M YTBEPIKICHUSIX, MpejiaraTh KPUTCPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;



JenaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEJILHO JI0KA3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUN
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIMIO, TPUBOJUTH PUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJACHHS U BHIBO/IBI;

BBIOMpaTh CHoco0 pelleHus y4eOHOM 3agauu (CpaBHMBATh HECKOJBKO
BApUAHTOB  pelIeHUs, BbIOMpaTh HamOosiee MOAXOMSAIHMA ¢ Y4ETOM
CaMOCTOATEILHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaregbCcKe AelCTBUA:

HCIIOJB30BaTh BOIMPOCHl KAaK HCCIENOBATEIbCKUNA HHCTPYMEHT ITO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUpYIOIIHME  MPOTHBOpPEYHE,  MpoOIEeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (hOPMHUPOBATH TUINOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJINTH CAMOCTOSATENIPHO CIIAHUPOBAHHBIN ASKCIEPUMEHT, UCCIIEI0BAHUE
110 YCTaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuueckoro 00beKTa, sIBJIEHUs, MPOoIecca,
BBISIBIICHUIO 3aBUCUMOCTEN MKy 00BEKTaMu, SIBICHUSIMU, TTPOIIECCAMM;

CaMOCTOSITEILHO (POopMynupoBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
NPOBENEHHOTO  HAOJIONEHUSI, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMPOIECCa, a TaKKe BBIIBUTAThH
MPEANOJIOAKEHHUS O €r0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBIABJISITh AeUINTH UHPOPMAIIMU, JAHHBIX, HEOOXOIUMBIX JJiS OTBETa Ha
BOIIPOC U JIJIsl pEUICHUS 3a]a4H;

BbIOMpATh MH(OPMAIUIO U3 UCTOUYHUKOB PA3JIMUHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATH3UPOBATh W HMHTEPHPETUPOBATH HHGOPMAIUIO PA3IMYHBIX BHUIOB U
dbopM mpeacTaBICHNUS,

CTPYKTYpHpOBaTh MHGOPMAIINIO, MPEACTABISATh €€ B PA3IUUHBIX (OpMax,
WUTIOCTPUPOBATh TpaduyuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIE YU4eOHbIE 1eiiCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeIsIMU  OOIIEHMS, SICHO, TOYHO, IPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IUCBMEHHBIX TEKCTax, JaBaTh IOSCHEHUS II0 XOAY PEUICHUs 3aJayH,
KOMMEHTUPOBATH ITOJIy4YE€HHBINA PE3YJIbTaT;

B XOJie OOCYXXJIEHUs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI,
npoOyieMbl, pelmaeMoil 3ajaud, BBICKA3bIBATh HJEH, HALEJEHHbIE Ha IIOHMCK
pELIEHNs], COIOCTABIISITh CBOU CYXICHUA C CYXICHUAMH APYIHX YYaCTHHKOB
auanora, oOHapyXUBaTh PAa3IMUUE U CXOJCTBO IMO3UIMH, B KOPPEKTHOH (opme
(dbopMynHpoOBaTh pa3HOIJIACHS, CBOU BO3PAKEHUS;



MIPEJICTABNIATh PE3yJIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIICAOBAHMUS,
MIPOEKTA, CaMOCTOSITEILHO BBIOUpATh (OpMaT BBHICTYIUICHUS C YYETOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIC YHHBepPcaJlbHbIe y4eOHbIE 1eiiCTBUSA

Camoopranusanmsi:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3aa4H, BRIOUPATh CIIOCOO pEeIIeHUs ¢
y4€TOM MMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTHUPOBATh BApUAHThI pELIEHUH C YYETOM HOBOM UH(OpMaIuu.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH UHTEJJIEKT:

BJQJIeTh ~ HABBIKAMHM  TIO3HABATENbHOW  pediiekcMu  Kak  OCO3HAHHS
COBEpULIAEMBIX JACHCTBUIM M MBICIUTEIbHBIX IPOLIECCOB, UX PE3YyJIbTATOB, BIAJIEThH
crnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI MpOLEcca M pe3yibTaTa pEHICHUs
MaTeMaTHYECKOM 3aa4u;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PEUICHUHU 3a]1a4H,
BHOCUTb KOPPEKTHUBHI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HAWJCHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETU U YCIOBUIM, OOBSCHATD MPUYUHBI
JOCTH)KEHUS WIM HEJOCTHKEHUSI Pe3yJIbTaTOB JAEATEIbHOCTU, HAXOIUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJILHOCTD:

NOHUMATh M HUCIOJb30BaTh MPEUMYIIECTBA KOMAHJHON M HWHIWBUAYAJIBHOU
paboThl mMpU pelleHHH Yy4dyeOHBbIX 3ajay, MPUHUMATH I1I€Jb COBMECTHOM
JeSITENHbHOCTH, TIAHUPOBATH OPTAHM3AIMI0 COBMECTHOW PabOTHI, pacmpeneisTh
BUIBI PabOT, JOTrOBapuUBaThCA, OOCYXJaTh TMpoOLIECC W pe3yibTaT padoThI,
000011aTh MHEHUS HECKOJBKHX JIFOICH;

y4acTBOBAaTh B TPYNIOBBIX (hopmax paboThl (0OCyXkaeHHsS, OOMEH MHEHHUA,
«MO3TOBbIE IITYPMB» W HWHBIE), BBINIOJHATh CBOIO YacTh pabOThl U
KOOPJAMHUPOBATh CBOM JCUCTBUS C JPYTMMHM 4YJI€HAMU KOMaHbl, OIICHHUBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMO/JICHCTBUSI.

NPEIMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyyaromuics HayquTCs:
CBOOOJIHO OMNEPUPOBAThH OCHOBHBIMU TOHSTUSIMU CTEPEOMETPHUM TPU PEIICHUU
3a/1a4 U MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKICHU;
IPUMEHSATh AKCHOMBI CTEPEOMETPHUM M CIEACTBUS W3 HUX I[PU PEIICHUU
TEOMETPUYECKUX 33]1a4;
KIacCU(UUIUPOBATh B3aUMHOE  PACIOJOXKEHUE TMPSAMBIX B  IPOCTPAHCTRE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEHW B IPOCTPAHCTBE;
CBOOOJTHO ONEPUPOBATH MMOHSATUSMH, CBS3aHHBIMU C YIJIaMH B TPOCTPAHCTBE:
MEXy PSIMBIMU B IIPOCTPAHCTBE, MEK1Y IPSIMOM U MJIOCKOCTHIO;



cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTpaHHUKaMU;

cBOOO/IHO pacro3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHUKOB (MIpH3Ma, MUPaMHJA,
NPSIMOYTOJIBHBIN Tapajuiesienune, Ky0);

KJ1accu(UIIMPOBATH MHOTOTPAHHUKH, BRIOWPAsi OCHOBAHUS I KJIACCU(DUKAIINH;
CBOOOJTHO ONEpPUPOBATH MOHSTHUSIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITMOJHATh MapajljIeNIbHOE, LEHTPAIbHOE M OPTOTOHAIBHOE MPOEKTUPOBAHME
¢buryp Ha MmIOCKOCTh, BBIMOIHATH N300pakeHUs GUTYpP Ha MIIOCKOCTH;

CTPOUTh CEYEHHsS MHOTOTPAHHUKOB pA3UYHBIMH METOJIAaMH, BBITIOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTBIX OOBEMHBIX (DUTYp: BUA
CBepxy, cOOKY, CHU3Y;

BBIUMCIIATh IUJIOIIAJM TOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, MNHPaMHJA),
Te€OMETPUYECKUX TeJ ¢ MPUMEHEHHEM (HOpMYyT;

cBOOOJIHO OIEpPUPOBATh MOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOO/IHO  OMEpUPOBAaTh  TOHATHUSMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS HaJl BEKTOPAMU;

pelmaTh 3aJa4u Ha JIOKA3aTeIhCTBO MAaTEMAaTHYECKHX OTHOIICHUH W HaXOXKICHHE
T€OMETPUYECKUX BEIUYHMH, NPUMEHSSI W3BECTHBIE METOAbl TPU PEIICHUHU
MaTeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJI0’KHOCTH;
OPUMEHSATh  MPOCTEWIlMe  MpPOTpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a71ay;
U3BJIEKaTh, MpPeoOpa3oBbIBATH U HMHTEPIPETUPOBATH  HHPOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUrypax, MPEACTaBICHHYIO Ha YepTexax U
PHUCYHKaX;

OPUMEHATh TOJyYeHHbIE 3HAHWS Ha TMPAKTUKE: CPABHUBATh M aHAIH3UPOBATH
peanbHbIE CUTYyallMH, TMPUMEHSATh HW3YYCHHBIE IMOHSATHS B TIPOLIECCE IOMCKA
pelieHrss MaTeMaTU4ecKh CQOPMYITUPOBAHHON MPOOIEMBbI, MOACTUPOBATH
peaslbHbIE CUTYaIlMu Ha S3bIKE TEOMETPHUH, UCCIEN0BATh MOCTPOSHHBIE MOAETHU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmnapara ainreopsl, pemaTh
IPAKTUYECKUE 3a/1a4H, CBI3AHHBIEC C HAXOXKJCHUEM T€OMETPUUYECKUX BEJIMYUNH;
UMETh MPEACTaBICHUS 00 OCHOBHBIX JTalax Pa3BUTUS T€OMETPHH KaK COCTABHOMN
yacTu (pyHIAaMEHTa pa3BUTHSI TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaromuiicss HAyduTCs:
CBOOOJHO  OMEpUPOBATh  TMOHSATHUSMH, CBSI3AHHBIMA C  ITWIMHAPUYECKOH,
KOHUYECKOHN U ChepruecKOi MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI TMTOTYUYEHUS;
OTIEpUPOBATh TOHATHSIMH, CBS3aHHBIMU C TCJIAMH BpAICHUSA: TUJIUHAPOM,
KOHYCOM, c(hepolt u mapom;
pacrmo3HaBaTh Tella BpaimieHus (IWIMHIP, KOHYC, cepa u mmap) U OOBSICHATH
CIOCOOBI MOTYYEHUS TEJ BpaLICHUS;
KJIacCU(PHUIIMPOBATh B3aUMHOE PACTIOJIOKEHUE CPephl U MIOCKOCTH;



BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHUsi, 00bEMBI U
IJIOIIAIA TTIOBEPXHOCTEH MHOTOIPAHHUKOB M TEJI BPAIllEHUs, TEOMETPUUYECKUX Tl
C IpUMEHEeHHEM (HOpMYIT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C KOMOWHAIIUSMHE TEJ BPAIICHUS
U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIH B cdepy U ONHMCAHHBIA OKOJIO
cthepsl, chepa, BIUcaHHAsS B MHOTOTPAHHUK WM TEJIO BpalleHUs,

BBIYUCIISITh COOTHOILIEGHHUSI MEXAY IUIOIAJIAMU TOBEPXHOCTEH U 0O0BEMaMH
II0JIOOHBIX TEI;

n300paxaTh M3ydaeMmble (PUTYPBI, BBITOJHSITH (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3
PUCYHKOB MpOCTBIX OOBEMHBIX (DUTYp: BHUI CBEPXY, COOKY, CHHM3Y, CTPOUTH
CEUEHUs TeJl BpalllCHHUS;

W3BJICKaTh, HUHTEPIPETUPOBATH M  MpPeoOpa3oBbIBaTh  MHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUTypax, MPEJCTABICHHYIO HAa YepTexax U
pHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OINEpalliy HaJl BEKTOPaMHu;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

pemarb reoMETPUYECKUE 3aJaud Ha BBIYHUCICHUE YIJIOB MEXAY MPAMbIMU U
MJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSHHUM OT TOUYKHM JI0 TUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IIPU PEIICHUU;

CBOOOJTHO OTEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C JIBIDKCHHEM B MIPOCTPAHCTRBE,
3HaTh CBOMCTBA JIBUKECHU;

BBITIOJTHATh M300paKEHUsI MHOTOIPAHHUKOB U TEJI BpalleHUs MPHU MapajijieIbHOM
NEPEHOCE, LEHTPAJIbHOW CUMMETPUHU, 3€PKaJIbHOW CHUMMETPUHU, IMPU IOBOPOTE
BOKPYT MPSIMO#, IpeoOpa3oBaHus MOJ00US;

CTPOUTHh CEUEHHUSI MHOTOIPAaHHHMKOB M TEJ BpaIllCHUS: CEUYCHUsS IUJIUHIpa
(mapamieabHO W TEPHEHAUKYIIPHO OCH), CEUEeHHs KOoHyca (mapasuieibHbIe
OCHOBAHHIO U TIPOXOJIAIIME YePe3 BEPILINHY), CEUCHHUS 11apa;

UCII0JIb30BaTh METOJIbI TIOCTPOEHUSI CEYEHUN: METO/I CE/I0OB, METOJI BHYTPEHHETO
MPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuueckue (akThl ISl PEIICHUS CTEPECOMETPUYECKUX 3ajiad,
MpEANoiaraloiuX HECKOJIbKO II1aroB pEIICHUs, €CIW YCJIOBHUS MPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

pelmaTh 3a/layd Ha JI0Ka3aTeJbCTBO MAaTEMATHYECKUX OTHOLIEHUM M HAXOXKJICHHE
FEOMETPUYECKUX BEJIUYNH;

MPUMEHSTH MPOrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBbI
IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

NPUMEHSTh TOJy4YCHHBbIC 3HAHUS Ha NPaKTHKE: CpPaBHUBATh, aHAJIU3UPOBATH U
OIICHMBATh pEaAJbHBIC CUTYallMH, NPUMEHATh H3YYCHHBIC TOHSTHUS, TEOPEMBI,
CBOMCTBAa B TMpPOIECCE IOMCKA PEIICHUS MaTeMaTUYecKH CHOpPMYyITUPOBAHHOM
npoOJieMbl, MOJCIMPOBATh peajbHbIE CUTyalldd Ha S3bIKE T'E€OMETPHH,
UCCIIEJIOBATh TTOCTPOCHHBIE MOJIEJIM C UCIIOIB30BAaHUEM T€OMETPUUECKUX MOHSITHN



U TeopeM, amrmapara ajireOpbl, periaTh MNPAKTUYECKHE 3aJadud, CBS3aHHBIC C
HAXO0XXJICHUEM T€OMETPUUECKUX BEJIUYUH;
UMETb MPEJICTABICHUSI 00 OCHOBHBIX ATalax Pa3BUTHUS M€OMETPUU KaK COCTABHOM
4acTH (PyH/IaMEHTA Pa3BUTHs TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 9acoB

daekTpoHHbIe (LM (POBbHIE)

Ne i/ KoHnTpoJbHbIe
NMPorpaMmblI Bcero o0pa3oBaTe/IbHbIE PecypChl
padoThI

1 Brenenue B ctepeoMeTpuio 23

2 B3anmMHoe pacmnonoxeHne npsmbIx B 6
MIPOCTPAHCTBE

3 [MapannenbHOCTh MPSAMBIX M TUIOCKOCTEH B 8
MIPOCTPAHCTBE

4 [TepneHaUKyYISIPHOCTD MPSMBIX U 25
MJIOCKOCTEH B MPOCTPAHCTBE

5 VYTl U paccTosHUA 16

6 MHororpanHuKu 7

7 BekTopsl B IpocTpaHcTBE 12

8 [ToBTOpenue, 0600IIEHNE U 5 2
cHCTEeMaTH3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




11 KIIACC

HaumeHoBaHue pa3aesioB U TeM

KoanuyecTBo 4acoB

JJekTpoHHbIe (HU(POBHIE)

Ne i/ KoHnTpoibHbIe
NMporpaMmblI Bcero o0pa3oBaTe/IbHbIE PecypcChl
padoTbI
1 AHaTuTHYECKast TEOMETPHUS 15
2 [ToBTOpEHME, 0000IICHNE I CHCTEMATH3AIIUS 15
3HAaHUHU
3 O0BEM MHOTOTpaHHUKA 17
4 Tena BpamieHus 24
5 [Tnommany moBepXHOCTH U 00BEMBI KPYTIIBIX 9
TeJ
6 JIBYOKEeHUSI 5
7 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIUS 17
3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 8




HOYPOYHOE IVTAHUPOBAHHUE
10 KJIACC

Ne ni/m

Tema ypoka

KoauuecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

OcHoBHbIE MpaBuiia U300paKEHUSI HA PUCYHKE IIIOCKOCTH,
MapaJuIeIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHs cTepeoMeTpUn: TOUKa, IpSAMast, II0CKOCTb,
npocTpancTBO. OCHOBHBIE ITpaBUIIa N300paXKEHUS HA PUCYHKE
TJIOCKOCTH, MapaJlIeNIbHbIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MEPECCKAOIMECA MIOCKOCTHU, ICPCCCKAIOMIUCCA ITpAMad
1 IINIOCKOCTD; IMOJYITPOCTPAHCTBO

IlonsTus: NMEPECCKAIMUECHA IIIIOCKOCTH, MMEPECCCKAIOIUECCA ITpAMast
1 IINIOCKOCTD; IMOJYIIPOCTPAHCTBO

MHOrorpaHHHKH, H300paKEHUE MPOCTEHIITNX MTPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIUX 00HbEKTOB

MHororpaHHUKH, N300paKeHUE TMPOCTEHIIINX MTPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIMUX 00bEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE CIAEACTBHS U3 HUX

AXCHUOMBEI CTCPCOMETPUHU U IICPBBIC CIICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPUH U NEpBBIE caeCTBUSA U3 HUX. CIIoCOObI
3aJlaHus NPAMBIX U IUIOCKOCTEN B ITpocTpaHcTBe. OO03HAUEHUS
MPSIMBIX U IIJIOCKOCTEN

10

N300paxenue cedeHuil nupamMuabl, Kyda 1 pu3Mbl, KOTOpbIE
MPOXOAAT uepe3 ux péopa. M3obpaxenne nepeceueHus
MOJYYEHHBIX IJIOCKOCTEH. PackpalinBaHue MocTpOEHHBIX CEYEHU I
pa3sHBIMH LIBETAMH

11

N300paxenne cedeHuit mupaMuibl, Kyda u Mpu3Mbl, KOTOPbIE
MPOXOAAT uepe3 ux péopa. M3obpakeHue nepeceucHus




MOJIYYCHHBIX IUIOCKOCTEHA. PaCKpaI_HI/IBaHI/IC MOCTPOCHHBIX CeUYeHUI
Pa3HbBIMHU IBCTAMM

12

N3o0pakeHne ceueHuil mupamMmusl, Kyoa u Ipu3Mbl, KOTOpbIE
MPOXOAAT uepe3 ux péopa. M3obpaxenue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpanimBanue mocTpOSHHBIX CEYCHUI
pa3HBIMH [IBETAMHU

13

N300pakeHue ceueHuil nmupamuipl, Kyoa u mpu3Msbl, KOTOpbIE
MPOXOAT uepe3 ux péopa. M3o0paxeHue nepeceueHus
MTOJIY4EHHBIX IJIOCKOCTEN. PackpalnBaHue NOCTPOEHHBIX CEYEHUIN
Pa3HBIMM LIBETAMU

14

Merton cneaoB i1 TOCTPOSHUS CEUEHUMN

15

Merton cineaoB g NOCTpoeHus ceueHnii. CBOMCTBA MepeceyeHUt
MPSIMBIX U MJIOCKOCTEM

16

Merton cienoB AJjig NOCTpOeHUs ceueHnid. CBOMCTBA MEepeceUeHUt
MPSMBIX U IJIOCKOCTEH

17

[TocTpoeHue ceuenuii B mupamuie, Kyoe mo TpéM Toukam Ha
pe€bpax. Co3znaHue BBIHOCHBIX YEPTEKEH U 3aMKCh IIaroB
MIOCTPOEHUS

18

[TocTpoenue ceueHuii B mupamue, Kyoe rmo TpéM ToOUKaMm Ha
pé6pax. Co3znanre BHIHOCHBIX YEPTEKEH U 3alKCh 11aroB
IIOCTPOEHUS

19

[TocTpoenue ceuenuii B nupamuie, Kyoe mo TpéM Toukam Ha
péOpax. Co3aHne BEIHOCHBIX YepTEXeH U 3alKCh I11aros
IIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuze, Kyoe 1o TpéM Toukam Ha
pébpax. Co3zaHne BEIHOCHBIX YepTEXKel U 3alKCh I1aros
IIOCTPOECHHUS

21

IToBTOpenue manuMerpun: Teopema o IpOOPLIUOHAIBHBIX
orpeskax. [Togobue TpeyroabHUKOB

22

[ToTOpenne mnanumerpun: Teopema Menenas. PacueTsl B
CEYEHMAX HAa BBIHOCHBIX 4yepTexkax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPUHU




23

KontponbHas pabora "Axkcuomsl crepeomerpun. CeueHus"

24

B3aumHoe pacronoxeHne npsiMbIX B IPOCTPAHCTBE.
CkpemuBatoniuecs npsmbie. [Ipu3Haky CKpenBaromuxcst
npsiMbIX. [lapamienpHble npsiMble B IPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUHU U €IMHCTBEHHOCTH MPSIMOI
MapasieibHON JaHHON MPSAMOM, MPOXOISIICH Yepe3 TOUKy
IIPOCTPAHCTBA U HE JIEKAIleH Ha JaHHOM npsamon. Jlemma o
NIepeCceYeHNH NMapaJlIeNIbHbBIX IPSIMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB Tpex NpsMbIX. TeopeMa o0 TpEX napayIeNnbHbIX
npsMbIX. TeopeMa 0 CKpEeIMBAOIINXCS IPSIMBIX

27

[MapannensHoe npoexTrpoBanue. OCHOBHBIE CBOWCTBA
napajuieIbHOr 0 MpoeKkTupoBanus. M3o0paxkeHue pa3Hbeix Guryp B
napajuieIbHOW POCKIHH

28

[lenTpanbHas npoekiusi. Yol ¢ COHAMPABICHHBIMUA CTOPOHAMMU.
Yron Mexay npsiMpIMU

29

33,[[3‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICIOBAHUC, CBA3AaHHBIC C
PpaCIOJI0KCHUECM IIPAMBIX B IIPOCTPAHCTBE

30

[TonsiTHs: MapaJlIeIbHOCTD NPSMOM U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamuieabHOCTH IPSMOM U I1ockocTu. CBoiicTBa
MapaJUIETIbHOCTH NPSMOU U IIJIOCKOCTH

31

I'eoMeTpuyeckue 3a1aun Ha BHIYUCICHUE U IOKA3aTEJIbCTBO,
CBSI3aHHBIC C MMAPALICITHLHOCTHIO MPSAMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenune ceueHus, TPOXOAAIIEro Yepe3 JaHHYIO IPSIMYIO Ha
YEPTEkKE U MAPAIUICIbHOI0 APYror npsiMor. Pacu€r oTHoIeHu

33

[TapannenpHast mpoeKUUs, IPUMEHEHHUE ISl IOCTPOSHUS CeUeHUN
Ky0Oa u napayuienenuneaa. CBoiicTBa mapaienenumnea u mpU3Mbl

34

[TapamnensHble mIockocT. [Ipu3Haky mapayieIbHOCTH JBYX
IJIOCKOCTEN

35

Teopema 0 mapajnnenbHOCTH U €JMHCTBEHHOCTH INIOCKOCTH,
MIPOXOMALLEH Yepe3 TOUKY, He IIPUHAIEKAITYI0 JaHHOU
IIJIOCKOCTH U CJIECACTBUS U3 HEE




CBoiicTBa mapallICJIbHBIX ILTOCKOCTEH: 0 NnapaiCJIbHOCTU TPAMBIX

36 HIepeceUeHus! P NIEPECEUECHUH JBYX MAPAIICIIBHBIX TIOCKOCTEN
TpeTheil
CBoiicTBa mapayuIeTbHBIX TUIOCKOCTEH: 00 OTpe3Kax MmapauieIbHbBIX 1
37 IPSIMBIX, 3aKJIIOYEHHBIX MEX/Y HapajlIeIbHBIMU INIOCKOCTSMU; O
NepeceueHUH MPSIMOM ¢ ABYMSI MapauIeIbHBIMH IIJIOCKOCTAMHU
38 [ToBTopenue: Teopema Iudaropa Ha mIockocTH 1
39 IToBTOpEHME: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYT OJIbHUKA 1
40 CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO Mapajuieenuneia 1
a1 Brruuciienue JUIMH OTPE3KOB B KyOe U MPSMOYT OJIbHOM 1
napaiesienure/e
42 [TepnieHUKyYISAPHOCTD IPSAAMOM U TWIOCKOCTU. [Ipu3Hak 1
MEPIIEHAUKYIIIPHOCTH IPSIMOM 1 TUIOCKOCTH
43 [IepnieHIUKYISAPHOCTD IPSAMOM U TWIOCKOCTU. [Ipu3Hak 1
MEPIEHANKYISIPHOCTH IPSIMOH 1 TUIOCKOCTH
Teopema 0 CyIIeCTBOBAaHUH U €IUHCTBEHHOCTH MPSIMOW, 1
44 HPOXOJIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U MEPIIEHIUKYIIAPHON K
IJIOCKOCTH
45 [1nockocT U NeprneHANKYIIIPHBIE UM MPSMbIE B MHOIOI'paHHHUKAX
46 I1nockocT U NepreHANKYIIPHBIE UM MPSAMbIE B MHOIOI'paHHHUKAX
47 [lepnienaukynsp n HakioHHas. [locTpoeHne nepneHuKysIspa u3
TOYKH Ha IPAMYIO
48 [leprienaukynsp u HakiIoHHAA. [locTpoeHne nepneHuKyspa u3 1
TOYKHU Ha MPSIMYIO
49 Teopema o Tpéx nepneHIUKyIApax (mpsMas U odpaTHast) 1
50 Teopema o Tpéx nepneHIUKyIsApax (mpsMas U odpaTHast) 1
ol VYron Mexay CKpelnBaOIUMUCS IPSIMBIMU 1
52 [Tonck nepneHIuKYISAPHBIX TPSIMBIX C TOMOILBIO 1
NEepIEeHANKYISPHBIX TIOCKOCTEH
53 OpToronanbHOE TPOCKTUPOBAHHUE 1




ITocTpoenue ceueHuii Kyoa, MpU3MBbl, MPABUIBHON MUPAMUJIBI C

>4 IIOMOIIBIO OPTOrOHAILHON NMPOEKLIUH

55 ITocTpoenue ceuenuit Ky6ua, IIPU3MBI, IIPABUIILHOU IUPAMUJIBI C
MIOMOILBIO OPTOTOHAIBHOW NMPOEKLIUH

56 CuMMeTpHst B IPOCTPAHCTBE OTHOCUTENIBHO MNIOCKOCTH.
[1710CKOCTH CUMMETPHI B MHOTOTPaHHHKAX

57 [Ipu3Hak nepneHauKyIIPHOCTH IPSIMOU U INIOCKOCTH KaK
CJIEJICTBHE CHMMETPUH

58 [IpaBuiIbHBIE MHOTOTpaHHUKH. Pacd€r pacCTOSIHUI OT TOYKH 10
IIJIOCKOCTH

59 [IpaBriIbHBIE MHOTOTpaHHUKH. Pacd€r pacCTOSIHUM OT TOYKH 10
IIJIOCKOCTH

60 Crioco0sl OITyCTUTE [EPIICHANKYIAPBI: CHMMETPHA, CABHI TOUKH
10 apaJUIEIbHOM MPSMOU

61 CaBur no HenapauienbHON NpAMOIl, U3MEHEHHE PacCTOSTHUI

62 Kontponbhas pabora "B3anmHoe pacnonoxeHrue npsiMbiX U
IJIOCKOCTEH B POCTPAHCTBE"
IToBTOpEHME: YrON MeXAy IPSMBIMHU Ha IJIOCKOCTH,

63 TPUTOHOMETPHUS B IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMA
KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXAY CKPELIUBAIOIUMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTprueckue METObI BBIUNCIEHUS YTIIa MEKy NPSMBIMU B
MHOT'OI'PAHHUKAX

66 JIByrpanHbIil yron. CBOWCTBO JIMHENHBIX YIVIOB ABYIPAHHOTO YIJia

67 [lepnenquKynsipHbIE ILTOCKOCTH. CBoiicTBa B3aMMHO
NEPIECHIUKYIIPHBIX IUNIOCKOCTEN
[Ipu3Hak nepnesauKyIIpHOCTH INIOCKOCTER; TEOpeMa O IPSIMOU

68 IIEPECEYCHHUS IBYX IIJIOCKOCTEMN MEPIEHAUKYISPHBIX TPEThEH
IIJIOCKOCTH

69 IIpsimoyronbHbIM Napaienenunesn; Kyo; H3MepeHusi, CBOWCTBa




OPpAMOYT OJIBHOI'O IMapaJUICICIIHUIICAa

70 Teopema 0 1uaroHaaIu MPSAMOYTOABHOIO MapalIeeueaa u 1
CJIEJICTBHE U3 HEE

71 CrepeoMeTpuyecKkue U MPUKIAJAHbBIE 3a7a4H, CBSI3aHHBIE CO 1
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U TUIOCKOCTH

72 [ToBTOpEHME: CKpEUIMBAIOLIUECS MPSMBbIE, TapaslieTbHbIe 1
IJIOCKOCTH B CTAHJAPTHBIX MHOTOTPAaHHHUKAX

73 [Tapa mapanienbHbIX IIOCKOCTEH HA CKPEIIMBAIOIINXCS MPSMBIX, 1
paccTOSTHUE MEXKTY CKPEIIHBAOIIMMHUCS MPSMBIMU B IMPOCTHIX
CUTYaIUSIX

74 PaccrostHEE OT TOYKH JI0 TIIIOCKOCTH, PACCTOSTHUE OT MPSMOH 10 1
MJIOCKOCTH

75 Brrurcnenmne paccTOSHUN MEXKTy CKPEITUBAIONTUMHUCS MPSIMBIMH C 1
MIOMOIIbIO MEePIEHANKYIISIPHON MIIOCKOCTH

76 TpéxrpanHbIil yroi, HepaBeHCTBA ISl TPEXTPAHHBIX YTJIOB. 1
Teopema [Tudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAHHOIO yria

7 DneMeHTHI cPeprudecKoil FTeOMETPHUH: T€0Ie3NYECKUE JIMHUU Ha 1
3emie

78 KontponbHas padora "Yrisl u paccTostHUA" 1

79 Cucremarusanus 3HaHuM "MHOTrOrpaHHUK U €ro 3J1€MEHTHI" 1

80 [Mupamuna. Buael nupamua. [IpaBuibHas nupamuia 1

81 IIpusma. IIpsamas u HaknoHHas npusMmsl. [IpaBunbpHas npuzma 1

82 [psimoii mapasuienenumne, TpsIMOYTOJIbHBIN MMapaijiesienuIe]], Kyo 1

83 Beinykiibie MHOrOrpanHuKkd. Teopema Ditiepa 1

84 Boinykiibie MHOrorpannuku. Teopema Diinepa. [IpaBunbHble 1 1
MOJTYIIPABUIIbHBIE MHOTOTPAHHUKHI

85 Kontposbnas pabora "MHuororpaHHuku"

86 [ToHsTHE BEKTOpA Ha IJIOCKOCTH U B MPOCTPAHCTBE

87 CyMMa BEKTOPOB




88 Pa3HOCTh BEKTOPOB 1
89 [TpaBuiio napamienenumnea 1
920 VMHOKEHHE BEKTOpa Ha YHCIIO0 1
91 Paznoxenune BekTopa 1o 6asucy Tpéx BEKTOPOB, HE JISKAIINX B 1
OJTHOM MJIOCKOCTH
92 CkaJIsIpHO€E TIPOU3BEICHUE 1
93 Berunciienue yriza Mex 1y BEKTOpaMH B TPOCTPAHCTBE 1
94 [Mpocreiimniue 3a1a41 ¢ BEKTOPaMHU 1
95 [Ipocreiimime 3a1a4u ¢ BEKTOPaAMH 1
96 [Ipocreiimime 3a1a4u ¢ BEKTOPaAMH 1
97 ITpocreiimme 3a1a4u ¢ BEKTOPaAMH 1
98 O000111eHIE U CUCTEMATH3allUs 3HAHUN 1
99 O0600IIeHe ¥ CHCTEMATH3aIlNs 3HAHU I 1
100 HToroBast KOHTpOIbHAsI paboOTa 1
101 HToroBast KOHTpONIbHAsI paboOTa 1
102 OG6001IeH e U CHCTeMATH3AIUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102

11 KJIACC

Ne

Tema ypoka

KoaunuyecTBO 4acoB

DJIeKTPOHHBIE




n/n nudpoBLIE
KoHnTpoibHbIe bp
Bcero p oOpa3oBaTe/ibHbIE
200ThI
P pecypchl

1 [ToBTOpenue Temsl "KoopanHATHl BEKTOpa HA IIJIOCKOCTH U B 1

npocTpaHcTBe"
2 [ToBTopenue Temsl "CkalispHOE MPOU3BEICHUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Bbruncienue yria Mex1y BEKTOpaMu B 1

npocTtpaHcTee"
4 [ToBTOpeHue TeMbl "YpaBHEHNE IPSIMOM, IPOXOSLIEH Yepes IBe 1

TOYKH"
5 YpaBHEHHE ITOCKOCTH, HOPMaJlb, YPaBHEHHUE TIJIOCKOCTU B OTpE3Kax 1
6 VpaBHEHHE IIIOCKOCTH, HOPMAaJlb, YpaBHEHHE INIOCKOCTH B OTPE3KaX 1

b b
7 BekropHoe npou3BeieHne 1
8 JInHelHBIE HEpaBEeHCTBA, JIMHEHHOE NPOrpaMMHUPOBaHHE 1
9
9 JInHelHBIE HEpaBEHCTBA, JIMHEHHOE IPOrpaMMHUPOBaHHE 1
9

10 AHaTUTUYECKUE METOABI pacyéTa yria Mexy MpsMbIMU B 1

MHOT'OI'paHHHUKaX
11 AHanUTUYECKHE METOABI Pacu€ra yriia Me1y MIOCKOCTSIMU B 1

MHOT'OI'PaHHHUKAX
12 ®opMyiia pacCTOSHUSA OT TOUYKHU JI0 TNIOCKOCTH B KOOPAWHATAX 1
13 HaxoxaeHue paccTosSHUI OT TOYKH /10 TNIOCKOCTH B KyOe 1
14 HaxoxneHnue paccTOssHUN OT TOUKH J0 INIOCKOCTH B IPABUIILHON 1

MUpaMuU/Ie
15 Kontponbhas pabora "AHanutuyeckas reomeTpus" 1 1
16 CeueHust MHOTOTPaHHUKOB: CTaHIaPTHBIE MHOTOTPAaHHUKHU 1
17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJICJIOB 1
18 CeueHurst MHOTOTPaHHUKOB: CTaHJIAPTHBIC INTIOCKOCTH, TIEPECCUCHUS 1

MMPSAMBIX U IUIOCKOCTEH




19

HapaHHeJ'ILHLIC MMPsAMBIC U TINIOCKOCTH . TapAJIJICIIbHBIC CCUHCHUSA

20 [TapannenbHble TpsSMbIE U IIIOCKOCTH: PACYET OTHOIICHHH

21 [MapannenbHbie TPSMBIE U ITIOCKOCTH: YIIIBI MEXKIY
CKPEIIMBAOIIUMHUCS TTPSIMBIMA
[eprienAuKYIIsIpHBIE MIPSIMBIE U TUIOCKOCTH: CTaHAAPTHHIE MAPhI

22 NEePIEHANKYISPHBIX IUIOCKOCTEH U MPSIMBIX, CHMMETPUU
MHOT'OI'PaHHHKOB

23 [leprienAuKyNsipHbIE MPSIMBIE U TUIOCKOCTH: TEOpEMa O TPeEX
NEepIEeHANKYIISpax

24 [leprienauKyNsIpHBIE MPSMBIE U IIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOT'OI'paHHHKaX

o5 IToBTOpEHUE: MIIOIIA 1 MHOTOYT OJIBHUKOB, (DOPMYIIBI [UIs TUIOLIAAEH,
COOOpaKCHUS T10T00MSI

26 IToBTOpEHUE: MO MHOTOYT OJIBHUKOB, (hOpMYIIBI [UIs TUIOLIAAEH,
COOOPaKECHUS T10T00MSI

27 IToBTOpEHUE: MIIOIIA 1 MHOTOYT OJIBHUKOB, (DOpMYIIBI [UIs TUTOLIAAEH,
COOOpaKeHUS OO0

28 [Inomaau ceyeHuii MHOrOrpaHHUKOB: IIJIOIIAIU TIOBEPXHOCTEH,
pas3pe3aHusi Ha 9acTH, COOOpaKEHUs TOA00uUs

29 [Inomaau ceyeHuit MHOrOrpaHHUKOB: IIJIOIIAIU TIOBEPXHOCTEH,
pas3pe3aHusi Ha 9acTH, COOOpaKEHUs TOA00uUs

30 Kontponbnas padora "[loBTOpeHre: MHOTOTpaHHUKH, CEUCHUS
MHOTOTPaHHHUKOB"

31 O0béM Tena. OO6BEM IPSIMOYTOJIBHOTO TapalIeIeITHITe 1A

32 3amaun 00 ynBoeHUH Ky0a, 0 KBajipaType Ky0a; O TPHUCEKIINH yTiia

33 CrepeoMeTprudecKre 3a1auu, CBI3aHHbBIE C 00bEMOM MPSIMOYTOJIHHOTO
napajiesnenunesa

34 [Ipuknanueie 3a1a4u, CBSI3aHHBIE C BBIYMCIEHUEM 00BEMA
IPSMOYTOJIBHOTO Napajuiesenunesia

35 OO0BEM MPsAMO¥ TPU3MBI




CTCpCOMCTpI/IquKI/IC 3aJa4u, CBA3aHHBIC C BBIYMCICHUCM 00BEMOB

36 -
PSIMOM TIPU3MBI

37 [Ipuknanneie 3a1a4n, CBI3aHHBIE C 00bEMOM MPSMOU TPU3MBI 1

38 Brruncnenue 00bEMOB Tell C TOMOIIBIO ONPEIEIEHHOI0 HHTETpaa. 1
O0BEM HAKIIOHHOW MTPU3MBI

39 Brruncnenne 00bEMOB Tell C ITOMOIIBIO OMPEISIEHHOT0 HHTETpaia. 1
O0bEM HpaMuIbI

40 ®opmyna o0béMa nupamuipl. OTHOLIEHNE 0O0BEMOB TUPAMHU/L C 1
OOIITUM yTIIOM

a1 ®opmyna o6béMa nupamuipl. OTHOLIEHUE 0OBEMOB TUPAMHU/L C 1
OOIITUM yTJIOM

42 CrepeoMeTprudecKre 3a1auu, CBI3aHHbIE C 00bEMaMU HAKIIOHHON 1
PU3MBI

43 CrepeoMeTpHUYeCKUE 3a]1a9H, CBA3aHHbBIC ¢ 00bEMaMU TTHPAMHU/TBI 1

44 HpI/IKJ'Ia,I[HE:Ie 3amaun o teMme "OO0bEMEBI Tell", CBSI3aHHbBIE C 00HLEMOM 1
HAKJIOHHOM MPU3MBI

45 [Ipuknagueie 3aaaun 1o Teme "O0BEMBI TeN'", CBA3aHHBIE C 00BEMOM 1
MTAPAMH/IBI

46 [Ipumenenne 00bEMOB. Borurcienne paccTosHUS O TIIOCKOCTH 1

47 KonTtponbhas padora "OO6bEM MHOTOrpaHHHUKA" 1

48 Hunuaapudeckasi MOBEPXHOCTh, 00pa3yOIIKe IUIHMHIPHIECKOM 1
MIOBEPXHOCTH

49 Humunnp. [psmont kpyrosoi nunusap. Inomans noBepxHocTu 1
IWIAH]IPA

50 Konnueckas moBepXHOCTb, 00pa3yIoIne KOHUYECKOW MOBEPXHOCTH. 1
Konyc

ol CeueHne KOHyca MII0CKOCTBIO, NAapaUIEIbHON IIIOCKOCTH OCHOBAHMUS 1

52 Yceuénnplii konyc. M300pakeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Tomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1

54 [Tmomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1




CTCpCOMCTpI/I‘{eCKI/IC 3aJa4d Ha A0Ka3aTCJIbCTBO U BEIYUCIICHUC,

55
MOCTPOCHUEM CEUCHHUH IUIMHAPA, KOHYCa
56 CrepeoMeTpruyecKue 3a7]a41 Ha I0Ka3aTelbCTBO U BBHIYUCIICHHE, 1
ITOCTPOCHUEM CEUYCHUH ITMIIMHJIPA, KOHYyCca
57 [IpuxknagHeie 3a1a4n, CB3aHHBIE C IUIMHIPOM 1
58 [Ipuknaanbie 3a1auu, CBA3aHHBIE C IUIHHIPOM 1
59 Cdepa u map 1
60 [Tepeceuenue cdepsl u mapa ¢ mIockocThio. Kacanue mapa u ceps 1
IJI0CKOCThIO. By 1 m300pakeHue mapa
61 [Tepecedenue cdepsl u mapa ¢ mIockocThio. Kacanne mapa u cdepsl 1
IJIOCKOCThIO. By 1 n300pakeHue mapa
62 VYpasaenue chepsl. [Lnomans chepsl u e€ qacten 1
63 Cummerpust chepsl U 1apa 1
CrepeomeTpHuuecKHe 3a1a4M Ha I0Ka3aTeIbCTBO U BBIUMCIICHUE, 1
64 CBSI3aHHBIE CO CPEepoil U MapoM, MOCTPOSHUEM UX CEUCHUH
IUIOCKOCTBIO
CrepeoMeTpuyecKue 3a71a4d Ha I0Ka3aTelbCTBO U BHIYUCIICHHE, 1
65 CBSI3aHHBIE CO CEepOoil U MapoM, ITOCTPOSHUEM HX CCUCHUH
[LUIOCKOCTBIO
66 [IpuknagHbIe 3a71a49u, CBSI3aHHBIE CO CPEPO U IIapoM 1
IToBTOpEHHE: OK HOCTb Ha INIOCKOCTH, BLIYUCIIEHNS B OKPYKHOCTH 1
67 ) b
CTaHJAPTHBIC MOI00MS
68 Paznuunple KOMOMHAIIMY TN BPAIICHUS © MHOTOI'PAHHUKOB 1
69 3agaun no Teme "Tena u MOBEpXHOCTH BpamieHus" 1
70 3anauym no Teme "Tena v MOBepXHOCTU BpauieHus" 1
71 KontponsHas pabora "Tena u moBepxHocTH BpalieHus" 1
72 O6béM mumnHIpa. Teopema 06 00bEME IPSIMOTo IIWIHHIPA 1
73 Brruncnenne 00bEMOB Tell C TOMOIIBIO ONPEISIEHHOTO HHTETpaia. 1

O0bEM KOHYCA




74 [Tnomany 60KOBOI U MOMHOM MOBEPXHOCTU KOHYCA 1
75 CrepeoMeTpuyecKue 3a7auu, CBSI3aHHbIE C BEIUMCICHUEM 00BEMOB 1
IWJIMH]Ipa, KOHYca
76 [Mpuknanueie 3anaqn mo reme "OOBEMBI U TUTOIIAN TOBEPXHOCTEH 1
Ten"
O0BéM Trapa u mapoBoro cekropa. Teopema 00 00bEMe mapa. 1
77 [Tnomans cheprl. CTepeoMeTprudecKre 3a/1a4u, CBI3aHHBIE C
BbIUKCIICHHEM 00BEMOB 11apa, MIApOBOr'0 CErMEHTa U IIApOBOTO
CEKTOpa
[Mpuknanueie 3anaqn no reme "OOBEMBI TEN", CBA3aHHBIE C 00BEMOM 1
78 mapa v miomasio cepbl. COOTHOIIEHUSI MEXKY TTOMIAISIMU
MOBEPXHOCTEH U 00bEMaMH 1MOJOOHBIX TEJ
[Tono6Huble Tena B npoctpaHcTBe. 3MeHeHne 00bEéMa pu 1mo100uu. 1
79 CrepeoMeTpuyecKue 3aJjauu, CBSI3aHHbIE C BBIUMCICHUEM 00BEMOB Tell
Y TUTOIIAJIEH MOBEPXHOCTEH
80 KonTtponbnas padora "Tlnomany moBepXHOCTH U 00BEMBI KPYTIIBIX 1
Ten"
81 JBuxenus npocrpanctsa. OToOpaskeHus. J[BU>KeHUS 1 paBEHCTBO 1
¢uryp. O01me cBOKCTBA IBHKCHHUI
82 Bunb! nBrkeHMil: mapaiienbHbIi mepeHoc, LUEHTpa/IbHas CHMMETPU1, 1
3epKajbHasi CHMMETPHSI, IOBOPOT BOKPYT MPsIMOH
83 [IpeoOpa3oBanus nopobus. Ipsmas u chepa Ditnepa 1
84 I'eomeTpuyeckue 3a1aun Ha MPUMEHEHUE IBHKEHUS 1
85 Kontponbnas padora "Bekropsl B mpocTpancTse" 1
Ob6o06maromiee mopropenue 11 MOHATHI U METOIOB Kypca reOMETpHH 1
86 10-11 xmnaccoB, cucremaru3anus 3HaHu#: "[lapamiebHOCTh TPSMBIX U
MIJIOCKOCTEN B MpoCcTpaHcTBe"
87 O6o6maromee moTopeHue 11 MoHATHI U METOAOB Kypca Ir€eOMETpUHU 1
10-11 knaccoB, cucremaru3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"
38 O6o6maromee moBTopeHue 11 MoHATHI U METOAOB Kypca IreOMETPUHU 1

10-11 kmaccoB, cucTeMaTu3aius 3Hanuii: "BekTopsl B mpocTpaHcTse"




O6o06maromiee mopropenue 11 MOHATHI U METOAOB Kypca reOMEeTpHH

89 10-11 kmnaccoB, cucremaru3aius 3HaHui: "O0beM MHOTOIrpaHHHKA"

90 Ob6o6maromiee mopropenue 11 MOHATHI U METOOB Kypca reOMETpHH 1
10-11 kmaccoB, cucremaru3anus 3HaHui: "O0beM MHOTOrpaHHHUKA"
Ob6o06maromiee mopropenue 11 MOHATHI U METOIOB Kypca reOMETpHH 1

91 10-11 kmaccoB, cucremaru3anus 3HaHuH: "TToMa I MOBEpXHOCTH H
00BEMBI KPYIJIBIX TEN"

O6o6maroiee mopropeHue 11 moHATUI U METOIOB Kypca FreoMeTpuun 1

92 10-11 xnaccoB, cucremaru3anus 3HaHui: "[l1omaay NoBepXHOCTH U
00BEMBI KPYTJIBIX TET"

93 HToroBas KOHTpoOsIbHAs paboTa 1

94 HToroBas KOHTposIbHAs paboTa 1

95 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHU I 1

96 Hcropust pa3BUTHsA CTEPEOMETPUM KaK HAyKU U €€ pOJlb B PasBHTHH 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

97 Hcropust pa3BUTHS CTEPEOMETPUM KaK HAyKU U €€ pOJIb B pa3BUTUHU 1
COBPEMEHHBIX HHXCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

08 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POIIb B Pa3BUTHH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POIIb B Pa3BUTHH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

100 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B pasBuTHR 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

101 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B pasBuTAR 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUH

102 HcTopus pa3BUTHA CTEPEOMETPUH KaK HAyKH U €€ poJib B Pa3BUTUH 1
COBPEMEHHBIX MHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOIOTUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOJIAYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI JUISI YYEHUKA

» Marematuka. ['eomerpus; yraybOnenHoe obOydenwe, 10 wmacc: Mep3nsak A.l,
Homuposckuit JI.A., [TonsikoB B.M., nox peaakuueit [logonsckoro B.E, O6mectBo
C OrpaHM4YeHHOM OTBETCTBEHHOCThIO «M3maTenbckuil nieHTp BEHTAHA-I'PADy;
AxmmonepHoe o6miectBo «M3mparensctBo [Ipocsemenney, 2024

* I'eomerpust, 10-11 wmaccel/ Atanacsu JI.C., byry3oB B.®., Kagomuer C.b. u
npyrue, AkuuonepHoe oomiectBo «M3aarensctBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

1.Matematuka. ['eometpus; yrinyOnenHoe oOydenme, 10 kmacc: Mepsmsak AL,
Homupogsckuii [[.A., [ToaskoB B.M., nox penakiueit [Togonsckoro B.E, O6mectBo ¢
OTPAaHWYECHHONW OTBETCTBEHHOCTBIO «M3marensckuii neHtp BEHTAHA-I'PA®y;
AxmmonepHoe o6miectBo «M3marensctBo [Ipocsemenuey, 2024

2. Maremaruka. ['eomerpus; yriyoneHHoe oOydenwe, 11 kmacc: Mepsmsak AL,
Homupogsckuii [I.A., [TonsikoB B.M., nox penakmueit [Togonsckoro B.E, O0mmectBo ¢
OTpaHUYEHHOUW OTBETCTBEHHOCThIO «M3matensckuit nentp BEHTAHA-TPA®y;
AxkmnonepHoe obmectBo «M3aarensctBo [Ipocemenney, 2024

3. I'eomerpus, 10-11 xnaccel/ AranacsH JI.C., byry3zoB B.®., Kagomue C.b. u
npyrue, Akimoneprnoe obmiectBo «M3aarensctBo «lIpocBemenne»

4. OyHAaMEHTAIbHOE SAJIPO COAEpX aHusg oéiero ooOpasoBanusi / moa.ped. B.B.
Koznoa, A.M. KonmakoBa. — 2-¢ uza. — M.: IIpocsemenne, 2010. — 59 c. —
(CtanmapThl BTOPOTO TTOKOJICHHS ).

5. Coopuuk “IIporpammser st 0011€00pa3oBaTeNbHBIX YupexaeHui: ['eometpus 10-
11 xn.”/Cocrt. T.A. Bypmuctposa. — M.: [Ipocsemenue, 2008;

6. 'eomerpus. 10-11 kmaccwl. Paboune mporpamma k yueOnuky JI.C. AtanacsiHa u
ap. / B.®. byry3os. ®I'OC — M.: [Ipocsemenue, 2013. — 49 c.

7. Teomerpus. 10-11 xmaccer: Yueb.mis obGmieoOpazoBat. opranmzanuii / [JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u np.].— M.: IIpoceemenue, 2016. — 383 c.
8. I'eomerpust. [unaktudyeckue matepuansl. 10 kmacc / b. I'. 3uB, B. M. Meiinep. —
13-e uzn. — M.: [Ipocsemenne, 2016. — 159 c.: um.

9. I'eometpus. Qunaktuueckue matepuansl. 11 kimacc / b. I'. 3uB, B. M. Metinep. —
13-e m31. — M.: IlpocBemenue, 2016. — 159 c.: un.

10. Teomerpus: PabGowas Tterpaap. 10 kmacc: mocobme I ydalIuxcs
obmreoopazoBarenbHbix yupexaenuit / JI. C. Aranacsan, B. ®. byrysos, 10. A.
I'nazkoB, U. U. FOquna. — 12-e uza. — M.: [Ipocsemenue, 2016. — 65 c.



11. Teomerpusa: Pabouas Terpams. 11 kjacc: mocobue i ydamuxcs
obieoopazoBarenbHbix yupexkaeHuit / JI. C. Aranacsn, B. @. Bbyryzos, 10. A.
['maskos, U. U. FOauna. — 12-e uza. — M.: [Ipocsemenne, 2016. — 63 c.

12. Uzyuenune reomerpun B 10-11 xnaccax. [locoOue mist yunreneit / Atanacsu JI.C.,
byty3oB B.®., I'nazkos 0. A. u ap.. - 7-e uzn. -M., I[Ipocsemenue, 2016. — 195 c.

12. Crangapt o matematuke: 500 reomerpuueckux 3amad. [llapeirun .. Kuura
IS yuutens. — 2-¢ u3a. — M.: [Ipocsemenue, 2007. — 205 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NHTEPHET

Marematuka: €XEHEAEIbHOEe Y4YEOHO-METOAMYECKOE MPHIOKEHHE K Ta3ere «
[epBoe centsiOpsi»: http://mat.1september.ru

MunuctepctBo  obpazoBanusi u  Hayku P®. - Pexum  gocryma:
http://www.mon.gov.ru

denepanbHOE  TOCYJAPCTBEHHOE  yupexJaeHue «l['ocynapCTBEHHBIM HAy4YHO-
UCCIIEIOBATEIbCKUI UHCTUTYT UH(OOPMAITMOHHBIX TEXHOJIOTUI u
TEJIEKOMMYHHKaIUi». — Pesxxum fgoctyma: hitp://www.informika.ru

Tectuposanue online: 5-11 knaccel. — Pexxum mocryma: http://www.kokch.kts.ru/cdo
[IyreBogutens «B wMupe Hayku» Uil IIKOJBHUKOB. — Pexum gocrtyna
http://www.uic.ssu.samara.ru/~nauka

Caiit sHnukioneaui. — Pexxum noctyna : http://www.encyclopedia.ru

[JIOKYMEHT MOAMUCAH 3MEKTPOHHOW NOAMNMUCHLIO

FTOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA3OBATEJIbHOE 29.08.24 15:49 Ceptudukat E2A33D0A7A042B0977978D48211D2F12
YYPEXXAEHWE CPEAHAS OBLLEOBPASOBATEJ/IbHAS LLUKOJIA N2 644 (MSK)

MPUMOPCKOIo PAUOHA CAHKT-NETEPBYPIA, lNeTyxoBa Tamapa BeHopoBHa,

[vipekTop
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