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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpusa sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO
o0miero o0Opa3oBaHMsl, TaK KaKk 00€CTIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
OOy4arOIIMMUCS TOHITUIHHBIX OCHOB T€OMETPUH, MPHU JI0KA3ATEIBCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUI MPHU PEIICHUH T€OMETPUUYECKUX
3aJla4y, YMEHHME BBIJIBUIaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenas ocBoeHUs1 mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
nHpopMmaTuka»  4yepe3  OOeCIeYeHHE  BO3MOXXHOCTH  IPUOOpPETCHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOJAUMBIX JIJISl YCIEIHOT0 NpoheCCUOHATBHOTO
o0pa3oBaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOIIMMH U YCUITUBAIOLIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dbopMupOBaHUE TMPENCTaBICHUs O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJENSIX, MO3BOJISIIOUIMX ONUCHIBATH M H3ydyaThb
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHITUITHOTO amnmnapara 1no paseiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMHupoBaHHEe  yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMA O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIN;

dbopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUM, (OpMHUpPOBAHME MOHHMMAHUS POJIM AKCUOMATUKH IIPU
IPOBEJICHUM PACCYXACHUN;



dbopMHupoBaHUE yMEHUS BIAJCTh METOJAMU JOKA3aTeIbCTB W aJITOPUTMOB
peIIeHNs, YMEHHUS WX TPUMEHSATh, MPOBOJWUTH JOKAa3aTEIbHBIC PACCYKICHHS B
XOJIC PEIICHHS CTEPEOMETPUUECKUX 3a7a4 1 3a/1a4 C IPAKTUICCKUM COACPIKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIU aKCUOMATHUKH B MTPOBEJICHUU
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEW 00y4YaronnXcs, MO3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKIIMOHATBHONW TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKMU3HEHHBIX CUTYalMSIX W TPHU W3YUCHUU IPYTHUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HUCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpameHus», «BekToppl HW  KOOpPAMHATBI B
MIPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHATUSMI», PEICBAHTHBIMU T€OMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX yMEHUH  pacrlpeiensercs He TOJbKO IO
CoJlep KaTeNIbHBIM JIMHHSM, HO M 10 TogaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MIPOTPaMMBI, PacHpeIeAEHHBIM IO ToJaM OOYYEHHS, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM OOYJAFOIITHECS
oOpamaquch HEOJHOKpPAaTHO. OTO TO3BOJIIET OPTraHW30BaTh  OBJAJACHHE
reOMETPUICCKUMH MTOHSATHSIMH M HaBBIKAMH TTOCJICIOBATEIBHO U IMTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHMSI BKIIFOYATh B OOIIYIO
CHUCTEMY T€OMETPUYECKUX TPECTABICHUN 00YJaIOMUXCS, PACIIUAPSS U YIITYOJIssI
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MPOrpaMM, OOECHeuuTh YIrIIyOJIEHHOE
M3YYCHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKU C
yaéToM BBIOOpa Oymymied mpodeccun, obOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM ¥ npodeccuoHaIbHbEIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemeno), B 11 kimacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelIMBaromuecss mnpsmele. [Ipu3Hakm CckpemumBaromumxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeopemMa O IIPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPHEHIMKYJAPHOCTH  ABYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPAMOYTOJIbHBIA — MHapaJUICNENUINIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
NPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucyo. CBolcTBa CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHOocTed. Tema BpaieHus:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mpsMoill u
HAKJIOHHOM MPU3MBI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHAP, ONHMCaHHas okojio muiuHiapa. llepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTpaHcTBe. OTHOIIEHHE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYISAPHO OCH), CEYEHHUs KOHyca (MmapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3a7a4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOrO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEUICHUM, pacCcyKAeHUI, BOCOPUUMYHUBOCTb
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0POBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  JAESATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSIKEHUU BCEU >KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPHUPOJHON M COIMAIbHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI'0 NMO3HAHMSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYMMOCTH [UJI1 Pa3BUTUS UMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHH S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMU C  y4€TOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHPOBATh THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSAX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3TMYHBIX BHUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEIICHUU 3aJ1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOW pabOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOTOHAJIBLHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0JieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarh MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NIPEJCTABICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OTepUPOBATh MOHATHUAMHU, CBI3aHHBIMH C TEJIAMH BpPAILEHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJl BpalleHUs,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTDH OIEpallui HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPHU PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPUH, TIPU IOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Moa00us;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOW U HESIBHOM (hopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXOX/JICHUE TEOMETPUYECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

MPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHbIC CUTYALUH, IPUMEHATh U3YUCHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyallUH Ha S3bIKE T'€OMETPUH, MCCIIENOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.
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Paznen 1. BBenenue B cTepeoMeTpHIo

1.1

1.2

OcHOBHbIE TIpaBUIIA
n300pakeHus Ha PHUCYHKE
IUIOCKOCTH, MapajieTbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHbI OTPE3Ka

[lonsiTus crepeomeTpun:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
mapalyICJIbHBIX ITPAMBIX
(0oTpe3koB), cepeArHbBI
OTpe3Ka

1.3

IlonsTus: MEepeCeKarommecs

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

MBI 10 knace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson template,
video lesson,video&subject
program_ids=31937339,3266
3023,31937337&class_level i

ds=11,10

AKTyaJIu3upoBaTh (aKThl M METOJIBI TUTAHUMETPHUH,
peTeBaHTHBIC TEME.

MMoay4aTb npeACTaBICHHUS O TPOCTPAHCTBEHHBIX
¢durypax, pazdoupaTh NpocTelIIne IpaBiIa
M300paKeHHs STHX QUTYP.

H300pazkaTh NpsAMYIO U IJIOCKOCTh Ha PUCYHKE.
Pacno3HaBaTh MHOTOTpaHHUKH, TUPaMULY, KYO,
Ha3bIBaTh MX JJIEMEHTHI.

JlesaTh pUCYyHOK Ky0a, TUpaMUJIbl, HAXOUTh OIINOKU
B HEBEPHBIX U300paKEHUSX.

3HAKOMMTBCSI C CEUEHUSIMH, C METOAOM CJIEJOB;
UCIIONIb30BATh ISl HOCTPOSHUS CEUEHHST METOJ
CJIEZIOB, KPATKO 3alHMCHIBATH IIATrH MIOCTPOCHHS
ceueHus. Pacno3HaBaTh Buj ceueHMs U OTHOILCHHH, B
KOTOPBIX CEYEHHE JIeJIUT pedpa Kyda, HaXOIUTh
wiomaap ceueHus. Menmoas3oBats nogodue npu
pelleHnH 33/1a4 Ha TIOCTPOCHHE CEUCHUH.
3HAKOMHTBHCS € AKCHOMAaTHYECKUM MTOCTPOCHUEM



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

IIJIOCKOCTH, TIEPECEKAOLTUECS
npsiMast U MIOCKOCTh;
IIOJIYTIPOCTPAHCTBO

1.4

MHOrorpaHHukKH,
n300pakeHre MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINUX O0HEKTOB

1.5

1.6

1.7

AKCHOMBI CTEPEOMETPUHU U
TIEPBBIE CIIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
HEePBbIC CICICTBUS U3 HUX.
CnocoObl 3a1aHHS IPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHUs MPSMBIX U
IIJIOCKOCTEN

N3ob6paxenue cedeHuit
MUPaMHJIbI, Ky0a U TPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pébpa. Uzobpaxenue
nepeceyeHus Moay4eHHBIX
ImI0cKocTeil. PackpammuBanue
MMOCTPOEHHBIX CEUCHUM
pPa3HBIMU LIBETAMHU

1.8

1.9

Meton cnenoB Ui
MOCTPOEHUS CEUCHUH
Meron cnenos st
IIOCTPOEHUSI CEUECHU .
CaolicTBa nepece4eHui

CTEPEOMETPHH, C AKCUOMaMH CTEPEOMETPUH U
CJICZICTBUSIMU U3 HUX.

HNnnrocTpupoBaTh akCHOMBI PUCYHKaMH U
MIpUMEpaMH U3 OKpY>Karoleil 00CTaHOBKU




MPSIMBIX U IJIOCKOCTEMN

11.
12

[Toctpoenue ceyeHuii B
nupamue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTE)KEU U
3aMych UIaroB IOCTPOEHUS

[ToBTOpEHUE MITAHUMETPUU:
Teopema o
IIPONIOPLIMOHAIBHBIX
orpeskax. [lomobue
TPEYrOJIBbHUKOB

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. PacueTst
B CEYEHUAX HA BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IJIJAHUMETPUU U
CTEPEOMETPUU

11.
13

KonrtponbHas pabora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

Hroro no pazneny
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Pa3zpnes 2. B3aumHoe pacioJio:keHne NpsiMbIX B POCTPAHCTBE

2.1

B3anmHoe pacnonoxkenue
MPSIMBIX B IPOCTPAHCTBE.
CxkpemmBaromuecs MnpsiMble.

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

AKTYaJIN3UpoBaTh (AaKTHI U METOJIbI TUNITAHUMETPHH,
pENeBaHTHBIE TEME, TPOBOANUTh AHAJIOTHH.
[lepeuncasaTh BO3MOXKHBIE CIOCOOBI PACTIONOKEHHS



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

[Ipu3Haku CKpenuBarOIUXCs
npsaMsbIX. [TapamiensHbie
IIPSIMBIE B IIPOCTPAHCTBE

2.2

2.3

2.4

2.5

2.6

Teopema 0 CyIlIeCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
MapayieIbHON JaHHOU
IIPSIMOM, IIPOXOIALLEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIe)Kallle Ha TaHHOM TIPSIMOM.
Jlemma o nepeceueHun
NapajuieIbHbIX MPSAMBIX
IIJIOCKOCTBIO

[TapannenbHOCTB TpEX
npsiMbIx. Teopema o TpEx
NapajuieIbHbIX MPSAMBIX.
TeopeMa 0 CKpemMBarOIUXCA
MPSAMBIX

[TapamensHoe
npoekTupoBanue. OCHOBHbIE
CBOMCTBA MapaJlIEJIbHOTO
IIPOCKTUPOBAHUS.
N3006paxenue pazHbIx puryp
B [TApAJUIEIbHON IIPOEKIIUU

LlenTpanbHas npoexkuus.
Yron ¢ coHanpaBIEHHBIMU
CTOPOHAMU. YTOJI MEXIY
HpSIMI)IMI/I

3agaun Ha 10Ka3aTeIbCTBO U

MOSI 10 xnacc
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,
video lesson,video&subject
program ids=31937339,3266
3023,31937337&class_level i

ds=11,10

JIBYX TPSMBIX B IPOCTPAHCTBE, WITIOCTPUPOBATH UX
Ha npuMepax. JlaBaTs onpenesieHne
CKPELIMBAIOLINXCS MIPSIMBIX, YOPMYIMPOBATh IPU3HAK
CKPEILMBAIOLINXCS NPAMBIX U IPUMEHSTH €r0 IIPH
pelIeHny 3a/1ay.

Pacno3naBaTth npHu3My, Ha3bIBaTh €€ JJIEMEHTHI.
CTpouts ceueHus MpU3MBbl Ha TOTOBBIX YepTeXkax.
IepeuncasiTe BO3MOXKHBIE CIIOCOOBI B3aHMHOTO
PacIONIOXKEHNSI IPSIMON U IIIOCKOCTH B ITPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOIUE IPUMEPHI U3 PEATTBHON
YKU3HU.

JdaBaTh onpeaeeHne NapayyIeIbHOCTU OPSIMON U
IIJIOCKOCTH.

®opMyIMPOBATH NPHU3HAK NAPaIIEITHHOCTH MPSIMON
U TUIOCKOCTH, YTBEPXKACHUE O IPSIMOI IepeceueHust
JBYX IUIOCKOCTEH, MPOXOIAIINX Yepe3 MapajieIbHbIe
npsmble. PemaTs npakTHYeCcKue 3a1a4u Ha
MOCTPOEHHUE CEYEHUI MHOTOTPaHHHUKA.

OO0BSICHATH Clly4au B3aUMHOT'O PACTIOIOKEHUS
mIockoctell. JlaBaThb onpenesieHue napauieabHbIX
IJIOCKOCTEN; IPUBOAUTD NIPUMEPBI U3 PEAIBHON KU3HU
U OKpY’Karollel 00CTaHOBKHU, HILTIOCTPUPYIOIIUE
MapajuIeTbHOCTD TUIOCKOCTEN.

Hcnonb3oBaTh MpHU3HAK MAapaIETFHOCTH IBYX
MJIOCKOCTEN, CBOMCTBA MapalieNIbHbIX MJI0OCKOCTEN
IIpH PEIICHUH 33/1a4 Ha TOCTPOEHHUE.

OOBSICHATD, UTO HA3bIBACTCS NTAPaJIIEIBHBIM
MIPOEKTUPOBAHUEM U KaK BBITIOTHSAETCS
MIPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTb.

HN300paxkaTh B NapajuIeIbHON IPOEKLUU pa3InyHbIe
reOMETPHUECKHIE (DUTYPBI.

MopenupoBaTh peasbHbIE CUTYAINH Ha SI3bIKE
TEOMETPHH, UCCIIEN0BATh IOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM T€OMETPUIECKUX TOHATHH.
Hcnonb3oBaTh Py PEIISHUH 33/1a4 HA TIOCTPOSHHE
CEYEHUH MOHATHE NApPAJUIETbHOCTH, TPU3HAKU U
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UCCIIEIOBAaHKE, CBS3aHHBIE C
Pacro0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

CBOIiCTBa Nnapa/uICIbHBIX NMPAMBIX Ha IMJIOCKOCTHU

Hroro no pazneny

6

Paszgea 3. [lapajuiebHOCTD NP

3.1

3.2

3.3

3.4

3.5

ITonsATHA: MapauIeIbHOCTD
IIPSIMO U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIbLHOCTH IPSIMON U
IIJIOCKOCTH.

I'eomeTpuueckue 3amaun Ha
BBIYMCIICHHUE U
JI0Ka3aTelIbCTBO, CBS3aHHBIE C
MapajuieIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE

[TocTtpoeHue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4YEPTEXKE U
[apajuIeIbHOIO APYron
npsAMoH. Pac4€r oTHOIIEHU I

[TapannensHas npoekuus,
MPUMEHEHHE AJISl TOCTPOEHUS
ceueHHi kyda u
napaenenunena. CBoicTa
napaiesienune[a 1 MpU3Mbl

[TapannenpHbIE MIITOCKOCTH.

SIMBIX H ILIOCKOCTEH B MpoOCTPAHCTBE

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

MDOSII 10 knacc
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,
video_lesson,video&subject
program ids=31937339,3266
3023,31937337&class_level |

ds=11,10

AKTyaJM3upoOBaTh (PAKTHl ¥ METOJIbI ITAHUMETPHH,
peleBaHTHBIE TEME, TPOBOAUTH AaHAJIOTUH.
[lepeuncasaTh BO3MOXHBIE CIIOCOOBI PACTIONIOXKEHHUS
JBYX MNPSIMBIX B POCTPAHCTBE, WILTFOCTPUPOBATH UX
Ha npuMepax. JlaBathb onpenaesaeHue
CKPEIUBAIOLIUXCS MPSIMBIX, (POPMYTUPOBATH MIPU3HAK
CKPELIMBAOLIUXCS IPSIMBIX U IPUMEHSTH €ro MPU
pELIEeHUH 3a/1a4.

Pacno3naBath npu3My, Ha3bIBaTh €€ SJIEMEHTHI.
CTpouTh ceueHHs MPU3MBbI Ha TOTOBBIX YepTEXkKax.
IlepevyucasTh BOZMOXKHEIE CITOCOOBI B3AUMHOTO
pacCIOIOKEHUS TIPSIMON U TUIOCKOCTH B TPOCTPAHCTBE,
NPUBOAUTH COOTBETCTBYIOIIME IPUMEPHI U3 PEATBHOU
JKU3HH.

JaBaThb onpenesenne napauieIbHOCTH OPsIMOI 1
MJIOCKOCTH.

DopMyIHPOBATH NPU3HAK MMAPATUICTBHOCTH MPSMOI
U TUTOCKOCTH, YTBEPKACHHUE O TIPSIMOM TTEPECEUCHISI
JIBYX IJIOCKOCTEMN, MPOXOALIMX Yepe3 NapalielibHbIe
npsiMele. Pemath npakTHuecKue 3a1a4u Ha
MOCTPOEHUE CEUEHUM MHOTOIPAHHUKA.

OO0BbSCHATH CITy9an B3aUMHOTO PACIIOIOKEHHUS
miockoctei. JlaBaTh onpenesieHue napauieabHbIX
IJIOCKOCTEH; NPUBOAUTH MPUMEPHI U3 pPEaTbHOU KUZHU
U OKPY’KaroIIe 00CTaHOBKH, ILTIOCTPHUPYIOIIIHE
[1apajlIeIbHOCTb IJIOCKOCTEM.

Hcnoab30BaTh Npr3HAK NapajuIeIbHOCTH IBYX
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3.6

[Ipu3Haku napauieabHOCTH
JIBYX TJIOCKOCTEU

Teopema 0 napanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOIAIIECH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
IUIOCKOCTH U CJIEACTBUS U3
HeE

3.7

CaolicTBa napauienbHbIX
IIJIOCKOCTEN: O
MapajuieTbHOCTH TPSIMBIX
MepeCceUeHUs IPH
MepeceyeHnu IByX
MapajuieNbHbIX TUIOCKOCTEN
TpeTbhei

3.8

CaoiicTBa napamienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajieNIbHbIX MPSMBIX,
3aKIIIOYEHHBIX MEXKIY
napaieIbHbIMU
IJIOCKOCTSIMU; O IIEPECEUEHUH
MIPSIMOM C IBYMs
napajuieIbHbIMU
IJIOCKOCTSIMU

Hroro no pazneny
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Paszpnes 4. [lepneHanKyJISIPHOCTH NPSAMBIX H IJIOCKOCTEH B POCTPAHCTBE

IJIOCKOCTEH, CBOMCTBA MapaJlICIbHBIX MIIOCKOCTEH
TIPH PEIIeHNH 3a7ad Ha IOCTPOCHUE.

OO0BSCHATDH, YTO HA3BIBACTCS TapaIICIIbHBIM
MPOCKTUPOBAHUEM U KaK BBITIOJTHSACTCS
MIPOSKTUPOBAHUE (PUTYP HA IIOCKOCTb.
HN3o0paxath B MapayjiebHON IPOESKIIUUA Pa3IMYHbIC
TEOMETPHUYECKUE (PUTYPHI.

MoaempoBaTh peagbHbIC CUTYAIlUH Ha SI3bIKE
T€OMETPHUH, UCCIICIOBATH TIOCTPOCHHBIE MOJICIH C
HCTIONB30BAHUEM T€OMETPUICCKUX ITOHSTHH.
Hcnoab30BaTh Npy pPelICHUH 3a]1a4 HAa IOCTPOCHUE
CEYCHUH TOHATHE MMapaJUIeTbHOCTH, IPU3HAKA U
CBOICTBa MapaJuIeIbHBIX MPSIMBIX HA TIOCKOCTH




4.1

4.2

4.3

4.4

IToBTOpeHue: Teopema
[Tudaropa Ha MIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
IIPSIMOYTOJIBHOT'O
TPEYTrOJIbHUKA

CgoiicTBa Ky0a u
PSIMOYTOJIBHOTO
napauiesienune1a

Brrunciienue qjiH OTpEe3KOB

B KyOe U IpsIMOYTroJbHOM
napasJiesienue e

4.5

[lepneHuKyISIpPHOCTD
IIPSIMOM U TUIOCKOCTH.
[Ipu3nak
NIEPIEHIUKYJIIPHOCTU
IIPSIMOY U TUIOCKOCTH

4.6

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISAPHON K
IIJIOCKOCTH

4.7

Ilnockoctu n
MEepIEHIUKYISIPHBIE UM
MPsIMbIE B MHOTOT'PAaHHHUKAX

4.8

[Iepnenaukymnsp u
HaksoHHas. [Toctpoenue
MEpIeHIUKYIIsIpa U3 TOUYKH Ha

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

MBI 10 knace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson template,
video lesson,video&subject
program ids=31937339,3266
3023,31937337&class_level i

ds=11,10

AKTYaJIN3UPOBATh (PAKTHI U METOJIBI INTAHUMETPHUH,
peJieBaHTHBIE TEME, IPOBOJUTH aHAJIOTHH.
OO0BSACHATDH, KAKOW yroJl HAa3bIBACTCS YTIIOM MEXKIY
MIepPECEKAIOIMUMHUCS MPAMBIMHU, CKPELIUBAIOIIMMHUCS
MIPSIMBIMU B IPOCTPAHCTBE.

JaBaThb onpeneseHue NEPIEHANKYIAPHBIX IPSAMBIX U
MIPSIMOM, IEPIEHIUKYJIIPHON K TUIOCKOCTH.
HaxoauTp yrisl MEX]Ty CKpEIIMBAIOIIUMUCS
IPSIMBIMHU B KyOe U mupaMuze.

IIpuBoauTHL MpUMeEPHI U3 pEeaTbHON KU3HU U
OKpy>Karolei 06CTaHOBKH, WILTIOCTPUPYIOLIHE
MEPIECHANKYISPHOCTh MPSIMBIX B IPOCTPAHCTBE U
MEPIEHANKYISIPHOCTD MPSIMOH K IIOCKOCTH.
®opMyJIMPOBATH IPU3HAK NEPIEHINKYIAPHOCTH
IPSIMOM U MJIOCKOCTH, IPUMEHSATh €ro Ha MPaKTHUKE:
OOBSCHATH MEPIICHIUKYIAPHOCTH pedpa Kyda u
JUaroHaJIM €To TPaHu, KOTOPAas €ro HE CONEPXKHUT,
HAaXOJUTh JJIMHY TUAaroHany Kyoa. BEIYucisTs BEICOTY
MPaBUJILHOM TPEYrONbHON U MPaBUIIBHON
YeTBIPEXYTONBHON TUPAMUJ IO UTHHAM PEOEP.
Pematp 3a1aun Ha BEIYUCIIEHUS, CBSI3aHHBIE C
NEPIEHANKYIIIPHOCTHIO MPSIMON U TIIOCKOCTH, C
HCHOJIb30BaHUEM TIPH PELICHNH IJIAHUMETPHUECKUX
(haKkTOB ¥ METOJIOB.

OOBSACHATD, UTO HA3BIBAIOT MEPIICHIUKYIIPOM U
HAKJIOHHOH M3 TOYKH K IUIOCKOCTH; MIPOEKIMEN
HAKJIOHHOH Ha IJIOCKOCTb.

OOBSCHATH, YTO HA3BIBACTCS PACCTOSIHUEM: OT TOUKH
110 TUIOCKOCTH; MEXKAY NMapajllebHBIMU IFIOCKOCTAMU;
MEXIy NPSAMOM U MapaieIbHOU el MIIOCKOCThIO;
MEX]Ty CKPEIIMBAIOIIUMUCS MPSMBIMHU.

HaxoauTh 3TH pacCTOSHUS B MMPOCTHIX CITydasx B
KyOe, mupaMuze, mpusMe.

MopenupoBaTh peaJbHbIE CUTYAINH Ha SI3bIKE
TE€OMETPHH, UCCIIEI0BAThH IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM FE€OMETPUIECKUX TOHATHH.
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IPSAMYIO

Teopema o Tpéx

4.9  nepnengukynspax (mpsaMas u
oOparHas)

41 Yron mexny
CKPEILMBAIOIIUMUCS

0 IPSIMBIMU
[Touck neprneH uKyIspHbIX

4.1 HPSAMBIX C HOMOIIBIO

1 NIEPIEHIUKYIISPHBIX
IJIOCKOCTEN

4.1  OproronamsHoe

2 IIPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa,

4.1  npusMmbl, mpaBHIBHOI

3 MUPAMUBI C [IOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

4.1 OTHOCHUTEIIBHO INIOCKOCTH.

4 [ImockocTn cummeTpuil B
MHOTOTpaHHUKAX
IIpusnax

4.1 MEPIEHIUKYJIIPHOCTU

5 IIPSIMOM M TUIOCKOCTH KakK
CIIEJICTBUE CUMMETPHUH

2.1 TlpaBumsubIe

§) MHOIOrpaHHuKHU. Pacuér

Hcnoab30BaTh Npy PeLICHUU 3a]1a4 HA IOCTPOCHUE
ceuennit Teopemy Iludaropa, cBoiicTsa
MIPSIMOYTOJIBHBIX TPEYTOIEHUKOB




pacCTOAHUM OT TOYKH 10
MIIOCKOCTH

Crioco0Obl OIyCTHTb
2.1 THEPIEH IUKYIISAPbL:

1
7 CUMMETPHUS, CABUT TOUYKHU IO
NapajuIeJIbHOMN IIPSIMOU
21 CaBur 1o HenapauieIbHON
8. MPsAIMOM, U3MEHEHHE 1
paccTostHui
KonTponbnas pabota
2.1 "B3zauMHoe pacrnonoxxeHue 1
9 MPSAMBIX U IJTIOCKOCTEH B
npoctpaHcTae"
Hroro o pazneny
25
Paznen S. Yribl u paccrossnus
[ToBTOpEeHue: yrom Mexay AKTyaJu3upoBaTh (HaKkThl 1 METO/IbI INTAHUMETPHH,
MPSAMBIMH Ha TOCKOCTH, POIII 10 xace PEJIEBATHBIE TEME, IPOBOUTH AHATIOTHH.
hitos://resh.edu.ru/subiect/17/ JlaBaTh onpejejieHHe yriia MeKIy PsIMOi U
51 TpUTOHOMETPHA B 1 1 O/ps. resn.edu.ru/subjec IJIOCKOCTBIO, GOPMYIHPOBATH TEOPEMY O TPEX
HPpOU3BOJIIBHOM MBI 10 NepHEeHANKYJIISIpax 1 00paTHyIO K HEH.
TpEyroJIbHUKE, TeOpeMa Kace HaxoauTh yroy Mex;ay IpsIMO U TIOCKOCTBIO B
https://uchebnik.mos.ru/catalo .
KOCI/IHYCOB ali — MHOTI'OI'PpaHHUKE, PAaCCTOAHUEC OT TOYKH OO0 IIPAMOU Ha
gue?aliases=lesson_template, "
. ideo lesson.video&subiect IUIOCKOCTH, UCIOJIB3Ys TEOPEMY O TPEX
IloBTopenue: yroi Mexuy vi id - 31037330 3266 | MCPTICHAMKYIApaX. ITpoBOIUTH Ha YepTEKE
52 CKPEITUBAIOIINMHUCS 1 gg%%r%Tg é??%?%? &class I‘evel ;| TIEPUICHIMKYJLAP: U3 TOUKH HA NPAMYIO; U3 TOUKH Ha
NPSIMBIMH B TIPOCTPAHCTBE ds=11.10 TLTOCKOCTE.
JaBaTh onpe/ieieHne IBYTPaHHOTO yIiia i ero
5.3 I'eomerpuyeckne METOIBI 1 aneMeHTOB. OOBSICHITH PAaBEHCTBO BCEX JIMHEHHBIX

BBIUUCIICHUSA yIJia MCKIY

YTJIOB JBYTPAHHOTO YIJIA.
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

MNpsAMBIMHA B MHOT'OT'paHHHUKAX

5.4

5.5

5.6

5.7

5.8

5.9

JByrpanubiii yroa. CBOMCTBO
JINHEMHBIX YTJIOB
JBYTPAHHOTO yriia
[lepnieniukynsipHbIe
miockoctu. CBoicTBa
B3aMMHO MEPIEHIUKYISIPHBIX
IJIOCKOCTEM

[Ipu3nak
MEePIEHIUKYISIPHOCTU
IJIOCKOCTEH; Teopema o
MPSIMOM NIEPECEUEHHUS IBYX
IUIOCKOCTEH
MEePIEHIUKYISIPHBIX TPEThEH
IUIOCKOCTH

[IpsiMoyTonbHBIMA
napaiesenunen; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYTOJIBHOTO
napajesenumnena

Teopema o0 nMaroHaIu
MPSIMOYTOJIBHOTO
napajienenuneaa u
CIICJICTBUE U3 HEE

CrepeomeTrpuueckue u
MIPUKIIAJHbIE 33aJa4H,
CBSI3aHHBIE CO B3AaUMHBIM
pacroyio’keHNUeM MPSIMbIX U

HaxonuTth Ha uepTexe IByrpaHHBIN yroi npHu pedpe
MAPAMHUJBL, IPA3MBI, apaJUICTICTIHIIEA.

JaBaTh onpenesieHue yriia MEK Iy IIOCKOCTSIMH.
JdaBarthb onpenenenne 1 (pOpMyJIMpPOBATHL NPU3HAK
B3alMHO NEPIEHANKYISIPHBIX MJIOCKOCTEM.
HaxoauTth yribl MeXIly INIOCKOCTSIMU B KyOe u
NApaMuze.

Hcnob30BaTh NpU PELICHUU 33/1a4 OCHOBHBIE
TEOPEMBI U METOABI INTAHUMETPHH.

MopenupoBaTh peabHbIe CUTYallH Ha SI3bIKE
T€OMETPUH, HCCJIEA0BATh IIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM F€OMETPUIECKUX TOHATHH.
Hcnonb3oBaTh U PEIICHUH 33/1a4 HA TIOCTPOCHHE
CEYEHUI COOTHOLIEHUS B IIPSIMOYTOJIbHOM
TPEYTOJILHUKE




IIJIOCKOCTH

[ToBTOpEHMeE:
CKpPEILMBAIOIINECS IPSIMbIE,
IapajuleNbHbIE IIJIOCKOCTH B
CTaHAApPTHBIX
MHOT'OrpaHHUKax

[Tapa nmapasnienpbHBIX
IUIOCKOCTEH Ha
CKPEIIUBAIOIINXCS MPSMBIX,
pacCTOsTHUE MEXITY
CKPEUTUBAIOIINUMUCS
MPSIMBIMU B TIPOCTHIX
CUTYaIUsIX

PaccrostHuEe OT TOYKH 110
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 0 IIJIOCKOCTH

Beluncnenue paccTosHuN
MEXIYy CKPEIIUBAIOIUMUCS
MPSIMBIMH C TIOMOIIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

Tpéxrpannsiii yrou,
HEpPaBEHCTBA JUIA
TPEXTPaHHBIX YIJIOB.
Teopema I[Tudaropa, Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIS
TPEXTPAHHOIO yIJia

5.1

DneMeHTHI chepuyecKoit




TE€OMETPHH: TEOJIE3UUECKUE
JIMHUY Ha 3eMiIe

5.1 KonTponbnas pabota "Yrisl 1
§) U pacCTOSIHUS"
Uroro no pazneny 16
Pazgen 6. MHOrorpaHHuKHU
Cucremaru3zauus 3HaHUH AKTYaJIN3UPOBAaTh (PAKTHI U METOJIBI ITUNTAHUMETPHUH,
6.1 "MHOTOrPaHHHUK H €r0 1 peJieBaHTHBIE TEME, POBOAMTH AHAJIOTHH.
" JlaBaTh onpejesieHHe Napaeenunesa,
3JIEMEHTHI @
Pacno3HaBaTh €ro BUJbI U U3y4YaTh CBOHCTBA.
ITupamuga. Buasl nupamu. JaBaTtp onpeneneHue MUpaMHuIbl, pAacCO3HABATD
6.2 [paBuiibHAs TUpaMUIA 1 BUJIbI IMpaMu, (])opMy.]mpmzaTb cBoiicTBa pédep,
rpaHeil U BHICOTHI MPaBUIILHON MTUPAMHUIBL.
Hpusma. Ipsivast u HaxoauTp 1uiomia/ip» MoJIHON 1 OOKOBOI MMOBEPXHOCTH
6.3  HaKJIOHHAs MPU3MBL 1 P3H.F 10 knacc _ THPaMHIBL.
IIpaBuiIbHAs IpHU3Ma Eg;)s'/ resh.edu.ru/subject/17/ JlaBaThb onPeaeﬂeHne YCEUEHHON NMUPaAMUIBL,
_ = Ha3bIBaTh €€ DJICMEHTHI.
psmoii mapajienenumnes, MBI 10 nace ®opMyIHPOBATH TEOPEMY O TUIOIIAIN OOKOBOM

6.4 MPSAMOYTOJIbHBIN 1 httpj:/ /_UCheE) nik.mos.ru/catalo MOBEPXHOCTU NPABWIBHON YCEUEHHON MUPaMUIBI.

napajulenenures, Kyo 3?§é§|'|aessesz_nl ?/Sizzggtiquﬁ:;gf’ PemaThk 331241 Ha BEIYUCIIEHNE, CBA3aHHBIE C
P MUpaMHUIaMH, a TAKXKeE 3a7a4yl Ha IIOCTPOEHHE

6.5 BeInmykiible MHOTOTPaHHUKH. 1 program_ids=31937339,3266 | .yepuit.

Teopema Ditnepa 3033’31937337&(:'6‘55 level i JaBaThb onpeaeneHue NPU3MbI, paACO3HABATH BUJIBI
BBINyKITble MHOTOTPAHHHKH. ds=11.10 NpU3M, H300PaKaTh MIPU3MBI HA YEPTEKE.

. HaxoauTs wionanas DoJIHONH Wik O0OKOBOM
Teopema Ditnepa. MOBEPXHOCTH MPU3MBI.

6.6 [paBunbHBIC U 1 H3yuarth cooTHOIIEHUS Diinepa yist uucia péodep,
MMOIYIIPaBUIIbHBIC FpaHefI 1 BCPIIMH MHOT'OI'paHHHKA.
MHOTOTPAHHHKH H3y4aTh BUIBI TPaBUIIBHBIX MHOTOTPaHHHKOB, 11X

HA3BaHUS U KOJMUYECTBO IPaHEH.
6.7 KontpossHas pabora 1 M3y4yaTh cUMMETPUIO MHOTOTPaHHUKOB.

"MHororpaHHuku"

Oﬁ'l)HCHSITL, KaKnC TOYKH HAa3bIBAOTCA



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

CUMMETPUYHBIMH OTHOCUTEIBHO JAaHHOM TOYKH,
MIPSIMOM WJIN TIJIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM,
OCBIO WJIN IJIOCKOCTBI0 CUMMETPHUH (PUTYPBIL.
[IpuBoaANTHL NpUMEPbI CHMMETPUYHBIX (QHUTYD B
ApXUTEKTYpE, TEXHUKE, TIPUPOJE.
MopneupoBaTh peaqbHble CUTYalluU Ha S3bIKE
TE€OMETPHH, UCCIIEN0BATh IOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHUH,
HCIOJIb30BaTh [10,1001€ MHOTOTPAHHUKOB

Hroro no pazneny
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Pa3zgea 7. BekTopsbl B IpOCTPaHCTBE

[TonsiTue BexToOpa Ha

7.1 1
IIOCKOCTH U B IPOCTPAHCTBE
7.2 = Cymma BeKTOpOB 1
7.3 Pa3sHOCTb BEKTOPOB 1
7.4 I[IpaBuio napauienenunena 1
75 VMHOXEHHE BEKTOpA Ha .
' YHCIIO
Pasnoxxenne BekTopa 1mo
7.6.  Gasucy Tpéx BEKTOPOB, HE 1
JIEXAMIUX B OJHON IIOCKOCTH
7.7  CkanspHOe IPOM3BEICHUE 1
78 BhIuKCIIEHHE yTIIa MEKILY .
' BEKTOPAMH B IIPOCTPAHCTBE
[Ipocreiimume 3anauu ¢
7.9 4

BCKTOpaMu

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

MDOII 11 kmace
https://uchebnik.mos.ru/catalo
gue?aliases=lesson_template,
video lesson,video&subject
program ids=31937339,3266
3023,31937337&class_level |

ds=11,10

AKTyaJH3upPoOBaTh (PaKThl ¥ METOJIbI IJITAHUMETPHH,
pefieBaHTHBIE TEME, TPOBOIUTH AHAJIOTUU.
OnepupoBarb NOHSITHEM BEKTOP B IPOCTPAHCTBE.
DopMyIMPOBATH NPABUIIO NMApPALICICIUIEAA IPU
CJI0)KEHUU BEKTOPOB.

CkJ1aabIBaTh, BBIYUTATH BEKTOPHI, YMHOKATH
BEKTOP Ha YHCJIO.

HN3yuyaTh OCHOBHBIE CBOICTBA 3TUX ONEpAIUH.
JdaBaTthb onpeneneHue npaMoOyrojibHOM CUCTEMBI
KOOPAMHAT B IPOCTPAHCTRBE.

Bbipa3uth KOOpAMHATHI BEKTOPA Yepe3 KOOPANHATHI
€ro KOHIIOB.

BrIBoAUTH, HCNIOB30BATH GOPMYJIY AJIMHBI BEKTOpPa
U PacCTOSIHUSI MEXKIY TOUKaMu. BeIpamaTh cKajsipHOE
MIPOU3BEAEHUE BEKTOPOB U€pE3 UX KOOPJUHATHI,
BBIYUCIISATD YTOJI MKy ABYMSI BEKTOpPaMu, AByMs
MPSIMBIMHU.

HaxoauTte yroa Mexty NpssMoi U INIOCKOCTBIO, YToJl
MEXy JBYMS ILUIOCKOCTSIMU aHAJIMTUYECKUMU
METOIaMH.

BoIBOAUTH, HCNIOJB30BATH GOPMYJIY PACCTOSHUS OT
TOYKH J0 INIOCKOCTH



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

Hroro no pazneny 12

Paznen 8. IloBTopenue, 000011eHHEe U CHCTEMATH3AUA 3HAHUI

O6o006mmeHue u PBII 10 xmace CTpouTh CeueHre MHOTOIPAHHHKA METOIOM CIIE/IOB.
8.1 CHCTEeMATH3aIUs 3HAHMIA 2 https://resh.edu.ru/subject/17/ = JlaBaTh omnpeaeseHue PacCTOSHUSI MEXILY GUTYypaMH.
10/ HaxoauThb paccTosiHuEe MEXTy apalieIbHBIMU
8.2 HToroBas KOHTPOIbHAs 2 ) MBI 10 kirace IUIOCKOCTSIMH, MEXK/TY IIOCKOCTBIO M TTapaJUICIIbHON el
pa60Ta https://uchebnik.mos.ru/catal NpsMOM, MEXKIY CKPEILUBAIOIIMMUCS NPSIMBIMU.
oque?aliases=lesson templat CTpouTh TUHENHBIN yron ABYTpaHHOTO yIia Ha
e.video lesson.video&subje ~ CPTE’KE MHOTOrPaHHIKA H HAXOIUTb €TO BETHIUHY.
83 O06o061ieHue U 1 ci orogram id‘s—31937339 3 HaxoauTb yribl MeKay NN0CKOCTAMM B
' CUCTEeMaTHU3als 3HAaHUH 2663023.31937337&class ‘I MHOTOrpaHHMKax
evel_ids=11,10
Uroro no pazneny 5

Htoro 102



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10




