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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHHUE MOHMMAHUSA POJU AKCUOMATHKH MpU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKJIECHUIN U POJIM aKCHOMATHKHU B IPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATENBFHBIMUA JTHHUAMH yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHHIMH TE€OMETPHH Ha YriayOJaEHHOM ypoBHE OOydeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs B 10 kiacce — 102 yaca (3 yaca B HEJEIO)



COAEPKAHUE OBYUYEHUS.10 KJIACC
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTepeOMETpur. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B MIPOCTPAHCTBE: NapalIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOIO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  MNpOeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

VYrael B OpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
ITpoctpanctBeHHass Teopema Ilugaropa. Ilupammpa: nN-yrosnbHas nHUpamMuaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U
IIpaBWJIbHAs IMPAMHUIA, TNPABUIbHAS TPEYIrOJIbHAS IHpaMHAAa W NPABUIIBHBIN



TeTpa’ap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHS» (YIJTYBJIEHHBIN YPOBEHB) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBbBTATDBI

1) rpasknanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4Jje€Ha  POCCHICKOro  00IlecTBa,  NPEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) maTpuoTHYECKOE BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPakKIMaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOLIECHHE K



JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JIOCTIDKEHUH B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEJEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUI, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MAaTEeMaTHYE€CKUM acleKTaM pa3u4HbIX BUJOB HCKYCCTBA;

5) puzuveckoe BocUTaHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON JEATEIBHOCTBIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCMOHATIBHOM  JAESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaTb OCO3HAHHBIA BBIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

C()OPMUPOBAHHOCTh  DKOJIOTUYECKOM KYyJIbTYpbl, TOHHMAaHUE BIUSHUA
COLIMAJIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE MPUPOJHOM U COLIMATBHOMN
Cpellbl, OCO3HaHHE TJI00ATIBHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarollel cpepl, I[UIAHUPOBAaHUE ITOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W  OOIIECTBEHHOM  MNpPAKTHKW, MOHUMAaHHE
MaTeMaTHYeCKONM HayKH Kak c(epbl UYeIOBEUECKOH MAeATeTbHOCTH, ITamloB €€
pa3BUTHS M 3HAYUMOCTH JUI PA3BUTHS LUBUJIW3ALMH, OBJAJACHHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYECKOM KyJIbTypOW KaK CpPEICTBOM TNIO3HAHHUS MHpA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble 1ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpE/ICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MpU3HAK KIacCU(UKAIUY,
OCHOBaHMsI 17151 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHHI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BHIBO/IbI;

BBIOMpATh CMOCOO pelieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IMO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aApTyMEHTHPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIEAOBaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMHU, MPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOLECCA, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JeUIINTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX JJI OTBETa HA
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;



BBEIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTABIITh €€ B Pa3IUYHBIX (opmax,
WLUTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHSA

O0menue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCEIICHHS 3a/1aud,
KOMMEHTHPOBATH IMOJIYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHHS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEeMOM TEMBI,
poOJIeMBbl, pelaeMOl 3a7add, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXKICHUAMH JPYTUX YYaCTHHUKOB
Jajora, oOHapy)KUBaTh Pa3jlyue M CXOJICTBO MO3WIIHUMA, B KOPPEKTHOU dopme
(bopMyIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1ayd, dKCIIEPUMEHTA, UCCIIECIOBAHUS,
MPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC ACHCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITCOPUTM PEILICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHU ¢ Y4ETOM HOBOM MH(OpMaIuy.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara peuieHHs
MaTeMaTHYECKOM 3aJ1auM;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEUICHUH 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTHKEHUS WIIM HEAOCTUKEHUS Pe3yNIbTaTOB JCSTEIbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.



CoBMecTHAsl 1eITEJILHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeaeisiarh
BUJIbI paboOT, JIOrOBapUBaThCs, OOCYX AAaTh IMPOLIECC W PpPe3yJabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboThl (0OCyXmeHHs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbI» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bl, OLICHUBATh
KaueCTBO CBOEro BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K koniy 10 knaccaoOyyaromuiicss HAy4UTCS:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMU TIOHSATHSMH CTEPEOMETPHUH TIPHU
pEIICHNH 33729 U IPOBEJCHIH MaTeMaTHIECKUX PACCyKICHUM;

® TIPUMEHSATH aKCHOMBI CTEPEOMETPUH WM CIEACTBUS W3 HUX TPHU PEIICHUH
TeOMETPUUYECKUX 33/1a4;

e KJacCU(PUIIMPOBATH B3aMMHOE PACIOJIOKEHHUE MPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

e CBOOOJIHO OINEpUpOBaTh TOHATHSIMHU, CBSA3aHHBIMM C yIJIaMU B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIAY NPIMOU H
MJI0CKOCTBIO;

e CBOOOJIHO ONEPUPOBATh MOHITHIMH, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;

e CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHUKOB (Tpu3Ma,
nupamua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

e KiaccuPUIIMPOBaTh  MHOTOTPAHHWKH, BBIOMpass  OCHOBaHWUS  JJIS
KJIacCU(UKAIINH,

e CBOOOJIHO ONEPUPOBATH TOHSTHSMHU, CBSI3aHHBIMH C  CCUYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

® BEHITIOJIHATH napasuieibHoe, IEHTPATbHOE u OpPTOrOHANBHOE
MPOCKTUPOBAHKUE (PUTYP HA IUIOCKOCTh, BBINOJHATH W300pakeHUs: Guryp
Ha TJIOCKOCTH;

® CTPOUTHh CEUCHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMHU, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

® BBHIYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TpH3Ma,
nupamuza), FeOMETPUYECKUX TEN ¢ TpUMEHEHuEM (HopMy;



cBOOOJHO ONEPUPOBATH MOHITUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M INIOCKOCTb CHMMETPUH
(buryper;

CBOOOJHO OIEpUPOBATh MOHSATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B POCTPAHCTBE;

BBIIIOJIHATHICHCTBUSIHAIBEKTOPAMY;

pemiaTh 3aJadd Ha JOKA3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOLICHHH U
HAXOXKJECHUE T'C€OMETPUYECKUX BEIWYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELICHUM MAaTEMATHYECKUX 33]1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJIOXKHOCTH;

IIPUMEHSTh IPOCTEMIIME NPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3314,
U3BJIEKAaTh, MPEOOpPa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

IPUMEHSTh TOJIy4YEHHBIE 3HAHHWS HAa IIPAKTHUKE: CpPaBHUBATh U
aHAJM3UPOBATh PEANbHBIE CUTyalllH, NPUMEHATh U3Y4YEHHBIE NOHATHS B
npolecce IOMCKAa pEelIeHUusT MaTeMaTUyecKu  CcQOpMYyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUM Ha SI3bIKE T€OMETPUH,
HCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKHUX
HNOHATUH M TEopeM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHe 3aJaud,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTAaBHOM YacTu (yHAAMEHTA pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaccaoOyyaromuiicst HAyquTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IWJIMHIPHYECKOM,
KOHUYECKOW U c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TTOJTYICHHUS;

OTIEpUPOBATh MOHSATHUSIMH, CBSI3aHHBIMH C TEIAMH BpAICHUS: ITUITHHIPOM,
KOHYCOM, c(epoii U 1mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJI BpalleHUs,
O00BEMBI W TUIONIAA TIOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAIICHWS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALMSIMHU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy U



OMHMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYUCIISITH COOTHOLIEHUSI MEXKTy TUJIOMIA/ISIMU MIOBEPXHOCTENH U 00bEMaMuU
IIOJOOHBIX TEN;

u300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJI BPAILICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBhIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOJIHATHOIIEPALIMMHABEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelarbh reOMEeTPUYECKHUE 3aJa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMHU, BBIYMCIICHHUE PACCTOSSHUM OT TOYKM A0 IUIOCKOCTH, B
L[€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1A IIPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBHXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOTHATh M300paX€HUST MHOTOTPAHHUKOB UM TeJ BpAIlllCHUS MpU
MapaJJIETIbHOM  TIEPEHOCE, UECHTPAIBHON CHUMMETPUH, 3EPKAIbHON
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHms Mo 100us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJl BPALICHHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEPIICHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO M IPOXOJSIINE YePe3 BEPIINHY), CEUCHUS 11apa;
MCMOJIb30BaTh METOJIbl TOCTPOEHHUSI CEUYEHUW: METOJ CJEAO0B, METO/
BHYTPEHHETO MTPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBATbI€OMETPUUECKUEYTBEPKICHUS;

MPUMEHSTh TeoOMeTpuueckre (aKkThl Ui PEHICHHUS CTEPEOMETPUUYCCKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIArOB PEUICHUs, €CIIA YCIOBHUS
IIPUMCHEHUS 3a/I1aHbI B SIBHOW U HESIBHOU (popmMme;

peliaTh 3aJa4d Ha JO0Ka3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAaXOXJICHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  IOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHMBAT,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUEHHbBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA PEUICHHS
MaTeMaThdecku  C(OPMYJTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIIEIOBATH IMOCTPOCHHBIC



MOJENIM C UCIOJIb30BAHUEM TIE€OMETPHUECKUX TOHITHI U TEOpeM,
anmapata anreOppl, pemarb MNPaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'E€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/m TeMIIPpOrpaMMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (mudponere)
o0pa3oBaTe/ibHbIepecypChl
1 BBezenue B crepeomeTpuio 23 1 4 ::tgiﬁ:gkezzri/
2 Bamvrioe pactionometite 6 1 1 https://urok.1c.ru/
IPSIMBIX B IPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U 8 1 https://urok.1c.ru/
IIJIOCKOCTEH B MIPOCTPAHCTBE http://fcior.edu.ru
4 [lepnieHAMKYASAPHOCTD MPSAMBIX U o5 1 https://urok.1c.ru/
IIJIOCKOCTEN B IIPOCTPAHCTBE http://fcior.edu.ru
5 VYTiIBl ¥ paccTosHUSA 16 1 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpanHuKu 7 1 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BexTopsl B mpocTpaHcTBE 12 1 https://urok.1c.ru/
IToBTOpenue, 0600IIEHUE 1 https://urok.1c.ru/
8 . 5 2 http://fcior.edu.ru
CUCTeMAaTH3alMsl 3HAaHUH —
http://www.fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 6 9
[TPOI'PAMME
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HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

Ne KounuecrBouyacos
Haranzy JIeKTPOHHBbIeNU(POBHIEOOPA30OB
n  Temaypoka Bc KonTpoabHbl [MpakTuyeckun
YyeHust areJibHbIEPeCYpPChI
/ ero  epaboThI epadoThI
n
OcHoBHbIE TpaBuiia H300paskeHUs
Ha PUCYHKE TIOCKOCTH
PHEYH ’ 1 https://urok.1c.ru/
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpeIUHbI OTPE3Ka
[TonsiTus cTepeoMeTpun: TOUKa,
npsmMasi, II0CKOCTb, MPOCTPAHCTBO.
OcHoBHbI€ NpaBUiIa U300pakeHUs 1 https://urok.1c.ru/
Ha PUCYHKE TIOCKOCTH, http://fcior.edu.ru
NapajulebHbIX IPSIMbIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
[lonsaTHs: nepecekarouuecs
IUIOCKOCTH, IEPECEKAOIINECS 1 https://urok.1c.ru/
MpsiMasi ¥ THIOCKOCTB; http://fcior.edu.ru
MOJTYTIPOCTPAHCTBO
[lonsaTHs: nepecekaronmecs
MIJIOCKOCTH, TePeCeKaroIuecs
- 11eP 1 https://urok.1c.ru/
npsiMast ¥ TIIOCKOCTh;
MOJTYTIPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
vp ’ P https://urok.1c.ru/
MPOCTEUIINX TPOCTPAHCTBEHHBIX 1 1 )
http://fcior.edu.ru
¢buryp, HeCyIecTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE 1 https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

MIPOCTEHTIINX TMPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIHUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://urok.1c.ru/

https://urok.1c.ru/

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
cieactBus u3 HUX. CrnocoOsbl
3aJlaHus OPSAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE.
O0603HaUYEeHUATPAMBIX U IIOCKOCTEH

https://urok.1c.ru/

10

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ pU3Mbl, KOTOPbIE IPOXOJAT
yepe3 ux péopa.
N300paskeHnenepeceueHus noayyeH
HBIXIUIOCKOCTEHN.
PackpammBaHHenoCTpOCHHBIXCEUEH
MHpa3HBIMUALIBETAMH

Merton cnenoB Ui TOCTPOECHUS
CEeUeHU !

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

15

16

Merton cie10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
NPSIMBIX U IJIOCKOCTEN

https://urok.1c.ru/

http://fcior.edu.ru

17

20

[TocTpoeHne ceuenuii B mupamMue,
KyOe 1o TpéM TouKaM Ha p&bpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aITCh MAroB MOCTPOCHUS

https://urok.1c.ru/

http://www.fipi.ru/

21

HOBTOpCHI/IC IJIaHUMCTPHHU:

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

Teopema 0 TpONOPLHOHAIBHBIX
otpeskax. [lomoOuerpeyroinbHIKOB

22

IToBTOpEHME IUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHUSX Ha BHIHOCHBIX YEPTEXKAX.
HcTopusipa3BUTUAIUIAHUMETPUU U
CTEpEOMETPUH

https://urok.1c.ru/

23

24

25

Kontponbnas pabora "Akcruombl
crepeomerpun. Ceuenus"

B3anMHoe pacnosioxkeHue npsMbIX B
npocrpancTse. CKpenBaronmecs
npsmsele. [Ipuznaku
CKpCHIMBAOINXCA IPSAMBIX.
[TapamrenpHbIENIPSIMBIE B
IIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBaHUH U
€AMHCTBEHHOCTH HPSIMOU
MapajuIeIbHOM TAHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILEH Ha
JTAHHOU npsimoil. Jlemma o
nepeceueHnunapaieIbHbIXITPSMBIX
IIJIOCKOCTBIO

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

26

[TapamrenbHOCTB TPEX NPSIMBIX.
Teopema o0 TpEX mapayIeaIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIUX CAIPAMBIX

https://urok.1c.ru/

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA APAIIEITHLHOTO

https://urok.1c.ru/



https://urok.1c.ru/

MPOCKTUPOBAHMSI.
N3o0paxeHuepazHbIXpuryp B
napauieIbHOUIPOCKIINT

28

[MenTpanbHas mpoekuus. Yroi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMM.
YroaMexaynpsMbIMA

https://urok.1c.ru/

29

30

3agaun Ha JOKa3aTeabCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacroI0KEHUEM MPSMBIX B
IIPOCTPAHCTBE

[ToHsATHSA: MapayUIeTbHOCTD MPSIMOM
U TJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3Hak napaynenbHOCTH NPSMON U
IUIOCKOCTH.
CaolicTBanapauieIbHOCTUIIPSMON 1
IUIOCKOCTH

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

31

I'eomeTprueckue 3agaun Ha
BBIUHCJICHHE U JJOKa3aTeJIbCTBO,
CBSI3aHHBIE C IAPAJLICIIBHOCTBIO
MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

https://urok.1c.ru/

32

33

[TocTpoenue cedyenust, MpOXOIAIIETO
4yepe3 JaHHYIO MPSIMYI0 Ha YepTeKe
Y MapAJJIETBLHOTO IPYTOM MpsIMOM.
PacuéroTHommenni

[MapannensHas TpoOEKIHs,
MMPUMEHCHUEC IJId TOCTPOCHUA
ceueHHid Ky0a ¥ rmapajuiesenue/a.
CroiicTBanapayiesienumneaa u

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

IIPU3MBI

34

35

36

37

[TapannenpHbIE MIIIOCKOCTH.
IIpu3Haky napajienbHOCTH IBYX
IJIOCKOCTEN

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH MJIOCKOCTH,
MPOXOJISIICH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
IJIOCKOCTH U CIICACTBUS U3 HEE

CBoiicTBa napamiebHbIX
IJIOCKOCTEH: 0 mapasuieIbHOCTH
MPSIMBIX TIEPECEUCHUS MIPH
[IEpPECEUCHUH JIBYX MapaliesIbHbIX
IIJIOCKOCTEMN TpEThen

CaolicTBa napauienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapajuIeIbHbIX MPSAMBIX,
3aKITIOYEHHBIX MEXKIY
MapajuIeIbHBIMU IUIOCKOCTSMM; O
IIEPECEUECHUH IPSIMOU € IBYMS
MapaJuIeIbHBIMU TUIOCKOCTSMHU

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

38

39

40

[ToBTOpenue: reopema [Tudaropa na
mwnockoctu.lToBropenue:
TPUTOHOMETPUANPIMOYTOJILHOTOTpPE
YTOJIbHUKA

CoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napaesenumnena

Brruncnenue IIMH OTPE3KOB B KyOe
U MPSIMOYTOJIBHOM

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

napajijieJICmIcac

[TeprieHAMKYASIPHOCTD NPAMOUN 1

41
i mockocty. [Ipusnak ) https://urok 1c.ru/
4o | TCPMCHIMKYIAPHOCTH NIPAMOI 1
TUIOCKOCTH
Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTHU IPSAMOH,
43 mpoxoxsmiei qepe3pT0qu https://urok.l_c._ru/
. http://www.fipi.ru/
MPOCTPAHCTBA U MEPICHIUKYISIPHON
K TUIOCKOCTH
44 [1nockocTy U neprneHANKyYIIpHbIE
- https://urok.1c.ru/
45 | ¥MTPAMBIC B MHOTOTPAHHUKAX
46 [lepnieHIuKyNSAp U HAKIOHHAS.
- [TocTpoeHue nepneHanKyIspa u3 https://urok.1c.ru/
47 = TOYKM Ha MPSIMYIO
48 Teopema o TpEX nepreHANKyIIpax
- http://mwww.fipi.ru/
49 (npsimast 1 oOpaTHast)
50 YTomMe) 1y CKpeIUBarOIMHUCSIIPS https://urok.1c.ru/
MBIMHU
ITouck neprneHANKYISIPHBIX MPSIMBIX
51 C TIOMOIIBIO MEPIEHAUKYISPHBIX https://urok.1c.ru/
IIJIOCKOCTEN
52 OpTOroHaJIbHOECNIPOEKTUPOBAHUE https://urok.1c.ru/
53 | TloctpoeHue ceyeHmii KyOa, MPU3MBI,
- MIPaBUIBHON MUPAMUJIBI C TOMOLIBIO https://urok.1c.ru/
54 = opTOroHaNbHOM MPOEKIUU



https://urok.1c.ru/

55

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIbHO IJIOCKOCTH.
[InockocTucuMmeTpuii B
MHOTOTpaHHUKAX

https://urok.1c.ru/

56

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTHU KaK CJIEICTBHE
CUMMETPUU

https://urok.1c.ru/

57

58

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosHMi1 OT TOYKH 10
mockocTd. CrocoObl OMyCTUTh
NEPIICHAUKYIISPBI: CAMMETPHS,
CIIBUT TOYKHU IO HapajiesIbHON
MpAMOit

https://urok.1c.ru/

http://www.fipi.ru/

59

60

61

62

63

CaBur no HenapauienbHON IpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponsHas padora "B3anmuoe
PacrosoKeHUE NPSAMBIX U
MIJIOCKOCTEH B IpocTpaHCcTBe"

IToBTOpEHME: Yron MeXay NpsIMbIMU
Ha TUIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KocuHycoB. [IoBTopenue:
YTOJI MEXAY CKPEIMBAIOIIUMUCS
MPSIMBIMU B IPOCTPAHCTBE
I'eomeTprueckue MeToabI
BBIUUCIICHUS YTJIa MEXY MPSMBIMU
B MHOTOTpaHHHUKaX

JIByrpanssbiil yroa. CBoMCTBO
JMHENHBIX YIJIOB IBYTPAHHOIO yrja

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/



https://urok.1c.ru/
https://urok.1c.ru/

64

[TeprieHAMKYASAPHBIE TITIOCKOCTH.
CBoiicTBa B3aNMHO
MePIEHIUKYISIPHBIX TUIOCKOCTEH

https://urok.1c.ru/

65

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPSAMON
IIepECEUYCHUS ABYX IUIOCKOCTEH
HEePIEHANKYIISPHBIX TPEThEH
IJIOCKOCTH

https://urok.1c.ru/

http://www.fipi.ru/

66

[IpssMOyTONBHBIN MTapauIeICIuIIe;
KyO; U3MEpEHHs, CBOMCTBa
IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUIIEe1a

https://urok.1c.ru/

67

68

69

70

71

Teopema o nuaroHaiu
MPAMOYTOJIBHOTO MapajuieenuIena
U CIIECTBHE U3 HEE

CTepeOMeTpI/I‘-ICCKI/Ie " NPUKIIaJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

HOBTOpeHI/IeI CKpCIIMBAIOIIIHUECAH
MpsAMBIC, TAPAJUICIIBHBIC TNIOCKOCTHU
B CTaHAAPTHBIX MHOT'OI'PAHHUKAX

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEUIUBAIOIINXCA MPSMBIX,
pacCTOsTHUE MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

Paccrosane ot TOUkH J0 IINIOCKOCTH,
pacCcTosIHUEC OT HpﬂMOﬁ 0
IIIIOCKOCTH

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/



https://urok.1c.ru/

72

Beluncnenue paccTossHUNA MEXKIY
CKPEIIMBAOIIUMUCS IPSIMBIMU C
IIOMOUIBIO NEPIIECHIUKYIIAPHOU
IJIOCKOCTH

https://urok.1c.ru/

73

TpéxrpanHslil yroi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIiia

https://urok.1c.ru/
http://www.fipi.ru/

74

DneMeHTHl ChepruIecKoit
TE€OMETPHH: T€OAC3NUECKUE TMHUN
Ha 3emiie

https://urok.1c.ru/

75

76

KonTponbnas pabota "Yrisl u
paccrosiHus"

CucreMaTu3anus 3HaHUH
"MHOrorpaHHyK 1 €ro 3J1€MeHTHI"

https://urok.1c.ru/

77

[Inpamnpa. Buael nupamu .
[IpaBunbpHas nupamuia

https://urok.1c.ru/

78

79

ITpusma. IIpsamas v HakIOHHAs
npusMsl. [IpaBunbHaspuzmMa
[IpssmMo#t napainenenunes,
MIPSAMOYTOJIBHBIN MTapajlIeIeuIIe],
Ky0

https://urok.1c.ru/

https://urok.1c.ru/

80

BrINTyKIIbIeMHOTOIpaHHUKH.
Teopemadiinepa

https://urok.1c.ru/

81

82

BBIHYI(J'H)IG MHOT'OI'paHHUKH.
Teopema Ditnepa. [IpaBunbHbIE U
MOJIYIIPAaBHUJIbHBIC MHOT'OTpaHHHUKHU

KonrtponbHaspabora

https://urok.1c.ru/

http://www.fipi.ru/



https://urok.1c.ru/
https://urok.1c.ru/

"MHororpaHHuku"

Ilousarue BCKTOpa Ha IIJIOCKOCTHU U B

83 1 https://urok.1c.ru/
MIPOCTPAHCTBE
84 CyMMaBEeKTOPOB 1 https://urok.1c.ru/
85 PazHocThBEKTOPOB 1 https://urok.1c.ru/
86 | IIpaBunmomnapasienenuneaa 1 https://urok.1c.ru/
87 YMHOXEHUEBEKTOPAHAYUCIIO 1 https://urok.1c.ru/
Pasnoxenue BexkTopa 1o 6asucy
88 | TpEx BEKTOPOB, HE JICKAIIUX B 1 https://urok.1c.ru/
OJTHOY TTOCKOCTH
89 CkansipHOENIpOU3BEICHHUE 1 https://urok.1c.ru/
B
90 PIHAMCIICHAE yTJ1a MExLy 1 https://urok.1c.ru/
BEKTOPAMH B IPOCTPAHCTBE
91
N https://urok.1c.ru/
- [Ipocreiimmesanayn ¢ BEKTOpaMH 4 .
http://www.fipi.ru/
94
95
006006
- odterme 1 . 2 https://urok.1c.ru/
9 | CHCTeMaTH3alMs3HAHMH
97 HroroBasikoHTposapHasgpadboTa
98  HroroBaskoHTpoOsbHaspaboTa
99 .
http://www.fipi.ru/
- O60061eHue 4
10 CUCTEeMaTU3alUsI3HAHUI
2
OBIIEE KOJIMYECTBO YACOB I10 10
[MPOTPAMME 2



https://urok.1c.ru/
http://www.fipi.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYyeonuk. 'eomerpus 10-11 k. Atanacsu JI. C. u ap.
METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Meroanueckue pekomennanuu. 10-11 kmacesl (k yueOnuky Artanacsan JI. C. u
7p.)
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
http://www.fipi.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
math-ege.sdamgia.ru
https://urok.1c.ru/

http://fcior.edu.ru

I'eomeTpuueckwuii mopran http://www.neive.by.ru/

http://school-collection.edu.ru/


http://fcior.edu.ru/
http://www.google.com/url?q=http%3A%2F%2Fwww.neive.by.ru%2F&sa=D&sntz=1&usg=AFQjCNFAobwtzqxPBR4q2BjPgDkYFI5AVw

