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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHusi, Tak Kak 00eCreYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO LIMKJIA.
[lockonbKy  JIOTMYECKOE€  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOyYarOIIMMUCS TTOHSITUIHHBIX OCHOB I€OMETPHUHU, MIPHU JI0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHUYECKUX YTBEPKICHUM MPU PEIICHUH T€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUTaTh W ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKux 3aaad.

Ilenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUM T€OMETPUH, KaK COCTABJSIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 33J@a4yaMU Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBAaTh M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIETO MUPA, 3HAHUE MTOHATUIHOTO amnmapara mno pasfaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM W Te€jla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHUYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHHWMAHUS POJM AKCHOMATHUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHUS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH [0KA3aTEJIbHBIE PACCYKJCHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COJICPHKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YUEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEaJbHBIX CHUTYallMid, UCCJIENIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMHA y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSTUSMMY», PEICBAHTHBIMH T€OMETPHHM Ha YriayOJIEHHOM YpOBHE OOydeHHUs B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oopa3zoBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yiabTaTaMm ocBoeHusi denepanbHON padoueit
MPOrpaMMBbl, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPAaTHO. JTO TMO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUUXCsl, pACIIUPSsL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuHanuu O0OydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOecneyuTh yriayOnaéHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOTo peamera «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs B 10 kimacce — 102 yaca (3 yaca B HEJEIO)



COAEPXKXAHHUE OBYUYEHUSA. 10 KIIACC
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulelIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapaJlICIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MapAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
U 1ulockocTH. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢Guryp B mapajuieNbHOW MPOEKUHUU. YTJbl C COHAMPABICHHBIMA CTOPOHAMM, YIOJI
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM M TJIOCKOCTH: NEPIICHINKYJISIPHBIE MPSMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUIEIAbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 70  IJIOCKOCTH,  HOpoeKuus  (GUrypsl  Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

Yriael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JBYTPAaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuiiesn, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOrOorpaHHuka. Teopema Oiliepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAs IpU3Ma U
IIpaBWJIbHAs IMPaMHIA, IPAaBUIbHASA TPEYTOJbHAsI NUPAMHUIAa W NPABUIBHBIN



TeTpasap, KyO0. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Beruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM MPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaAMUJIBI,
T€opeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. JIEMEHTbl CHUMMETPUU  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS IPaBUIbHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpAa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBs3b MEXAy KOOPAMHATAMHM BEKTOpa WU
KOOpJIMHATaMH TOYEK. YTOI MexXay BeKkropamu. CKalsipHOE NpOU3BEINEHUE
BEKTOPOB.

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

JIMYHOCTHBIE PE3YJBbBTATDBI

1) rpaknanckoe BOCIUTAHME:

c(OpPMHUPOBAHHOCTh IPAKIAHCKON MO3ULIMU 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHICKOro  o0IiecTBa,  NpPEACTaBICHHE 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) mnaTpuoTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakKIMaHCKOW WIACHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSILIEMY POCCHICKOM MaTeéMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K



JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MATEMAaTUYECKOW IIKOJIBI,
UCIIONb30BAaHUE DJTHUX JIOCTIDKEHUN B JPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MOBEJIECHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs OSCTETHKY MATEMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEeMaTHYE€CKUM acleKTaM pa3Iu4HbIX BUJOB HCKYCCTBA;

5) puzuveckoe BocIUTaAHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nUecKass aKkTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpynoBoe BocniuTaAHUE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ TNPUWIOKEHUSIMH, YMEHHUE COBepLIaTb OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccun U peaan3oBbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareéMaTH4YeCcKoMy  OOpa30BaHUIO U
caM000pa30BaHMIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

C(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KYyJIbTYpbl, TOHUMAaHUE BJIMSHUSA
COLIMAJIBHO-O)KOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOIHON M COLMATBHOU
Cpellbl, OCO3HaHME TJI00ATIBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUESHTALIUS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHMM JUIsl penieHus 3ajgad B 00JacTu
OKpYXarollel cpefpl, I[UIAHUPOBAaHUE ITOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCIIEICTBUU [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsl HAyKd W OOIIECTBEHHOM  NpPAaKTHKW, [OHUMAaHHE
MaTeMaTHYeCKONM HayKH Kak c(epbl UYelIOBEYECKOH MAeATeTbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH Ul PAa3BUTHS LUBUJIM3ALMH, OBJAJCHHE S3BIKOM
MaTeMaTUKM W MaTeMaTUYECKOW KyJIbTypOW KaK CpPEICTBOM IIO3HAHHS MHpA,



TOTOBHOCTL OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCIILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTebHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIUY,
OCHOBAaHMsI /17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBATH U  MPeoOpa3oBBIBATH  CYXKIACHUSA:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

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

JleJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTEIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBO/IbI;

BBIOMpATh CMOCOO pelleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoJiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOSATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI WHCTPYMEHT IMO3HaHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MPOOJIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, ApPTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro 00beKTa, SBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMH, MPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIOEHUS, HMCCIICNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE IMpOILECCa, a TaKKe BbIIBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UIINTHI MHPOPMAIIUU, TAHHBIX, HEOOXOAMUMBIX JJI OTBETA HA
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;



BBEIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHGOPMAIHMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh WHGPOPMAIIMIO, TPEICTABISITh €€ B pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENTEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE TeHCTBHSA

OOmenmne:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IeJIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THChMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCEIICHHS 3aJaud,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYKJICHHS 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3lIMule M CXOJICTBO MO3WIIMKM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIILHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIMA U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBHS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUs 3a/1aul, BIOUPATh CIIOCOO pelIeHus ¢
YIETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TIO3HABATEJIBLHOMW  peduieKCUM  Kak  OCO3HAHMUS
COBEPIIIAEMBIX JECUCTBUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crioco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI TpoIlecca W pPe3ysibTara PEIICHHs
MaTeMaTHYECKOM 3aJ1auM;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]1a4H,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSAM, OOBSICHATh IPHUUNHBI
JTOCTIDKCHUS YT HEIOCTHIKEHUST PE3YJIbTATOB NIEATEILHOCTH, HAXOAUTh OIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



CoBMecTHAasl 1eITEJILHOCTD:

MOHMMATh U KCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl mpU pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeJb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOW pPabOThI, pacrpeneisirh
BUJIbI paboOT, JIOrOBapUBAThCs, OOCYX AAaTh MpPOLECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboTel (0OCYyXIeHHs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH/bl, OIICHUBATh
KaueCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K konity 10 kinacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO OIEpUPOBATh OCHOBHBIMH TOHATHSIMH CTEPEOMETPUU TIPH
peleHny 3a7a49 U MPOBEACHIH MaTEMaTHUYECKUX PACCYKICHUM;

® TIPUMEHSATH aKCHOMBI CTEPEOMETPUH W CIEACTBUS W3 HUX TPHU PEIICHUH
TEOMETPUYECKHX 3a]1ay;

e KJaccU(PUIIMPOBATh B3aMMHOE PACIOJOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTRE;

e CBOOOJIHO OINEpUpPOBaTh TOHITHSMHU, CBSA3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPIMOU H
MJI0CKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMA C MHOTOTPAHHHKAMU;

e CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHKOB (IIPU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napaienenunen, Kyo);

e KiaccuPUIIMPOBaTh  MHOTOTPAHHWKH, BBIOMpass  OCHOBaHWUS  JJIS
KJIacCU(UKaIINH,

e CBOOOJIHO ONEPUPOBATH TOHSTHSIMHU, CBSI3aHHBIMH C  CCUYCHHEM
MHOTOTPaHHUKOB TUIOCKOCTHIO;

® BEHITIOJIHATH napasuieiabHoe, LEHTPATIbHOE u OpPTOTrOHAIBHOE
MIPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBINOJHATH M300pakeHUus: Guryp
Ha TJIOCKOCTH;

® CTPOUTHh CEUCHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMU, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTyp:
BHUJI CBEPXY, COOKY, CHU3Y;

® BBHYUCIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOIPAHHUKOB  (TpH3Ma,
nupamuzia), FeOMETPUYECKUX TEJ ¢ TpUMEHEHUuEM (hopMy;



cBOOO/IHO ONEPUPOBATH MOHITUSAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHMMETPHHM, LEHTP, OChb U IUIOCKOCTh CUMMETPUU
(buryper;

CBOOOJHO OIEpUPOBATh MNOHATHSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJadd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOIICHHHA U
HAXOXKJEHUE T'E€OMETPUYECKUX BEJIMYUH, IPHUMEHSAS HM3BECTHBIE METOJbI
IIPU PELICHUM MAaTEMAaTHYECKUX 3a]1a4 ITOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

IPUMEHSTh IPOCTEMIIME NPOTPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/]1a4;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh U HUHTEPIPETUPOBATH HHPOpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

INPUMEHSTh TOJIy4YEHHBIE 3HAHHWS HAa IIPAKTHUKE: CpPaBHUBATH U
aHAJM3UPOBATh PEANbHBIE CUTyalllH, NPUMEHATh U3YYEHHBIE NOHATHS B
npolecce IOMCKa peleHUuss MaTeMaTHUYecKd  C(OpMYIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'€OMETPUYECKHUX
HNOHATUH M TEopeM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHe 3aJaud,
CBSI3aHHBIC C HAXO0XKJICHUEM F€OMETPUUYECKUX BEJTMYMH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUHM Kak
COCTAaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xoniy 11 kiacca oOyyaromuics HayquTCst:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3AHHBIMHU C IMJIMHIPHUYECKOM,
KOHUYECKOW U c(epruyeckod MOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: ITMIHHIPOM,
KOHYCOM, c(epoii U 1mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHHUE C(Pephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAIA TIOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpAIICHWS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOpPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMU C KOMOWUHALUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy H



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

BBIYUCIISITh COOTHOIIECHUSI MEKTY TUJIOMIAISIMU MOBEPXHOCTENH U 00bEMaMuU
IIOJOOHBIX TEN;

n300pakaTh u3ydyaemble (UTYpHI, BBHINOJIHATH (BBIHOCHBIE) TUIOCKHUE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHUS TEJl BPAILICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBhIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEPAllUH HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTbh reOMETPUYECKHUE 3aJa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B
L[€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/1A IIPU PELICHUH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOHATh M300paX€HUsT MHOTOIPAHHUKOB UM TeJl BpalllCHUS MpU
MapAJJICIBHOM ~ TEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€pPKaIbHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJl BPALICHHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEePIICHIUKYIISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO U TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
MCMOJIb30BaTh METOJIbl TOCTPOEHUSI CEUYEHUW: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoOMeTpUuueckre (aKThl Ui PEHICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIAroB pEIIEHUs, €CIIH YCIOBHS
IIPUMCHEHHUS 3/IaHbI B SIBHOM 1 HESIBHOH (hopme;

peliaTh 3aJa4d Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAaXOX/JICHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHATH MPOrPAMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUHU CTEPEOMETPUYECKUX 3314,

NMPUMEHATh  TOJYYEHHbIC  3HAHUA HA  MPAKTUKE:  CPABHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHATh U3YUEHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOLECCE MOUCKA PELICHHS
MaTeMaTudecku  C(OPMYJTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
pealbHbIE CUTYallMM Ha S3bIKE T€OMETPUHU, HCCIENOBATH IMOCTPOCHHBIC



MOJEIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpEM,
anmapata anreOppl, pematb MNPaKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUs 00 OCHOBHBIX J3Tamax pa3BUTHS I'E€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTHUSI TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMBsl Bcero o0pazoBare/ibHbIE
padoThI padoThI
pecypcsbl
https://urok.1c.ru/
1 B 2 4
BEJICHUE B CTEPEOMETPUIO 3 1 http://fcior.edu.ru
) B3anMHOe pacnonokeHue npsmsIx B 6 | 1 https://urok.1c.ru/
IIPOCTPAHCTBE
3 [TapanneasHOCTh NPSIMBIX U TUIOCKOCTEHN B g 1 https://urok.1c.ru/
MPOCTPAHCTBE http://fcior.edu.ru
4 [lepneHUKyYISIPHOCTD MPSAMBIX U 75 1 https://urok.1c.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE http://fcior.edu.ru
5 VYTiabl 1 paccTosIHUA 16 1 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpanHuku 7 1 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BexkTops! B IpocTpaHCTBE 12 1 https://urok.1c.ru/
oBroperie. ofofmerte https://urok.1c.ru/
BTOpPEHUE, HUE U CUCTeMaTH3alus ]
8 P = H 5 2 http://fcior.edu.ru
3HAHUU .
http://www.fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 9
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IMOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

KosanuyecTBO 4acoB JlaTa DJIeKTPOHHBIE
IMpakTu HU3Y4YeH nu(ppoBLIe
Ne i/ Tema ypoka KonTpoibu P y p
Bcero yecKue usi (haxTuda 05pa30BaTeJILHLIe
ble paboThI
padoTbI ITo pecypchl
IJIaHy
OcHOBHBIE TIpaBUIIa U300pAKEHHUS HA
1 PUCYHKE IIIOCKOCTH, IapajlIeIbHbBIX 1 https://urok.1c.ru/
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psimas,
MJIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE
https://urok.1c.ru/
2 IpaBuUJia U300paKeHMsI Ha PUCYHKE 1 .
http://fcior.edu.ru
MJIOCKOCTH, MApPaJUICIbHBIX MPSIMbBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsaTtus: nepecekaronmecs MIOCKOCTH
’ https://urok.1c.ru/
3 MepeceKaroIIrecs mpsiMasi ¥ TIOCKOCTb; 1 )
http://fcior.edu.ru
MOJIYITPOCTPAHCTBO
[TonsiTHA: IepeceKkaronIrecs MI0CKOCTH,
4 MEPECEKAIOIIMECS NTpsAMasi U IIIOCKOCTb; 1 https://urok.1c.ru/
MOJIYITPOCTPAHCTBO
MHororpaHHUKH, H300pakeHNE
5 vp ’ p b ! L https://urok.1c.ru/
MPOCTEUIINX TPOCTPAHCTBEHHBIX (PUT )
p poctp M http://fcior.edu.ru
HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, U300pakeHne
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://urok.1c.ru/
HECYIIECTBYIOIINX 00BEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
7 p P p 1 https://urok.1c.ru/

CIICACTBHUA U3 HUX



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

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

https://urok.1c.ru/

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
cienctBus u3 HUX. CrocoObl 3a1anus
MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIOCKOCTEH

https://urok.1c.ru/

10-13

N3o00pakeHne ceueHnid MupaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
pé€bpa. M3obpakeHne nepecedcHus
IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpammBanme moCTpOCHHBIX CEUCHHH
pa3HBIMU [IBETAMH

https://urok.1c.ru/

http://www fipi.ru/

14

15-16

Merton cieoB A MOCTPOCHUS CEUEHUN
Merton ciie10B AJIs TOCTPOCHUS CEUCHUM.

CBoiicTBa IepeceueHuil MPsIMbIX U
IIJIOCKOCTEMN

https://urok.1c.ru/

https://urok.1c.ru/
http://fcior.edu.ru

17-20

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
no TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS

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

21

[ToBTOpenue nmnanumerpun: Teopema o
PONOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYroJbHUKOB

https://urok.1c.ru/

22

IToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHHUSIX HA
BBIHOCHBIX 4epTexkax. Mctopus pazBuTus
TJIAHUMETPHUH B CTEPEOMETPHH

https://urok.1c.ru/

23

KonTtponbHas padora "AKcHoOMBI



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

crepeomerpuun. Ceuenus"

24

B3anmHOe pacrosnoxeHue npsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsimele. [Ipu3Haky cKkpelmuBaroOImxcs
npsaMmeIx. [lapamiensHbie npsMbie B
IIPOCTPAHCTBE

https://urok.1c.ru/

25

Teopema o CcynieCcTBOBaHUH U
€IMHCTBEHHOCTH IIPSIMOM NapajuIeIbHON
JTAHHOM TIPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKALIEH Ha
JJaHHOM npsiMoi. JIleMMma o nepeceuenun
NapaJUIEIbHBIX MPAMBIX IIJIOCKOCTBIO

https://urok.1c.ru/
http://www fipi.ru/
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[TapamienbsHOCTB TpeX NpsAMBIX. Teopema
0 TPEX MapaJIeNIbHBIX NPAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

[TapamienpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NAPAJIEILHOTO
npoekTupoBanus. 300paxeHune pa3HbIX
¢buryp B napajjiesibHON NPOEKIUU

IleHTpanbHas NpoeKusa. YTOI C
COHAIPABJICHHBIMA CTOPOHAMHU. YTOII
MEXIY NPSMBIMU

3aayM Ha JOKa3aTeNIbCTBO U
UCCIIEI0BAHNE, CBSI3aHHBIE C
PacCIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCTD MPSAMOMN U

IJIOCKOCTU B IPOCTPAHCTBC. HpI/I3HaK
napajiCJIbHOCTH HpﬂMOfI " IJIOCKOCTH.

https://urok.1c.ru/

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/

CBolicTBa napauieIbHOCTU IPSIMON U
26.10m1ockocTi

31

I'eomeTrpuueckue 3ajaun Ha BEIUMCIICHHE
U JI0Ka3aTeIbCTBO, CBA3AHHBIC C
NapaJuIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

https://urok.1c.ru/

32

33

34

[TocTpoeHune ceueHus, TPOXOASILETO
Yyepe3 NaHHYIO NMPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOUIEHUM

[MapannensHas MPOEKIIKs, IPUMCHEHUE
JUTSL IOCTPOCHHSI CEUYCHUH Ky0a U
napayuienenunena. CBoncTaa
napajureNienumne/1a u IpUu3Mbl

HapanneanLIe IIJTOCKOCTH. HpI/IBHaKI/I
MapajiCJIbHOCTH ABYX IUIOCKOCTEH

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

https://urok.1c.ru/

https://urok.1c.ru/

35

36

Teopema 0 mapamieIbHOCTH U
€MHCTBEHHOCTH TJIOCKOCTH,
MPOXO/SIIEH uepe3 TOUKyY, He
MPUHAISKALTYIO TAHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IIEPECEUEHUS
IIPY [IEPECEUEHUH JIBYX NTapaljIeNIbHbIX
IJIOCKOCTEN TpEThEN

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

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

37

CaolicTBa napasieabHbIX MIIOCKOCTEN: 00
OTpE3KaxX NMapaJlyICIbHBIX IMMPAMBIX,
3aKJIFOUEHHBIX MEK/y IapaIeIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOM C

https://urok.1c.ru/



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

ABYMS TapaJJICJTIbHBIMU IIJIOCKOCTAMUA

[ToBTopenue: Teopema Iludaropa Ha
mrockoctu. [loBropenue:

38 https://urok.1c.ru/
TPUTOHOMETPUS IPSIMOYTOJIBHOTO
TPEYroJIbHUKA

39 CBoiicTBa Ky0a B MPSMOYTOJIBHOTO https://urok.1c.ru/
napajuieenumne1a http://www.fipi.ru/
Brruncnenue JMH OTpE3KOB B Ky0Oe U

40 a p y https://urok.1c.ru/
PSIMOYTOJILHOM Mapauieenurneie
[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Iprusnak

41-42 p . https://urok.1c.ru/
MEePIEHINKYISIPHOCTH TIPSIMOM 1
TUIOCKOCTH
Teopema o CylIeCTBOBAHUU U

43 €IMHCTBEHHOCTH MPSIMOM, TPOXOSAILIEH https://urok.1c.ru/
4yepe3 TOUKY MPOCTPAHCTBA U http://www.fipi.ru/
MEePIEHANKYIISIPHON K IIIOCKOCTH
[1nockocTH U epreHIuKYISIPHbIE UM

44-45 DHCHMKYIAD https://urok.1c.ru/
MpsIMbIE B MHOTOTPaHHHUKAX
[lepneHaAUKyNIsIp ¥ HAKJIOHHASA.

46-47 ITocTpoeHue nepneHuKyIIspa u3 TOYKH https://urok.1c.ru/
Ha IPsMYIO
Teopema o TpEX nmepHeHINKYIIIpaX o

48-49 p p p yp http://www.fipi.ru/
(mpsimast u oOpaTHast)
Yron Mmexay CKpenmBaromuMuCs

50 Ay cxpettt B https://urok.1c.ru/
TIPSIMBIMHU
[Touck neprneHIUKyASPHBIX MPSMBIX C

51 PHCHHKYIP p https://urok.1c.ru/

MMOMOIIBIO MCPIICHAUKYIISAPHBIX



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

IJIOCKOCTEN

52

53-54

OpTtoroHanbHOE IPOEKTUPOBAHKE

[Toctpoenue ceuenuii kyba, mpU3Mbl,
NPaBIJIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

https://urok.1c.ru/

https://urok.1c.ru/

55

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTU. [InockocTu
CUMMETpPUI B MHOTOI'paHHHUKAX

https://urok.1c.ru/

56

57-58

59

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU
Y IUIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKH JO MJIOCKOCTH.
CriocoObl ONyCTUTH NEPIICHANKYISPHI:
CHUMMETPHUS, CIBUT TOYKH 110
HapaJuIeIbHON NPAMON

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

https://urok.1c.ru/

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

https://urok.1c.ru/

60

KonTponbnas padora "B3aumHoe
pacrojoKeHue NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

https://urok.1c.ru/

61

[ToBTOpEHME: yroy Mexay NpsMbBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB. [IoBTOpEHUE: yroa mMexny
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

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

62

I'eomeTpuyeckre METOAbI BBIYMCIICHHS
yrila MeXAy MpsSIMBIMU B

https://urok.1c.ru/



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

MHOTI'OIrpaHHHUKax

63

64

JByrpanubiii yroj. CBOHCTBO JTUHEHHBIX
YTJIOB ABYTPAHHOIO yTria
[leprieHauKyNIApHBIE IIOCKOCTH.
CaolicTBa B3aMMHO HEPIEHINKYISIPHBIX
IIJIOCKOCTEMN

https://urok.1c.ru/

https://urok.1c.ru/

65

[Ipu3Hak nepneHAUKYISIPHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMoi
nepecedeHus IByX MI0CKOCTe
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

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

66

[IpsiMoyToNBHBIN Mapauienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenumne1a

https://urok.1c.ru/

67

68

69

TeopeMa 0 1MaroHany NpAMOYTrOJIbHOTO
napajielienunea u CeCcTBUe U3 Heé

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4u, CBA3aHHBIC CO B3aMUMHbBIM
PacCIoJIOKEHUEM NIPSAMBIX U IINIOCKOCTH

[ToBTOpEHUE: ckpenmBaronecs npsmble,
napaJuleJIbHbIE IJIOCKOCTH B
CTaHJApTHBIX MHOTOTPaHHHKaX

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

70

[Tapa napaynenbHbIX JIOCKOCTEN HA
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIUMUCS TIPSIMBIMU B
MPOCTBIX CUTYAITHSIX

http://www.fipi.ru/

71

72

PaccrosiHre OT TOUKH 10 TUIOCKOCTH,
paccTosiHuE OT IPSIMOM 10 TIOCKOCTH

Beluncnenue paccTosHUN MEXKIY

https://urok.1c.ru/

https://urok.1c.ru/



https://urok.1c.ru/

CKPELIUBAIOIIMMUCS TIPSIMBIMHU C
MTOMOIIBIO IEPIICHAUKYIISIPHOM
1.02m1ocxkoctu

TpéXrpaHHslid yroyi, HepaBeHCTBa IS

TpexrpanHbix yrioB. Teopema IIudaropa,

https://urok.1c.ru/

73 . .
TEOPEMBI KOCHHYCOB U CUHYCOB IS http://www.fipi.ru/
TPEXTPAHHOTO yIJia
DaeMeHTHI chepHISCKON TEOMETPHUH:

74 bep p https://urok.1c.ru/
reojie3n4uecKue JMHUU Ha 3eMiie

75 KonTponbnas pabota "Yrisl u
paccrosHus"

Cucremaru3anus 3HaHHUN
76 " . " https://urok.1c.ru/
MHoOrorpaHHuK U €ro 3JeMEHThI
ITupamuna. Buasl mupamuy. Ilpasunsaas

77 P A a P & https://urok.1c.ru/
nupamua
ITpusma. IIpssmas 1 HaKJIOHHAS IIPU3MBL.

78 p P p https://urok.1c.ru/
[IpaBunpHas npuzma
ITpssmoit mapanenenunes,

79 p P B A https://urok.1c.ru/
MPSIMOYTOJIBHBIN MapajuieNenume, Kyo
Brmmykiiele MHOTOrpaHHUKH. Teopema

80 . K p P https://urok.1c.ru/
Ditnepa
Brinykiasie MHOrorpanHuku. Teopema

o Y P P https://urok.1c.ru/
81 Oiinepa. IIpaBunpHbIE N -
http://www.fipi.ru/
MOJIYIIPaBUIbHBIE MHOTOTPAHHUKHU
82 KonTponbhas padota "MHororpanHHuku"
TToHsTHE BEKTOpa HA IUNIOCKOCTH U B

83 p https://urok.1c.ru/
MIPOCTPAHCTBE

84 CyMMa BEKTOpOB https://urok.1c.ru/



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

85 Pa3nocTh BekTOpOB 1 https://urok.1c.ru/
86 [IpaBwio mapanienenumnena 1 https://urok.1c.ru/
87 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://urok.1c.ru/
Paznoxenne BekTopa 1o 6azucy Tpéx
88 BEKTOPOB, HE JICIKAITUX B OJTHON 1 https://urok.1c.ru/
MJIOCKOCTH
89 CkansipHO€ NpOU3BEICHUE 1 https://urok.1c.ru/
90 Brruucnenue yria Mexy BEKTOpaMu B | https://urok. 1c.ru/
MIPOCTPAHCTBE
91-94 I[Mpocreiitine 3a1a4m ¢ BEKTOPaMU 4 https://urok.l.c..ru/
http://www.fipi.ru/
95-96 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 2 https://urok.1c.ru/
97 Wrorosas koHTpoJsibHasA paboTa 1
98 HToroBast KOHTpoJbHAs paboTa 1
http://www fipi.ru/
99-102 O06o01IeHre U cucTeMaTu3alus 3HaHu| 4
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYuebnuk: ['eomerpus 10 kimace YruyonéHasiii ypoenb. Mepamsik A.T,
Homuposckuii /I.A., ITonsikoB B.M. u
['eometpus 10-11 xn. Aranacan JI. C. u np.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Mertoanueckue pekomeHaanud. : 'eomerpus 10 knacc YrinyOnéHHbii
ypoBeHb. ( kK yueoHuky Mepaisik A.I' ) u 10-11 knaccel (k yueOHUKY ATaHACSH
JI. C. u nop.)
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
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'eomerpuueckuii moprain 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
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