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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaromuXcs Mpyu U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOr0 Npo(heCcCUOHATBLHOr0 00pa30BaHus, CBSI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPhI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUPa, 3HaHUE MOHATUMHOIO aliapara 1o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pElIeHUS 33/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHHUSA POJIM AKCMOMATHUKU TpU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COIEPKAHHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronInXcsi, MO3HABATEILHON 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 CUTYyalUsX U NMPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJICPKATEIBFHBIMHA JIMHUAMH y4eOHOro Kypca «l'eomeTpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiich HEOAHOKPATHO. OTO MO3BOJSET OPraHHW30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

HOJFOTOBUTh OOYYAlOUIMXCA K MPOJOJDKCHUIO H3YyUYEHHUSI MaTeMaTHKH 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 kimacce — 102 yaca (3 yaca B HEJEIIO)



COIAEPKAHUE OBYUYEHHUSA. 10 KITIACC
IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTEpeOMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. 1lapannenpsHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTh TPEX MPSIMBIX, NAPAJUIEIBHOCTD IPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOIO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B nmapajuyiesbHOW MPOEKUHUH. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIY IPSMBIMU B MPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (UTYPBI Ha IIIOCKOCTh. [lepneHnuKyIsipHOCTb
IUIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIIEHAUKYJISIPax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiiCTBa IJIOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapaiutenenure 1, TpsAMOYTOJIbHBIN MTapaJICICIUIE U €ro cBolicTBa. KpaTuanimme
NyTH Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBLHON MHPAMUIBIL.
[IpaBunbHBIE MHOTOTPAHHUKM: MPAaBUJIbHAS IIPU3Ma W NpaBWIbHASA NHUPAMUJA,
IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U PABUIIBHBIN TeTpasap, KyO. IlpencraBienue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCADP.



Bbruncnenue 35€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JUaroHaiu, YrJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOLIAb OCHOBaHU, TeoOpeMa 0 OOKOBOM MMOBEPXHOCTH MPSAMOM Npu3Msbl. [Inomans
OOKOBOIl MOBEPXHOCTHM M IOBEPXHOCTH MPABUJIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTpus B NPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
NapaJuIeNeNuIe d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpPHUS IPABUIBHON
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JlEMCTBUSA ¢ BEKTOPAMMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUS] BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[loHsiTe KOMILTaHApHBIE BEKTOpBI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pa3lokKEHHM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosbHass  cucreMa  KOOpJAMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay Bekropamu. CKalsipHO€ NpOU3BEIICHUE
BEKTOPOB.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTH IPAKJAHCKOM MO3ULIMK 00YyYarOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHUW, MPOLEAYp
rpaaaHckoro  oOmiectBa  (BBIOOpBI, ONpPOCKI W JIPYyroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYyHKIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIECHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUUWCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,



WCIIOJIb30BAaHUE JTHX JOCTIDKCHUH B JAPYTHX HAyKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, 3THYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) cTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

5) puznveckoe BocIUTAHHE:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpPYyIy, OCO3HAaHUE IIEHHOCTU TPYIOIIOOUS, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0 U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HaMpPaBJICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJBTYphl, TIOHUMAaHHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COIMATBHOMN
Cpebl, 0CO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHUYeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OILEHKH HX BO3MOXXHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON
HAYKHU KaK cepbl 4eTOBEYECKOM IeITeIbHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAUMMOCTH
JUISL Pa3BUTHUSL IMBUIM3ALIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MaTeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
Y UCCIIEIOBATEIIbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.



METANIPEJMETHBIE PE3YJIBTATDBI
Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIICCTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMylnupoBaTh U  MOPeoOpPa3oBBIBATh  CYXKJICHHUS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHIUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBIIATH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M TIPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHUSAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

JenaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUCHHH 110 aHAJIOT U H;

MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUCCKUX YTBEPKIACHUI
(psiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHHUS], BRLIOUPATh HANOOJIee TOAXOIAINN C YUETOM CaMOCTOATEIIHHO
BBIJICIICHHBIX KPUTEPHUCB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BAaTh BOIPOCHI KaK MCCIIEN0BATEILCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMHu, SIBJICHUSMU, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENCHHOTO  HAOIOMCHMS, HCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIEcCa, a TaKKe BBIIBUTATH
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(UIINTHI WHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETA HA
BOIPOC U TSI pEIICHUS 3a/1a4H;



BbIOMpaTh HH(OPMAIIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IIPEJCTABIICHHUS;

CTPYKTYpUpPOBaTh MH(GOpPMAIUIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WIUTIOCTPUPOBATH IpapuuecKH;

OLICHHBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHA

O0menue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMHU H
IEIAMU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PCHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh IOSCHEHHUsS IO XOJy pEIIeHUs 3ajauyu,
KOMMEHTHPOBATH IMOJIYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHHS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEeMOM TEMBI,
poOJIeMBbl, pelaeMOl 3a7add, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh 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  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara peuieHHs
MaTeMaTHYECKOM 3aJ1auM;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUN 33]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.



CoBMecTHas1 1eTeIbHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOM
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarhb
BUJIBI pabOT, IOTOBAapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IATh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboTwl (0OCyXmeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJIMHUPOBATH
CBOM JICUCTBUS C IPYTMMHU YICHAMHU KOMaH/bl, OLICHUBATh Ka4e€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTEPHUSIM, CHOPMYIHUPOBAHHBIM  Yy4aCTHUKAMU
B3aIMOJIEUCTBHS.

HHPEAMETHBIE PE3YJIBTATBI

K koniy 10 knacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHU TIOHATHSAMH CTEPEOMETPUN TIpU
pEIICHNH 33729 U IPOBEJCHIH MaTeMaTHIECKUX PACCyKICHUM;

® TPUMEHATH aKCMOMBI CTEPEOMETPUU W CJCICTBUSA W3 HUX MPH PEIICHUU
TeOMETPUUYECKUX 33/1a4;

® KJacCU(PHUIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJHO OINEpPUPOBaTH TMOHSATUSIMHU, CBSI3aHHBIMU C YIJlaMd B
IPOCTPAHCTBE: MEXKIY MNPSAMBIMM B MPOCTPAHCTBE, MEXAY HNpSIMOU U
TUTOCKOCTBIO;

e CcBOOOIHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMHA C MHOTOTPAaHHUKAMHU;

e CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (TpH3Ma,
nupamua, NpsSMOYToJIbHBINA Napaienenunen, Kyo);

® KJacCU(PUIMPOBATH  MHOTOTPAaHHHKH, BbIOMpas  OCHOBaHMUA  JJIs
KJIacCU(UKAIINH,

e CBOOOJHO OMNEpUPOBATH MOHSATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

® BBHINIOJIHATD napajuiebHOe, LEHTPAIbHOE " OpPTOrOHAJILHOE
MPOEKTUPOBAHKE (QUTYP HA TNIOCKOCTh, BHITOIHATH U300pakeHus puryp Ha
IUIOCKOCTH;

® CTPOUTH CEUCHHUS MHOTOTPAHHHKOB PA3IUYHBIMH METOIAMH, BBITIOJHSTH
(BBIHOCHBIC) TUIOCKUE YEPTESIKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

® BBIYKHCIATH IUIONIAMM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpU3Ma,
nUpaMU/Ia), FECOMETPUUCCKHUX TEJ C IPUMEHEHUEM POPMYIT;



CBOOOJTHO OTIEPUPOBAThH MOHITUSIMU: CHMMETPHUS B MPOCTPAHCTBE, IICHTP,
OCh ¥ TIIOCKOCTh CAMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPHI;
CBOOOJIHO OIEpPUPOBATH MOHSATUSIMU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATH JICUCTBHS HAJl BEKTOPAMMU;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0JICHUE TEOMETPUUECKHUX BETUYHH, TPUMEHSSI U3BECTHBIE METO/IBI ITPU
pELIEHUH MAaTEMATHYECKHUX 3a7ad IOBBIIIEHHOTO M BBICOKOIO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKAaTh, MNPEOOpPa30BbIBATH M HHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, TMPEJACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YUYCHHBIE NOHATUS B
poIlecce TMOWCKa pEHIeHUs MaTeMaTU4ecKu  CPOopMyTupOBaHHOU
npoOJieMbl, MOJACIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE T€OMETPHH,
MCCIIEIOBATh MMOCTPOCHHBIE MOJEIU C MCIIOJb30BAHUEM I'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyvaromuiicss HayduTCs:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3AHHBIMH C IMJIMHIPHYECKOM,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTIEpUPOBATh MOHSATHUSIMHM, CBSI3aHHBIMH C TCJIAMH BPAICHUS: ITMITHHIPOM,
KOHYCOM, c(epoii U mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIOoKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJI BpaleHUS,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJI BPAICHHUSI,
TEOMETPUUYECKHUX TEN C TPUMEHEHnEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALMSIMHU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy U
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaICHUS;



BBIYHCIISITH COOTHOIIEHUS MEXIY IUIOIIAIIMH OBEPXHOCTEN M 00O bEMAMHU
IIOJOOHBIX TEN;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BHI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHMS TEJl BPAlICHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH OINEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
penaTh reOMETPUYECKHE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXKIY IPSIMBIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 TJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPHU PEIICHHH;
CBOOOJTHO ONEPUPOBATH TMOHITHSMHU, CBSI3aHHBIMA C JIBDKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHU;

BBITIOJIHATh HM300paXE€HUSI MHOTOTPAaHHUKOB U TEN BpalleHUs MpH
[apaJyIeIbHOM  TIEPEHOCE, ULUEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpazoBaHus moao0us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAllCHHs: CEYEHUS LUIUHAPA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (TMapaliiebHbIe
OCHOBAHMIO M MPOXOSLINE YepE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUSI CEYEHUI: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH MIOCKOCTH;
JTIOKa3bIBATh T€OMETPUUECKHUE YTBEPKIACHHUS;

NPUMEHATh TeoMeTpuueckre (akTbl JJISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaralolMX HECKOJbKO IIAroB pPEIICHMs, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemaTh 3aJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HaxX0XXJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1aY;

MPUMEHSTH NMOJTYyYEHHbIE 3HAHUSI Ha TPAKTUKE: CPAaBHUBATh, aHAIU3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYECHHBIE MOHITUA,
TEOPEMBI, CBOMCTBA B IMPOLECCE IMOUCKA PEIICHUS MaTeMaTHYEeCKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJIEIHPOBATh PeabHbIE CUTyallMd Ha
A3BIKE TEOMETPUHU, UCCIEA0BATh MOCTPOEHHBIE MOJIENIN C UCIOJb30BAHUEM
TeOMETPUUECKUX TIOHATUA W TEopeM, ammapara airedpbl, pemarthb



MPAKTUYECKHE 3a/JauM, CBSI3aHHBIE C HAXOXKIECHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBICHUSI 00 OCHOBHBIX 3Tamax Pa3BUTHUS TE€OMETPHUM KaK
COCTaBHOM 4acTu (PyH/IaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pasoBare/ibHbIC
padoThI padoTsbI
pecypcsbl
https://urok.1c.ru/
1 B 2 4
BEJICHUE B CTEPCOMETPHIO 3 http://fcior.edu.ru
5 B3anMHOe pacnonokeHue npsmsIx B 6 1 https://urok.1c.ru/
IIPOCTPAHCTBE
3 [TapanneabHOCTh NPSIMBIX U TUIOCKOCTEHN B 8 1 https://urok.1c.ru/
MPOCTPAHCTBE http://fcior.edu.ru
4 [lepneHUKyISIPHOCTD MPSAMBIX U o5 1 https://urok.1c.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE http://fcior.edu.ru
5 VYTIIBI U pacCcTOSHUS 16 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpanHuku 7 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BekTops!l B IpocTpaHCcTBE 12 1 https://urok.1c.ru/
[oBToperHe. o6oBIwIeHHe 1 CHe https://urok.1c.ru/
BTOPEHHUE, HUE U CUCTeMaTH3alus ]
8 P - H 5 http://fcior.edu.ru
3HAHUU -
http://www.fipi.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9



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




IMNOYPOUYHOE IVTAHUPOBAHHUE 10 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
OcHoBHbIE NpaBUiia U300pakeHUs Ha
1 PHUCYHKE TJIOCKOCTH, MapaijieIbHbIX 1 https://urok.1c.ru/

IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

ITonstus CTCPpCOMETPUU: TOYKA,
npsAMasd, IJI0CKOCTb, IIPOCTPAHCTBO.

https://urok.1c.ru/
2 OcHoBHbIE TpaBUiia H300paKeHUs HA 1

http://fcior.edu.ru

PHCYHKE IIJIOCKOCTH, MapauieIbHbIX
IpPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTus: MNepeceKkaromuecs mI0CKOCTH, https:// K1 /
ps://urok.1c.ru

3 MEPECEKAIOIIMECS ITpsAMasi U IIIOCKOCTb; 1 http://fcior.edu.ru
MOJIYTIPOCTPAHCTBO
[TonATHs: nepecekaromumecs MI0CKOCTH,

4 TepeCcEeKarIIrecs IpsAMas v IIIOCKOCTb; 1 https://urok.1c.ru/
MOJIYTIPOCTPAHCTBO

MHOrorpaHHHUKH, H300paKeHue
p P https://urok.1c.ru/

http://fcior.edu.ru

) MPOCTEHIINX MPOCTPAHCTBEHHBIX 1 1
buryp, HeCyIECTBYIOINUX 00BEKTOB
MHororpanHuKH, H300pakeHHne

6 MPOCTEUIINX MPOCTPAHCTBEHHBIX 1 https://urok.1c.ru/
buryp, HeCyIECTBYIOINUX 00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBEIC
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

8 https://urok.1c.ru/
CIIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
ciaencrBus u3 HuX. CrocoObl 3aMaHus
9 N https://urok.1c.ru/
MPSIMBIX | TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs PSIMBIX U TUIOCKOCTEH
N3o0pakeHne CeUeHU MUPaMU/IbI,
Ky0a ¥ IIpU3MBI, KOTOPEIE IIPOXOIST
Y P e P P https://urok.1c.ru/
10-13 yepes ux péopa. Mzobpaxenue
IIeEpEeCEYEHH IIOJIYUEHHBIX IIJIOCKOCTEMN. -
p v . http://www.fipi.ru/
PackpamBanue MOCTPOSHHBIX CEUSHUI
Pa3HBIMU 1IBETAMH
MeTtos cinenoB Ay MOCTPOCHHUS
14 . P https://urok.1c.ru/
CEeUeHUN
MeToz caenoB I TOCTPOECHUS
o o P " https://urok.1c.ru/
15-16 ceyenuil. CBolicTBa nepeceyeHui -
N http://fcior.edu.ru
MPSIMBIX | MJIOCKOCTEH
[MocTpoeHne ceYeHHi B IUPAMUJIE, https://urok.1c.ru/
17-20 KyOe 1o TpéM Toukam Ha pEéOpax.
Co3znaHne BEIHOCHBIX YepPTEeKeH 1 http://www.fipi.ru
3aMKcCh MIaroB MOCTPOCHUS /
[ToBTOpenue mnanumetpuu: Teopema o
21 MPONOPIUOHAIBHBIX OTPE3KaX. https://urok.1c.ru/
[TooOue TpeyroibHUKOB
[ToBTOpenue mianumerpun: Teopema
22 Menenas. PacdeTsl B ceUeHHAX HA https://urok.1c.ru/

BBIHOCHBIX YCPTCIKAX. I/ICTOpI/IH



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

pa3BHUTHS ITITAHUMETPUHU U
CTEpeoOMETpUHn

23

24

25

KonTpoasHas padora "AKcHOMBI
p p
crepeomerpuun. Ceuenus"

B3anmHOe pacronoxeHue IpsiMbIx B
npocrpancTse. CKkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapanenbHble npsmMbie B
IIPOCTPAHCTBE

Teopema o0 CynieCTBOBaHMH U
€MHCTBEHHOCTH NPSAMOMU
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallel Ha
JJAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
NapauIeIbHBIX NPSAMBIX IIJIOCKOCTHIO

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

26

27

28

[TapanneabHOCTh TPEX NPSIMBIX.
Teopema 0 TpEX mapaymeabHbIX
npsiMbIX. Teopema 0 CKpEelIuBarOIINXCS
MPSAMBIX

[TapamienpHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA apALIIEITHLHOTO
npoekTupoBanus. M3o0paxeHue
pasHbIX (GUryp B mapaieabHOU
MPOEKLINUU

lentpanbpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOII
MEXy MPSIMbIMHU

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/



https://urok.1c.ru/

29

3amayu Ha JJOKa3aTelIbCTBO U
HCCIIEIOBAHNE, CBA3aHHBIE C
PacIoI0KEHUEM MPSAMBIX B
IIPOCTPAHCTBE

https://urok.1c.ru/

http://www.fipi.ru/

30

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
MapaJuIEIbHOCTH NPSIMOU U MIJIOCKOCTH.
CBoiicTBa napayyIeIbHOCTH NMPAMOU U
IJIOCKOCTH

https://urok.1c.ru/

31

I'eomerpuueckue 3agaun Ha
BBIYMCJICHUC U NJOKAa3aTCIbCTBO,
CBSI3aHHBIE C MMAPATIETBHOCTHIO
HPSIMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE

https://urok.1c.ru/

32

[TocTpoeHue ceueHuns, MPOXOAAIIETO
yepe3 JaHHYIO MPSAMYIO Ha YepTexe U
MapajuIeIbHOTO IPYyrou npsamoi. Pacuér
OTHOULIEHUN

https://urok.1c.ru/

http://www.fipi.ru/

33

[TapannenpHast npoeKUUs, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHU Kyba U
napayuienenuneaa. CBoncTea
napajuiejenunesa u mpu3Msl

https://urok.1c.ru/

34

35

[Tapannensublie nuockoctu. [lpusHaku
NapauIeIbHOCTU JBYX TIOCKOCTEH

Teopema 0 napajieIbHOCTH U
€IUHCTBEHHOCTH MJIOCKOCTH,
MIPOXOIAILIEH Yepe3 TOUKY, HE
MPUHAJICKAIYIO TAaHHOW MJIOCKOCTH U
CIIEICTBUS U3 HEE

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/



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

36

CBolicTBa napasuieabHbIX INIOCKOCTEMN:
0 MapaJlJIeIbHOCTH MPSMBIX
nepecedeHusl pu MepeceyeHun ABYX
napasulebHbIX MIOCKOCTEN TPEThEH

https://urok.1c.ru/

http://www.fipi.ru/

37

CBolicTBa napasuieabHbIX INIOCKOCTEMN:
00 oTpe3Kax MnapajuieIbHbIX MPSMBbIX,
3aKIIOYEHHBIX MEX1Y NapajuleIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHNUH MPSAMOMA C
JBYMs IapaljIeNIbHbIMU TIOCKOCTSIMU

https://urok.1c.ru/

38

[ToBropenue: Teopema [Tudaropa Ha
mrockocth. [loBropenue:
TPUTOHOMETPHS IPSMOYTOIBHOTO
TPEyTroJIbHUKA

https://urok.1c.ru/

39

40

41-42

43

CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napajesenunena

Boruncnenue 1MH OTPE3KOB B KyOe U
MPSIMOYTOJIBHOM MapajuieJenumnee

IlepneH AUKYIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPHEHAUKYIAPHOCTH IIPIMOMN U
IIJIOCKOCTH

Teopema o CyllIeCTBOBAHUU U
€MHCTBEHHOCTH MPSAMOI1, MPOXOaAIEH
Yyepe3 TOUKY IPOCTPaHCTBA U
NEePHEHANKYISPHON K IMIIOCKOCTH

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

44-45

[InockocTH U MEepIeHINKYISIPHBIE UM
IPsIMBbIE B MHOTOT'PaHHUKAX

https://urok.1c.ru/



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

[IepnieHAUKYmSAp ¥ HAKIIOHHASL.

46-47 [TocTpoenue nepneHIuKyIIsipa U3 TOUKH https://urok.1c.ru/
Ha MPAMYIO

48-49 Teopema 0 TpEX NepHEHAUKYIAPaAX http:/Awwwfipi.ru/
(mpsiMast 1 oOpartHas)

50 VYron Mexay CKpeIUBarOIUMUCS https://urok 1.1/
IPSIMBIMU
[Touck nepneHAUKYISPHBIX MPSAMBIX C

51 IIOMOUIBIO NEPIEHANKYIIAPHBIX https://urok.1c.ru/
IJIOCKOCTEMN

52 OpToroHanbHOE IPOEKTUPOBAHNE https://urok.1c.ru/
[TocTpoenue ceuenuii Kyoa, mpU3MBl,

53-54 MPaBUILHON MUPAMHUJIBI C TTOMOIIBIO https://urok.lc.ru/
OPTOrOHAJILHON IIPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE

55 OTHOCHUTEJIFHO I1ockocTH. ITimockoctu https://urok.1c.ru/
CUMMETPUI B MHOTOTpaHHHUKaX

56 [Ipu3Hak nepneHauKyJIIpHOCTH IPSMOM https://urok 1c.ru/
U TUIOCKOCTH KaK CJIEZICTBHE CUMMETPUU
[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér

ACCTOSIHUN OT TOYKH JI0 IIJIOCKOCTH.
57-58 I()?Hoco61)1 OINYCTHTH MEPIIEH UK YJISPBI: https://urok.l-c.-ru/
http://www.fipi.ru/

CUMMETpPHUS, CABUT TOYKHU IO
napajuieIbHON IPSIMOU

59 CnBur 1o HenapaJIeIbHOU MPSAMOU, https://urok 1c.ru/

U3MEHEHUE PACCTOSHUN



https://urok.1c.ru/

60

KonTtponsnas padora "B3anmuoe
pacrooKeHue MPSMBIX U MIIOCKOCTE! B
npocTpaHcTse"

https://urok.1c.ru/

61

[ToBTOpEHME: Yroa MeXay NpsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCUHYCOB. [IoBTOpEHunE: yros Mmexuny
CKPEILMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://urok.1c.ru/

http://www.fipi.ru/

62

I'eomeTprueckre METObI BBIYUCICHUS
yrila MeXAy NpsSIMBIMU B
MHOI'OIPaHHHUKAX

https://urok.1c.ru/

63

64

65

66

JIByrpanssiii yroa. CBoicTBO
JMHENHBIX YTJIOB IBYTPAHHOTO yria

[lepnenauKynsipHbIE IOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHIUKYISIPHBIX
IIJIOCKOCTEN

IIpu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEN; TeOpeEMA O IPSIMOK
[IEPECEUCHUS ABYX IIIOCKOCTEU
NEPIEHAUKYIIAPHBIX TPEThEU
IIJIOCKOCTH

[IpssMOyTOIBHBIN MapajuIeICIUIIE T
KyO; U3MepeHusi, CBOICTBa
IIPSIMOYTOJIBHOTO ITapajuleIIeIUIIe1a

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

http://www.fipi.ru/

https://urok.1c.ru/

67

TeopeMa 0 rMaroHany NpSMOYTOIBHOTO
napajesenunesa u ciecTBUe U3 Heé

https://urok.1c.ru/



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

68

CrepeomeTpruecKue 1 NpUKIaJIHbIC
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PAacIIONIOKEHUEM MIPSIMBIX M IJIOCKOCTH

https://urok.1c.ru/

69

[ToBTOpEHME: CKpeUUBAIOILIMECS
MMpAMBIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOT'OI'PaAaHHHUKAX

https://urok.1c.ru/

70

71

72

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPIMBIX,
paccTosiHue MEXAY CKPEIMBAIOIIMMUCS
MPSIMBIMU B TIPOCTBIX CUTYaIUsX

PaccrosiHue ot TOukH 110 IIJIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUBAOIIUMHUCH ITPAMBIMU C
IMOMOIIBIO HepHeHHHKYHHpHOﬁ
INJIOCKOCTH

http://www.fipi.ru/

https://urok.1c.ru/

https://urok.1c.ru/

73

TpéxrpaHHslil yroji, HEpaBeHCTBA JUJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUJIsl TPEXTPAHHOIO YIJIa

https://urok.1c.ru/

http://www.fipi.ru/

74

DneMeHThI ChepUIEeCKOi TEOMETPHH:
reoIe3NUecKue JTMHAN Ha 3emiie

https://urok.1c.ru/

75

76

KonTtponbHas padora "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK M €ro 3J1eMeHThI"

https://urok.1c.ru/

77

[MTupamuga. Buasl nupamu.
[IpaBunpHas nupamuaa

https://urok.1c.ru/



https://urok.1c.ru/

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.

78 1 https://urok.1c.ru/
[IpaBunpHas npusma
11 OU mapajuiejie en,
79 pAMOH Hap Hv JICTHIHEA 1 https://urok.1c.ru/
MPSIMOYTOJIBHBIN Tapajieenure]], Kyo
Brimykiaele MHOrorpaHHuku. TeopeMa
80 5 y p p 1 https://urok.lc.ru/
Ditnepa
B KJIble MHOTOTpaHHHKHU. Teopema
Izmy PIC MIOTOTPAFHHIIKH pem https://urok.1c.ru/
81 Oitnepa. [IpaBunbHbie 1 1 ..
http://www.fipi.ru/
MOJTyTIPaBUJIbHbIE MHOTOTPAHHUKHU
g2 KontponsHas padora 1
"MHororpaHHuku"
[NousTHEe BEKTOpPa HA IIOCKOCTU U B
83 p 1 https://urok.lc.ru/
MIPOCTPAHCTBE
84 CyMMa BEKTOpOB 1 https://urok.1c.ru/
85 PazHocTh BEKTOPOB 1 https://urok.1c.ru/
86 [TpaBuiio mapannenenunena 1 https://urok.1c.ru/
87 YMHOKEHNE BEKTOPA HA YUCIIO 1 https://urok.1c.ru/
Paznoxxenue BekTopa 1o 6azucy Tpéx
88 BEKTOPOB, HE JIEKAUTUX B OJTHON 1 https://urok.1c.ru/
IIOCKOCTH
89 CkaJisipHOE MTPOU3BE/ICHUE 1 https://urok.1c.ru/
BrrunciieHue yria MeXay BEKTOPaMU B
90 yr y p 1 https://urok.1c.ru/
MIPOCTPAHCTBE
https://urok.1c.ru/
91-94 [Ipocreiimue 3anaun ¢ BEKTOpaMu 4 -
http://www.fipi.ru/
95-96 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN https://urok.1c.ru/
97 Hrorosast koHTpOIBHAS paboTa



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

98 Wroroas KoHTpoJbHAS paboTa 1
http://www.fipi.ru/
99-102 O00011IeHNE U CUCTEMATU3ALIMs 3HAHUN 4
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



http://www.fipi.ru/

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Vyuebnuk. '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

