MUHHCTEPCTBO IPOCBEIEHUSA POCCUNCKON OEJEPAIIAU
MyuuunnajabHoe 610/xeTHOE 0011Ie00pazoBaTe/IbHOE YUpexKIeHHe

«Cpennss o6ieodpasoBareabHas mkosaa Nell»

PACCMOTPEHO COI'JTACOBAHO
MO yuureneii ecrectBeHHO-  3am.aupekropa no YBP
MaTeMaTH4ecKoro /ﬂ‘

UK TLe s —_— p
_Z‘ o % Kyrykosa H.C.\

Keenodounrosa I'B.  1«29» asrycra 2023 .
[Ipotokon Nel o1 «25»
asrycra 2023 r.

PABOYAS ITPOI'PAMMA
(ID 1721508)

o~

yuebnoro npeavera «l'eomerpus. YriayGjaennbii ypoBenb»

Jutst obyuaronuxes 10 knacea

Vuprenn PsaOununa AH.. Boicinas Kaim@ukaMonnas KaTeropus

I".Ceprues Ilocan 2023r



HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust siBisieTcss OOHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
oOmero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHON HAIMpPaBICHHOCTH W TPEIMETOB TYMaHUTAPHOTO IHKIIA.
[lockonmbKy  JOTHYECKOE  MBIIUICHHE,  (GOpMUpPYEeMOE€  TpHU  HM3yYEeHUHU
00yJaIOUTUMHUCS TOHSATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOSHUH LEMOYKH JIOTUYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YMEHHE BBIABUTaTh W ONpOBEpraTh TUIOTE3bl HEMOCPEIACTBEHHO
UCTIONB3YIOTCS TIPU PEIICHUH 33]1ad €CTECTBEHHO-HAYyYHOTO IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

[lepexon kK U3YYCHUIO TEOMETPUH Ha yITyOJIEHHOM YPOBHE ITO3BOJISICT:

co3gath yciuoBus A guddepeHmmManuu  OOydeHHUsS,  IMOCTPOCHUS
WHAVUBUAYATbHBIX 00pa30BaTCNIBHBIX IPOrpaMM, OOECIEeYUTh YrIIyOIEHHOE
M3yYeHHE TEOMETPUH KaK COCTABIISIONIEH yueOHOTO ipeameTa «MareMaTukay;

NOJTOTOBUTHh OOYYAIOIMUXCS K TPOJODKCHUIO HW3YYCHHS MAaTEeMaTHKU C
yu€TtoM BBIOOpa Oymymedl mpodeccuun, obecriednBas MPEEMCTBEHHOCTh MEXIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenume ydeOHOro kypca «['eomeTpusi» Ha yriayOJEHHOM YpOBHE
otBoautcs B 10 kiacce — 102 yaca (3 yaca B HEJEIIO).



COAEPKAHUE OBYYEHHUS. 10 KJIACC
IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECH,
NnapajyieIbHbIE W CKpelIMBaroIuecs npsMble. [Ipu3Haku CKpemuBarommxcs
npsAMbIX. 1lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAILICTBHOCTh TPEX MPAMBIX, NapPaICIbHOCTD NPSIMOM
u 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOICTBa MapajuIeIbHOrO MpoeKkThupoBanus. M3o0paxeHue
¢Guryp B mapajuieqbHON MPOEKUUHU. YTIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy NpSAMBIMHA B IpocTpaHcTBe. [lapanienbHOCTh IUIOCKOCTEN: MapajulesibHbIE
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreiimme
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpa’Ap, MapajulelienuIie],
MIOCTPOCHUE CEYECHUH.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYJISIPHOCTH TMPSAMOW M IIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IJIOCKOCTH. OpTtoronanpHoe IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 7O  IUIOCKOCTH,  NpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYIApPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
mIockocTent. Teopema o TpEX NEPIEHAUKYIIApax.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSAMOW M IUIOCKOCTBIO, JABYI'DAHHBIN
YTOJI, TUHEHUHBIM YroJ JBYTPAHHOTO yria. TpEXrpaHHbIM U MHOTOT'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBasi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM  MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuKa. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHupamMuna,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM nupaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKHU: NpaBWJIbHAS NpPU3MA U
MpaBWIbHAS MHPAMUJA, NpPaBWIbHAs TPEYroJibHAs MNHPAMUJIA W MPaBUIbHBIN



TeTpa’ap, KyO. IlpeacrtaBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM U TOJHOW MOBEPXHOCTH MPSIMOM IMPHU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPaMUIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPDAHHUKE: CUMMETPHUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABICHHBIE U  IPOTUBOIIOJIO0XKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatsel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa M
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOT'O KYPCA
«EOMETPUS» (YIJTYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:xaaHcKkoe BoCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MpEACTaBICHHE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
MpoLeyp TPaXIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYHKIUSAMH 1 Ha3HAYCHHUEM;

2) naTpMOTHYEeCKOe BOCIIUTAHUE:

c(hopMHUPOBAHHOCTH POCCHUNCKON TPaKIAHCKOM HIACHTUYHOCTH, YBaXKCHHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K



JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKONM MAaTEMATUUYECKOM ILIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTH)KEHUM B JPYrMX HayKax, TEXHOJOTHSX, cdepax
AKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTW)KCHUHM HAYKH U JIESITEIbHOCTHIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYasg AICTETHUKY MAaTEeMaTH4YECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]1ay, PEIICHUH, PacCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BocnUTaHHE:

chOpMUPOBAHHOCTh YMEHUS MPUMEHSATH MaTEeMaTUYeCKHWE 3HAHUS B
MHTEpECcax 3I0POBOr0 U 0e30MacHOro 0Opas3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3J0POBbIO (3I0POBOE THUTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIIbIXa, PeryisipHas (pu3nYecKas aKTUBHOCTh), (PM3UYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN JEATEIHLHOCTHIO;

6) TpynoBoe BocniMTaHME:

TOTOBHOCTh K TpPYIdy, OCO3HaHHE LIEHHOCTH TPYIOJIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESITENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKON U €€ NUPHIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymeid mnpodeccur W pPeaTnM30BBIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKON HAIIPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYpbl, TIOHMMAaHHE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOM
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TTPOOIeM, OpUEHTAIUS
HAa TIPUMCHEHHE MATeMAaTUYECKUX 3HAHWWA JUIsl penieHus 3agad B 00JacTu
OKPYXKaIIEH Cpeapl, IUIAHUPOBAHHUE IOCTYNKOB M OLEHKM HUX BO3MOYKHBIX
MOCJICACTBUH JIJTISI OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUeE
MaTeMaTUYeCKON HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3sBUTUS M 3HAYMMOCTH [JIi PAa3BUTUA UMBWIM3ALWU, OBJIAJACHUE S3bIKOM
MATEMAaTHKA ¥ MaTEMAaTUYECKOW KYJIbTYpOHM KakK CpEICTBOM IMO3HAHUA MHPA,



IFOTOBHOCTb OCYIICCTBJIATHL IPOCKTHYIO MW HCCICHOBATCIBbCKYIO ACATCIbHOCTD
HHIWBUAYAJIbHO U B IT'PYIIIIC.

METAINPEIMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

BBISBJISATE M XapaKTePU30BaTh CYIISCTBCHHBIE IMPU3HAKH MAaTEMaTHUYECKHX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEeJICIICHHSI TIOHSATHH, YCTAHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS ¥ CPAaBHECHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a,

BOCIIpUHMMATh,  (OPMYJIUPOBaTh W  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPANUTEIBHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIOJCHUAX W YTBEPXKJACHHIX, MpEJIaraTh KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUUH;

JeNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
WHAYKTHBHBIX YMO3aKIIIOUCHUH, YMO3aKIIOUECHUH 110 aHAJIOTHH;

IIPOBOJUTEH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMATHICCKUX YTBEPIKICHUM
(MpsiMble U OT MPOTUBHOTO), BRICTPAUBATh APTyMEHTAIMIO, TIPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BHIBOIBI;

BbIOMpaTh cmoco® peiieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pelIeHusi, BbIOMpaTh HaumboJee MOAXOIAIUMHA C  Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabcKue AeHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  IMPOTHUBOpEYHE,  MpodiIemy,
yCTaHABIMBATh MCKOMOE M JaHHOEe, (GOpMHUpOBATh THIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro o0beKTa, sIBIECHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOATEIHLHO (POPMYIHUPOBATH OOOOIIECHHS] W BBIBOJBI IO pPe3yJbTaTam
MPOBENEHHOTO  HAONIONIEHWs,  WCCIENOBAHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MPEATIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATH JACPUIIMTHI WH(DOpPMAIUK, TaHHBIX, HEOOXOMUMBIX JIJII OTBETa HA
BOTIPOC U JJISI pEIICHUS 3a/1a4H;



BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYPUpPOBaTh MH(POPMALIMIO, NPEJICTABIATh €€ B PA3NMUYHBIX (PopMax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJTHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
npoOJieMbl, pellaeMo 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TIOMCK
pelIeHns, COIMOCTaBIIATh CBOU CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHUKOB
nuasnora, oOHapy)XKHBaTh Pa3IM4Me W CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCIeAOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOHMpaTh (opMaT BBICTYIUICHHS C YYETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIBHOM  peduiekcMn Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIMTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAACTh
crrocobaMu  CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbrara perieHus
MaTeMaTHYECKOM 3a7a4H;

MPEBUACTh TPYAHOCTH, KOTOPHIE MOT'YT BO3ZHUKHYTh MPU PEIICHUU 3aJ1a4H,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA U U YCIOBUAIM, OOBSICHATH IPUUNHBI
TOCTYIKCHUST WJIM HEJIOCTHXKEHUSI PE3yJIbTaTOB NESATEIHHOCTH, HAXOJIUTh OLIUOKY,
JlaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.



CoBmecTHas 1eATEJIbHOCTD:

MOHUMATh M MCMOJb30BAaTh MPEUMYILECTBA KOMAHAHONW U MHAMBUAYATbHOMU
paboThl MpU pelIeHHH YYeOHbIX 3ajad, HOPUHUMATh LeJlb COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPAaOOThI, pacupenemsiTh
BUJIBI PabOT, JOrOBapuBaThCs, OOCYXAaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (GopMax paboTsl (00CYXJeHUs, OOMEH MHEHUIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JECUCTBUS C APYTMMHU YJ€HAaMU KOMaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

HNPEJMETHBIE PE3YJIBTATBI

K xoniy 10 knacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TIOHATHUSMH CTEPCOMETPUU TIPH
pEIICHNHM 3a7a4 U MPOBEJICHUH MaTEeMAaTHYCCKUX PACCYKIACHUH;

® MPUMEHATH aKCHOMBI CTEPEOMETPHM M CJICACTBUS U3 HUX NPU PCIICHUH
reOMETPUUECKHUX 3a/1a4;

e KiIaccU(PUIMPOBATh B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MIPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

® CBOOOJIHO OINEpUpPOBaTh TOHATHSMHU, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

® CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOIPAHHHUKOB (TpHU3Ma,
UpaMHIa, MPSMOYTOJIbHBIN Napasiesienune, Kyo);

e KimaccupuIMpoOBaTH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBAaHUA  JUIS
KJIaCCH(UKAITIH;

® CBOOOJIHO OMNEPUPOBATH TOHATHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

® BBITIOJIHATH napajieabHOe, IIEHTPAIbHOE u OpPTOTOHATBHOE
IPOEKTUpPOBaHUE (UTYP HA TJIOCKOCTH, BHITIOJHATH M300pakeHUus (Guryp
Ha TUIOCKOCTH;

® CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMH METOJAMU, BBITIOIHSTH
(BBIHOCHBIC) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

® BBYNCIATh IUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TMpu3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;



CBOOOJIHO OTNEPUPOBATH MOHITUSMU: CHMMETPHUSI B MPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CUMMETPHUHU, LEHTP, OChb U IUIOCKOCTh CHUMMETPUHU
durypsi;

CBOOOJIHO OIEpPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIUMU BEKTOpaM U
KOOpJAMHATAM B MPOCTPAHCTBE;

BBITIOJIHATH ACHUCTBUA HaJl BEKTOPaMUu;

pelarh 3aJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHHN U
HaXO0XJIECHUE TE€OMETPUYECKUX BEIUYMH, MPUMEHSS] HU3BECTHBIE METOMBI
NpU PEIICHUH MAaTEMATUYECKUX 3a]1au MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’)KHOCTH;

NPUMEHSATh NPOCTEHIINE NPOrPaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOpPa30BBIBATh M HWHTEPIPETUPOBATH HH(OOPMALUIO O
POCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MpeACTaBICHHYIO Ha
YepTexax U pUCYyHKaXx;

NPUMEHSATh TOJIYYEHHBbICE 3HAHUSI Ha TMPAKTUKE: CPABHUBATH W
AHAJIU3UPOBATH PEaAJIbHbIC CUTYAIlMU, NPUMEHSITh W3YYEHHBIC MOHSTHUS B
nporecce MOMCKa  pElIeHHs  MaTeMaTH4YecKH  CchOpMYITUPOBAHHOU
npo0JIeMbl, MOJEIUPOBATh pEalbHbIE CUTyallMM Ha SI3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIb30BAHHEM TI'€OMETPHUUECKUX
NOHSATHM W TEOpeM, ammaparta aareOpbl, pemath MPakTHYEeCKUE 3ajadd,
CBS3aHHBIE C HAXO0K/ICHHUEM T€OMETPUUECKUX BEJINYUH;

UMETh TIPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHJIaMEeHTa Pa3BUTHS TEXHOJIOTHI.

K xonity 11 kiacca oOyJaromuiicst HAy9uTCS:

CBOOOJTHO OIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTYYCHHS;

OTIEpUPOBATH MOHSATUSMH, CBI3aHHBIMH C TEJIAMH BPAIECHUS: IIUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CITIOCOOBI TIOJYYCHHUS TEJ BPAIICHHS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIIONIOKEHUE CHEPhI U MIIOCKOCTH;
BBIYUCTISITh BEIMYWUHBI DJIEMEHTOB MHOTOTPAHHHKOB W TEJ BpaIleHUS,
00BEMBI W TUIONMIAIA TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3AHHBIMH C KOMOWHAIMSIMHU Tl
BpallleHWs] ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U



OMMUCaHHBIN 0KOJIO cdepshl, chepa, BIUCAHHAS B MHOTOIPAHHUK WU TEJIO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKAY IUIOMIAAsIMHU MTOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpHI, BBIMOJHATh (BBIHOCHBIE) IUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKAaTh, HWHTEPIPETUPOBATH M TMPeoOpa3oBbIBaTH HHGOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, MNpencTaBICHHYIO Ha
YepTekax U pucCyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAI[UU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
periaTh TEOMETPUUECKUE 3a/1a4i Ha BBIYUCIICHUE YTIIOB MEXY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIIEHHUE PACCTOSIHUW OT TOYKH O IUIOCKOCTH, B
11eJI0M, Ha TPUMEHECHHNE BEKTOPHO-KOOPAMHATHOTO METOIa TP PEIICHUH;
CBOOOJIHO ONEPUPOBATh TOHATHUSAMH, CBS3aHHBIMU C JBIDKCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHUM;

BBITMIOJHATh M300paKeHUs] MHOTOTPAaHHMKOB U Tl BpallleHUs Mpu
napajieIbHOM [E€pEeHOCE, LEHTPAJIbHOM CUMMETPUHU, 3€pKajIbHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus O100US;
CTPOUTh CEYEHUSI MHOTOIPAaHHUKOB U TEJI BPALEHUS: CEYEHUs LUINHIpPA
(mapajuiesIbHO U TIEPIICHANKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuieibHbIe
OCHOBAHUIO U IPOXOJSIINE YEPE3 BEPUINHY), CEUCHUS 1I1apa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUYEHHI: METOJl CJIEA0B, METOH
BHYTPEHHET0 NPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TE€OMETpUYeCKrue (PaKThl I PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANoJIaralolinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHMS 3aJ1aHbl B SBHOM M HESIBHOU opme;

pemaTh 3ajJayd Ha JOKa3aTeIbCTBO MAaTEMaTHUYECKHUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEJIUYHH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI MIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUSI HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATH U OLIEHUBATh PEAIbHBIE CUTyallud, IPUMEHSATh U3yUEHHBIE
MOHSATUS, TEOPEMbI, CBOHCTBA B  MpOIECCE [OUCKA  PEIICHUS
MareMaTH4ecku  CcOpMyJIUMpOBAaHHOM  MpPOOJIEMbl,  MOJEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE T'€OMETPHUH, UCCIEI0BAaTh MOCTPOCHHbIC



MOJEIA C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IIOHATUM U TEOpEM,
annapara anreOpbl, pemaTbh NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HaXO0XXJIECHUEM I€OMETPUUECKUX BEIUYUH;

UMETh MPEACTABICHHUS 00 OCHOBHBIX A3Talax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu QyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
https: k.1c.
1 BBenenue B ctepeomMeTpuio 23 4 Hps //u.ro L
http://fcior.edu.ru
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 https://urok 1c.ru/
MIPOCTPAHCTBE
3 [TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B 8 1 https://urok.1c.ru/
MPOCTPAHCTBE http://fcior.edu.ru
4 [TepieHAMKYASIPHOCTD NPSIMBIX U o5 1 https://urok.1c.ru/
IJIOCKOCTEMN B MPOCTPAHCTBE http://fcior.edu.ru
5 VYTIBl 1 paccTOSTHUS 16 https://urok.1c.ru/
https://urok.1c.ru/
6 MHororpaHHuKH 7 1 http://fcior.edu.ru
http://www.fipi.ru/
7 BekTopsl B mpocTpaHcTBE 12 1 https://urok.1c.ru/
https://urok.1lc.ru/
[ToBTOpEHue, 06001IeHNE U cCHCTeMaTU3alus )
8 . 5 http://fcior.edu.ru
3HAHUH -
http://www.fipi.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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/

MOYPOYHOE NJIAHNPOBAHWE



10 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Mara uudposbie
Ne n/m Tema ypoka Konrpoabubie | IlpakTnueckue
Bcero u3yuyeHusi = odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcHoBHBIE TTpaBUJIa U300paKEHUS HA
1 PUCYHKE IIJIOCKOCTH, ITAPaJUIEIbHBIX 1 https://urok.1c.ru/
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsaTHs cTepeoMeTpHM: TOUKa, IpsiMast,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
2 6 1 https://urok.1c.ru/
MpaBuUiia M300paKEHUS HA PUCYHKE _
p p pHcyH http://fcior.edu.ru
TIJIOCKOCTH, TapaJUICIIbHBIX MPSIMBIX
(0Tpe3KkoB), cepeIMHbI OTPE3Ka
[TonsTHS: epeceKarouuecs MIOCKOCTH,
https://urok.1c.ru/
3 MepeceKaroIuecs mpsiMasi ¥ TNIOCKOCTb; 1 _
http://fcior.edu.ru
MOJIYIPOCTPAHCTBO
[TonsiTHs: MepeceKarouecs MmI0OCKOCTH,
4 TEPECEKAIOIIUECS TIPSIMast U ITIOCKOCTB; 1 https://urok.1c.ru/
MOJIYIPOCTPAHCTBO
MHuororpaHHUKH, U300pakeHue
. https://urok.1c.ru/
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 1 _
http://fcior.edu.ru
HECYIIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300paKeHue
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX PUTYD, 1 https://urok.1c.ru/
HECYIIECTBYIOIIUX 00BEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBHIE
7 P p p 1 https://urok.1c.ru/

CICACTBUA U3 HUX



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

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBMS U3 HUX

https://urok.1c.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CrocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O06o03HaueHus MPSMBIX U TIJIOCKOCTEH

https://urok.1c.ru/

10-13

N300paxkenue ceueHnit nupamupl, Kyoa
U IPU3MBI, KOTOPbIE IPOXOIST Yepe3 UxX
pé6pa. N3obpaxenune nepeceueHust
MTOJTYYEHHBIX MIJIOCKOCTEN.
PackpammBanue NoCTpOEHHBIX CEYEHUI
Pa3HbIMH LIBETAMHU

https://urok.1c.ru/

http://www.fipi.ru/

14

MeTto crie0oB AJist MOCTPOCHUSI CEUEHU

https://urok.1c.ru/

15-16

Merton cneoB sl MOCTPOEHUS CEUCHUM.
CBolicTBa epeceyeHril MPSIMbIX U
MIO0CKOCTEH

https://urok.1c.ru/

http://fcior.edu.ru

17-20

[TocTpoenune ceuenuii B nmupamue, Kyoe
1o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aKUCh 11aroB
MIOCTPOEHUSA

https://urok.1c.ru/

http://lwww.fipi.ru/

21

[ToBTOpenue mnanumeTpun: Teopema o
MIPOMOPLIIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

https://urok.1c.ru/

22

[ToBTOpenue mnanumeTpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

https://urok.1c.ru/

23

KonTposnpHast paboTa "AKCHOMBI



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

crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue NpsIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKku CKpemmnBaromuxcs
npsMbIX. [lapamiensHble npsMble B
MIPOCTPAHCTBE

https://urok.1c.ru/

25

TeopemMa o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMO MapasuleIbHON
JAHHOM IPSIMOM, ITPOXOASIIEH uepes
TOUYKY MPOCTPAHCTBA U HE JIeKallel Ha
JaHHOM mpsiMoil. JleMMa o nepeceueHnn
mapaJlJICJIbHBIX MMPAMBIX IINIOCKOCTBIO

https://urok.1c.ru/

http://www.fipi.ru/

26

[TapanminensHOCTH TpexX NpsiIMbIX. Teopema
0 TpEX mapasuiebHBIX NpsAMbIX. Teopema
0 CKpEIMBAIOLINXCS MPSIMBIX

https://urok.1c.ru/

27

[TapanienbHoe MPOEKTHUPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. M300paxkeHue pa3HbIX
¢buryp B napamieabHONU TPOEKLIUU

https://urok.1c.ru/

28

LlenTpanbHas npoekus. Yroi ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXIY NPSIMbIMU

https://urok.1c.ru/

29

3ajauy Ha JOKa3aTeNbCTBO U
HCCIIeIOBaHUE, CBSA3aHHBIE C
pacIonoXeHUueM MpsIMbIX B
IIPOCTPAHCTBE

https://urok.1c.ru/

http://www.fipi.ru/

30

IloHsTHs: napaJjisieJIbHOCTb HpﬂMOfI u
TIJIOCKOCTH B ITIPOCTPAHCTBCE. HpI/I3HaK
mapalsICJIbHOCTH HpﬂMOﬁ " IJIOCKOCTH.

https://urok.1c.ru/



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

CaoiicTBa NapauIeaIbHOCTU IPSIMOH U
IUIOCKOCTH

31

['eomeTrpuueckue 3a/1auy Ha BBIYUCIICHNE
U JI0Ka3aTeJIbCTBO, CBS3aHHBIE C
[apajuIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

https://urok.1c.ru/

32

[TocTpoenue ceuenus, MpoXoIAIIEero
4yepe3 JaHHYIO MPAMYIO Ha YEePTEeXKE U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUH

https://urok.1c.ru/

http://www.fipi.ru/

33

[TapannenpHast mpoeKHs, TPUMEHEHUE
JUTSI TIOCTPOEHUS CeYeHUH KyDa 1
napaenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

https://urok.1c.ru/

34

[TapannensHble I0cKoCcTH. [Ipu3Haku
MapayuiebHOCTH JBYX MJIOCKOCTEMH

https://urok.1c.ru/

35

TeopeMa o mapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, He
MIPUHAUISKALTYIO JAHHOM IJIOCKOCTH U
CIIEICTBUS U3 HEE

https://urok.1c.ru/

http://www.fipi.ru/

36

CBolicTBa napauiesIbHbIX IIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPH EPECEUEHUN ABYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

https://urok.1c.ru/

http://www.fipi.ru/

37

CBoiicTBa mapaiesIbHbIX MJIO0CKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH TPAMOIL C

https://urok.1c.ru/



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

ABYMA ITapaJIJICIIbHBIMU IIJIOCKOCTAMUA

[ToBTOpenue: reopema [udaropa Ha
mwiockoctu. [ToBropenue:

38 https://urok.1c.ru/
TPUTOHOMETPHSI IPSIMOYTOIHHOTO
TPEYroJbHUKA

39 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO https://urok.1c.ru/
napasuiesieure a http://www.fipi.ru/
BrurunciieHue InH OTPE3KOB B KyOe U

40 a P y https://urok.1c.ru/
MPSMOYTOJIBHOM TIapaJuIeTICTIUIIC e
[lepneHMKyYISIPHOCTD NPAMOU 1
nnockoctH. [Tpn3Hak

41-42 p . https://urok.1c.ru/
MEePICHIUKYIIIPHOCTH MIPSAMOU U
IUIOCKOCTH
Teopema o CylIeCTBOBAaHUU U

43 €IMHCTBEHHOCTH IPSIMOM, TPOXOIAILEH https://urok.1c.ru/
gyepe3 TOUKY MPOCTPAHCTBA U http://www.fipi.ru/
MePIEHIUKYIISIPHON K TUIOCKOCTH
[1nockocTH 1 nepHEHAUKYISIPHBIE UM

44-45 PHCHIMIYIAD https://urok.1c.ru/
MpsSIMbIE B MHOTOTPaHHHUKAX
[lepnienquKyIsip U HAKJIOHHAS.

46-47 [TocTpoenue nepneHIuKynsapa u3 TOUKU https://urok.1c.ru/
Ha IPSIMYIO
Teopema o TpEX NepHeHAUKYIIPAX ..

48-49 P P preHIMI P http://www.fipi.ru/
(npsimast u oOpaTHast)
Vroi Mexay CKpelBarOIMMHUCS

50 Ay cxpetit B https://urok.1c.ru/
MPSIMBIMH
ITouck nepHeHauKyIAPHBIX IPIMBIX C

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

TIOMOIIIBIO MEPIICHAUKYIISAPHBIX



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

IJIOCKOCTEN

52

OpTroroHanbHOE IPOEKTUPOBAHNE

https://urok.1c.ru/

53-54

[TocTpoenue ceuenuii Kyoa, MpuU3Msl,
MIPAaBUIILHOM IUPaMU/IbI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

https://urok.1c.ru/

55

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0CKOCTHU. [nockocTu
CUMMETpPUN B MHOTOTpaHHHUKAX

https://urok.1c.ru/

56

[Ipu3Hak nepneHauKyIspHOCTH IPSIMOM
U IJIOCKOCTH KaK CIIEJCTBUE CUMMETPUHN

https://urok.1c.ru/

57-58

[IpaBusibHBIE MHOTOTpAaHHUKHU. Pacyér
pacCTOSTHUN OT TOYKHU JI0 IUIOCKOCTH.
CriocoObl OITyCTUTH HEPIIEHANKYISAPDI:
CUMMETPHS, CABUT TOYKHU I10
MapajyIeIbHON MPSIMOM

https://urok.1c.ru/

http://www.fipi.ru/

59

CnBur no HenapasuieJIbHON IPSMOH,
U3MEHEHUE PACCTOSIHUI

https://urok.1c.ru/

60

KonTtponbHas padota "B3anmuoe
Pacroio’KeHue MPSAMBIX U MIOCKOCTEH B
npocrpanctae"

https://urok.1c.ru/

61

[ToBTOpEHUE: yros Mex 1y NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYroJIbHUKE, TeopemMa
KocuHycoB. [ToBTopeHue: yrosn Mexay
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE

https://urok.1c.ru/

http://www.fipi.ru/

62

I'eoMeTprueckne METOIbI BEIYUCICHUS
yTJia MeXy IpSMbIMU B

https://urok.1c.ru/



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

MHOT'OrpaHHUKax

63

JIByrpansbiii yroj. CBOMCTBO JIMHENWHBIX
YIJI0B IBYTPaHHOIO yIjia

https://urok.1c.ru/

64

[TepieHAMKYASPHBIE TIIIOCKOCTH.
CpoiicTBa B3aMMHO NEPIEHIUKYISPHBIX
IJIOCKOCTEN

https://urok.1c.ru/

65

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O IIPSIMO
IepecedyeHms ABYX IIIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPETHEN MIIOCKOCTH

https://urok.1c.ru/

http://www.fipi.ru/

66

[IpssmoyromnbpHbBIN Napasuienenunesn; Kyo;
W3MEPEHUS, CBOMCTBA IPSAMOYTOJIBHOTO
napajuieJIenune1a

https://urok.1c.ru/

67

Teopema o AuaroHaIy MPSMOYTOJIBLHOTO
TapajuieJienuIe/ia U CJIeICTBHE U3 Hee

https://urok.1c.ru/

68

CrepeoMeTrpHuueckue 1 MpUKIIaIHbIE
3a/1aud, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPAMBIX U INIOCKOCTH

https://urok.1c.ru/

69

HOBTOpeHI/ICZ CKpCIIUBAOIIUECCA IIPAMBIC,
nmapaJljICJIbHBIC IJIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

https://urok.1c.ru/

70

Hapa ImapayiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIUXCA IMMPAMBIX, PACCTOSHUC
MCKAY CKPCHINBAOIUMUCS TPAMBIMU B
MPOCTBIX CUTYalIUAX

http://www.fipi.ru/

71

PaccTostHue oT TOUKH A0 INJIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ J0 IIIOCKOCTHU

https://urok.1c.ru/

72

Beluncnenue paccTosHUN MEX Ty

https://urok.1c.ru/



https://urok.1c.ru/

CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOIIIBIO NIEPIEHAUKYIJIAPHON
IIJIOCKOCTH

TpéxrpaHHbIi yroj, HEPaBeHCTBA AJIs
TpexrpanHsix yriaoB. Teopema Iudaropa,

https://urok.1c.ru/

73 ..
TEOPEMbI KOCUHYCOB U CHHYCOB JIJIs http://www.fipi.ru/
TPEXTPAHHOTO yIJia
DieMeHThI c(hepUIECKOI TEOMETPUU:

74 ep p https://urok.1c.ru/
reole3NUeCKre JINHUN Ha 3eMIIE

75 KonTtponbHas padota "Y1l u
paccrosiHus"

CucreMaTusanus 3HaHUU
76 " B " https://urok.1c.ru/
MHoOTOrpaHHUK U €r0 AJIEMEHTHI
ITupamuna. Buael mupamun. IlpasunnHas

77 p a a p A 1P https://urok.1c.ru/
nupamMua
ITpn3ma. IIpsamas 1 HakJTOHHAS TPU3MEL.

78 p P p https://urok.1c.ru/
[IpaBunpHas mpusma
IIpsamoii mapamieaenumne/,

79 p P B a https://urok.1c.ru/
MIPSIMOYTOJIBHBIN MMapajuiesienuIe1, Kyo
Brinykibsle MHOrorpaHHuku. Teopema

80 . YK p p https://urok.1c.ru/
Ditnepa
Brinyknsie MHOrOrpanuuku. Teopema

" P P https://urok.1c.ru/
81 Oiinepa. [IpaBunbHbIe 1 -
http://www.fipi.ru/
MOJIyPaBUIIbHBIE MHOTOTPAHHUKHU
82 KonTtposnpHas padota "MHOrorpanHuKu"
ITonaTtue BekTOpa HA MIOCKOCTH U B

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

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



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

85 PazHocTh BekTOpPOB

https://urok.1c.ru/

86 [TpaBwuiio napasienenumena https://urok.1c.ru/
87 YMHOKEHUE BEKTOPA HA YUCIIO 1 https://urok.1c.ru/
Paznoxxenne Bekropa mo 6azucy Tpéx
88 BEKTOPOB, HE JIOKAIIHUX B OJTHOM 1 https://urok.1c.ru/
IJIOCKOCTH
89 CkarnsipHO€ MTPOU3BE/ICHUE 1 https://urok.1c.ru/
90 Berunciienue yriia Mex 1y BEKTOpaMH B 1 https://urok. 1e.ru/
MPOCTPAHCTBE
91-94 [Ipocreiimue 3a1a49u ¢ BEKTOpaMHU 4 E’:Jtc;s///\f\;lv:lowk:;):urﬁ /
95-96 O0006111IeHNE ¥ CUCTEMATH3ALINS 3HAHUN 2 https://urok.1c.ru/
97 Hrorosas koHTpoJbHAs paboTa
98 Hrorosas koHTpoJbHAs paboTa
http://www.fipi.ru/
99-102 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 4
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

VYyeOnuk. 'eomerpust 10-11 k1. Aranacsan JI. C. u ap.
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Meroauueckue pekomenaanuu. 10-11 knaccsl (k yueonuky Aranacsu JI. C. u
7ip.)
MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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 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

