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HOACHUTEJBbHASA 3AIIMCKA

Pabouas nmporpamma ydebHoro kypca «I eomerpusi» 6a30BOro ypoBHS AJis
obyuarommxcst 10 —11 kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
rocyJapcTBEHHOr0  o0pa3oBaTeIbHOTO  CTaHAapTa  CPEeIHEero  OOIIEero
oOpa3oBaHusl, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEIBIBIIEMBIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 00pa3oBaHMS.
Peanuzanus IPOTrpamMMBbI obecrieunBaeT OBJIAJICHUE KJIFOUEBBIMU
KOMIIETEHIIUSMH, COCTABJISIOIINMU OCHOBY JIJII CAMOPA3BUTHS U HETIPEPHIBHOTO
oOpa3oBaHUs, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JUYHOCTHOTO u
MTO3HABATEJIBHOTO Pa3BUTHS JIMYHOCTH O0YUYaIOIIUXCS.

[Iporpamma cocTaBieHa Ha OCHOBE TPEOOBaHUN K pe3yJibTaTaM OCBOCHUS
oOpazoBarenbHO#l mporpammel, mpenactaBieHHBIX B PI'OC COO, a Ttakxe
denepanbHOl paboyeit mporpaMMbl BOCITUTAHUS IIIKOJIBI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca IreOMETpUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi 00YCIIOBJI€HA MPAKTUYECKON 3HAYUMOCTBIO METAlpeIMETHBIX U
OPEIMETHBIX Pe3ylbTaTOB OOYYEHHsS T€OMETPUHU B HANPABIEHUU JMYHOCTHOTO
pa3BuTHs oOywaromuxcs, (GopMUpoBaHUsS (PYHKIMOHAIBHOM MaTEeMaTUYECKON
IPAMOTHOCTH, M3yY€HHUS JIpyrUX Y4YeOHBIX JAUCHMIUIMH. Pa3Butue vy
oOyyaroluxcsi TPaBUJIBHBIX MPEACTABICHUI O CYLUIHOCTH M HPOUCXOXKIECHUU
reOMETPUUECKUX aOCTpaKLUMi, COOTHOIIEHHWU pEealbHOrO0 U HJEaJIbHOIO,
XapakTepe OTPAXKEHUS MATEMAaTUYECKOW HAYKOM SBIEHHM M IPOLIECCOB
peasbHOr0 MHUpa, MECTE€ TEOMETPUU B CUCTEME HAyK U POJIU MATEMATUYECKOTO
MOJICIMPOBaHUS B HAyYHOM T[IO3HAHUM W B MPAKTUKE CIOCOOCTBYET
(OpMUPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYalllUXCs, a TakKe KayecTB
MBIIICHHS], HEOOXOIUMBIX JJISl a1alTalliid B COBPEMEHHOM OOIIECTBE.

['eomeTtpus siBnsieTcs ONHUM U3 0A30BBIX NMPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, TaK Kak OOECIEUYMBAET BO3MOXKHOCTh HM3Yy4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornueckoe MbIUIeHHE, GOpMUPYEMOe NPU H3YyUYEHUH OO0YyYarolIMMUCA
MOHATUMHBIX OCHOB T€OMETPHUM W TOCTPOEHUM LEMNOYKH JIOTUYECKUX
YTBEP)KJCHUNA B XOJ€ PELICHUsS T'€OMETPUYECKUX 3a/1ad, YMEHUE BBIIBUIaThb U
ONPOBEPraTh T'MIIOTE3bl HEIMOCPEACTBEHHO MCIOJB3YIOTCS IIPU PEIICHUH 3a1ad
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.



YMeHune opueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX NEATEIbHOCTH denoBeka. OpueHTaIusl 4eJI0BeKa BO BPEMEHU U
NPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMaIbHOro ObITHS, (opma
OTPaKCHUS OKPYIKAIOIIETO MHUPA, YCIOBUE YCIEIIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus JAEUCTBUTEIBHOCTH. OnepupoBaHHE MNPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pasHble BHUAbI Y4eOHOM W TPYAOBOHM NEATEIHHOCTH,
SBIISICTCS OJHUM W3 TPO(ECCHOHATHFHO BAKHBIX KAueCTB, MMO3TOMY aKTyallbHa
3ama4a GOpPMHUPOBAHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPA3HOIO MBILIUIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON AESITEIHOCTH 10 MHOTHM HaIPaBIICHHUSM.
Ilenp ocBoeHms mporpamMmbl yueObHOro Kypca «I'eomerpusi» Ha 6a30BOM
ypoOBHE 00y4YeHUsi — o001Ieo0pa3oBaTeIbHOE W OOIIEKYIbTYPHOE pa3BUTHE
oOydaromuxcsi 4yepe3 00ecleueHHe BO3MOXKHOCTH  NPHUOOPETEHHS |
WCMOJIb30BaHUS CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM W JIEUCTBUM,
CHEIU(PUYHBIX  TEOMETPUHM, BO3MOXKHOCTH  YCHEIIHOTO  IMPOJOJDKEHUS
oOpa3oBaHHsl 1O CIEUUATBHOCTSAM, HE CBS3aHHBIM C  TMPUKIATHBIM
UCIIOJIb30BaHUEM T€OMETPHUH.
[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE TNpeIHA3HAYCHA IS
oOydaromuxcst CpeAHeW  IIKOJb, HE WCHBITHIBABIINX  3HAYUTEIHHBIX
3aTpyIHEHU Ha YpPOBHE OCHOBHOTO 00miero odpasoBaHusi. Takum o0pazom,
oOyuaroruecsi Ha 0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTUYECKue
yYMEHUS, CBS3aHHBIE CO CEIM(PUKON TEOMETPUU U HEOOXOIUMBIE JIJISl )KU3HU B
coBpeMeHHOM ob01ecTBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTb H3yYUTh
reoMeTpuIo 0oJiee IrTy00KO, €CIM B JaJIbHEHIIIEM BO3ZHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUAX B MPO(ecCHOHATEHOM e TEbHOCTH.
JlocTkeHne 1Leu OCBOEHHUS IMPOrpaMMbl OOECHEUYMBAETCS pEIICHUEM
COOTBETCTBYIOIMUX 3aaad. [IpHOpUTETHRIMM 3a7adaMu  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a3o0BoM ypoBHe B 10—11 kiaccax sBIsItOTCS:
e (¢dopMUpOBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOH
KYJIbTYpbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITUM MHPOM;

e (dopmMupOBaHKE MPEACTABICHHS] 0 MHOTOTPAHHUKAX M TeJlaX BpaIECHUS
KaK O B@XHEHWIIUX MATEeMATHUYECKUX MOJIETAX, TO3BOJISIFOITUX
OTIHCHIBATh M U3yYaTh Pa3HbIC SIBICHUS OKPYXKAIOIIETO MHUPA;

e (GopMUpOBaHHWE YMEHHS pACIO3HABAaTh Ha YepTEk)axX, MOJCISIX U B

peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPAIICHHUS;

e OBJIQJICHHE METOJaMH PEILICHHUs 3a7a4 Ha TOCTPOCHUS Ha U300paKeHHSIX

MPOCTPAHCTBEHHBIX QUTYD;



e (¢dopMUpOBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMH MOHSATHSIMH O
MHOTOIPAHHHMKAX U TeJIaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIQJICHHE QITOPUTMAMU pPELICHHUS OCHOBHBIX THWIIOB  3a]aY;
dbopMHpOBaHWE YMEHHS TMPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
pPacCyXJIeHHs B XOJ€E PELICHUs CTEPEOMETPUUYECKHUX 3aJad M 3aJad C
MIPAKTUYECKUM COJEPIKAHHUEM;

e Dpa3BUTHE  MHTEIUJIEKTYalbHBIX U  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jaronuxcsi, IO03HABaTENIbHOW aKTUBHOCTHU, HCCIEI0BATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIILJICHUS;

e (opmupoBanue  (QyHKIMOHATBLHONW  TIPAMOTHOCTH,  pEJIEBAaHTHOMN
F€OMETPUU: YMEHHE pAClO3HaBATh IMPOSIBICHUS TE€OMETPHUUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX >KU3HEHHBIX
CUTyalUsX U MPU U3YYCHHUU APYTUX yUYEOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh WX Ha S3bIKE
F€OMETPUM M CO3/1aBaTh TIE€OMETPUYECKUE MOJEIH, MPUMEHATH
OCBOCHHBI T€OMETPUYECKUN ammapar g PEIIeHHUs MPaAKTHKO-
OPHEHTHPOBAHHBIX 33/1a4, NHTEPIIPETUPOBATh U OLICHUBATh IIOJIyYCHHBIE
pPE3YNbTATHI.

OTnuuuTENnHEHON 0COOCHHOCTHIO MTPOTPAMMBI SIBJIIETCS BKIIIOUEHHE B KypC
CTEPEOMETPUU B HayaJle €ro M3y4YeHUs 3aJad, pElIaeMbIX Ha YpOBHE
MHTYUTUBHOTO MO3HAHMs, U ONpeAeNEHHbIM 00pa30M OpraHuM3OBaHHas padbora
HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO M MPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET IPOTEKAHUE UHTYUTHUBHBIX POLECCOB, MOTUBUPYET K
JNAJbHEUIIEMY N3YyUYECHUIO MTPEAMETA.

[IpeanouTenue oTAAETCSA HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
MIPEAMETHO-TIPAKTUYECKOM  JIEATEIBHOCTH. Pa3BUTHME  MPOCTPaHCTBEHHBIX
NPEACTAaBICHUNA Yy Yy4alllUXCs B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHusl 3ajJad Ha CO3JaHue NPOCTPAHCTBEHHBIX O0pa3oB W 3aJay Ha
orepupoBaHuE MPOCTPAHCTBEHHbIMU 00pazamu. Co3nanne o0pasza mpOBOJUTCS C
OTIOPOM Ha HATJISITHOCTb, @ ONIEPUPOBAHKUE 0OPA30M — B YCIOBHSIX OTBJICUEHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKAHMUS.

OcHoBHBIE coiepkaTeabHble TUHUU Kypca «I eometpun» B 10—11 knaccax:
«Muororpanaukn», «lIpssmMple ¥ TUIOCKOCTM B NpOCTpaHcTBe», «Tema
BpauleHus», «BekTopbl M KOOpAMHATHI B MPOCTPaHCTBE». POpMHUpOBaHUE
JIOTUYECKUX YMEHUU paCTPENENsIeTCs] HE TOJIBKO M0 COAEP/KATEIbHBIM JTUHUSAM,
HO | 110 ToJjaM OOy4eHHS Ha YPOBHE CPEIHETO 001Iero oopa3oBaHusI.



Conepxanne o0pa3oBaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJIbTaTaM
OCBOEHMSI paboyeil mporpamMmbl, paclpeAcsi€HHbIM [0 TojJaM OOyYeHMs,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBl OBJAJECHHE TIE€OMETPUUECKUMU
HOHATUSMHU U HaBBIKAMU OCYILECTBIISUIOCH NTOCIEA0BATEIBHO U ITOCTYIATENbHO,
Cc coOmIofieHHeM NPUHLHUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJIIOYAJINCh B  OOLIyl0 CHCTEMy T'€OMETPHYECKHX  MpPEICTaBICHUN
oOyJaroluxcsl, paclmpss U yriyosnss e€, oopazys MpOYHble MHOXKECTBEHHbIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reomerpun orBoaurcs 2 yaca B Henemto B 10 kimacce u 1 yac
B Henento B 11 kiacce, Bcero 3a iBa roga oOydyeHus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHHe IPsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
napajuleJbHble U CKpeluBaronmecs npsMbie. [lapamienbHOCTh NpSMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE: NApaJUIEIbHBIE MPSIMBIE B IPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; MAPAIIIEIBHOCTD NPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YIOJI MEXKAYy NPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEH:  IMapajulesIbHBIE  IUIOCKOCTH;  CBOWCTBA
napajuleJbHbIX IUIocKocTel. IIpocTeifiine NpoCTpaHCTBEHHbIE (GUIYpbl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapajuieNenume]; HOCTPOEHUE CEUCHHI.

[leprieHIMKYISPHOCTH TPSAMOM U INIOCKOCTH: IEPIIEHAUKYJIISPHBIE ITPSMBbIC
B IIPOCTPAHCTBE, MPAMBIE NApaUIEIbHbIE U MEPIEHAUKYJIAPHBIE K IJIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPSIMOM M IUIOCKOCTH, TeOpemMa O IpAMOU
MEPIIEHANKYJIAPHOMN IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YroJI MEXAY IPSAMOUN U
IJIOCKOCTBIO; JABYIPaHHBIA yTOJI, JIMHEWHBIA Yroja JABYTPAaHHOIO YyrIJa.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHHE
OT TNpAMON 1O  IUIOCKOCTH, TMPOEKUUs  (QUIypbl HA  IJIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHAUKYISIPHOCTU IBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHororpaHHuKH

[loHdATHE MHOTOrpaHHMKAa, OCHOBHBIE JJEMEHTHl MHOTOTPAaHHMKA,
BBIITYKJIBIE W HEBBINYKJIBIE MHOTOTPAHHUKHW; pPa3BEPTKA MHOTIOTPAHHUKA.
[Ipu3ma: N-yroJyibHas mpyu3Ma; rpaHy U OCHOBAHUSI PU3MBL; ITpsIMasi U HAKJIOHHAs
npu3Mbl; OOKOBasi W TOJIHAsg TMOBEPXHOCTh Npu3Mbl. [lapamnenenunesn,
IPSMOYTOJIBHBIA TMapajuiesienuiie] U ero csoucrsa. [Iupamupa: Nn-yrompHas
nipamMujia, TPaHd W OCHOBAaHWE MUPaMUbI, OOKOBas M TOJIHAS TOBEPXHOCTH
NUpaMUIbl; TPaBWIbHAS M YCEUE€HHAass NUpaMujia. ODJIEMEHThl MPU3MBI H
nupamuapl.  [IpaBuiibHBIE ~ MHOTOTPAaHHMKH:  TOHSTHE  IMPABUIBHOIO
MHOTOI'PaHHHUKA; IMPaBUJIbHAS NpU3Ma U IPABUIIbHASA NUpPaAMUAA; IPaBUJIbHAs
TpeyrojibHasi nupamMuja W MNpaBUIbHBIN TeTpa’nap; kyO. IlpeacraBienue o
MPaBUJIbHBIX MHOTIOTPAaHHHUKAX: OKTa’Ap, AojAeKa’ap W ukocasap. CedeHus
MPU3MBI U TUPAMHU/IBL.



CummeTpus B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTH. ODJIEMEHThl CHMMETPUM B NUpamMyAax, HNapajUiesenunenax,
IPaBUJIbHBIX MHOTOI'PAaHHHKAX.

Bbruncnenue 371€MEHTOB MHOIOTPaHHMKOB: pE&Opa, AMAaroHaiau, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMOM HPHU3MBI,
IIOIIalb OCHOBaHUM, TeopemMa O OOKOBOUM TMOBEPXHOCTH MPSIMOU MPHU3MBIL.
[Inomanps OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPAaBWIBHOM MNHpaMUBbI,
TeopemMa O IUIomaAu yceuéHHoW mupamuabl. [lonarue o6 oObéme. OOBEM
OUpaMUIbL, IPU3MBI.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00BEMAaMHU MTOAOOHBIX TEN.

11 KIIACC

Tea Bpamenus

[unuaapuyeckass  MOBEPXHOCTh,  OOpazywlue  IMUJIUHIPUYECKOU
MMOBEPXHOCTH, OCh MHWJIWHIAPHYCCKOW TOBEPXHOCTH. I[unwHAp: OCHOBaHUS U
OOKOBass TIOBEPXHOCTh, OOpasyrolias W OCh;, IUIOMAAb OOKOBOM M IIOJIHOU
MTOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3ytolue KOHUYeCKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOW TOBEpXHOCTH. KOHyC: OCHOBaHWE W BEpIIHMHA,
oOpasyrolas U OChb; IUIONIAAhr OOKOBOM W TOJHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIolue U BHICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, TuaMeTp; IJIONIAlb TOBEPXHOCTH C(hEpHI.
B3anMHoe pacmonoxenne chepbl W IIOCKOCTH; KacaTeldbHas IUIOCKOCTh K
cthepe; momaas chepsl.

N300paxkeHre Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka umuiumHapa u
KOHYyca.

KoMmOuHanuu Ten BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHHUK,
OTMCAaHHBIA OKOJIO cdepsl; chepa, BONHCaHHAS B MHOTOTPAHHUK, WM TEJO
BpaICHHS.

[Tonsatune 06 oOvéme. OCHOBHBIE CBOWMCTBA 00BEMOB Tell. Teopema 00
00BEME TPSMOYTOJLHOTO Tapajjiesienunena u cieactBus u3 He€. OO0beM
muIuHApa, Konyca. O0BEM 1mapa u miomaasb chepsl.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.



CeueHnsa wwimMHApa (MApauiebHO U NEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHyca (MapajuleIbHOE OCHOBAHHIO U NPOXOIAIIEE 4Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocTM W B mpocTpaHcTBe. CIlI0)KEHHWE W BBIYMTAHHE
BEKTOPOB. YMHOXKXEHUE BEKTOpa Ha 4HCIIO. Pa3nokeHwe BeEKTOpa IO TPEM
HEKOMILIaHAapHBIM BekTopaMm. llpaBwino mnapauienenunena. Pemenue 3anad,
CBA3aHHBIX C NMPHUMEHEHHMEM IIPABUII JEUCTBUHN ¢ BeKkTopamu. IIpsMoyronbHas
cucTteMa KoopauHAT B IpoctpaHcTBe. Koopaunatel Bekropa. I[Ipocreimme
3alaud B KOOpAMHATax. YToll MEXIAy BeKTopaMu. CKaIIpHOE IIPOU3BEIACHUE
BEKTOPOB. BrIuncIiieHNE yIIIOB MEXKy NPAMBIMU U IIIOCKOCTAMU. KoopauHaTHO-
BEKTOPHBIA METOJI IIPY PELICHUN F€OMETPUYECKUX 3a1ay.



IHJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOro MpeaMeTa
«MaremaTuka» XapakTepu3ylTCs:

I'pa:xxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH  OOYYalomerocss Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCHUICKOTO OOIIECTBA, MPEACTABICHUEM
O MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, MPOUEAYp TPakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M TP.),
YMEHHEM B3aUMOJICCTBOBATH C COIIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
uX (QYHKIUAMHU U HAa3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO  POCCUMCKOM  TPaKJAHCKOW  HMJICHTUYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONM MaTeMAaTHKU, [IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXEHUSIM POCCUHUCKHMX MaTEMaTUKOB W POCCHMCKOU
MaTeMaTU4YeCKONW IIKOJbI, K HCHOJIb30BAHUIO 3THUX JOCTHKEHUH B JPYTHX
HayKaXx, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C  MPAKTUYECKHUM TPUMEHEHUEM JOCTUKEHUM HAyKH H
NEATENIbHOCThI0 YUYEHOr0; OCO3HAHMEM JIMYHOTO BKIIAJa B IOCTPOCHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTn4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHUM, pacCyXJIeHUN;
BOCIIPUMMYHUBOCTBIO K MAaTEMAaTHYECKHUM  AaCIIEKTaM  Pa3jIW4YHbIX BHJOB
HCKYCCTBa.

Du3nyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHSATh MAaT€MaTUYECKUE 3HAHHS B
MHTEpecax 3I0poBOro u 0Oe3omacHOro oOpasa »KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3J0POBBIO (30pOBOE MHTaHHUE, COATaHCUPOBAHHBIN
PEXUM 3aHIATUH U OTIbIXA, pETYJIsipHast pU3ndecKasi akTUBHOCTD); (PU3MUECKOTr0o
COBEPILIECHCTBOBAHMS, npu 3aHATUAX CIIOPTUBHO-03/10POBUTEIILHOM
NEATEIBHOCTBIO.

TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYAY, OCOBHAHHEM LIEHHOCTH TPYJIOJIOOUS; HHTEPECOM K
pa3nuuHbIM  cpepaM  TPO(ECCHOHATBHON  JIEATEIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccur U peann30BbIBaTh COOCTBEHHBIC KU3HEHHbBIC ILJIAHBI;
TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTeMaTH4YeCKOMy oOOpa3oBaHUIO U
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH JKM3HH, TOTOBHOCTHIO K aKTHBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMATHYECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKoOe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO IKOJIOTMYECKON KYJIbTYPhl, IOHUMAHUEM BIUSHUS
COLIMAJIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHHME MPUPOJHOM H
COLIMAJIBHOM Cpelbl, OCO3HAHMEM TIJIOOAJIBHOIO XapaKTepa 3KOJIOIMYECKUX
npo0ieM; opueHTanuel Ha MPUMEHEHHE MaTeMaTHUYEeCKUX 3HAaHUH I PEIIeHUS
3a/1ay B 00JIACTH OKPY’KAIOIIEH Cpejibl, MJIaHUPOBAHUS MTOCTYIKOB U OLIEHKH UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CpeIbl.

LleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAyKM H OOIIECTBEHHOW MPaKTHKH,
MOHMMaHUEM MaTeMaTUYECKOW HayKH Kak cepbl YETOBEUECKON IeITeIbHOCTH,
ATanoB €€ pa3BUTHUA U 3HAYMMOCTU JJIA PA3BUTHS LUUBUIIM3ALMH; OBJIAJACHUEM
A3BIKOM MATEMaTUKH MU MAaTeMaTHYE€CKOW KyJbTypOoW Kak CPEACTBOM MO3HAHUS
MUpa; TOTOBHOCTBIO OCYLIECTBJIATH IPOEKTHYHD M  HCCIEA0BATEIBCKYIO
NEeATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TTpeaMETa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusaMuU, YHUBEPCANbHbIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvlie no3nasamenvmuvle Oelicmsus, 0Oecneyu8arom
Gdopmuposarue 6A306bIX KOSHUMUBHBIX NPOUECCO8 00yuarouuxcs (oceoeHue
Memoo08  NO3HAHUA  OKpYJcanowe20 Mupa; HNpUMEHEeHUe  JOSUYECKUX,
UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:

e BBISBIIATH u XapaKTepHU30BaTh CYIIIECTBEHHBIC IPU3HAKU

MaTEMaTHYECKUX OOBEKTOB, TOHITHIN, OTHOIIECHUH MEXIY TOHITHIMHU;
dbopmynrpoBaTh OTIpeIeICHUS TTOHSITUH; yCTaHaBINBAThH



CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIIN, OCHOBAHHUS JIsl 0000IICHUS 1
CpaBHEHUSI, KpUTEPHUH MPOBOJAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH W TPEOOPaA3OBBIBATH CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U OOIIHUE;
YCIIOBHBIE;

BBISIBIIATH ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3M H
OpOTUBOpEUMsl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPXKICHUSX;
npenjiaraTb ~ KpUTEPUU ISl BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNIL;

JieNiaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JACTyKTHUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHHUH, YMO3aKIIOUeHNUH TI0 aHAIOTHH;
OPOBOJUTHh  CAMOCTOSTEIBHO  JIOKAa3aTeIbCTBA  MaTEMaTHYECKHX
yIBEpXJACHUA  (mpsMble W OT  NPOTUBHOIO),  BBICTPAUBATH
apTryMEHTaInI0, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BBIOMPATh €rOcO0 pelieHusl yueOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHHUs, BbIOMpaATh Hambojee MNOAXOASAIUNA C Yy4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBarTe/bLCKHe 1eiiCTBUS:

WCIOJB30BaTh  BOMPOCHl  KAaK  MCCJIEAOBATEIBCKUN  MHCTPYMEHT
no3HaHus; GOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIIUE MPOTHUBOPEUUE,
npo0sieMy, yCTaHaBIMBATh UCKOMOE U IaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIHUI0, MHEHUE;

MPOBOAUTHL  CAaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro
0o0BbeKTa, SBIEHUS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

caMOCTOSITeNIbHO  (OpPMYJIUPOBAaTh OOOOIIEHHS U  BBIBOJBI  TIO
pe3ynbTaTamM MPOBEAEHHOTO HAOIIOJEHUs, MCCIEIOBAaHUS, OLEHUBAThH
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TAKKE BBIIBUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmaumeii:

BBISIBIISATH Je(DULIUTHI HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX JJIs OTBETA
Ha BOIPOC U JJIsI PEILICHUS 3a]1a4u;

BBIOMpAaTh MH(POpPMAIMIO W3 HCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMaTU3UPOBATh u MHTEPIPETUPOBATH
uH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,



e CTPYKTYpUpOBaTh HHGPOPMAIUIO, TMPEACTABIATh €€ B Pa3IMUHBIX
(dopMax, WILTIOCTPUPOBATH TpapUIECKH;

e OIICHMBAaTh  HAAE&KHOCTH  MHPOPMAIMM MO  CAMOCTOSITEIIHHO
c(hOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHble KOMMYyHUKamugHble Oelicmeus, 00ecnedusarm

cPopMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.

OO0menne:

e BOCHpPUHUMATh U (HOPMYITUPOBATh CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU U LEJSIMU OOIIEHNUS; SICHO, TOYHO, FPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX, JABATh MOSICHEHHS 11O
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN pe3yJIbTaT;

e B X0J¢ 00CYyXJeHHs 3a7aBaThb BOIPOCHl IO CYIIECTBY OOCYXaaeMOMN
TEMBI, IPOOJIEMBI, peIIaeMOoi 3a/1auM, BbICKa3bIBaTh UJECH, HallCJICHHbIE
Ha TOWUCK pEUIEHUS; COIMOCTAaBISATh CBOM CYXICHHS C CYKICHUSIMH
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYXUBATh Pa3IMuu€ U CXOACTBO
MO3ULIUNA; B KOPPEeKTHOU (opme (GopMylIHpoBaTh pa3HOTrIAcHs, CBOU
BO3PaXXCHUS;

e IIPEACTABIIATH  pE3yJbTaThl  pElIEHUs  3aJayd, OSKCIEPUMEHTAa,
UCCJIEIOBAaHMs, TPOEKTa; CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUIEHUSI C Y4Y€TOM 3aJady [Mpe3eHTalUd U OCOOEHHOCTEU
ayJIUTOPHH.

CoTpyaHu4ecTBo:

e IIOHMMATh M  UCHOJIb30BaTh  IPEUMYyIIECTBA KOMAHIHOM U
MHJUBUyaJIbHOW pabOThl MpU PElIeHUH Y4eOHBIX 3a7ad; MPUHUMATh
LIeJb COBMECTHOW  JESTENbHOCTH, IUIAHUPOBATh  OPraHHU3alLUIO
COBMECTHON paboThl, pachpenessiTb BUAbl pabOT, JOTOBapUBATHCA,
o0CyXmath TMpOIeCC © pe3yiabTaT paboThl; 0000maTh MHEHUSA
HECKOJIbKUX JIFOJCH;

e y4YacTBOBAaTh B TPYNIOBBIX (opmax paboTbl (0OCyX)IaeHus, OOMeH
MHEHUH, «MO3TOBBIE IUITYPMbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh padOThI
U KOOPAVMHUPOBATH CBOM JEHUCTBHUS C JIPYTMMHU YJE€HAMU KOMAaHBL;
OLICHMBATh KaYeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

3)  Vuueepcanvuvie  pezynamuenvie  Oeticmeus,  0becnedusaon

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, aJITOPUTM pELIECHUS 3a/1a4u, BEIOUPATh CIOCO0
peIeHus ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX



BO3MOKHOCTEM, ApTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHU IIO03HABATEIBHOW pepIECKCHUH KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUM U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJI Mpolecca u
pe3yJbTara peleHnusl MaTEMaTUIECKOM 3a/1auu;

e MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IIPU PELICHUU
3a7]a4i, BHOCUTH KOPPEKTUBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB,  JIaHHBIX, HAWJICHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBUE pe3yibTaTa IEIH U YCIOBUSM, OOBSCHATH
MIPUYUHBI JOCTUKEHUS WA HEJOCTUKEHUS PE3YIbTATOB AEATEIbHOCTH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OrnepupoBatTh MOHITUSMU: TOUKA, MPSIMasi, IJIOCKOCTh.

[IpuMeHsTh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX MPU PEIICHUU
reOMEeTPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAJUIENBHOCTh W MEPIEHAUKYISIPHOCTH
MPSMBIX U IJIOCKOCTEM.

KnaccudunmpoBaTh B3aMHOE PaCIIOIOKEHUE MPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSITUSIMU: JIBYTPAHHBIA Yroj, TpaHd JBYIPAHHOTO Yria,
pedpo BYTPaHHOTO YIJIa; JMHEHHBIN yroy ABYTPaHHOTO YIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIIbIN
MHOT'OTPaHHUK, JIEMEHThI MHOTOI'PaHHUKA, MPABUILHBI MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAHHUKOB (MUpamMuia; Mpu3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIENIeHUIe, KyO).

Knaccudumnmpoarb ~ MHOTOTpaHHUKHM,  BBIOMpas  OCHOBaHUSA ISt
kjaccudukanuu (BBINYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, NTapaJlIeIeIUIEebl).

OrnepupoBaTh NOHATUSAMMU: CEKYIIAs JIOCKOCTh, CCUEHUE MHOTOTPAHHUKOB.

OOBIICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METO/ CIIEIOB.



CtpouTh Ce4eHHs] MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH
(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUA
CBEPXY, COOKY, CHU3Y.

Pemartp 3a1aun Ha HaX0XKJ€HUE F€OMETPUUECKUX BEIUYMH MO 0Opa3lam
VI AJITOPUTMaM, IPUMEHSS U3BECTHBIE AHAIMTUYECKUE METO/BI IIPU PEILICHUH
CTaHJAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSIHUN MEKY JBYMS
TOYKaMH, OT TOYKH [JO MNPSIMOM, OT TOYKM JO IIOCKOCTH, MEXIY
CKPELIMBAIOIIAMHUCS PSIMBIMHU.

Pemarp 3aaun Ha HaXOKJI€HUE F€OMETPUUECKUX BEJIUYMH MO 0Opaslam
WJIM AITOPUTMaM, PUMEHS U3BECTHBIE AHAIUTUYECKUE METO/BI IIPU PEIICHUH
CTAHJAPTHBIX MATEMAaTHYECKMX 3a1a4 HAa BBIYMCIECHUE VYIJIOB MEXAY
CKPCILUBAIOIIAMUCA IPAMBIMU, MEXAY IPAMOM M IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boruucisate 00bEMBI U IUTONIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (IIpU3Ma,
nupamuia) ¢ NOpPUMEHEHHUEM (QOpMyYJ; BBIYHCIATH COOTHOUIEHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00BEMAaMU MTOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHSI B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, NpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax
Y PUCYHKAX.

[TpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUYECKHUX
3a1a4, IMPEANOJIAraloliuX HECKOJBbKO IIaroB pELIeHUs, €eCIU YCIIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMeHsaTs mpocCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoaNUTH IIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U
YKW3HU, pPACTIO3HABATh IPOSIBJIEHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJTU3UPOBATH PEATIbHbBIC
CUTyallud W TPHUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTH4ecKu CGHOPMYJIMPOBAHHON MPOOJIEeMbl, MOJAEIUPOBATH peajbHbIC
CUTyallun Ha S3bIKE TE€OMETPHUM, HCCIENOBATHh ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHIATHM M TeopeMm, ammapara anreOphl;
peuiaTh MPAaKTUYECKHE 3a/1ayd, CBSI3aHHBIE C HAXOXACHUEM IE€OMETPUYECKHX
BEJINYMH.

11 KITACC



OnepupoBaTh MOHATUAMM: IMJIMHIPUYECKAs MMOBEPXHOCTh, 00pa3yrolue
UUJIUHAPUYECKON  MOBEPXHOCTH; UWIMHAP; KOHUYECKas IMOBEPXHOCTD,
oOpa3yrolire KOHUYECKOH OBEPXHOCTH, KOHYC; C(epruyecKasi HOBEPXHOCTb.

Pacnio3znaBath Tena BpaleHus (LMIMHAP, KOHYC, cepa u map).

OOBACHATH CIIOCOOBI OTYUYEHUS TeJl BPAIllCHHUS.

KnaccuduiupoBaTs B3aUMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMM: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTA,
BBICOTA CEITMEHTA; IAPOBOI CJI0I, OCHOBaHME ILIAPOBOTO €051, BEICOTA IAPOBOTO
CJI0S1; IAPOBOU CEKTOP.

Boruucnsate 00BbEMBI M IUIONIAAM TMOBEPXHOCTEHM Tl  BpalleHus,
Tr€OMETPUUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMYII.

OnepupoBaTb NOHATHUAMU: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy u
OMHCAaHHBIM OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BBIYUCHATE COOTHOIIEHHS MEXTY IUIOIIAISIMU TIOBEPXHOCTEN 1 00bEMaMu
MOJOOHBIX TEJl.

N306paxaTh n3ydyaemble (UTYpHl OT PYKH U C HNPUMEHEHUEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbInonHATE  (BBIHOCHBIE) IIJIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TEJl BpAILICHUSI.

W3Bnekatb, MHTEPHIPETUPOBATh U MpPeoOpa3oBbIBaTh HHGOPMAILUIO O
IPOCTPAaHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTekax
U pUCYHKaXx.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEHCTBUSA CIIOKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB M
YMHOKEHUS BEKTOpa Ha YUCIIO, 00BACHATh, KAKUMU CBOMCTBAMH OHH 00JIaAat0T.

[TpuMeHsTH paBUIIO Napasieienuea.

OnepupoBarh MNOHATUSAMHU: JEKAPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yroj
MEXAY BEKTOpaMH, CKAJSIPHOE IPOU3BEIECHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOPOB M NPOU3BEACHHE BEKTOpPA HA YHUCIO, YroJ
MEXAY BEKTOPAMH, CKaISIPHOE MPOU3BENICHUE, PACKIAAbIBaTh BEKTOP MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aiaBaTh IOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CHCTEME KOOPAHMHAT.

[IpumensTh reoMerpuueckue (akThl JUIsl PEIIEHUs CTEPEOMETPUUECKHUX
3a/1a4, MPEANoJaralolIMX HECKOJbKO IaroB pEUIeHUs, €CIU  YCJIOBHS
IPUMEHEHUs 33J]aHbl B IBHOU (popMe.



Pewmate npocreiimme reoMeTpuuecKie 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/A.

Pemare 3amaum Ha JOKa3aTEIbCTBO MATEMATHYECKUX OTHOILICHUA U
HaXOXJCHUE TEOMETPUYECKUX BEJIMYUH M0 o00paslaM Wik alropurMmam,
MIPUMEHSS M3BECTHBIE METOJbl NPH PEIICHUH CTaHAAPTHBIX MATEMaTHYECKUX
3aaad.

[IpuMeHsATh MpOCTEWIIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBoaUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIC
CUTyallUM W NPHUMEHITh U3YyYECHHBIC IOHATUS B IPOLECCE IOHMCKA PEIICHHUS
MaTeMaTUYeCKd CGHOpPMYJIUPOBAHHON MpOOIEMBbl, MOJAEIUPOBATH pealbHbIC
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOECHHBIE MOJEIH C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHUI M TEOopeM, ammapara anreOpsl;
pemaTh MPaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUYECKHX
BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KonuyecTBo yacos
HaumenoBanue pa3jaesioB JaekTpoHHbIe (HU(pPOBHIE)
n/ KouTpoabHubie IlpakTHYecKue
U TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE Pecypchl
1 padoThI padoTshI
BBenenue B ctepeoMeTpuio 10
IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
POSIP 12 1
[TapannenbsHOCTh NPAMBIX
U IJI0CKOCTEN
IlepneHquKyIsIpHOCTD 12
IPSIMBIX U IJIOCKOCTEN
VYrabl MEXIy OpSIMBIMU U 10 1
IUIOCKOCTSIMU
MHoOrorpaHHuku 11 1
OO6BEMBI MHOTOI'paHHUKOB 9 1
[ToBTOpEHME: ceueHus, 4 1
PacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0

YACOB I10 [TPOTPAMME



11 KIIACC

Ne
n/n

OBILIEE KOJIMYECTBO

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

Tena Bpaienus

OO0BEMBI TET

BekTopsl
KOOpPJIMHATHI B
MIPOCTPAHCTBE

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHUM

YACOB 10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

12

10

34

KonTposabHbie
padoThI

1

1

1

3

IIpakTn4yeckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl






ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne

KoauuecTBO 4acoB

Tema ypoka KonTtpoJbHbie
Bcero
padoThI

OCHOBHBIE TTOHATHS

CTEPEOMETPHUH: TOUKA,

npsiMasi, IOCKOCTh,

npocrpancTso. [IpaBuna

M300paKeHUs Ha PUCYHKAX: 1
M300pakeHUS IIIOCKOCTEH,
napajuIeNIbHBIX MPSMbBIX

(OTpe3KOB), cepeaArHBI

oTpe3Ka

[TonsaTHA: nepecekaromuecs
IJIOCKOCTH,
[IepeCceKaroIuecs npsamas u
IIJIOCKOCTh

[TonsaTHA: nepecekaromuecs
IJIOCKOCTH,
IepeCEeKarIIMecs npsamas u
IIJIOCKOCTh

IpakTuyeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl



3HaKOMCTBO C
MHOIr'OrpaHHUKamMu,
n300pakeHue
MHOTOTPaHHUKOB Ha
pUCYHKaXx, Ha
MMPOCKIIMOHHBIX YEPTEIKaX

HauanbHubie cBenenus o kyoe
U TIMpaMUJIE, UX Pa3BEPTKH U
moxenu. CeueHns
MHOT'OTPaHHUKOB

HavaneHbie cBeneHus o Kyoe
U TIMpaMUJIe, UX Pa3BEPTKH U
moxenu. CeueHns
MHOT'OTPaHHUKOB

[ToustHe 00
AKCHOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUH U
CJICOCTBUA N3 HUX



10

11

ITousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

[ToustHe 00
AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

[ToustHe 00
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

B3anmuoe pacnonoxkenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
napajuieJIbHbIE U
CKpELIUBAIOIINECS MPSAMbIE



12

13

14

15

16

17

18

[TapayienbHOCT IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
IapajuIeJIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE;
[IapaJUIeIIbHOCTD TPEX
IIPSIMBIX

[TapamienpHOCTh IPSIMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannensHOCTH IPSIMOU U
IIJIOCKOCTH

VYIuIBl ¢ COHANPAaBICHHBIMU
CTOPOHaMU

VYros Mexay NpsSMbIMU B
IIPOCTPAHCTBE

VYros Mexay npsIMbIMU B
MIPOCTPAHCTBE

[TapamiensHOCTB
IIJIOCKOCTEN: apaJljIeIbHbIE
IIJIOCKOCTH

CBolicTBa napajuiesIbHbIX
IIJIOCKOCTEN



19

20
21

22

23

24

25

26

IIpocreiimme
IIPOCTPAHCTBEHHBIE (PUTYPHI
Ha IUIOCKOCTHU: TETPa’p,
KyO, apajuiesenumnes

[Toctpoenue ceueHuit

[Toctpoenue ceuenui

Kontposnbnas pabota mo
teme "[IpsiMble U TIIOCKOCTH
B IIPOCTPAHCTBE.
[TapamienpHOCTH IPSIMBIX U
mjIockocTein"”

[lepnenuKyIsIpHOCTD
IIPSIMOM U TUIOCKOCTH:
MEPIEHIUKYISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

[IpsiMble mapasienbHble U
NEepPIEHAUKYIISPHBIE K
IUIOCKOCTH

[IpsiMble napainienbHble U
MEePIEHIUKYIISPHBIE K
IIJIOCKOCTH

[Ipu3nak
MEPIEHJUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTHU



27

28

29

30

31

32

IIpusnak
NEPIEHUKYISIPHOCTH
MPSAMON U TIIOCKOCTH

Teopema o npsimoit
NEPIEHIUKYISIPHON
IIJIOCKOCTH
Teopema o ipsamoit
NepHEHUKYISIPHON
IIJIOCKOCTH
Teopema o npsamon
NepHEHUKYISIPHON
IIJIOCKOCTH

[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IUIOCKOCTH

Ilepnenpukymnsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH



33

34

35

36

37

38

39

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH J0 IJIOCKOCTH,
paccTosiHue OT IPSIMOH 10
IJIOCKOCTH

[lepnenpukymsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: Yrol
MEXIy NPSIMON U
IIJIOCKOCTBIO

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPAHHOI'O yria
JIByrpaHHBIN yroll,
JIMHEUHBIN yroil

JBYTPAHHOI'O yria

[lepnieH IUKYISIPHOCTD
IJIOCKOCTEH: MMPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN
[lepnenuKyISIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN



40

41

42

43

44

45

[lepneHquKyISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTHU ABYX
IIJIOCKOCTEN

Teopema o Tpéx
NEpIEHIUKYIIApax
Teopema o Tpéx
HIEPIIEHIUKYJIApax
Teopema o Tpéx
MepIEeHIUKYIIApax

KonrtponbHas pabora no
TeMam

"[lepneH IUKYISIPHOCTD
MpPSIMBIX U MJIOCKOCTEN" U
"VTriel MEXAY OPSIMBIMU U
IUIOCKOCTSIMU"

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOTPAHHUKA, BBIMTYKJIbIE
Y HEBBINYKJIbIE
MHOT'OT'PAHHUKU; Pa3BEPTKA
MHOT'OTPaHHUKA



46

47

48

49

IIpusma: n-yronbHas
IIpU3Ma; TPaHu U OCHOBAHMS
MIPU3MBI; IIpsIMast U
HAKJIOHHAs IPU3MBI;
OOKOBast U NOJIHAs
IIOBEPXHOCTb ITPU3MBI

[Tapamtenenunen,
MPSAMOYTOJIbHBIN
HapajuleJIeIUIe] U ero
CBOMCTBa

[Inpamuja: n-yroapHas
NApaMua, TpaHu u
OCHOBaHUE MUPAMUJIBL;
OOKOBast U NOJIHAS
IIOBEPXHOCTh IMUPAMU/IBI;
IIpaBUJIbHASA U YCEUEHHAs
npamMuaa

IIpaBunbHbBIE
MHOTOTPaHHUKU: IOHSTHE
IIPaBHJIBHOTO
MHOT'OTPaHHHKA;
MpaBWJIbHAS MTPU3Ma U
MpaBWJIbHAS MUPAMHJIA;
MpaBWIbHAS TPEYTOJIbHAS
MMpaMuia ¥ IpaBUIbHBINA
TeTpa’ip; Kyo



50

51

52

53

IIpencrasnenue o
IMpaBUJIbHBIX

MHOTI'OrpaHHUKAax: OKTasp,

JOACKadIP U UKOCAdIP.

Cummerpus B
IIPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH,
IIPSIMOH, TUIOCKOCTH.
OneMEeHTB CHMMETPUH B
UpaMUIax,
napajiesenumnenax,
IIPABUIIBHBIX
MHOTOTpaHHUKAX

Brruncnenue 31eMeHTOB
MHOTOI'PaHHHUKOB: pEOpa,
JMarOHaNH, YIJIbl

[Tnomans 6okoBOM
MIOBEPXHOCTHU U MOJIHON
MTOBEPXHOCTU NPSIMON
IIPU3MBI, TUIOIIA/b
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
MPSAIMOM TPU3MBI



54

55

56
57
58
59
60
61
62
63

64

65

IInomanr 60xoBOM
MMOBEPXHOCTU U
IIOBEPXHOCTHU ITPABUIILHOMN
MMUPaMU/IbI, TEOpEMa O
Iomaau OOKOBOMH
MMOBEPXHOCTH YCEUEHHOU
MTAPaAMU/IBI

KonTponbHas padora no
teMe "MHororpaHHuKT"

[Tonsitre 06 06bEMe
O06bEM nupamMuIsl
O0BEM TUpaMuIBI
O06bEM nupamMuIsl
O06BEM TUpaMuUIbI
O06BbEM pU3MBI
O0BEM npu3MBbI
O06BEM pU3MBI

KonrtponbHas pabora no
teMe "O0BEMBI
MHOTOTPaHHHUKOB"

IToBTOpenue, 06001IIEHNE
CHCTeMaTH3alus 3HaHUH.
[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

e T



66

67

68

[ToBTOpeHue, 0600IIEHNE
CUCTEMAaTHU3alMs 3HAHUH.
Beruucnenue paccrosiHum:
MEXy IBYMS TOUKaMH, OT
TOYKH J0 MPSMOH, OT TOUYKHU
JI0 TIOCKOCTH, MEXKITY
CKPEIIMBAIOIIMMUCS
MPSAMBIMHU

Hrtoroas KOHTpoOJIbHAS
pabora

[ToBTOpEeHHE, 0000IIEHNE
cHUCTEMaTH3alis 3HAHHH.
Brruncnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS
MPSIMBIMHU, MEXKTY TIPSIMON 1
TJIOCKOCTBIO, JIBYTPaHHBIX
VTJIOB, YTIIOB MEXKIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB
10 ITPO'PAMME

68



11 KIIACC

KoaudecTBO 9acoB

Ne
Tema ypoka KoHTpoJibHbIC
n/n Bcero
padoThI

Cdepa u map: uentp,
paauyc, 1uamerp;
IUIOIA/(b TIOBEPXHOCTH
cepsl

B3anmuoe
pacrionoxxenue chepsl u
TUIOCKOCTH;
KacaTeJbHasl IJI0OCKOCTh
K cdepe; IIomaab
cepsl

N3obpaxenue chepsl,
11apa Ha MIOCKOCTH. 1
Ceuenus mapa

Hwmaapuyeckas

MTOBEPXHOCTb,

oOpasyromue

LAJIMHIPUYECKOU 1
MMOBEPXHOCTHU, OCh
LWIAHAPAYECKON

MMOBEPXHOCTHU

IIpakTn4yeckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl



HuimuHap: OCHOBaHUA U
O0KOBas MOBEPXHOCTb,
oOpasyromas 1 oCh;
oaab OOKOBOU U
IOJIHOM MOBEPXHOCTH

N3obpaxenue
LUJUHAPA HA
IUIOCKOCTH. Pa3BépTka
uunuHapa. CedeHus
HUAJTUHIPA
(TI0CKOCTHIO,
MapayieIbHON UIn
MEPIEHIUKYISIPHONW OCH
WIHH]IPA)

Konnueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHYECKOI
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON
MMOBEPXHOCTHU



10

11

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromas
1 OCb; IJIOMIA/b
OOKOBOW M IOJTHOM
MMOBEPXHOCTH

VY ceu€HHbI KOHYC:
00pa3yroIIre U BhICOTA;
OCHOBaHHUs U OOKOBas
MOBEPXHOCTh

N3006pakenune konyca
Ha TUIOCKOCTH.
PasBépTka KoHycCa.
CeueHus KoHyca
(TITOCKOCTHIO,
napajuieIbHON
OCHOBAHHUIO, U
IJI0CKOCTBIO,
MPOXOIAIIEH uepe3
BEPILNHY)
KomOunanus ten
BpallEeHUs U
MHOTOTPaHHHKOB



12

13

14

15

16

17

MHororpasHuk,
ONMCaHHBIN OKOJIO
cdepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WU B
TEJIO0 BpallleHus

ITonsarue 00 00OBéMeE.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

O0béM HuIMHIpA,
KOHYyCa

O0bEM mapa u
IJI01A b Chephl
IlonoOHbIE Tena B
MIPOCTPAHCTBE.
CoOOTHOIIICHUS MEXTY
IIOIIAASIMH
IIOBEPXHOCTEH,
00BEMaMU MOTOOHBIX
Ten

KonTponbhas padbota
o temam "Tena
BpatmeHus" u "O0beMbl

n

TEI



18

19

20

21

22

23

Bekrop Ha miockocTu u
B IIPOCTPAHCTBE

Cioxenue u
BBIYHUTAHUC BCKTOPOB

VMHOXEHIE BCKTOpa Ha
YHCJI0

Pasnosxenne BekTopa 1o
TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuio
napajuiejenumena

Pemenue 3amay,
CBA3aHHBIX C
IIPUMEHEHNEM NTPABHIT
JEUCTBUN C BEKTOPAMHU

[IpssMmoyronbHas
CHUCTEMa KOOpJUHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOpAMHATax



24

25

26

27

28

Yron mexny
BeKkTOpamu. CKaispHoe
MIPOU3BEICHUE
BEKTOPOB

Brruucnenue yrios
MEXy MPSMBIMU U
IIJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIH METOJI IIPH
pereHun
F€OMETPUUYECKHX 3a/1a4

KonTponbnas padora
1o TeMe "BekTopel n
KOOpJWHATHI B
npocTpaHcTae”

[ToBTOpEHME,
00o011eHue u
cucTeMaTu3anus
3HaHuil. OCHOBHBIE
burypsl, GaxTsl,
TEOpeMBI Kypca
TUTAHUMETPUHT



29

30

31

32

[ToBTOpEHME,
00001IeHNE 1
cucTeMaTu3aIus
3HaHu. OCHOBHBIE
¢burypsl, GpakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3aLH
3HaHUH. 3agaun
TJIAHUMETPUHU U METOTBI
WX peIICHUs

IToBTOpEHME,
00001IeHHE 1
CHCTEeMAaTH3alHs
3HAHUH. 3agaun
TJITAHUMETPUHU U METOIbI
WX PEIICHUs

IToBTOpEHME,
o0o01ieHue u
cucTeMaTu3anus
3HaHu. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEeMEBI Kypca
CTepEOMETPUH



Hrorosas KOHTPOJIbHasA

33 pabora
IToBTOpEHME,

34 00001IeHnE 1
cHUCTeMaTH3aIus
3HaHUUI

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1. 'eometpust, 10—11: Yueb. nus obmeodpazosar. yupexaenuit/ JI.C. Atanacss,
B.®. byry3os, C.b. Kagomies u ap. — M.: [IpocBenienue

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. HacronpHas kuura yuutens MateMatuku. M.: OO0 «M3parensctBo ACT»: OO0
«3naTensCTBO ACTPENBY.

2. COOpHHK HOPMAaTHUBHBIX TOKyMEHTOB. MaTemarnka. DenepanbHbIid
KOMITIOHEHT rOCy/IapCTBEHHOT 0 cTanapTa. deaepaibHblil 6a3uCHBIN IUIaH.
CocraBurenu: 3./1. Inenpos, A.I'. Apkaases, - M,: JIpoda.

3. Coopuuxk "IIporpammsl s 0011e00pa30BaTeIbHBIX KO, THMHA3HH, TUIEEB:
Marematuka. 5-11 ki1.”/ Coct. I''M.Ky3nenona, H.I'. Munmiok. — 3-e usn.,
crepeorur.- M. Jlpoda.

4. Metoauueckue peKOMEHAAIMU K yaeOHnKaM MatemaTuku s 10-11 kimaccos,
KypHai «MaTeMaTnka B IIKOJIE.

5. Teometpus, 7 —9: Yueb. ansa obmeoOpasonar. yupexaenuit/ JI.C. AtanacsH,
B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemenue, 2018.

6. b.I'. 3uB. Jlunaktudyeckue Marepuaisl o reometpuu aas 11 kimacca. — M.
[Ipocsenienue.

7. TO.A.T'mazkos, U.W. FOquna, B.®. byry30B. Pabouas TeTpags no reoMmeTpuu
s 11 knacca. — M.: IIpocsenenue.

8. Bb.I'. 3uB, B.M. Meiinep, A.Il. baxanckwuii. 3agaun no reomerpun s 7 — 11
kiaccoB. — M.: IIpoceenienue.

9. C.M. CaaksH, B.®. byry3os. U3yuenne reomerpuu B 10 — 11 kmaccax:
Meronnueckue pekoMeHaaunuu K yueOuuky. Kaura s yunrens. — M.
[Ipocsemienue.



10. A.IL. Kucenes. DnemenTapHas reometpus. — M.: [Ipocserenue.

11. [loypounsie pa3paboTku no reomerpun 11 knace (auddepeHupoBaHHbIN
noaxon) — OO0 «BAKO».

* HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET:

http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,
http://festival.1september.ru, https://learningapps.org/4470596, Uxpoypok, komuiaka
ypoxos, PIIII, https://www.youtube.com/channel/UC8rgpanENyYNQaYKJ-tK2]CA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko
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