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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHoro
rOCYJJapCTBEHHOT0 00Pa30BaTEIbHOTO CTaHJapTa CpPeaHEro obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, MPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, M TPAJUIMN POCCUMCKOTO 0Opa3oBaHUS.
Peanmzarmust mporpamMmbl 00ecrieunBaeT OBJIAICHUE KITFOUEBBIMU KOMIIETCHIIUSIMH,
COCTaBJSIIOIIMMH OCHOBY JJIi CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUS,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro o0OIero
oOpa3zoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M|
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHS T'€OMETPUU B HAIPABICHUU JIMYHOCTHOTO
pa3BUTHS OOydarmuxcs, (GOpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS JPYTUX YYCOHBIX JUCIUIUIMH. Pa3BUTHE Y 00ydJarOmUXCs
NPAaBWIbHBIX MPEICTABICHUNA O CYIIHOCTH W TMPOUCXOXKIEHUU TE€OMETPUUYECKHUX
a0CTpaKkiMii, COOTHOIIEHHH PEAJIbHOIO0 W HJEAIBHOTO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHHM M TMPOIECCOB pEaJbHOr0 MHpPA, MeECTe
Tr€OMETPUU B CUCTEME HAYK U POJIM MAaTEeMaTHUYECKOr0 MOJIEIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
ydaliuxcsi, a TakKe KayeCTB MBIIUICHHS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcsl OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK oOO0ECIIEYMBACT BO3MOXKHOCTh HM3YUYCHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wMbIieHHne, (GopMuUpyeMoe MpU H3YYEHUH OO0YUaIOIUMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKU JTIOTUYECKUX YTBEPKICHUN
B XOJIE pCIIEHUs TEOMETPUYECKUX 3a7ad, YMEHHE BBIJIBUTaTh U OMPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS TPH PENICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (U3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO
BCEX 00macTsax nesTenpbHocTH 4enoBeka. OpUeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaibHOro ObITHS, ¢dopma
OTPaXCHHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIEITHOTO MO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENBHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEUHAET pa3HbIe BUJIbI yUeOHON U TPYIOBOM JI€SITENHHOCTH,



ABJIAETCS OAHUM M3 MPOPECCUOHAIBHO BaXKHBIX KAdyeCTB, MOATOMY aKTyaJlbHa
3ajadya (HOPMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOrO MBIIUIEHU — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH 110 MHOTUM HAIPABICHUSM.

Llens ocBoeHus mnporpammbl yueOHOro kKypca «l'eomerpusi» Ha 06azoBOM
ypoBHE 00yuyeHuss — oOmeoOpazoBareIbHOe U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs  4yepe3  oOecriedueHHe  BO3MOXKHOCTH  MpUOOpeTeHuss  u
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUW W JICMCTBUM,
cnenuUYHBIX T€OMETPHUH, BO3MOKHOCTH YCIEIIHOTO MPOJIOJKEHUsS 00pa30BaHMUs
1O CTEMATILHOCTSIM, HE CBSI3aHHBIM C IPUKJIA/IHBIM UCIIOJIb30BAHHEM T€OMETPHH.

[Iporpamma no reomeTpuud Ha ©0a30BOM YpOBHE MpeJHA3HAYEHA s
00y4JaromuXcs CPEIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOIo oOiiero o0pa3zoBanus. Takum oOpa3zom, oOywaromuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH OOIIME MaTeMaTUYeCKWe yMEHUs, CBS3aHHbBIC
CO chneuupuKod TEeOMETpUHM M HEOOXOIUMbIE Ui JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb HU3YyYUTh T€OMETPHUIO OoJiee
riyOOKO, €clii B JlajJbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1edud OCBOEHMSI MPOTpaMMbl O0ECIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpHOpuUTETHRIMU 3aayaMy OCBOEHHS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHue TpeACTaBICHHUs O MHOTOIPaHHMKAX W TellaX BpalleHUs
KaK O BRXHEHIIMX MAaTeMAaTHUUYECKUX MOJEJSAX, MO3BOJISIOMINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMeHHUsS pacro3HaBaTb Ha dYepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOCHHUS Ha U300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHSTHSIMH O
MHOTOTPaHHUKAX U TelaX BpaIeHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIOB  3aJ/ad;
dbopMupoBaHUE  yYMEHUS  TMPOBOJUTH  HECIOXHBIE  JTOKA3aTEIbHBIE
pacCyKIeHusi B XOJE€ PELICHUS CTEPEOMETPUYECKMX 3a7ady U 3aj1ad C
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCJUICKTYaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcs, TO3HABATEILHOW  AKTHMBHOCTH,  HCCJIEIOBATEIHCKUAX
YMEHHH, KpUTHIHOCTH MBIIIICHUS;



e (QopmMmupoBanue G yHKIIMOHATBHOM TPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHE paclo3HaBaTh MPOSBICHUS  T'€OMETPUUECKUX
MOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B PEAIbHBIX KHU3HEHHBIX
CUTyallUsIX W MPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTeH, (OopMynupoBaTh UX Ha SI3bIKE
FEOMETPUH U CO37]aBaTh TEOMETPUUECKUE MOJIEIH, IPUMEHSIThH OCBOCHHBIM
FEOMETPUYECKUN ammapaTr [Jisi PEelIeHHUs] TMPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOCHHOCTBIO TPOTPaMMBbl SBJISIETCS BKJIIOUEHHUE B KYPC
CTEpEeOMETpPUM B Hayaje ero u3y4deHWsl 3ajJad, pellaeMblXx Ha  YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHHE MHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JTadbHEHIIeMy U3YUEHUIO0 TIPeMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHs], TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UyBCTBEHHOCTh NMPEIMETHO-
MPaKTUYECKON AesATeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
ydaluxcss B Kypce CTEPEOMETPHHM MPOBOJIUTCA 3a CUYET pelieHusl 3a7ad  Ha
co3ZaHue  MPOCTPAaHCTBEHHBIX  O0pa3oB MW  3aJad Ha  ONEpPUPOBAHUE
NpoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue oOpas3a MPOBOJUTCS C OMOPOM Ha
HATJISIIHOCTh, a OIEpUpPOBaHHE O0Opa3oM — B YCJIOBUAX OTBJICYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEpKaHUSI.

OcHoBHBIE conepxaTelibHble JTUHUM Kypca «l'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHHMN
pacrpenensiercs HE TOJIBKO IO COJIEpXKATEIbHbIM JIMHUSAM, HO M 1O Trojam
o0ydeHUs Ha YPOBHE CPEHEr0 OOIIEro 0Opa3oBaHMs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouyell mporpaMMbl, paclpeAeNéHHbBIM 10 TojaaM OOy4YeHHs,
CTPYKTYPHUPOBAaHO TakKuM 00pa3oM, YTOOBI OBJQJCHHE T€OMETPUUYCCKUMU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO M MOCTYIMATENbHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUWS BKIIIOYAJUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX TMPECTABICHUN OOYYaArOMIMXCS, PACHINPSS H
yray0nsis e€, 00pas3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoaUTCs 2 yaca B Henelsro B 10 kitacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a nBa roga oOydenus - 102 yueOHbIX "aca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeomMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM TOCTPOCHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue npsMBIX B IIPOCTPAHCTBE: IIE€pECeKarolumecs,
napajulelbHble M CKpeluBaromuecs npsMble. llapamienbHOCTh IPAMBIX U
IUJIOCKOCTEM B IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIABHOCTh IIPSAMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; Yrojdl MEXAy IMpsAMBIMA B IPOCTPAHCTBE.
[TapamnenbHOCTE  IUIOCKOCTEH: [apajilejibHble  IUIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBbIE (QUTYpPHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, mapauienenunea; NIoOCTPOCHUE CEYECHU M.

[leprieHAUKYIISIPHOCTD NMPSIMOM U IUIOCKOCTH: NEPIICHAUKYJISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IIPSAMbBIE MapajuIeNIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK [EPIECHAUKYISIPHOCTH IPSAMOM U IUIOCKOCTH, TeOpemMa O MpsAMOu
NEPIEHIUKYIAPHON IUIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  JBYIPaHHBIA  yroJl, JIMHEHWHBIA yroa JABYTPAaHHOIO  yIUIA.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT IpsMOH 1O  IJIOCKOCTH, Hpoekuus  ¢Gurypel  Ha IIJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK IEPHEHIUKYJIAPHOCTH  JBYX
mIockocTenl. Teopema o TpEX NepPHEeHAUKYIApaX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIITYKJIBIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL;, MpsAMas U HaKJIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, IIPSAAMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. Ilupamupa: N-yroiapHas nupamuja, 'paHd U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHAS IOBEPXHOCTh MUPaMU/Ibl; IPaBUIIbHAS U
yCeu€HHAasi MHMpaMHuja. OJIEMEHThl Mpu3Mbl W nOupaMuibl. [IpaBuibHBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOIPDAHHUKA; IPAaBUJIbHAs NPU3MA U
IIPAaBUJIbHAS IHMPAaMKJA; NpPaBUIIbHAs TPEYroyibHas NHUPaMUAA W IPABWIBHBIN
TeTpa’ap; KyO0. IlpeacraBieHue O MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
nojeKa’ip u ukocasip. CeueHust Ipu3Mbl U IUPAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  OJEMEHTBl CHMMETPMM B NOHUPAMUAAX, IapaulesIeUIeaax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHald, YIJbl.
[Inomaasr OOKOBOM MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSAMOU TPHU3MBI,
IUIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOM MPHU3MBIL
[Inomaasr OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHUPAMUIBL,
TeopemMa O IulomEand yceuéHHou mnupamuabl. [lonstue o0 o0béme. OOBEM
UpaMubl, IPU3MBI.

[TogoOnuble Tena B mpocTpanHcTBe. COOTHOUIEHUS MEXKAY IUIOMIAAsIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MIOBEPXHOCT, obOpazyroriue HUATUHIPUYECKON
MOBEPXHOCTH, OCh IWUJIUHJIPUYECKON TMOBEpXHOCTU. LluauHap: oOcCHOBaHUsA U
OOKOBasi TMOBEPXHOCTh, O0Opa3yrolias MU OCh; IUIOMIAJb OOKOBOM U TMOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroIue KOHUYECKOU MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM U TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AUAMETp; IUIOMIAJb MOBEPXHOCTH CQEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
II0IA b CEPHI.

N3006parkeHne Ten BpalleHus Ha TUIOCKOCTU. Pa3BEépTka MMIMHApPA U KOHYCA.

KoMOuHanuu Ten BpaileHUs ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWiCTBa 00BEMOB Ten. Teopema 00 06bEMeE
MpSIMOYTOJILHOTO Mapajuiesnienunena M cieactBuss u3 He€. OOBEM UMIUHIpA,
konyca. O0béM mapa u miomass chepsl.

[lomo6ubie Tema B mpocTtpancTBe. COOTHOMICHUS MEXKAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuennsi uunuHapa (MapauleIbHO W TMEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (mapajuieIbHOE OCHOBAHUIO M MPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUEHUs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocty U B mpocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTtopaMm. IlpaBuiio mapamienenunena. PemieHue 3agay, CBSA3aHHBIX C
MIPUMEHECHUEM TPABUJ ACUCTBUUA C BeKTOpaMu. lIpsMoyronbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENECHHE BEKTOPOB.
Bbrunciienne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMHU. KoOpanHATHO-BEKTOPHBII
METO/I IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTrpaMMbl Yy4yeOHOTO TIpeameTa
«MareMaTuka» XapaKTepU3yIOTCS:

I'pa:knanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKA 00YUAIOIIETOCs! KaK aKTUBHOT'O
M OTBETCTBEHHOIO WIEHAa POCCHUUCKOTO OO0IIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS DPA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), yMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C UX
GYHKIMSAMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaXkIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMAaTHUKH, ICHHOCTHBIM OTHOILICHHEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCIOJB30BAaHUIO ATUX JOCTIDKCHHH B JIPYrUX HayKaxX, TEXHOJOTUsAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEH POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMUYMBOTO OYTIYIIETO.

JcTeTHYecKoe BOCIMTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYash ASCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUM;
BOCIIPUMMYHBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO yMEHHUS TIPUMEHATh MaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 3J0pOBOro U 0€30IacHOro0 00pas3a KM3HHU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IMHTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, perymsipHas busznueckas aKTUBHOCTD); busrgecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTUBHO-03I0POBUTEIHHON
JeSTETHHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANIBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccuu U peannu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TJIaHBI;



FOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM00Opa30BaHUI0 HA TPOTSIKECHUU BCEU JKU3HH; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]]a4 MATEMAaTHUECKOW HAIPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO JIKOJOTHYCCKON KYJIBTYPhI, MOHUMAHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE MPHUPOJTHON M COIMAIBHOMN
Cpelmbl, OCO3HAaHHWEM TJIOOATBLHOTO XapaKTepa JKOJOTHYECKUX  MPoOJeMm;
OpUEHTaIMeld Ha TPHUMEHCHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHS 3a1ad B
00JIaCTH  OKpY)KAroIIeH cpepl, IUIAHUPOBAHHUS ITOCTYIIKOB U  OIEGHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIICCTBEHHOW MPAKTHKH, [MOHUMaHHEM
MaTEMaTUYECKOM HAyKH Kak c@epbl YeJIOBCUYCCKOW JCATCIBHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH JUJIA Pa3BUTHs IUBUJIN3AIMH, OBJIAJCHUEM SI3BIKOM
MaTEMaTUKA M MaTEeMaTHYECKON KYJIbTYpOH KaK CPEJACTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOCKTHYIO W MCCIICIOBATEIBCKYIO JEATEIHHOCTD
UHAWUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeameTa
«MaremaTuka» XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCANLHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCANbHBIMU PecYIAMUBHLIMU 0eUCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvuvle  Oelicmeus, — 00ecnedusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NpOYeccos obyyarowuxcsa (oceoenue
Memo0o08  NO3HAHUS — OKpyJcaowe2o  Mupa;,  NpUMeHeHue  J02U4eCKUX,

ucce008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBbie JJoruueckue 1eMcCTBUS:

e BBISIBIITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTHUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHWH MEXIY IOHATHAMU, (OPMYIUPOBATH
ONpEJNICJICHUS]  MOHSATHM; yCTAHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS 11 OOOOIIEHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (GOPMYIHpPOBATh W  NIPEOOPa3OBBIBATH  CYXKJICHHS:
YTBEPJUTEbHBIE W OTPHUIATENIbHBIE, €IWHUYHBbIC, YacCTHbIE W OOIIHuE;
YCJIOBHBIE;

e BBISIBIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
NpoTUBOpeurss B (pakTax, JaHHBIX, HAOJMIOJACHUSX U YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUUM Ui BBISIBJIEHHUA  3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHMKHU, JE€IYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE M OT MPOTUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJBL;

e BBIOMpaATH crnoco0d peuieHUs yd4eOHOHM 3anayuu (CpaBHHUBATh HECKOJIBKO
BapUMaHTOB pelIeHHs, BbhIOMpaTh HauOosee MOAXOAAIIMN ¢ y4€ToMm
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMS;
dbopMynrpoBaTh BOMPOCH], (UKCHPYIOLIME MNPOTUBOpEUne, Mnpodiemy,
yCTaHABIMBaTh  HCKOMOE W  JaHHOe, (OpPMHpPOBaThH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSATEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
0o0BbEKTa, SBJIEHHSA, MPOLIECCA, BBISABICHUIO 3aBUCUMOCTEH MEXITy
00BEKTaMHU, SIBIICHUSIMU, IIPOIIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATh OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
NpOBEAEHHOTO HAOJIIOJICHUS, UCCIIEJOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoOLEcca, a TAaKKE BBIIBUraTh
IPEIIOJI0KEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

e BBUIBJIATH JAeUUNTH MH(POpPMALUM, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JUJIS pelIeHUs 3a/1auH;

e BbHIOMpaTh HMHPOPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (POPM IPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEJCTABIATh €€ B pa3IU4HbIX (Hopmax,
WILTIOCTPUPOBATH IPapUUECKH;

e OLICHUBATH HaAEXKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuueepcanvhvie KomMyHnuxamuenwvle  Oelicmeus,  o0becneyusarom

cpopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCH.

Oomenue:



BOCHPUHMMATh W (QOPMYIHpPOBaTH CYXKICHUS B COOTBETCTBHUH  C
YCIOBUSMH U LEISMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS I10
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHbBIN PE3YJIbTaT;

B X0JIe 00CYXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOI TEMBI,
npo0OsieMbl, perraeMoi 3aJ1auu, BBICKA3bIBaTh MJI€H, HAIIEJICHHbIE HA TTOMCK
pElIEHNs; COMOCTABIATH CBOM CYXKICHHS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JHAJIOra, OOHapYyXUBaTh pa3IMyUEe U CXOJCTBO MO3ULUN; B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTaBJISITh  pe3yJbTaThl  PEUICHHUS  3aJayd,  OSKCIIEPUMEHTA,
UCCIEJIOBAHUs,  MPOEKTAa;  CaMOCTOSITEIbHO  BbIOMpaTh  ¢opmar
BBICTYTUICHUS ¢ YUE€TOM 3aja4 MPe3eHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TOHMMATh W  MCIHOJB30BATh  MPEUMYIIECTBA  KOMaHJIHOMU u

3)

WHAVNBUAYaTLHON paOOTHI IPU PEIICHUH YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOM JCATEIBHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThl, pactpenensiTh BUABI paboT, TOTOBapuBaTHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJCH;
y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CYXIeHHs, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJAMHUPOBATh CBOM JEHUCTBHSI C JPYTMMH WIEHAMH KOMaH]IBI;
OIICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB i COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH C Y4ETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBBIKAMH II03HABATEIBHOW pediIeKCHH KaK OCO3HAHHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpolecca M
pe3ysbTaTa pelieHus MaTEMaTUHYECKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3aJlaud, BHOCUTh KOPPEKTUBBI B JICSTEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OIMTUOOK, BBISBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHHSI WIM HEAOCTHXKECHUS PE3YyJbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: TIAPATIICIBHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccudpunmpoBath B3aMHOE pacmojioKEHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: ABYTPAHHBIM YroJl, TpaHW JBYTPaHHOTO YTIJIa,
pedpo ABYrpaHHOTO yIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABMIIbHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAHHHUKOB (MHpaMuia; MpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccudunmpoBate ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHMS  JUJIS
knaccupukanuy  (BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKH, TPAaBUIbHBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIE TTPU3MBI, TTApaJUICIICIIUIIC B ).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBICHATH MPUHIIUITBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METOJT CIEOB.

Ctpoutrh ceueHUSI MHOTOTPAHHHUKOB METOJIOM  CIJIEJIOB,  BBIMOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBepxy, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXKJACHHE TEOMETPUUECKUX BETUYMH MO 00pasiaM Win
aNropuT™MaM, NPUMEHSAS HW3BECTHbIE AHAJIUTHYECKHE METOAbl IpPU PEUICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1ad Ha BBIUHUCICHHUE PACCTOSIHUM MEXIY IBYMS
TOYKaMH, OT TOYKHM JO TMpSMOH, OT TOYKH [0 IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIMUMHUCS PSIMBIMHU.

Pemiath 3amaun Ha HAXOXJAEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM UiIu
aNropuT™MaM, NPUMEHSS H3BECTHbIC AHAJUTUYECKHE METOJbl MpPU PEIICHUH
CTAaHJApPTHBIX MAaTEMAaTHYEeCKUX 3ajlad Ha BBIUYHUCICHHE YIJIOB  MEXKIY
CKpPCILIMBAIOUIMMHUCS  MOPSIMBIMU, MEXAY MOpsIMOM U  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsats 00BEMBI U TUIOMIANA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,
nupamMpa) ¢ OpuMeHeHHeM (OpMYyJl; BBIYHMCIATH COOTHOLIECHUS MEXAY
IUIOLAASIMU TOBEPXHOCTEH, 00BEMaMU MOAO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMH: CUMMETpPHsS B IPOCTPAHCTBE; LEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; HEHTP, OCh U MIOCKOCTh CHMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh W MHTEPIPETUPOBATH HH(GOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensaTy reomerpuueckue (akThl Uil PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAratoUX HECKOJIBKO 11ar0B PEIICHUs, €CJIM YCIOBUs IPUMEHECHUS
3aJlaHbl B IBHOM (hopme.

[IpuMeHAT, mpocTEdIIMEe  MPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBoaUTE HpHUMEPHl MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC U
YKU3HU, PacIO3HABAaTh MPOSIBICHUE 3aKOHOB F'€OMETPUMU B UCKYCCTBE.

[IprMeHATh MOJNy4EHHBIE 3HAHWSA HA MPAKTUKE: AHAIU3UPOBATh pPEAbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IOHATHA B MPOLECCE IMOUCKA PEMICHUs
MaTEeMaTU4YeCKu CHOpMyIUpPOBAaHHOW TPOOJIEMBbI, MOJEIUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUH, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, anmnapara anreOpsl; penaTh
[IPAKTUYECKUE 3a71a4l, CBSI3aHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYHH.

11 KIIACC

OnepupoBaTh MOHATHAMU: NWJIMHIPUYECKAass MOBEPXHOCTh, OOpa3yrolue
IIMHIPUYECKON  TMOBEPXHOCTH;,  MWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena BpameHus (IUIMHIP, KOHYC, cdhepa U map).

OOBICHATH CITOCOOBI MOTYYSHUS TEJ BpAI[CHUS.

KnaccudummpoBats B3aiMHOE pacmoyioxkeHUe chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beraucnare  00BEMBI W IUIOMIAMM  TOBEPXHOCTEH  TENl  BpamieHwus,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT.

OnepupoBaTh TOHSTHSIMHU: MHOTOTPAaHHUK, BIIMCAaHHBIH B cdepy U
OMMMCAHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAIIICHMSI.

BBIYuCISITh COOTHOIICHHUS MEXAY IUIOMASIMHA TIOBEPXHOCTEH W 00BEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble QUTYpbl OT PYKM M C NPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

N3Bnekarb, HHTEPHPETUPOBATH M MPEOOPa30BBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaxX, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BbINONHATE JIE€UCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKCJIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHH 00J1aal0T.

[IpuMeHATh TpaBUIIO MapaJIEICIUIENA.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojd MEXIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, paCKIaJbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IJIOCKOCTh YPABHEHHEM B JEKAPTOBOM CHUCTEME KOOPIHMHAT.

[IpumensaTe reomeTpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJarailinX HECKOIbKO IaroB PEIIEHUs, €CIU YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOHM (hopme.

Pemate mpocreiiiine reoMeTpuyecKue 3aJayd Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aJifTOPUTMaM, MPUMEHSS
U3BECTHBIE METO/bI IIPU PEIICHUU CTAHJAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumensATr mpocTeMIMEe MOPOTPAMMHBIE  CPEACTBA W BJIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOoAMTE HpHUMEPHI MATEMAaTUUYECKHMX 3aKOHOMEPHOCTEW B NPUPOAE U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJNy4YEHHBIE 3HAHWSA Ha NPAKTUKE: aHAJIU3UPOBATH pEajbHbIC
CUTyallUM W TMPUMEHATh W3YyYECHHBIE TMOHSITUA B IPOLECCE IOUCKA PEUICHHS
MaTeMaTU4ecKd CQOPMYIHPOBAHHON MPOOJEMBI, MOJETUPOBATH peabHbIC
CUTyallUM Ha $f3bIKE TE€OMETPUM, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIN C
MCITOJIb30BAaHUEM T€OMETPUUICCKUX TTOHITHI U TEOpeM, armapara aireOphl; pemarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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e pa3ieJioB u
P Bcee Konrpoa, JuekTpoHHbIe (UG poBbIE) 00pa3oBaTeIbHbIE PeCypChl
n/ | TeMm Hbl€
ro
n NporpamMmal padoTbI
bubmmoreka [IOK
Beenenue B . . .
10 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc
CTCPCOMETPHIO hoolClasslds%22%3A%2210%22
[IpsimMble n
TTOCKOCTH B
bu6moreka [{OK
MPOCTPAHCTBE. . . .
TaDALICLHOCT 12 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc
P hoolClasslds%622%3A%2210%622
b MPSIMBIX U
IUIOCKOCTEH
[Tepnienqukysst bubnuoreka [{OK
PHOCTb MPSIMBIX 12 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc
M IJIOCKOCTEH hoolClasslds%22%3A%2210%22
Vbl MeXIy bubnnoreka [JOK
MPSAMBIMHU U 10 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc
IUIOCKOCTSIMH hoolClasslds%22%3A%2210%22
MHOTOFDAHHNK bubnuoreka [{OK
P 11 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc
" hoolClasslds%22%3A%2210%22
OO0BEMBI bubnunotexa LIOK
MHOTOT'PAHHUKO 9 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc

B

hoolClasslds%22%3A%2210%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

IToBTOpEHuUE:

CCUCHUS bubnunorexa LIOK
’ 4 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22sc
E:EEITMHM ! hoolClasslds%22%3A%2210%22
OBLIEE
KOJIMYECTBO
YACOB I10 68

[TPOTPAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

11 KVIACC

HaumenoBa | KoaudecTBo yacoB
Ne | Hume
a3JesioB "
o/ IT)eMIl Bcee Konrpoa, JuekTpoHHbIe (UG pPOBBIE) 00pa3oBaTeIbHbIE peCypPChl
HbIE
ro
n NporpamMm padoThI
bl
Tena bubmmoteka IIOK
1 I 12 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
patll 0ICIassIds%22%3A%2211%622
O6LEMEL bubnuotexa [JOK
2 . 5 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
el 0IClassIds%22%3A%2211%22
Bexkrtops! u
KOOpAWHAT bubmuoreka [JOK
3 Bl B 10 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22277%22%5D%2C%22scho
IIPOCTPAHCT 0IClasslds%22%3A%2211%22
BE
[ToBTOpEeHUE
’ bubnuoreka [{OK
000011IeHHE, i . .
4 CHCTEMATIES 7 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%622%3A%5B%22277%22%5D%2C%22scho
0IClasslds%22%3A%2211%22
anus
3HAHUM
OBILIEE
KOJIMYECTBO 34 3
YACOB IIO

[TPOTPAMME



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmuecTBo yacos
Ne DJIeKTPOHHBbIEe NN (POBBIE 00pa3oBaTe/IbHbIE

Tema ypoka KonTpoabHubie
n/n Bcero pecypcsl
padoTsI

OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMas, INIOCKOCTh,
npocTtpaHcTBo. [IpaBuna

1 M300pakKeHUS HAa PUCYHKAX: 1 https://lib.myschool.edu.ru/content/4052

M300pakeHUS TIIIOCKOCTEH,
napajuieNIbHbIX IPSIMbIX (OTPE3KOB),
CepeInHbl OTpe3Ka

[TonsTus: nepecexkaronmecs
2 IIJIOCKOCTH, TTEPECEKAIOIIHECS 1
npsiMasi ¥ MIOCKOCTh

[TonsTHS: TIEpeceKaronuecs
3 IIJIOCKOCTH, TTEPECEKAIOIIHECS 1
psiMasi ¥ MIOCKOCTh

3HaKOMCTBO C MHOTI'OI'paHHUKAaMHU,

0 .
H30DPAKCHHIE MHOTOTPAHHIKOB Ha 1 https://lib.myschool.edu.ru/content/5028

PUCYHKaAX, Ha IPOCKIUOHHBIX
qepTeiKax

HauanbHble cBefeHus o Kyoe u
5 NUpaMHZIEe, UX Pa3BEPTKU U MOJIENH. 1 https://lib.myschool.edu.ru/content/5162
CedeHuss MHOrOIpaHHUKOB

HauanbHble cBenieHus o Kyoe u
NUpamMuzIe, X Pa3BEPTKU U MOJIENH.



https://lib.myschool.edu.ru/content/4052
https://lib.myschool.edu.ru/content/5028
https://lib.myschool.edu.ru/content/5162

CeueHust MHOTOI'PaHHUKOB

ITousTre 06 aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHUS U3 HUX

https://resh.edu.ru/subject/lesson/4756/conspect/203541/

ITonsiTre 06 aKCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

ITonsiTre 06 aKCHOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPHHU U
CIEICTBHUS U3 HUX

10

ITousaTue 006 aKCHOMATHYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

11

Bzanmuoe PacCIioJIOKCHUE IIPSAMBIX B
IIPOCTPAaHCTBE: MEPECCKAOIINECH,
ImapalyiICIIbHbIC U CKPCIIUBAIOIIHNECCA
IIpsAMBIC

https://lib.myschool.edu.ru/content/5429

12

[TapannenbHOCTb NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:!
NapajuleJIbHbIE TIPSMBIC B
MIPOCTPAHCTBE; MAPAJUICIBHOCTD
TPEX MPSAMBIX

https://lib.myschool.edu.ru/content/5361

13

[TapamienbHOCTD NPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:
[TapamienbHOCT IPSAMON U



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://lib.myschool.edu.ru/content/5429
https://lib.myschool.edu.ru/content/5361

IIIIOCKOCTH

VYTl ¢ COHAIIPaBIEHHBIMU

14
CTOpOHAMHU
15 Yroi Mexay NpsMbIMH B
IIPOCTPAHCTBE
16 VYroJ Mexay NpsMbIMH B
MIPOCTPAHCTBE
17 HapannesHocts miockoCTeit https://lib.myschool.edu.ru/content/5425
napajuieNbHble MI0CKOCTH
18 CaoiicTBa rvlapa.nnenbﬂmx
IJI0CKOCTEM
[IpocTeiimme MpoCcTpaHCTBEHHBIE
19 (burypsl Ha TUIOCKOCTH: TETPA3P, https://lib.myschool.edu.ru/content/4740
Ky0, mapayienenumne/
20 [TocTpoenue ceuenuii https://lib.myschool.edu.ru/content/4208
21 [TocTpoenue ceuenuii
KounTponbnas pabora o teme
99 "[IpsiMbIe ¥ TIJIOCKOCTH B
npoctpaHnctse. [lapamiensHocTh
MPSAMBIX U IIOCKOCTEI"
[lepnieHTUKyIAPHOCTD MPSMOM U
23 IJIOCKOCTH: IEPHEHANKYISIPHBIE https://lib.myschool.edu.ru/content/4020
MpsIMBIE B IPOCTPAHCTBE
24 [Ipsimbie mapaisienbHble U
MePIEeHIUKYIIPHBIE K TUIOCKOCTH
o5 [Ipsimbie mapalsienbHble U
MEePIEeHIUKYISIPHBIC K TUIOCKOCTH
26 [Ipu3Hak neprneHuKyIIpHOCTH https://lib.myschool.edu.ru/content/4053



https://lib.myschool.edu.ru/content/5425
https://lib.myschool.edu.ru/content/4740
https://lib.myschool.edu.ru/content/4208
https://lib.myschool.edu.ru/content/4020
https://lib.myschool.edu.ru/content/4053

IIPSIMOM U TUIOCKOCTH

27

[Ipu3Hak neprneHMKyIsIpHOCTH
IPSIMOM M TUIOCKOCTH

28

Teopema o npsimoit
MEPIICHANKYIISIPHOM TIOCKOCTH

29

Teopema o npsimoit
MEePIECHANKYISIPHOM TIOCKOCTH

30

Teopema o npsimoit
MEePIEeHANKYISIPHOM TIOCKOCTH

31

[lepnieHauKyIsip ¥ HAKJIOHHBIE:
PacCTOSHHE OT TOYKH [0 MJIOCKOCTH,
paccTosiHue OT MPSAMOU 110
IIJIOCKOCTH

https://lib.myschool.edu.ru/content/5423

32

[lepnieHIuKyNIAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT MPSIMOM JI0
IJI0CKOCTH

33

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHue OT IPSIMOU 10
MJI0CKOCTH

34

HepHeHI[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PACCTOAHUC OT TOYKH JO IMIIOCKOCTH,
pacCcTosAHUC OT HpHMOﬁ 0
IIJIOCKOCTH

35

VYTuIbl B IPOCTPAHCTBE: YIOJ MEXAY
MIPSIMOM U TUIOCKOCTBIO

36

JIBYrpaHHBIN yroJl, JMHEWHBIN yroJl

https://lib.myschool.edu.ru/content/5359



https://lib.myschool.edu.ru/content/5423
https://lib.myschool.edu.ru/content/5359

JBYTPaHHOIO yIJia

37

JIByrpaHHBIN yroJl, IMHEWHBIN Yol
JBYTPAHHOTI'O yria

38

[lepneH IMKyYISIPHOCTD IIJIOCKOCTEM:
MIpU3HAK IEPIEHIUKYIIPHOCTH
JIBYX TJIOCKOCTEM

https://lib.myschool.edu.ru/content/4044

39

[lepneHMKyISIPHOCTB MIJIOCKOCTEM:
IIpU3HAK EPIEHIUKYIAPHOCTH
JIBYX TJIIOCKOCTEMN

40

[lepneHIMKyYISIPHOCTB MIJIOCKOCTEM:
MPU3HAK IEePIEHIUKYIIPHOCTH
JBYX INTOCKOCTEN

41

Teopema o Tpéx nmeprneHuKyaspax

https://foxford.ru/wiki/matematika/teorema-o-treh-

perpendikulyarah

42

Teopema o Tpéx nmeprneHIuKyaspax

43

Teopema o Tpéx nmeprneHuKyaspax

44

KountponsHas pabota no temam
"IlepnieHAUKYIAPHOCTD TPSAMBIX U
Al

mwiockocteit" u "Yriasl Mexay
MPSAMBIMH U TJIOCKOCTAMU"

45

[ToHsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOI'PaHHHKA, BBITYKJIbIE U
HEBBINYKJIbIe MHOTOI'PaHHUKH;
pa3BEPTKAa MHOTOI'paHHHUKA

46

[Ipu3ma: n-yronpHasi npusMa; rpaHu
Y OCHOBAHUS MPU3MBIL; IpSIMasi U
HaKJIOHHAas MPU3MbL; O0OKOBas U

https://lib.myschool.edu.ru/content/4739



https://lib.myschool.edu.ru/content/4044
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah
https://foxford.ru/wiki/matematika/teorema-o-treh-perpendikulyarah
https://lib.myschool.edu.ru/content/4739

IIOJIHAs TIOBEPXHOCTH IIPU3MBI

47

[Tapamrenenunen, NpsMOyroJIbHbIA
napajulesIeuIe]] ¥ ero CBOMCTBA

48

[Mupamupga: N-yroapHasi mupaMuaa,
I'paHy ¥ OCHOBAHUE TIMPAMHU/IBL;
OOKOBas U MOJIHAS TOBEPXHOCTh
MUPaMUIBI; TIPABUIIbHAS H
yCced€HHAs MUPAMHUAIA

49

[IpaBUsIbHBIE MHOTOTPAHHUKHU:
TTOHSATHE MPABUILHOTO
MHOTOTpaHHUKA; MPaBHIbHAS
MpU3Ma M MpaBHIbHAS MTUPAMUJIA;
MpaBWJIbHAS TPEYTOJIbHAS TUPAMHKJIA
Y TIPaBUJIBHBIN TETpasap; KyO

https://lib.myschool.edu.ru/content/3319

50

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHUKaX: OKTadp,
JOJIeKa’Ap U UKOCAdIP.

o1

Boruncnenue 3i1eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JMaroHaNu, yrIibl

52

[Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOW MTOBEPXHOCTHU MPAMOM
IIPU3MBI, IIJI011a]Ib OCHOBAHUH,
TeopemMa 0 GOKOBOW MOBEPXHOCTH
MIPSAMOM IIPU3MBI

53

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPHHU B MUpaMUJIax,



https://lib.myschool.edu.ru/content/3319

mapajiiejicnmIcaax, MmpaBuJIbHbIX
MHOT'OrpaHHUKax

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHON

o4 MUPaAMU/IBI, TEOPEMa O TIJIOMIATH 1
OOKOBOM MOBEPXHOCTH YCEUEHHOM
TUPaMUIBI
55 KontponbHas padbora no teme 1
"MHororpaHHuKT"
56 [onsitne 06 00BEME 1
S7 O6bEM TupaMuIbl 1 https://foxford.ru/wiki/matematika/volume-piramida
58 O0BEM upaMuIbI 1
59 O06BEM UpaMuIbI 1
60 O06BEM UpaMuIbI 1
61 O06BEM pU3MBI 1 https://lib.myschool.edu.ru/content/4925
62 O06BEM PU3MBI 1
63 O06BEM PU3MBI 1
64 KountponsHas pabora no teme 1
"O6bEMBI MHOTOTPAHHUKOB"
[ToBTOpEHME, 0OOOIIEHNE
65 cUCTeMaTu3als 3HaHUMN. 1
[TocTpoenue ceuenuii B
MHOTOI'PaHHUKE
[ToBTOpenue, o6oOIIEeHNE
cucTeMaTH3alus 3HaHUM.
66 Brruncnenue paccTOsIHAN: MEXAy 1

ABYMA TOYKaMH, OT TOUYKHU 0O
HpHMOfI, OT TOYKH JO IIIIOCKOCTH,



https://foxford.ru/wiki/matematika/volume-piramida
https://lib.myschool.edu.ru/content/4925

MEXY CKPEIIMBAOIIUMHUCS
NPAMBIMU

67

Wrorosas koHTpoJIbHAs paboTa

68

[ToBTOpenue, 0600mIeHNE
cucCTEeMaTU3alus 3HaHUMN.
Beruncnenue yrios: Mexay
CKPEILMBAIOIUMHUCS TPSIMBIMU,
MEKy NPSMOU U IIJIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXAY
IIJIOCKOCTSIMHA

OBUIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTtpoibHbie
padoTsI

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: neHTp, paamnyc,
TMaMEeTp; TUIOTA b IIOBEPXHOCTH

cdepbl

https://lib.myschool.edu.ru/content/3330

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeslbHas IIIOCKOCTh K

cdepe; maomaab cheps

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHYECKOM
MMOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTHU

https://lib.myschool.edu.ru/content/5596

N3obpaxenne nmuiInHapa Ha
IUIOCKOCTH. Pa3BEpTka nunuaapa.
Ceuenunst nuuHApa (TIOCKOCTHIO,
MapauieIbHON WU
MEePIEeHIUKYIIPHON OCH IIIIUHAPA)

Konuueckast ToBepXHOCTb,
oOpa3ymoire KOHUIeCKOH



https://lib.myschool.edu.ru/content/3330
https://lib.myschool.edu.ru/content/5596

IMOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOIi ¥ IOJTHON TIOBEPXHOCTH

https://lib.myschool.edu.ru/content/4199

VY ceuéHHbIN KOHYyC: 00pa3yromiye u
BBICOTA, OCHOBAaHUA U OoKoBas
MIOBEPXHOCTH

10

N300pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MapaIeIbHON
OCHOBAHHIO, U TJIOCKOCTHIO,
MPOXOIAIIEH Yepe3 BEpIINHY)

11

KomOunarmms Ten BpamieHus u
MHOTOTPaHHUKOB

https://lib.myschool.edu.ru/content/4207

12

MHOrorpaHHuK, OMMCaHHbIA OKOJIO
cdepsr; cdepa, BnucaHHas B
MHOTOT'PaHHUK WM B TEJIO BPAILICHHS

https://lib.myschool.edu.ru/content/4821

13

ITousarue 00 00véme. OCHOBHEIE
CBOMCTBA 00OBEMOB Tell

14

O0bEéM LMIMHpa, KOHYyca

https://www.yaklass.ru/p/ege/matematika/ege-

trenazher-profilnyi-uroven-6670658/prizma-

piramida-tcilindr-konus-shar-zadanie-2-
6657368/re-83cla73c-5¢39-4d8b-82b9-
ech38c9de333

15

O06beM mapa u riomaab chepbl

16

[TogoGHBIE Tena B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTY IIOIAIMU
MOBEPXHOCTEH, 00bEMaMHU TIOT0OHBIX



https://lib.myschool.edu.ru/content/4199
https://lib.myschool.edu.ru/content/4207
https://lib.myschool.edu.ru/content/4821
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333
https://www.yaklass.ru/p/ege/matematika/ege-trenazher-profilnyi-uroven-6670658/prizma-piramida-tcilindr-konus-shar-zadanie-2-6657368/re-83c1a73c-5c39-4d8b-82b9-ecb38c9de333

TCII

Kontponsnas padora no remam "Tena

17 Bpameaus" u "O0beMbl Ten"

18 Bexrop Ha I10CKoCTH 1 B https://lib.myschool.edu.ru/content/4054
MIPOCTPAHCTBE

19 CrnosxeHre 1 BBIYMTaHHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHUCIIO
Pasnosxxenne BexkTopa 1o Tpém

21 HEKOMIIJIAHAPHBIM BEKTOPAM.
[IpaBuio nmapamnenenumena
Pemenne 3agad, CBSI3aHHBIX C

22 MIPUMEHEHHUEM MPAaBUII JEUCTBHN C https:/lib.myschool.edu.ru/content/5700
BEKTOPaMH
[IpsiMoyroipHas cucTeMa KOOpauHAT

23 B MPOCTPANCTBE. FOOPHHHaTH https://lib.myschool.edu.ru/content/5020
BekTopa. [Ipocreiimue 3anauu B
KOOpJAMHATAX

24 Yroi Meiy Bekropam. CKatspHoe https://lib.myschool.edu.ru/content/5019
MIPOM3BEICHUE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsSiMbIMU
U IUIOCKOCTSIMH

26 KoopanHaTHo-BeKTOpHbiH MCTOA 1pH https://lib.myschool.edu.ru/content/5379
pEIICeHUN TEOMETPUUYECKUX 3a/1a4
KonTtponsHas padora no teme

27 "BeKTOpel 1 KOOpAUHATHI B
nmpocTpaHcTae”

28 losropenne, obobmenme 1 https://mathb-ege.sdamgia.ru/

cHCTeMaTH3aIys 3HaHU . OcHoBHBIC



https://lib.myschool.edu.ru/content/4054
https://lib.myschool.edu.ru/content/5700
https://lib.myschool.edu.ru/content/5020
https://lib.myschool.edu.ru/content/5019
https://lib.myschool.edu.ru/content/5379
https://mathb-ege.sdamgia.ru/

¢burypsl, hakTsl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEHUe, 0600MIICHNE U
cucremaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://mathb-ege.sdamgia.ru/

30

[ToBTOpEeHnue, 06oOIIEeHNE U
cHCTeMaTH3alMs 3HaHUu|. 3a1a4un
TUIAHUMETPUU B METOJIbI UX PEIICHHUS

https://mathb-ege.sdamgia.ru/

31

[ToBTOpEeHuE, 0600IICHNE 1
cucTeMaTHu3aIys 3HaHuHA. 3amaun
TJIAHUMETPUHU U METOJIBI UX PEIICHHS

https://mathb-ege.sdamgia.ru/

32

[ToBTOpEeHue, 0600IICHNE 1
cucrTeMatu3anys 3HaHuil. OCHOBHEIE
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUH

https://mathb-ege.sdamagia.ru/

33

Hrorosast koHTpoJIbHAs paboTa

34

[ToBTOpEHUE, 0000IICHNE U
CHCTEMAaTHU3alusA 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://mathb-ege.sdamgia.ru/
https://mathb-ege.sdamgia.ru/
https://mathb-ege.sdamgia.ru/
https://mathb-ege.sdamgia.ru/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AkiuonepHoe oomectBo «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

Kpynuna H.H. "Iloypounslie pa3zpabotku o reomerpun. 10 xinacc. K YMK
A.C. Aranacgna", BAKO,2020.

Sposenko B.A. "[loypounsie pazpadotku no reomerpun. 11 kmacc. K YMK

A.C. Aranacgna", BAKO,2020.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

bubnmmoreka IIOK

http://school-collection.edu.ru

http://www.fipi.ru/

http://www.ege.edu.ru/

POII

YUYU.RU


http://www.fipi.ru/
http://www.ege.edu.ru/
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