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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh U3YUCHHSI JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH M IMPEAMETOB T'yMAHUTAPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
O0y4aIOIUMHUCS MOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
HNOCTPOEHUU LIETIOYKH JIOTHUECKUX YTBEPKACHUN NPHU PEIICHUU T€OMETPUUECKUX
3aJa4, YyMEHHE BBIIBUIATb U ONPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'O LHMKJIA, B YaCTHOCTU
duznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYE€HUU T€OMETPHHU, KaK COCTaBJISAIOUIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTrka»  yepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIOJIb30BaHUsl Oosiee TIOyOOKMX T€OMETPUUYECKUX 3HAaHMM U JIEeHCTBUH,
CHeM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(hecCHOHATBEHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

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

paciiipeHe NpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTH MUPOBOM KyJbTYphl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBaTh U HM3ydaTh
pa3Hble ABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE NOHITUITHOTO amnmnapara 1no pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUTh

HCCTaHAApPTHLIC CIIOCOOBI PELICHUS 3aaa4,



dbopMupoBaHHE YMEHUS PACIIO3HABATh HAa YepTEkKaxX, MOACIAX U B PeaIbHOM
MUpE MHOTOTPaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJENH;

¢dbopMupOBaHHE TOHMMAaHHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOCHUS
MaTEeMaTUYeCKUX TEOpHUil, (OpMUpPOBAHUE MOHUMAHUS POJIA AKCHUOMATUKHU TMpPHU
MIPOBEIAEHUHN PACCYKIACHUM;

¢bopMupOBaHHE yYMEHHUS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELICHUs, YMEHUA UX IMPUMEHSTH, MPOBOAUTH JIOKA3aTEIIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
bopMHpOBaHHE MPEACTABICHUS O HEOOXOAMMOCTH  JI0KA3aTENbCTB  IPHU
00OCHOBaHMU MaTEMATUYECKUX YTBEPKJIECHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCyKICHUM;

pPa3BUTHE M COBEPIICHCTBOBAHWE WHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
CHOCOOHOCTEN O0yuarommxcs, MO3HaBaTEIbHOW aKTUBHOCTHU, UCCIIEI0BATENbCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, HUHTEpPECa K U3YUEHUIO TEOMETPUU;

¢opMupoBanrue (yHKIUMOHAIBHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETpPHUMU:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX >KM3HEHHBIX CUTYalUSX U IPU U3YYEHHUH APYIHX
y4eOHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEAJTbHBIX CHUTYallMid, UCCJIENIOBAHUS MOCTPOEHHBIX MOJENEH,
WHTEPHPETALNHN [TOJTYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMHU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBusroTcsi:  «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSAMUY», PEIEBAHTHBIMU T'€OMETPUM Ha YIIIyOJEHHOM ypOBHE OOy4eHHsS B
10-11 kyaccax, OTHOCHTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4e€OHOro Kypca, a

dbopMHupoBaHHWE JIOTMYECKUX yMEHHUH  pacmpenenserci He TOJBKO  TI0



CoJiepKaTeIbHBIM JIMHUSAM, HO U TI0 ToAaM oOyudenus. Coneprkanue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHoii paboueit
IPOrpaMMBbI, paclpeAeN€HHbIM 0 TOoJaM OOY4YeHHS, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIUITHATIBHBIM BOIIPOCAM 00yYaroIrecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OpPraHW30BaTh  OBJAJCHHE
T€OMETPUUYECKUMHU TTOHATHSMH U HaBBIKAMU TIOCIII0OBATEIBHO U TIOCTYMATEIbHO, C
cOOJI0ICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00yJalOMNXCsl, PACIIUPSISL U yTITyOIIsist
e€, 00pasys MPOYHbIE MHOKECTBECHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3garh  ycnoBus s guddepeHuuanuu  00ydeHHs,  MMOCTPOCHHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpaMM, OOECHEYUTh YIIyOJIEHHOE
U3Y4YEHHUE T€OMETPUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO H3YyYEHUS MATEMAaTHKU C
yu€ToM BbIOOpa Oyayuiel mnpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM U podeccuoHaIbHBIM 00Pa30BAHUEM.

Ha wu3yuenme yuebHoro kypca «l'eomerpus» Ha YriIyOIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102

yaca (3 Jaca B HEJIETO).



COAEPXKXAHUE OBYUYEHUA

10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielibHble W CKpeliuBaromuecss npsimble. [Ipu3Haku CKpelmMBarOmuXCs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U INIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
MpsIMbIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPATIIETBHOCTD MIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIeNIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapaysiesibHONW MPOEKIUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMHU, yTOJ
MEXKy NMPAMBIMH B IIPOCTPAHCTBE. llapajuienbHOCTh MIIOCKOCTEN: NapajlieIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpadAp, MapajuieleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHAUKYIISIPHBIEC MPSAMbBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM IO IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[lepneHaUKyISIPHOCTh  TUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX MEPIEHIUKYIIAPaX.

VYriael B NPOCTPAHCTBE: YroJl MEXKAY NPSMOM U IUIOCKOCTBIO, JBYTPAaHHBIN

YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbId U MHOTOI'PaHHbIE YIJIbIL.



CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopeMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzapl MHOrOrpaHHHMKOB, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenumien, NOPSAMOYTOJBHBIA — NApajUlelenune]] ©W €ro  CBOMCTBA.
Kparyaiimme 1myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: nN-yronbpHas mnHupamuia,
npaBuwibHas W yceu€HHass nupamuiabl. CBoiicTBa péOGep W OOKOBBIX TI'paHel
paBUIbHOW mHMpaMuibl. lIpaBuiibHBIE MHOIOTPaHHUKHW: IMPABWIIbHAs NpU3Ma U
IIpaBWIbHAS IMPAaMHIA, TNPABUIbHAA TPEYTrOJIbHAS IHpPaMHUIAa W TPABUJIBHBIN
TeTpasap, KyO. IlpeacraBieHue O mpaBUWIbHBIX MHOIOTPAHHUKAX: OKTajJp,
JOACKAdIP U UKOCADIP.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHalid, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPHU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTM W TOBEPXHOCTH TNPABUIBHOM MHpPaMUbI,
TeOpeEMa O IUIOLIAAN YCEYEHHON TUPAMHUIBI.

CumMeTpuss B NOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  INPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunena, CUMMETPHUS MPAaBWIBHBIX NPU3M, CUMMETpPHUSA IPABHIBHOU
MTAPAMHUJIBL.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS ¢ BEKTOpPAMHU: CI0KEHUE
Y BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha

yucno. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.



[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3jIoKEHUH BEKTOpa MO TPEM
HEKOMIUIaHapHBIM  BekTopaM. [IpsmoyroipHass  cuctema  KOOpAUHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpAMHATAMU TOYEK. YTOd MeXAy Bekropamu. CKalsgpHOE MpOU3BEACHUE

BCKTOPOB.

11 KIIACC

Tesia Bpalmenus

[ToHsATHSA: IMWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAs ITOBEPXHOCTD,
chepuueckas MOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpalieHus:
IUWIMHAP, KOHYC, yCeUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacmosioxeHue
chepbl U TUIOCKOCTH, KacaTeidbHas IIJIOCKOCTh K cdepe. M3o0paxkeHue Ten
BpalieHus: Ha TiockocTh. Pa3Béprka mumuuapa U koHyca. Cummerpus chepbl U
miapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW TMPU3MBI, MIIMHIPA, TUpaMHUIbl U KoHyca. OOBEM Iapa W 1M1apoBOTO
CErMEHTa.

KoMOuHanum Ten BpamieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWJIMHIpP, OMNHCaHHas oOKoJio uuiauHapa. llepeceuenue cdepsl u 1mapa ¢
miockocThio. Kacanue miapa u cdepsl MmIockocThio. [loHSTHE MHOTOrpaHHUKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WJIH TEJO
BpaIeHusl.

[Tnomans MOBEPXHOCTH IUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ yacTel.
[lomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nonoOHeIx Quryp. IlpeoOpaszoBanue momodusi, romoTeTusi. Pemienue 3amad Ha

IJIIOCKOCTH C UCITIOJIb30BAHHUEM CTCPCOMECTPHICCKNX MCTO/OB.



[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAIICHUS: CEUSHUS LIMJIUHIPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIMHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUSI
CEUEHUI: METOJ] CIIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpeHOca
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bektopel B mpocTtpancTtBe. Onepauuu Haja BekTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpOoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. lIpsMoyronpHas
cucrema KoopauHaT B mpocTtpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3a1ad.

J{BUKeHUsI B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OtoOpakeHus. [IBWKeHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBMXCHUN: TapauIelbHBIA IEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.

[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyTroe), yMEHHUe
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

Cc(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE H3THUX JIOCTHIKEHUH B JPYrUX HayKaxX, TEXHOJOTHsX, chepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAYKM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaT€eMaTHYECKUM acleKTaM pa3jJu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:



chOPMHUPOBAHHOCTh yMEHHUS TPUMEHATH MaTeMaTHYeCKUe 3HAHUS B
UHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, PETyJsIpHas (GU3NYEcKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/J0POBUTEIBHOM IE€ATETEHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUS, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIEC JKU3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMYy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHYECKUX 33/1a4 MaTEMaTUYECKOW HAMPABICHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKONW  KYJIbTYpbl, IOHUMAHHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHHE TJI00ATIBHOIO XapaKkTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MATeMAaTHYECKHMX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’)Karolel Ccpelibl, IUJIAHUPOBAHUE IIOCTYNKOB U OLIEHKA HMX BO3MOXHBIX
MOCJIEICTBUM JJIsl OKPY KaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pa3BUTHUSI W 3HAYUMOCTH JUIS Pa3BUTUS I[UBUJIM3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KyJIbTypOll KakK CpEJCTBOM MO3HAHHS MHpA,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYID U HUCCIEIOBATEIbCKYIO JIESTEIbHOCTD

HWHIUBUAYAJIbHO U B I'PYIIIIC.



METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jjoruueckue JelicTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIIECTBEHHbIC MPU3HAKK MaTEMaTHUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNs TIOHATUN, YCTAaHABIMBATh CYHIECTBEHHBIN MPU3HAK KIacCU(UKAIUY,
OCHOBAHUS JiJ1s1 000OIIECHUS U CPABHEHHUSI, KpUTEPUU TTPOBOAMMOTO aHAIIN34;

BOCIIpUHUMATh,  (popMylIupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE;

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

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IbI;

BBIOMpATh CMoco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUS, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, apTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHKE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEeKTa, IBJICHUS, MpoIlecca,

BBISIBJICHUIO 3aBUCUMOCTEH MCKIY O6’BCKT3_MI/I, SABJICHUAMM, ITPOLCCCAMU;



CaMOCTOSTENIbHO (OPMYIMPOBATh OOOOIIEHUS W BBIBOJBI MO pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH Je(UIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOTIPOC | IS PEIICHUS 3a/1a4H;

BBEIOMPATh MH(POPMAIIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYPHPOBaTh HH(POPMAIINIO, TPEACTABIATh €€ B pPa3IMUHBIX (GopMax,
WUTIOCTPUPOBATH TpaduyuecKy;

OILICHUBATh HaAEKHOCTD uHdopmaIuu 1o CaMOCTOSTEIILHO

c(OPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU U
HesiMM  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHUS IO XOMY PELICHUs 3a1auy,
KOMMEHTHUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAEMOUN TEMBbl,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIEHUsA, COIOCTABIATh CBOM CYXKACHUS C CYXICHUSIMU JPYIUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme

bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YIbTAThl PEUICHUS 3aa4d, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady

MPE3eHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUs 3a/1a4d, BEIOUpATh CIIOCOO pelIeHUs C
y49€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENIbHON  pedJeKkcud Kak  OCO3HAHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOM 3a/1au;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTHh TIPH PEIICHUU 3aJ]1a4yH,
BHOCHUTH KOPPEKTHBHI B JICATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH MPUYUHBI
JIOCTIDKEHUSI WJIM HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eITEIbHOCTD:

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl mTpW pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JeSATEeLHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOTOBApUBATHCS, OOCYX IaTh TMPOIECC W Ppe3yabTaT paboOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMoOBHIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBl M

KOOPpAWMHHUPOBATL CBOU HeﬁCTBHH C ApyruMM 4YJICHAMH KOMaH/bl, OLCHHBATbL



KayeCTBO CBOET0 BKJIaJa B OOMIMM MPOAYKT MO KPUTEPHIM, CHOPMYITUPOBAHHBIM

Y4aCTHUKaMH B33HMOI[€§ICTBHH.

IMPEAMETHBIE PE3YJIBTATDBI

K koniry 10 ki1acca o0yyaronuiicss HAyquTCs:

CBOOOJTHO OINEPUPOBATH OCHOBHBIMH TOHATHSIMH CTEPEOMETPUH TpU
pELICHUH 33a4 U TPOBEACHUHN MAaTEMaTHUYECKUX PACCYKICHUN;
IPUMEHATh aKCHOMBI CTEPEOMETPHM U CIEACTBUS M3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/aY;

KJIAaCCU(HUIIMPOBATh B3aMMHOE PACIOJIOKEHHE NPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJIHO  OIEpUpOBaTh IOHSATUSIMHU, CBSI3aHHBIMU C YIJlaMH B
IPOCTPAHCTBE: MEXY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOU H
IJIOCKOCTBIO;

CBOOOIHO OIEPUPOBATH MOHATHUAMHU, CBI3aHHBIMU C MHOTOT'PaHHUKAMU;
cBOOO/IHO pAclo3HaBaTh OCHOBHBIE BUABl MHOTOTPAaHHHUKOB (IIPU3Ma,
NUpaMU/a, MPSIMOYTOJIBHBIN Napajiesnenumnesn, Kyo);

KJacCU(PUIMPOBATh ~ MHOTOIPAHHMKHM,  BBIOMpass  OCHOBaHWUS IS
KJIacCU(UKaIIH,

CBOOOJHO  OMEpUpPOBaTh MOHATHUAMH, CBA3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajiebHOE, LEHTPAJIBHOE " OpPTOTrOHAJIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHITh U300paKEeHUsT QUTYP
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHMKOB Pa3IW4YHBIMA METOJAMH, BBINOJHATH
(BBIHOCHBIE) MIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:

BUJI CBEPXY, COOKY, CHU3Y;



e BBIUMCIATH IUJIOMIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IpU3Ma,
nupamMua), TCOMETPUUIECKUX TEN ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OChb M IUIOCKOCTh CHUMMETPHUHU, LEHTP, OChb U IUIOCKOCTH CHUMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pemarh 33JaYd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAXOXJCHUE T€OMETPUYECKUX BEJIMYHUH, NMPUMEHSS H3BECTHBIC METOIbI
[PY PELICHUU MAaTEMaTUUYECKUX 3a/a4 IOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJIO)KHOCTH;

e IPUMEHATH IPOCTEUIIHME IPOIPAMMHBIE CPEACTBA U  BJIECKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUU CTEPEOMETPUUECKUX 3a1aY;

e WU3BJICKATh, MNPeOOpPa30OBBIBATh WU HWHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTE)KaX U PUCYHKAX;

e IPUMEHATH IOJYYCHHBIE 3HAHUA HA T[PAKTHKE: CPAaBHUBATb U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlMU, NPUMEHITh U3YUYCHHBIE NOHATUS B
mpoiiecce IMOWCKa pEHieHUus MaTeMaTHU4ecKd  CPOopMyTupOBAHHOU
mpoOIeMbl, MOAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJIENIN C WCIIOJIb30BAHUEM IE€OMETPUUYECKHUX
MOHATUM W TEopeM, ammapara ajareOpbl, peniaTth MPakKTUUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

e WMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHUYECKOW W c(hepruyeckor TMOBEPXHOCTAMU, OOBSICHATH CIIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) U
OOBSICHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAIICHWS,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB WM TEJ BpAIICHWS,
rE€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
IMOTI0O0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEIT BPAIICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, TMpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIliy Ha/l BEKTOPAMH,

3aJ1aBaTh MIIOCKOCTh YPABHCHHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O TUIOCKOCTH, B

eJIOM, Ha IPUMCHCHUC BCKTOPHO-KOOPAMHATHOT'O MCTO/Ja IIPU PCIICHUHU,



CBOOOJTHO ONEPUPOBATH TOHATUSMH, CBS3AHHBIMH C JBIDKCHHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA IBUKEHNUN;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAaHHUKOB © TeN BpalleHUs MpH
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB WM TEJ BPAILCHMS: CEUYCHHS LWJIMHIPA
(mapayuienbHO U NEPHEHIUKYISPHO OCH), CEUYCHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPIINHY), CEUCHUS Iapa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYEHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IIEPEHOCA CEKYIIEN TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSThL TeoOMETpUYecKre (AKThI JUIsi PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIIuX HECKOJIbKO IIaroB PpEIICHUs, €CIH YCJIOBUS
MPUMEHEHUS 3aJlaHbl B SIBHOM U HESIBHOU (opme;

pemaTh 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMaTUYECKHX OTHOIICHWH U
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE 3HaHUA HA  MPAKTUKE:  CpPaBHUBATb,
aHaJM3UPOBATh U OLICHUBATh PeAIbHBIC CUTYAIlUU, TIPUMEHSATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOMCTBAa B IIPOLIECCE IIOMCKA  PEILICHHUS
MaTeMaTuyecku  c(OpPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUd Ha SI3bIKE T'€OMETPHUH, HMCCIEOBATh MOCTPOCHHbIE
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapara anreOpbl, peniaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HaX0>XJICHUEM F€OMETPUYECKUX BEJINYMH;

UMETh TPEeCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak

COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnyecTBo yacoB
Ne HaumenoBanue pa3aeioB u JuieKTpOHHBIE (UG poOBbIE)
Konrpoasnsie IIpakTruyeckue
n/n TeM NPOrpamMMblI Bceero oOpa3oBaresibHbIE PeCypPChI
padoThI padoThI
1 BBenenne B cTepeoMeTpuio 23 1 https://resh.edu.ru/subject/17/7/
5 B3auMHoe pacnonoxeHue 5 1
NPSIMBIX B IPOCTPAHCTBE
IT :
3 P aﬂHeHBUH OCTh TPAVRRE A 8 https://resh.edu.ru/subject/17/7/
IIJIOCKOCTEN B IIPOCTPAHCTBE
[lepnieHAUKYISIPHOCTD
4 NPSIMBIX | TIOCKOCTEH B 25 https://resh.edu.ru/subject/17/7/
IIPOCTPAHCTBE
VYTIIBI B paccTOsSTHUS 16 1 https://resh.edu.ru/subject/17/7/
MHoOrorpaHHHKH 7 1 https://resh.edu.ru/subject/17/7/
BekTopsl B IpOCTpaHCTBE 12 https://resh.edu.ru/subject/17/7/
3 [ToBTOpEeHue, 06001IeHNE U 5 5
CcUCTEMaTHU3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB
- 102 6 0

[10 ITPOTPAMME




11 KJIACC

KoumuecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoabusie IIpakTHyeckue
NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padéoTbI patéoTbI
pecypchbl
1 AHaJIUTUYECKasi TEOMETPHUS 15 1
5 [ToBTOpEeHue, 0600IIeHNE U 15 1
CUCTEMaTHU3aIIMsl 3HAHUN
O0bEM MHOTOTpaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaan NOBEPXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEIN
6 JBmxeHus 5 1
7 [ToBTOpEHME, 0000IICHNE U 17 5
CHUCTEMaTHU3aIMsI 3HAHUN
OBIIEE KOJIMYECTBO YACOB IIO 102 8 0
[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTrBo yacoB

Bcero

KoHTpoJbHbIE
padéoTbI

IIpakTH4eckue
padéoTbI

JJIEKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIE

pecypchbl

OcHOBHBIE MpaBHIIa U300pAKEHUS HA
PUCYHKE IIOCKOCTH, MapaJlJIEIbHbIX
NPSIMBIX (OTPE3KOB), CEPEUHBI
OTpe3Ka

[TonsTHS CTEpEOMETpUM: TOUKA,
npsiMasi, II0CKOCTh, TPOCTPAHCTBO.
OcHOBHBIE MpaBUIIa U300pAXKEHHS HA
PUCYHKE TJIOCKOCTH, TapaJIJIENbHBIX
MPSAMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

[TonsATus: nepecekaronmecs

IIIIOCKOCTH, ICPCCCKAIOIIHUECA ITpsAMasd
" IIJIOCKOCTD, MOJYIIPOCTPAHCTBO

[TonsTus: nepecekaromuecs
IJIOCKOCTH, MTEPECEKAIOIINECS TpsMast
Y TJIOCKOCTD; MOJYyIIPOCTPAHCTBO

MHororpaHHuKH, U300paxxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX




Guryp, HeCyIEeCTBYIOMUX 00BHEKTOB
MHororpanHuKH, n300paskeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
Guryp, HeCyIeCTBYIOIUX 00BHEKTOB

AXKCHUOMBI CTCPCOMCTPHH U IICPBLIC
CJIICOCTBUA N3 HUX

10

AXCHOMBI CTCPCOMCTPHH U IICPBLIC
CJIICOCTBHUA N3 HUX

AKCHOMBI CTEPEOMETPHUH U TICPBHIC
cnenctBus 3 HUX. CrocoOBI 3a1aHMs
MPSIMBIX U TUIOCKOCTEN B
npocTtpadcTBe. O003HAYCHUS TIPSIMBIX
Y IUIOCKOCTEN

N300pakeHne ceueHnid mupamMubl,
Ky0a ¥ TPU3MbI, KOTOPBIC TIPOXOISAT
yepes ux péopa. M3obpaxkenne
MepPECEUCHUSI TIOTYyUEHHBIX
mrockocTer. PackpammBanue
MTOCTPOEHHBIX CEYCHUI pa3HBIMH
IIBETAMH

11

N3obpakeHne ceueHn TUpaMu/IbI,
Ky0a ¥ mpU3MbI, KOTOPHIE TIPOXOJIAT
gyepe3 ux péopa. M3obpakenue
NIEPECCUCHUSI MTOTyYEHHBIX
IockocTen. PackpammBanue




12

IMOCTPOCHHLBIX CeUYeHUM PasHbIMHA
OBCTaMH

N300paxxeHne ceueHnid mupaMubl,
Ky0a U IpU3Mbl, KOTOPBIE IPOXOISAT
gyepe3 ux péopa. Mzobpakenue
IIEPECEUYECHMSI TOJTYyUYEHHBIX
mrockocrer. Packpammsanue
MOCTPOEHHBIX CEYEHUN pa3HbIMU
[[BETAMHU

13

N300paxkeHre cCeUCHH TUPaMHUIbI,
Ky0a ¥ IPU3MBbI, KOTOPBIC IPOXOAT
yepes ux péopa. M3obpakenne
MIePECCUCHUS TTOTYICHHBIX
mIockocren. PackpammBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMU
1[BETaMH

14

Merton ciienoB st TOCTPOEHUS
CEUCHUM

15

Meton cienoB st TOCTPOEHUS
ceueHuid. CBoMCTBa nepeceyeHui
MPAMBIX U TIIOCKOCTEN

16

MeTon ciieoB sl TOCTPOSHUS
ceueHuid. CBoMCTBa nepeceyeHui
IIPSIMBIX U IIJIOCKOCTEN

17

[TocTpoeHue ceyeHnit B mupamu/ie,




18

19

20

21

22

23

KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aaHne BBIHOCHBIX YepTexei u
3aIKCh MIarOB MOCTPOCHHUS

[TocTpoenue ceueHnil B nupaMue,
KyOe 1o TpéM TouKaM Ha p&Opax.
Co3nanue BBIHOCHBIX YepTexel 1
3aIUCh 1IaroB MOCTPOCHUS

[locTpoenue ceueHnii B nupamuze,
KyOe 1o TpéM Toukam Ha pE€Opax.
Co3znaHue BBIHOCHBIX YEpTEXel U
3aMKCh 1IaroB MOCTPOEHUS

[locTpoenue ceueHnii B nupamue,
KyOe 1o TpéM Toukam Ha pEOpax.
Co3maHne BBIHOCHBIX YEPTEKEN U
3aMUCh 1IaroB MOCTPOSHUS

[ToBTOpenue mianumerpuu: Teopema

0 MPOTIOPITUOHATBHBIX OTPE3KaXx.
[Tono6ue TpeyroibHUKOB

[ToBTOpenue mnannmerpuun: Teopema

Menenas. PacueTsl B ceueHUAX HA
BBIHOCHBIX uepTexax. Mcropus
pa3BUTHS IUNIAHUMETPUH U
CTEpPEOMETPUH

KonTtpomarsHas pabota "AxcroMbI
crepeomeTpuun. Ceuenus"




24

B3anmHo€e pacnonoxeHue npsMbIX B
npocrpaHcTBe. CKpelnBaronecs
npsimble. [Ipu3Haku
CKPEILMBAIOIINXCS MPSMBIX.
[TapanienbHble MpsMbIE B
IIPOCTPAHCTBE

25

26

27

28

Teopema o0 CyIlIeCTBOBAaHUU U
€MHCTBEHHOCTH NPSIMOU
[apaJUICIIbHON JaHHOU MPSIMOM,
MPOXOASAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIXKAILEH Ha
NaHHOM npsMou. Jlemma o
MEPECEUCHUHN MAPATIIETbHBIX MPSAMBIX
IIJIOCKOCTBIO

[TapannenbHOCTB TPEX MPAMBIX.
TeopeMa o TpEX mapaIeIbHBIX
npsMbIx. Teopema o
CKPELIMBAOIINXCS MPSIMBIX

[TapannenbHOE POEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NAPaAJJIEIBLHOTO
npoekTupoBanus. M3o0paxenue
pa3HBIX GUTYpP B MapajIeIbHON
MPOEKLNH

LlenTpanbHas npoekuus. YToi ¢
COHAITPaBJIEHHBIMH CTOPOHAMHU. YTOJI




29

30

31

32

33

MEK1y IPSIMBIMH

3agauun Ha JOKA3aTeIbCTBO U
HCCIIeIOBAHUE, CBSI3AHHBIE C
PAacCIIOIOKEHUEM TPSIMBIX B
IPOCTPAHCTBE

[TonsATHSA: MapaUIEIbHOCTD NPSMON U
IJIOCKOCTHU B mpocTpaHcTse. [Ipu3Hax
M1apaJuIeIbHOCTHU HPSIMON U
mrockoct. CBOMCTBA
[apaJIEIbHOCTH MPSIMOM U TNIOCKOCTH

['eomeTpuueckue 3a1a4um Ha
BBIYMCIIEHNE U OKA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTHIO
MPSIMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceueHusi, MPOXOASIIETO
yepes JaHHYIO PSIMYIO Ha YePTEkKE U
apajuvieabHOTO IPYTrOr MPSIMOM.
Pacuér oTHOmMECHMM

[TapasutenbHas npoekuus,
MIPUMEHEHUE JJ1s1 TOCTPOSHUSI
ceyeHui Ky0a U mapajienenume/a.
CaolicTBa mapajuiesienumeaa u
MIPU3MBI

34

HapaJ'IHCJ'IBHBIC IIJIIOCKOCTH. HpI/I3HaKI/I




35

36

37

38

39

MapajuIeIbHOCTH JIBYX IIOCKOCTEN

TeopeMa o mapajuieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOASAIIEN Yepe3 TOUKY, HE
MPUHAJIEKAITYIO TAHHOMW TTIOCKOCTHU
U CJICICTBUS U3 HEE

CBoMCTBA MApAIIIENBHBIX INIOCKOCTEMN:
0 MApaJUIETbHOCTH NPSIMBIX
MEPECEUCHHMSI PU MTEPECECUEHUH IBYX
IapaJuIeIbHBIX IIIIOCKOCTEW TPEThEN

CBoMCTBA MApAIIIENBHBIX INIOCKOCTEM:
00 OTpe3Kax napajjiesIbHbIX NPAMBbIX,
3aKJIIOYEHHBIX MEKITY
napajuieIbHbIMU IIOCKOCTSIMU; O
[IEPECEYEHNUH NPSIMOU C IBYMS
NapasuieIbHIMU TJI0CKOCTSIMHU

[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPUS
MPSMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napasuiesienunena

Boluucnenue 1auH OTpE3KOB B KyOe U
MIPSMOYTOJIBHOM MapaIIEIECIUIIe e




42

43

44

[leprieHIUKYISIPHOCTH NPSIMOMN U
iockocTu. [Ipu3Hak
NEPIEHANKYJIIPHOCTH NPSAMON U
IUIOCKOCTH

[leprieHIUKYISIPHOCTD IPSIMON U
rockocTu. Ilprusnax
[IEPIICHIUKYJIAPHOCTH NPAMOU U
IIJIOCKOCTH

Teopema o0 CylIeCTBOBAHUU U
€IUHCTBEHHOCTH IIPSIMOH,
MPOXOJAILIEH YepPe3 TOUKY
MIPOCTPAHCTBA U MEPIECHANKYISIPHOUN K
MIJIOCKOCTH

45

46

[ImockocTH U EPIIEHANKYIISIPHBIE UM
IIpsIMbIE B MHOTOI'PAHHUKAX

[ImockocTH U EPIIEHANKYIISIPHBIE UM
MPsIMbIE B MHOTOIPAaHHUKAX

47

IleprieHIMKYIISIp ¥ HAKJIOHHAS.
ITocTpoenue neprnesauKysipa us3
TOYKH Ha NPSIMYIO

48

[TeprieHIUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKysipa us3
TOYKH Ha NPSIMYIO

49

Teopema o TpEX NEPNEHAUKYIAPAX




(npsimast m oOpaTHas)

Teopema 0 TpEX NEPIEHAUKYIAPAX

50
(mpsiMasi u oOpaTHas)

51 VYros Mexy CKpelUBarOIIUMUCS
IPSAMBIMA
[Torck nepneHIUKYIIPHBIX TPSIMBIX C

52 MTOMOUIBIO0 NEPIEHANKYISPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE TPOEKTUPOBAHUE
[locTpoenue ceueHuii kyoa, MpuU3MBsl,

54 MPaBUJIBHOW MUPAMUABI C TOMOUIBIO
OPTOTOHAJIBHOM MPOEKIUU
[TocTpoenue ceueHuit Kyoa, MPU3MBI,

55 MPaBUJIBHOWM MUPAMUIBI C TOMOUIBIO
OPTOTOHAJIBHOM MPOCKIUU
CummMmeTpus B IpOCTPAHCTBE

56 OTHOCHUTENBHO TIIOCKOCTH. [TnockocTu
CUMMETPHI1 B MHOTOTPAHHUKAX
[Ipu3Hak neprneHIuKyIspHOCTH

57 MPAMOM Y TIOCKOCTH KakK CJIEACTBUE
CUMMETPUH

58 IIpaBunbHbIE MHOrOTpaHHUKU. Pacyér
PACCTOSIHUM OT TOYKH JI0 TIIOCKOCTH

59 IIpaBuibHBIE MHOTOIpaHHUKH. Pacyér




60

paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIOCKOCTH

Crioco0bl OMYCTUTh MEPIEHANKYJIISPBIL:
CUMMETPHS, CABUT TOYKH 110
[1apajuIeIbHON NPSMOU

61

CnBur no HemapaIeNbHON IPSIMOH,
W3MEHEHUE PACCTOSHUMN

62

63

64

65

66

Kontponbnas pabora "B3aumuoe
PACIIOJIOKEHUE TPSIMBIX U ITIOCKOCTEH
B IIPOCTpaHCTBE"

[ToBTOpEHUE: Yroyl MEX Iy MPSIMBIMU
Ha IJIOCKOCTU, TPUTOHOMETPHUS B
MIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEHUE: YrOa MEXIY
CKPEILUBAOIIUMUCS MIPSIMBIMU B
MIPOCTPAHCTBE

['eomeTprueckue MeTOIbI
BBIYUCJICHUS YIJIa MEXAY MPSIMBIMU B
MHOT'OTpaHHHKAX

JIByrpanHsbIil yroj. CBOWCTBO
JUHENHBIX YTJI0B ABYTPAaHHOTO yTIJia

67

[TepnenanKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMHO
MEePIEHANKYJISIPHBIX MTOCKOCTEH




68

[Ipu3Hak nepneHauKyJIsIPHOCTH
IUIOCKOCTEM; TEOpPEMA O IIPAMOM
NEPECEUYEHUs JIBYX IIJIOCKOCTEN
NEPIEHIUKYJISIPHBIX TPETHEN
IJIOCKOCTH

69

70

71

72

73

74

[IpsiMOyTOJIbHBIN TTapaJLICICTUIIE,;
Ky0; U3MEpEeHHUs, CBOMCTBA
MPSIMOYTOJIBHOTO MapaJijieenuIiea

Teopema 0 quaroHan
MPSAMOYTOJBHOTO Tapajijieenuneaa u
CJIE€CTBUE U3 HEe

CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4u, CBSI3aHHBIE CO B3aUMHBIM
PACIIOJIOKEHUEM TIPSMBIX U
MIJIOCKOCTH

[ToBTOpEHNE: CKPEIIMBAOIIAECS
MpsAMBIE, TapaJIJIEIbHbBIC INIOCKOCTH B
CTaHIAPTHBIX MHOTOTPAHHUKAX

[Tapa napanenbHbIX MIOCKOCTEN Ha
CKPEUIUBAIOIINUXCS MPSMBIX,
PAcCTOsTHUE MEXKIY
CKPEILUBAIOIIUMUCS TIPSIMBIMH B
MPOCTHIX CUTYaALIHSIX

Paccrosinue ot TOUKM J0 IINIOCKOCTH,
pacCTosAHUC OT HpHMOﬁ J0 IINIOCKOCTH




Brruncienne paccTossHUN MEXIY
CKPELIMBAIOIINMHUCS NPSIMBIMU C

& MOMOIIBIO MEPIIEHANKYIISIPHOM
IJIOCKOCTH
TpéXrpaHHbIN yroj, HEPAaBEHCTBA IS

76 TpEeXTpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CUHYCOB ISl TPEXTPAHHOTO yTJia

77 DneMeHThI cPeprUUeCKOi TEOMETPUH:
reoJIe3UYECKUE JINHUK Ha 3eMIIe

78 KoHntpoibHas padota "YTibl 1
paccrosHus"

79 CucreMaru3anus 3HaHHUM
"MHOTrOTpaHHUK U €T0 3JIEMEHTHI"

80 [Tupamuia. Bunasl nupamu.
[IpaBunbpHas nupamuga

81 [Ipu3ma. [Ipsimas u HaKJIOHHA
npu3mel. [IpaBusibHas npusma
[Ipssmont mapasnenenunen,

82 MPSIMOYTOJIBHBIN Mapasieienunes,
KyO

83 Brinykibie MHOrOrpanHuku. Teopema
Ditnepa

84 Brinmykibsie MHOTOrpanHuku. Teopema




Oitnepa. [IpaBunbHbIE U
MOJTyTIPaBUIIbHBIE MHOTOTPAHHHUKH

KonTponbnas pabota

8 "MHOrOrpaHHuKN" 1

36 [ToHsiTHE BEKTOpa Ha MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 Pa3HocTh BEKTOpOB 1

89 [IpaBuio napamenenunena 1

90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa no 6aszucy Tpéx

91 BEKTOPOB, HE JICKAIIUX B OHOMN 1
TIJIOCKOCTH

92 CkansipHOoe TIpou3BeIcHUE 1

93 Brraucnenue yrira Mexxay BEeKTOpaMH 1
B ITPOCTPAHCTBE

94 [Ipocrenmue 3anaum ¢ BEKTOpAMU 1

95 [IpocTeiiue 3agaun ¢ BEKTOpaMu 1

96 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1

97 [Ipocreiiue 3agaun ¢ BEKTOpaMu 1

98 O0o0011IeHNE U cCUCTEMATH3AIIUI 1
3HAHUU

99 O0600611eHre U cucTeMaTU3alus 1




3HAHUN

100 Htorosas koHTpoJbHas paboTa
101 Ntorosas koHTpoJbHas paboTa
102 O6o6HU1eHI/Ie U CHCTEeMaTu3alus 1
3HAHUHN
OBILEE KOJIMYECTBO YACOB IIO 102

[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTrBo uacoB

KouTpoJ/bHbIE
Bcero P
padoThI

IIpakTnyeckue
padéoTbI

Jlara
U3Yy4YeHUs

JJIEKTPOHHBIE
uu(ppoBbIe
oOpa3oBarejibHbIEC

pecypchl

[ToBTOpEHNE TEMBI
"KoopauHatsl BeKTOpa Ha
IUIOCKOCTH U B
IIPOCTpAaHCTBE"

[ToBTOpEHNE TEMBI
"CkaJIsIpHOE MTPOU3BEACHUE
BEKTOpPOB"

[ToBTOpEHUE TEMBI
"BrrunciieHue yria Mexmay

BEKTOpaMH B MPOCTPAHCTBE'

[loBTOpEHNE TEMBI
"VYpaBHEHUE MIPSAMON,
MPOXOJAIIEH Yepe3 JIBE
TOYKH"

YpaBHEHHE TIIIOCKOCTH,
HOpMaJb, YypaBHEHUE
IJIOCKOCTH B OTPE3KAX

VYpaBHeHUE MII0CKOCTH,
HOpMaJlb, ypaBHEHHE




IINIOCKOCTH B OTPC3KaAX

BCKTOPHOC IMPOU3BCACHUC

10

11

12

13

JInHelHbIE HEPaBEHCTBA,
JIMHENHOE
IPOrPaMMHUPOBAHUE

JIuHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTpaMMHUPOBAHUE

AHaIUTHYECKUE METOIEI
pacyéra yria Mexuy
PSIMBIMU B
MHOTOTPAHHHUKAX

AHaIUTUYECKUE METOIEI
pacyéra yria Mexuy
TIOCKOCTSIMH B
MHOTOTpaHHHUKAX
dopmyna pacCTOSAHUS OT
TOYKHM JI0 INIOCKOCTH B
KOOpJIUHATaX

Haxoxenue pacctosHui ot

TOYKH JI0 TIJIOCKOCTH B KyOe

14

Haxoxenue pacctosHui Ot

TOYKHU JIO INIOCKOCTH B
MPaBUJILHOW MUPAMU/IE




15

16

17

KoHTposbHas padorta
"AHanuTuyeckas
reometpus"

CedeHus MHOTOTPAHHUKOB:
CTaHJapTHBIC
MHOTOTPaHHHUKHU

CedeHns MHOTOTPAHHUKOB:
METOJI CJIE/IOB

18

CedeHusi MHOTOTPAaHHUKOB:
CTaHIAPTHBIE TNIOCKOCTH,
MepeceyeHus NPSIMbIX U
IUIOCKOCTEH

19

[TapajutenbHbIE IPSIMBIE U
IJIOCKOCTH: MApAJUICIIbHBIE
CEUCHMUS

20

[TapajutenbHbIE IPSIMBIE U
TUIOCKOCTH: PACUYET
OTHOLIEHU

21

22

[TapajutenbHbIE IPSAMBIE U
IIJIOCKOCTH: YTJIBI MEXKIY
CKPEIIMBAOIUMUCS
IPSIMBIMHU
[leprieHIUKYISIpHBIE TIPSAMBIE
Y IJIOCKOCTHU: CTAHAAPTHBIE




23

24

25

26

27

28

Iapbl NEPIEHANKYJIIIPHBIX
IIJIOCKOCTEH U NPSAMBIX,
CUMMETPUHU
MHOI'OTPaHHHUKOB

[leprieHIUKYIISIpHBIE TIPSAMBIE
U IJIOCKOCTHU: TEOpEMA O
TpexX NEPHEHIUKYIApax
[leprieHIUKYIISIpPHBIE TIPSMBIE
Y TJIOCKOCTU: BBIYNCIICHHUS
JUIMH B MHOTOTPaHHUKAX

[loBTOpEHueE: mIomagu
MHOTOYTOJIbHUKOB,
dbopMyIIbl TS TUTOIIAIEH,
cooOpakeHus o100us
[loBTOpEHueE: mIomanu
MHOTOYTOJIbHUKOB,
bopMyIIbl TS TUTOIIAIEH,
cooOpakeHusl o100us
IToBTOpEHME: IIIOIIAAN
MHOTOYTOJIbHUKOB,
bopMyIIbl TS TUTOIIAIEH,
cooOpakeHusl o100us
[Imomanu ceuenui
MHOTOTPAaHHUKOB: IO/
MIOBEPXHOCTEH, pa3pe3aHus




29

30

31

32

Ha YacTH, COOOpaKeHHUs
moxoous

[Imomanu ceuenuit
MHOTOI'PaHHHUKOB: TUIOLIAIH
ITIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakeHUs
nojoous

KoHTtposnbHas padota
"IloBTOpEHue:
MHOTOTPAHHUKH, CEUCHHUSI
MHOTOTPaHHHUKOB"

O06BEM Tena. O0beM
MPSMOYTOJIEHOTO
napasuieNienunes1a

3agaun 00 yABOEHUH Ky0a, 0
KBaJpaType Ky0a; o
TPUCEKIINH yTiia

33

CtepeomMeTprUUueCcKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
PSMOYTOJIBHOTO
napaijiesienurne1a

34

[Ipuknagneie 3a1a4uu,
CBSI3aHHBIEC C BHIYMCICHUEM
00bEMa NPsIMOYTOJILHOTO
napajieNenunena




35

36

O0BEM NpAMON TPU3MBI

CrepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYHCIICHUEM
00BEMOB MPSAMOI TPU3MBI

37

[IpukinanHbie 3a1a49H,
CBSI3aHHBIE C 00BEMOM
PSAMOU MPU3MBI

38

Brruucnenune o65EMOB TeI €
MTOMOIIBIO OMPEAECIEHHOTO
unTerpana. Oobém
HaKJIOHHOW NPHU3MBI

39

Brraucnenne o0bEMOB TEII €
TIOMOILBIO OMPEACIIEHHOTO
unTerpana. Oobém
TUpaMUIbI

40

dopmyia 06bEMa
nupaMuibl. OTHOIIEHUE
00bEMOB IIUPAMUJL C OOIIUM
yTII0M

41

dopmyna 06bEMa
nupaMuibl. OTHOIIEHUE
00bEMOB IIUPAMUJI C OOIIUM
yTII0M

42

CrepeoMeTpruyecKue 3a/1auu,




43

44

45

CBSI3aHHBIE C 00OBEMAMU
HAKJIOHHOM MPU3MBI

CrepeoMeTpruUecKue 3a/1auu,
CBSI3aHHBIC C 00BEMaMHU
TUpaMUIbI

[TpuxnaaHbie 3372491 MO
teme "OO0BEMBI TET",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW NPHU3MBI

[IpukiragHpIe 320294 11O
teme "O0BEMBI TET",
CBsI3aHHBIE C 00BEMOM
TUpaMUIbI

46

[Tpumenenue o0HEMOB.
BbruncieHue paccTosHUSA 10
TUTOCKOCTH

47

KouTtponbHas pabota
"OO0BEM MHOTOTpaHHUKA"

48

49

HuwimmHapuyeckas
MOBEPXHOCTh, 00pa3yIonne
HWINHAPUYECKOU
MIOBEPXHOCTHU

Hwmmeap. Ipsamoit kpyrosou
uwmeAp. [Inomans




50

MOBEPXHOCTHU LIMIMH]IPA
Konudeckast moBepXHOCTb,
oOpa3yromme KOHHIECKOn
noBepxHocTu. Konyc

51

CeueHue KoHyca
IJIOCKOCTBIO, TapaJlIeIbHON
MJIOCKOCTH OCHOBAHUS

52

Y ceu€HHbIN KOHYC.
N306paskeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

54

55

56

[Imomtaas OOKOBOM
MMOBEPXHOCTH U MOJHOMU
MOBEPXHOCTH KOHYCa

[Tmomtaas OOKOBOM
MTOBEPXHOCTH U MOJHOMU
MMOBEPXHOCTHU KOHYyCa

CrepeomMeTpruUecKUe 3a/1a4n
Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHHUE, TOCTPOECHUEM
CEYEHUU LUIIMH]PA, KOHYyCa
CrepeomMeTpruuecKue 3a/1a4u
Ha JI0Ka3aTeIbCTBO U
BBIYHCIIEHHUE, TOCTPOECHUEM
CEYEHUU LUIIMH]PA, KOHyCa




57

58

[IpuknanHele 3a0a4u,
CBSI3aHHBIC C IWJINHIIPOM
[IpuknanHele 3a0a4u,
CBSI3aHHBIE C LIWJIMHAPOM

59

60

61

62

63

Cdepa u map

[lepeceuenue chepsl U mapa
C T0CcKOCThI0. Kacanue
mapa u cepsl MIOCKOCTHIO.
Bun u nzo6pakenue mapa
[lepeceuenue cdepsl U mapa
C IJIOCKOCThIO. KacaHue
mapa u chepsl IIOCKOCTHIO.
Bun u nzo6pakenue mapa
VYpaBuenue chephl.
[Tnomans chepsl u e€ yacTeit

CummeTtpus cdepsl U mapa

64

CrepeomMeTprUecKUe 3a/1a4n
Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHUE, CBSI3aHHBIE CO
cdepoii u mapom,
MOCTPOEHUEM UX CEUYCHUH
MJIOCKOCTBIO

65

CrepeoMeTpuuecKue 3a1auu
HAa JI0Ka3aTeIbCTBO U




66

67

68

69

BBIYHCIICHHE, CBI3aHHBIC CO
cdhepoit u mapom,
MIOCTPOCHUEM UX CEUCHHIA
TUTOCKOCTBIO

[IpuknanHele 3a0a4u,
CBsI3aHHBIE CO cdepoii u
apom

[loBTOpEHNE: OKPYKHOCTH
Ha MJIOCKOCTHU, BEIYMCIICHHUS
B OKPY’KHOCTH, CTAH/IapTHBIE
nojoous

Pa3znuunbie KOMOMHALIMM Tel
BpalIeHUs U
MHOTOIPAHHUKOB

3agauu no teme "Tena n
ITOBEPXHOCTH BpaILEHUS"

70

3agaun no teme "Tena u
MOBEPXHOCTH BpalleHus"

71

72

Kontposnbhas pabora "Tena
Y TIOBEPXHOCTH BpaleHus"
O06BEM nununapa. Teopema
00 00BEME MPSMOTO
WIMHIPA

73

Brruuciiearne 00bEMOB TEI C




74

TIOMOUIBIO ONPEAEITIEHHOTO
uHTerpana. OobpEéM KoHyca
[Tnomaau 6OKOBOM U MOJHOM
ITOBEPXHOCTH KOHYCa

75

CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BBIYMCICHUEM 1
00BEMOB IWIMHAPA, KOHYCA

76

[IpuknagHbie 32124 1O
teMe "OOBEMEBI U IUIOIIAAN 1
MOBEPXHOCTEN TEN"

77

78

OO0BEM 1Iapa U 1apoBOro
cekropa. Teopema 06
o0béme mrapa. [Tmomans
cepol. CTepeoMeTpruyuecKue
3aJ1a4M, CBS3aHHBIC C
BBIUHCIICHHEM 00BbEMOB
1rapa, mapoBOro CerMeHTa
IIIApOBOT'O CEKTOPA

[TpukiagHeie 3a1a4u 110

teme "O0BEMBI TET",

CBSI3aHHBIC C 00BEMOM II1apa

U TIOIIA/IbIO Cephl. 1
CoOTHOIIEHUST MEXKTY

TJIOMIASIMU TTIOBEPXHOCTEN U
00BEMaMHM TTOJJOOHBIX TEJT




79

ITonoOHwIe Tena B
npoctpancTBe. MI3MeHeHNE
o0béMa mpu 1Mo I00uu.
CrepeoMeTpUUYECKHE 3a0a4H,
CBSI3aHHBIE C BHEIYUCICHUEM
00BEMOB TEJI U IIJIOIIAIEN
MMOBEPXHOCTEN

80

KontponsHas pabota
"IInomanay NoBEpXHOCTH U
00BEMBI KPYTJIbIX TEM"

81

JIBYOKEHUS TIPOCTPAHCTBA.
OtobOpaxkenus. JIBuxeHUs U
paBeHcTBO (uryp. O61mIHe
CBOMCTBA ABM)KCHUU

82

Bunb! nBukeHui:
NapajiyIeIbHbIN IEPEHOC,
LIEHTpAJIbHAsE CAMMETPUS,
3epKajbHasi CUMMETPHS,
IIOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanms mOI00MS.
[Tpsimas u chepa Diinepa

84

85

['eomeTprueckue 3a1aum Ha
IIPUMEHEHUE JBUKECHUSA

KoHuTtposnbHas pabota
"BekTopsl B mpocTpaHCcTBE"




86

O06o0u1aromee NOBTOpEHNE
11 mousaTHii 1 METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CUCTEMATU3AIIHSI
3HaHuii: "[lapaisienbHOCTh
IPSAMBIX U TUIOCKOCTEN B
IIPOCTPaHCTBE"

87

88

89

O6o0m1arolee NTOBTOPEHNE
11 moHATHII U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CCTEMaTU3aIUs
3HaHUM: "BeKTopsI B
npocTpaHcTBe"

Oo6o0u1aroiee NOBTOpEHNE
11 moHusaTHIA 1 METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTU3aLlUs
3HaHuM: "BekTopsl B
npocTpaHcTBe"

Oo6o01maroree MOBTOPEHUE
11 mousaTHii 1 METOIOB
Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTH3aI1s
3HaHui: "O0beM
MHOTOrpaHHUKa"




90

O06o0u1aromee NOBTOpEHNE
11 mousaTHii 1 METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CUCTEMATU3AIIHSI
3HaHuit: "O0beM
MHOTOIpaHHHKA"

91

92

O6o0m1arolee NTOBTOPEHNE
11 nmoHATHII U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CCTEMaTU3aIUs
snHaHuii: "[lmomann
MTOBEPXHOCTHU U 00BEMBI
KpYIJIBIX TEN"

Oo6o0u1aroiee NOBTOpEHNE
11 moHusaTHIA 1 METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CCTEMaTU3aIUs
3HaHuil: "Ilnomaau
MTOBEPXHOCTH U 00BEMBI
KpPYTJIBIX TEN"

93

94

Hrorosast KOHTpOIbHAS
pabota
Hrorosast KOHTpOIbHAS
pabota

95

[ToBTOpEeHME, 00600IICHNE 1




96

97

cCHUCTeMaTU3aus 3HAHUU

Uctopus pa3Butus
CTEPEOMETPUM KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX NHKECHEPHBIX
Y KOMIIbIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3Butus
CTEPEOMETPUU KaK HAYKU U
€€ poJb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKHU U
€€ poJIb B Pa3BUTUH
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITbIOTEPHBIX
TEXHOJIOTUH

99

Hctopus pazsutus
CTEPEOMETPUU KaK HAYKHU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH




Hcrtopus pa3Butus

CTEpEOMETPUU KaK HAyKH U

e€ poJib B pa3BUTHH

100
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIbIOTEPHBIX

TEXHOJIOTUN

Hcropus pa3sutus

CTEPEOMETPUH KaK HAYKHU U

101 €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX

TEXHOJIOTUH

Hctopus pazsutus

CTEPEOMETPUM KAK HAYKH U

102 €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBLIEE KOJIMHECTBO YACOB

[10 ITPOTPAMME 102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ['eometpust, 10-11 knaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiies

C.b. u npyrue, AkunonepHoe oomectBo "M3narenscto "[IpocBemenne”

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. [Toypounsie pazpadotku o reomerpun. 10 knacc / Coct. B.A.
Aposenko. - 3- e u3a. - M.: BAKO, 2019. - 304 c. - (B nomol1iib mKOJIbHOMY
YUUTEITIO).

2. [loypounsie pa3zpabotku 1o reomerpuu. 11 kmacc / Coct. B.A. Sposenko. -
3-e m31. - M.: BAKO, 2019. - 336 c. - (B moMo1ip mKOJIbHOMY YIUTEIIO).

3. 'eomeTtpus. 11 kmace : TeXHOTOTHYECKHAE KapThl YPOKOB 10 yueOHuky JI.C.
Aranacsua, B.® byry3osa, C.b. Kagomuesa, JI.C. Kucenésoit, 2.1". [To3gusaka

/ aBT.-cocT. I'.}O. KoBTyH. - Bonrorpan : Yuurens, 2019. - 242 c.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https:/fipi.

2. Menuareka «IIpocBemieHusi»

3. https://resh.edu.ru

4. ®oxchopa.py

5. https://skysmart.ru



6. http :// school - collection . edu . ru / - enunas xomnekmus IIOPoB

7. lesson.edu.ru

8. https://www.yaklass.ru

9. https://content.edsoo.ru/lab/subject/2/

10. http://markx.narod.ru/ - MmaTemaTrka B IIKOJIE

11. http://festival.1september.ru/articles/ - hecTuBaip Megarornueckux uaen
«OTKPBITBII YPOK»

12. www . ege .edu.ru - uapopmannonHslii mopran EI'D.
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