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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero o6pa3zoBanus, Tak Kak 00ecreyuBaeT BO3MOKHOCTh U3YUESHUS TUCUIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUM MPU PELICHUH T'€OMETPUUYECKHUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX JUIsl YCIEIIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KAK YAaCTU MUPOBOW KYyJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MMOHATUIHOTO armapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (GOpMHUpPOBAHUE TMOHHMMAHUS POJM AKCUOMATUKH TPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C MIPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CTIOCOOHOCTEH 00yJaromuxcs, MO3HaBaTeIbHOW aKTHBHOCTH, MUCCIIETOBATEIBCKAX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIHSIX U MPU U3YUCHUH IPYTHUX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp)KAaTEIBLHBIMU JIMHUAMH y49eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopsl ©  KOOpPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaguch HEOJHOKpPaTHO. OTO TO3BOJSIET OpPraHW30BaTh  OBJIAJICHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
M3y4YeHHUE TEOMETPHUH KaK COCTABIISIONICH yaeOHOTo npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCHOMATHYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapajuIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuieNbHONW MPOEKUUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJl
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U ITUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiiie mnyTd Ha TOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NHPAMHAA W IPaBUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIONIa/lb OCHOBaHUM, TeopeMa O OOKOBOH TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWJIBHOM MHOTOIPAaHHHUKE: CHMMETpUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MTAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopamu. CKansipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThlo. Kacanue mapa u chepsl miockocThio. [loHsATHE MHOrOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEYEHUS 11apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. CBOICTBa BEKTOPHOrO yMHOXeHUA. I[IpsMoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKeHUS M PaBEHCTBO (Uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULKHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH U JAPYroe), yMEHHue
B3aUMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

2) naTpUOTHYECKOEe BOCIIUTAHHE:

c(pOPMUPOBAHHOCTh POCCUHCKOMN I'paKAAHCKOW MIEHTUYHOCTH, YBAXKEHHUS K
IIPOLINIOMY M HACTOSIIEMY POCCHUMCKONM MaTeMaTHMKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKOM MAaTEMaTUYECKOU IIKOJIBI,



WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWYUBOTO OYAYIIIETO;

4) cTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHpPY, BKIIOYAsl 3CTETHKY MATEMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTJIbIXa, peryispHas (uU3n4ecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) TpynoBOE BocnuTaHMe:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKECHUSMU, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur U peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYphl, TIOHUMAHUE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHHUE TJI00ATIBHOIO XapaKTepa dKOJOTHYECKHUX MPoOIeM, OpUEHTAUS
Ha TIPUMCHEHHE MaTEeMAaTHUYeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE TIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIIbHOCTH, ATAroB €€
pPa3BUTUS M 3HAYUMOCTH JJISI PA3BUTUS LMBUIM3ALMH, OBJIAJACHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoll Kak CpEICTBOM IIO3HAHUS MUDa,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIIAIT M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAITUH,
OCHOBaHMsI J1J1s1 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh U  NPeoOpa3OBBIBATh  CYXKICHHUS:
YTBEPJAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh APTyYMEHTAIIMIO, IIPUBOIUTE MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN SKCHEPUMEHT, UCCIIECIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SBICHUSMH, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIONECHMsS, UCCIIEJOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIUTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIsI PEILLICHUS 3a]1a4u;



BBIOMpaTh HH(POPMAIIMIO W3 UCTOYHUKOB PAa3IMYHBIX THIIOB, AaHAJTU3UPOBATH,
CHUCTEMAaTH3HPOBaTh M HWHTEPIPETUPOBATh HH(POPMAIMIO PA3JIMYHBIX BHUIOB H
dbopm mpeaCcTaBICHUS;

CTPYKTYpHUPOBaTh MH(POPMAIIMIO, MPEACTABIATh € B pasIUYHbIX (opMmax,
WLTIOCTPUPOBATH rPpauICeCKH;

OILICHUBATh HaIEKHOCTD uHpOpMAITIU 1o CaMOCTOSITEIIEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajayu, BBICKA3bIBATh HJEH, HAICJICHHbIE Ha TIOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIIATh PE3YIbTATHI PEUICHUS 3aJaul, YKCIEPUMEHTA, UCCIICIOBAHMUS,
MPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMaT BBICTYIUICHHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1a4l, BEIOMpATh CIIOCO0 PELIEHUs C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJa/JeTh  HABbIKAMU  [IO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPLIAEMBIX JACHUCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHHs
MaTEMaTHYECKOM 3a1auH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCHUTH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIU U YCIOBUAM, OOBSACHATH IPUUNHbI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHas1 1eATEJIbHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JIOroBapuBaThCs, OOCYXIaTh IMpPOIECC W Pe3ylbTar paldoThl,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIEHAMU KOMAaH[bI, OIICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM MPU
pELIEHNUH 337a4 ¥ IPOBEACHUN MaTEMaTHYECKUX PaCCYXKICHU;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
F€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUUMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMOM U
MJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
MUpaMUJIa, PSAMOYTOJIbHBIN Tapaie/ienure 1, Ky0);

e KJaccupUIMpOBATH  MHOTOTPAHHUKU, BbIOMpas  OCHOBAaHUS  JIs
KJ1accuukanuu;

e CBOOOJIHO OMNEPUPOBATH IOHSTUSMU, CBSI3aHHBIMHM C  CEUEHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napauiesbHOe, LEHTPaIbHOE u OpPTOrOHAJIBHOE
MPOCKTUPOBAHKUE (PUTYP HA TUIOCKOCTh, BBIMOJHATH U300pakeHUs: (GUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TpHU3Ma,
nupamuza), FeOMETPUUYECKUX TeN ¢ TpUMEHEHUuEM (HopMy;



CBOOOJTHO OMEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUH
burypsr;

CBOOOJTHO OIEpPUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATH JICVCTBHS HAJl BEKTOPAMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEUIIME MPOrpaMMHBIE CPEJICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBbIE 3HAHWA HAa MpPAKTUKE: CpaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKd  CPOpMYIHpPOBAHHOMN
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MCCIIEI0BATh MMOCTPOEHHBIE MOJEIN C UCIIOIb30BAHUEM TI'€OMETPUYECKHUX
MOHSATUM W TEOpeM, afmapara ajareOpbl, peniaTth MPakKTUUECKUE 3a/layu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKOH U CPEepUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii U 1mapowm;

pacno3HaBaTh Teda BpauleHus (UWIMHApP, KOHYc, cdepa U 1Iap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpalICHHS,
00BEMBI W TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJI BpaIlICHHS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHNEM (HOpMyT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMH C KOMOWHAIMSIMU TEI
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WIIU TEJO
BpAILICHUS,

BBIYHCIIATh COOTHONICHHS MEXIY TUIOIIAISIMHU TTOBEPXHOCTEN U 00bEMaMu
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJl BPALICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HUHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YyepTekax U pUCyHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEPAIIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTh TEOMETPUUECKUE 3a1a4l HA BBIYMCIICHUE YITIOB MEXKAY MPIMbIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[E€JIOM, HA IPUMEHEHNUE BEKTOPHO-KOOPAUHATHOTO METO/IA IPU PELICHNH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKCHU;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJJICTIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPHUH, 3EPKAIbHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOdpa3zoBaHus OA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJl BPALICHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEePIICHIUKYISIPHO OCH), CEYSHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TMOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOM
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl Ui PEHICHHUS CTEPEOMETPUUCCKUX
3a71a4, TPEANOIAraloluX HECKOJBKO IIaroB PEIIEHUS, €CIIA YCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pemarh 3aJayd Ha JO0Ka3aTeIbCTBO MAaTEMAaTHUYECKMX OTHOILIEHUU U
HAXOXJCHUE T€OMETPUUECKUX BEJIUYNH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALUU, IPUMEHATh U3YUEHHbIC
MOHSATUS, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PEUICHHS
MaTeMaThdecku  C(OPMYTUPOBAHHOW  TPOOIEMBI,  MOJETUPOBATH
peaIbHBbIE CUTyallUW Ha S3bIKE TI'€OMETPUH, UCCIIECIOBATh IOCTPOCHHBIC



MOJEJIM C UCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHH U TEOpeEM,
anmapata anreOppl, pemiaTh MNPAKTUYECKUE 3a7auyd, CBSI3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M IUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBToPeHHe, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHaMTHYECKass T€OMETPHS 15 1
) [ToBTOpEHME, 0606IIICHI:I€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpeHue, 0606HICHI:I€ u 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, MapaJljIesIbHbIX
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

[ToHsTHS CTEpEeOMETPHH: TOYKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUIIa U300paKEHHS Ha PHUCYHKE
IIJIOCKOCTH, HapannenLme prIMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKOCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKaONTUeCs MIOCKOCTH,
MepeceKaroIrecs mpsMas ¥ MI0CKOCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. M3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue ceueHuil mupaMu/ipl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU LIBETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. NM3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEN. PackpaimBanue
ITOCTPOCHHBIX CEYEHUH Pa3HbIMM LIBETaMU

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I




15

Mertoa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHmit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I " 3allUCh HI1aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 11aroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoeHue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

[ToBTOpenue mnanumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacdeTsl B ceueHUSIX Ha
BBIHOCHBIX 4eprexax. Mcropus pazsutus
IUTAHUMETPUU U CTEPEOMETPUU




23

KonTponpHas padota " AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

28

29

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOeKINN

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAINPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

3azayu Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsTHSA: MapaIeabHOCTh MPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napauienbHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BBIUMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapamnnenbHas MPOEKIKsI, TPUMEHEHUE
JUISL TIOCTPOCHUS CCUCHHI Ky0a U
napauienenumnena. CeoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX ITapalICIbHbBIX
IJIOCKOCTEN TpEeTher

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuIeIbHbIX NPSMBIX,
3aKJIFOYEHHBIX MKy NTapaJlJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

41

Brruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

43

44

45

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K TNTIOCKOCTH

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

46

[InmockocTH U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

47

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoenune nepneHuKyIIsipa U3 TOYKH HA

MPSIMYIO

48

IlepnieHqUKYISAp U HAKJIIOHHAS.




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49
(mpsimast u oOpaTHasi)

50 Teopema o Tpéx neprneHAnKyIApax
(npsimast u oOpaTHas)

51 Yron Mexay CKpenuBarOIUMHUCS
HPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIISAPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceuennii kyba, MpU3MBl,

54 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuennii kyba, MpU3MBlI,

55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEINBHO Mm1ockocTu. [lnockocTtu
CUMMETpPUN B MHOTOTpaHHHKAX

57 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTOSIHUN OT TOYKH J10 TNIOCKOCTH

60 CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:




CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposnbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

66

67

I'eomeTprueckne METObI BBIYUCICHUS
yrila MEeXIy NPSIMBIMU B MHOTOTPaHHUKAX
JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[Tepnenaukynspasle miockocTH. CBOMCTBA

B3aMMHO MEPIICHAUKYIIAPHBIX ILIOCKOCTEH

68

[Ipu3Hak nepneHaAuKyJISpHOCTH
IIJIOCKOCTEM; TeOpeMa 0 MPSAMOU
MEepEeCEeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHUs, CBOMCTBA IPAMOYTOJIBHOTO
napajulesIenune1a

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIUMHUCS TIPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

78

Kontponbras padota "Yribl u
paccrosiHus"

79

Cucremaruzanus 3HaHUM "MHOrOrpaHHUK
U €T0 JIEMEHTHI"

80

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuaa




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1
[IpaBuiibHas mpusma

82 [IpssMo#t napaienenunes, 1
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 Brinykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1

86 [TonsTHe BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1
TUIOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1

98 O06o01IeHne 1 cucTeMaTu3aIys 3HaHUH 1




99 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
100 [IpomexxyTouHas arrectrarus 1
101 IIpomexyTouHas aTTecTalus 1 1
yT
102 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOI'PAMME
11 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Hara uudposbie
Nenn/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero u3yuyeHHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa 1
Ha TUIOCKOCTH U B IPOCTpaHCTBE"
) [ToBTOpenue tems! "CkanspHoe 1
MIPOU3BEICHNE BEKTOPOB"
3 IToBTOpEeHME TeMBbI "Brruncinenue yria 1
MeX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEHME TEMBI Y paBHEHHE MTPSIMOH, 1
IIPOXOAIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JIuHeitHbIe HEPaBEHCTBA, TUHEUHOE 1

MPOrpaMMHUPOBaHUE




JInHelHbIE HEPABEHCTBA, JIMHENHOE

o MIPOrpaMMUPOBAHHE

10 AHaIUTUYECKHE METO/IbI pacuéTa yria
MEXTY MPSMBIMH B MHOTOTPaHHUKAX

1 AHanuTHyecKue MEeTObl pacuéTa yria
MEX/1y MJIOCKOCTSIMH B MHOTOTpPaHHUKaX

12 @opMyia pacCTOSTHUSA OT TOYKH 10
IJIOCKOCTH B KOOPAWHATAX

13 HaxoxaeHue paccTOSHUN OT TOYKH JI0
IIJIOCKOCTH B KyOe

14 HaxoxpaeHnue paccTosHUI OT TOYKH 10
IJIOCKOCTH B MPaBUJILHON MTUPAMUIE

15 KonTponbhas padota "Ananuruyeckas
reomeTpus”

16 CeueHMs] MHOTOTPaHHUKOB: CTaH/IapTHBIC
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/T CIIEJIOB
CeueHHsI MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 IJIOCKOCTH, TTePECEUSHUS TPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHbie MPSMBbIC U TUIOCKOCTH:
napauieNbHbIe CeUeHUS

20 [TapannensHbie MPSMbIC U TUIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenpHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU

22 [TepnenuKynsipHBIC IPSIMBIC H




IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEeHIUKYJIAPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHUH MHOTOI'PAaHHUKOB

23

[lepnenquKyIsipHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIISIPAX

24

25

26

[lepnieHIuKyNIpHBIE IPSIMbIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOT'OTPaHHUKAX

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[ToBTOpEeHMeE: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous

27

[ToBTOpEHME: TIOmAAN
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
ionaaen, cooopaxeHust moaoous

28

29

30

[lmomaan ceyeHnii MHOTOrpaHHUKOB:
IJIOIAIM TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOI00US

[Inomany ceueHnii MHOTOTpaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US
Konrponsnas pabdora "[loBTopenue:

MHOTOTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

006bEM Tena. O6beM IPSIMOYTOIBLHOTO




napajijiejacnuicaa

3anaun 00 yABOCHUHU Ky0Oa, 0 KBaapaType

32
Ky0a; O TPUCEKIIUH yTiia
CrepeomeTprudecKue 3a1auu, CBI3aHHBIE C

33 00BEMOM TIPSMOYTOJIBHOTO
napaJuiesenuesaa
[TpuknaaHbie 33729, CBSI3aHHBIE C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napaJuiesenuresa

35 O0BEM npsAMOI TIPU3MBI

36 CrepeomeTprudecKue 3a1auu, CBI3aHHBIE C
BBIYHCIICHUEM 00BEMOB NPSMOU TPH3MBI

37 [TpuknagHble 3a1a9M, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 omnpeaenéHHoro uaTerpana. O0bpém
HAaKJIOHHOH IPHU3MBbI
Beruucienne 06EMOB Tell C TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bEM
TTUPAMUIBI

40 dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BbEMOB MUPAMHU/] ¢ OOIIUM YIIIOM

41 ®dopmyna 00pEmMa mupamuasl. OTHOIIIEHUE
00BEMOB NMUPaMHJL ¢ OOIIUM YTIIOM

42 CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00bEMaMU HAKJIOHHOW TIPU3MBbI

43 CrepeoMeTpuyecKre 3aauu, CBI3aHHbIE C

00BEMaMU TUPaAMUJIBL




[Mpuxnanueie 3ana4n mo Teme "OOBEMBI

44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM MTUPAMUJIBI

46 [Ipumenenune 00bEMOB. BeruncieHue
paccTosiHus A0 IIOCKOCTH

47 KonTponbnas padota "O0bém
MHOTOIpaHHuKa"
Hunuuaapudeckast MOBEPXHOCTb,

48 o0pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuaap. [psMoit KpyroBon HUIMHIP.
[1omane MOBEpXHOCTH HUIUHAPA

50 Konundeckas moBepXHOCTh, 00pa3yroIiue
KOHMYECKOU nmoBepxHocTu. Konyc

51 CeueHune KOHYyca TJIOCKOCTHIO,
MapajuieIbHOM TUIOCKOCTH OCHOBAHUS

50 Yceuénnsplii konyc. M3o00paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM TOBEPXHOCTH H
MIOJIHOW MOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0KA3aTeIIbCTBO U BEIYMCIICHHUE,
MIOCTPOCHHUEM CEUEeHUH IIMINHPA, KOHYCa

56 CrepeoMeTpuuecKkue 3aa9d Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I OUJIMHApPA, KOHYCa

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

57
UIAHAPOM

58 [TpuknaaHbIe 33129, CBSI3aHHBIC C
WIMHAPOM

59 Cdepa u map
[epecedenue chepsl u mapa ¢

60 tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. Bu n m300pakenue mapa
[epecedenue chepsl u mapa ¢

61 mIockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. Buj u n3o0paxenue mapa

62 VYpasuenue chepsl. [Lnomans chepst u e€
yacTen

63 Cummerpus chepsl u mapa
CrepeoMeTpuuecKue 3aaud Ha

64 JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MOCTPOSHUEM UX CEUEHHH MIIOCKOCTHIO
CrepeoMeTpuuecKue 3aaud Ha

65 JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHHEM UX CEUEHHH MIOCKOCTHIO

66 [TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cdepoit u mapom

67 [ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH,

BBIYUCIICHUSA B OKPYXHOCTH, CTAHAAPTHBIC




noxoous

68

69

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliCHUA U
MHOT'OrpaHHUKOB

3agaum o Teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

72

Kontponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

O06beM mumuHapa. Teopema 00 00bEMe
MPSIMOTO LIWJIMHIpa

73

Brruncienue 00bEMOB TEN ¢ IIOMOILBIO
onpenenéHHoro uaTerpaita. OobéM
KOHYca

74

75

76

IImomaay OOKOBOM U IOJTHOH
MMOBEPXHOCTH KOHYCa
CrepeoMeTpUyeCcKre 3a]]a4u, CBA3aHHBIE C

BBIUHCIICHHEM 00bEMOB IIWIIUHIPA,
KOHYyca

[Ipuknagueie 3agaun mo Teme "OOBEMBI
IJI0ILIa 1M TOBEpXHOCTEN Ten"

77

O05BEM mapa u MapoBOTO CEKTOPA.
Teopema 06 06bEme mapa. [Tnomans
chepsl. CTepeoMeTprUIEeCKre 3a/1a4H,
CBsI3aHHBIE C BEIUMCIIEHHEM O0BEMOB
11apa, apoBOro CerMeHTa U MIapoBOro
CEeKTOopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI




Ten", cBA3aHHBIE C 00BEMOM IIapa U
romasio cepbl. COOTHOMICHUS MEXKITY
TUTOIIAIIMH TOBEPXHOCTEH 1 00bEMaMu
MOIOOHBIX Te

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeoMeTpuyecKre 3a7auu, CBSI3aHHBIE C
BBIYHCITICHHEM 00BbEMOB Tell U TUIOIIAAEH
MOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

82

83

JIBmxenust npoctpancTBa. OToOpakeHusl.
JIBv>kenus u paBeHCTBO uryp. OO0mme
CBOMCTBA JBMKESHUH

Buel nBukeHHi: napauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKaJibHasi CHMMETPUS, TOBOPOT BOKPYT
IpsAMOI

[Ipeobpa3zoBanus nmogobus. [Ipsmas u
cdepa Ditnepa
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FGOMCTpI/I‘-IeCKI/Ie 3a1a4i Ha IPUMCHCHUC
JABUKCHUS
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KontponsHas padota "BekTops! B
pocTpaHcTBe"

Ob6o06maromiee noropenue 11 noHATUH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTHU3allus 3HAHMI:
"[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN




B ITpocTpaHcTBe"
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O6o06maromiee moBTopeHue 11 moHITHI 1
MeTOoJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHUIA;
"BexTopsl B mpocTpaHcTae”
O6o06maromiee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHui: "BekTopbl B

npocrpaHcrae”

HpOMe)KYTO‘-IHaH aTTeCTanusa

90
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93
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[IpoMexxyTouHas arrecrauus

O6o06maromee moBTopeHue 11 MOHITHI 1
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3aIIHsI 3HAHMIA:
"O6beM MHOTOrpaHHUKa"

O6o0mutaromiee nopropenue 11 nmonaTuit u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

Oo6o06maromiee noropenue 11 noHATUH U
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"ITnomaau MoOBEepXHOCTU U 0OBEMBI
KpyrJbix ten"

Ob6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTHU3allus 3HAHMI:
"ITnomaau MOBEepXHOCTU U 0OBEMBI




KpyIibIX Ten"

95
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IToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu|

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPHH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Ucrtopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

100

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU " €€ POJIb B PA3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

101

Hcropus pa3BUTHS CTEPEOMETPHUN KaK
HAYKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

102

HcTopus pa3BUTHS CTEPEOMETPUM KaK




HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anredpa U Hadajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHS.
['eometpus, 10-11 knaccel/ Atanacsa JI.C., AKiimoHepHOE 00IIECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

Maremaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHAJIN3a, TEOMETPUSL.
['eomeTpus, 10-11 knaccwl/ Atanacsa JI.C., AKiimoHepHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

I'eomerpusi. Kontpoasnbie padotsl. 10-11 knaccJ/lunusa YMK: T'eometpus.
Artanacss JI.C. U ap. (10-11) (ba3zoBslit/Yrinyonéunsiii),uenckas M.

A.IlpocBemienue

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru
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