MUWHUCTEPCTBO MIPOCBEINIEHUS POCCUIICKON ®EJIEPAIIIN
MUHUCTEPCTBO OBPA30BAHUSA OPEHBYPI'CKOM OBJIACTH
YIIPABJIEHUE OBPA30BAHUA I'. OPEHBYPI'A
MOAY "COLI Nel5"

PACCMOTPEHO COT'JTACOBAHO YTBEPXIAIO
Ha 3aceganuu [1IMO 3aMecTUTeNNb JAUPEKTOpa Hupextop MOAY
MHOCTPAHHBIX S3BIKOB LIUKJIA no YBP «COL Nel15»

npotokod Nel ot 28.08.2024  mpotokon Nel ot 28.08.2024 IllunGeprenos A.T.
mpuka3z Ne 01-02-141
oT «02» centsa0pa 2024 r.

PABOYAS IPOTPAMMA
(ID 1690764)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

1t ooydarommxcs 10 — 11 xmaccos

r. Openoypr, 2024



MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1ero oopa3zoBaHus, Tak Kak 00ecreyuBaeT BO3MOKHOCTh U3YUEHUS TUCHUTIIIUH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs 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(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne NPEeACTaBICHUS O TEOMETPUN KaK YaCTU MHUPOBOW KyJIBTYPBI 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 OKPYKAIOUIEr0 MUPA, 3HAHUE MMOHATHIHOTO aIapara no pasieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE HUX NPUMEHSATh, YMEHMs JIOKa3bIBaTh TEOPEMbl U HAXOIUTh
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 MOCTPOCHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3a1a4 U 33724 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CTIOCOOHOCTEH 00y4aroniuxcs, Mo3HaBaTeIbHONW aKTHBHOCTH, MCCIICOBATEIBCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI pPaClo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSATHU, OOBEKTOB W
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)KAaTEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 TojgaM oOyuenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. OTO TMO3BOJIIET OPraHU30BaTh  OBJAJCHUE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PaCIIUpssS U YrTyOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIAIONICH yueOHoro npeameTa «MareMaTukay,

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

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOnE€HHOM YpOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), 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 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

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

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

Yrael B IpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB M CHUHYCOB IS
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.
Kparuaiiiime mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpexncraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
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 munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIPA, MUpaMUIbl U KoHyca. O0bEM 1Iapa U 1MapoBOro
CerMEeHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXXEHUN. Buabl JBWXEHUN: TapauieNbHBIA TEpPeHoC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMpPOCHl M APYroe), yMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS 0 XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jiM4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yibTaTa pPEIIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LEIH U YCIOBUSAM, OOBACHITh IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pelleHHH YYEeOHbIX 3aJad, NPUHUMATh ILelb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opmax paboThl (0OCykAeHUS, OOMEH MHEHU,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHsS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXOXKJEHUE TE€OMETPUYECKUX BEJIMYMH, NPUMEHSS HM3BECTHBIE METOJIbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOOPa3OBBIBATH U HUHTEPIPETHPOBATH HHPOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa PEeHIeHHs] MaTeMaTH4ecKd  CcQOopMyIMpOBaHHON
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKUX BEINYHH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CHEepUYecKOil MOBEPXHOCTSIMH, OOBSICHITH CIIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIIOIOKEHUE C(Pephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSTHUWA OT TOYKH JO0 IJIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO ¥ MPOXO/SLIUE YEPE3 BEPIINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIAaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 bubnnoreka [JOK
5 B3anMHOe pacnonokeHue npsmsIx B 5 1 Bbu6mmoteka [JOK
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN B 8 bubmmoreka [JOK
IIPOCTPAHCTBE
4 [leprieHAMKYIAPHOCTD NPAMBIX U o5 bubnnorexa [JOK
IIJIOCKOCTEHN B IPOCTPAHCTBE
5 Vel U paccTosTHUS 16 1 Bubnnorexa LIOK
6 MHororpaHHuKu 7 1 bubmorexa LHOK
7 BekxTops! B IpocTpaHcTBE 12 Bubmiorexa HOK
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 5 9 bubmnoreka IIOK
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Kontpoabnbsie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHanmuTHYECKass TEOMETPHS 15 1 bubmuorexa LIOK
) [ToBTOpEHME, 0000IIEHNE U 15 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI
3 O0BEéM MHOTOTPaHHHKA 17 1 brbmorexa [IOK
4 Tena BpameHus 24 1 bubnuorexa TIOK
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 bubnuorexa [JOK
KPYTIBIX TEJ
6 JIBIKCHHS 5 1 bubmuorexa [JOK
7 [ToBTOpeHme, 060061IeHNE U 17 5 bubnunoreka [JOK
CHCTEMAaTH3aInsI 3HAaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue Aara unpponbie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThbI padoTbI pecypenI

OcHoBHbIe MpaBuiia H300paKeHUs Ha bubnnoreka [JOK
1 PHUCYHKE IIJIOCKOCTH, NapaJljIesIbHbIX 1

MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTHS cTepeoMeTpHn: TOUKa, psmas, bubnnoreka [JOK

IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 MpaBUIIa U300paKEHHs Ha PUCYHKE 1

IJIOCKOCTH, NMAapaJIIENIbHBIX MPSIMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsTHA: EpeceKaroIuecs MIOCKOCTH, bubnuorexa [IOK
3 IIepeceKaroIuecs mpsiMasi ¥ III0CKOCTb; 1

MIOJIYTIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH, bubnnorexka [JOK
4 IepeceKaroImecs npsmas 1 II0CKOCTb; 1

MIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE bubnnoreka [JOK
5 MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP, 1

HECYIIECTBYIOIUX 00BHEKTOB

MHororpaHHuKH, U300paKeHUE bubnnoreka [JOK
6 MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP, 1

HECYIIECTBYIOIINX 00OBEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBBIE 1 bubanorexa LIOK




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TJIOCKOCTEH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue CeYeHNI MUpaMKIbl, Ky0a
MPU3MBI, KOTOPBIE IPOXOISAT Yepe3 ux
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHI Pa3HBIMU IIBETAMH

N300paskeHre ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU [IBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. M3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMU LIBETAMU

Merton cnesoB AJist MOCTPOSHUS CeUEHUN

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

bu6mmoreka [JOK




15

Meroa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

bubmuoreka [JOK

16

Mertoz cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHn NpsIMbIX U
IIJIOCKOCTEN

bubmuorexa [JOK

17

18

19

20

21

[TocTpoenue ceueHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MMOCTPOCHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEbpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IJIaHUMCTPHU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUH U CTEPEOMETPUH

bu6mmorexa [IOK




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

bubmuoreka [JOK

24

B3anMHOe pacnonokeHue npsmbIx B

npoctpancTBe. CKpelMBaIOLUIUeCs MpsIMBbIE.

[Ipu3Haky CKpenUBaOMUXCA IPSAMBIX.
[TapajutenpHbIe IPSMBIE B IPOCTPAHCTBE

bubmuorexa [JOK

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM MPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHun
NapaAJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

bu6mmoreka [IOK

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINUn

enTpanbHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy NPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

30

[TonsATHA: mapamuenbHOCTh MPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaienbHOCTH IPIMOH U

bu6mmorexa [IOK




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aa4un Ha BHIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, IPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEeke U
MapaJyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea U mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpHSHaKI/I
napaJiieJIbHOCTH ABYX MIOCKOCTEMN

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

35

Teopema o mapajuieIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

bu6mmorexa [IOK

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeHny JIByX MapajiesbHbIX
IIJIOCKOCTEN TPEThen

bu6mmoreka [IOK

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O MIEPECEYEHUH TIPSIMOI C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU

bu6mmorexa [IOK




38

[ToBropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

bubmuoreka [JOK

39

40

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

bubmuorexa [JOK

bu6mmoreka [IOK

41

Boruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

bubmuorexa [JOK

42

43

44

45

[lepneHMKyIAPHOCTD NPSMOM U
II10CKOCTH. [IpH3HaK nepneHuKyIspHOCTH
MPSAMON U TIIOCKOCTH

[lepneHIMKYIAPHOCTD MPSIMON U
I10cKoCTH. [Ipnu3HaK nepneHuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INTIOCKOCTH

[ImockocTH U nepreHINKYIIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

bu6mmorexa [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [IOK

46

47

48

[ImockocTH M NepIeHINKYISAPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[lepnieHIuKynsAp U HAKJIOHHAS.
ITocTpoeHnue neprneHuKysspa U3 TOUYKU Ha
MPSIMYTO

[lepnieHIuKynsAp U HAKJIOHHAS.
ITocTpoeHnue neprneHauKysapa U3 TOYKU Ha
MPSIMYIO

bu6mmorexa [IOK

bubmuorexa [JOK

bubmuorexa [JOK




TeopeMa 0 TpEX NepHeHANKYIIApax

bubmuoreka [JOK

49
(npsimast u oOpaTHas)
50 Teopema 0 TpEX NneprneHANKYIIpax bubmmoreka [JOK
(mpsimast u oOpaTHasi)
51 Yron Mexay CKpenuBarOuMUCs bu6mmoreka [IOK
MPSIMBIMU
59 ITonck nepreHMKyIsapHBIX MPSAMBIX C bu6mumorexa [IOK
MIOMOILBIO NEPHEHANKYIISAPHBIX IJIOCKOCTEN
53 OpTOroHajibHO€ MPOEKTUPOBAHUE brbmiorexa LIOK
[Toctpoenue ceueHwuii Kyoa, MPU3MBI, bubnuorexa [JOK
54 MPaBUJILHON MUPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH
[TocTpoenue ceuenuit kyoa, MPU3MBI, bubnuorexa [JOK
55 MPaBWJIbHON MUPaMUAbI C TTOMOIIBIO
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTENBHO bubnuoreka [IOK
56 miockocTH. [Imockoctn cummerpuii B
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U bubnmnorexa [JOK
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH
58 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér bubnuorexa [JOK
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér bubnuorexa [IOK
paccTosiHUiM OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISAPHI: bubnmoreka [JOK
60 CUMMETpPHUS1, CABUT TOUYKHU I10 NapaJlIeIbHOM

IpsAMOI




61

CaBur no HenapauienbHON NpIMOH,
U3MEHEHHE PACCTOSIHUN

bubmuoreka [JOK

62

63

64

65

Konrponsnas padora "B3anmuoe
PacIONIOKEHUE MPSMBIX U INIOCKOCTEN B
npocrpaHncrae”

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[ToBTOpEHME: YrOa MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC MCTOAbI BBIYUCICHUA
yriia MEKAy NpsAMbBIMHA B MHOI'OI'PAHHHUKAX

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yrIia

[lepnenaukynspusle miockoctH. CBOICTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPsAMOU
[IepECEUYCHUs ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU IIIIOCKOCTH

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK

69

[IpssmoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiejenumena

bu6mmorexa [IOK

70

71

Teopema 0 tMaroHany NPMOYTOJIBHOTO
napajuiesIenuIes1a U ClIeJCTBUE U3 Heé

CTCpCOMeTpI/I‘-ICCKI/Ie " NPUKIIaIHBIC

bu6mmorexa [IOK

bu6nmoreka [JOK




3aga4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHHUEM MIPSAMBIX U INIOCKOCTHU

72

73

74

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe MNIOCKOCTU B CTAHJAPTHBIX
MHOT'OTpaHHUKAX

[Tapa mapannenpHbIX MIIOCKOCTEN HA
CKPEIMBAIOIINXCS MPSMBIX, PACCTOSIHHE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTBIX CUTYaLUSIX

PaccrosiHue oT TOUKH 70 IIITOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

75

Beruncnenue paccTosHUNA MEXKIY
CKPEILMBAIOIIUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU

bu6mmoreka [IOK

76

TpéxrpanHblil yroi, HEpaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTO yria

bu6mmoreka [IOK

77

78

DNeMEeHTHI CPepPUIEeCKON TeOMETPUH:
reo/Ie3nYecKue JMHUN Ha 3emIie

KonrtponbHast pabota "Yrisl u
paccrosiHus"

bu6mmorexa [IOK

bu6mmoreka [JOK

79

Cucremaruzanus 3HaHUN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

bu6mmorexa [IOK

80

81

[Tupamuna. Buasl nupamug. [IpaBunenas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHas npuszma

bu6mmorexa [IOK

bu6nmoreka [JOK




[IpssMo¥t napaienenunes,

bubmuoreka [JOK

82 . 1
IPSIMOYTOJIbHBIN NMapajuienenumnen, Kyo
83 Beinykieie MHOrorpanHuku. Teopema 1 bubmmoreka [IOK
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema bubmuorexa [JOK
84 Oiinepa. [IpaBrIIbHBIC U TIOJIYIIPABUIIHHBIC 1
MHOT'OI'PaHHUKHU
85 KonTponbnas padora "MHuororpaHHuku" 1 bubanorexa LIOK
86 ITonsiTue BekTOpa HA TTIOCKOCTH U B 1 bubnnoreka [JOK
IIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 Bubmmotexa [IOK
88 Pa3HOCTH BEKTOPOB 1 bubmuorexa LIOK
89 [IpaBuiio napamenenunena 1 Bubmiorexa HOK
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1 Bubmiorexa HOK
01 Pasnoxxenue Bekropa 1o 6azucy Tpéx 1 bubnnorexka [JOK
BEKTOPOB, HE JISKANINX B OAHOH MJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1 Bubmiorexa HOK
93 Beruucnenue yria Mexy BEKTOpaMu B 1 bubnnoreka [JOK
MPOCTPAHCTBE
94 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1
95 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1
96 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1
97 [Tpocreiimme 3a1aun ¢ BEKTOPaMH 1




98 O06o001IeHre U cCTeMaTU3alus 3HAHUN 1
99 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O060011IeHrEe ¥ cucTeMaTh3auus 3HaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Konrpoabnbsie IIpakruueckue
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI
pecypchl

1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1 bubmuorexa [JOK
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"

5 [ToBTOpenue tems! "CxkanspHoe 1 bubnnorexa [HOK
MIPOU3BEJECHNE BEKTOPOB"

3 [ToBTOpenue Tems! "Boruncnenue yria 1 bubnnorexa [HOK
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"

4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMO, 1 bubnnoreka [JOK
MPOXOJIAIICH Yepe3 ABE TOUKH"

5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 bubnuotexa [JOK
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax

6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1 bubnuotexa [JOK
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax

7 BexTopHoe npounssenenne 1 Bubmiorexa HOK

8 JInHeHbIE HEPAaBEHCTBA, TMHEUHOE 1 bu6mmoreka [JOK
IpOrpaMMHUPOBaHKE

9 JIuHeliHbIE HEPABEHCTBA, JIMHEWHOE 1 bubnuorexa [IOK
IPOrpaMMHUPOBAHUE

10 AHanuTHYECKHe METO/Ibl pacuéTa yria 1 bubanorexka [JOK
MEX1y PSIMBIMH B MHOTOI'PaHHUKAX

11 AHaJIUTHYECKHE METO/BI pacuéTa yria 1 bubnuorexa [IOK

MCXKAY MIOCKOCTAMU B MHOT'OI'paHHUKax




dopmya pacCTOSHUS OT TOUKH J10

bubmuoreka [JOK

12 IUIOCKOCTH B KOOpAMHATaX
13 HaxoxneHnue paccTosstHUM OT TOYKHU 10 bubmmoreka [IOK
TUIOCKOCTH B KyOe
14 Haxoxnenue paccTosHUN OT TOUKH 10 bu6mmoreka [IOK
IUIOCKOCTH B NPAaBUJIbHOM ITUPAMUIE
15 KonTtponpHas padora "AHanutudeckas bu6mumorexa [IOK
reomerpus"
16 CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE bubnuotexa [JOK
MHOTOTPaHHUKHU
17 CeueHuss MHOTOIPaHHUKOB: METO/I CJIEJIOB Bubmiorexa LHOK
CeueHuss MHOIOIPaHHUKOB: CTaHAAPTHBIE bubnuoreka [IOK
18 IIJIOCKOCTH, IIEPECEeYEHUS IPSMBIX U
IJIOCKOCTER
19 [TapayienapHble NPAMBIE U IITIOCKOCTH: bubnuorexa [IOK
napaJuleJIbHbIE CEUEHHUS
20 [TapamienbHbIE IPSIMBIE U MIJIOCKOCTH: bubnnorexka [JOK
pacu€T OTHOLIECHUI
[TapajienapHble NPsAMBIE U IIJIOCKOCTH: bubnuoreka [IOK
21 YTJIBI MEXK1Y CKPELIMBAIOIIUMHUCS
PSIMBIMU
[IepnieHauKynsIpHBIE IPSAMBIE U bubnuoreka [IOK
99 IUIOCKOCTH: CTaHJApTHBIE Mapbl
NEePNEHANKYIISPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
23 [IepnieHauKyIsIpHBIE IPSAMBIE U bubnuorexa [IOK

IUIOCKOCTH: TeopeMa O Tpex




NEPIEHAUKYIIAPAX

24

25

26

[leprienquKynsgpHbIEC TPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTUH B
MHOTOIPaHHHUKAX

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOMIAACH, COOOpaKEHUS
monoous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOpaKEHHSI
nmonoous

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

27

[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB,
(bopMYITBI TSI TIOMIAACH, COOOPAKEHUS
nmonoous

bu6mmorexa [IOK

28

29

30

[Tnomaau cedeHnii MHOTOTPaHHUKOB:
TUTOIIAN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs MO 100ust

[Tnomany ceyeHnii MHOrOrpaHHUKOB!
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Ust
Konrponsnas pabora "IloBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

bu6mmorexa [IOK

bu6mmoreka [JOK

bu6mmoreka [JOK

31

O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJenenuneaa

bu6mmorexa [IOK

32

33

3anaun 00 yaBOeHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIiia
CrepeomeTpHuyecKme 3aauu, CBSI3aHHbIE C
00BEMOM MPSAMOYTOIIBHOTO

bu6mmorexa [IOK

bu6nmoreka [JOK




napajujicjicnmicaa

[Ipuknagneie 3a/1a4u, CBSI3aHHBIE C bu6mmoreka [IOK
34 BBIYUCIICHHEM 00bEMa MPSIMOYTOJIBHOTO
napajuiejaenumneaa
35 O0BEM TIPSIMON MPU3MBI bubmuorexa LIOK
36 CrepeomeTpryeCcKHE 3a/1a4u, CBSI3aHHBIE C bubmuorexa [JOK
BBIYHCIICHHEM 00BEMOB TIPSIMOU TIPU3MBI
37 [IpuknagHbie 3aga4u, CBI3aHHBIE C bu6mmoreka [IOK
00BEMOM MIPSAMOI TPU3MBI
Brranciieane 006EMOB TEJT C TTOMOIIBIO bu6mmorexa [IOK
38 onpeaenénHoro uarerpaita. Oobpém
HAKJIOHHOM NPU3MBI
Brranciieane 066EMOB TEJT C TTOMOIIBIO bu6mmoreka [IOK
39 onpeaenéuHoro uarerpaita. Oobpém
MU PAMHU/TBI
40 dopmyna 00béMa nmupamuibl. OTHOIIEHHE bubnuoreka [IOK
00BeMOB MUpaMU ¢ OOLITUM YTIIOM
41 ®opmyna o6béma nupamuabl. OTHOIIEHKE bubnnorexka [JOK
00BeMOB MUpaMUJ ¢ OOLIUM YTIIOM
0 0
42 CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIC C bubnuotexa [JOK
00BEMaMH HAKJIIOHHOW MPU3MBI
43 CrepeomeTpuyuecKue 3aa4u, CBI3aHHbIE C bubnmoreka [JOK
00BEMaMH HpaMUIBI
WKJIaJTHBIE 337]a4H 110 TEME HEMBI HOIMOTEKA
IT "O6 bu6 OK
44 Ten'", CBA3aHHbIE C 00BEMOM HAKIOHHOM
MIPU3MBI
45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI bubmorexa [IOK




Ten", CBs3aHHBIE ¢ 00BEMOM MUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruucienue bubmuorexa [JOK
paccTosiHUSA JI0 TIOCKOCTH

47 KonTtponbhas padora "O0bEM bubmuorexa [JOK
MHOTOTpaHHUKA"
[unnHIpuYecKas NOBEPXHOCTD, bu6mumorexa [IOK

48 o0pa3yromue UIHHIPUISCKON
MOBEPXHOCTHU

49 Humunaap. [psmoil KpyroBoil LUIMHAP. bubnnorexa [HOK
[Imomaae MOBEpXHOCTH HUAIUHIPA

50 Konunyeckasi moBepXHOCTh, 00pasyroliue bubnnoreka [JOK
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYCa MIO0CKOCTBIO, bubnuotexa [JOK
MapajuieIbHOM IJIOCKOCTH OCHOBAHUS

59 VYceu€nnsiit konyc. M3o0paxkeHne KOHYyCOB bubnuotexa [JOK
U YCEYEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN bu6mmoreka [JOK
MOBEPXHOCTU KOHYCa

54 [Inomanp 60KO0BOM MOBEPXHOCTHU U MOJTHON bubnnorexka [JOK
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a1auu Ha bubnmnorexa [JOK

55 JIOKa3aTeIbCTBO U BLIYHUCIICHHE,
MOCTPOEHUEM CEUEHUH IUINHIpA, KOHyCa
CrepeomeTpuueckue 3a1a4u Ha bubnmoreka [JOK

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUEHUM UINH/PA, KOHyCca

57 [Ipuxnaguelie 3a1a4n, CBI3aHHBIE C bu6nmoreka [JOK

OUIAHAPOM




58

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

bubmuoreka [JOK

59

Cdepa u map

bubmuorexa [JOK

60

[lepeceuenue chepsl u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Byt u m300pakeHue mapa

bubmuorexa [JOK

61

62

63

64

65

66

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 m3o6paskenue mapa

VYpasuenue chepsl. [Inomans cheps u eé
qyacTeu

Cummerpus chepsl 1 mapa

CrepeoMeTpuueckue 3aauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHUEM HX CEUCHHUH TIOCKOCTHIO

CrepeoMeTrpuueckue 3ajaun Ha
JI0Ka3aTeNNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapoM,
MIOCTPOCHUEM UX CEYEHHH IJIOCKOCTBIO

[IpuknagHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmorexa [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK

67

68

[ToBTOpEHME: OKPYKHOCTH Ha TNIOCKOCTH,
BBIYHCIICHUA B OKPY)KHOCTI/I, CTaHI[apTHI)IC
mogoous

Paznuunbie KOM6I/IH8.I_II/II/I TCJI BpalliICHUS U
MHOI'OIr'paHHUKOB

bu6mmorexa [IOK

bu6nmoreka [JOK




69

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

bubmuoreka [JOK

70

71

3anauu o teme "Tena v MOBEPXHOCTH
BpanieHus"

KoHntpoinbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

bubmuorexa [JOK

bu6mmoreka [IOK

72

O0béMm unuHIpa. Teopema 06 00bEMe
PSMOTO MAJIHHAPA

bubmuorexa [JOK

73

74

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobpéM KoHyca

[Tnomaan OOKOBOU M OJIHOM
MOBEPXHOCTH KOHYCa

bu6mmorexa [IOK

bubmuorexa [JOK

75

CrepeoMeTpUyueCcKUe 3aJa4l, CBSA3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMIIMH/IPA, KOHYCA

bu6mmoreka [IOK

76

77

78

79

[Tpuknanueie 3agaun mo teme "OO0bEMBI U
TJIOIIAU TTOBEPXHOCTEHN Te"

O0OBEM 1mapa 1 MapoOBOTO CEKTOPA.
Teopema 06 06véme mapa. [lnomans
cdepsl. CTepeoMeTprUECKIe 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
Iapa, IapoBOro CErMeHTa U IapoBOTo
ceKkTopa

[Ipuknanueie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
miomaaso cepbl. COOTHOMIEHUS MEKITY
IUIOUIA/IIMU TOBEPXHOCTEN U 00bEMaMu
MMOJOOHBIX TEN

HOIIO6HBI€ TCJIa B IIPOCTPAHCTBC.

bu6mmoreka [IOK

bu6mmoreka [JOK

bubmuorexa [JOK

bu6nmoreka [JOK




N3menenne 00bEMa pu o 100Uu.
CrepeoMeTpHUYECKHE 3a]1a41, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MOBEPXHOCTEN

80

KonTtponsnas padora "[1nomanu
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeN"

bubmuorexa [JOK

81

82

83

JBuxenust npoctpancTsa. OToOpaskeHusl.
JBrxenust u paBeHCTBO (huryp. OOrmue
CBOICTBA JBHKCHUI

Bunp! nBmkeHuit: napanienbHbId IEPEHOC,

LEHTpaJIbHasl CHMMETPHS, 3epKallbHas
CUMMETpPUS, TOBOPOT BOKPYT MPSMOit

[IpeoOpazoBanus nomoous. [Ipsmas u
cdepa Ditnepa

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

84

85

86

87

FGOMeTpI/I‘-IGCKI/Ie 3aaa4u Ha IPUMCHCHUEC
JABUXXCHUA

Konrtponsnas padota "Bekropsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii u
MeTOJ0B Kypca reomerpun 10—11 knaccos,
CUCTEMAaTH3alLMs 3HAaHUI:
"ITapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

Ob6o6maromee nosropenue 11 noHsATUit 1
MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpascTae”

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

88

O6o06matomiee moBTopenue 11 moHsTHi 1

bu6mmorexa [IOK




MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTse"

89

Ob6o6maromee nosropenue 11 moHsATH 1
MeTOo10B Kypca reomerpuu 10—11 knaccos,
cucremaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

bubmuorexa [JOK

90

Ob6o6maromee nmoBropenue 11 moHsTHH 1
MeToJ10B Kypca reomerpuu 10—-11 knaccos,
cucreMaTu3anus 3HaHuii: "O0bem
MHOTOTrpaHHHKaA"

bu6mmorexa [IOK

91

92

93

O6o6matomee moBTopeHue 11 moHATHI 1
MeToJ10B Kypca reomerpuu 10—-11 knaccos,
cucTeMaTusanys 3Hanuii: "Iltomanm
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"
Ob6o6muaroree noropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTusanus 3Hanui: "Imomanu
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX Te"

Hrorosas KOHTPOJIbHAaA pa60Ta

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

94

Hroropas KOHTpPOJIbHAaA pa60Ta

bu6mmoreka [JOK

95

96

[ToBTOpenwme, 0600IIEHNE 1
cUcTeMaTH3aIusg 3HaHuI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOJib B pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

bu6mmorexa [IOK

bubmuoreka [JOK




97

Hcrtopus pazButus crepeoMeTpun Kak
HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

bubmuoreka [JOK

98

Hctopus pazButus crepeoMeTpun Kak
HAyKHU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

bubmuorexa [JOK

99

Hcrtopus pazButusi CTepeoMeTprn Kak
HAyKH U €€ pojib B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

bu6mmorexa [IOK

100

Hctopust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOJIb B pa3BUTUU COBPEMEHHBIX
VWHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

bu6mmoreka [IOK

101

102

Hcropus pasBUTHS CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
VWH)KEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pasBUTHSA CTEPEOMETPUN KaK
HayKH U €€ pOJib B pa3BUTUN COBPEMEHHBIX
WHKEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

bu6mmoreka [JOK

bu6mmorexa [IOK




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemartuka: anrebpa v Hayajia MaTeMaTHIECKOro aHanu3a, reometpus. ['eometpust, 10-11 knaccel/ byty3os B.D.,
[Ipaconor B.B. nox penakuueit CanoBaudero B.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBeiienne»
['eometpusi. 10-11 knacc: yueb. 15 0011e00pa3oBaTeIbHBIX YUPEXKIACHUIN: 0a30BbIi U npoduiibHbIN ypoBHU/ JI.C.

ArtanacsH, B.®. byty30B - 21 n3a. - M.: [Ipocsemenne, 2018 r. - 255 ¢

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. Uzyuenue reomerpuu B 10-11 kinaccax: Meroanueckue peKoMeH1aluu K yaeOoHuky.: Kuura nns yuurens/ C.M.
CaaksH, B.®. byry3os.-M.: IIpocsemenue, 2003

2.3uB b.I'. I'eomerpus. Innakrtuueckne marepuansl. 10 knacc.

bazoBsiii u npodunsubiii ypoBHu/ b.I'. 3uB.-M.: [Ipocsemenue, 2012

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. ®enepanbHbIil 1IEHTP UHPOPMAITMOHHO — 00pa3zoBarenbHbIX pecypcoB (PLIOP):
http://fcior.edu.ru



2. Enunas xouteknus udpoBsix oopazosarenbHbIX pecypco (EK): http://school-collection.edu.ru
3. decTuBais nemarornyeckux uuei "OTKpbITHIA ypok': festival.lseptember.ru

4. Pecypchl mopTaia s obiiero oopaszosanushttp://www.edu.ru/db/portal/sites/school-page.htm
5. 5l uay Ha ypok MateMaTuku (MeToauueckue pa3padoTku): Www.festival.1september.ru

6. ®enepalbHBIN HHCTUTYT NieAarorndeckux n3mepenuii: http://fipi.ru/

7. Ounaitn-tectel EI'D nmo matemaruke: http://ege.yandex.ru/mathematics/

8. OTKpBITBIN OaHK 3aanmii o mareMatuke EI'D: http://mathege.ru/or/ege/Main









