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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
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€OMETPUH, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(ECCUOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI 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 OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATHIHOTO arapara o pasueiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIICHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOopHil, (GOpMHUpPOBAHHUE MOHMMAHUS POJIM AKCUOMATHKH MpHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4YaronMxcsi, MO3HABAaTEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYaIUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZCP)KATEIBLHBIMHU JTUHUSAMH y4eOHOTO 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 PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHHIMH TE€OMETPHH Ha YriayOJaEHHOM ypoBHE OOydeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOJOIKCHUIO H3YYEHUS MATeMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: 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

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPSIMBIX, I1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[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 IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY IMPSMOW M INIOCKOCTBIO, 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.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TDIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWibHAs NUpamMuAa, MPaBWIbHAs TPEYrojbHas MNUpaMuia M MPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeOopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPDAaHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOpBI. lIpH3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas IMOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajiienienumneaa M cienctsus u3 He€. OO0bEM mpsiMOd U
HAKJIOHHOM MPU3MBI, IWIMHAPA, 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. Kacanune mapa u chepsl miockocThio. I[loHATHE MHOTOrpaHHUKA,



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 mnomodusi, romoreTusi. 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 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/a4, PEIICHUM, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATH MaTeMaTUYeCKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWM [JI pemieHus 3amad B 00J1acTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH W  OOIIECTBEHHOW  MPaKTUKH, ITOHUMaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIIU3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH IPOCKTHYI0 M HCCIIEIOBATEIBCKYIO JESITCIBHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUH MEXIYy TMOHIATHUSAMH, (DOPMyIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

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

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT TIO3HAHMUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
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  HAONIONEHUS, WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

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

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpapruecKu;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  TO3HABATENHHON  pedieKCMH KakK  OCO3HAHMS
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PEUICHUU 3a/layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJCHHBIX OIMMUOOK, BBIIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSIM, OOBSICHITH MPUIHHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYATLHON
paboThl TpU pemieHMH YYeOHBIX 3a4ad, MNPUHUMATh 1EJdb COBMECTHOU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJ€HAMU KOMAaH/bI, OIICHHBATh
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

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

e TMPUMEHSATH AKCHOMBI CTEPEOMETPUHU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPHUPOBATH TMOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B MPOCTPAHCTBE, MEXIY HIpsIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



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

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS IS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

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

e CBOOOJHO ONEPHUPOBATH MOHATHUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTUYECKUX OTHOILIECHUW U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 33]1ay;

e WU3BJIEKATh, MpPEOOpPa3OBBIBATH M HMHTEPIPETUPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHAIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, peliaTh MPaKTHUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

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

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IWUIMHIPUYICCKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB WM TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBS3aHHBIMUA C KOMOWHALMSIMU TeJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOT0O0HBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MNpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh TeOMETPUUECKUE 3a/1a4d HAa BBIYMCIICHUE YTJIOB MEXKY MPSMbBIMU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJl BpaICHUS MPHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYCHUSI KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (aKThl JIJSI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3NEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIE CUTYallUH, IPUMEHATh U3yYCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIpOllECCE IMOUCKA  pElICHUS
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 BEIUUHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LU(POBbHIE)
KoHTpoJbHbIe
n/n NPOrpaMmbl Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://uchi.ru/
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 httos://uchi.ru/
IIPOCTPAHCTBE |
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3 httos://uchi.ru/
IIPOCTPAHCTBE |
I1
4 CPICHANIYIEPHOCTD TPAMBIX H 25 1 https://uchi.ru/
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTl ¥ paccTosHUA 16 1 https://uchi.ru/
MHororpanHuku 7 1 https://uchi.ru/
BekxTops!l B IpocTpaHcTBE 12 1 https://uchi.ru/
8 HOBTOPGHI/IG, 0000I11IeHNE U CUCTEMATH3AINA 5 httos://uchi.ru/
3HaHUH DUDS.//UCAI.TLY
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1 https://uchi.ru/
2 Hostoperne, 0606meHI:Ie " 15 1 https://uchi.ru/
CUCTeMaTH3alusl 3HAaHHUH
3 O0BEéM MHOTOTPaHHUKA 17 1 https://uchi.ru/
4 Tena BpameHus 24 1 https://uchi.ru/
I N
5 JIOIIAIA TTIOBEPXHOCTU U 00BEMBI 9 1 httos://uchi.ru/
KPYTJIBIX TEJ
6 JIBrokeHus 5 1 https://uchi.ru/
7 Hostoperire, 0606meHI:Ie " 17 https://uchi.ru/
CUCTeMaTH3alusl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe NpaBuiia U300pakeHus Ha

1 PUCYHKE TIJIIOCKOCTH, MapaIeIbHbIX 1 https://uchi.ru/
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[ToHsATHs cTepeoMeTpun: TOUKa, npsmas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBmJia U300paKeHHs Ha PUCYHKE 1 https://uchi.ru/
IJIOCKOCTH, MAapaJIICJIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHA: EpeceKaroIuecs MIOCKOCTH,

3 [IEPECEKAIOIIMECS PsIMast U IUIOCKOCTb; 1 https://uchi.ru/
MIOJIYTIPOCTPAHCTBO
[TonsTHs: MepeceKkarouecs MIOCKOCTH,

4 [IEPECEKAIOIIMECS MPsIMast U IJIOCKOCTb; 1 https://uchi.ru/
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHue

5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://uchi.ru/
HECYIIECTBYIOINUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE

6 MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://uchi.ru/
HECYIIECTBYIOIINX 0OBEKTOB

7 AKCHOMBI CTEPEOMETPHUH U IIEPBBIE 1 https://uchi.ru/
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CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 uX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJIYYEHHBIX TUIOCKOCTel. PackpammmBanue
MTOCTPOCHHBIX CEYCHU Pa3HBIMU I[BETAMHU

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMHU LIBETAMU

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackpariiBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMU LIBETAMU

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/
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Meton ciieioB ISl IOCTPOEHUS CEUEHUI.

15 CBoiicTBa miepeceueHn MPSMBIX U https://uchi.ru/
IIJIOCKOCTEN
MeTon ciie10B U1l IOCTPOEHUS CEUEHUM.

16 CaolicTBa niepece4eHni NpsIMbIX U https://uchi.ru/
IIJIOCKOCTEN
[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo

17 TpEM TOYKAM HA pé6£)ax. Coznanmne hitos://uchi.ru/
BBIHOCHBIX YEpTEXKEH U 3alncCh 11aroB
IIOCTPOEHHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo

18 TpEM TOUYKaM Ha pé6£)ax. Coznanue httos-//uchi.ru/
BBIHOCHBIX YEpTEXKEH U 3aluch 11aroB
IIOCTPOEHHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo

19 TpEM TOUYKaM Ha pé6Pax. Coznanue httns://uchi.ru/
BBIHOCHBIX YEPTEXKEW U 3allUCh 11aroB
MIOCTPOEHHUS
ITocTpoeHue ceueHuii B nupamuie, Kyoe mo

20 TpEM TOUYKaM Ha pé6Pax. Coznanue httns://uchi.ru/
BBIHOCHBIX YEPTEXKEW U 3aIllUCh 11aroB
MIOCTPOEHHUS
IToBTOpenue mnanumerpuu: Teopema o

21 IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue https://uchi.ru/
TPEYrOJIbHUKOB
[ToBTOpenue mianumerpun: Teopema

99 Menenas. PacueTsl B CEUCHUSAX Ha httos://uchi.ru/

BBIHOCHBIX YCPTCIKAX. I/ICTOpI/ISI pPa3BUTHA
IIaHUMETPUU U CTCPCOMCTPUU
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KonTponbHas padota "AKCHOMBI

23
crepeomerpun. Ceuenuns"
B3anMHOe pacnonokeHue npsmbIx B

24 npoctpancTBe. CKpeluMBaroLUIecs MpsMBbIE. httos://uchi.ru/
[Ipu3Haky CKpeIMBaIOMIUXCS MPSMBIX. I
[TapanienpHble psIMbIE B IPOCTPAHCTBE
Teopema o cyniecTBOBaHHH U
€MHCTBEHHOCTH NPSIMOM MapajiebHOI

o5 JAHHOM NPSIMOH, Hpoxons{mfﬁ yepes TO:-IKy httos-//uchi.ru/
IIPOCTPAHCTBA U HE JIeXKalllel Ha TaHHOU I -
npsMoi. Jlemma o nepecedeHun
NapaAJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO
[TapanmnenbHOCTb TpeX NMpsiMbIX. Teopema o

26 TpEX NmapajuleNabHBIX NpsAMbIX. Teopema o https://uchi.ru/
CKPEILMBAIOIIUXCS MPSMBIX
[TapannenpsHOE MPOEKTUPOBAHMUE.

97 OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO httos://uchi.ru/
npoektupoBanus. M300pakeHue pa3HbIX :
¢buryp B napauenbHON IPOeKINN
enTpanbHas npoekuus. Yroiui ¢

28 COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI https://uchi.ru/
MEX1y IPSIMbIMU
3azaum Ha JOKa3aTeNbCTBO U

29 HCCIICI0BAHNE, CBI3aHHEIC C https://uchi.ru/
PacroJI0KEHUEM MPSMBIX B IPOCTPAHCTBE
[TonsATHA: mapamenbHOCTh MPAMOKN U

30 IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak hitos://uchi.ru/

[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMON U
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IIIIOCKOCTH

FGOMeTpI/I‘ICCKI/IC 3aa41 Ha BBIYHMCIICHHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

31 . https://uchi.ru/
MapajvIeIbHOCTBIO MPSIMBIX U MIJIOCKOCTEH B
MIPOCTPAHCTBE
[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEexe U .
32 YIO HPAMYIO Up . . https://uchi.ru/
napajuieIbHOTO APyroi npsiMmoit. Pacuér
OTHOILICHUM
[TapannenpHas npoeKuus, IPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U .
33 p }: https://uchi.ru/
napauienenunena. CponcTaa
napajuieJienuIea 1 mpu3Mbl
[Tapannenwubie mockocTu. [Ipuznaku .
34 P P . https://uchi.ru/
MapajuieIbHOCTH JIBYX IJIOCKOCTEN
Teopema o nmapajuieTIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TTPOXO/ISIIIEH .
35 - 1P . https://uchi.ru/
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE
CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
MapajuIeTbHOCTH MPSIMBIX TIEPECEUCHUSI PU )
36 P P P P https://uchi.ru/
MePECEUCHUH IBYX NapaJieIbHbIX
IJIOCKOCTEN TpEeTher
CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpe3Kax MapayiIeIbHBIX MPSIMBIX,
37 3aKJIIOYEHHBIX MEXKY MTapauIeIbHBIMU https://uchi.ru/

IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMS TapaJIJIEIbHBIMU TJIOCKOCTSIMH
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[ToBropenue: Teopema [Tudaropa Ha

38 https://uchi.ru/
IJIOCKOCTU
IloBTOpEHME: TPUTOHOMETPHUA .
39 p P P https://uchi.ru/
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
CBolicTBa Ky0a U IIPAMOYTOJILHOTO .
40 Y PAMOYT https://uchi.ru/
napajiesnenunena
Brruncienue JUIMH OTPE3KOB B Ky0e U .
41 a P y https://uchi.ru/
MPSAMOYTOJIbHOM TlapajuiesienuIe/ e
[lepneHMKyIAPHOCTD NPSMOM U
42 IJI0CKOCTH. [IpHU3HaKk nepneHuKyIsipHOCTH https://uchi.ru/
IIPSIMOM U TNIOCKOCTH
[lepneHuKyIsIpHOCTD NPSMOU U
43 mockocTH. [Ipu3Hak nepneHuKyIspHOCTH https://uchi.ru/
IIPSIMOM U TNIOCKOCTH
Teopema o CylecCTBOBAHUH U
€TMHCTBEHHOCTHU MPSIMO, MPOXOasIIeH .
44 g p POXOLAIIL https://uchi.ru/
yepe3 TOUKY MIPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH
IImockoCTH U HEPIIEHAUKYIISIPHBIE UM .
45 PHCHMKYJIAD https://uchi.ru/
MpsIMbIE B MHOTOT'PAaHHHUKAX
IImockoCTH U EPIIEHAUKYIISIPHBIE UM .
46 PHCHMKYJIAD https://uchi.ru/
MPsSIMbIE B MHOTOTPaHHHUKAX
Ilepnennukyisp u HakinoHHas. IlocTpoenue .
47 PHCHAMRYIAD P https://uchi.ru/
MEePHEHIUKYISIPA U3 TOYKH HA MPAMYIO
Ilepnenmukyistp 1 HakioHHas. [TocTpoenne .
48 PHCHIMKYTIAD p https://uchi.ru/
NEePHEHIUKYIISIPA U3 TOYKHU HA MPAMYIO
Teopema o Tpéx neprneHAUKyIsIpax (Ipsamas .
49 p PEX neprieHmiyApax (1p https://uchi.ru/

u oOpatHasi)
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Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

50 https://uchi.ru/
u oOpartHas)
V103 MeXIy CKPEIIHBAIOITIMHUCS .

51 y Ckp https://uchi.ru/
MPSIMBIMU
ITonck nepneHIUKYISIPHBIX IIPSIMBIX C .

52 p yip p . https://uchi.ru/
MOMOIIBIO TIEPIIEHIUKYJISIPHBIX IIOCKOCTEH

53 OproroHanbHOE MPOSKTUPOBAHKE https://uchi.ru/
[Toctpoenue ceuenunii Kyoa, MPU3MBI,

o4 MIPaBUJILHON TMPAMMJIBI C TIOMOIIBIO https://uchi.ru/
OPTOTOHAJILHOM MPOEKIINH
[Toctpoenue ceuenunii Kyoa, MpU3MBI,

55 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO https://uchi.ru/
OpTOrOHAJIBLHON MPOEKIINU
CummeTpusi B IPOCTPAHCTBE OTHOCUTEILHO

56 IockocTH. IlnockocT cummeTpuii B https://uchi.ru/
MHOT'OTPaHHUKAX
IIpu3Hak mepneHINKYIIPHOCTH OPSIMOU U .

57 P p yIp p https://uchi.ru/
TIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU
IIpaBunbHBIC MHOTOTpaHHUKHU. Pacuér .

58 p N p https://uchi.ru/
PacCTOSTHUM OT TOYKH JI0 TJIOCKOCTH
IIpaBunbHBIC MHOTOTpaHHUKHU. Pacuér .

59 p N p https://uchi.ru/
pacCTOSTHUM OT TOYKH JO MIOCKOCTH
Crioco0ObI OMyCTUTD TTEPIIEHIUKYIISIPHIL:

60 CUMMETpPHUS, CABUT TOYKHU IO MapaijieIbHON https://uchi.ru/
psAMOI
CaBur 1o HenmapaIeaIbHOH IPSIMON .

61 PAITIDHOM TPAMOH, https://uchi.ru/
W3MEHEHHUE PACCTOSHUM

62 Konrtponsnas padora "B3anmuoe
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PacCIONIOKEHNE MPSMBIX U INIOCKOCTEN B
npoctpaHcrTae"

IToBTOpEHME: Yroa MexAy PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B

63 https://uchi.ru/
IIPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB
IloBTOpEHME: Yyron Mexay

64 CKPELIMBAIOIIMMUCS IPSIMBIMU B https://uchi.ru/
IIPOCTPAHCTBE

65 I'eomeTprueckue METOAbI BEIYNCICHHUS hitos://uchi.ru/
yria MeXAy OpsIMbIMU B MHOTOTPaHHHMKaX |

66 JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX httns://uchi.ru/
YIJI0B JBYTPaHHOIO yria |

67 [lepnieHIuKyNsIpHBIE MIOCKOCTH. CBOfICT]fa httos://uchi.ru/
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN
IIpu3Hak nepnesmKyIIpHOCTH

68 IIJIOCKOCTEM; TeOpeMa 0 npﬂMovI?I httns://uchi.ru/
IIEpECEYEHM IBYX MIJIOCKOCTEN e
MEPIEeHIUKYJISAPHBIX TPEThEHN IIOCKOCTH
[IpsiMoyroibHBII Mapaienenunen; Kyo;

69 U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO https://uchi.ru/
napajuleJenune1a

70 Teopema o nuaroHaiu HpﬂMOYFOJII)H(iFO httos://uchi.ru/
napajuleNIeNUIeNa U CIEICTBUE U3 HEE
CrepeoMeTpuyecKue 1 MpUKIaIHbIE

71 3aJ1a4d, CBI3aHHEIC CO B3aMMHBIM https://uchi.ru/
PacroI0KEHUEM MPSMBIX U TUIOCKOCTH

72 IToBTOpEHME: CKpEIMBAIOLIUEC IIPSIMBIE, https://uchi.ru/
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napaJijICJIbHBIC IJIOCKOCTH B CTAHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC

73 https://uchi.ru/
MEX/y CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX
Paccrostnue ot TOYKHM 10 IJIOCKOCTH, .

74 f[ https://uchi.ru/
paccTosiHUE OT MPSMOM 70 IMIIOCKOCTH
Boeluucnenue pacctossHud MEXIY

75 CKPEIIMBAIOIIMMUCS MPSIMBIMHU C TIOMOIIBIO https://uchi.ru/
MEePHEHIUKYISIPHON MIJIOCKOCTH
TpéxrpaHHblil yroi, HEpaBeHCTBaA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa, .

76 pextp T P Garop https://uchi.ru/
TEOpPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yriia
DNeMeHThI c(pepHUUECKON T€OMETPUH: .

77 dep P https://uchi.ru/
reoJIe3NUECKHE JIMHUHN Ha 3eMiie

78 KontponbHas pabota "Yrisl u
paccrosiHus"
Cucremaru3anus 3HaHUN "MHOTOTpaHHHK .

79 B " P https://uchi.ru/
H €T0 DJIEMEHTHI
ITImpamuna. Buaer nupamuy. ITpaBunsHas .

80 paMii A pamua. 1p https://uchi.ru/
nupamMuaa
IIpusma. IlpsiMast 1 HaKJIIOHHAS IPU3MBIL. .

81 P P P https://uchi.ru/
[IpaBunbpHas npusma
IIpsmoii mapaienenuies, IpsIMOyroabHbIN .

82 p P Al TIPAMOYT https://uchi.ru/
napajuienenumnena, Kyo

83 Brinmykiible MHOTOrpanHUKH. Teopema https://uchi.ru/
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Ditnepa

Brinykibsie MHOTOrpanHuku. Teopema

84 Olinepa. IIpaBunpHbIE U OTYNIpaBUIbHBIE 1 https://uchi.ru/
MHOTOTPaHHUKHU
85 KonTponbnas pabora "MHuororpanHuxku" 1
[TonsiTHE BEeKTOpa HA MJIOCKOCTH H B .
86 MIPOCTPAHCTBE ’ L hitps://uch. L/
87 CymMma BEKTOpOB 1 https://uchi.ru/
88 Pa3znocTh BekTOpOB 1 https://uchi.ru/
89 [IpaBuio mapamnenenurnena 1 https://uchi.ru/
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://uchi.ru/
01 Pasnoxxenne BekTopa 1mo 6a31/1c3v/ TpEX 1 httos://uchi.ru/
BEKTOPOB, HE JICXKAIIUX B OJTHOM IIIOCKOCTH
92 CkansipHoe pou3BeJIcHUE 1 https://uchi.ru/
93 Beruncnenue yriia Mex 1y BEKTOpaMH B 1 hitos://uchi.ru/
MIPOCTPAHCTBE I
94 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 https://uchi.ru/
95 [Tpocreiimme 3aaun ¢ BEKTOpaMH 1 https://uchi.ru/
96 IIpocreimue 3a1auu ¢ BEKTOpaMH 1 https://uchi.ru/
97 KontponsHas padora "Bextopsr" 1
98 O06o0mIeHne 1 cucTeMaTH3aIys 3HaHUH 1 https://uchi.ru/
99 O06o00611eHre U crucTeMaTu3alus 3HaHu! 1 https://uchi.ru/
100 O0o0mIeHre M cucTeMaTH3aIs 3HAaHUH 1 https://uchi.ru/
101 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 https://uchi.ru/
102 O06o0meHne 1 cucTeMaTu3aIys 3HaHUH 1 https://uchi.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
uudposbie
Ne n/m Tema ypoka KonTpoJbHbIE
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypcsl
[ToBTropenue Temsl "KoopanHaTel BEKTOpa .
1 a nnoI::Kocm - P " P 1 https://uchi.ru/
pOCTpaHCTBE
[ToBTopenue tremsl "CkansipHoe .
2 o P | P 1 https://uchi.ru/
POU3BEICHUE BEKTOPOB
[ToBTOpenue Temsl "Brrunciienue yria .
3 oK P yf 1 https://uchi.ru/
1Ty BEKTOpaMH B IPOCTPAHCTBE
[loBTOpenue Temnl "YpaBHEHHUE IPSMOI, .
4 0 P . P " P 1 https://uchi.ru/
poxozsuIeil uepe3 1Be TOUKU
5 YpaBHEHHE IOCKOCTH, HOPMaJlb, 1 httos://uchi.ru/
ps: :
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 httos-//uchi.ru/
ps: .
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
7 BekTopHoe nmpousBeneHue 1 https://uchi.ru/
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 httos-//uchi.ru/
ps: :
MpOrpaMMHUpPOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 httns://uchi.ru/
ps: .
MpOrpaMMHUPOBaHUE
AHaIUTHYECKHE METO/IbI pacyéTa yria .
10 ARLD r 1 https://uchi.ru/
MEXy NMPSIMBIMUA B MHOT'OTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1 httns://uchi.ru/
ps: :
MEXy IUTOCKOCTSIMA B MHOTOTpaHHUKAX
12 @dopmysa pacCTOSHUS OT TOUKH J10 1 https://uchi.ru/
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IIJIOCKOCTH B KOOpAWHATaX

Haxoxnenue paccTossHui OT TOUKH 710

13 https://uchi.ru/
IJIOCKOCTH B KyOe

14 Haxoxnenue paCCTO}IHI/HEI OT TOYKH JI0 httos://uchi.ru/
IUIOCKOCTH B NIPaBHJIbHON IUpamMuJie |

15 KonrponbHast pabora "AHanutudeckas
reomeTpus”

16 CedeHust MHOIOIpaHHUKOB: CTaHIApTHbBIE httos://uchi.ru/
MHOTOTPaHHUKH (Hps./UChI. iU

17 CedeHusi MHOTOIPAHHUKOB: METOJ] CJIEI0B https://uchi.ru/
CeueHust MHOTOIPaHHUKOB: CTaH/apTHbIE

18 IIJIOCKOCTH, MIEpEeCceYeHUs MPSIMBIX U https://uchi.ru/
IIJIOCKOCTEN

19 [TapannenbHble OIpsSMbIE U TNIOCKOCTH: httos://uchi.ru/
napaJuleIbHbIE CEYEHUS AEpsTUC. I

20 HapajmenLHLIe npiIMLIe Y TUIOCKOCTH: httos://uchi.ru/
pacuéTr OTHOIEHUI AERS. AL
[TapannenbHble MpsIMbIE U TUIOCKOCTH:

21 YTJIBI MEXY CKPELIUBAIOIIMMUCS https://uchi.ru/
TPSIMBIMH
[leprienAuKyNApHBIE IPSIMBIE U

99 IJIOCKOCTH: CTaHapTHBIE napmu httos://uchi.ru/
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN 1 PRLACOLEL
MPSIMBIX, CAMMETPUH MHOTOTPAaHHUKOB
[leprienAuKyNApHBIE IPSMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX https://uchi.ru/
MepIeHIUKYIApax

24 IlepnieHIuKynsApHBIE IPSIMBIE U https://uchi.ru/
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IIJIOCKOCTH: BBIYUCJIICHUSA OJINH B
MHOI'OI'paHHHUKax

HOBTOpeHI/IeI miomaain MHOT'OYTOJIbHUKOB,

25 (hOpMyIIBI IS TUTOIACH, COOOpaKEeHUs https://uchi.ru/
no100us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,

26 (hopMyIIBI 1S TUTOIIAACH, COOOpaKEeHUS https://uchi.ru/
no100us
[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,

27 dbopMyIbI 1S TTOIAEH, COOOpaskeHus https://uchi.ru/
noxoous
[Inomany cedyeHnii MHOTOI'PaHHHUKOB:

28 IJIOIIAAX TTOBEPXHOCTEM, pa3pe3aHus Ha https://uchi.ru/
4acTu, COOOpaKeHUsI MOA00HS
[Inomany cedyeHnii MHOTOI'PaHHHUKOB:

29 TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha https://uchi.ru/
Y4acTH, COOOpaKEeHUs MOA00Us
KonrtponsHas padora "[loBTopenue:

30 MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31 O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO httos://uchi.ru/
napasieNenuneaa

39 3amaun 00 yIBOEHUH Ky0a, O KBaJApaType hitos://uchi.ru/
Ky0a; O TPUCEKIIUU yTiia AERs. LI
CrepeoMeTpHyecKHe 3aauu, CBSI3aHHBIE C

33 00BEMOM MIPSIMOYTOITHHOTO https://uchi.ru/
napajuiefienunea

34 [Ipuknagaeie 3a1a4n, CBI3aHHBIE C https://uchi.ru/
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BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO

napajuiesenume/a

35 O0BEM npsIMOIt TPU3MBI https://uchi.ru/
CrepeoMeTpHUYECKUE 3a1a9M, CBI3aHHBIE C .

36 p p . a B https://uchi.ru/
BBIYMCIICHHEM 00BEMOB TIPSAMOM MPU3MBI
IIpuknamabie 3aga4u, CBI3aHHbBIC C .

37 p . A }{ https://uchi.ru/
00BEMOM MPSIMOI TPU3MBI
Brruncinenue 005EMOB TEN ¢ IOMOILBIO

38 ornpenenéHHoro uaTerpana. O0sEm https://uchi.ru/
HAaKJIOHHOH IPU3MBbI
Brruncinenue 00bEMOB TEN ¢ IIOMOILBIO

39 onpeaenéHHoro uurerpaina. O0béM https://uchi.ru/
MTUPaAMU/IBI
dopmyna o0béMa mupaMuabl. OTHOIIEHUE .

40 PMYy paMui https://uchi.ru/
00BEMOB MUPAMUJL C OOIIUM YTIIOM
dopmyna o0béMa mupaMuasl. OTHOIIEHUE .

41 pMY p a https://uchi.ru/
00BEMOB MUPaMU/T C OOILITUM yTIIOM
CrepeoMeTpHUUECKUE 3a4aUl, CBI3aHHEIC C .

42 p P . A https://uchi.ru/
00BEMaMK HAKJIIOHHOW TTPU3MBI
CrepeoMeTpHUUECKHUE 3a4a4U, CBSI3aHHEIE C .

43 p p A https://uchi.ru/
00BEMaMH MUPaAMUIBI
[Mpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN https://uchi.ru/
TIPU3MBI
ITpuxnagaele 3agaun mo teMe "OO0bEMBI .

45 PHICIAATIEIE SAAATH TE https://uchi.ru/
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI
I[Ipumenenne 00bEMOB. Brruncnenne .

46 p https://uchi.ru/

pacCTodAHuA N0 IMIIOCKOCTU
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KonTponbras padota "O0béM

47 |
MHOT'OTPaHHHUKA
Hunuuapudeckast TOBEPXHOCTb,
48 o0pa3yroIne UIHHIPHIECKON https://uchi.ru/
MMOBEPXHOCTHU
uaap. HpaMoit KpyroBou MUWIMHID. .
49 1 P 1P pyr H AP https://uchi.ru/
[Tnomaae MOBEPXHOCTH MUTUHIPA
Konnueckast moBepxHocTh, 00pa3 ne .
50 1 HOBEP pasyIont https://uchi.ru/
KOHUYecKoii moBepxHocTu. Konyc
Ceuenune KoHyca MJI0CKOCTEIO, .
51 }U’ https://uchi.ru/
MapajuieIbHOM TNIOCKOCTH OCHOBaHUS
VYceuéHHblil KOHYC. M300pakeHne KOHYCOB .
52 . Y p Y https://uchi.ru/
U yCeYEHHBIX KOHYCOB
IImomane OOKOBOM MOBEPXHOCTH U ITOJTHOH .
53 tHan P https://uchi.ru/
MOBEPXHOCTH KOHYCa
IImomane OOKOBOM MOBEPXHOCTH U ITOJITHOMN .
54 taa p https://uchi.ru/
MMOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha
55 JI0Ka3aTeJIbCTBO U BEIYHCICHHE, https://uchi.ru/
MMOCTPOCHUEM CEUEHUH IUITNHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha
56 JI0Ka3aTeIbCTBO U BEIYHCICHHE, https://uchi.ru/
MIOCTPOECHUEM CEYEHUH HUINHAPA, KOHyCa
TIpuknanaele 3aga4un, CBSI3aHHEIE C .
57 p a s, https://uchi.ru/
TATUHIPOM
[Ipuxnagaele 3a0a49, CBSI3aHHBIE C .
58 pHicIan A https://uchi.ru/
ATUHIPOM
59 Ccdepa u map https://uchi.ru/
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[epecedenue cdeps U mapa ¢

60 mIockocThio. Kacanue mapa u cdepsl https://uchi.ru/
IJI0CKOCTHIO. By u n3o0paxenue mapa
[Tepeceuenue chepsr u mapa ¢

61 tockocThio. Kacanue mapa u chepbl https://uchi.ru/
IJIOCKOCTRIO. Bu 1 n300paxenue mapa
Vpasuenue cheprl. [Inomans cheprl u eé .

62 p N Gbep bep https://uchi.ru/
qactei p

63 Cummetpus cdepsl U mapa https://uchi.ru/
CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BHIYHMCIICHUE .

64 . ’ https://uchi.ru/
CBSI3aHHBIE CO CEPOH U mapom,
MIOCTPOCHUEM UX CEYCHH MIIOCKOCTHIO
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BHIYHMCIICHUE .

65 . ’ https://uchi.ru/
CBSI3aHHBIE CO CEepoit U mapom,
MMOCTPOCHHUEM UX CEUCHHM IIIOCKOCTHIO
[IpuknanHelie 3a1a4u, CBI3aHHBIE CO .

66 p . ’ https://uchi.ru/
cdepoil u mapom
[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYHUCIICHHS B OKPY>KHOCTH, CTAHIAPTHBIE https://uchi.ru/
noaoous
Paznmunbie KOMOMHAIINY TEIT BPAIICHUS U .

68 P https://uchi.ru/
MHOTOTPaHHUKOB
3agaun o TeMe "Tena U MOBEPXHOCTH .

69 ) P https://uchi.ru/
BpaIICHUS
3agaun mo TeMe "Tena U MOBEPXHOCTHU .

70 P https://uchi.ru/

BpaleHus"
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Konrponsnas padora "Tena u

71
MOBEPXHOCTH BpamieHus"
O0bém nmmuuapa. Teopema 06 00bEME .

72 P p https://uchi.ru/
MPSIMOTO LUJIHH]IPA
Brruncinenue 00bEMOB TEN ¢ OMOILBIO .

73 B < https://uchi.ru/
onpenenéHHoro uaTerpaia. OobéM KoHyca
ITnomiaay 60KOBOH M MOJHOH .

74 https://uchi.ru/
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUUECKHUE 3a4a4l, CBSI3aHHEIE C .

75 p P . ’ https://uchi.ru/
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa
ITpuxnagueie 3agaun no teme "OO0LEMEI U .

76 P A https://uchi.ru/
IIJIOIAIA TTOBEPXHOCTEH TEI
OO0BEM TIapa U mapoBOTO CEKTOpa.
Teopema 06 06béMme trapa. [lnomans
chepsl. CTEpeOMETpUUYECKHUE 3a0a4 .

77 ep p p 7 https://uchi.ru/
CBsI3aHHBIE C BEIYHCIIEHUEM 00HEMOB
Iapa, mapoBOro CErMEeHTa U IapoBOTo
CEeKTopa
[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U

78 iomaapio ceprsl. COOTHOMICHUS MEXKIY https://uchi.ru/
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEl
[Tomo6HbBIE TeNa B MPOCTPAHCTBE.
N3menenue o0nEma mpu mogo0uu.

79 CrepeomeTpruecKkue 3aauu, CBsI3aHHbIE C https://uchi.ru/

BbIUUCIIEHEM 00BEMOB Tel U IIIOIIAeH
IIOBEPXHOCTEU
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80

Kontposnbnas pabdota "[1nomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

82

83

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHUS.
JIBm>keHust 1 paBeHCTBO Guryp. O0mme
CBOWCTBA JBUKCHUI

Bupl n1BukeHuil: napauiebHbIN IEPEHOC,
LEHTpaJIbHAsl CAMMETpPHUS, 3€pKaIbHAS
CUMMETPHS, TTOBOPOT BOKPYT MPSMOM
[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

84

FGOMeTpI/ILIGCKI/Ie 3ala4i Ha IPUMCHCHUC
JABUMKCHU S

https://uchi.ru/

85

86

87

88

KontponbHas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee moBTopeHue 11 MOHITHI 1
MeTOoJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3alys 3HaHUM:
"ITapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
npocrpaHncrae”

Oo6o06muaromiee noropenue 11 noHATHH U
MeToJ10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
nmpocTpaHcTae”

Ob6o06maromiee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTu3anus 3HaHui: "BekTopsl B
nmpocTpaHcTae”

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

89

O6o6mmatomee nopropenue 11 nonsaruii u

https://uchi.ru/



https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/

MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucreMaruszanus 3HaHui: "O0beM
MHOTOIpaHHuKa"

Oo6o06maromee noropenue 11 noHsATUl U
MeToJ10B Kypca reomerpun 10-11 xnaccos,

90 . https://uchi.ru/
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"
Oo6o06maromee noropenue 11 noHsATUl U

01 MeToJ10B Kypca reomerpun 10-11 xnaccos, hitos://uchi.ru/
cuctemaTtu3anus 3Hanuii: "Tlnomann I
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
O6o06maromee moBTopeHue 11 MoHITHI 1

92 MeToA0B Kypca reomerpun 10—11 kmaccos, httos://uchi.ru/
cuctemaTtu3anus 3Hanuii: "Tlnomann I
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

93 Hostoperire, 0606meHI:Ie " https://uchi.ru/
CUCTEMaTHU3allis 3HAaHUU

94 Hostoperire, 0606meHI:Ie " https://uchi.ru/
CUCTEMaTHU3als 3HAaHUU

95 [ToBTOpeEHue, 0606HIeHI:I€ u httos://uchi.ru/
CUCTEMaTH3aIus 3HAHUI ERS. ALY
Hcropus pa3BUTHS CTEPEOMETPUH KaK

96 HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX httos://uchi.ru/
WH)XEHEPHBIX U KOMITBIOTEPHBIX I
TEXHOJOTHI
Ucropus pa3BUTHS CTEPEOMETPUH KAK

97 HAayKU U €€ pojib B PA3BUTUH COBPEMEHHBIX https://uchi.ru/

HHXXCHCPHBIX U KOMIIBIOTCPHBIX
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TEXHOJIOTUN

98

99

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTHUU COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUU KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/

https://uchi.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomerpust Atanacsu JI.C., byry3zos B.®., Kagomues C.b. u apyrue 10-11

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

"T'eometpus 10-11. Junaktuyeckue marepuaibl. bazoBsiil u yriyOieHHbIN
ypoBuu", b. I'. 3uB

N3 parensctBo: [Ipocsewenue

"Pabouas terpanp 10-11", B.®. byTty308B u 1p.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://uchi.ru/

OTKPBITHIN OaHk 3amanwuii: http://www.fipi.ru/

noptan Juist noarotoBku k EI'D: https://mathb-ege.sdamgia.ru/
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