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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'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» 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€OMETPUH, U HEOOXOAUMBIX UIsl YCHEIIHOTO NMPo(ecCHOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYyJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

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

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IMTPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronuxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX >KM3HEHHBIX CUTYalMSIX W MPU U3YUECHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JUHUSAMH y49eOHOTO 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
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 JIMHUSM, HO M 10 rogam o0yudenus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIISONIEH yueOHOro mpeamera «MareMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiebHOCT IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajuIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieIbHOW MPOEKUHUU. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD HPSIMOM M IUIOCKOCTH: NEPIIECHINUKYJIAPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: Yroyl MEXAY NPSAMOW M IUIOCKOCTBIO, JIBYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
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.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



IIpaBWJIbHAs IHMPaMHIA, IPAaBUIbHASA TPEYTrOJbHAsI NUPaMHUIA W IPaBUIIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue MoBepxHocTeld. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas oOKojo IwmMHApa. llepeceuenne cdepsl u mapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYCa, TUIOMAAbh chepsl U €€ JacTeu.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB M TEJT BPAICHUS: CEUEHUS LIMIIMHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPHU PEIICHUH TeOMETPUUYECKUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [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()OPMUPOBAHHOCTH IPAKIAHCKOM MO3ULIMN 00Yy4arOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aUMOJICUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBHH C WX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTHUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, DTUYECKOIO IOBEIECHMS, CBA3AHHOIO C IIPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEeUICHUH, pacCy ACHUI, BOCOIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TpPYAOJIIOOMs, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OO0pa3oBaHHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB HA COCTOSHUE MPHUPOTHON U COIHATILHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAUYUMOCTH [UJI1 Pa3BUTUS UMBUJIIM3ALMM, OBJIAJICHUE SI3IKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

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

BBISIBIIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JTOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee TMOAXOMAIUM C  yudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEI0OBAaHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHUBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTHl MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI 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 (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BbIpa)kaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TIIOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4yi, DKCIIEPUMEHTA, UCCIEA0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHIAHOW U WHAMBUAYAJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3IUYHBIMU METONAMH, BBIIOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBATh PEAJbHBIE CUTYallMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aiareOpbl, peniarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CcBOOOJHO OMNEPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C MMJIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
FEOMETPUYECKHX TEN C IPUMEHEHUEM (POPMYIT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOILICHHSI MEXAY IJIOIIAIIMH TOBEPXHOCTEN U 00bEMaMH
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKHUE 3aa4l Ha BBIYHMCIECHUE YIJIOB MEXY MPSIMBIMUA
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPIEHIUKYJIISIPHO OCH), CEUCHHS KOHYCa (MapaJlieIbHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKIACHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIHYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IMpOILECCE IOUCKA  PEHICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/add, CBA3AHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHBbIE (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTshI
1 Beenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-
5 BzaumHoe pacnosioxkeHue npsiMbIx B 5 1 11/5a.pptx
MPOCTPaHCTBE http://geometry2006.narod.ru/Lessons/10-
11/5b.pptx
3 [TapaniaenbHOCTh NPSMBIX U 3 http://geometry2006.narod.ru/Lessons/10-
IIJIOCKOCTEH B MIPOCTPAHCTBE 11/7a.pptx
4 [IepnieHIUKYIAPHOCTD NPSMBIX U o5 http://geometry2006.narod.ru/Lessons/10-
IIJIOCKOCTEN B IIPOCTPAHCTBE 11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-
5) VYriel U paccTOssHUS 16 1
11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-
6 MHororpaHHUKH 7 1
11/24.pptx
http://geometry2006.narod.ru/Lessons/10-
7 BexTopsl B mpocTpaHcTBE 12
11/9a.pptx
3 [ToBTOpeHnue, 06001IEeHNE U 5 5
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

1 AHanuTnyeckas reOMETpHs 15 1 hit ://S.C hool-
collection.edu.ru/

) [ToBTOpenue, 0600IEHNE 1 15 1 http://school-

cucTeMaTu3alis 3HaHU! collection.edu.ru/
http://school-

3 O6bEM MHOTOTpaHHHKA 17 1 tt //S.C 00
collection.edu.ru/
http://school-

4 Tena BpateHus 24 ! collection.edu.ru/

5 [Tnomaay moBepXHOCTU U OOBEMBI 9 1 http://school-

KPYIJIBIX TEJ collection.edu.ru/

6 JIBroKeHUs 5 1 http:/fschool- ://S.C hool-
collection.edu.ru/

7 [ToBTOpEeHme, 06001IeHNE 1 17 5 http://school-

CHCTEMATHU3AINS 3HAHUI collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB
No C)
: Tema ypoka Kourpos ITpakTHyec Jara uzyuenus AIEKTPOHHbIC IH(pOBELIe
n/n Bcero HbIE o0pa3oBaTesibHbIE pecypchl
KHe padoThl
padoTsI
OcHOBHBIE TIpaBUIIa U300pAKEHHS HA https://resh.edu.ru/subject/lesson/4
1 PUCYHKE IIIOCKOCTH, MAPAIIIEIbHBIX 1 756/
IPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
https://resh.edu.ru/subject/lesson/4
ITonsATHA CTEpEOMETPUHN: TOUKA, 756/
npsiMasi, III0CKOCTb, IIPOCTPAHCTBO.
OCHOBHBI€E MTPaBUiIa H300paKEHHS HA http://metodisty.ru/m/files/view/
2 1 prezentaciya dlya sozdaniya motiva
PUCYHKE TIJIOCKOCTH, MAPATIIETbHBIX .
cii_ k teme -
MPSMBIX (OTPE3KOB), CEPEMHDBI izobrazhenie prostanstvennyh figur
OTpe3Ka na_ploskosti
[TonsTus: nepecekaronmecs https://resh.edu.ru/subject/lesson/4
3 IJIOCKOCTH, TIEPECEKAIOIINECs TIPAMast 1 756/
Y TIOCKOCTB; MTOJYIIPOCTPAHCTBO
[TonsTHs: nepecekaronmecs http://geometry2006.narod.ru/Lesso
4 IUTIOCKOCTH, TIEPECEKAIOMINECS MPAMAst 1 ns/10-11/3b.pptx
Y TTOCKOCTh; TTOJTYNPOCTPAHCTBO
MHOTOIPaHHHKH, H300paKeHHe http://geometry2006.narod.ru/Lesso
. ns/10-11/3a.pptx
5) MPOCTEUIINX MTPOCTPAHCTBEHHBIX 1

¢buryp, HeCyIecTBYIOINUX OObEKTOB

http://geometry2006.narod.ru/Lesso



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx

MHororpaHHuKH, U300paKeHHE

ns/10-11/14d.pptx

http://geometry2006.narod.ru/Lesso

6 IPOCTEHIINX TPOCTPAHCTBEHHBIX ns/10-11/3c.pptx

buryp, HECYIIECTBYIOMNUX 00BEKTOB

AKCHOMbI CTEPEOMETPHH U TIEPBbIE http://geometry2006.narod.ru/Lesso
7 ns/10-11/1.pptx

CIIEICTBUS U3 HUX

AKCHOMbI CTEPEOMETPHH U TIEPBbIE http://geometry2006.narod.ru/Lesso
8 ns/10-11/2.pptx

CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUM 1 TIEPBEIE http://geometry2006.narod.ru/Lesso

1Y Tp P

cnencTBus U3 HuX. CrocoObl 3a1aHus ns/10-11/1.pptx
9 MPSIMBIX U TIJIOCKOCTEH B

npoctpancTBe. O003HAYEHUS TTPSMBIX

U IIOCKOCTEH

N300paxxenne ceueHn mupaMuabl https://resh.edu.ru/subject/lesson/4

p p )

Ky0a U TPU3MBI, KOTOPBIE TIPOXOIST 912/

yepe3 ux péopa. M3obpaxenue
10 nepecedeHusl MOTy4YeHHBIX

nockocrel. PackpamvBanue

MOCTPOEHHBIX CEYEHUN pa3HbIMU

IIBETAMH

H300paxxeHne ceueHn MUpaMHUIbI https://resh.edu.ru/subject/lesson/4

p p )

Ky0a ¥ MPU3MBI, KOTOPbIE TIPOXOJISAT 912/

gyepes ux péopa. M3obpaxenue
11 MepECEUCHUS TTOJTYUEHHBIX

mockocrei. PackpammysBanue
IIOCTPOEHHBIX CEYEHUN Pa3HBIMU
[[BETaMU



http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

N300pakeHue ceueHnil mupamMupl,
Ky0a ¥ MPU3MBbI, KOTOPbIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue

https://resh.edu.ru/subject/lesson/4

912/
\

12 MIePECEUCHUS TTOJTYICHHBIX

mockocrell. PackpamvBanue

IIOCTPOEHHBIX CEYEHUI Pa3HBIMU

L[BETaMU

N300pakeHre CeUeHU MUPaMU/IbI, https://resh.edu.ru/subject/lesson/4

Ky0a 1 pU3MBbI, KOTOPBIE TPOXOJISAT 912/

yepe3 ux péopa. M3obpaxenue
13 nepeceyeHusl MOJTy4YeHHBIX

IJI0CKOCTEN. PackpammBanue

IOCTPOEHHBIX CEUEHU Pa3HBIMU

1[BETaMU

MeToJ CTeI0B /Tl TOCTPOCHHS! http://geometry2006.narod.ru/Lesso
14 . ns/10-11/14d.pptx

CEUEHUN

Merop cie0oB i1 MOCTPOEHHUS http://geometry2006.narod.ru/Lesso
15 ceuennii. CBOMCTBA MepecedeHuii ns/10-11/15b.pptx

HPSIMBIX U IJIOCKOCTEN

Meroz cie0B A IOCTPOEHUS http://geometry2006.narod.ru/Lesso
16 ceuennii. CBOMCTBA epecedeHuii ns/10-11/15c.pptx

MPSIMBIX U IJIOCKOCTEN

[loctpoenue ceuenuii B nupamue, http://geometry2006.narod.ru/Lesso
17 KyOe 110 TpéM TouKaM Ha pébpax. ns/10-11/15d.pptx

Coztanue BBIHOCHBIX YEpTEkKEN U

3aMnMch MaroB MOCTPOEHUS

TTocTpoeHHe ceuenuii B mupaMue, http://geometry2006.narod.ru/Lesso
18 ns/10-11/15e.pptx

KyOe 1o TpéM ToukaM Ha pEOpax.



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

CoztaHue BIHOCHBIX UepTexkel U
3aIKCh IIAroB MOCTPOCHHUS

[TocTpoenue ceuenuii B nupaMu/e,
KyOe 1o Tpém ToukaM Ha pEOpax.

http://geometry2006.narod.ru/Lesso

ns/10-11/15e.pptx

19 .

Coztanue BIHOCHBIX UepTekel U

3aMnMch AroB NOCTPOEHUS

[TocTpoenue ceueHuit B mupamue, http://geometry2006.narod.ru/Lesso
20 Ky0e 110 TpéM TouKaM Ha pEbpax. ns/10-11/15e.pptx

CoztaHue BIHOCHBIX UepTexel U

3aMMch AroB NOCTPOEHUS

[ToBTOpenne nnanumMerpuu: Teopema http://geometry2006.narod.ru/Lesso
21 0 TIPONOPLUOHANBHEIX OTPE3KaX. ns/10-11/15e.pptx

[MomoOue TpeyrobHUKOB

IToBTrOpenue mianuMmerpun: Teopema http://geometry2006.narod.ru/Lesso

Menenas. PacdyeTsl B ceueHHAX Ha ns/10-11/15e.pptx
22 BBIHOCHBIX 4epTexax. Mcropus

pa3BUTHS IUTAHUMETPUH U

CTepEeOMETpUN

KonTponbHas pabota "AKCHOMBI http://geometry2006.narod.ru/Lesso
23 ns/10-11/15e.pptx

crepeomerpun. Ceuenus"

B3anMHOe pacmnoniokeHue npsmMbIX B http://geometry2006.narod.ru/Less

npocTtpascTBe. CKpeIuBaromuecs ons/10-11/5a.pptx
24 npsiMble. [Ipu3Haku CKpenMBarOIINX Csl

npsMeIx. [lapamiensHbie MpsMbIe B

MIPOCTPAHCTBE

TeopeMa 0 CylIeCTBOBAHUU U http://geometry2006.narod.ru/Less
25 €AMHCTBEHHOCTH MPSMOi ons/10-11/5b.pptx

napasuleIbHON JaHHOW MPSMOM,



http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

IIPOXOMSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIlIel Ha
JlaHHOU mpsimoii. JlemMma o
MePECEUCHUH TTapalIeIbHBIX MPSIMBIX
IUIOCKOCTBIO

[TapamienbHOCTB TPEX MPSMBIX.
Teopema o TpEX MapalIeIbHBIX

26 https://math-ege.sdamgia.ru/

npsiMbix. Teopema o

CKPEIIHUBAIOIINUXCS TPAMBIX

[TapaynensHOE MPOEKTUPOBAHUE. http://metodisty.ru/m/files/view/

OCHOBHBIE CBOMCTBA MAPaLIENLHOTO ugol mezhdu pryamoi i ploskostju
27 npoekTupoBanus. M3o0paxenue

pa3HbIX (GUTYp B MapaiebHON

MPOEKIUU

LleHTpabHAs IPOEKIHS. YTOJI http://metodisty.ru/m/files/view/
28 COHANpPABJICHHBIMA CTOPOHAMH. YTOJI ugol mgzhdu skrechivajuchimisya p

ryamymi20130120

MEXIY PSIMBIMHU

3ajaun Ha J0Ka3aTeIbCTBO U http://metodisty.ru/m/files/view/

FCCIICIOBAHHE, CBS3aHHBIE C rasstoyanie_mezhdu_skrechivajuchi
29 misya

PacoIOKEHUEM IPSIMBIX B

MIPOCTPAHCTBE

[TonsATHA: MapauIeTbHOCT MIPAMOMN U http://geometry2006.narod.ru/Lesso

IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak ns/10-11/7a.pptx
30 NapaJuIeIbHOCTH MIPSIMON U

iockocTH. CBolcTBa

napajyieIbHOCTH MPSIMOU U TIIOCKOCTH

TeOMeTpHYeCKHe 321241 Ha http://geometry2006.narod.ru/Lesso
31 ns/10-11/7b.pptx

BBIYMCJICHHUE U 10Ka3aTCIbCTBO,



https://math-ege.sdamgia.ru/
http://metodisty.ru/m/files/view/%20ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/%20ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20ugol_mezhdu_skrechivajuchimisya_pryamymi20130120
http://metodisty.ru/m/files/view/%20rasstoyanie_mezhdu_skrechivajuchimisya
http://metodisty.ru/m/files/view/%20rasstoyanie_mezhdu_skrechivajuchimisya
http://metodisty.ru/m/files/view/%20rasstoyanie_mezhdu_skrechivajuchimisya
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx

CBSI3aHHBIE C [1apPAJIIEIbHOCTHIO
HPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

[TocTpoenue ceueHuns, NPOXOAAIIETO
yepe3 JaHHYIO NPSAMYIO Ha YEPTEXKE U

http://geometry2006.narod.ru/Lesso

ns/10-11/12.pptx

32 MapajuIeIbHOTO IPYroM MPsSMOM.
Pacuér oTHOLIECHNM
[TapamiensHas npoekuus, http://geometry2006.narod.ru/Lesso
33 IPUMEHEHHE JUIS TIOCTPOEHHS! CEYEHHIA ns/10-11/13.pptx
KyOa u mapauienenunena. CBoiicTsa
napajuleJienune1a u IpusMbl
TapannensHbie miockocTy. [IpH3HAKT http://geometry2006.narod.ru/Lesso
34 . ns/10-11/8a.pptx
MapajuIeIbHOCTH JIBYX IUIOCKOCTEN
Teopema 0 mapamieIbHOCTH U http://geometry2006.narod.ru/Lesso
€TMHCTBEHHOCTH TUIOCKOCTH, ns/10-11/8b.pptx
35 MPOXOJAIICH Yepe3 TOUKY, He
MPUHAJICKALTYIO TAHHOU MJIOCKOCTH
U CIIEICTBUA U3 HEE
CaolicTBa napamieabHbIX MIIOCKOCTEH:
36 O TapAIEIILHOCTH IPSMBIX https://math-ege.sdamgia.ru/
NIEpPECEUECHMS IIPU MIEPECEUEHNN ABYX
NapauIeIbHBIX TUIOCKOCTEN TPEThEN
CBoiicTBa mapayyIeIbHBIX TNIOCKOCTEH: http://geometry2006.narod.ru/Lesso
00 oTpe3Kax napajuieTbHbIX MPSMBIX, ns/10-11/8b.pptx
37 3aKTFOYEHHBIX MEX1Yy MapaieIbHbIMU

IJIOCKOCTAMU; O ICPECCUCHUU HpHMOﬁ
C ABYyM: MapaJljiCJIbHbIMU
IIJIOCKOCTAMU



http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

[ToBTropenue: Teopema [ugaropa Ha

http://geometry2006.narod.ru/Lesso

38 IUJIOCKOCTH ns/10-11/8b.pptx

[ToBTOpEHHE: TPHTOHOMETpHS http://geometry2006.narod.ru/Lesso
39 IIPSAIMOYT'OJIBHOT'O TPEYTOJIbHUKA ns/10-11/8b.pptx

CoiicTBa Ky0a U IpSMOYTOJIBHOTO http://geometry2006.narod.ru/Lesso
40 napaiesienumea ns/10-11/8b.pptx

BbIUHCIICHHE /UTHH OTPE3KOB B KyOe I http://geometry2006.narod.ru/Lesso
41 ns/10-11/8b.pptx

IPSIMOYTOJIBHOM MapajuleleuIe e

[IeprieHIUKYIAPHOCTD NPAMOU U http://metodisty.ru/m/files/view/ge
42 miockocTH. [IpusHak om 10

NEPIEHIUKYIIPHOCTU IPSIMON U

IIJIOCKOCTH

[IeprieHAUKYIAPHOCTH NPAMOU U http://geometry2006.narod.ru/Lesso
43 nnockocty. [IpusHak ns/10-11/17a.pptx

NEPIEHIUKYIIPHOCTH IPSIMON U

IIJIOCKOCTH

Teopema o CylIeCTBOBAHUU U http://geometry2006.narod.ru/Lesso

€IMHCTBEHHOCTH MPSMOH, ns/10-11/17b.pptx
44 MPOXO/SIIEH Yepe3 TOUKY

IIPOCTPAHCTBA U MEPIEHANKYIISPHON K

IIJIOCKOCTH
45 [InockocTu 1 nepneHAUKYIsIPHbIE UM

IpsiIMble B MHOTOTPaHHHUKaX
46 [InockocTy M NepNEHANKYISIPHBIE UM httos://math-ege.sdamgia.ru/

IIPsIMbIE B MHOTOTPAHHHUKAX
47 [lepnieHAUKYmSAp ¥ HAKIIOHHASL. http://geometry2006.narod.ru/Lesso



http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/geom_10
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

[TocTpoenue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO

ns/10-11/18.pptx

[IepnieHauKYmISp ¥ HAKIOHHASL.

http://geometry2006.narod.ru/Lesso

48 [TocTpoeHue NEePIEHINKYJIApa U3 ns/10-11/18.pptx
TOYKHU Ha MPSIMYIO
49 Teopema o TpEX nepneHIUKYIsApax https://math-ege.sdamgia.ru/
(npsimast 1 oOpaTHas)
50 Teopema o0 TpEX NepHeHAUKYIApax https://math-ege.sdamgia.ru/
(npsimast u oOpaTHas)
51 Yron Mmexay CKpemuBarmIMUCS https://math-ege.sdamgia.ru/
PSIMBIMU
ITonck neprneHIuKyISIPHBIX MPSAMBIX € https://math-ege.sdamgia.ru/
52 MOMOIIBIO EPIIEHANKYISIPHBIX
IIJIOCKOCTEN
http://geometry2006.narod.ru/Lesso
53 OpTOroHanbHOE MPOSKTUPOBAHUE ns/10-11/22b.pptx
IloctpoeHue cedenuii Kyoa, IPU3MBI, http://metodisty.ru/m/files/view/
54 MPABHITEHOM MHPAMHITHL C TIOMOTIHIO \r/;ostroeme sechenii_mnogogranniko
OPTOTOHAJILHON MPOEKIINU
[Toctpoenue ceueHuit kydoa, mIpU3MBL, https://math-ege.sdamgia.ru/
55 MPaBWILHON MTUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJIBHON IPOEKIINU
CuMMeTpHs B IPOCTPAHCTBE https://math-ege.sdamgia.ru/
56 OTHOCHUTEIbHO TUI0cKOoCTU. [1mockocT
CHMMETPHUI B MHOTOTpaHHUKAX
57 [Ipu3Hak nepnesauKyJIsSpHOCTH https://math-ege.sdamgia.ru/

HpSIMOfI 1 IJIOCKOCTHU KaK CJIICACTBHUEC



http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/%20postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/%20postroenie_sechenii_mnogogrannikov
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https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

CUMMETpUU

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér

http://geometry2006.narod.ru/Lesso

58 . ns/10-11/20d.pptx

PAcCTOSIHUM OT TOYKHU J0 IIIOCKOCTH

I[IpaBuIIbHBIE MHOTOIPAaHHUKH. Pacuér http://geometry2006.narod.ru/Lesso
59 . ns/10-11/20e.pptx

PacCcTOSIHUI OT TOYKH JI0 IJIOCKOCTH

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI: http://geometry2006.narod.ru/Lesso
60 CUMMETPHS, CJIBUT TOUKH IO ns/10-11/20h.pptx

napasuieibHON mpsMOi
61 CnBur no HenapauienbHON IPSIMOH, https://math-ege.sdamgia.ru/

U3MEHEHHUE PACCTOSIHUM

KontponpHas padota "B3aunmuoe https://math-ege.sdamgia.ru/
62 pacIioyoKeHUE MPSIMBIX U TIOCKOCTEH

B IIpocTpaHcTBe"

TopTopenue: yron Mexty npsmbiMu http://geometry2006.narod.ru/Lesso
63 Ha IJIOCKOCTH, TPUTOHOMETPUS B ns/10-11/16a.pptx

IIPOU3BOJIBHOM TPEYTOJILHUKE,

TeopeMa KOCUHYCOB

[ToBTOpEHME: Yroa MexXIy
64 CKPEIIMBAIOIINUMUCS IPSIMBIMU B https://math-ege.sdamgia.ru/

IIPOCTPAHCTBE

I'eomeTpuueckne MeTObl BEIYUCICHUS http://geometry2006.narod.ru/Lesso
65 yIJIa MEXTy IPSMBIMH B ns/10-11/16d.pptx

MHOTOIPAaHHHUKAX

JTlByrpanHbIi yroi. CBoifcTBo http://geometry2006.narod.ru/Lesso
66 . ns/10-11/21a.pptx

JMHEMHBIX YTJIOB IBYTPAHHOTO yria
67 [leprieHANKYASIPHBIE TIIIOCKOCTH. http://geometry2006.narod.ru/Lesso

CBoiicTBa B3aUMHO

ns/10-11/22a.pptx



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
https://math-ege.sdamgia.ru/
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

NEPIEHIUKYIISPHBIX INIOCKOCTEN

68

[Tpu3Hak neprneHAnKyJIspHOCTH
IJIOCKOCTEW; TEOpeEMa O MPsSAMON
IIEPECEUCHUS IBYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEU
IUIOCKOCTH

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

69

70

71

[IpssMOYTOIBHBIN TTapaUIeIICITHITS]T;
KyO; U3MepeHusi, CBOCTBa
IPSMOYTOJIBHOTO HapauleIenueaa

TeopeMa O JuaroHajln
MpAMOYT'OJIBHOI'O ITapaJuIeiienuic/ia u
CIICJICTBUE U3 HEE

CTepeOMeTpI/I‘IeCKI/Ie " IIPHUKJIAAHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHbBIM
PacCIoJIOKEHUEM NIPSAMBIX U IINIOCKOCTU

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

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

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

72

[ToBTOpEHME: CKpENUBAIOILHUECS
npsaMbIC, TapAJJICIBbHBIC IIJIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'PaHHUKAX

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

73

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPEIIMBAIOIINXCS MPSMBIX,
paccTosiHUE MEXY
CKPEIIMBAIOIIUMUCS PSIMBIMU B
MPOCTHIX CUTYaALUAX

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

74

PaccrosiHre OT TOUKH 10 TJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 TIIOCKOCTH

http://geometry2006.narod.ru/Lesso

ns/10-11/20d.pptx

75

Brruucnenue paccTosHAN MEXTY
CKPEIIMBAIOIIAMHUCS MIPSIMBIMU C
MMOMOULIBIO NIEPIIEHANKYIIIPHOU

http://geometry2006.narod.ru/Lesso

ns/10-11/20f.pptx
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IIJIOCKOCTH

TpéxrpaHHblil yroJi, HEpaBeHCTBA JJIs
TpeXrpaHHbIX yriaoB. Teopema

76 https://math-ege.sdamgia.ru/
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

77 DJIeMEHTHI CHEPUIECKON Te€OMETPHH: https://math-ege.sdamgia.ru/
reoJIe3N4YeCcKre JIMHUMU Ha 3eMie

78 KonTposnbnas padota "Yrisl u https://math-ege.sdamgia.ru/
paccrosHus"

79 CucremaTtu3zanus 3HaHUN https://math-ege.sdamgia.ru/
"MHOTrorpaHHMK 1 €ro 3J1eMeHThI"
Tupammia. Brs! mapamuL, http://geometry2006.narod.ru/Lesso

80 ns/10-11/24.pptx
[IpaBunbHas nupamuaa

81 [Ipu3ma. IIpsamas u HakIOHHAs https://math-ege.sdamgia.ru/
npusMmsbl. [IpaBunbHas npuszma
[Ipstmoit mapaienenumnen, https://math-ege.sdamgia.ru/

82 NPSIMOYTOJIBHBIN Mapajieenune],
KyO

83 Beinykiisie MHOrorpanHuku. Teopema https://math-ege.sdamgia.ru/
Ditnepa

http://geometry2006.narod.ru/Lesso

Brimykisie MEOTOTpanHuKH. Teopema ns/10-11/27a.pptx

84 Diinepa. [pasubHbIC http://geometry2006.narod.ru/Lesso
MOJTyTIpaBUJIbHbIE MHOTOTPAaHHUKHU ns/10-11/28.pptx

85 KonTponpHas padora https://math-ege.sdamgia.ru/

"MHororpaHHuku"
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Ilonsatue BCKTOpPA HaA IJIOCKOCTU U B

http://geometry2006.narod.ru/Less

86 HPOCTPaHCTBE ons/10-11/9a.pptx
http://geometry2006.narod.ru/Less
87 CymMma BEKTOpOB ons/10-11/9b.pptx
88 Pa3sHOCTB BEKTOPOB https://math-ege.sdamgia.ru/
89 IIpaBmIo napamenenumnena https://math-ege.sdamgia.ru/
90 YMHOKEHHE BEKTOpa Ha YNCIIO0 https://math-ege.sdamgia.ru/
Pasnoxxenne BekTopa 1o 6aszucy Tpéx https://math-ege.sdamgia.ru/
91 BEKTOPOB, HE JISKAIIUX B OJHOU
IUIOCKOCTH
92 CKampHOE PON3BE/ICHHE https://math-ege.sdamgia.ru/
93 Brruucnenue yria Mexxay BEKTOpaMH https://math-ege.sdamgia.ru/
B IIPOCTPAHCTBE
94 IIpocreiimre 3a1a4u ¢ BEKTOpaMU https://math-ege.sdamgia.ru/
95 IIpocreiimue 3a1auk ¢ BEKTOPaMH https://math-ege.sdamgia.ru/
96 IIpocreifiye 3a1aun ¢ BEKTOPaMK https://math-ege.sdamgia.ru/
97 ITpocreifiye 3a1a4n ¢ BEKTOPaMH https://math-ege.sdamgia.ru/
98 O000IIIeHNE U CUCTEMATU3AIHS https://math-ege.sdamgia.ru/
3HAHUN
99 O00011eHNe U CUCTEMATU3 AL https://math-ege.sdamgia.ru/

3HAHUH
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100  HroroBast KOHTpoJIbHAS paboTa 1 https://math-ege sdamgia.ru/
101 = Mroroas KOHTpOJIbHas paboTa 1 https://math-ege.sdamegia.ru/
102 O06o001IeHNEe U CHCTeMAaTH3aIINS 1 https://math-ege.sdamgia.ru/
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Kourpoanr  IIpakruuec [dara JJIeKTPOHHBbIE HH(PPOBLIE
Tema ypoka
n/n Bceero HBIE Kue H3Yy4YCHUSA 06pa3OBaTeJILHLle pPeCypcChI
padoThI padoThI
https://www.yaklass.ru/p/geometria/11-
IToBropenue Tembl klass/priamougolnaia-sistema-koordinat-v-

1 "KoopauHatsl BeKTOpa Ha 1 prostranstve-metod-koordinat-10439/abstcissa-
IJIOCKOCTH U B ordinata-i-applikata-tochki-prosteishie-zadachi-
npocTpaHcTae" v-koordinatakh-9263

https://www.yaklass.ru/p/geometria/11-
T[ToBTOPEHHE TEMBI klass/priamougolnaia-sistema-koordinat-v-
" prostranstve-metod-koordinat-10439/ugol-
2 CkaisipHOE TTPOU3BE/ICHUE 1 - X X X
" mezhdu-vektorami-skaliarnoe-proizvedenie-
BEKTOPOB 9783
https://www.yaklass.ru/p/geometria/11-
[IoBTOpEHHE TeMBI klass/priamougolnaia-sistema-koordinat-v-
3 " prostranstve-metod-koordinat-10439/ugol-
Brruncnenue yriia Mexmay 1 - - - -
" mezhdu-vektorami-skaliarnoe-proizvedenie-
BEKTOpPAaMHU B IPOCTPAHCTBE 9283
https://www.yaklass.ru/p/geometria/11-
ITopropenue Tembr klass/priamougolnaia-sistema-koordinat-v-

4 "YpaBHEeHHE IPSIMOH, 1 prostranstve-metod-koordinat-10439/abstcissa-
MPOXOISIIEH Yepe3 1Be ordinata-i-applikata-tochki-prosteishie-zadachi-
TouKn" v-koordinatakh-9263

5 YpaBHEHUE IUIOCKOCTH, 1 https://studfile.net/preview/6162211/page:2/
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HOpMaJlb, YpaBHECHUE
IIJIOCKOCTH B OTPE3Kax

YpaBHEHUE IUIOCKOCTH,

https://zaochnik-com.com/spravochnik/

6 HOpMaJlb, ypaBHEHUE matematika/priamaja-ploskost/

IUIOCKOCTH B OTpE3Kax uravnenie-ploskosti-v-otrezkah/
https://zaochnik-
7 BekropHoe npousBeneHue com.com/spravochnik/matematika/
vektory/vectornoe proizvedenie/

JInHeliHbIE HEPABEHCTBA,

8 JINHENHOE https://studfile.net/preview/4441069/page:29/
MIpOrpaMMHUpPOBaHUE
JInHeliHbIE HEPABEHCTBA,

9 JINHENHOE https://studfile.net/preview/4441069/page:29/
MpOrpaMMHUPOBaHUE
AHaIUTUYECKHE METO/BI

10 pacieta yrita Mexity https://studfile.net/preview/8828652/page:10/
MPSIMBIMU B
MHOTOTPaHHUKAX
AHaIUTUYECKHE METO/BI

11 pacseta yrita Mexiy https://studfile.net/preview/8828652/page:10/
MIJIOCKOCTSIMU B
MHOT'OTPaHHUKAX
dopmyiia pacCTOSAHUSA OT https://zaochnik-

12 TOYKHU 10 INIOCKOCTH B com.com/spravochnik/matematika/prjamaja-
KoOpAuHaTax ploskost/rasstojanie-ot-tochki-do-ploskosti/

13 Haxosxerme pacetosi ot https://studfile.net/preview/5997341/
TOYKH JI0 TUIOCKOCTH B KyOe

14 Haxosxnenue paccTostHuit oT https://studfile.net/preview/5997341/
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TOYKHU JO IINIOCKOCTH B
MpaBUILHON NTUpPaMUIC

KonrponsHas pabora

15 "AHanuTH4YecKas
reomeTpus”
CeueHrs MHOTOTPaHHUKOB:
P https://resh.edu.ru/subject/
16 CTaHJapTHbIE
lesson/4912/conspect/23572/
MHOTOTPaHHUKH
17 CeueHnst MHOTOIPaHHUKOB: https://infourok.ru/prezentaciya-po-geometrii-
METOJI CIIEI0B na-temu-metod-sledov-3550851.html
CeueHust MHOTOI'PaHHUKOB:
CTaHJIapTHHIE TIJIOCKOCTH )
18 P ’ https://urok.1sept.ru/articles/212754
repecevyeHus NpsIMbIX U
MIJIOCKOCTEMN
[TapamiensHble IpsIMBIE U https://resh.edu.ru/subject/lesson/6065/
19 TJIOCKOCTH: TTapalieTIbHbIE
CEUCHUS
[TapannenpHbIe IPSIMBIE U
P p https://foxford.ru/wiki/matematika/vzaimnoe-
20 TJIOCKOCTH: pacyér . -
. raspolozhenie-ploskosti-i-pryamoy
OTHOILICHUM
[TapannensHble OpsiMbIE U
21 IUIOCKOCTH: YTJIbl MEXIY https://foxford.ru/wiki/matematika/vzaimnoe-
CKpEIIMBAOIIIUMUCS raspolozhenie-ploskosti-i-pryamoy
MNPSAMBIMHA
TlepreHaNKyIApHBIE TPIMBIE https://www.yaklass.ru/p/geometria/10-
W TJTOCKOCTH: CTaHapTHbIE kIass/perpendlkuI|arno'st-.v-prc?stranstve-
22 10441/opredelenie-i-svoistva-

Hapsl NEPIECHIUKYIIIPHBIX
IIJIOCKOCTEHN U NMPAMBIX,

perpendikuliarnosti-priamoi-i-ploskosti-12048
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00BEMOB MUPaMU/T C OOIITUM piramida
YIJI0M
CrepeomeTpHuueckue 3a1auu, https://infourok.ru/opornie-konspekti-po-
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CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
64 BBIYMCIICHUE, CBSI3aHHBIE CO https://multiurok.ru/files/prakticheskaia
cdepoii u mapom, -rabota-65-reshenie-zadach-po-teme-s.html|
MIOCTPOECHUEM UX CEUEHUI
IJIOCKOCTBIO
CrepeomeTpuueckue 3a1aumn
Ha JI0Ka3aTelbCTBO U
BBIYMCIICHUE, CBSI3aHHBIE CO https://multiurok.ru/files/prakticheskaia
65 cdepoii u mapom, -rabota-65-reshenie-zadach-po-teme-s.html
MIOCTPOEHUEM UX CEUECHHI
TJIOCKOCTBIO
https://infourok.ru/
[Ipuknanxelie 3anauu, . .
66 CBsI3aHHBIE CO cepoit 1 praktlku.mzafjacm =
-resheniyami-po-teme
H1apoM -sfera-shar-2832306.html
[ToBTOpEHME: OKPYKHOCTH
67 Ha MJIOCKOCTH, BEIYUCIICHHUS https://resh.edu.ru/subject/
B OKPYXHOCTH, CTAaHAAPTHBIE lesson/2036/main/
nmoxoous
PasiTHLLe KOMOHHALKH T https://resh.edu.ru/subject/lesson/
68 PPatiieHi 1 4911/start/23300/
MHOTOTPAaHHUKOB
3agauu o Teme "Tena u https://resh.edu.ru/subject/lesson/4910/
69 IIOBEPXHOCTHU BpaleHus"
70 3amaun o Teme "Tena u https://resh.edu.ru/subject/lesson/



https://vseoworde.ru/vychisleniya/sfericheskij-segment
https://intellect.icu/simmetriya%20-shara-i-simmetriya-sfery-simmetrichnost-3502
https://intellect.icu/simmetriya%20-shara-i-simmetriya-sfery-simmetrichnost-3502
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://multiurok.ru/files/prakticheskaia%20-rabota-65-reshenie-zadach-po-teme-s.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://infourok.ru/%20praktikumzadachi%20–s%20-resheniyami-po-teme%20-sfera-shar-2832306.html
https://resh.edu.ru/subject/%20lesson/2036/main/
https://resh.edu.ru/subject/%20lesson/2036/main/
https://resh.edu.ru/subject/lesson/%204911/start/23300/
https://resh.edu.ru/subject/lesson/%204911/start/23300/
https://resh.edu.ru/subject/lesson/4910/
https://resh.edu.ru/subject/lesson/%204911/start/23300/

IIOBEPXHOCTHU BpaleHus"

4911/start/23300/

Kontponbnas padota "Tena

& 1 TIOBEPXHOCTH BpALLCHUS"

O6beém mumuHapa. Teopema http://geometry2006.narod.ru/Lessons/10-
72 00 00BEMeE NPSMOro 11/11/14c.pptx

LUAJIUHIPA

Berancnenmne o0bEMOB TeII ¢ http://geometry2006.narod.ru/Lessons/10-
73 TIOMOIIBIO OTPENETEHHOTO 11/11/16a.pptx

unterpana. O6bpEéM KoHyca

[Tnomanu 60koBOM U http://geometry2006.narod.ru/Lessons/10-
74 TIOJIHOM MMOBEPXHOCTH 11/11/18a.pptx

KOHYyca

https://infourok.ru/reshenie-zadach-na-

CrepeomeTpHuuecKkue 3a1auH, o n
75 CBSBAHHBIC C BITHCICHIEM V|ch|sIen|e-obvomov—C|Imdra-ko.nusa—

OBHEMOB LIHTHHADA, KOHYCa usechyonnogo-konusa-geometriya-klass-

3512192.html

[Ipuknagneie 3aga4u Mo http://geometry2006.narod.ru/Lessons/10-
76 Teme "O0BbEMBI U TITOMIAIH 11/11/18a.pptx

MoBepxHocTen Ten"

OO6bEéM 11apa 1 LapoBOro http://geometry2006.narod.ru/Lessons/10-

cextopa. Teopema 06 11/11/17a.pptx

o0béme mapa. [lnomans
77 cdepsl. CTepeomMeTprudecKue

3a/1auu, CBA3aHHBIE C

BBIUHCIICHHEM 00BEMOB

niapa, IapoBOro CETMEHTa U

IapOBOIO CEKTOpa
78 [Ipuknaguele 3a1a4u 1Mo http://geometry2006.narod.ru/Lessons/10-

teme "O0bEMBI TEN",

11/11/17b.pptx



https://resh.edu.ru/subject/lesson/%204911/start/23300/
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14c.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
https://infourok.ru/reshenie-zadach-na-vichislenie-obyomov-cilindra-konusa-usechyonnogo-konusa-geometriya-klass-3512192.html
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/18a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/17b.pptx

CBSI3aHHBIE C 00BEMOM IIapa
Y TJIOMIAIbI0 cephl.
CooTHOLIEHUS MEXKTY
IJIOIIA MU TTOBEPXHOCTEH 1
00BEMaMU ITOTO0OHBIX TEJT

[Tomo6HbIe TeNa B
npocrtpanctBe. 3mMeHnenue
00BEMa npu noo0uu.

https://infourok.ru/tema-uroka-podobie-tel-

79 CrepeoMeTpHUUECKHUE 3a0aUn
p p Alas, lekciya-po-geometrii-5234553.html
CBSI3aHHBIE C BEIUUCIIEHUEM
00BEMOB TeJ U IUIOIAAeH
MMOBEPXHOCTEMN
KonTponbnas pabota
80 "[1nomanm moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"
https://www.yaklass.ru/p/geometria/11-
JIBM>KEeHUS MPOCTPAHCTBA. klass/priamougolnaia-sistema-koordinat-v-
81 OTto0paxkenus. J{BuxxeHus u prostranstve-metod-koordinat-
paBeHCTBO (puryp. Oduue 10439/otobrazheniia-prostranstva-na-sebia-
CBOMCTBA OBMKEHUN vidy-dvizheniia-12444/re-173fee54-d497-47c1-
82el1-e1a0a0d883e2
Bunwl nBukenuit: .
DAL  eDEHOC https://interneturok.ru/lesson/geometry/11-
II JIETBHBIN IepeH
82 P p i klass/bmetod-koordinat-v-
eHTpalabHasT CHMMETPHUSI
HeHTP Tpud, prostranstveb/dvizhenie-i-podobie-v-
3epKajibHasi CHMMETPHUS, )
g prostranstve-profilnyy-uroven
MOBOPOT BOKPYT MPSIMOM
https://lc.rt.ru/classbook/matematika-11-
[TpeobpazoBanms moao0wms. ]
83 klass/metod-koordinat-v-prostranstve-

[Ipsimas u chepa Ditnepa

profilnyi-uroven/5970



https://infourok.ru/tema-uroka-podobie-tel-lekciya-po-geometrii-5234553.html
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https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/otobrazheniia-prostranstva-na-sebia-vidy-dvizheniia-12444/re-173fee54-d497-47c1-82e1-e1a0a0d883e2
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://interneturok.ru/lesson/geometry/11-klass/bmetod-koordinat-v-prostranstveb/dvizhenie-i-podobie-v-prostranstve-profilnyy-uroven
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970
https://lc.rt.ru/classbook/matematika-11-klass/metod-koordinat-v-prostranstve-profilnyi-uroven/5970

84

I'eomeTpuueckue 3anaun Ha
IIPUMEHEHUE JBUKEHUS

https://resh.edu.ru/subject/lesson/2517/main/

85

86

KonrponsHas pabora
"BexTops! B mpocTpaHcTae"

O6o0maroriee MOBTOPEHHE
11 moHsTHH K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALUs
3nanuit: "[lapamiensHOCTh
IIPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

https://ege.sdamgia.ru/

87

O6o0maroiee MOBTOPECHHE
11 DOHSTHI B METOJIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3AIHS
3HaHUU: "BekTopsl B
nmpocTpaHcTae”

https://ege.sdamgia.ru/

88

O6o061matoniiee NOBTOPEHKE
11 moHsTHI U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s
3HaHui: "BekTopsl B
nmpocTpaHcTae”

https://ege.sdamgia.ru/

89

O6o061matoniee MOBTOpPEHKE
11 moHsATHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3ALU
3Hanuil: "O6bemM
MHOrOrpaHHHuKa"

https://ege.sdamgia.ru/



https://resh.edu.ru/subject/lesson/2517/main/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/

90

91

92

O6o0miaromee MOBTOPEHUE
11 moHsTHI K METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aI1s
3HaHuii: "O0beM
MHOrorpaHHuka"

O6o0mmaroiee MOBTOPEHHE
11 mOHSTHH 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3aIIHA
snanuii: "[Inomann
MMOBEPXHOCTU U 0OBEMBI
KpyIibIX Ten"

O6o0m1aromiee MOBTOPEHUE
11 noHsATHIA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUs
snanuii: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

93

94

HrtoroBas KOHTpOJIbHAS
paborta

HToroBast KOHTpOJIbHAS
pabora

95

[ToBTOpeHme, 0600IIEHNE U
cUCTeMAaTH3aIusI 3HaHUH

https://ege.sdamgia.ru/

96

Hcropus pasButus
CTEPEOMETPUM KAK HAYKU U
€€ poJIb B pa3BUTHU

https://ege.sdamgia.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
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COBPEMEHHBIX WHKEHEPHBIX
1 KOMIThIOTEPHBIX
TEXHOJIOTUN

97

Hcropus passurus
CTEpPEOMETPUH KaK HAYKHU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://ege.sdamgia.ru/

98

99

100

101

Hcropus passutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEpPEOMETPUH KaK HAYKH U
€€ poJsib B Pa3BUTHUH
COBPEMEHHBIX NH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/

https://ege.sdamgia.ru/
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€€ posib B Pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
Y KOMIThIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX

102

1 KOMIThIOTEPHBIX
TEXHOJIOTUN

OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

https://ege.sdamgia.ru/
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEJCTBHS M3 HHUX IMPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHTbl MHOTOTPAHHUKA, IIPABUJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHU/bl MHOTOIPaHHMKOB (IIMpamMuaa, IOpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPAaHHHKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI, MTapaJlIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIEI TIOCTPOCHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
' METO/I CIIE/IOB
CtpouTh CEYEHHST MHOTOTPAHHHKOB METOJOM CIIEZIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUTYD:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXXJAECHUWE T'€OMETPHUECKUX BEIUYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TPH
7.12 pEelICHHH CTaHIApTHBIX MaTeMaTHYECKHWX 3a7ad Ha  BBIYHCIICHHE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH JO TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSIMBIMU
Pemate 3a7aun Ha HAaXOXJAEHUWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aIrOpUTMaM, TPUMEHSS HW3BECTHBIE AHATUTUYECKHE METOIbl TpHU

pPEIICHUN CTAaHAAPTHBIX MAaTCMAaTUUYCCKHUX 3aaa4 Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ NpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHUS MEXKIY
IUIOINASIMU TOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUSAMU: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekarb, mnpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HH(POPMAIHMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeICcTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (akThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B IBHOH Qopme
718 [IpumensaTh mpocTeiline MNpOorpaMMHBIE CpPEeICTBA U AIIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB F€OMETPUU B UCKYCCTBE
[TpuMeHSTH MOTyYeHHBIE 3HAHUS HAa NMPAaKTUKE: aHAJIH3UPOBATh peajbHbIC
CUTYallMd U MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYeCKu CHOPMYITHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE I'€OMETPHUH, MCCIE0BATh IOCTPOCHHBIE MOJEIHU C
UCIOJIb30BAHUEM I€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
reOMETPUUECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITHSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIAapOBOH CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TNl  BpalleHus,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOTDAaHHUK, BIHCAaHHBIH B chepy u
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300pakaTh u3y4aemble (GUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeICTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHUA
o0ramaroT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHHUHN BCKTOPOB

6.16

OHCpI/IpOBaTI) MOHATHUAMUA: OCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh INIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAMHAT
Pemarp mpocreiiiye reoMeTpuyecKkue 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJa

6.20

Pemrats 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUCCKUX 3a1a4

HpI/IBO)lI/ITB MMPpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HHU, paClliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECTUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHMe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoioKeHue NMpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIC
U CKpeluBarouyecs npsmsle. IlapaienpHOCTP HPSAMBIX W IJIOCKOCTEW B
IIPOCTPAHCTBE: NApaJUICIbHbIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesenune,
IIOCTPOEHUE CEYCHU N

HepHGHI[I/IKy.HﬂpHOCTB HpﬂMOfI N IUIOCKOCTU: TMCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIAPHOCTH MPSAMOM U IIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpuU3Mbl. [lapannenenumes, npsIMOYToJIbHBIN Mapajienenunesa u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS M YCEUYEHHAs MUpaMHJA.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
NpaBUJIbHAS TPEYroJbHAs MUpaMHJIa U TPAaBUIIBHBINA TeTpasap, Kyo. [lpeacrasienue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoaas MOBEPXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHarmu Ten BpaleHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesenunena u cieacrsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOJd MEXIy BekTtopamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUYECKHUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, J10KA3aTElbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOKXECTBO, IMOAMHOXCECTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr A
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBAThH MOHSATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENEM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 00Iunit
JIenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jiorapupmamu, mpeodpasoBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHYECKHUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHHAMU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M M3 00JaCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaAMM); COCTABJIATh BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, UHTEPIPETHPOBATH
nH(pOpMalLnIo, NPEACTABICHHYIO0 B TaOIUIaxX, Ha Juarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEAJIbHBIX IIPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NpPUMEHEHHEM TrpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCClIe0BaTh COBMECTHbBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYalHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIUUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (OpMyIlly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pPACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENIMYMHBI, (QYHKIHUUA  pPACHpEACNCHHS W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACHpeACICHUN Il PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJBIINX YHCET, METOIBI BHIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIfI pe3yibTar

YMeHHue omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOLIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MEXAy IMpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYICCKUC 3a1a4Un
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaijenenumnesn, Opu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHYycCa M IHIMHIPA,

napajjiCJibHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEeueHHue
MHOTOTpaHHHMKa, U300pakaTb MHOTOT'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOIIBIO ANEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, TOAO00HBIE GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJUTh TCOMETPHUYCCKHE BEIMYMHBI (IUITHMHA, YTOJI,
II0Iaab, 00BEM) NIPU PEIICHUU 33/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNUIe/Ia, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JI0OKCHUC BCKTOpa II0 633I/ICy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMEcTOB

YMmenue BBI6I/IpaTL HOI[XOI[HH_II/Iﬁ MCETOJ IJId pCHICHUS 3aa4u; IOHUMAHUC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernuecknii KOpeHb HATypaJbHOUM cTereHH. J[eHCTBUs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJbHOW CTETIEHU

14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETNICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcia. ApudMETHYECKHE ONEpalud C  JCHCTBHUTEIbHBIMU
17 yucnamu. [IpuOnvkEHHbIE BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA M OL[CHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHeHHUs

2.4 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUS

2.5 Llenbie u 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHU M HEPABEHCTB

210  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TTAPAMETPAMHE

2.11 Marpwuiia CuCTeMbI JTMHEWHBIX YpaBHEHUH. OnpeeTnTeh MaTPHUIIBI
3 OyHKIWMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkuuu. YétHele 1 HeuéTHbIe QyHKIMU. [lepuognueckue GpyHKIMHI
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKUMS C HaTypajJbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcuMmMnToTel rpadukoB ¢yaknumit. CpoiicTBa  (HyHKIMIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMeTpuIecKas mporpeccur. @opmyIna CI0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢yHkiuu. [Ipou3BoHbIE FI€MEHTAPHBIX (PYHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmncarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 TCeomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




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

» Maremaruka. I'eometpust; 10 kimacc. yrimyoiaenHoe ooyuenue Mepsisak AL,
Homuposckuii [{.A., [TonskoB B.M.; nox penakuueii [logonsckoro B.E.
OO0111eCTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocBenienuey
* Maremaruka. ['eometpus; 11 knacc. yriyonenHoe ooyuenne Mep3isik AL,
Homuposckuii [I.A., ITonsikoB B.M.; nox penakiueit [Togonsckoro B.E.
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3M1aTeIbCKU LICHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocenieHuey

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

['eomerpust. Yrmyonéunsiii ypoBens : 10 kiacc : metoanueckoe nocodue / E. B.
byuiko, A. I'. Mep3nsk, B. b. Ilononckuit, M. C. Slkup. — M. : Benrana-I'pad,
2020 — 83 c. : un. — (Poccuiickuii yueOHUK).

byuko, E. B.

Martemaruka : anreOpa 1 Ha4ajia MaTeMaTHYECKOTO aHaIn3a, TeOMETPHSI.
I'eomertpus. Yriyonénunbiit ypoBens : 11 kiacce : meroguueckoe nocodue / E. B.
byuko, A. I'. Mep3isik, B. b. ITonouckuii, M. C. Sxkup. — M. : Benrana-

I'pa,2020 — 80 c. : min. — (Poccuiickuii yueOHUK).



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

» OOpasoBaTenbHas OH-NakH iartdopma https://educont.ru/

* Poccuiickas anekTponHas mikosa https://resh.edu.ru

» UnTepaktuBHas terpaas «SKysmart» https://edu.skysmart.ru

* Equnas xoyutekus mudpoBbIXx oOpa3oBaTelbHbIX pecypcoB http://school-
collection.edu.ru

* Sl uy Ha ypoK MaTeMaTHKHU (METOIMIECKUE pa3padOTKH):
www.festival.1sepember.ru

* Ypoku — KOHCIIeKThl WWW.pedsovet.ru

* HayuHo-nonyisipHbIf (U3UKO-MaTeMaTHYECKUM JKypHAJ JJIsl IKOJIbHUKOB U
cryneHToB «KBanm»http://www.kvant.info

* OTKpBITHIN OaHk 3amanuii Ha carite OUIIU fipi.ru.

* https://workprogram.edsoo.ru/

* https://mathege.ru/ OTkpeIThIii OaHK MaTemMaTHdeckux 3aaa4d EI'D
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