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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 MPEIMETOB 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'€OMETPUYECKHUX
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
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIEIIHOTO MPOo(hecCnOHATBHOTO
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 KYJIBTYPBI 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 OKPYKAIOLIErO MUPA, 3HAHUE MTOHATUIHOTO armapara no pasfaeiy
«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
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(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, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHOMATHUKH 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 IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYAlUSX W MPU WU3YUEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICp)KATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['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
MOHATUSMIY», PEICBAHTHBIMU T€OMETPHHM Ha YTIIyOJIEHHOM ypOBHE OOYYCHHS 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 o0yuenus. Coaep:kaHnue oopa3oBaHus,
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  OBJAJICHUE
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
M3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTeMmatukay;

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 vaca: B 10 kimacce — 102 yaca (3 gyaca B Heaento), 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 IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

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

IleprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB U CHUHYCOB 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.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamua, MPaBWIbHAs TPEYrojibHas NUpamMuAa M IMPABHIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. II[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. BzanMHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa U ciaeactsus u3 He€. O0bEM mnpsMol u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl mnockocTbro. [loHsATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXeHUA. [IpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OToOpakenus. [[BWkeHUs 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 PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBIEHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKax, TEXHOJOTrHusX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX 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 (u3nuecKass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuuHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpEICTBOM TIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPKACHUSX, MpejiaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TIPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

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

Pabora c nndopmanmueii:

BBISBJIATH Je(UUIUTH MHPOpPMALUH, 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 MH(POPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

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

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN HHTEJJICKT

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JECHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TpHU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  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 CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOLIMMHU BEKTOpaM H
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 PELIEHUH MAaTEMATHYECKUX 33J]1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACcTaBIECHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npoOJieMbl, MOJEIUPOBATh pEAIbHBIE CUTYallUM Ha S3bIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

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

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPAILLCHUS: [UIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB WM TEJN BpAILCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

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

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

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

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSAMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus Mo100us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (hopMme;

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

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPAaBHHUBATb,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpeEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
bubnnoreka IIOK
1 B
BEAICHHE B CTCPCOMCTPHIO 23 1 https://m.edso0.ru/1¢209e37
B3auMHOS PACTIONONEHHE TPAMELX B https://resh.edu.ru/office/user/profile/
2 6 1 https://www.yaklass.ru/
TIPOCTpaHCTBE https://ege.sdamgia.ru
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 0 bubnmnorexka HOK
MPOCTPAHCTBE https://m.edso0o.ru/1c209e37
4 [lepneHUKyYISIPHOCTD MPSAMBIX U o5 0 bubnmnorexka HOK
IJTOCKOCTEMN B MPOCTPAHCTBE https://m.edso00.ru/1c209e37
bu6nuoreka [IOK
5 v 1 1
[IBLH PACCTOSHIA 6 https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
6 M 7 1
HOTOTPATTHHIKH https://m.edsoo.ru/1c209e37
https://resh.edu.ru/office/user/profile/
7 BekTops! B mpocTpaHcTBE 12 0 https://www.yaklass.ru/
https://ege.sdamgia.ru
IosToperne, 0B0GMIEHNE | CHCTEMATHAAIHS https://resh.edu.ru/office/user/profile/
8 N ’ 5 2 https://www.yaklass.ru/
3HAHUU -
https://ege.sdamgia.ru
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https://m.edsoo.ru/1c209e37
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

11 KJIACC

KoanuecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
https://resh.edu.ru/office/user/profile/
1 AHanuTuyeckasi reOMEeTpHs 15 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
Tosropenue, 0GoGweHH e 1 https://resh.edu.ru/office/user/profile/
2 p ’ N 15 1 https://www.yaklass.ru/
cucreMarunl3anus 3HaHUUu . .
https://ege.sdamgia.ru
. bubmuorexa [JOK
3 3]
OOBEM MHOTOrpaHHHKa 17 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 T 24
©J1a BpallCHuA 1 https://m.edsoo.ru/1c209e37
TTOIA/IH TIOBEPXHOCTH 1 06BEMLL https://resh.edu.ru/office/user/profile/
5 p 9 1 https://www.yaklass.ru/
KpYHJIbIX Tel https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 JIBroKeHUs 5 1 https://www.yaklass.ru/
https://ege.sdamgia.ru
ToBTopetie, 060BIIEH e 1 https://resh.edu.ru/office/user/profile/
7 p ’ . 17 2 https://www.yaklass.ru/
cucreMarui3anus 3HaHUU . .
https://ege.sdamgia.ru
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https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
undpoBbie
Ne n/m Tema ypoka KonTpoJbHbIe p
Bceero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
OcHOBHBIE TIpaBHIIa H300paKCHUS Ha
1 WCYHKE IIOCKOCTH, TIapalIeIbHBIX 1 0 bubmmorexa [IOK
preyH > 11ap https://m.edsoo.ru/aecc77cd
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[ToHsATHS cTepeoOMETpHUH: TOUKA, IpsMasl,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
2 MpaBujia U300PKEHHS HA PUCYHKE 1 0 bubmorexa LOK
P P pucy https://m.edsoo.ru/aecc77cd
TJIOCKOCTH, MAPAJIICIIBHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TEepeceKarouecs MIOCKOCTH,
3 nepeceKaroImecs npsmasi ¥ miIoCKOCTh; 1 0 bubmorexa LOK
P P ’ https://m.eds00.ru/2d8a9c99
MOJIYTIPOCTPAHCTBO
[ToHsTHS: TIEpeceKarONTUecs MIOCKOCTH,
4 nepeceKaroImecs npsmasi ¥ miIoCKOCTh; 1 0 bubmorexa LHOK
p p ’ https://m.edsoo.ru/db685e73
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
5) MPOCTEHIINX MPOCTPAHCTBEHHBIX (UT 1 0 Bubmmorexa [IOK
p pocTp M https://m.edsoo.ru/a63959ed
HECYIIECTBYIOINUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUT 1 0 bubmmorexa LOK
P POcIp P https://m.eds00.ru/h30dff38
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE 1 0 bubmmoreka [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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CICACTBUA N3 HUX

https://m.edsoo.ru/Occ5c4fe

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSAMBIX U TIJIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue CeYCHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPBIE IPOXOIST Yepe3 ux
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparnimBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. M3o0pakeHue nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMHU LIBETAMU

N300paskeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pebpa. N3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMU LIBETAMU

MeTton ciIeIoB s IMOCTPOCHUMA CcedeHUI

bu6nmoreka [IOK
https://m.edsoo.ru/239c8ch4

bu6nuoreka [IOK
https://m.edso0.ru/65c6b106

bubnnoreka IIOK
https://m.edsoo.ru/b30dff38

bubmmoreka [IOK
https://m.edsoo.ru/b30dff38

bu6mmoteka [IOK
https://m.edsoo.ru/3d8ffd32

but6mmoreka [IOK
https://m.edsoo0.ru/3d8ffd32



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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15

Meroa cneqoB AJisi MOCTPOSHUS CEUYEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

Bbu6nuoreka [IOK
https://m.edsoo.ru/258fc245

16

Mertopa cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

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

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

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

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

HOBTOpCHI/IC IJIaHUMCTPHUU: TeopeMa 0

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/ec26fe5d

bubmuorexa [JOK
https://m.edsoo.ru/258fc245

bu6nuoreka [IOK
https://m.edsoo.ru/ec26fe5d

22

[ToBTOpenue mianumerpun: Teopema
Menenas. Pacuersl B ceueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazButus
IJITAHUMETPUH U CTEPEOMETPUH



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/ec26fe5d

23

KonTponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B

npoctpancTBe. CKpeluMBaroLUIecs MpsMBbIE.

[Ipu3Haky CKpenUBaOMUXCA MIPSAMBIX.
[TapautenpHbIe IPSMBIE B IPOCTPAHCTBE

bu6nmoreka [IOK
https://m.edso00.ru/1a2520f6

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM MPSMOM, TPOXOASILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MapaJUIEIbHBIX IPAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsAMBIX. Teopema o
TpEX mapajuIesIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

[TapamiensHOE IPOEKTUPOBAHHUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKINN

enTpanbHas npoekuus. Yroiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXIy NMPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAaHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

bubmuorexa [JOK
https://m.edso0.ru/93ad36b3

bu6nuoreka [IOK
https://m.edso00.ru/9f4071b9

30

[TonsATHA: mapamenbHOCTh MPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napaieIbHOCTH IPSIMON U

but6mmoreka [IOK
https://m.edsoo.ru/ee1d19h9



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/ee1d19b9

IIIIOCKOCTH

31

32

33

34

I'eomeTpuuecKkue 3aa4un Ha BHIYMCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEexe U
MapaJyIEIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKys, MPUMEHEHUE IS
MIOCTPOCHHUSI CEYCHHH KyOa U
napajenenumnena. CBoicTBa
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHHe IIJIOCKOCTH. HpI/ISHaKI/I
napaJiieJIbHOCTH ABYX MIOCKOCTEHN

bu6nmoreka [IOK
https://m.edsoo.ru/fe733862

bu6nmoreka [IOK
https://m.edsoo.ru/1d434dof

bubmuorexa [JOK
https://m.edsoo.ru/ec26fe5d

bubmmoteka LIOK
https://m.edsoo.ru/2e18f255

35

Teopema o nmapajuieTIbHOCTH U
CANMHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[?[HIGI\/'I
yepe3 TOUKY, He IPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MepeceueHus Ipu
MepeceyeHny JIByX MnapajiebHbIX
IIJIOCKOCTEN TPEThen

but6mmoreka [IOK
https://m.edsoo.ru/e504d656

37

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

but6mmoreka [IOK
https://m.edsoo.ru/e504d656



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
40 CaoiicTBa Ky0a U IpSIMOYTOJIBEHOTO bubnmoreka [JOK
napajiesnenunena https://m.edsoo.ru/4a28dc02
41 Brruncnenue UIMH OTPE3KOB B KyOe 1 bubnuorexa [HOK
MPSIMOYTOJIBHOM IapajlieenuIe e https://m.edso0.ru/9a0a9e56
[TeprieHAMKYASAPHOCTD NPAMON U
42 nnfcxocm. }l/_[pll/)ISHaK HCII))HGHZLI/IKyJISIpHOCTI/I bubmmorexa LOK
N https://m.edsoo.ru/b19f6a5d
MPSIMON U TUIOCKOCTH
[lepnieHIUKyYNIAPHOCTD MPSIMOM U
43 nn(l)jcxocm. }ll_lplli)BHaK HCII))HCHL[I/IKyJ'I}IpHOCTI/I bubmmorexa [TOK
N https://m.edsoo.ru/b19f6a5d
MPSIMOM U TUIOCKOCTH
Teopema o cyniecTBOBaHUH U
44 €MHCTBEHHOCTH NPSAMOM, IPOXOAALIEN bubmuotexa [JOK
yepes3 TOYKY IPOCTPaHCTBA U https://m.edsoo.ru/0ac11c95
NEPIEHIUKYIPHON K INIOCKOCTH
45 [InockocTu U nepneHAuKYISIPHbIE UM
MpsIMbIE B MHOTOT'PAaHHHUKAX
46 [InockocTu ¥ nepneHAUKYISIPHbIE UM
MpsiMble B MHOTOTpaHHHUKAX
47 Ilepnennukynsp u HaknoHHas. [loctpoenue bubmmoreka [JOK
MEPIEHAUKYIApA U3 TOUKHU Ha MPAMYIO https://m.edsoo.ru/ba545966
48 [Tepnennukynsap n HaknoHHas. [loctpoenne bu6mmoreka [JOK
MEPIEHIUKYIISAPA U3 TOYKH HA NIPAMYIO https://m.edsoo0.ru/f85bfc46
49 Teopema o Tpéx nepneHANKYIApax (mpsmast bubnmnoreka [JOK

u oOpaTtHas)

https://m.edso0.ru/79165d15



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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https://m.edsoo.ru/79165d15

Teopema o Tpéx nepneHAUKYIsIpax (mpsmas

S0 u oOpartHas)
51 Yron Mexay CKpeuBarOmUMHUCS bubnmnoreka HOK
HPSIMBIMU https.//m.edsoo.ru/66fefadd
59 ITouck neprneHAuKyYIApHBIX MPSIMBIX C
MIOMOILBIO NEPIEHIUKYIIAPHBIX INIOCKOCTEH
53 OproroHanbHOE MPOSKTUPOBAHNE
ITocTpoeHue ceuenuii kyba, Npu3Msl,
54 MPaBUJILHOM MUPAMHUJIBI C IOMOLIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuii kyoa, Npu3Msl,
55 IPAaBUIBHON NMUPAMHUJIBI C TOMOIIBIO
OPTOrOHAJILHOW IPOEKINU
CumMMeTpusl B IPOCTPAHCTBE OTHOCUTEIBHO
56 miockocTH. [lmockoctn cummerpuii B
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHIuKyJISPHOCTH PSIMOM 1 bubmuotexa [JOK
IUTOCKOCTH KaK CJIEJACTBUE CUMMETPUU https://m.edsoo.ru/f85bfc46
58 IIpaBuiibHBIE MHOTOIpaHHUKH. Pacyér bubmuoreka [JOK
pacCTOAHUM OT TOYKH J0 MIOCKOCTH https://m.edsoo.ru/33c477d3
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér bu6mmoreka [JOK
pacCTOSAHUM OT TOYKH 10 MIIOCKOCTH https://m.edsoo.ru/66fefadd
CriocoObl ONyCTUTH HEePIEHANKYISAPHI:
60 CUMMETpPHUS, CABUT TOYKHU IO MapaijieIbHON Bubmmorexa [IOK
. https://m.edsoo.ru/dbee22bc
npsiMOi
61 CaBur no HenapauienbHON IpSIMOH,
W3MEHEHUE PACCTOSHUN
62 Konrtponsnas padora "B3anmuoe



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/dbee22bc

PacCIONIOKEHNE MPSMBIX U INIOCKOCTEN B
npoctpaHcrTae"

63

IToBTOpEHME: Yroa MexAy PSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeEMa
KOCHHYCOB

64

65

[ToBTOpEHME: Yroa MEeXKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/IquKI/IC MCTOAbI BBIYUCICHUA
yriia MEKAy NpsAMBIMHA B MHOI'OI'PAHHHUKAX

bubmuorexa [JOK
https://m.edsoo.ru/6b61b2b4

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

bubnnoreka IIOK
https://m.edsoo.ru/5fa0b3ce

67

68

69

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IIJIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPsAMOU
[epEeCeUYCHUs ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

bu6nuoreka [IOK
https://m.edsoo.ru/ec3e2da3

bu6nuoreka [IOK
https://m.edsoo.ru/ed9e2a8e

70

Teopema 0 tMaroHany NPSMOYTOJIBHOTO
napajuleNIeNUIeNa U CIEICTBUE U3 HEE

71

72

CrepeoMeTprieCKHE U TPUKJIIAIHbIE
3a7a4M, CBA3aHHbBIE CO B3aUMHBIM
PacMoI0KEHUEM NPSIMBIX U TIIOCKOCTH

IloBTOpEHME: CKPELIMBAIOIIUECS MIPSMBIE,



https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

napaJijICJIbHBIC IJIOCKOCTH B CTAHAAPTHBIX
MHOI'OI'paHHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNUXCA NPAMBIX, PAaCCTOAHUC

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsAX
74 Paccrostnue ot TOYKHM 10 IJIOCKOCTH, bubmuorexa [JOK
paccTosHUE OT MPSAMOM JI0 TNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
Beruucnenue paccTossHUN MeXay
75 CKPELIMBAIOIUMHUCS MPSIMBIMU C TIOMOLIBIO
NEePIEHAUKYIIIPHOHN IIIOCKOCTH
TpéxrpaHHblil yroi, HEpaBeHCTBaA IS
76 TpexrpaHHbIX yrio. Teopema Iludaropa,
TEOpPEeMbI KOCUHYCOB U CUHYCOB JIs
TPEXTPAHHOTO yria
77 DneMeHTHI CPepPUIEeCKON TeOMETPHH:
reoJIe3nYecKue JIMHUYU Ha 3emiie
78 KontponbHas pabota "Yrisl u
paccrosiHus"
79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK bubnmnorexka HOK
U €T0 3JIEMEHTHI" https://m.edsoo.ru/2d24e873
80 [Inpamupa. Buael nupamun. [IpaBunpHas bubnmnorexka HOK
nrpamMuaa https://m.edsoo.ru/fblcd0a5
81 ITpusma. [IpsiMast u HaKJIOHHAs IPU3MBI. bubmmoreka [JOK
[IpaBunbpHas npusma https://m.edsoo.ru/b4ad63ad
82 [IpssMo#t napaenenunen, NpsMoyroJbHbIN bubnmnorexka HOK
napaJulenenunes, kyo https://m.edsoo.ru/8a7be683
83 Brinykiieie MHOTOTpanHuku. Teopema bubmmoreka [JOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

Ditnepa https://m.eds00.ru/074c8865
Brinykibsie MHOTOrpaHHuKH. Teopema
84 Oiinepa. [IpaBuibHbBIC 1 MOTYNPABUIIbHBIC bubmorexa LHOK
pa- 1P yip https://m.edsoo.ru/b9e777d9
MHOTOTPaHHUKHU
" " bubmuorexa [JOK
85 Konrponsnas padora "MHOrorpaHHUKH https://m.edso0.ru/a95f5c04
86 [TonsiTue BeKTOpa Ha MJIOCKOCTU U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuorexa [JOK
87 Cypma BeKTOpoB https://m.edsoo.ru/23f4f089
bubmuorexa [JOK
88 P
ASHOCTE BEKTOPOB https://m.edsoo.ru/23f4f089
89 [IpaBuio mapamienenurnena
90 YMHOXEHNE BEKTOpa Ha YHCIIO brbmmorexa LTOK
p https://m.edsoo.ru/dee379eb
o1 PasnoxxeHue BekTopa 1o 6azucy Tpeéx bubmuotexa [JOK
BEKTOPOB, HE JIEXKAIIUX B OAHOMN IIIOCKOCTH https://m.edsoo.ru/a28fd74e
92 CkaisipHOE TIPOU3BEICHUE bubmorexa LHOK
P P A https://m.edsoo.ru/725effc4
93 Brrunciienne yria Mex1y BEKTOpaMu B bubmuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/8efbe78e
94 [Tpocreiimme 3a1aun ¢ BEKTOPaMH bubmmorexa [JOK
p a p https://m.edsoo.ru/48db7058
95 [Ipocreiimme 3a1a4un ¢ BEKTOPaMH bubmorexa HOK
p a p https://m.edsoo.ru/48db7058
96 [Ipocreiimune 3agauu ¢ BEKTOpaMu brbmmorexa LTOK
P A P https://m.edsoo.ru/d3alfe30
97 [Ipocreitmme 3aga4u ¢ BEKTOpaMu bubmmorexa [JOK
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https://m.edsoo.ru/d3alfe30

98 O06o00IIeHre ¥ CHCTEMATH3aIHs 3HAHUI 1 E;ﬁ;ﬁ:g;g r(3/I§780ba5d

99 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUI 1 ﬁ:&?ﬁ;ﬁ;{;g rOu/I§4916fe0

100 HTorosas KOHTPOJIbHAs paboTa 1 ﬁ;ﬁ;ﬁ:ﬁg rou/I:c24dfc2

101 HToropas KOHTPOJIbHAs paboTa 1 ]s;l[in/y/lr?:é(;g rouicszcz

102 O06o001IeHre U CUCTEMAaTH3allUsl 3HAHHIMA 1 E;I[iH;I;T:;(;? 8;:465d106
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka KonTpoabHbie
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1 0 bubnmnoreka HOK
Ha IUIOCKOCTH U B MPOCTpaHCTBE" https://m.edsoo.ru/48db7058
5 [ToBTOpenue temsl "CkasispHoe 1 0 bubnnorexka HOK
MPOU3BEJICHUE BEKTOPOB" https://m.edsoo.ru/725effc4
3 [ToBTOpeHue TeMsl "Bhruncinenue yria 1 0 bubnuoreka [JOK
MEX/1y BEKTOpaMu B IIPOCTpaHcTBE" https://m.edsoo.ru/8efbe78e
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1 0
IIPOXOJAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 0
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
bu6nuoreka [IOK
7 BekTopHoe npousBeeHne 1 0
P P A https://m.edso0.ru/5a827900
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 0
MporpaMMHUpPOBaHUE
9 JInHelHbIE HEPABEHCTBA, TMHENHOE 1 0
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1 0
MEXy MPSMBIMUA B MHOTOTPaHHUKAX
1 AHaIUTUYECKHE METO/IbI pacyéTa yria 1 0

MCKAY MJIIOCKOCTSAMU B MHOTOT'paHHHUKAaX



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/5a827900

@opMyia pacCTOSIHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPJAWHATAX

13 Haxosxnienne paccTostHui OT TOUKH 10
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOUKH 710
IJIOCKOCTH B MPaBUJILHON MTUPAMU/IE

15 KonTponbhas padota "Ananuruyeckas
reomerpus"
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE bubnmnoreka HOK

16
MHOI'OTPaHHUKH https://m.edsoo.ru/1d434dO0f

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 IIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble MPSIMBbIC U TIFIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHU
[TapannensHble MPSIMBbIE U TIFIOCKOCTH:

21 YTJIBI MEXTY CKPEITUBAIOIIIMMHUCS
MPSIMBIMU
[TepnengukynsipHBIC IPSIMBIC H

99 TJIOCKOCTH: CTaHAapTHBIE Mapbl
MePIEHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUHA MHOTOTPAaHHUKOB
[lepnenukynsipHbIE TPSIMBIE U

23 IJIOCKOCTH: TE€OpeMa O TpexX

MePIEeHIUKYIIApax



https://m.edsoo.ru/1d434d0f

24

[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

HOBTOpeHI/Ie: miomaan MHOT'OYIrOJIbHUKOB,
(hOpMyIIBI IS TUTOIACH, COOOpaKEeHUS
og00uUs

26

27

28

[ToBTOpEHME: MIIOIIAN MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
mopoous

[ToBTOpEHUE: MIIOIA 1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
noxoous

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

bubnnoreka IIOK
https://m.edsoo.ru/37d84157

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

31

32

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesenumnena

3amaun 00 yaABOEHUH Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKIIUH yTia

33

CrepeomeTpudeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napaJulesenunesaa



https://m.edsoo.ru/37d84157

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSAMOYTOJIBHOTO
napajuiesienuneaa
N . bubmuorexa [JOK
3 OOBEM HpAMOT NIpH3MEI https://m.eds00.ru/16053890
CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C bubmmoreka [IOK
36 . .
BBIUUCIIEHEM 00BEMOB MPSMOI TTPU3MBI https://m.edso00.ru/482d3f51
37 [Ipuknannble 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH PU3MBI
Brruncnenme 00bEMOB Te ¢ TOMOIIBIO
38 onpeaenéHHoro uurerpaina. O0béM
HAKJIOHHOU MPU3MBI
Brrauciienne 06EMOB Tell C TOMOIIBIO
39 ornpenenéHHoro uHrerpana. O0bEM
MTUPAMHU/TBI
40 ®opmyna 00béMa nupamuibl. OTHOILIEHHE bubnuoreka [JOK
00BEMOB MTUPaMU/I C OOIITUM yTIIOM https://m.eds00.ru/235171b3
41 dopmyna o6béMa nmupamuibl. OTHOIIEHUE bubmuoreka [JOK
00BbEMOB NMUPAMHU/J ¢ OOIIUM YIIJIOM https://m.edsoo.ru/f47dfefd
42 CrepeomeTpHuuecKkue 3aauu, CBsI3aHHbIE C bubmuotexa [JOK
00bEMaMU HaKJIOHHOW MPU3MBbI https://m.edso0.ru/79c10312
43 CrepeomeTpruecKue 3aa4u, CBsI3aHHBIE C bubnmoreka [JOK
00BbEMaMH UPaMHUIBI https://m.edso0.ru/79¢10312
[Tpuknanueie 3ana4n mo Teme "OOBEMBI
44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
TIPU3MBI
45 [Tpuknaaneie 3agaun o Teme "O0bEMBI bubmuoreka [JOK

Ten", cBs3aHHbIE ¢ 00BEMOM MTUPAMHUIBI

https://m.edsoo.ru/2faadc3f



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f

[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH
47 KonTponbras padota "O0béM
MHOrorpaHHuka"
WIMHIPUYECKast MOBEPXHOCTb,
48 ]<;16pa3y10pmne HHHHHHpE‘ICCKOﬁ Bubmaorexa ITOK
https://m.eds00.ru/6054b8c1
MTOBEPXHOCTHU
49 Hunuuap. [psmoit KpyroBod HUIMHAP. bubnuotexa [HOK
[Lnomaae MOBEpXHOCTU HWJIMHAPA https://m.eds00.ru/188f6216
50 Konnueckas moBepXHOCTh, 00pa3yroiue bubnmnoreka HOK
KOHUYECKOU MoBepXxHOCTH. KoHyc https://m.edso0.ru/c94ba09b
51 Ceuenune KOHycCa MIOCKOCTHIO, bubnmnoreka HOK
MapasieIbHOMN MJIOCKOCTH OCHOBAHUS https://m.edsoo.ru/Obde1be8
59 VYceuénnsiit konyc. M3o00pakeHne KOHYCOB bubmuotexa [JOK
U YCEUYEHHBIX KOHYCOB https://m.edsoo.ru/1468bab3
[Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM bubnmnoreka [JOK
53
MMOBEPXHOCTU KOHYCA https://m.eds00.ru/897dd3b2
54 [Tnomans 60K0BOM MOBEPXHOCTH U MOJHOM bubnmnoreka [JOK
[IOBEPXHOCTH KOHYCa https://m.eds00.ru/897dd3b2
CrepeomeTpuueckue 3aa4u Ha
55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa
CrepeoMmeTpuiecKHe 3a1a4u Ha
56 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MTOCTPOCHUEM CEUEHUH ITUITNHAPA, KOHyCa
57 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
IATHH]IPOM
58 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2

MUJIIMHAPOM

59

Cdepa u map

bu6nmoreka [IOK
https://m.edso0.ru/0341bc2b

60

61

62

[epecedenue cheps U miapa ¢
iockocThio. Kacanue mapa u cdepsr
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCThI0. By u n3o0paxenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

bubmnoreka IIOK
https://m.edsoo.ru/0341bc2b

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpHyeCcKHE 3a1a4i Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO c(epoii U mapom,
MMOCTPOCHUEM UX CCUCHHH MIIOCKOCTHIO

CrepeoMeTpHuecKkue 3aaun Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MTOCTPOCHUEM UX CEYEHMH MIIOCKOCTHIO

[TpukinagHbIe 3a1a49H, CBSI3aHHBIE CO
cdepoii u mapom

but6mmoreka [IOK
https://m.edso0.ru/0b136158

67

[ToBTOpEHME: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYUCIICHUS B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
noxoous

68

69

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/3cef10e5



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/3cef10e5

BpauieHus"

70

71

3agaum o Teme "Tena 1 MOBEpXHOCTH
BparuieHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

bu6nmoreka [IOK
https://m.edsoo.ru/3cef10e5

72

O6béM mummHIpa. Teopema 06 00béMe
IpsAMOro qujMHApa

73

74

Brruunciienue 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaita. O0béM KoHyca

ITmowmaau OOKOBOU U IOJIHOK
MOBEPXHOCTH KOHYCa

bubmnoreka IIOK
https://m.edsoo0.ru/897dd3b2

75

76

77

78

79

CrepeoMeTpuyecKue 3ajauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

[Tpuknanueie 3ana4n o teme "OOBEMBI U
TIJTOIAIM TTOBEpXHOCTEN Ten"

OOBEM 1mIapa ¥ MapoBOTro CEKTOPA.
Teopema 06 06bvEme mapa. [Tnomans
cdepsl. CTepeoMeTpHUECKHE 33/1a4H,
CBSI3aHHBIE C BEIYHCIEHUEM 00BbEMOB
Imapa, IapoBOro CErMeHTa U MapoBOTo
CeKTopa

[Tpuknanueie 3ana4yn mo Teme "OOBEMBI
Ten", cBA3aHHBIE C 00BEMOM IIapa U
wiomazabio cepsl. COOTHOIIEHUS MEXTY
IJIOLIA/ISIMU ITOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TEJ

[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenue o6wEma mpu mogo0uu.



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/897dd3b2

CrepeoMeTpuuecKue 3ajauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH

80

81

82

KonTponbnas pabora "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX T

JIBrokeHus npoctpancTBa. OTOOpaKeHHUS.
JIBrokeHus u paBeHCTBO uryp. O0mme
CBOIWCTBA JBHKCHUI

Bupl aBrKeHU: MapauieaIbHbIH IEPeHoC,
LIEHTpaJIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT MPSMOi

bu6nmoreka [IOK
https://m.edsoo.ru/4a33a8ab

83

[IpeobpazoBanus mompoowus. [Ipsmas u
cdepa Diinepa

84

85

FGOMeTpI/ILIeCKl/Ie 3ala41 Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
npocTpaHcTae”

bu6mmoreka [IOK
https://m.edsoo.ru/77c22fc5

86

O6o6matonee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 xmaccos,
cucTeMaTH3alys 3HaHUM:
"TTapannenbHOCTh IPSMBIX U IUIOCKOCTEH B
npocrpaHncTae”

87

Ob6o61matomiee nopropenue 11 nousruii u
MeToJ10B Kypca reomerpun 10—-11 xnaccos,
CUCTEeMaTu3alys 3HaHui: "BekTopsl B
npocrpaHncTae”

88

O6o6mmatomiee nopropenue 11 nonsaruii u
MeToJI0B Kypca reometpun 10—11 kiaccos,



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/77c22fc5

cUCTeMaTu3alys 3HaHui: "BekTopsl B
npoctpaHcTae"

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

bu6nmoreka [IOK

89 cucTeMaTu3alus 3HaHui: "O0beM https://m.edsoo.ru/74b2ad91
MHOrorpaHHuka"
O6o6maromee noropenue 11 mouaTuii u

90 MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaru3anus 3Hanuii: "O0bem
MHOTOrpaHHHUKa"
O6o06maromiee moBTopeHue 11 MOHITHI 1

01 MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Oo6o06muaromiee noropeHue 11 noHATUH U

92 MeToJ10B Kypca reomerpun 10-11 knaccos, bubnuoreka [JOK
cucTeMaru3anus 3HaHui: "Ilmomann https://m.edsoo.ru/4a33a8ab
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

bubnuoreka [IOK
93 Hrorosas kowTposbHas pabota https://m.edsoo.ru/ec24dfc2
bu6nuoreka [IOK

%4 Hrorosas KoHTpOLHAA padoTa https://m.edsoo.ru/ec24dfc2
[ToBTOpeHue, 06001IeHNE 1 bu6nuoreka [IOK

95 .
cUCTeMaTu3anus 3HaHUN https://m.edsoo.ru/f465d10e
HcTopust pa3BUTHS CTEPEOMETPHUH KaK

96 HAyKH 1 €€ poJib B Pa3BUTHH COBPEMEHHBIX

WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

97

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKHu U e€ poJIb B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Ucropus pa3BUTHS CTEPEOMETPUH KAK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Ucropus pa3BUTHS CTEPEOMETPUM KaK
HayKu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

101

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







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

['eomeTpus. 10-11 knacc. YueObnuk. bazoBbiii 1 yriyOn€HHBIN YypoBHU/ ATaHACSH
JI.C., bByty3os B.®., Kagomues C.b. u ap. ; AKIimoHepHoe o0IIECTBO
"UznatensctBO "[IpocBeiienne"

I'eometpus. Aunaktuueckue matepuansl. 10 knace. ba3osbril u mpodunbHbINA yp
['eomerpus. Jlunaktuueckue matepuaisl. 11 knacc. ba3oBblil 1 npoUIbHBIM
ypoBHU./b.I". 3uB; AkuimonepHoe o61ecTBo "M3naTenbcTBO
"[Ipoceemenune"opuu./b.I". 3uB; AkninonepHoe obmecTBo M3narenbcTBo

"IIpocBemienue"

METOIANYECKHUE MATEPHUAJIBI VI YUUTEJIA
Metoauyeckoe nocobue K npeIMeTHON JTUHUM YyueOHUKOB 110 reometpun JI. C.

AranacsiH, B.®.byty30Ba, C.b.Kagomiiesa u np.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru






