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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK Kak 00€CIIEYNBAET BO3MOKHOCTh U3YyUEHUS JUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKIACHUM IPU PEUICHUH IN€OMETPUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[{enb ocBoeHus nporpaMmmsl yueOHOro kypea «I'eomerpusd» Ha yriryoaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW M JEHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BLKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKUCHIBAaTh M HU3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH AKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a7a4 U 3a]1a4 C MIPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX M  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUS pacro3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAIUN TTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'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 JIMHUSAM, HO U 1O rojgam oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM O0yYarOIIUecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIUXCsl, PaCIIUPAs U YrTyOsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE TEOMETPUH KaK COCTaBIIAIOINICH yueOHoro rpeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOGHoro kypca «['eomerpus» Ha yriayOiaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Toudka, npsMas, IIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTD IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIe/IbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIENIbHOTO MPOEKTUpOBaHUs. IM300pakeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpaj’Ap, Mapajjiesenunen,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpToroHasnbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIyia. TeopemMbl KOCHMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimmme myTM Ha TIOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBUWbHAs NUpaMUJA, NPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH W IOJHOM MMOBEPXHOCTH MPSIMON IIPU3MBI,
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 IPAaBWJIBHOM MHOTOIPDAaHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE 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.
[TonsiTHE KOMIUTaHApHBIE BEKTOPHI. IIpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI MeExXay BekTopamu. CKalspHOE IIPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. BzanMHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenunena u cienctsus u3 He€. OO0béM mpsaMoll u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

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



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

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

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymuiennbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHyca (mapaijiesibHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBkenus mpoctpancTBa. OtoOpakenus. [IBMXKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUMCKOro  OOMIECTBAa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB NCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHITHH U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

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



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTUIECKUX MPOOIIeM, OpHUECHTAIIHS
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 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOl KaK CpEJICTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUS:

BBISIBIIATH M XAPaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX W YTBEPXKIACHUSX, Mpejaratb KpUTEPUH JIs
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTALIUIO, TPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaM
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:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa 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,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKICHHUS 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¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJAae€MOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuanora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOWU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITH IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHUS C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJIa/JE€Th HABbIKAMU  IIO3HABAaTEJIbHOM  pediieKcMM  Kak  OCO3HAaHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
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,
J1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEcC M pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JEHUCTBUSA C JPYTMMH WICHAMH KOMAaHJIbI, OLIEHUBATH
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

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

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTRBE;

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAHHHUKOB (MpU3Ma,
nupamMua, NPSIMOYTOJIbHBIN TTapajuieenunea, Ky0);

e KJIaCCH(PUIIMPOBATH  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHWUS  JJIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

e BBINIOJIHATH napajieabHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TJIOCKOCTh, BBITIOJHATH W300pakeHus: puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJIHO ONEPUPOBATH MOHSITUSIMU: CUMMETPHSI B MPOCTPAHCTBE, LIEHTP,
OChb W IUIOCKOCTh CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHUMMETPUHU
durypes;

e CBOOOJHO ONEPUPOBATH MMOHATHUAMH, COOTBETCTBYIOLUIMMHU BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJHATH JCHUCTBUS HAJl BEKTOPAMH;

e pemaTrh 33JaYyd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
HAaXO0XJICHUE T€OMETPUUYECKUX BEJIIMYHUH, NMPUMEHSS HU3BECTHBIC METOJbI
[PY PELICHUU MAaTEMaTUYECKUX 3a/a4 MOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TPUMEHATH NPOCTEUIHNE MPOTPAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTEkKaX U PUCYHKAX;

e TPUMEHSATH TMOJIYYCHHBIC 3HAHWS HA TMPAKTUKE: CpPABHUBATH W
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIE0BATh MMOCTPOEHHBIE MOJIENIA C UCIIOIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPaKTUUECKUE 3ajlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHHA.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalleHHUS,
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 WIIA 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 CEUECHHUS TEJl BPALICHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOW 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 TMOHSTHUSMHU, CBSI3AHHBIMU C JIBUJKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
[apaJyIeIbHOM  IIEPEHOCE, UEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TE€J BPAIICHUS: CEYEHUs LIMJIMHIpA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUSI, METO MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

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

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMAaTHYECKMX OTHOLICHUH H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPUYECKUMX IOHATHH U TEOpPEM,
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 IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenmne B crepeoMeTpuio 23 1 0 https://resh.edu.ru/subject/17/10/
B
2 SAHMIOE PACTIOTOICHHE TPAMDPIX B 6 1 0 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
3 [TapamienpHOCTh IPSIMBIX U IVIOCKOCTEN B 8 0 0 https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE https://ege.sdamgia.ru
IT
4 epHeHHHIfyMpHOCTL MPAMBIX 1 25 0 1 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEN B MPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 https://resh.edu.ru/subject/17/10/
MHOrorpaHHuKu 7 https://resh.edu.ru/subject/17/10/
BekTops!l B IpocTpaHcTBE 12 https://resh.edu.ru/subject/17/10/
3 [ToBTOpEeHUe, 060061IEHNE 1 5 5 0 https://resh.edu.ru/subject/17/10/
cucTeMaTu3anus 3HaHui https://ege.sdamgia.ru
OBUIEE KOJIMYECTBO YACOB I1O
- 102 6 3

[NPOTPAMME



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
1 AHATHTHYECKAS FEOMETpHS 15 1 1 httpsE//resh.edu.ru_/sub|ect/17/11/
https://ege.sdamgia.ru
[ToBTOpEeHME, 0000IIEHNE 1 https://resh.edu.ru/subject/17/11/
2 N 15 1 0 ] )
cucTeMaTu3alus 3HaHU! https://urok.sdamgia.ru
3 OBbEM MHOFOFpaHHHKa 17 1 1 httpsz//resh.edu.ru_/sub|ect/17/11/
https://ege.sdamgia.ru
4 Tena Bpamenus 24 1 1 https://resh.edu.ru/subject/17/11/
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1 0 https://resh.edu.ru/subject/17/11/
KPYIJIBIX TEIl https://urok.sdamgia.ru
https://resh.edu.ru/subject/17/11/
6 JBmierus 5 1 1 https://urok.sdamgia.ru
IToBTOpenue, 00o0IEHNE U https://resh.edu.ru/subject/17/11/
7 N 17 2 0 ] ;
cucTeMaTHu3alusl 3HaHuH https://ege.sdamgia.ru
BIIIEE KOJIMYECTBO YHACOB I1
OBbI1] O CTBO CcO O 102 8 4

[NPOT'PAMME



https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://urok.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://urok.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://urok.sdamgia.ru/
https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru/

HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie

padoThI

IIpakTHYeckue
padoTshI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

OcHoBHbI€ IpaBUiIa U300paKEHUS
Ha PUCYHKE IIOCKOCTH,
napaIebHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

https://urok.sdamgia.ru

[ToHATHS cTepeomeTpun: TOUKA,
npsimMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE

IpaBuJia U300paKeHHsI Ha PUCYHKE

TUIOCKOCTH, MapaijiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI
oTpe3Ka

https://resh.edu.ru/subject/17/10/

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOINECs
npsiMasi ¥ IIOCKOCTb;
MOJTYIIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

[TonsTHs: nepecexaronecs
IJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

https://urok.sdamgia.ru

MHororpaHHuKH, U300pakeHne
IPOCTENIINX MPOCTPAHCTBEHHBIX

¢buryp, HECYIIECTBYIOIINUX

https://resh.edu.ru/subject/17/10/
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00BEKTOB

MHororpaHHuku, n300paxxeHue
NPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIiecTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
CIIC/ICTBHSI U3 HUX

AKCHOMBEI CTCPCOMCTPHH U IICPBLIC
CIICACTBHA U3 HUX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPUHU U TIEPBHIC
cieactsus u3 Hux. CrocoOnl

3a/IaHMS IPSIMBIX U TUIOCKOCTEH B 1
npoctpancTBe. O003HAYCHUS

NPSIMBIX U MJIOCKOCTEH

https://urok.sdamgia.ru

10

11

N3obpaxenue ceueHuit

NUPaMU/JIbI, KyOa U IPU3MBIL,

KOTOPBIE TPOXOMSAT Yepe3 UX

pEbpa. N3o0paskeHue nepecevyeHus 1
MOJYYCHHBIX TIOCKOCTEH.

PackpammmBan#e moCTpOSHHBIX

CCUCHHI pa3HBIMU IIBETAMU

N3o0pakenne ceueHui

MUPaMUJIbI, KyOa U PU3MBI,

KOTOPBIC MPOXOIAT Yepe3 uxX

pEbpa. N3o0paskeHue nepecedeHus 1
MOJYYCHHBIX TIOCKOCTEH.

PackpamBanue MOCTPOCHHBIX

CCUCHHI pa3HBIMU IIBETAMHU

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/

12

N3o6paxkenune ceueHmit 1

https://urok.sdamgia.ru
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13

14

15

MUPAMHUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 uxX
p€6pa. M3o0pakeHne nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue mocTpoeHHbIX
CEUYEHUM pa3HbIMU LIBETAMU

H3o0paxeHune cedyeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
p€opa. M3o0pakeHue nepeceueHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpammBanue noCTpOEHHBIX
CEYEHUM pa3HbIMU LIBETAMH

Merton cieoB [UIsl MOCTPOEHUS
CEeYCHUN

Merton cnenoB 1Sl TOCTPOESHUS
ceueHnii. CBOMCTBA NepeceueHnit
IPSIMBIX U IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10/

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/

16

Merton cnenoB 115l TOCTPOESHUS
cedeHuii. CBoMCTBa nepecevyeHuit
MPSMBIX U IIJIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

17

18

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aITUCh MIAroB MOCTPOCHUS

[TocTpoenue ceuenuii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1e BEIHOCHBIX YEPTEkKEN U
3aMKCh IIaroB MOCTPOCHUS

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/
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19

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM Toukam Ha péOpax.
Co31aH1e BEIHOCHBIX YEepPTEkKEU U
3aIKCh IIaroB MOCTPOCHUS

https://resh.edu.ru/subject/17/10/

20

[TocTpoeHue ceuenunii B nupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co31aH1e BEIHOCHBIX YepTEkKEN U
3aIUCh I1aroB MOCTPOCHUS

https://urok.sdamgia.ru

21

[IoBTOpEHME TUIAHUMETPUN:
Teopema 0 TpONOPLIMOHAIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

https://resh.edu.ru/subject/17/10/

22

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYECHUAX Ha BBIHOCHBIX YEPTEXKAX.
Ucropus pa3BuTus miaHuMeTpun
U CTEPEOMETPUU

https://urok.sdamgia.ru

23

24

25

KontponbHas padoTa "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnionoxenue npsmeIx
B IIPOCTPAHCTBE.
CxpeluBarommecs mpsmbie.
[Ipu3Haky CKpenmBarOMMXCs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o Cyl1eCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOI
napasuleibHON JaHHOW MPSMOM,
MPOXOJIAIIEH Yepe3 TOUKY

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://urok.sdamgia.ru
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IIPOCTPAHCTBA U HE JIeKAILEH Ha
JlaHHOU mpsimoii. JlemMma o
MePECCUCHHUH MapalIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema 0 TpEX mapajIeIbHbIX
npsamMbix. Teopema o
CKPELMBAIOIUXCS MIPSIMBIX

https://resh.edu.ru/subject/17/10/

27

[TapaynensHOE MPOEKTUPOBAHUE.

OCHOBHBIE CBOWCTBA

napaujiCJIbHOI'O IMMPOCKTUPOBAHMA.

N3o06paxenue pa3Hbix GUryp B
napajuIeIbHOM MPOSKITUH

https://urok.sdamgia.ru

28

LlenTpanbHasa npoekuus. Yrou ¢
COHAIIPaBJIEHHBIMU CTOPOHAMH.
VYros Mexay NpsMbIMU

https://resh.edu.ru/subject/17/10/

29

30

3anauun Ha JOKA3aTeNbCTBO U
UCCIIeIOBaHKE, CBS3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B
HPOCTPAHCTBE

[ToHATHA: mapaIeIbHOCTD
MPSMON U TNIOCKOCTH B
npoctpanctie. [Ipu3Hak
MapaJIEIbHOCTH MPSAMOU U
mockocTH. CBOMCTBA
MapaJIEIbHOCTH MPSAMOU U
IIJIOCKOCTH

https://urok.sdamgia.ru

https://ege.sdamgia.ru

31

['eomeTpuyeckue 3a1aun Ha
BBIUMCJICHHE U JOKA3aTEIbCTBO,

https://urok.sdamgia.ru
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CBSI3aHHBIE C N1APAJIJIEIIbHOCTHIO
HPSIMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus,
MIPOXO/ISIIIETO Yepe3 JaHHYIO
NPSIMYIO HA YepTExKE U
NapajieIbHOr0 APYroi npsiMoil.
Pacuér oTHOLIECHNMI

https://ege.sdamgia.ru

33

[TapannenpHas npoekuus,
MIPUMEHEHUE ISl TOCTPOCHUS
cedeHuil Kkyoda u
napasienenurnena. CBoncTBa
napajuieenumnea u mpu3Mbl

https://ege.sdamgia.ru

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky mapanienbHOCTH JBYX
MJIOCKOCTEM

https://urok.sdamgia.ru

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICIKALLYIO TAHHOMN
IIJIOCKOCTH U CJIEACTBUS U3 HEE

https://resh.edu.ru/subject/17/10/

36

CBoiicTBa napayyIeIbHBIX
IUIOCKOCTEH: 0 mapauieTbHOCTH
MPSIMBIX TIEpeCceUeHus Mpu
NepecedeH  IByX napaieabHbIX
MJIOCKOCTEN TpeThen

https://resh.edu.ru/subject/17/10/

37

CBolicTBa napauiesIbHbIX
MIJIOCKOCTEH: 00 OTpe3Kax
napauIeIbHbIX IPSIMBbIX,

https://resh.edu.ru/subject/17/10/
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3aKJIFOYEHHBIX MEXKITY
napauieIbHBIMHU TUIOCKOCTSIMH; O
MEPECCUCHHUH MPSIMOU C ABYMS
napauieIbHBIMH TUIOCKOCTSMH

38

[ToBTopenue: reopema [Mudaropa
Ha IUIOCKOCTH

https://ege.sdamgia.ru

39

40

[ToBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOIO
napaJjenenunesa

https://resh.edu.ru/subject/17/10/

https://ege.sdamgia.ru

41

Brrunciienue 1yiMH OTpE3KOB B
KyOe ¥ MpsIMOYTOJIbHOM
napajuiejaenuneae

https://resh.edu.ru/subject/17/10/

42

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPNEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

https://ege.sdamgia.ru

43

44

45

IlepneH AUKYIAPHOCTD MPAMON U
mockocTy. [Ipru3nak
NEePHEHAUKYIISIPHOCTH IPSIMOM 1
IUIOCKOCTH

TeopeMa 0 CylIeCTBOBaHUU U
€JMHCTBEHHOCTH IIPSIMOiA,
MIPOXOJSIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYIIIPHON K IJIOCKOCTH

[ImockocTH U NepHeHAUKYIIIPHbIE
UM IPSIMBIE B MHOTOI'PaHHHUKAX

https://resh.edu.ru/subject/17/10/

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/
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46

[IimockocTu U NepHeHAUKYJIIpHbIE
UM IPSAMBIC B MHOTOI'paHHHUKAX

https://resh.edu.ru/subject/17/10/

47

48

49

[lepnenuKkynsip 1 HaKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO
[lepneHaAuKysp ¥ HAKJIIOHHASA.
[TocTpoeHue nepneHanKysapa us3
TOYKHU Ha MPSIMYIO

Teopema o0 TpEX NepHEeHAUKYIIIpax
(npsimast 1 oOpaTHas)

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

50

Teopema o0 TpEX nMepHneHAUKYIIPax
(mpsimast 1 oOpatHas)

https://resh.edu.ru/subject/17/10/

51

52

Yron MCKAY CKPCIINBAOIIUMUCA
MMpAMBIMHA

[Touck nepreHANKYISIpHBIX
IPSIMBIX C TOMOLIBIO
NEPIEHIUKYIISPHBIX TIOCKOCTEN

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHNE

[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIHLHOMN MAPAMUJIBI C
MTOMOUIBI0 OPTOTOHAIBHOMN
TIPOCKITUH

[TocTpoenue ceuenuii kyoa,
IPU3MBI, TPABUIBLHON MUPAMUIBI C
MTOMOUIBIO OPTOTOHAIBHOMN
TIPOCKITUH

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

https://resh.edu.ru/subject/17/10/

https://ege.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

[IimockocTu cumMmeTpuil B
MHOI'OI'paHHHKaX

57

58

59

[Ipu3Hak nepneHauKyJIsIpHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHui OT TOYKH 110
IIIIOCKOCTH

HpaBI/IJ'IBHHe MHOI'OI'PaHHHUKHU.

Pacuét paccTosiHuif OT TOYKH 10
IIIIOCKOCTH

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

60

CriocoObl OIyCTHTB
NEePICHANKYIISPBL: CHMMETPUS,
CIIBUT TOYKH IO TIapauIeIbHON
IpsAMOit

https://resh.edu.ru/subject/17/10/

61

CnBur no HenapamieabHON
IPSIMOM, U3MEHEHHE PACCTOSTHUMI

https://resh.edu.ru/subject/17/10/

62

63

64

Konrponbnas pabora "B3anmuoe
pacrosoKeHue NPsSMbIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

[loBTOpEHME: Yroa Mexay
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYroJIbHUKE, TeopeMa
KOCHHYCOB

[loBTOpEHME: Yyroa Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://urok.sdamgia.ru

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/
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65

I'eomerpuueckue MeToabl
BBIUKCJICHUSI YTIIa MEXKITY
IPsIMBIMU B MHOTOTPaHHHKAX

https://urok.sdamgia.ru

66

JIByrpanssiii yroa. CBoicTBO
JIMHENHBIX YTJIOB JIBYITPAHHOTO

yria

https://resh.edu.ru/subject/17/10/

67

68

69

70

71

72

[eprieHIUKYISAPHBIE TIOCKOCTH.
CBoiicTBa B3aUMHO
MEPICHIUKYISPHBIX TUIOCKOCTEH

[Tpu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOi
nepecedeHus IByX MI0CKOCTe
NEePIEHANKYIISIPHBIX TPEThEH
MJIOCKOCTH

IIpssMOyTONIBHBIN
napaujienenunes; Kyo; u3sMepeHus,
CBOMCTBA MPSAMOYTOJIBHOTO
napajuleIenune1a

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajuiejenunesa u cieJcTBUe us3
HeE

CrepeomMeTrpuueckue u
NPUKJIAIHBIE 33]]a4H, CBSA3aHHbIC
CO B3aMMHBIM PACIOJIOKEHUEM
HPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPEIINBAIOIIHECS
npsMble, TapajIeIbHbIe
IUIOCKOCTH B CTAHIAPTHBIX

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://urok.sdamgia.ru

https://urok.sdamgia.ru
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MHOTI'OIrpaHHHUKax

73

[Tapa mapanienbHbIX MIOCKOCTEN
Ha CKPEUIUBAIOIINXCS MPSMBIX,
paccTosiHue Mexay
CKPELIMBAIOIIMMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUAX

https://resh.edu.ru/subject/17/10/

74

75

76

77

Paccrostnue ot Touku 1o
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUBAOIIUMHUCH ITPAMBIMU C
IIOMOIIIBIO HepHeHHHKyanHOﬁ
INJIOCKOCTH

Tpé€xrpaHHslii yroji, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JUJIsl TPEXTPAHHOIO YIJIa
OeMeHThI cheprudecKoi
TEOMETPUH: T€OAEC3NYECKUE TUHUU
Ha 3emiie

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/10/

https://urok.sdamgia.ru

https://urok.sdamgia.ru

78

Koutponbnas padota "Yribl u
paccrosiHus"

https://resh.edu.ru/subject/17/10/

79

80

Cucrematuzanus 3HaHUN
"MHOrOrpaHHHK M €ro 3J1€MeHThI"
IIupamua. Bunasl nupamun.
[IpaBunbHas nupamuaa

https://urok.sdamgia.ru

https://urok.sdamgia.ru

81

[Tpusma. [Ipsamast u HakIOHHAA
npusmsl. [IpaBuiibHas nmpusma

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://urok.sdamgia.ru/
https://resh.edu.ru/subject/17/10/
https://urok.sdamgia.ru/
https://urok.sdamgia.ru/
https://resh.edu.ru/subject/17/10/
https://urok.sdamgia.ru/
https://urok.sdamgia.ru/
https://resh.edu.ru/subject/17/10/

[Ipssmoit napainenenunen,

82 MIPSIMOYTOJIBHBIN MapajuieIeUIIe], 1 0 0 https://urok.sdamgia.ru
KyO

83 Bermyrsie VM HOTOTPATHHIH. 1 0 1 https://urok.sdamgia.ru
Teopema Ditnepa
Beimykiible MHOTOTPaHHHUKH.

84 Teopema Ditnepa. lIpaBuibHbIe U 1 0 0 https://urok.sdamgia.ru
MOJIYIIPaBUJIbHBIC MHOTOTpaHHUKHA

85 Kourponwias pabora 1 1 0 https://urok.sdamgia.ru
"MHororpaHHuku"

86 Horsrine pekTopa fa MIOCKOCTH 1 1 0 0 https://resh.edu.ru/subject/17/10/
B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 0 0 https://urok.sdamgia.ru

88 PazHocTh BekTOpOB 1 0 0 https://urok.sdamgia.ru

89 [TpaBwiio mapamenenumena 1 0 0 https://resh.edu.ru/subject/17/10/

90 YMHOKEHNE BEKTOpa Ha YNCIIO0 1 0 0 https://urok.sdamgia.ru
Paznosxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JISKAITUX B 1 0 0 https://urok.sdamgia.ru
OJTHO¥ TIOCKOCTH

92 CkansgpHO€E MpOU3BENECHNE 1 0 0 https://resh.edu.ru/subject/17/10/

93 Beraicetiie yria Mesiy 1 0 0 https://resh.edu.ru/subject/17/10/
BEKTOPaMH B IPOCTPAHCTBE

94 [Tpocreiimme 3aaun ¢ BEKTOpAMH 1 0 0 https://resh.edu.ru/subject/17/10/

95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1 0 0 https://ege.sdamgia.ru

96 [Ipocreiinme 3a1a9u ¢ BEKTOpaMH 1 0 0 https://ege.sdamgia.ru

97 [Ipocreiimue 3an1auu ¢ BEKTOpamMu 1 0 0 https://resh.edu.ru/subject/17/10/

98 O0001eHre U CUCTEMATU3ALMS 1 0 1 https://resh.edu.ru/subject/17/10/
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3HaHHUI
006006
99 © HuleHHe i cHcTeNaTHsatutt 1 https://ege.sdamgia.ru
3HAHUU
100 HroroBast koHTpoIbHAs paboTa https://resh.edu.ru/subject/17/10/
101 Wrorosas KoHTpoJbHAS paboTa https://ege.sdamgia.ru
006006
102 © HjeHHe 1 CHETEMATH3ALIA 1 https://ege.sdamgia.ru
3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME



https://ege.sdamgia.ru/
https://resh.edu.ru/subject/17/10/
https://ege.sdamgia.ru/
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

IToBTOpEHME TEMBI
"Koopaunatsl BekTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

https://urok.sdamgia.ru

IToBTOpEeHue TemMbl
"CxansipHoe
IIPOU3BEICHNE BEKTOPOB"

IToBTOpEeHue TemMbl
"Beruncnenue yria Mexny
BEKTOpPaMH B
npocrpaHcree”

IToBTOpEHUE TEMBI
"VYpaBHEeHHE MIPSIMONH,
MPOXOISIIEH Yepes ABe
TOYKH"

YpaBHEHME MIIIOCKOCTH,
HOpMaJlb, ypaBHEHHE
IJIOCKOCTH B OTPE3Kax

https://ege.sdamgia.ru

https:/fipi.ru/?ysclid=llhgh1kci7281609380

https://urok.sdamgia.ru

https://ege.sdamgia.ru

YpaBHEHHE IOCKOCTH,
HOpMaJib, ypaBHECHHE
MIJIOCKOCTH B OTPE3Kax

https://urok.sdamgia.ru

BektopHoe npousBeneHue

https://fipi.ru/?ysclid=Ilhgh1kci7281609380

JInHeHbIE HEPAaBEHCTBA,

https://urok.sdamgia.ru



https://urok.sdamgia.ru/
https://ege.sdamgia.ru/
https://fipi.ru/?ysclid=llhqh1kci7281609380
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https://ege.sdamgia.ru/
https://urok.sdamgia.ru/
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JIMHENHOE
MpOrpaMMHUPOBAHUE

10

11

12

JInHeliHbIE HEPABEHCTBA,
JIMHEHHOE
[IpOrpaMMHUpPOBaHUE

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
NPSIMBIMH B
MHOTOTpaHHUKAX

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKAX
dopmyna pacCTOSHUSA OT
TOYKH J10 TUIOCKOCTH B
KOOpAMHATax

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

13

Haxoxnenne paccrossHuit
OT TOYKH JI0 MJIOCKOCTH B
KyOe

https://ege.sdamgia.ru

14

Haxoxnenue paccrosHuit
OT TOYKH J0 IJIOCKOCTH B
MIPaBUJILHON TUPAMHUJIE

https://urok.sdamgia.ru

15

16

KonTponbHas pabota
" AHaIMTHYECKas
reometpus”

Ceuenus
MHOI‘OFpaHHI/IKOBZ
CTaHIapTHbBIE

https://ege.sdamgia.ru

https://urok.sdamgia.ru



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
https://urok.sdamgia.ru/
https://ege.sdamgia.ru/
https://urok.sdamgia.ru/

MHOT'OrpaHHUKHA

17

18

19

20

Ceuenusa
MHOT'OTPaHHUKOB: METOJ]
CJIEZIOB

Ceuenus
MHOTOI'PAHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH,
HCpCCG‘-IGHI/ISI Hp?[MI)IX nu
IIOCKOCTEH

HapaJ'IJ'IeJ'ILHLIC IIpsAMBIC U
INUIOCKOCTHU ! MMapaJIJICIIbHBIC
CCUCHUA

[TapannenpHble IPAMBIE U
ILJIOCKOCTH: Pacy€T
OTHOIIEHUN

https:/fipi.ru/?ysclid=llhgh1kci7281609380

https://resh.edu.ru/subject/17/11/

https://urok.sdamgia.ru

https://urok.sdamgia.ru

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKPEILMBAIOIUMUCS
MPSIMBIMU

https://ege.sdamgia.ru

22

23

[lepnenukynsapHsie
MPSIMBIE U TUIOCKOCTH:
CTaHJAapTHBIE TIapbl
NEPIEHJUKYIISIPHBIX
IIJIOCKOCTEN U MPAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

[TepnienaukynsipHbIE
MpsAMBIC U TINIOCKOCTH:
TEOpeMa O TPex

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru



https://fipi.ru/?ysclid=llhqh1kci7281609380
https://resh.edu.ru/subject/17/11/
https://urok.sdamgia.ru/
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NEPIEHIUKYIISIPax

24

25

26

27

28

29

[lepnieniukynsipHbIe
MPSIMBbIE U TUIOCKOCTH:
BBIYMCIJICHUS JJIMH B
MHOT'OTpaHHUKAX

[ToBTOpeHnue: miomanu
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKCHHSI TOA00MS
[ToBTOpeHue: miomamm
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIACH,
COOOpaKCHHSI TOA00MS
[ToBTOpEeHMe: mIomaIH
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIOIAICH,
CO0OpakeHUsI MOA00HS
[Imomanu ceuenui
MHOTOTPaHHUKOB:
TUIOMIA/IA TTOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHSI TIOTOOMS

IInomanu ceueHuit
MHOT'OTPaHHUKOB:
IJIOILIA 1M TOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHSI TIOTOOMS

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://fipi.ru/?ysclid=Ilhgh1kci7281609380

30

KonrtponsHas pabora
"[ToBTOpeHwUeE:

https://ege.sdamgia.ru



https://urok.sdamgia.ru/
https://ege.sdamgia.ru/
https://urok.sdamgia.ru/
https://ege.sdamgia.ru/
https://urok.sdamgia.ru/
https://fipi.ru/?ysclid=llhqh1kci7281609380
https://ege.sdamgia.ru/

MHOT'OTPaHHUKH, CEYEHUS
MHOTOI'PaHHUKOB"

31

32

33

34

35

O05BéM Tenra. O0beM
PSIMOYTOJIBHOTO
napasuiesieurnea

3agaun 00 yABOCHHUU
Ky0a, 0 KBajpaType Kyoa;
O TPUCEKIUH yTJIa
Crepeomerpuueckue
3a71a4yd, CBSI3aHHBIE C
00BbEMOM
IPSIMOYTOJIBHOTO
napaJuiesienumnena

[Tpuknanueie 3ana4m,
CBSI3aHHBIC C
BBIUHCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napajuiesenumnesaa

O0BEM npsIMOit TPU3MBI

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

36

CrepeomeTrpuueckue
3a/1a4u, CBSA3aHHBIE C
BBIUHCIICHHEM 00BEMOB
IIPSAMOY IIPU3MBI

https://ege.sdamgia.ru

37

38

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C 00HLEMOM
MPSAIMOM TPU3MBI

Brruuncnenue 00bEMOB Tell
C IIOMOIIBIO

https://ege.sdamgia.ru

https://urok.sdamgia.ru



https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru/
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ONPEACIEHHOTO
unaterpaia. O0bEM
HAKJIOHHOU MPU3MBI

39

Beruucienue 00bEMOB Tell

C TMIOMOIIIBIO
ONPEACIEHHOTO
unterpana. Oobém
MTUPAMUJIBI

https://ege.sdamgia.ru

40

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB IMUPAMUJ C
OOIINM YTIIOM

https://urok.sdamgia.ru

41

®dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB NUpaMus ¢
00IIUM yTIIOM

https://resh.edu.ru/subject/17/11/

42

43

44

Crepeomerpuueckue
3aJ1auu, CBSI3aHHBIE C
00BbEMaMK HaKJIOHHOU
TIPU3MBI

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIE C
o0BEMaMK MUPaMUIbI

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOMW MPU3MBI

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://resh.edu.ru/subject/17/11/

45

[IpukiiagHele 3aga4u 1o
teme "O0bEMBI TEN",

https://resh.edu.ru/subject/17/11/



https://ege.sdamgia.ru/
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CBS3aHHBIE C O0BEMOM
TUPAMUIBI

46

47

48

49

[Tpumenenne 00BHEMOB.
Beluucnenue paccrosiHus
110 IIJIOCKOCTH

KonTponbhas pabora
"O6bEM MHOTOTpaHHUKA'

Hunuaapuaeckas
MTOBEPXHOCTb,
oOpa3ymoiue
LMJIHHIPHYCCKON
MMOBEPXHOCTH

Humuaap. Hpsmoi
KPYTOBOW LUJIUHAD.
[1nomane moBepxHOCTH
HWIMH]IpA

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

50

Konnueckas noBEpXHOCTB,
o0pa3ymoIire KOHUIeCKOn
nosepxHocTu. Konyc

https://urok.sdamgia.ru

51

Ceuenue koHyca
IJI0CKOCTBIO,
MapaiebHOMN MIIOCKOCTH
OCHOBaHUs

https://ege.sdamgia.ru

52

53

VY ceu€HHBIN KOHYC.
N306paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

[Tnomane 60koBOM
IMOBEPXHOCTH U IOJHON

https://ege.sdamgia.ru

https://ege.sdamgia.ru



https://urok.sdamgia.ru/
https://ege.sdamgia.ru/
https://urok.sdamgia.ru/
https://ege.sdamgia.ru/
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IOBCPXHOCTU KOHYCA

54

55

56

57

ITmomane OOKOBOI
IMOBEPXHOCTHU U MOJHON
MOBEPXHOCTH KOHYCa

CrepeomeTpuyeckue
3a/1a4u Ha JOKa3aTelIbCTBO
Y BBIYMCIICHHUE,
MMOCTPOEHUEM CEUECHU I
HujiInHApa, KOHyCa
CrepeomeTrpuueckue
3a/1a4u Ha JOKa3aTelbCTBO
Y BBIYMCIICHHE,
MMOCTPOEHUEM CEUECHU I
HUJInHApAa, KOHyCa
[Ipuknannelie 3anauu,
CBSA3aHHBIE C LIMJIMHIPOM

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

58

[IpukiiagHele 3anauu,
CBSA3aHHBIC C LIMJIMHIPOM

https://urok.sdamgia.ru

59

60

61

Cdepa u map
[lepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsl
MJIOCKOCThIO. Bua n
n300paxkeHue mapa

[lepeceuenue chepsl 1
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsl
IJIOCKOCTRIO. Bua n

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru



https://ege.sdamgia.ru/
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n300pakeHue mapa

62

63

VYpaBuenue chepsl.
[Tnomane chepst u eé
yacTen

CummeTtpus cdepsl 1
mapa

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

64

65

66

67

68

CrepeomeTrpuueckue
3aJ]auu Ha JJ0Ka3aTeIbCTBO
Y BBIYHCIICHHE, CBSI3aHHBIC
co cepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeomeTpHyecKue
3aJ]auu Ha JJ0Ka3aTeIbCTBO
Y BBIYKCIICHHE, CBSI3aHHBIC
co ctepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

[Tpuknanueie 3ana4m,
CBSI3aHHBIE CO cepoil u
mapom

[ToBTOpEHME: OKPYKHOCTH
Ha IIOCKOCTH,
BBIUHCIICHHS B
OKPY>KHOCTH,
CTaHJIapTHBIE TTO00US

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

https://ege.sdamgia.ru

https://urok.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://ege.sdamgia.ru
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69

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

https://urok.sdamgia.ru

70

71

72

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

KonTponbnas pabora
"Tena u MOBEPXHOCTH
BpaieHus"

O0BEM HuIMHIpA.
Teopema 00 00bEME
MPSIMOTO LUJIMHJIpA

https://resh.edu.ru/subject/17/11/

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

73

Brruncienue 008MOB TeI
C IIOMOIIBIO
OIPEIEIEHHOTO
unTerpana. O6bEéM KoHyca

https://resh.edu.ru/subject/17/11/

74

IImomaan OOKOBOH U
ITOJTHOW ITOBEPXHOCTH
KOHYyca

https://urok.sdamgia.ru

75

76

77

Crepeomerpuueckue
3aJ]a4, CBI3aHHEIC C
BBIYHCIIEHHEM 00BEMOB
IUJTUHIPA, KOHYCa
[IpuknanHeie 3a1a4u MO
teme "OO0BEMBI 1
TJTONIAX TOBEPXHOCTEN

TEI

O0BEM mapa 1 apoBoOro
cekropa. Teopema 06
o0Béme mapa. [Tnomans

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru
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78

cepsl.
CrepeomeTpuyeckue
3aJlauM, CBA3aHHbIE C
BBIUHCIICHHEM 00bEMOB
apa, mapoBOro CerMeHTa
U I1apOBOI0 CEKTOpa

[IpukiagHbie 3a1a4M MO
teme "O0bEMBI TENT",
CBSI3aHHBIE C 00BEMOM
mapa M IIomaabio chephl.
CoOTHOIICHUS MEXTY
IIOIIAASIMH
IMOBEPXHOCTEN U
00BbEMaMU MONOOHBIX TEN

https://resh.edu.ru/subject/17/11/

79

ITonoGHbIe TENa B
npocrpancTse. MI3sMeHeHne
0o0BbéMa 1pu o100 H.
CrepeomeTrpuueckue
3aJ1a4uM, CBA3aHHbIE C
BbIUUCIIEHHEM 00BEMOB
Tell U IUIoIIaael
IIOBEPXHOCTEH

https://ege.sdamgia.ru

80

KonTponbhas padbota
"ILnomaay MoBEpXHOCTH U
00BEMBI KPYTJIBIX TEm"

https://urok.sdamgia.ru

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. [IBuxeHUs
Y paBEHCTBO (UTYP.
OO01ue cBoMcTBa

https://ege.sdamgia.ru



https://resh.edu.ru/subject/17/11/
https://ege.sdamgia.ru/
https://urok.sdamgia.ru/
https://ege.sdamgia.ru/

IBUKCHUU

82

Bunnl nBuxeHui:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpaJIbHAsl CUMMETpPHUS,
3epKajbHasi CUMMETpPHS,
IIOBOPOT BOKPYT IIPSIMOI

https://ege.sdamgia.ru

83

84

[IpeobpazoBanus
nomo6wust. [Ipsmas u chepa
Ditnepa

I'eomerpuueckue 3amaun
Ha MPUMCHEHUE TBUKCHUS

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru

85

KonTponbnas padora
"BekTopsl B
nmpocTpaHcTae”

https://ege.sdamgia.ru

86

87

Ob6o061maronee
noBtopenue 11 nmouaruii u
METOJIOB Kypca T€OMETpUn
10-11 knaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"[lapaniaenbHOCTh NPSAMBIX
U IUIOCKOCTEN B
pocTpaHcTBe"

Ob6o06matomee
noBropenue 11 nousTuii u
METOJI0B Kypca Fr€OMETPUH
10-11 knaccos,
cUcTeEMaTH3alis 3HaHUH
"BekTopsl B
npocTtpaHcTae"

https://resh.edu.ru/subject/17/11/

https://ege.sdamgia.ru
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88

89

90

Ob6o06mraromiee
noBtopenue 11 nmonaruii u
METOJIOB Kypca reOMEeTpUu
10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHH:
"BexTops! B
npocrpaHcrae”

Oo6o61aromiee
noBtopenue 11 nmouaruit u
METOJIOB Kypca reOMeTpUu
10-11 xnaccos,
cUcTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

Oo6o0maromiee
noBropenue 11 nousTuii u
METO/IOB Kypca T€OMETPUH
10-11 xmaccos,
CHCTEMaTH3aINsI 3HAHUH:
"O6beM MHOTOrpaHHUKa"

https://ege.sdamgia.ru

https://ege.sdamgia.ru

https://urok.sdamgia.ru

91

O6o06maromee
noBtopenue 11 mouaruii u
METO/IOB Kypca T€OMETPHH
10-11 kmnaccos,
cucTeMaTu3als 3HaHUH:
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

https://resh.edu.ru/subject/17/11/

92

Ob6o61matonee
noBtopenue 11 nmouaruii u
METOJIOB Kypca TeOMEeTpUn

https://reshuolymp.ru
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10-11 xnaccos,
CcHUCTEMaTH3aIMs 3HAHWI:

"ILnomaay MoBepXHOCTU U

00BEMBI KPYTIIBIX TEN"

93

Hrtoroas KOHTpoOJIbHAS
pabora

https://urok.sdamgia.ru

04

95

HToroBast KOHTPOJIbHASI
pabora

[ToBTOpEeHHE, 0000IIEHNE
U CUCTEMATHU3AIMs SHAHUN

https://resh.edu.ru/subject/17/11/

https://urok.sdamgia.ru

96

97

98

Hcropus pasButus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEpPEOMETPUH KaK HAyKH
U €€ pojb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Ucropus pazsutus
CTEPEOMETPUH KaK HAYKH
U €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX
WHKEHEPHBIX U

https://resh.edu.ru/subject/17/11/

https://reshuolymp.ru

https://resh.edu.ru/subject/17/11/
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KOMITbIOTEPHBIX
TEXHOJIOTUN

99

Hcropus passutus
CTEpPEOMETPUU KaK HAyKU
U €€ poJb B Pa3BUTUHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI1

https://urok.sdamgia.ru

100

101

102

Hcropus pasButus
CTEPEOMETPUH KaK HAyKH
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEpPEOMETPUH KaK HAyKH
U €€ pojb B pa3BUTUHU
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUU KaK HAYKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX

https://ege.sdamgia.ru

https://reshuolymp.ru

https://ege.sdamgia.ru



https://urok.sdamgia.ru/
https://ege.sdamgia.ru/
https://reshuolymp.ru/
https://ege.sdamgia.ru/

TEXHOJOTHI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ®denepanbHbIA IEHTP WHHOPMAIMOHHO-00pa30BaTEIILHBIX PECYPCOB
(PLIOP) — http://fcior.edu.ru

2. Enunas komiexius nudpoBsix oOpazoBarenbHbiX pecypcoB (EK LIOP) —

http://school-collection.edu.ru

denepanbHbI HHCTUTYT IEIarornyecKux u3MepeHuit — http://www.fipi.ru

DenepaibHBIN HEHTP HHHOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB -

http://eor.edu.ru
[MopTan «2nekTpoHHBIE 00pa3oBaTeIbHBIC pecypchl» - http://eorhelp.ru
[Mopran [Ipesuaenrckoi ondarorexku — http://www.prlib.ru
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