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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-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHMTApHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUM T€OMETPUM, KaK COCTABIISAIONIEH MpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCTOJIb30BAaHUEM 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
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3U T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

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

(dbopMUpOBaHHE YMEHHUS pPacliO3HaBaTh HAa YepTexkax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE 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 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronMxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

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

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM ypOBHE OOydYeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoil padboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU OHATUSIMH U HaBBIKaMU TOCIIEA0BATEIHHO U TIOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TMPOJOJIKEHUIO HM3YyUYCHUS MaTeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajieIbHOCTh IJIIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
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. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI ABYTPAHHOTO yrila. TpEXTrpaHHbIi U MHOTOTPAHHBIE YIJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. llpencraBieHne O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIp,
JNOIEKadIp U UKOCAdIpP.

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

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPUS MPaBUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPaMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamuienenunena. Teopema O pPa3IOKEHHH BEKTOpa IO TPEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3o0pakenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUpaMuIbl 1 KoHyca. OOBEM IIapa 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 miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, chepbl, BNUCAHHON B MHOTOIPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUYEHUI: METOJ CIIE0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM IEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTteMa KoopauHart B npoctpaHcTBe. KoopanHatel BekTopa. PasnoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TMapaulebHBIM MEpeHoc,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE 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  WIEHAa  POCCHUWCKOro  oOLIecTBa,  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 UACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

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
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyAyIIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKass aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIlbl, 0OCO3HAHME TJIOOATBHOTO XapaKTepa dKOJOTHUUECKUX MPOOIeM, OPUEHTAITUS
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 KyJIbTypOoM Kak CpEJIICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XapPaKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEY U,

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

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

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

ba3oBble ucciaenoBare/ibCKue 1eCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
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 (POpMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pe3yjbTaTaMm
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(UUIUTHI HHPOPMALMK, 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 HMH(OPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUHU C YCIIOBUSIMU 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¢ OOCYXXJIEHHS 3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAEMOUN TEMBbl,
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 PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEUICHHS 3a/1ayi, BEIOMPATh CIIOCOO pEeIIeHHs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHMS
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 OOCTOSITENIBCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

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, OOCYX AaTb INPOLECC U pe3yabTaT paboThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMHU KOMAaH[bI, OLICHUBATh
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
peIIeHNUH 337a4 ¥ IPOBEACHUN MaTEMaTUYECKUX 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 IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C yIJlaMHd 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, MPSMOYTOIBHBINA Mapajuiesenune, Kyo0);

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 MJIOCKOCTh, BBIMOIHATH U300pakeHUsT QPUryp
Ha MJIOCKOCTH;

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

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
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 TMOHATUSIMH, COOTBETCTBYIOIIMMU 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
IPY PELICHUU MAaTEMaTUYECKUX 3a/a4 MMOBBIIMIEHHOTO U BBICOKOI'O YPOBHS
CJII0KHOCTH;

e TPUMEHATH MPOCTCUIINE MPOTPAMMHBIE CPEACTBA U  BJIECKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;

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

e TPUMEHATH TOJYYCHHBIE 3HAHUA HA TPAKTHKE: CPaBHUBATH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoiiecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcopMyIHpOBaHHOM
mpoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIE0BATh MMOCTPOCHHBIE MOJIENI C MCIIOJIb30BAHUEM IE€OMETPUUYECKHUX
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 TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIA/IA MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUurypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEpPUPOBATh TOHSATUSMH, CBS3aHHBIMU C JBHXKEHUEM 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 CEYEHUS] MHOTOTPAHHUKOB U TEJ BPAILCHUS: CECUCHMS LWJIMHIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEeH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

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

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN 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 CUTYyalluH, IPUMEHATh U3YUEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpel, pemarb NPAKTUYECKUE 3a/ayd, CBA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
KoHTpoJbHbIe
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
LOK
1 B 23 1
BCJICHNC B CTCPCOMETPHIO https://urok.apkpro.ru/
9 B3anmHoe pacnonoxxenue 5 1 LIOK
IPsAMBIX B IPOCTPAHCTBE https://urok.apkpro.ru/
3 [TapannenbHOCTH NPSIMBIX U 8 LOK
IJIOCKOCTEH B MPOCTPAHCTBE https://urok.apkpro.ru/
[lepnenuKyISIpHOCTD
4 i 25 HOK
MPSIMBIX U IJIOCKOCTEH B https://urok.apkpro.ru/
MIPOCTPAHCTBE
LOK
5 16 1
YTIIBL B PacCTOAHIA https://urok.apkpro.ru/
LOK
6 M 7 1
HOTOTpaHHHKH https://urok.apkpro.ru/
LOK
7 B 12
CKTOPBI B IPOCTPAHCTRE https://urok.apkpro.ru/
3 [ToBTOpEeHUE, 06001IEHNE 1 5 5 LOK
CHCTeMaTHu3alus 3HaHUH https://urok.apkpro.ru/
OBUIIEE KOJIMYECTBO YACOB 102 5

[10 ITPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne (undposbie)
pa3aesoB U TeM KoHTpoJbHbIe
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoTbI
pecypchl
AHanutHueckas LOK
15 1
reoMeTpus https://urok.apkpro.ru/
[ToBTOpenue, 0600IIEHNE LIOK
e 15 1
1 CHCTu MatH3atii https://urok.apkpro.ru/
3HaHUHI
. LOK
06 17 1
PEM MHOTOTpaiiia https://urok.apkpro.ru/
LOK
Tena BpaleHus 24 1
patl https://urok.apkpro.ru/
[lmomaau noBepxHocTH 9 1 LOK
1 00BEMBI KPYTIIBIX TET https://urok.apkpro.ru/
LOK
BIDKEHUSA 5 0
A https://urok.apkpro.ru/
[ToBTOpeHmE, 06001EeHNE LIOK
CHCTEeMaTHh3a 17 0
nen TUM HHSAI https://urok.apkpro.ru/
3HaHUUI
OBIIEE KOJIMYECTBO
o, 102 5

YACOB I10 [TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHbIE TIpaBUIIa
n300pakeHNs Ha pUCYHKE
IUIOCKOCTH, NapajjieIbHbIX
IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

LOK
https://urok.apkpro.ru/

[TonsTHa crepeomerpun:
TOUKa, MpsiMasi, INIOCKOCTb,
npocTpancTBo. OCHOBHBIE
npaBujIa M300pakeHus Ha
PUCYHKE IJIOCKOCTH,
MapauieNbHbIX IPSIMbIX
(OTpe3KOB), cepeaArHBI
oTpe3Ka

[TonsaTHA: nepecekarommecs
IJIOCKOCTH,
[epeCceKaroIuecs npsamas u
IIJIOCKOCTB;
MOJIYIIPOCTPAHCTBO

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH,
[epeceKaroIuecs npsamas u
IIJIOCKOCTB;
MIOJIYIIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYLIECTBYIOINX
00BEKTOB
MHoOrorpaHHukKkH,
n300pakeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYLIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIEICTBUS U3 HUX

LLOK
https://urok.apkpro.ru/




AKCHOMBI CTEPEOMETPUHU U
MIepBBIE CJIECTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUHN U
IIEPBBIE CIECTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE.
O0o03HaueHus NPSAMBIX U
IIJIOCKOCTEN

N3o0paxenune cedeHmit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOASAT Yepe3 Ux
pé6pa. N3o0pakeHue
MepecevyeHus NOJIy4eHHBIX
IIJIOCKOCTEMN.
PackpammBanue
IMOCTPOEHHBIX CEUCHUI
pPa3HBIMU LIBETAMHU

11

12

N3ob6paxenue cedeHuit
MUpPaMU/IbI, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJIAT Yepe3 UX
pEbpa. N3o0pakenue
nepeceyeHus MoJyYeHHBIX
IIJIOCKOCTEMN.
PackpamnBanue
IIOCTPOECHHBIX CEYEHUN
pa3HbIMM LIBETaMU

N3o0pakenue ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOPBbIE MTPOXOASAT Yepe3 Ux
pEbpa. N3o0paxkenue
MepecevyeHus MOITy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUM
Pa3HBIMU [IBETAMHU

LIOK
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13

N3o0paxeHune cedeHuit
MUpaMH/JIbl, KyOa U IPU3MBIL,
KOTOPBIE TTPOXOAAT Yepe3 UxX
pé6pa. Uzobpaxenune
MEPECCUCHU A MOJTYUCHHBIX
IJIOCKOCTEM.




PackpaiuBanue
MMOCTPOCHHBIX CEUECHUN
pa3HbIMH LIBETaMU

14

Meton cnenoB i
IMOCTPOEHUS CEUCHUH

15

16

17

18

Meton ciienoB A
MOCTPOEHUS CEUECHU .
CaoiicTBa niepeceyeHni
MPSIMBIX U IJIOCKOCTEN

Meton ciienoB A
MIOCTPOECHMSI CEUEHUI.
CaoiicTBa niepeceyeHuit
MPSAMBIX U IJIOCKOCTEN

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Coznanue BBIHOCHBIX
YEepTEKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

ITocTpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
TOYKaM Ha pEéOpax.
Co3anne BEIHOCHBIX
YEepTEKEH U 3aIKUCh 1aroB
MIOCTPOEHHUS

19

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3anne BEIHOCHBIX
YepTekKel U 3aMuch 11aroB
MOCTPOCHUS

20

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3naHne BBIHOCHBIX
YepTekKel U 3aMuch I1aroB
MTOCTPOCHUS

LLOK
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21

[ToBTOpEHME MITAHUMETPUN:

Teopema o
MPOTIOPIIOHATBHBIX
otpeskax. [logobue
TPEyroJIbHUKOB




22

23

24

25

[ToBTOpEHME MIAaHUMETPUU:
Teopema Menenas. Pacuerst
B CEUCHMSIX HA BBIHOCHBIX
yepTtexax. Mcropus
Pa3BUTHUS TUIAHUMETPUH U
CTEpPEOMETPUU

KonTponbhas pabora
" AKCHOMBI CTEPEOMETPHH.
Ceuenns"

B3anmHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemumBaroiuecs rnpsimMble.
[Ipuznaku
CKpEUIUBAIOIINUXCSA MPSMBIX.
[TapamienpHble IpsIMBbIE B
IIPOCTPAHCTBE

Teopema o cymiecTBoBaHUU
Y €IMHCTBEHHOCTH MPSAMO
napajjiebHON JTaHHOU
IPSIMOM, IPOXOIAILEH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIeH Ha JaHHOM
npsMoi. Jlemma o
MEepeCeUCHNH NapajIeIbHbIX
MPSIMBIX IJTOCKOCTBIO

26

[TapamrensHOCTB TpEX
npsMbIX. Teopema o TpEx
napaijiCJIbHBIX MPAMBIX.
Teopema o
CKPEIMBAIOIINXCS MPSMBIX

27

28

[TapannensHoe
MIPOCKTUPOBAHUE.
OcHOBHBIE CBOMCTBa
rapajuieaIbHOTO
MIPOEKTUPOBAHUS.
N300paxkeHne pa3HbIX
¢buryp B mapajienbHOR
MPOCKIIUN

LentpanbHas mpoeKusi.
VYo ¢ coHanpaBleHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU




29

30

31

32

3aaun Ha JOKA3aTeIbCTBO
U UCCIIEJIOBaHHE, CBA3aHHbBIE
C pacIoJIOKEHUEM IPSIMbBIX
B [IPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IPSIMON U TUNIOCKOCTH B
npocrpanctse. Ilpusnak
[IapAJUIEIbHOCTH MIPSIMOU U
mockocTu. CBoMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUUCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE
C NapaJuIEIbHOCTBIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

Iloctpoenue ceuenus,
IIPOXOJALIETO YeEPE3
JAHHYIO IIPSIMYIO Ha
4EepTEkKEe U NapaJIIeIbHOTO
npyrou npsmou. Pacuér
OTHOILUEHUH

33

[TapannensHas npoekuus,
MIPUMEHEHHE JIIS
MIOCTPOCHHUSI CEUEHUH KyOa U
napajuiesenunesaa.
CgoiicTBa nmapasiesenurneia
U TIPU3MBI

34

35

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky napajieIbHOCTH
JIBYX TIJIOCKOCTEH

Teopema 0 mapajuieIbHOCTH
U €IUHCTBEHHOCTH
IIJIOCKOCTH, MPOXOAAIIEH
yepes3 TOUKY, He
MPUHAJICKAILYIO TAHHON
IUIOCKOCTH U CIICJACTBHS U3
Hee

36

CaoiicTBa napamienbHbIX
IIJIOCKOCTEM: O
MapajuIeIbHOCTH TPSMBIX




37

nepeceyeHus npu
MepeceyeHnu IByX
MapajuIeNbHBIX TIOCKOCTEN
TpeTbhei

CaolicTBa napamienbHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
HapauIeIbHBIX MPSIMBIX,
3aKITIFOUEHHBIX MEXKITY
napauIeIbHBIMU
IUIOCKOCTSIMU; O
[IEPECCUCHUH IIPSIMOU €
IBYMSI TIApAIIJICTIbHBIMU
TUTOCKOCTSIMHU

38

39

40

[ToBTOpEeHue: Teopema
[Tudaropa Ha TIOCKOCTH

IToBTOpEHME:
TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpEeyroJbHUKA

CaoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaJuiesenuresa

41

Brrunciienune qjiMH OTpEe3KOB
B KyO€ U MpsIMOYTOJIbHOM
napajuieNenumnesie

42

[IepnenuKyISIpHOCTH
MIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYISIPHOCTH
IIPSAMOM U INIOCKOCTHU

43

[IepnenuKyISIpHOCTH
MIPSIMOM U TUIOCKOCTH.
[Ipu3nax
MEPIEHUKYISIPHOCTH
IIPSIMOM U INIOCKOCTHU

44

Teopema o CyliecCTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOH,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYJIIPHON K
IIJIOCKOCTH

45

Ilnockoctu n




MePIEeHIUKYJIIPHbIE UM
MpsiMble B MHOTOTPAaHHHUKAX

46

Ilnockoctu n
MEPIEHIUKYIAPHBIE UM
HpHMBIC B MHOFOI‘paHHI/IKaX

47

48

49

50

[lepnienaukynsip u
HakoHHas. [loctpoeHue
MEePHEHIUKYISIpa U3 TOUKHU
Ha MPSMYIO
[lepnienaukynsip u
HaksoHHas. [locTtpoenue
MEePHEHIUKYISIpa U3 TOUKH
Ha MIPSMYIO

Teopema o Tpéx
MepIeHIuKyIApax (mpsmas
u oOpatHast)

Teopema o Tpéx
MepIeHIuKyIApax (mpsmas
u oOpartHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS
MPSAMBIMU

52

[Tonck neprieHIMKyIApHBIX
pr[MI)IX C IIOMOIIIBIO
HepHeH)II/IKYHSIpHI)IX
TIOCKOCTEH

53

54

55

56

OproronansHoe
IIPOEKTUPOBAHUE

ITocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMU/IbI C TOMOILBIO
OPTOTOHAJILHOM MPOEKIINH

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUIIBHON
MIUPaMHJIbI C TIOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH
CummeTpus B IpOCTPaHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[Inockoctu cummeTpuil B
MHOTOTpaHHUKAX

57

[Ipu3nak




MEPIEeHIUKYIIPHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

58

IIpaBunbpHbBIE
MHOI'OrpaHHuKHU. Pacuér
pPacCcTOSHUM OT TOYKH 11O
IJIOCKOCTH

59

IIpaBunbpHbBIE
MHOI'OrpaHHuKHU. Pacuér
pacCTOAHUN OT TOYKH 10
IJIOCKOCTH

60

Crnioco0sbl OIyCTUTh
NEPIEHANKYIISAPEI:
CUMMCETpPUA, CABUT TOYKHU I10
MapajuIeJIbHON IPSIMOU

61

62

63

64

65

66

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE
paccTosHu

KonTponbnas pabota
"B3zauMHoOe pacrnonoxxeHue
IPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

IloBTOpEHME: Yron Mexay
HPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJILHOM
TpEeYroJbHUKE, TEOpeMa
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPEIMBAIOIUMUCS
MPSIMBIMU B IPOCTPAHCTBE

FCOMeTpI/I‘IeCKI/IC MCTObI
BBIUUCIICHUS yIJIa MCKIY
MpsIMBIMHA B
MHOT'OrpaHHUKax

JIByrpaHHBIN yTOJI.
CBOICTBO IMHENHBIX YITIOB
JBYTPAHHOI'O yria

67

[lepnenukynsapHsie
mwiockocty. CBoiicTBa
B3alMHO




MePIEH UK YISIPHBIX
IJIOCKOCTEH

68

69

70

IIpu3nak
MEePHEHIUKYIISIPHOCTH
IIJIOCKOCTEH; TeopemMa o
MPSAMON MepeceyeHus IByX
IUIOCKOCTEH
MEePIECHANKYIISIPHBIX
TPEThEH MIOCKOCTU

IIpssMOyTONBHBIM
napajuieJienume; Kyo;
U3MEepeHusi, CBOMCTBA
MPSIMOYTOJIBHOTO
napasuieNienunena

Teopema o nuaroHajiu
MPSIMOYTOJIBHOTO
napajuieNienumnena u
CIIEJICTBUE U3 HEE

71

CrepeomeTrpuueckue u
MIPUKIIAJIHBIC 33124,
CBSI3aHHBIE CO B3aMMHBIM
PacHoI0KEeHHEM MPSIMBIX U
IJIOCKOCTH

72

[ToBTOpEHME:
CKpELIMBAOIINECS NPSAMBIE,
NapajuleIbHbIE INIOCKOCTU B
CTaHIAPTHBIX
MHOT'OTPaHHUKAX

73

74

75

[Tapa mapannenpHbIX
IUIOCKOCTEH Ha
CKPEILIMBAOIINXCS IPSAMBIX,
paccTOssHUE MEXKIY
CKPEILLIMBAIOIIUMUCS
MPSAMBIMH B IPOCTHIX
CUTYalUsIX

PaccrosHue oT TOUKH A0
IIJIOCKOCTH, paCCTOSAHUC OT
HpHMOﬁ A0 IIIIOCKOCTHU

Beruucnenue paccrossHun
MEXIY CKPEIHUBAIOLIUMUCS
MPSIMBIMU C TIOMOIIBIO
NEePIEHIUKYIISIPHON




IIJIOCKOCTH

76

TpéxrpanHsli yrou,
HEpaBEHCTBA IS
TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB H
CHHYCOB JIJIsl TPEXTPaHHOTO

yria

7

KonTponbnas padota "YTisl
U pacCTOSIHUS"

78

79

80

DneMeHTHI chepruIecKOi
T€OMETPHUHU: T€0IC3NUECKUE
JIMHUY Ha 3emiie

CucreMaTu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
DJIEMEHTHI"

ITupamuaa. Buasl nupamu.
[IpaBuibHas nupamuaa

81

[Ipusma. [Ipsamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma

82

83

[Ipsmoii napamienenunen,
MIPSIMOYTOJIBHBIN
napajuienenunesa, Kyo

Brinykiible MHOTOIpaHHUKH.
Teopema Oitniepa

84

85

BelTykiibie MHOTOTpaHHHKM.
Teopema Oitnepa.
IIpaBunbHbBIE U
IOJIyTIPABUJIbHBIE
MHOTOTpPaHHUKU

KonTponbnas padora
"MHoOrorpaHHuKu"

86

87

[TonsiTue BexkTOpa Ha
IJTOCKOCTH U B
MPOCTPAHCTBE

CymMma BEKTOpOB

88

Pa3zHocTh BEKTOPOB

89

90

HpaBI/IJ'IO napajijiejacnuicaa

YMHOKEHUE BEKTOpa Ha
YUCJIIO




Pa3noxxenue Bektopa 1o
6a3ucy TpE€x BEKTOPOB, HE

91 . 1
JeKaIUX B OJHON
IJIOCKOCTH

92 CkansipHOE TIpOU3BEICHUE 1

93 Brruncnenue yria Mmexay 1
BEKTOPAMH B IPOCTPAHCTBE

94 [Ipocreiimue 3a1a4yu ¢ 1
BEKTOpaMH

95 [Ipocreiimue 3anauu ¢ 1
BEKTOpaMH
n N

9% pocreiiiire 3a1a4u ¢ 1
BEKTOpaMH

97 [Ipocreiimue 3amayn ¢ 1
BEKTOpaMH

98 Hroroas KOHTpoOJIbHAS 1
pabora

99 HroroBas KoHTpoONIbHAS 1
pabora

100 O06006111eH1E U ) 1
CUCTEeMaTH3alusl 3HAaHUH

101 O06001mmenue u ) 1
CUCTEeMAaTH3aIHsl 3HAHHUH

102 O60061eHue u ) 1
CUCTeMAaTH3aIHsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




11 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

JIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHME TEMBI
"KoopauHnaTsl BeKTOpa Ha
IIJIOCKOCTH U B
npocrpaHcrae”

[ToBTOpEHME TEMBI
"CkansipHoe pOU3BEACHUE
BEKTOPOB"

IToBTOpEeHue TeMbl
"Brruncnenue yria Mexuay
BEKTOpaMH B
npoctpaHcTae"

[ToBTOpEHME TEMBI
"VpaBHeHUE NPAMOH,
MPOXOASIIECH uepes3 aBe
TOYKH"

LIOK
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YpaBHEHUE IUIOCKOCTH,
HOpMaJib, ypaBHECHHE
MIJIOCKOCTH B OTPE3Kax

YpaBHEHHE IOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTPE3Kax

BekropHoe nmpousseeHue

JIuHeliHbIe HEPABEHCTBA,
JIMHEHWHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEPABEHCTBA,
JIMHENHOE
MIpOrpaMMHUpPOBaHUE

10

11

AHaTATHYECKHE METOJIBI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKAaX

AHamuTHyeckue METOAbI

pacuéra yria Mexay
IIJIOCKOCTSIMU B

LOK
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MHOI'OI'paHHHUKaX

12

13

14

dopmyJiia pacCTOSAHUSA OT
TOYKHU J0O IINIOCKOCTH B
KOOpAHHaTax

Haxoxnenue paccrosHuit
OT TOYKH J0 IIJIOCKOCTH B
KyOe

Haxoxnenue paccrosHuit
OT TOYKH J0 IIJIOCKOCTH B
MPaBUIILHON TUPAMUJIC

15

KonrponsHas pabora
"AHanuTuyeckas
reomerpus"

16

CeueHust MHOTOI'PaHHUKOB:

CTaHJapTHbIE
MHOT'OTPaHHUKH

17

18

19

Ceuenus MHOI'OI'PAaHHHUKOB:

METOJ CIICI0B

Ceuenus MHOI'OI'PaHHHUKOB:

CTaHJapTHBIE TUIOCKOCTH,
TepecevYeHMs MPSIMBIX U
IJIOCKOCTEH

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U
IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

LLOK
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20

[TapamiensHble IpsIMBIE U
TUIOCKOCTH: PACUET
OTHOILIEHUN

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCHIUBAOIIUMHUCA
IMpsAMBIMHA

22

IlepnenqukynsapHsie
MPSIMBIE U TUIOCKOCTH:
CTaHJAapTHBIE Tapbl
MIEPIEH UK YISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX,
CUMMETPUU
MHOTI'OTPaHHUKOB

23

[lepnenukynsapHsie
MPSIMBIE U TUIOCKOCTH:




TeopeMa o Tpex
MePIEeHIUKYIIApax

24

[lepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JJIVH B
MHOTOTPaHHUKAX

LOK
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25

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(hopMyITBI TSI TUTOTIAICH,
COOOpaXeHHsI TOA00MS

26

27

28

29

30

31

32

[ToBTOpEeHwMe: muomaau
MHOTOYTOJIbHUKOB,
(hOopMyITBI TS TUTOTIAICH,
COOOpaKCHHSI TOA00MS
[ToBTOpEeHMe: mIomaau
MHOTOYTOJIbHUKOB,
(hOpMyIIBI TS TUTOTIAICH,
COOOpaKCHHSI TOA00MS
IImomanu ceuennii
MHOTOTPaHHUKOB:
IIJIOIIAIU ITIOBEPXHOCTEH,
paspe3aHus Ha 4acTH,
COOOpaKeHHsI TIOTOOMS

IInomanu ceuenuit
MHOT'OTPaHHUKOB:
TJTIOIIaAN TOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHsI TIOTOOMS

KonTtponbHas pabora
"[ToBTOpeHwue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

O06BéM Tena. O0beM
IPSIMOYTOJIBHOTO
napaJuiesenuresa

3amaun 00 yaBOEHUH KyOa,
0 KBajJpatype Kyoa; o
TPUCEKIIMHU YTJIa

33

CrepeomeTrpuueckue
3a71a4M, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJILHOTO




napajjicicnuicaa

34

[Ipuxnagueie 3a1auu,

CBA3aHHBIC C BIYUCICHUCM

00BEMa PSMOYTOJIBHOTO
napajuiesnenumnena

35

36

O0BEM TPSIMOM TPU3MBI

CrepeomeTpuyeckue
3aJla4yu, CBA3aHHbIE C
BBIUHCIICHHEM 00bEMOB
MPSAMOU MPU3MBbI

37

[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MPSMOU MPU3MBbI

38

Beruucienue 00bEMOB Tell

C IOMOIIBIO

OIIPEACIIEHHOIO UHTETPAIA.
O06bEM HAKIIOHHOM MPU3MBI

Beruucienue 00bEMOB Tell

39

C IOMOIIBIO

OIIPEACIIEHHOIO UHTETPAIA.

O0BEM nupamMuIsI

LIOK
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40

41

42

43

44

dopmyna o0bEma
nupamuibl. OTHOILIEHUE
00BEMOB NUpaMuJ ¢
00IIIUM yTIIOM
®opmyna 06bEMa
nupamubl. OTHOLIEHHE
00BEMOB NUpaMuJ ¢
00IIIUM yTIIOM
CrepeomeTrpuueckue
3aJjauu, CBSI3aHHBIE C
00BbEMaMK HaKJIOHHOM
TIPU3MBI

CrepeomeTrpuueckue
3aJ1auu, CBSA3aHHBIE C
00bEMaMU MUPaMU/IbI

[TpuknagHelie 3a1a4u 1Mo
teme "O0bEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOH MPU3MBI

45

[TpuknagHelie 3a1a4u 1Mo




teme "OO0BEMEBI TEN",
CBSI3aHHBIC C 00BEMOM
T PAMH/TBI

46

[Tpumenenne 00BHEMOB.
Beluucnenue paccrosiHus
710 IJIOCKOCTH

47

48

49

50

KonrponsHas pabora
"O6BEM MHOTOTpaHHUKA"

Huwmaapuyeckas
MMOBEPXHOCTh, 00pa3yroIue
HWJIAHAPUYECKOMN
MMOBEPXHOCTHU

Humuaap. Hpsmoi
KpYroBOM LIUIUHJP.
[Tnomaas moBepxXHOCTH
HUAJTUHIPA

Konunyeckas moBepXHOCTb,
o0pa3ymolire KOHUYeCKOn
noBepxHocTu. Konyc

51

Ceuenue KoHyca
TUIOCKOCTBIO,
napajuieNIbHOM TUIOCKOCTH
OCHOBaHUs

52

VY ceu€HHbI KOHYC.
N3006paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

54

55

56

[Tnomans 60koBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTU KOHYCA

ITnowane OOKOBOMI
MOBEPXHOCTHU U TOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue
3aJ1a4M Ha JOKa3aTeJIbCTBO
U BBIUUCIICHHE,
IIOCTPOEHUEM CEYEHUN
muiInHApa, KOHyCa
CrepeomeTrpuueckue
3aJ1a4M Ha JOKa3aTeJIbCTBO
U BBIUUCIICHHE,
IMOCTPOEHUEM CEUEHU I




OUJIMHAPA, KOHYCa

57

58

IIpukiaguele 3anauu,
CBSA3aHHBIC C LIMJIMHIPOM

[Ipukiagneie 3a1a4w,
CBSI3aHHBIC C IJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsl
IJIOCKOCTBIO. Bun n
n300pakeHue mapa

61

[Tepeceuenue coepsl u
I1apa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsr
IJIOCKOCTBIO. Bun n
n300pakeHue mapa

LIOK
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62

63

YpaBHeHue chepsbl.
[Tnomanp chepst u eé
yacTeu

Cummetpus cdepsl U mmapa

64

CrepeomeTpuueckue
3aJ]auu Ha JOKa3aTeIbCTBO
Y BBIYHCIICHHE, CBSI3aHHBIC
co ctepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

65

66

CrepeomeTrpuueckue
3a7a4M Ha JJOKa3aTeIbCTBO
Y BBIYUCIICHHE, CBS3aHHbIC
co ctepoii u mapom,
MOCTPOCHUEM MX CEYCHUH
TUIOCKOCTBIO

HpI/IKJ'Ia,I[HHe 3aga4u,

CBsI3aHHBIE CO chepoit 1
IapoM

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCIICHHS
B OKPY’KHOCTH,
CTaHJapTHBIE 110100

68

Pasnmuunslie koMOMHAITNNA
TeJ BpalleHHs 1




MHOI'OI'paHHUKOB

69

70

3amauu o Teme "Tena u
IIOBEPXHOCTHU BpaleHus"
3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

KonrponsHas pabora
"Tena u MOBEPXHOCTH
BpaieHus"

72

O0béMm unuHIpa. Teopema
00 00béMe psIMOTO
LUINHIPA

73

74

75

76

Brruncienue 00EMOB Tel
C IOMOIIBIO
OIIPEACIIEHHOIO UHTETPAIA.
O0BéM KOoHYCa

[Tmomaau OOKOBOH U
ITOJIHOM IMOBEPXHOCTH
KOHYca

CrepeoMeTrpuueckue
3aJlauu, CBA3aHHbIE C
BBIUHCIICHHEM 00bEMOB
UWIMH]IPA, KOHYyCca
[IpuknanHeie 3a1a4u MO
TeMe "OOBEMBI U ILIOIIAIN
MoBepXHOCTEN Ten"

LIOK
https://urok.apkpro.ru/
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78

OO6béM 11apa 1 LapoBOro
cektopa. Teopema 00
o0BEme mapa. [Tnomans
cepsl.
CrepeomeTrpuueckue
3aJlauu, CBS3aHHbIE C
BBIYHMCIICHHEM 00BHEMOB
Imapa, mapoBOTro CETMEHTa
Y IAPOBOTO CEKTOPA

[IpuknanHeie 3a1a4u MO
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
mapa 1 riomaabio chepsl.
CoOTHOIICHUS MEXTY
TJTONIAASIMU TTOBEPXHOCTEHN
A 00bEMaMU MMOJOOHBIX TEN




79

80

81

82

83

ITomoOusbIe Tena B

npoctpancTBe. MI3MeHneHnue

00BbéMa 1pu o100 H.
CrepeomeTpryueckue 1
3a7a4M, CBI3aHHBIE C

BBIUHCIICHHEM 00BEMOB TEI

Y IUIOLIAJIEN TTOBEPXHOCTEN

KontponbHas padota
"ILnomaay MoBepXHOCTU U 1
00BEMBI KPYTJIBIX TE"

JIBYOKEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus

Y PaBEHCTBO QUTYD. 1
OO01ue cBoiicTBa

NBIKCHUHU

Bunnl nsuxeHnii:

NapasuiebHbIN IEPEeHoC,
LIEHTpaJIbHAsi CAMMETPUS, 1
3epKajibHasi CHMMETPHUS,

IIOBOPOT BOKPYT IIPSAMOM

[IpeobOpazoBanus mox00wms.
[Ipsimas u chepa Ditnepa

84

85

86

87

I'eomeTpuueckue 3amaun Ha
MMPUMCHCHUC IBVIKCHUS

FCOMeTpI/I‘leCKI/IC 3aJa4M Ha
MMPUMCHCHUC IBVIKCHUS

O6o0m1aroniee MOBTOpEHUE

11 nonsTHII M METONOB

Kypca reomerpun 10-11

KJIaCCOB, CUCTEMAaTU3aLUS 1
3Hanuit: "[lapamienbHOCTh

MPSIMBIX U INIOCKOCTEN B
npocrpaHcree”

Oo6o0m1aroriee MOBTOPEHUE
11 nousATHA 1 METOOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUU: "BekTopsl B
IpocTpaHcTBe"

88

O6o0u1aromiee MOBTOPEHUE
11 moHsSTHI K METOIOB 1
Kypca reomerpuu 10-11




KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "BekTopsl B
npoctpaHctae"

89

90

91

92

O6o0mu1aromee MOBTOPEHUE
11 nmoHsATHH U METO/IOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "O0beM
MHOTOrpaHHUKa"

O6o0m1aromee MOBTOPEHUE
11 moHSTHI K1 METOOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3ALUS
3HaHuii: "OobeM
MHOroOrpaHHuKa"

O6o0mmaroiee MOBTOPEHHE
11 moHATUNA 1 METOZOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3aIIH
snanuii: "[Inomann
MMOBEPXHOCTU U 0OBEMBI
KpyIribIX Ten"

Oo6o0m1aromiee MOBTOpEHUE
11 noHsATHIA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
snanuii: "I[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

93

O6o061matoniiee NOBTOPEHKE
11 mousTHI K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
sHaHui: "[lnomann
MOBEPXHOCTU M 00BEMBI
KpyIJibIX Ten"

94

[ToBTOpenue, 0600IIEeHNE U
cUCTEeMaTH3aInsI 3HaHUHN

95

96

[ToBTOpenue, 0600mEeHNEe U
cUCTEMaTH3aInsI 3HaHUH
Ucropus pazButus
CTEPEOMETPUH KAK HAYKU U




97

98

€€ poJb B Pa3BUTUU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazButus
CTepEOMETPUU KaK HAyKH U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITHIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pasButus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

100

101

102

Hcropus pasButus
CTEpEOMETPHUU KaK HAyKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX
WUHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pa3sutus
CTEpPEOMETPUH KaK HAYKHU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEpPEOMETPUH KaK HAYKHU U




€€ poJb B Pa3BUTUU
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eomeTpus; yriayosnenHoe o0ydenue, 10 kinace/ Mep3nsik AL,
Homwuposckuii [I.A., ITonsikoB B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 aaTenbCcKuil IeHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natenbcTBo
«IIpocBenieHue»

* Maremaruka. ['eomeTpusi; yrinyosienHoe o0ydenue, 11 kimace/ Mepsnsik AL,
Homuposckuii JI.A., ITonskoB B.M.; nox penakmueit [Togonsckoro B.E.,
OO6111eCTBO C OTPaHUYCHHOM OTBETCTBEHHOCTHIO M3 MaTeNbCKH IIEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3naTeabcTBo

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Enunoe coneprkanue obimero oopasosanus https://edsoo.ru/mr-matematika/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU
MHTEPHET

LIOK https://urok.apkpro.ru/

OO0 "T'no6anJla6"https://globallab.ru/

O0pasoBarenbHas oHIaiH-uIathopma «Obmako 3Hanui» https://oblakoz.ru/



