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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy JTOTrHYECKOE MBILUIEHUE, (DOPMUPYEMOE MPU U3YYEHHH 00YyUaIOIUMUCS
NOHATUMHBIX OCHOB TI'€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pelleHny 3a7a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3UUYECKUX 3a/1a4.

[lenb ocBoeHus mporpaMmbl yueOHOTo Kypca «['eomeTpus» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUXCs IPU U3YUEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JauyaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPBbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUAMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHWE YMEHHS PACIlO3HABATh HA YEPTEkKaX, MOACIISIX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTh TIE€OMETPUYECKUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEICHUHN PACCYKICHUN;

dbopMupOBaHHE YMEHHs BIAJETh METOJAaMHU J0Ka3aTeJbCTB M aJTOPUTMOB
pEILIeHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKIECHHUS B XOJ1€
pelIeHus] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MNPAKTHYECKUM COJEP:KaHHUEM,
dbopMHpoBaHUE TMPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH



00O0CHOBaHMHU MaTEMAaTHUYECKUX YTBEPXKIECHUIN U POJIM aKCUOMATHKHU B IPOBEJCHUH
JETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEJUIEKTyaIbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO0 TE€OMETPUU;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX MOHIATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  TMPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNHN [TOTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kyaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JIMHUSAM y4eOHOro Kypca, a
(dbopMUpOBaHHE JIOTUYECKMX YMEHUH  paclpenensercss He TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
POrpaMMbl, paclpeleNEéHHbIM MO TojaM OOy4YeHHs, CTPYKTypPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUYaroIIHecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00y4YaroIUXCsl, paclIupsis U yriayOsss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa3oBaTeIbHBIX MporpamMM, OO€CNeYuTh YIiyOJIEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIeH yueOHoro npenmera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoMm BbIOOpa Oyayiei mpodeccuu, olOecrneunBas MPEEMCTBEHHOCTbh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomeTpusi» Ha YriayOJIEHHOM YpOBHE
orBoauTtcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUecs,
NapajulesIbHble M CKpelmBaromuecs npsmbie. [Ipu3Hakum CKpemmBaromuxcs
npsMeIX. [lapannenpsHOCTh MPSAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIbHOCTD TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1ockocth. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMHU B IIPOCTpAaHCTBE. [lapayeapHOCTh TUIOCKOCTEN: IapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MAapAJUICIAbHBIE W MEPHEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MTPOEKLMsI (PUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyasspHOCTh
IUIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 TpéEx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, IMHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHbIi 1 MHOTOTPAHHBIE YTJIBL.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOIO YTJIA.

MHoOrorpaHHuKHu

Buael MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HakJIOHHasl MPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenume s, TpsAMOYTOJIbHBIN MTapaJIEICUNE U €r0 cBoMicTBa. KpaTuanime
MyTH Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: n-yronbHas nupaMmujia, MpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPaMUIBbL.
IIpaBriibHBIE MHOTOIDAHHUKH: MPABUJIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMHUJA,



IpaBUIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTAIP, JOJEKASIP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW NHPAaMHUJIBI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAss TOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosnioxkenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaileHus Ha
miockoctu. Pa3sépTka nunuuapa u konyca. Cummerpusi chepsl 1 mapa.

O0béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CErMEHTA.

KoMOuHanum Ten BpalieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
UJIMHAP, OMHCAaHHAs OKojo muiuHapa. Ilepecedenne cdeppl u 1mapa c
mIockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOrpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHUK WA TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ yJacTe.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEPEHOCa
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KOOpAMHAT B mpocTtpaHcTBe. KoopauHaTel BekTopa. PasnoxeHune BeKTOpa Mo
6azucy. KoopanHaTHO-BEKTOPHBII METO/I IPU PEIICHUN T€OMETPUUECKUX 3a1au.

J{BMKEeHUS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OToOpakeHus. [[Br>keHuss U paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHbIA TEPEHOC,
LIEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [psmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SBJICHHHA, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOpPBI, OMPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOLJIOMY M HAaCTOAILIEMY POCCHUHCKOW MAaT€MAaTHKH, LIEHHOCTHOE OTHOULICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIXKEHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMWsI, 3TUYECKOIO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESITEIbHOCThIO YUYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KJI€HU, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3IN4HbIX BUAOB UCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCT, yMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATENIBHOCTBIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeit mnpodeccun U peaau30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHUX ITPOIIECCOB HA COCTOSTHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUM IS peleHus 3aJady B OO0JacTH
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHMMAaHUE MaTeMaTHIeCKOM
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUUIS. pa3BUTHUSI IMBUJIM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJIBTYPOU KakK Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MIPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBISITH M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTECPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMH;

JIeJIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTHUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee TOAXO AN C YUETOM CaMOCTOSATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBINA HKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoLlecca, a TaKkKe BBIABUTATD
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUIUTH HHPOPMAK, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pa3IM4HbIX (PopMmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMHU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaThb IOSCHEHHUS IO XOJIy pEUIeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJI€HUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAa€MOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe M CXOACTBO MO3UILMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOMPATh CIIOCOO pELIeHUs ¢
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHON  pediieKkCMM  KaKk  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTara peleHUs
MaTeMaTUYeCKOM 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYKIATh MPOIIECC U PE3YJILTAT padOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoOBBIX (opMax palboThl (00CyXKaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH WICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPUSIM, CGHOPMYIUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peILIeHNUH 337a4 U IPOBEACHUN MaTEMaTUYECKUX PACCYKIACHUM;

e TMPUMEHATh AKCHUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

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

e CBOOOJHO OMNEPUPOBATH TOHSATUSMU, CBS3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYyroJIbHBINA Mapaienenunes, Ky0);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBS3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAAU  TIOBEPXHOCTEH  MHOIOIPAaHHUKOB  (Ipu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSS U3BECTHBIE METOIbI IIPH
pElIEHNH MaTEMaTUYECKHUX 3a/ad IOBBIIMICHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTh4yeckKu  CcPOopMyIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh MMOCTPOEHHBIE MOJEIN C HCIOJIB30BAHUEM I'€OMETPUUYECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTA Pa3BUTHUS TEXHOJIOTUH.

K kony 11 kinacca oGyyaronuiicss HayquTcs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TEJIaMU BPALICHUS: [UIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacIiookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpalllCHHUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4yaembie (UTYPBI, BBIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TeJl BPALlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B ICKAPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSTHUNM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPHU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUM: METOJ CJIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHS
MPUMEHEHUS 3a/laHbl B IBHOM U HEsIBHOU (hopMme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH ITOJy4YCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHATHh H3YyYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh PeabHbIE CUTYyallud Ha
A3BIKE TEOMETPUH, UCCIEA0BATh ITIOCTPOECHHBIE MOJIEIIN C UCIIOJIb30BAHUEM
r€OMETPUYECKUX TIOHATUH U TEopeM, ammapara anreOpbl, pemarhb
NPaKTUYECKUE 3aJlay, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnionoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHz[I/HSmepHOCTL HPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYTIIBl ¥ paccTOSHUSA 16 1
MHororpanHuku 7 1
BekTopsl B IpOCTpaHCTBE 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasmeie  Tpaktuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHME, 0606meHPUIe " L5 |
CHUCTEMaTHU3aIUs 3HAHUM
O6bEéM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJl
6 JBmxeHus 5 1
. [ToBTOpeEHwUeE, 0606HI€HI:I€ " 17 )
CUCTEMaTHU3aIUs 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

OcHOBHBIE IpaBUIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, apajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHUS CTEPEOMETPHH: TOYKA, IPSAMas,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
npaBuiIa N300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, IMapajJICIIbHBIX HIPAMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHS: IEpeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJyIPOCTPAHCTBO

[MonsaTus: Mepecekarmuecs MmIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ mIoCKOCTh;
MOJyIPOCTPAHCTBO

02.09.2024

04.09.2024

06.09.2024

09.09.2024

MHororpaHHuKH, H300paxKeHe
MPOCTEUIINX MMPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINUX 00OBEKTOB

11.09.2024

MHororpaHHuKH, H300paxKeHe
MPOCTEHIINX MPOCTPAHCTBEHHBIX QPUTYD,
HECYIIECTBYIOIINX 00bEKTOB

13.09.2024




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

16.09.2024

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cnenctBus u3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

H300paxeHune cedeHuit mupamuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT Yepe3 UxX
p€opa. M3o0pakeHne nepeceueHus
MOJTyYEHHBIX TIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MTOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOAST Yepe3 X
pé6pa. N3o0paxeHue nepecedeHms
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HBIMH LIBETAMU

18.09.2024

20.09.2024

23.09.2024

25.09.2024

27.09.2024

13

N3006paxeHune cedeHuit nmupamuibl, Kyoa
U IIPU3MBI, KOTOpEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepecedeHus

30.09.2024




IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOCHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Meton crefoB it TOCTPOSHUS
ceuenuil. CBOMCTBA MepeceUCHU
IPSIMBIX U IIJIOCKOCTEN

Merton cie0B I MOCTPOSHUS

ceyenuii. CBolicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEH

02.10.2024

04.10.2024

07.10.2024

17

[TocTpoenue cevueHwmii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEXKEH U 3alKCh 111aroB
IIOCTPOEHUS

09.10.2024

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEpPTEXKEHN U 3aMKCh 111aroB
MOCTPOEHUS

11.10.2024

19

[TocTpoenue ceuenuii B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOEHUS

14.10.2024

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aIKCh I1aroB
MOCTPOCHUS

16.10.2024




21

[ToBTOopenue nnanumerpun: Teopema o
POMOPLUUOHANIBHBIX oTpe3kax. [logodue
TPEYroJbHUKOB

18.10.2024

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHH U CTEPEOMETPUH

21.10.2024

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpuun. Ceuenus"

B3anmnoe pacnoyioxkeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpelnBaroumxcs
npsimbix. [lapanienbHble npsiMbie B
IIPOCTPAHCTBE

TeopeMa o CylIeCTBOBaHUU U
€JUHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JIAHHOM TIPSIMOM, MIPOXOIAIICH Uuepes
TOYKY MPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiMOi. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapamienbHOCTD TPEX MPSAMBIX.
TeopeMa o TpEX napayIeabHbIX MPSAMBIX.
TeopeMa 0 CKpeMBAOIIUXCS MPSAMBIX

[TapaynensHOE POEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJLJIEIBLHOTO
npoekTupoBanus. 300paxxeHne pa3HbIX
¢buryp B mapamienTbHON TPOSKITUU

23.10.2024

25.10.2024

06.11.2024

08.11.2024

11.11.2024




28

lentpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

13.11.2024

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
paCHOHO)I(eHI/ICM HpﬂMLIX B
IIPOCTPAHCTBE

15.11.2024

30

[TonATHS: mapamuIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJyIeIbHOCTHU MPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

18.11.2024

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBSA3AHHBIE C
NapauIeIbHOCTbHIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

20.11.2024

32

33

34

35

ITocTpoeHue ceueHus, MPOXOISALLIETO
yepes IaHHYI0 NPAMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyTron npsamoil. Pacuér
OTHOUIEHUI

[TapannenpHas mpoeKUus, TPUMEHEHUE
JUTSI IOCTPOEHUS ceueHui Ky0a 1
napasienenunena. CBorcTa
napajuiejenunea u mpu3Mbl

[Tapannensubie mockoctu. [Ipuznaku
MapajieIbHOCTH IBYX IJIOCKOCTEH
Teopema 0 mapamieIbHOCTH U

€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOMAILEH Yepe3 TOUKY, HE

22.11.2024

25.11.2024

27.11.2024

29.11.2024




MIPUHAJICHKALLYIO TAHHOU TIIOCKOCTH U
CIIEICTBUS U3 HEE

36

CBolicTBa napajuieabHbIX MIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX NIEPECEUCHUS
IIpU NMEPCCCUCHNU NBYX MapaICIIbHBIX
IIJIOCKOCTEM TpeThen

02.12.2024

37

CBolicTBa napajuiesIbHbIX ITIOCKOCTEH:
00 oTpe3Kax MnapauieIbHbIX MPSMBIX,
3aKITIOUEHHBIX MEXKTy TapaiieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMsI MTapaJIeTIbHBIMU TI0CKOCTSIMHU

04.12.2024

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

06.12.2024

09.12.2024

40

CaolicTBa Ky0a U IPsIMOYTOJIBHOTO
napaenenunesa

11.12.2024

41

42

43

Brruncnenue IMH OTpe3KOB B KyOe U
IPSAMOYTOJIBHOM Mapajuleenumesie

IlepneHAUKyYIAPHOCTD NPAMON U
rockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU IIPSIMOMN U
IIJIOCKOCTH

[IeprieHIUKYIIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHAUKYIISIPHOCTU IIPSIMOMN U
IIJIOCKOCTH

13.12.2024

16.12.2024

18.12.2024




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

44
yepes TOUKY NMPOCTPaHCTBA U 20.12.2024
HEePHEHIUKYJIAPHOH K MJIOCKOCTH
[InockocTu U nepneHAUKYISPHBIE UM
45
IIPSIMBIE B MHOTOI'PaHHHUKAX 23.12.2024
[TnockocT U nepreHANKYIJIIpHbIE UM
46
IIPSIMBIE B MHOTOI'PaHHHUKAX 25.12.2024
[TepnieHMKyIAp U HAKIOHHASL.
47 IT
OCTPOCHME NEPIIEHANKYJIApA U3 TOUKU 27 12,2004
Ha MPSIMYIO
[lepnenukymsp U HaKJIOHHAS.
48 IT
OCTPOCHME NEPIIEHANKYJIApA U3 TOUKU 13.01.2025
Ha MPSIMYIO
49 TeopeMa o0 TpEX NepHeHANKYIISIPax
(mpsimast 1 oOpartHas) 15.01.2025
50 Teopema o Tpéx NepneHAUKYIAPaAxX
(mpsimast u oOpaTHast) 17.01.2025
51 Yron Mmexay CKpenyBaromuMUuCcs
PSAMBIMU 20.01.2025
[Touck neprneHAuKyYISIPHBIX MPSIMBIX C
2
5 MOMOIIbIO ?epneHmeyns[pme 22 01.2025
IJIOCKOCTEH
53 OpToroHanbHO€ IPOEKTUPOBAHNE
24.01.2025
[Toctpoenue ceuenuii kyba, MpU3MBbl,
4 .
5 IIPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO 27.01.2025

opTor OHaJILHOM MMpOCKINU




55

[Toctpoenue ceuenuii Kyba, mpU3MBl,
NPaBWJIBHOM MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW POEKIIUH

29.01.2025

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTHU. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

31.01.2025

57

58

[Tpu3Hak neprneHIuKyJISpHOCTH TPSIMON
Y TUIOCKOCTH KaK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO IJIOCKOCTH

03.02.2025

05.02.2025

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

07.02.2025

60

61

CriocoOb! ONyCTUTH MEPIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

10.02.2025

12.02.2025

62

KonTponbnas pabora "B3aumuoe
PacroJoKeHUE MPSAMBIX U IUIOCKOCTEH B
npocTpaHcTae”

14.02.2025

63

[ToBTOpEHME: yron Mexay NpsAMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpEMA
KOCUHYCOB

17.02.2025

64

[ToBTOpEHME: YTOI MEKITY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

19.02.2025




65

I'eomeTpuueckrie METOIbI BBIYUCICHUS
yTia MeXIy MpsIMbIMU B
MHOTOTpaHHHUKaX

21.02.2025

66

67

68

69

JIByrpansbliii yroj. CBONCTBO JTMHEWHBIX
YIJIOB JBYTPAHHOTO yria

[leprieHAMKYISAPHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyJISpHOCTH
IJIOCKOCTEM; TeopemMa o0 mpsiMoi
nepecedeHus IByX II0CKOCTeH
NEPIEeHIUKYISPHBIX TPEThEeH MIOCKOCTH

[TpsMoyronbHbIM napaienenunesn; Kyo;
U3MEpPEHUs], CBOICTBA IPSAMOYTOJIBHOTO
napassenenuneaa

24.02.2025

26.02.2025

28.02.2025

03.03.2025

70

Teopema o quaroHanu NpsAMOyIrOJIbHOTO
napaielienunesa u clecTBUe U3 Heé

05.03.2025

71

72

73

CTepeOMeTpI/I‘IGCKI/IC U MPUKITaIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PACIIOIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKpCHIUBArOIIHUECH
MpsAMBbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

Hapa napaJisiCJIbHbIX IUIOCKOCTEH Ha
CKPCHIUMBAIOIIHNUXCA NPAMBIX, PAaCCTOAHUC
MCKAY CKPCHIMBAOIIIUMHACA TPAMBIMUA B
MMPOCTBIX CUTyalUIX

07.03.2025

10.03.2025

12.03.2025




74

PaccrosHue oT ToOukH J0 IIIIOCKOCTH,
pacCcTodHuEC OT HpHMOﬁ J0 IINIOCKOCTH

14.03.2025

75

Brruucienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYJIIPHON
IUIOCKOCTH

17.03.2025

76

77

78

TpéxrpaHHblil yroJyi, HEpaBEeHCTBA JJIs
TpeXrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCHHYCOB U
CHHYCOB JIJII TPEXTPAHHOIO yTJIa

DnemMeHTHI chepuuecKoil reOMEeTpUu:
reoJIe3nYeCcKue IMHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

19.03.2025

21.03.2025

02.04.2025

79

80

81

Cucremaru3anus 3HaHUH
"MHOrorpaHHMK 1 €ro 3J1€MeHTHI"
IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.

[TpaBunbHAs mpu3Ma

04.04.2025

07.04.2025

09.04.2025

82

83

84

[Ipssmoit napannenenunen,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo
Brinykiible MHOrOrpanHuku. Teopema
Olinepa

Brimykiieie MHOrOrpanHuku. Teopema

Oiinepa. IIpaBunpHbIEe N
MIOJIYIIPAaBUJIbHBIE MHOTOTPaHHUKHU

11.04.2025

14.04.2025

16.04.2025




85 KonTtponsHas padora "MHuororpanHUKH"
18.04.2025
26 [TonsiTHE BEKTOpa Ha IJIOCKOCTHU U B
IIPOCTPAHCTBE 21.04.2025
87 CymMma BEeKTOpPOB
23.04.2025
88 Pa3nocTh BekTOpOB
25.04.2025
&9 IT
paBWIIO Napajuieaenuneia 78.04.2025
90 YMHOKEHME BEKTOPA HA YUCIIO
30.04.2025
Paznoxxenne BexTopa 1o 6aszucy Tpéx
91 i
BEKTOPOB, HE JIeXKAlllUX B OJHOU 05.05.2025
IJIOCKOCTH
92 C
KaJIIpHOE IPOU3BE/ICHUE 07.05.2025
93 Brruncnenue yria Mexay BEKTOpaMu B
MIPOCTPAHCTBE 12.05.2025
94 IT i
pocTeiile 3aauu ¢ BEKTOpaMHu 14.05.2025
95 IIpocreiimne 3a1a4n ¢ BEKTOpPaMHU
16.05.2025
96 IT i
pocTeiile 3a1a4uu ¢ BEKTOpaMu 19.05.2025
97 IIpocreiimne 3a1aun ¢ BEKTOpPaMHU

21.05.2025




98 O0o001IeHNe U CHCTeMaTU3alus 3HAHUN 1 73.05.2025
99 O0o001IeHre U CUCTeMaTU3alus 3HAaHUN 1
100 Hrorosast koHTpoIbHAs paboTa 1
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero U3YyYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[ToBTOpenue Tembl "KooparuHaTel
1 1
BEKTOpa Ha HJ'I'(')CKOCTI/I U B 02.09.2024
IIPOCTPAHCTBE
) [ToBTOpenue Temsl "CkalispHOE 1
MPOMU3BEJICHNE BEKTOPOB" 04.09.2024
[ToBTOpenue Tems! "Boruncienue yria
3 1
MEXIy BEKTOpaMH B pOCTpaHCTBE" 06.09.2024
[ToBTOpeHue Tembl "YpaBHEHHE
4 - . 1
MPSIMOH, MPOXOIAIIEH Yepe3 IBe TOUKU" 09.09.2024
YpaBHEHME MIIIOCKOCTH, HOPMAJIb,
5 1
ypaBHEHUE IIJIOCKOCTH B OTPE3Kax 11.09.2024
YpaBHEHHE MIIOCKOCTH, HOpMaJlb,
6 1
ypaBHEHHUE TIJIOCKOCTH B OTpe3Kax 13.09.2024
7 B 1
€KTOPHOE IPOU3BEACHHE 16.09.2004
2 JInHeliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE 18.09.2024
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE |
IIpOrpaMMHUpPOBaHUE 20.09.2024
AHaIUTHYECKHE METOBI pacuéTa yria
10 1
MEXly NPSMBIMH B MHOTOI'paHHUKAX 23.09.2024




AHaIIMTUYECKHE METO/IbI pacyéra yria

11 MEXK]y TIJIOCKOCTSIMU B 75.09.2004
MHOT'OIPAHHHUKAX
12 ®dopMyIa pacCTOSIHUA OT TOYKH 10
MJIOCKOCTH B KOOPIMHATAX 27.09.2024
13 Haxoxnenve paccTosHUN OT TOYKH 10
MIJIOCKOCTH B KyOe 30.09.2024
14 Haxoxnenue paCCTO}IHI/II:/:I OT TOYKH J0
MJIOCKOCTH B ITPAaBUWJILHOW MUpaMuUIe 02.10.2024
15 KonTtponpsHas pabora "AHanutudeckas
reoMerpust"” 04.10.2024
16 CeueHust MHOTOTPAHHUKOB:
CTaHJIapTHbIC MHOTOT'PAHHUKH 07.10.2024
17 CeueHust MHOTOTPAHHUKOB: METO/T
CJIEI0B 09.10.2024
CeueHust MHOTOTPAHHUKOB:
18 CTaH/IapTHbIE HHOCKOSTH, nepeceyeHust 11.10.2024
MPSIMBIX U TIJIOCKOCTEH
19 [TapannenbHble NpSAMbIE U MIIIOCKOCTH:
MapasuiebHbIE CEYEHUS 14.10.2024
20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pacy€T OTHOILICHUHN 16.10.2024
[TapannenbHble TPsIMbIE U TNIOCKOCTHU:
21 YIUIBI MEK1y CKPEIIMBAIOLIUMHUCS 18.10.2024
MIPSIMBIMU
” [lepnienquKynsipHbIE IPSMBIE U
TUIOCKOCTH: CTaHAAPTHBIE MapbI 21.10.2024




MEPIECHINKYISPHBIX INIOCKOCTEN U

MPSAMBIX, CAMMCTPHHU MHOI'OI'PAHHHUKOB

23

24

25

[lepneniuKyIspHBIE IPSAMBIE U
IIJIOCKOCTH: TEOpEMA O TpexX
NEPIEHAUKYIIIPAX
[lepnieHauKyISIpHBIE IPSIMBIE U
IUIOCKOCTH: BBIYUCIICHHUS JUIVH B
MHOTOTpaHHHUKaX

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100MsI

23.10.2024

25.10.2024

06.11.2024

26

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYIIBI SIS
TJI0IAJIEH, COOOpaKEHHUS 1O 100MsI

08.11.2024

27

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0IAJIEH, COOOpaXKeHUsI IO 100Ut

11.11.2024

28

29

30

[Tnomaau ceueHrit MHOTOTPaHHUKOB:
TUTOIIA/TN TOBEPXHOCTEH, pa3pe3anus Ha

YacTH, COOOpaKeHUs O 100Mst

[Inomanu ceyenuit MHOT'OTPAaHHUKOB:
IIomaigun HOBCpXHOCTeﬁ, pa3pe3aHus Ha

94acTH, COOOpaKEHUS MOT00MS

KonTtponshas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

13.11.2024

15.11.2024

18.11.2024

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO

napauicjicnmicaa

20.11.2024




32

3amaun 00 yABOCHUU Ky0a, O
KBajIpaTtype Ky0a; 0 TPHCEKIIUH yriia

22.11.2024

33

34

35

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM MPAMOYTOJIIEHOTO
napaJienenumneaa

HpI/IKJ'IaI[HLIe 3aaa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MMpAMOYT'OJIBHOI'O
napajujicjcnuicaa

O0BEM MIPSAMOIA TPU3MBI

25.11.2024

27.11.2024

29.11.2024

36

CrepeomeTpuyecKkue 3a1a4u,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB
MPSMOM MPU3MBI

02.12.2024

37

38

39

[puxiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI

Brruncnenue 06bEMOB Tell € TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
HaKJIOHHOM NPU3MBbI

Boruncnenue 00bEMOB Tel ¢ TOMOIIbIO
omnpenenénHoro uHTerpana. O0bEM
IUPAMHUIBI

04.12.2024

06.12.2024

09.12.2024

40

®opmyina 00bEMa MUpaMUIbI.
OTtHO1IeHNEe 00HEMOB MTUPAMUJT C
OOIIUM yTIIOM

11.12.2024

41

®opmyina 00bEMa MUPaMUIbI.
OTtHOMIeHNEe 00HEMOB MTUPAMUJT C
00LINM yIJIOM

13.12.2024




42

CrepeomeTpHuyeckue 3a1auu,
CBsI3aHHBIC C 00BEMAMU HAKIIOHHOH
TIPU3MBI

16.12.2024

43

44

45

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00bEMaMU TUPAMHU/TBI
[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknagueie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM ITUPAMHUIBI

18.12.2024

20.12.2024

23.12.2024

46

[Ipumenenne 06bEMOB. Briunciienue
PacCTOSHUSA 10 IVIOCKOCTH

25.12.2024

47

48

KonTponbhas pabota "O6beM
MHOTOTrpaHHHKaA"

HunuHapuyeckas HOBEPXHOCTb,
o0pa3yronye HUIHHIPUIECKON
MOBEPXHOCTHU

27.12.2024

13.01.2025

49

umuanp. [psamoi KpyroBon HUIUHAP.
Inomaae MOBEpXHOCTH LIMIIMHAPA

15.01.2025

50

51

52

Konnueckas noBEpXHOCTb,
00pa3yroIre KOHHIEeCKOM
noBepxHocTu. Konyc

Ceuenne KoHyca INIOCKOCTHIO,
napaiebHON TIOCKOCTH OCHOBAaHUS
VYceuénnslil konyc. M300pakenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

17.01.2025

20.01.2025

22.01.2025

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH KOHYyCa

24.01.2025




54

[Tnomans 60KOBOI MOBEPXHOCTH U
TIOJIHOM [TOBEPXHOCTH KOHYCa

27.01.2025

55

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,
IIOCTPOEHUEM CEYEHUN LUIUHAPA,
KOHYyca

29.01.2025

56

57

58

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
IIOCTPOEHUEM CEYEHUH HUIUHAPA,
KOHYCa

[TpuknagHbie 3a1a41, CBSI3aHHBIE C
ATUHAPOM

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
MUJIMHAPOM

31.01.2025

03.02.2025

05.02.2025

59

60

61

Cdepa u map

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. Bup 1 m306paskenue mapa

[Tepeceuenue cdepsl U mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Buj u n300paxenue mapa

07.02.2025

10.02.2025

12.02.2025

62

VYpasuenne chepsl. [Lnomans chepst u
€€ yacrei

14.02.2025

63

64

Cummetpus cdepsl 1 mapa

CrepeomeTpuuecKkue 3aJauu Ha
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

17.02.2025

19.02.2025




CBsI3aHHBIC CO c(hepoil U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpuuecKue 3aauu Ha
J0Ka3aT€JIbCTBO U BBIYUCIICHUC,

65 CBSI3aHHBIE CO CEPOH U Mapom, 21.02.2025
MOCTPOCHHEM MX CEUCHHH MIIOCKOCTHIO
66 [Tpuxnanueie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom 24.02.2025
[ToBTOpEHME: OKPYKHOCTH Ha
67 IUIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH
CTaH,I[apTH;Ie noaoous > ’ 26.02.2025
68 Paznuunbie KoMOMHAIIMY TET BpaIICHUS
Y MHOTOT'PAaHHUKOB 28.02.2025
69 3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus" 03.03.2025
70 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpauieHus" 05.03.2025
71 KontponbHas padota "Tena u
MOBEPXHOCTHU BpaleHus" 07.03.2025
7 O06Beém mmunuHapa. Teopema 06 00bEME
IPSIMOTO UJIMHJpA 10.03.2025
Brruncnenue 06bEMOB Tell € TOMOIIBIO
73 onpeaenéuHoro uurerpaita. OobpEm 12.03.2005
KOHYyca
74 ITnomany 60OKOBOH M MOIHON
MIOBEPXHOCTH KOHYCa 14.03.2025




75

CrepeomeTpHuyeckue 3a1auu,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
WIMH/IPpA, KOHyca

17.03.2025

76

77

[Mpuknanueie 3apaun mo Teme "OObEMBI
Y TUIOIIAU OBEpXHOCTEH Teun"

OO0BEM 11apa U MapoBOTr0 CEKTOpA.
Teopema 06 00bEMe mrapa. [Tnomans
chepnl. CTepeoMeTpudecKue 3a1auu,
CBSI3aHHBIC C BEIYMCIIEHUEM 00BEMOB
nrapa, mapoBOT0 CETMEHTA M IapOBOTO
CeKTOopa

19.03.2025

21.03.2025

78

[Tpuknagaeie 3agaun 1Mo Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
ionaneio ceprr. COOTHOIICHUS
MEX]Ty TUTOIIATMHU TIOBEPXHOCTEH H
00BEMaMHU TTOJOOHEBIX TEIT

02.04.2025

79

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenue 00bE€Ma npu mo100uu.
CrepeomeTpuyiecKkue 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
TeN | TUIOMIAIel TIOBEPXHOCTEH

04.04.2025

80

81

82

KonTponbnas padota "[Tnomanu
MOBEPXHOCTH U 0OBEMBI KPYTIIBIX TN
JIBu>KEeHMsI IPOCTPaHCTBA.
OTtob6paxenusi. J[BuxxeHus: 1 paBeHCTBO
¢uryp. OOmue cBoHCTBa IBUKEHUIN
Bubl iBrkeHnil: napaieTbHbIN
NIEPEHOC, LIEHTPAJIbHASL CUMMETPUS,

07.04.2025

09.04.2025

11.04.2025




3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPAMOM

83

84

[Ipeo6pazoBanust mogoous. [Ipsmas u
cepa Ditnepa

['eomeTpuueckue 3a1aun Ha
NPUMEHEHHE JBIKCHHS

14.04.2025

16.04.2025

85

KonTponpHas padora "BekTops! B
npocTtpaHcTBe"

18.04.2025

86

Ob6o6maromee mosropenue 11 moHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"IlapanienbHOCTb NPSAMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

21.04.2025

87

Ob6o6maromee mosropenne 11 moHsTuit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"BexTops! B mpocTpaHcTBe"

23.04.2025

88

89

90

Ob6o6maromiee noropenue 11 nonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"BexTops! B mpocTpaHcTee"

Ob6o6maromiee nosropenue 11 nmonsTuii
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTeMAaTH3aIlis 3HAHWI1:
"O6beM MHOTOrpaHHUKA"

Ob6o6maroiee nosropenue 11 nonsTuit
U METOJ0B Kypca reomerpuu 10-11

25.04.2025

28.04.2025

30.04.2025




KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"OO6beM MHOTOTpaHHUKA"

91

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"TTnomaamu MOBEPXHOCTU U OOBEMBI
KpyIJibix Ten"

05.05.2025

92

Ob6o6maromee mosropenue 11 moHsTHit
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CHCTeMAaTH3aIlus 3HAHWIA:
"[1nomany MoBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

07.05.2025

93

94

Wrorosas koHTpoJsibHasA paboTa

Hrorosas KOHTPOJIbHaA pa60Ta

12.05.2025

14.05.2025

95

[ToBTOpenue, o6odIIeHNE 1
CUCTeMAaTH3aIHsI 3HAHHHA

16.05.2025

96

Hcropus pasBUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

19.05.2025

97

98

Hcropus pasBUTHS CTEPEOMETPUH KAK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Wcropus pa3BuTHs CTEPEOMETPUH KaK
HaYKU U €€ PoJib B Pa3BUTUHU

21.05.2025

23.05.2025




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKH{ U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

101

102

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHXKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Matematuka: 'eometpus, 11 xnacc/ [lotockyes E.B., 3BaBuu JI.U., O0miecTBO
C OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIIECTBO
«3narenbctBo «IIpocBemenue

['eomeTpus. 10-11 knaccel. ba3oBsiil 1 MpodUIBHBIN YPOBHHU.

Astop(b1): Atanacsi JI. C., Byty3oB B. ®@., Kagomues C. b. u ap. / Ilox

Hay4.pyK. TuxoHoBa A. H.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
['eometpusi. 10-11 kmaccel. bazoBblil 1 MpodUILHBIN YPOBHH.
ABtop(sl): Atanacsa JI. C., byry3os B. ®@., Kagomues C. b. u np. / Tlox

Hay4.pyK. TuxoHoBa A. H.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://www.time4math.ru/oge
https://math100.ru/
https://oge.sdamgia.ru/






