MUHHUCTEPCTBO ITPOCBEILEHNS POCCUIMCKOM ®EJEPALIMNA
Komurer no o6pazoBanuto Cankr-IlerepOypra
Anmunuctpanus KupoBckoro paiiona
['ocynapcTBeHHOE OO KETHOE 00IIe00pa30BaTeIbHOE YIPEIKICHUE
cpenHsis oomeoOpazoBarenbHast mkoja Ne386
Kuposckoro paiiona Cankt-IlerepOypra

I'BOY COL Ne 386

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Ha METOJIUYECKOM [Tenarornyeckum coBETOM Bpuo nupexropa
00BbEIMHEHNHN YUHUTEIeH T'BOY COII Ne386 I'BOY COIII Ne 386
€CTECTBEHHO- Kuposckoro paiiona Kuposckoro paiiona
MaTeMaTHYECKOro UK Cankr-IlerepOypra Cankr-IlerepOypra
CrpoukoBa 1.B. Cexkperapp KonbuioBa O.FO.  Ily3sipeBa H.B.
[Tpotoxkon Ne 1 ITpokon Ne 16 [Tpukas Ne 64.1
oT «28» aBrycrta 2024r. oT «29» aBrycrta 2024r. oT «29» aBrycra 2024r.

PABOYASA ITPOT'PAMMA

yueOHOoro npeamera
«['eomeTpus. Yriy0JileHHbIH YPOBEHb»

st ooydaromuxcs 10-11 kmaccos
(ID 757717)

Cankr-Ilerepoypr 2024



MNOACHUTEJBHASA 3AIINCKA

["'eoMeTpus siBIsIETCS OTHAM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0O0ECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[TockonbKy TOrM4YecKOe MBILIUIEHUE, (POpMHUpPYEMOE PU U3YUEHUH 00yYarOIUMUCS
NOHSATUUHBIX OCHOB TIE€OMETPHUM, IpPH JOKA3aTE€IbCTBE TEOPEM M IOCTPOECHUU
LEMOYKH JIOTHUYECKUX YTBEPKICHNUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO WCIOJB3YIOTCA IpU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

I{enb ocBoeHus nporpaMmbl yueOHOro Kypca «I'eomerpusd» Ha yrirybaéHHOM
YpOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN 00yUaroUXCs MPHU U3YYCHUN
F€OMETPUU, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MaremaTuka U
uH(pOpMaTUKa» yepe3 oOecreuyeHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee r1yOOKMX reOMETPUUECKUX 3HAHUM U AeUCTBUM, crieU(UIHBIX T€OMETPUH,
¥ HEOOXOUMBIX JJIs1 YCHEIIHOTO MPOPEeCcCUOHAIBHOTO0 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUIIMBAIOIUMU Kypc 0a30BOr0 YPOBHS, SBISIOTCA:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GbopMHpOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSX, MO3BOJSIONIMX ONMCHIBaTh M H3ydaTb
pa3HbIE SBJICHUS OKPYKAKOLIEro MUPa, 3HAHUE MOHATUIHOIO aIlapara Mo pasiaeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE ~ yYMEHHMS  BJIAaJE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMysl U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

(dbopMUpOBaHHE NMOHHMMAaHHUS BO3MOKHOCTH aKCHMOMAaTHMYECKOI'O MOCTPOEHUs
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJICHUHN PACCYKICHUN;

dbopMHUpOBaHUE yMEHUS BIAAETh METOJAMHU JO0KAa3aTelbCTB W aJITOPUTMOB
pELICHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHHS B XO/1€
pELICHUs] CTEPEOMETPUYECKHX 3aJa4 M 3a7a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



00O0CHOBAaHUHU MAaTEeMATUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHWE HHTEJUIEKTyalbHBIX M  TBOPYECKHX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI pPAaclo3HABaTh IMPOSIBJICHUS T'€OMETPUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, HUCCJIEIOBAHUS MOCTPOEHHBIX MOJIENEH,
WHTEPHPETALNH [TOTYYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMUA JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00ydyeHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJEpKaTENbHBIM JHHHUIM Y4yeOHOro Kypca, a
(GopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraMm ocBoeHus DenepanbHON padoueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
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 I'€OMETPUUYECKUX MPEJCTABICHUN 00YyYarOMIUXCsl, paclIupss U yriyOmss
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[lepexos K M3yYEHUIO TEOMETPUHU Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3math  ycioBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MpOrpamMM, OOECHeunuTh YriIyOJaEHHOE
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIOIIeH yueOHoro npenmera «MareMaTukay;

HOJFOTOBUTh OOYYalOUIMXCA K MPOJOJDKEHHIO H3yUYEHHUS MaTeMaTHKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble W CKpeliuBaromuecss npsmble. [IpU3Hakum CKpeIMBAOIINXCA
npsAMbIX. [lapannenbHOCTh IPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: NapalielIbHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NMPSIMBIX, MAPAIIIETBHOCTD MPAMON
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOrO MpOeKTUpoBaHUs. M300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (PUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSIMOMU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IJIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. TeopeMa o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, IMHEWHBIN yIOJl ABYIPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PaHHBIE YTJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JUJISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpms3ma: Nn-yrospHas
nmpu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MBbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenienuner, TpsSAMOYTOJIBHBIN NTapaJlJIeIEUNe] U ero cBoiicTBa. Kparuanimme
MyTA HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAas
nupamuapl. CBoiicTBa péOep W OOKOBBIX TpaHEdl MPaBUIBLHOW MNUPAMUJIBL.
[IpaBuiibHbIE MHOTOTPAHHUKH: MpaBUJIbHAs MpHU3Ma W MpaBWIbHAs MUpaMHUJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [Ipeacrasnenue
O NMPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCADP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTH M IIOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
NapaJuIeNeNue d, CUMMETPUs NPABWIBHBIX IPU3M, CHMMETpHUS IPABHIBHON
MIAPAMHUJIBL.

BexkTopbl 1 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, YMHOKEHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3b MEXAYy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: MIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalleHUS:
WIMHJIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTh. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoil u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM mIapa U 1MapoBOTO
CETMEHTA.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHWKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONHCaHHAas oOKojo IwunHapa. llepecedenne cdepsl u mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpaleHUS.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAh chephl u €€ JacTew.
[Tonobue B mpoctpanctBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue momoOus, romorteTs. Permienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUSI: CEUYEHUS LUIIMHIpA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NEPEHOCA
CEKYILEH IUTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUA. [IpsMoyroibHas cuctemMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METOJT IPU PEIICHUN T€OMETPUUECKUX 3a1ad.

J{BMKEeHUS B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YUJarOIIEeTOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUN, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTHYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYTMX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJCHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUMN, BOCIPUUMUYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BoCIUTAHHE:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0POBbIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nUecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnr W peannu30BbBIBATH COOCTBEHHBIC IKU3HEHHBIE TIUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTH4eCKOMYy  OOpa3oBaHUIO U



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

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenbl, IJIaHUPOBAHME IIOCTYNKOB W OIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHUE MaTEeMAaTHIECKOU
HayKH Kak cepbl 4eI0BEUECKOM AEATEIbHOCTH, 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 UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXIy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYKICHHS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKJIIOUEHHUH IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOSTEIIHLHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHUPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpoLlecca, a TaKkKe BBIABUTATH
MPE/INOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUIOB U POpPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUUECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHUBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMy.HI/IpOBaTB CY)KI[CHI/IS[ B COOTBCTCTBHUU C YCJ'IOBI/IHMI/I n
neJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I$[ B yCTHBIX
N IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOACHCHHUA IIO0 XOAY PpCHICHHUA 3aJayH,
KOMMEHTUPOBATH NOJIyYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXKJICHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIAATH CBOH CY)KI[CHI/IH C Cy)KI[GHI/ISIMI/I ):[pyrI/Ix yqaCTHI/IKOB
Jajora, oOHApYXUBaTh Pa3lIMuue M CXOJICTBO TO3WIIMKA, B KOPPEKTHOH (opme
bopMyIHUpPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.]'IBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3a/1ay
Npe3eHTalNd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW HH(OPMALINH.

CaMOKOHTPOJIb, IMOIMOHAILHbIN HHTEJJIeKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
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;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

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

HPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kiacca oOyyaromuics HayquTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peleHnH 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUN;

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

e KJIACCHU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE TPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJIacCU(pUKaLUY;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMHU, CBS3aHHBIMU C  CEUCHHUEM
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 (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

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

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

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEJIMYUH, IPUMEHSSI U3BECTHBIE METOIbI IPH
pElIeHNH MaTEMaTUYECKUX 3a/1ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e TMPUMEHATH TIOJYyYCHHbIE 3HAHUS HAa TNPaKTUKE: CpaBHUBATh U
aHAIM3UPOBATh PEAbHBIE CUTYAlMH, MPUMEHATh HU3yYECHHbIEC MOHSATHUS B
npolecce IOMCKAa pelIeHUusT MaTeMaTHU4ecKu  CPOpMYyJIHpPOBAHHON
npo0JyieMbl, MOJEINPOBATh pEAJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOKJECHUEM F'€OMETPUUYECKUX BEJIUMYHH;

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

K konmy 11 kiacca oGyyaronuiicss Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHHUYECKOH U CEepUyecKOil MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIaCCU(UIIMPOBATH B3AaUMHOE PACTIOIOKEHUE C(hephl U TTOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

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

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BpAIllCHUS;

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;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTh TEOMETPUUECKUE 3a/1a41 HA BEIYMCIICHUE YIJIOB MEXKTY IPSIMBIMU U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSTHUNM OT TOYKHU JI0 IIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PEIICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM ~ TEPEHOCE, ULEHTPAJIbHOM CUMMETPUH, 3€pPKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYIISIPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHUIO Y MPOXOJSIINE Yepe3 BEPIINHY ), CEUCHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JOKa3bIBaTh T€OMETPUICCKHE YTBEPIKICHHS,

NPUMEHATh T€OMETPUYCCKHE (PAKThI JUIS PEHICHUS CTEPEOMETPUUCCKUX
3a71a4, TPENOIAraloIlnX HECKOJIbKO IIAroB PEIICHHs, €CIH YCIOBHUS
NPUMEHCHHUS 33]IaHbl B SBHOM M HESIBHOU (opMe;

peliaTh 3a7adyd Ha J0Ka3aTelIbCTBO MAaTEMAaTHYCCKHUX OTHOILICHHUA W
HaX0XJICHUE TEOMETPUICCKUX BEITUIHH;

IPUMEHSTH MPOTPAMMHBIE CPEJCTBA M DJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI TIPU PEIICHUN CTEPCOMETPUICCKUX 3a]1aY;

PUMEHSTH TIOTY4YCHHBIC 3HAHUS HA IPAKTHUKE: CPAaBHUBATD, AaHATM3UPOBATH
U OIICHMBATh pCAJbHBIC CHUTyallMH, NPUMCHATh H3yYCHHBIC IOHSITHUS,
TEOPEMBI, CBOWCTBa B IIPOIECCE IIOMCKA PEIICHUS MaTeMaTHUYCCKH
chOpMyTUPOBAHHONW TPOOJIEMBI, MOJCIHPOBATh PEANbHBIC CHUTyaIlid Ha
SI3BIKE TEOMETPHH, UCCIIEIOBATh TIOCTPOSHHBIC MOICIIN C UCITOJIb30BAaHUEM
T€OMETPUUYECKUX TIOHATHHA W TEopeM, ammapara aireOphl, pemarh
NPAaKTHYCCKHE 3aJaud, CBSI3aHHBIC C HAXOXJICHUEM TIEeOMETPUYCCKUX
BCJIMYHH;

UMETh TIPEJCTABJICHUS 00 OCHOBHBIX 3TallaX Pa3BHTHS T'€OMETPHHM Kak
COCTaBHOM YacTH yHJaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) JdonmosiHuTEIbHAS
n/n NMPOrpamMMbI Bcero Konrpoanurre o0pa3oBaTe/bHbIE uHopmanus
padoThI pecypes!
1 BBeneHue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsmMeix B 5 1
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
MIPOCTPAHCTBE
4 HepneHnm\c’yns{pHocn TIPSIMBIX | o5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTiibl 1 paccTosTHUS 16
6 MHororpaHHUKH 7
7 BexTops! B IpocTpaHCcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie) JdonmosiHuTeIbHAS
Ne i/ KonTpoJbHbIe
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE uHdopmanus
padoThI
pecypcsbl
1 AHanuTnyeckas reOMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpeHue, 06001IeHNE 1 17 5
CUCTeMaTH3aIusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8

I[TPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Koyuuecrso yacos JlaTa
JleKTpOHHBbIE NN (pPOBbIE JdomosHuTebHA
n/ Tema YpoKa Beer Ko]—[Tpo,m,}[],[ H3YUYEHH
o0pa3oBaTe/ibHbIE PeCYpPChI s1 uHGopManua
n 0 e padoThbl s
TlonsTus
CTEPEOMETPUH:

TOYKA, IpsiMas,
IJIOCKOCTb,

IIPOCTPAHCTBO. .
https://resh.edu.ru/subject/lesson/4756/start/2035

42/

1 OcHoBHbIE TIpaBUIIA 1
M300paKeHHS Ha
PUCYHKE TTOCKOCTH,
napaIebHBIX
HpSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

ITonsTus:
nepeceKaruecs
IJIOCKOCTH,
MepeCcEeKaroIINecs 1
npsiMas u
IJIOCKOCTB;
MOJIYTIPOCTPAHCTBO
OcHOBHBIE TIpaBUIIa
MU300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauieIbHbIX



https://resh.edu.ru/subject/lesson/4756/start/203542/
https://resh.edu.ru/subject/lesson/4756/start/203542/

IPSIMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IToasarus:
MEPECEKAIOIINECS
IUIOCKOCTH,
MEPECEKAIOIINECS
npsiMasi u
IUIOCKOCTB;
MOJIYIIPOCTPAHCTBO

MHOrorpaHHukH,
n300paxeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX
buryp,
HECYILIECTBYIOIINX
00BEKTOB
MHoOrorpaHHuKkH,
n300pakeHune
MIPOCTEUILINX
IIPOCTPAHCTBEHHBIX
duryp,
HECYILIECTBYIOIIUX
00BEKTOB
AKCUOMBI
CTEPEOMETPUU U
NIEpBbIE CIIEACTBUS
U3 HUX

AKCHUOMEI
CTEPEOMETPUHU U




MECPBLIC CICACTBUA
U3 HUX

10

11

AKCHOMBI
CTEpEOMETPUU U
TIEPBBIC CIICACTBUS
u3 Hux. CrocoObl
3a/IaHUS TIPSIMBIX U
IUIOCKOCTEH B
MIPOCTPAHCTBE.
O0o03HaueHns
TPSIMBIX H
IUIOCKOCTE

N3o0pakeHune
CEUYEHNI UPAMHUJBL,
Ky0a 1 pHU3MBl,
KOTOpBIE TPOXOJAT
yepe3 ux péopa.
N3o6paxkenue
nepecedeHmst
MOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpammvBanue
MIOCTPOEHHBIX
CEYCHUH pa3HbIMU
[[BETaMU

N3obpakenue
CCYCHUH MUPaMHIBL,
Ky0a ¥ pu3MBl,
KOTOPBIE POXOJAT




12

13

yepe3 ux péopa.
N3o0paxenune
nepecedeHust
MOJTy4YE€HHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX
CEYCHUH Pa3HBIMHU
[IBETaMHU

N3o0pakeHue
CEUYEHUI MUpaMU/Ibl,
Ky0a ¥ Ipu3MBl,
KOTOpBIE ITPOXOJAT
yepe3 ux péopa.
N300paxkenue
NIEPECEUCHUS
MOJIyYE€HHBIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOEHHBIX
CEYEHUH pa3HbIMU
[[BETaMU

Nzobpakenue
CeueHH MupaMubl,
Ky0a 1 pU3MBI,
KOTOPBIE TPOXOMIST
yepe3 ux péopa.
N3o0pakenune
nepeceueHust




14

MOJIyYEHHBIX
IIJIOCKOCTEM.
PackpaimBanue
MOCTPOCHHBIX
CEYEHUM pa3HBIMU
[BETaMHU

Merton crnenoB Juist

MTOCTPOCHUS
CEeUEeHUN

15

16

17

Merton caenoB aist
MOCTPOCHUS
ceuennii. CBolicTBa
nepeceueHuit
IPSIMBIX U
IUIOCKOCTEM

Meton cnenoB s
MOCTPOEHUS
ceuennii. CBolicTBa
IepEeCEeUCHU N
NPSIMBIX U
IUIOCKOCTEH

IToctpoenue
CEe4YCHU! B
nupamue, Kyoe mo
TpEM TOUYKaM Ha
pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN
Y 3aIIUCh I11aroB
IIOCTPOCHHUS




18

19

IToctpoenue
CEYEeHU! B
nupamue, Kyoe mno
TpE€M TOUKAM Ha
péopax. Coznanue
BBIHOCHBIX YEPTEKEN
Y 3aIKCh I1aroB
MMOCTPOEHUSA

[TocTpoenue
CEeYeHU! B
nupamue, Kyoe mo
TpEM TOYKaM Ha
pébpax. Co3nanue
BBIHOCHBIX YEPTEKEHN
Y 3aIIMCh 111aroB
IIOCTPOEHUS

20

21

[TocTpoenue
CEYCHU! B
nupamujie, Kyoe no
TpEM TOUKaM Ha
péopax. Coznanue
BBIHOCHBIX YepTEKEN
Y 3aIIUCh 111aroB
IIOCTPOEHHUS

IToBTOpEeHnE
IUIAHUMETPUH:
Teopema o
HPONOPLUHOHAILHBIX




orpeskax. [lono0Oue
TPEYTOJIbHUKOB

22

23

24

IToBTOpEeHune
MJIaHUMETPUH:
Teopema MeHnenas.
PacueTsl B ceuenusix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA
IJIAaHUMETPUH U
CTEpPEOMETPUH

KonTponbhas
pabora "AKCHOMBI
CTEPEOMETPUHU.
Ceuenus"

B3anmuoe
pacroJiokeHue
IPSIMBIX B
IIPOCTPAHCTBE.
CkpemuBaromuecs
npsimele. [Ipu3Hakn
CKPELIMBAOIINXCSA
MPSIMBIX.
[TapannensHbIe
IpsIMBbIE B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/2726

68/

25

Teopema o
CYLIECTBOBaHUU U
€IMHCTBEHHOCTHU

https://resh.edu.ru/subject/lesson/6065/start/1256

51/



https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6133/start/272668/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

IPSAMOi
napasuieIbHON
JTAaHHOU MPSIMO1A,
MPOXOIAIIEH uepe3
TOYKY MPOCTPAHCTBA
U HE JIeXKalllell Ha
JTAHHOM TIPSIMOM.
Jlemma o
MePECCUCHUH
napauieIbHbIX
MIPSIMBIX
IUIOCKOCTBIO

26

27

[TapannenpHOCTD
TpeX NPSIMBIX.
Teopema o Tpéx
napajuIeIbHbIX
npsaMeix. TeopeMa o
CKPEIINBAIOIINXCS
IPSIMBIX

[TapannensHoe
POEKTHPOBAHUE.
OcCHOBHbIE CBOICTBA
napauieTbHOTO
MPOEKTUPOBAHHUS.
N3o0paxenune
pa3HbIX GuUryp B
napasieabHON
MPOEKLINUU




28

29

30

LlenTpanbHas
MPOEKIMsA. YTOII ¢
COHAIpaBJICHHBIMU
CTOpPOHaMU. YTOJI
MEXy TPSIMbIMHU

3amauu Ha
JI0Ka3aTeIbCTBO U
HCCIIEIOBaHHE,
CBSI3aHHBIE C
PacIoI0KeHHEM
HpHMI)IX B
MIPOCTPAHCTBE

Ilonstus:
napajuieIbHOCTh
MPSIMOU U INIOCKOCTH
B IPOCTPAHCTBE.
[Ipn3nak
MapauieIbHOCTH
psIMOM U
IUIOCKOCTH.
CBoiicTBa
napajuieIbHOCTH
MPSMOU U INIOCKOCTH

31

I'eomeTpuyeckue
3a7a4M Ha
BBIYMCIICHUE U
JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapaJJIEIbHOCTBIO




MPSIMBIX |
IUIOCKOCTEHN B
MIPOCTPAHCTBE

32

33

[TocTpoenue
CeYCHUS,
IIPOXOJIAIIETO Yepes3
JAHHYIO MPSIMYIO Ha
yepTexe u
napajuieIbHOTO
JIPYroil mpsIMOM.
Pacuér orHOIIEHUI
[TapannensHas
MPOEKIUS,
MIPUMEHEHUE ISt
MOCTPOEHUS
cedeHuil kyoa u
napajuieenunesa.
CgoiicTBa
napasuiesenunena u
MIPU3MBI

34

[TapamtensHbIe
IIOCKOCTH.
IIpu3naku
napauieIbHOCTH
JIBYX ITJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/6129/start/1316

72/

35

Teopema o
HapajelbHOCTH U
€IMHCTBEHHOCTHU
IUIOCKOCTH,



https://resh.edu.ru/subject/lesson/6129/start/131672/
https://resh.edu.ru/subject/lesson/6129/start/131672/

36

MPOXOIALIEH uepes
TOYKY, HE
MIPUHAIJICIKALLY IO
JTAaHHOM IIOCKOCTH U
CIIEICTBUS U3 HEE

CsoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napauieIbHOCTH
MPSIMBIX
MepECeUCHHS IPU
MEPECCUCHHUH JIBYX
napauieIbHbIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa
napauieIbHbIX
IUIOCKOCTEH: 00
OTpe3Kax
napauieIbHbIX
MPSIMBIX,
3aKITI0UEHHBIX
MEXIY
napajuieIbHbIMU
INIOCKOCTSIMH; O
MepECCUCHUH
IPSIMOM C IBYyMsI
napauieIbHBIMU
IUIOCKOCTSIMH




38

IToBTOpeHue:
teopema [Iudaropa
Ha IJIOCKOCTH

39

IToBTOpeHue:
TPUTOHOMETPUS
HPSIMOYT'OJILHOT'O
TPEYroJbHUKA

40

41

42

43

CgoiicTBa Ky0a u
IPSIMOYTOJIBHOIO
napaJuleenuneaa

Brruncnenue nnuH
OTPE3KOB B KyOe 1
IIPSIMOYTOJIBHOM
napajuleIeuIe1e
IlepnenaukynspHoc
Tb NIPSIMOM U
nockocty. [Ipusnak
NEPHEHANKYISIPHOCT
Y IIPSIMOM U
IUIOCKOCTH
[IepnieHauKyIIsIpHOC
Th NPSIMOM U
miockocTH. [Ipru3nak
MEPHEHANKYISIPHOCT
U IPSIMOM U
IUIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/2041

1/

https://resh.edu.ru/subject/lesson/4757/start/2056

6/

44

Teopema o
CYILLIECTBOBaHHUH U
€MHCTBEHHOCTH



https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4724/start/20411/
https://resh.edu.ru/subject/lesson/4757/start/20566/
https://resh.edu.ru/subject/lesson/4757/start/20566/

45

46

IPSIMOH,
MPOXOIAIIEH yepe3
TOYKY MPOCTPAHCTBA
n
MEePIECHINKYISPHON
K INIOCKOCTH
IInockoctu u
NepHEHANKYISIPHbIE
HM NpsIMBIC B
MHOTOTpaHHHUKAaX

ITmockoct n
NEPIEeHIUKYISIPHbIE
UM TIPSIMBIC B
MHOTOIPAaHHHUKAX

47

[Iepnenpukynsp u
HAKJIOHHAS.
ITocTpoenue
NEPIIEHIUKYJIApa U3
TOYKH Ha MIPSIMYIO

48

[Iepnenpukynsp u
HaAKJIOHHAS.
[TocTpoenue
NEPIEHIUKYIIApa U3
TOYKH Ha MIPSIMYIO

49

Teopema o Tpéx
HepIeHINKYIsIpax
(mpsimast u oOpaTHast)




50

Teopema o Tpéx
HepIeHINKYIIsIpax
(mpsimast 1 oOpaTHas)

51

Yron mexny
CKPEILIMBAIOIINMUCS
PSIMBIMU

52

ITouck
MEPIECHINKYISPHBIX
MPSAMBIX C TOMOILIBIO
MEPIECHINKYISAPHBIX
IUIOCKOCTEi

53

54

OpTtoronanbHoOe
MIPOCKTUPOBAHHUE

ITocTpoenue
ceueHui Kyoa,
IIPU3MBI,
[IPaBUIILHON
MUPAMHU/JIBI C
MOMOIIbIO
OPTOTrOHAJILHOU
MPOEKLINUU

55

ITocTpoenne
cedeHui Kyoa,
MIPU3MBI,
IIPaBUIILHOMN
MUPAMHU/JIBI C
MIOMOUIBIO
OPTOTrOHAJILHOU
IPOEKLIUN




56

57

58

59

60

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEIIBHO
IJIOCKOCTH.
[TnockocTtu
CUMMETpPUH B
MHOTOTpaHHHUKaX

[Tpuznak
NEePHEHANKYJISIPHOCT
U NPAMOU 1
MIJIOCKOCTH KaK
CJIEICTBUE
CUMMETPUU

IIpaBunbHbBIE
MHOTOTPaHHHKH.
Pacuér paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

IIpaBunbHbBIE
MHOTOTPaHHHKH.
Pacuér paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

Crioco0bl OIyCTHTD
HepIEHIUKYIAPHL:
CUMMCTPUS, CABUT
TOYKH I10
napasieIbHON
PAMOM




61

Casur 110
HenapaJlJIeIbHOU
NPSAMOM, U3MEHEHHUE
paccTosaHuin

62

63

64

65

Kontponbnas
pabora "B3aumuoe
pacmoaoKeHue
PSIMBIX U
IIJIOCKOCTEH B
npocTtpaHcTBe"

[ToBTOpeHue: yroiu
MEXly NPSMBIMHU Ha
IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM
TPEYTOJILHUKE,
TeopeMa KOCHHYCOB

IToBTOpEHME: yroa
MEXIY
CKPELIUBAIOIIMMUCS
psIMBIMU B
IIPOCTPAHCTBE

I'eomeTrpuueckue
METO/bI BBIYUCIICHUS
yriaa MexIy
PSIMBIMA B
MHOTOTpaHHHUKaX

66

JIByrpaHHBIN yroJI.
CBOICTBO JIMHEHHBIX




YIJIOB JBYTPaHHOI'O
yriaa

67

[IepnieHauKyIsIpHBIE
IIOCKOCTH.
CBoiicTBa B3aHMHO
NepHEHIUKYISPHBIX
IUIOCKOCTEH

https://resh.edu.ru/subject/lesson/4748/start/2081

0/

68

69

70

71

[Ipn3nak
NEePIEeHIUKYJISIPHOCT
1 TIIJIOCKOCTEH;
Teopema O IIpsIMOi
NIEPECEYECHUS IBYX
IJIOCKOCTEMN
NEPIIEHIUKYISPHBIX
TPEThEU MIOCKOCTU
[IpssmMoOyTOIBHBII
napajuleJenunesn;
KyO; u3MepeHus,
CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesenumnena

Teopema o
JraroHaau
MPSIMOYTOJIBHOTO
napajjienenuneaa u
CIIEICTBHE U3 HEE

CrepeomMerpuueckue
U NPUKJIaIHBIC
3aJauu, CBSI3aHHbIC



https://resh.edu.ru/subject/lesson/4748/start/20810/
https://resh.edu.ru/subject/lesson/4748/start/20810/

CO B3aMMHBIM
PpacCioIoOKECHUEM
MMPpSAMBIX U
IIJIOCKOCTHU

72

73

IToBTOpeHue:
CKPEILMBAIOIINECS
IpsIMBIE,
napajuleJIbHbIE
IUIOCKOCTH B
CTaHapTHBIX
MHOI'OIrpaHHHUKax

[Tapa nmapanmienpbHbIX
IUIOCKOCTEH Ha
CKPELIMBAIOIINXCSA
MPSIMBIX, PACCTOSIHHUE
MEXITY
CKPEITUBAOIINMUCS
MPSIMBIMH B TIPOCTHIX
CUTYaIUsX

74

Paccrosnue ot
TOYKH 10
IUIOCKOCTH,
paccTosiHue oT
NpsMOM 10
MIOCKOCTH

75

Beruncnenne
pacCTOSTHUN MEXAY
CKPEIIHBAIOIIUMUCS
IPSIMBIMU C




MIOMOIIbIO
NEePIEeHIUKYISPHOM
IJIOCKOCTH

76

77

78

TpéxrpanHslii yroi,
HEpaBEHCTBA JJIS
TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa,
TEOpPEMBI KOCHHYCOB
U CHHYCOB JIJIs
TPEXTPaHHOTO yIiia

OJIEeMEHThI
chepuueckon
T€OMETPHUH:
reoie3NUeCKre
JIMHUH Ha 3eMIie

Kontponbnas

pabota "Yrisl u
paccrosiHus"

79

Cucremaruzanus
3HAHHI
"MHOTrorpaHHUK U
€ro DJIEMEHTHI"

80

[Tupamuga. Bunbr
MAPAMHUI.
IIpaBunpHas
nupaMuaa

81

[Tpusma. [Ipsamas u
HAKJIOHHAsl TPU3MBIL.
[IpaBunbHas npuzma




82

83

[Ipssmon
napajuiejenumes,
PSIMOYTOJIbHBIN
napajuiejenuIes,
Ky0

Brimykiisie
MHOT'OTPaHHUKH.
Teopema Ditnepa

84

Brimykiisie
MHOTOTPaHHHKH.
Teopema Ditnepa.
[IpaBusibHBIE U
IIOJIyTIPABUJIbHBIE
MHOTOTPaHHUKHU

85

Kontponbnas
paborta
"MHororpanHukm"

86

87
88

ITonsiTue BexkTOpa Ha
MJIOCKOCTH U B
IIPOCTPAHCTBE

CyMMa BEKTOpPOB

Pa3zHOoCTh BEKTOPOB

89

90

[IpaBuio
napajuleenune1a

YMHOXKEHHE BCKTOpa
Ha 9YuCJIO

91

PaznoxxeHue BekTopa
o 6azucy Tpéx




BEKTOPOB, HE
JIe)KaIUX B OMHOHU
ILIOCKOCTH

92

93

94

CxkansipHoe
MIPOU3BEICHUE
Brruncnenue yria
MEX]ly BEKTOpaMU B
IIPOCTPAHCTBE
[Tpocreiimue 3agaun
C BEKTOpaMu

95

IIpocreiimue 3am1aun
C BEKTOpamu

96

97

[Tpocreiimue 3agaun
C BEKTOpaMu
IIpocrenimume 3anauu
C BEKTOpaMu

98

0O00011eHne "
CUCTCMaTHu3alusa
3HAHUN

99

100

101

0O0001eHne n
CUCTCMaTHu3alusa
3HAHUU

Hrorosas
KOHTpOJIbHAs paboTa
Hrorosas
KOHTpOJIbHAs paboTa




O06o0061IEHNE U

102 CUCTEMAaTH3aLUA 1
3HaHMH
OBIIEE KOJIMYECTBO
YACOB IIO 102

[TPOTPAMME




11 KJIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie JdonmosiHuTeIbHAS
Tema ypoka KonTposabHubie
n/n Bcero u3ydeHust oOpasoBarejibHble  HMHGpOpPMaLUsA
padoThI
pecypchl
[ToBTOpenue temsl "KoopauHarsl
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocrpaHcrae”
2 [ToBTopenue Temsl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Boruncinenue yria 1
MEXy BEKTOpaMH B IpocTpaHCTBE"
[ToBTOpeHue Temsl "YpaBHeHHE
4 MPSIMOM, IPOXOSIIEN Yepes3 ABe 1
TOYKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
IIPOrpaMMUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacyéra yria 1

MCXKAY NPSAMBIMHA B MHOT'OT'PAaHHHUKAX




AHaIUTUYECKHE METO/IbI pacuéTa yria

11 MEXy IUTOCKOCTSIMH B
MHOTOTpaHHUKAX

12 dopMyIa pacCTOSHUSA OT TOYKH 10
IJIOCKOCTH B KOOP/AMHATaX

13 Haxoxnenue paccTosiHUi OT TOUKHU J10
IJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHUl OT TOYKHU A0
IJIOCKOCTH B MPaBUIILHON MTUPAMUIE

15 KonTponbhas padota "Ananuruyeckas
reomeTpus”

16 CeueHrs MHOTOTPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

17 CeueHust MHOTOIPaHHUKOB: METO/T
CIIEJIOB
CeueHust MHOTOIPaHHUKOB:

18 CTaH/IapTHbIE TNIOCKOCTH, IEPECEUEHHUSI
MPSIMBIX U IJIOCKOCTEN

19 [TapanienpHble MPsMBIE U TUIOCKOCTH:
napajuieNIbHbIe CeYeHUS

20 [TapannenpHble MpsMBbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenpHble MpsIMbIE U TUIOCKOCTH:

21 YIJIBI MEXKTY CKPEIMBAIOIIUMUCS
MPSIMBIMA

99 IlepnieHIuKyIsIpHBIE IPSIMBIE U

IIJIOCKOCTH: CTAaHAAPTHBIC Iapbl




MEPIEHANKYIISPHBIX IUIOCKOCTEN U
NPAMBIX, CHMMETPUU MHOI'OTPAaHHUKOB

23

24

25

[lepnieHIuKyIsIpHBIE NIPSIMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
NEepIEHIUKYIIIpax
IlepnieHIuKyIsIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOTOTpaHHUKAX

[ToBTOpEHME: TUIOIIAAM

MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

26

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (DOPMYIIbI JIJIs
ionaaen, cooopaxeHust moaoous

27

[ToBTOpenue: momanu
MHOTOYTOJIbHUKOB, (DOPMYJIbI JIJIs
TJI01a e, COOOpaKEeHUSI TIOT00MS

28

29

30

[Tnomaau ceyeHnii MHOTOTPaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha 9aCTH, COOOpaXeHUs MOA00HUS

[Tnomaau ceyeHunii MHOTOTPaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00Ms
Konrponsnas pabdora "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

006bEM Tena. O6beM MPSIMOYTOILHOTO
napaiesienumnea




32

3anaun 00 yaBOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUH yTiia

33

34

35

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIFHOTO TIapaJuIeIeTUIe/1a

[IpuknaaHble 3aa4u, CBSI3aHHbIE C
BbIUHCIIEHMEM 00BbEMa
IPSIMOYTOJIBHOT'O MapajuleIenuIea

OO6BEM TIPSIMOI TTPU3MBI

36

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C BHIYUCIEHUEM 00bEMOB
IIPSIMOM IIPU3MBI

37

38

IIpuknaznHble 3a1a4uu, CBSI3aHHBIE C
00BEMOM MPSAMON MTPU3MBI
Brruucnenue 06bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHrerpana. O0bEM
HAaKJIOHHOH IPU3MBI

39

Brruucienne 00bEMOB TEJI C IIOMOIIBIO
onpenenéHHoro uaTerpaita. OobéM
MU PAMHU/TBI

40

®opmyna 00bEMa MUPaMUIbL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
00IIUM yTIIOM

41

dopmyia 06bEMa MUPaAMUIBL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
00IIUM yTIIOM




42

CrepeomeTpuueckue 3a1auu,
CBsI3aHHBIE C 00BEMAMU HAKJIIOHHOH
TIPU3MBI

43

44

45

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI

[Ipuknagueie 3a1a9u 10 TEME
"O0BEMBI TEN", CBSI3aHHBIC C 00BEMOM
HAaKJIOHHOH IPU3MBbI

[Ipuknagabie 3a1a4u 10 TEME

"O0BEMBI TEN", CBSI3aHHBIC C 00BEMOM
A PAMH/IBI

46

[Tpumenenne 00bEMOB. Brruncienue
paccTosiHUsA A0 INIOCKOCTH

47

48

49

Kontponbnas padota "O0bEM
MHOrorpaHHuka"

[Munuaapuyeckas MOBEPXHOCTb,
o0pa3yromue UIHHIPHIECKOM
MIOBEPXHOCTU

Hunuaap. [psamoit kpyroBoi
nuHap. [Inomans noBepxHocTu
WIHH]IpA

50

Konnueckas noBEpXHOCTB,
o0pa3yrorre KOHHIeCKOU
nosepxHocTu. Konyc

51

52

CedeHue KOHyca MIOCKOCTHIO,
napajuiebHOM MII0CKOCTH OCHOBAHUS

Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB




53

[Tnomans 60KOBOI MOBEPXHOCTH U
HOJTHOM ITOBEPXHOCTH KOHYCa

54

55

56

57

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTU KOHYyCa

CrepeoMeTpuyecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHU LUIHHIIPA,
KOHyca

CrepeomeTrpuyecKkue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MIOCTPOCHUEM CEUCHHUH LIMINH/pa,
KOHYyca

HpI/IKJ'IaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

58

59

HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

60

[Mepecedenue chepsl U mapa ¢

miockocThio. Kacanue mapa u cdepsl

IUIOCKOCTBIO. By u n3obpaxenue
mapa

61

[Mepecedenue cheps U mapa ¢

wiockocThio. Kacanue mapa u chepsl

IUIOCKOCTRIO. By u n3obpaxenue
mapa

62

VYpasuenue chepsl. [Lnomans chepst u

eé yacreit

63

Cummerpus chepsl u mapa




64

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTebCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CECUCHHH IIIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIC CO chepoli U mapom,
MOCTPOSHUEM UX CCUCHHH MIIOCKOCTHIO

66

67

68

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

IToBTOpPEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIIEHUS B
OKPY>KHOCTH, CTaHJAAPTHBIE TOI00MS

Pazauunbie KOM6I/IHaI_[I/II/I TCII
BpallCHUA U MHOTOTPAaHHUKOB

69

3anaun o teme "Tena v MOBEpXHOCTH
BpatieHus"

70

71

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

Konrtponbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

06vem mumHapa. Teopema 00 00bEMe
MPSAMOTO LAJIUHIPA

73

74

Brrunciienne 00bEMOB TEJ C TOMOIIIBIO
onpenenéHHoro uaTerpaia. Oobém
KOHyca

ITnomanu 60KOBOM U MOJIHOM
MMOBEPXHOCTH KOHYCa




75

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
WINHAPA, KOHyCca

76

[Ipukiiagueie 3aga4u 10 TEME

"O0BEMBI U IJIOIIAU [IOBEPXHOCTEN

Ter"

7

OO0BEM mIapa 1 MIapOBOTO CEKTOPA.
Teopema 06 06béme trapa. [Lnomans
cdepsl. CTepeoMeTprUSCKHE 33/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1Iapa, mapoBoro CerMeHTa u
IIIAPOBOT'0 CEKTOPA

78

[IpuknagHele 3a1a4u M0 TEME
"O0BEMBI TeN", CBA3aHHBIE C 00BEMOM
iapa U riomaabio chepsl.
COOTHONICHUST MEXTy TUTOTIAISIMHU
MOBEpXHOCTEN U 00BEMAMHU MOTOOHBIX
Ten

79

[TonoOHEbIe TeNa B MPOCTPAHCTBE.
N3menenne o0bEMa ripu mo100m.
CrepeomeTpuuecKue 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM 00BEMOB
TeJ U TUIOIIaiel TOBEPXHOCTEH

80

81

Kontponbnas pabdora "Ilnomamu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

JIBM>KEHUS IPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (puryp. OOmIre cBoiCTBA
NBUKCHUHU




82

Buapl n1BukeHMI: napaieIbHbIN
MEePEHOC, IEHTPAJIbHASI CHMMETPHUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSAMOi

83

[IpeobpaszoBanus nmomoowus. [Ipsmas u
cdepa Diinepa

84

85

FCOMeTpI/I‘leCKI/IC 3aJa4u Ha
IMPUMCHCHUC IBVIKCHUS

KontponbHas padota "BekTopsl B
npoctpaHcTae"

86

O6o6maromee nopropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUU
10-11 knaccoB, cucTeMaTH3aINs
3Hanuii: "[lapanneabHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE"

87

O6o06matomiee nosropenue 11
MOHATUI U METO/IOB Kypca reOMEeTpUH
10-11 knaccoB, cucTeMaTH3aINs
3HaHUM: "BekTopsl B mpocTpaHCcTBE"

88

O6o061matomee nopropenue 11
MOHATUH U METOIOB Kypca reOMEeTpUH
10-11 kmaccoB, cUCTEMATH3ALIHAS
3HaHui: "BekTopsl B mpocTpaHCcTBE"

89

O6o061matomee nopropenue 11
MTOHSATUN U METOJIOB Kypca T€OMETpUHU
10-11 kmaccoB, cUCTEMATH3ALIHS
3HaHuit: "O0beM MHOTOTrpaHHUKA"




90

O6o6maromee nosropenue 11
MOHATHH U METOJIOB Kypca reOMETpUU
10-11 knaccoB, cucTeMaTH3aIns
3HaHui: "OO0beM MHOTOrpaHHUKA"

91

Oo6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca reOMETPUU
10-11 knaccoB, cucTeMaTH3aINs
3HaHui: "[lnoianyu moBepXHOCTH U
00BEMBI KPYTIBIX TET"

92

O6o6maromee nopropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUU
10-11 knaccoB, cucTeMaTH3aINs
3HaHui: "[lnoianu noBepXHOCTH U
00BEMBI KPYTIIBIX TN

93
94

WroroBas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600IIEeHNE U
CUCTeMaTH3alus 3HAaHUH

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHUN

97

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAyKU U €€ pOoJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAaYKU U €€ pOJib B Pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

99

Hcropus pa3sBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

100

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHME
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
10 knacc

['eometpus 10-11 kiace. Atanacsu JI.C. M.: TIpocsemenue, 2020

11 knacc

['eometpus 10-11 xmacc. Aranacss JI.C. M.: [Ipocsemenue, 2020

METOANYECKHUE MATEPUAJIBI UISA YUUTEJIA

Maremaruka (yriayOneHHbld ypoBeHb). Peanmuzanus tpedoBanunii PI'OC
cpenHero oduero oopazoBaHusi: Meroanueckoe nocoodue ans yuurens / [J1. O.
PocnoBa, E. E. AnekceeBa, E. B. byuko]; nox pea. JI. O. PocioBoii. — M.:

OI'BHY «MHCTUTYT cTpaTteruu pa3Buths oopazoBaHus», 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

Poccwiickas snexrponnas mkoja PO https://resh.edu.ru

OopazoBatenbHas miardopma SIKIJTACC https://www.yaklass.ru

Ob6pazoBarenbHas miargopma YUU.PY https://uchi.ru

OobpazoBarenbhas miargopma Coam 'MA  https://sdamgia.ru/

Oo0pa3zoBarenbHas miargopma Chepym https://sferum.ru/
bubmunoreka LIOK https://m.edsoo.ru/

[Tnardopma Mos mkona https://myschool.edu.ru/

[Tnardopma Annexc Yuebnuk https://education.yandex.ru/
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