MHWHHCTEPCTBO ITPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MunucrepcTBo o0pa3oBaHusi 1 Hayku MypMaHckoii 001acTi
OTtaen oOpa3oBanus agMuHUCTPauuu IledyeHrckoro MyHMIMNAJIbHOTO

OKpyra

MBOY COLI Ne 11

COI''TACOBAHO YTBEPXXIEHO

3amecturenb qupekropa  Jupekrtop
no YBP

O.10. 3aiinesa
ITpuxaz Ne59 ot «31»
aBrycra2023 r.

H.B. CyBoposa
ITpukaz Ne59 ot «31»
aBrycra2023 r.

PABOYAS TIPOTPAMMA
(ID 2863874)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

115t ooyyaromuxest 10 — 11 xmaccos

Hn. Pasxocku 2023



INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBnsieTcsl OOHUM W3 0a30BbIX KYpPCOB Ha YPOBHE CPEIHEro
oO1ero oOpa3oBaHus, TaK Kak 00eCIeuynBaeT BOZMOXKHOCTh N3YUYEHUS TUCIUILIAH
€CTECTBEHHO-HAYUYHOW HAIPaBICHHOCTH M MPEIMETOB T'YMaHHTApPHOTO IUKIIA.
[TockonmbKy  JIOTHYECKOE  MbIIIIeHHE,  (GOpMHUpPYyeMOe  TMpH  H3YYEHUHU
00yYaIOIMUMUCS TOHITUHHBIX OCHOB I'€OMETPHUH, MPHU JOKa3aTEIbCTBE TEOPEM U
MOCTPOCHUU 1LIEMOYKHU JIOTHUECKUX YTBEPKJICHHUM MPU PEIICHUH T€OMETPUUYECKHUX
3aJa4, YMEHHUE BBIIBUTaThb U OINPOBEpPraTh TUIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIb3YIOTCSL MPU PEIICHUU 337a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
(bu3nUecKux 3aaay.

[lenb ocBOEHUsI MporpaMMbl yueOHOTO Kypca «['eomeTpusi» Ha yriayoJIEHHOM
YpPOBHE — pa3BUTHE WHIWBUAYAIbHBIX CIOCOOHOCTEH OOyYaromuxcs Mpu
M3YUYCHUH TE€OMETPUH, KaK COCTABJISIONICH IpeaMeTHON oOmacTu «MaTeMaTnka u
uHpopmatrka»  4yepe3  OOecCleueHHEe  BO3MOXKHOCTH  NPUHOOpETeHHS U
UCIIOJIb30BaHUsl Oojiee TNyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
CrielU(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCIEIIHOTO TpO(EeCCuOHATBLHOTO
00pa3oBaHMsl, CBI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMAaTUKH.

[TpuopuTeTHBIMM 3a/layaMu Kypca TE€OMETpUM Ha YTIyOJIEHHOM YpOBHE,
PaCHIUPSIONIMMHU U YCUIUBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

pacuMpeHye NpecTaBiIeHUs O TeOMETPUU KaK 4YaCTU MHUPOBOU KYJIbTYpHI U
dbopMHupOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAFOIIIIM MUPOM;

dbopMHupoOBaHUE TPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UTypax KaK o
BOKHEUIIINX MaTEMATHYECKUX MOJIENAX, IO3BOJSIONIMX ONUCHIBAaTh U M3y4aTb
pa3HbIE SIBICHUSI OKPYIKAIOIIETO MUPA, 3HAHKUE MTOHSITUWHOTO anmnapara no paszieiny
«CtepeoMeTpus» y4eOHOro Kypca reOMETpUN;

dbopmMupoBaHHe  YMEHHS  BIAJETh OCHOBHBIMU  TOHATHUSIMU 0
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMHU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMysl U yYMEHHE WX TPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh
HECTaH/IapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMupoBaHHE YMEHHUS PACIIO3HABATH HA YEPTEKAX, MOJICTSAX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKM M Tella BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUYECKHE
MOJEJH;

dbopMupoBaHUE TMOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOT'O IMOCTPOCHUS
MaTeMaTUYeCKUX TEOpuid, (pOopMHUpOBaHUE MMOHUMAHUS POJIU AKCHOMATHUKHU MpHU
IIPOBEJCHUHN PACCYKIACHUM;

dbopMHupoBaHrE yMEHUS BIAJACTh METOJAMU JOKA3aTelIbCTB U aJTOPUTMOB
pellIeHUsl, YMEHHUSI UX MPUMEHSATh, NMPOBOJUTH JI0KA3aTEIbHBIE PACCYXKICHUS B
XOJIE€ PEUICHHS] CTEPEOMETPUUYECKUX 3a1a4 U 3a7a4 C MIPAKTUUECKUM COAECPKAHUEM,
dbopmMupoBaHUe TPEACTaBICHUS O HEOOXOJAMMOCTH  JIOKAa3aTeNbCTB  MpHU



000CHOBAaHMY MaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B TIPOBEICHUN
JNEAYKTUBHBIX PaCCyKJIECHUN;

pa3BUTUE M COBEPUICHCTBOBAHWE MHTEIUICKTYyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaronIMXcs, MO3HABATEIbHOW aKTUBHOCTH, MCCJIEIOBATEIIHCKUX
YMEHUM, KpUTUIYHOCTH MBIILICHHS, THTEPECA K U3YUCHUIO0 T€OMETPUU;

dbopmupoBanre (PyHKIIMOHATLHON TPAaMOTHOCTH, PEICBAHTHON T€OMETPHH:
YMEHUSl PAclo3HaBaTh TMPOSBJICHUS T'€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJIbHBIX KU3HEHHBIX CUTYalMSIX U MPU U3YUYEHUH JPYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJENUPOBAHUSI PEANbHBIX CUTyallUi, HCCIEIOBAaHMS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALUU MTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEp>KATEIbHBIMU JUHUSMU y4eOHOTro Kypca «['eomerpus» B
10-11 xkmaccax sBusawoTcs: «lIpsiMble HW  IIOCKOCTH B MPOCTPAHCTBE,
«Muororpannukn», «Tema BpameHus», «BekTopsl W  KOOPAMWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YIIIYOJEHHOM ypOBHE OOyYEeHUsS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJICPKATEIHHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHupoBaHUE JIOTHYECKMX YMEHHH  pacmpenenseTcs He  TOJBKO  TI0
coJiepKaTeNIbHBIM JIMHUSM, HO U 10 TojaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHuss DeaepanbHOl padoueit
MporpaMMbl, pachpeie€HHbBIM O TrojaM OOYyuYeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3zoM, 4TOOBI KO BCEM OCHOBHBIM, IPUHITUITHATIHLHBIM BOIIPOCAM 00yYaIomuecs
oOpamaiuch  HEOJHOKpPATHO. JTO TO3BOJSIET OpPraHU30BaTh  OBJIAJICHUE
Tr€OMETPUYECKUMH TTOHSATHUSIMHU U HaBBIKAMHU MOCIIEIOBATEIILHO U MOCTYIATENIBHO, C
COOJIFOICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUUYECKUX MPEACTaBICHUM OOyYarolmUXCs, pacIupsst U yriryOosis
e€, o0pasysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3garh  ycioBusa i guddepeHumanuu  00ydeHHs,  TOCTPOCHHS
WHJVMBUAYAJIbHBIX 00pa30BaTENbHBIX MPOrpamMMm, OOecneyuTh YriayOJaéHHOe
M3y4YCHUE TEOMETPHUH KaK COCTaBIIAIONICH yueOHoro mpeameTa «MareMaTukay;

MOATOTOBUTHh OOYYAIOIMMUXCA K TMPOAODKCHUIO H3YYEHUS MATEMaTHKH C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obecrneunBas IMPEEMCTBEHHOCTb MEXTY
00muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpPOBHE
otBoautcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Heaenio), B 11 kmacce — 102
yaca (3 Jaca B HEZeJNI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsimble H VIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHSA ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. IloHsATHE 00 aKCMOMATHYECKOM IIOCTPOECHHUU CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpPECEKaroIIKecs,
napajulelibHble W CKpeluBaromuecss npsmble. [IpU3HakuM CKpemMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IDIOCKOCTEN B IMPOCTPAHCTBE: NapaJuIeIbHbIC
IPSAIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, TAPAJUIETBHOCTD IPIMON
U 1iockocTu. IlapamienbHoe M LIEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBA MapajyIeNbHOIO NpPOEKTUpoBaHus. HM3o00pakeHue
¢buryp B mapajyuiesbHONW MPOEKUHUH. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh NIIOCKOCTEN: NapajlieiIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuIeabHbIX IJIOCKOCTEMN. [Ipocreimmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, Mapajulelenue],
MMOCTPOCHUE CEYCHUU.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIICHIUKYJISIPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MNPSIMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIEHIUKYJIAPHOU IIJIOCKOCTH. OproronansHoe IIPOCKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT OpsSIMOM 1O  IUIOCKOCTH,  NPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIEHIUKYJSIPHOCTH — JIBYX
IJI0CKOCTEN. TeopeMa 0 TpEX MepHeHAuKyIsIpax.

VYribl B HNPOCTPAHCTBE: YroJl MEXAY IPSAIMOM U IIJIOCKOCTBIO, JBYIPaHHBIN
yIOJI, JIMHEWHBIM yroJl ABYI'PAHHOIO yriya. TpEXrpaHHbIi U MHOIOI'PaHHbIE YIJIbI.
CBOWCTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX U
JBYI'PaHHBIX YTIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKu

Buapsl MHOrorpaHHMKOB, pa3BEpPTKAa MHOrorpaHHuka. IIpusma: n-yrosibHas
npu3Ma, npsmas 1 HaKJIOHHasl IpU3Mbl, OOKOBask M MOJIHAs MOBEPXHOCTb MPU3MBI.
[Tapamnenenunen, nOpsAMOYIOJBHBIA — HapajulesienuIe] W €ro  CBOMCTBA.
Kparyailue myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[TpoctpancTBenHas Tteopema Iludaropa. Ilupammupa: n-yroiapHas mnHpaMuna,
npaBWibHas W yceu€HHass nupamMunbl. CBoiicTBa péOep U OOKOBBIX TpaHEl
NIPaBWIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIpAHHUKH: IIPaBWJIbHAS IIpU3Ma U



IIpaBUWIbHASL THUpPAMUJA, NPABUJIbHAS TPEYrOJjbHAs MNHUPAMUIA W IPABUIIBbHBIN
TeTpadsip, KyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Briunciienre 31€MEHTOB MHOTOIPaHHUKOB: péEOpa, AUAroHalid, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI,
IIOMAJAh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOUM TPHU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MUPaMUIBbI,
T€OpeMa O IUIOIIAAN YCEUEHHON ITUPaMHUIBI.

CumMeTpusi B  MPOCTPAHCTBE. JIEMEHTHl CHMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPaHHUKE: CHUMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIBHBIX MPHU3M, CUMMETpUS MPaBUIbHOU
MAPaAMHU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. J[€CTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBOWCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOpPA HA YHUCJIO.
[loHsiTHE KOMIUTAaHApHBIE BEKTOPHI. [IpM3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O PaA3JIOKEHUUM BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BeKTopaMm. [IpsmoyronpHas cucrema  KOOpAMHAT B
npoctpanctBe. Koopnunatel BekTopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MEXIy BekTropamu. CKalgpHOE TMPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHA: WIMHIPUYECKAs TMOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTH,
chepuueckas MOBEPXHOCTh, oOOpasyrwmue noBepxHocTel. Tema BparieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaummHoe pacnonoxxeHue
cheppl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka muiuHApa u KoHyca. CummeTpus cdepsl u
nrapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Teil. Teopema 00 o00BEME
NpsSIMOYTOJILHOTO Tapajuienenunena v ciaefactBus u3z He€. OObEM mnpsmoil u
HAKJIOHHOM MPU3MBI, IWINHAPA, MUPaMHUAbl U KoHyca. O0bEM mapa U mapoBOTro
CErMeHTa.

KoMOunanum Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3ma, BrucaHHas B
UWIMHAP, OINHMCAaHHAas OKojo wuwiuHapa. Ilepeceuenue cdepsl W mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [IoHATHE MHOTIOrpaHHMKA,



OTMHMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpaLICHUA.

[Inomans MOBEPXHOCTH LUIWHJpA, KOHYyca, IJIOMaas chepbl U e€ dacteil.
[Tomobue B mpoctpancTBe. OTHOImIEHHWE OO0BEMOB, IIOMAICH TMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeobOpaszoBanue momobusi, romoTeTHsi. Pemenue 3amau Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceuyeHnii MHOIOTPAaHHUKOB U TEJ BPALIEHUA: CEYEHUS UINHApPA
(mapayiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsT KoHyca (mapajuielbHbIe
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHU 11apa, METObl TOCTPOEHUS
CEUYEHMII: METOJ| CJIEA0B, METOJ BHYTPEHHErO0 IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYILIEH IIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bekropel B mpocrpaHcTtBe. Omnepauuy HaJx BeKTOpamu. BekTopHoe
YMHOX€HHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsmoyronpHas
cucTeMa KoopAuHaT B mpocTpaHcTBe. Koopaunatel BekTopa. PaznoxkeHnue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl NPH PEIICHUH TeOMETPUUYECKHUX
3a/1a4.

JBMKEeHUs B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. JIBUKeHUS W PaBEHCTBO (UTYP.
OOmme cBoiicTBa JBWKECHWH. Buabl JIBW)KCHUN: TapaUIebHBIA IEPEHOC,
LEHTpaJbHas CHUMMETPUS, 3€pKaJbHasi CUMMETPHs, IOBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IecTBa,  NPEJICTaBICHUE O
MaTeMaTUYeCKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHU,
NpoLeAyp TPaKIaHCKOTO o00IIecTBa (BBIOOPHI, ONPOCHI W JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUHM C HX
GyHKIUSAMHY ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTE€MaTHUKH, EHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaT€MaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHHM B APYrMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, COPMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, 3TUYECKOIO IMOBEACHHUS, CBSI3aHHOIO C IPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg 3CTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHUH, pacCy ICHHUI, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOr0 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pOBbIO (370pOBOE MHUTaHUE, COANAHCUPOBAHHBIM PEXKUM 3aHATUH U
OTJIbIXa, peryisipHas (u3uyeckas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHOMN JEATEIbHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeli mnpodeccnr u peaTn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
TOTOBHOCTh U CIOCOOHOCTH K  MareMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUIO HAa TMPOTSKEHWU BCEH J>KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]la4 MAaTEMATUYECKOM HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpPhl, TOHUMAHUEC BIIASHUS
COLIMATIBHO-D)KOHOMHYECKUX MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLMATIbHOMN
cpenpl, OCO3HAHUE TII00ATBPHOTO XapaKTepa IKOJIOTHUSCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHCHHE MaTEMAaTHMYECKWX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpYXKaloUEl Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUU JIJISL OKPYKAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAYKW W  OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTUYeCKOW HayKd Kak cdepbl uenoBeYeCKOW JesTeTbHOCTH, 3TamoB €&
pPa3BUTHS M 3HAYUMOCTH JJIi Pa3BUTUSA IMBWIM3AIMHU, OBJIAJECHHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJbTYpOH KakK CpEICTBOM IIO3HAHUS MHpA,
FOTOBHOCTh OCYIIECTBJISATh TMPOECKTHYID M MCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3zoBble 1ornyeckue AecTBM:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MaTEMaTHYECKUX
00BEKTOB, TIOHATUH, OTHOIICHWH MEXAYy TOHATHAMH, (QOpMYyIHpPOBATH
OTIpe/IeIICHUS TIOHATHIA, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBaHWUS JIJIs1 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUU ITPOBOIUMOTO aHAJTN3A;

BOCIIpUHUMATh,  (HOpMyIupoBaTh U  NPEOOPA3OBBIBATh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, IMHUYHbIE, YACTHBIE U O0IIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSAX, MPEIIaratb KPUTEPHH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOSITEIHHO JIOKA3aTEIhCTBA MATEMATHUECKUX YTBEPIKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMAINMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTeabckme qeiicTBUS:



WCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbLCKUM WHCTPYMEHT TMO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  TMPOTHBOpEYHE,  Mpoliemy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUpPOBATH THUIOTE3y, apTYMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSITENIEHO CIDIAHUPOBAHHBIN JIKCIIEPUMEHT, UCCIEIOBAHHE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOr0 00bEKTa, SBICHHUS, TIPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBICHUSIMH, IPOIIECCAMHU;

CaMOCTOSITeNIbHO (HOPMYIMPOBaTh 00O0OIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENCHHOTO  HAONIONCHMsS, WCCIICNOBAaHMsS, OIICHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
NIPEIOJIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIISATH JeUIIUTH HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U I pEIICHUS 3a]1a4H;

BbIOMpaTh HH()OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AaHATU3UPOBATH,
CUCTEMATU3MPOBATh M HWHTEPIPETUPOBAThH HMH(DOPMAIIMIO pPA3TMYHBIX BUIOB U
dbopM TpeACTaBICHNUS;

CTPYKTYpUPOBaTh WHGOPMAIHIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH Ha/IEKHOCTD UHpOpMAIUH o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTCPHSIM.

KoMMyHUKATHBHBI€ YHHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOIEHUs, SCHO, TOYHO, IPaMOTHO BBbIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M THCHbMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS IO XOAYy PEIICHUs 3aJadH,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yJIbTarT;

B X0Ji€ 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
npoOJeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE Ha TIOWCK
pEILIeHUs, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXXICHUSMH IPYyTHMX YYaCTHHUKOB
Jyajgora, oOHapyKUBaTh Pa3liMude M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
dbopMyJIMpOBaTh pa3HOTIIACHS], CBOM BO3PAKECHUS;

MPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATH (POpMAT BBICTYIUIEHUS C Y4Y€TOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBJISITh IUJIAH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIOCOO pEeIIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C YYETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJICTh HABBIKAMH  TIO3HABATEILHON  pedJeKCHMH  KaK  OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI W MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYE€CKOM 3a]1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TIPH PEIICHUHU 3a/1auH,
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTIDKCHUS VI HEIOCTHIKCHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U MHAMBUAYaJIbHOM
paboThl TpH pEHICHWM YYEOHBIX 3a7a4, MPUHUMATH I1I€JIb COBMECTHOM
NESATENHHOCTH, TJIAHUPOBATh OPTAHHU3AIIMI0O COBMECTHOW pabOThI, pacrpeneisTh
BUIBI paboOT, IOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMH 4WICHAMH KOMAaHIbI, OIICHUBATH
KauyeCcTBO CBOEro BKJaJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

NNPEJMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyyarouuiicsi Hay4uTCsi:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMH MOHSTUSMH CTEPEOMETPUM MPHU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMATUYECKUX PACCYKIACHUM;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEJCTBUSA M3 HHUX MPHU pPEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEpUPOBATH TOHSATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJIY MPSMBIMH B MPOCTPAHCTBE, MEXIY HpsIMON U
MJI0CKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHSATUIMH, CBA3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHJBI MHOTOIPAHHUKOB (IIpU3Ma,
nupamuza, NpsSMOyTOIbHBIN Mapaienenumnes, Kyo);

e KjaccuuIUpoBaTh  MHOTOTPAHHUKM, BbIOMpas  OCHOBaHMUS  JUIs
KJ1acCcu(UKAIUY;

e CBOOOJHO OMNEPUPOBATH TOHATHUSMHU, CBS3aHHBIMH C  CEYCHHEM
MHOT'OTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napajiesibHOE, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA TIOCKOCTH, BBIMOJHATH U300paKeHUST (PUTYD
Ha MJIOCKOCTH;

e CTPOUTHb CEUYEHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIIOJHSITH
(BBIHOCHBIE) IIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTyp:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH  IUIOMIAAM  [OBEPXHOCTEH  MHOTOTPaHHUKOB  (MpU3Ma,
UpamMuia), TCOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, IICHTP,
OCb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUU
Quryps;

e CBOOOJHO ONEPHPOBATH TMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpPaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACUCTBUS HaJl BEKTOPAMH;

e pewmarh 3aJaud Ha JO0Ka3aTEIbCTBO MATEMAaTUYECKUX OTHOLIEHUH U
HaXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJbI
MIpU PEIICHUN MaTEeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH,;

e TMPUMEHATH MPOCTEUIINE MPOrPAMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPHUUECKUX 3a/1a4;

e WU3BJICKaTh, MPEeOOPa3OBBIBATH W HMHTEPHPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MPEACTABICHHYIO Ha
4yepTekax U pUCyHKax;

e TMPHUMEHATH I[IOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBATh PEalbHbIE CUTYyalld, MPUMEHSITh U3y4YCHHBIC MOHSTUS B
mporecce TMOMCKAa  peIIeHUusT MaTeMaTU4ecKu  CcQopMyITHpOBaHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYallMM Ha SI3bIKE T€OMETPHUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJIENN C UCIOJIb30BAHUEM I'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peniarb MPaKTUYECKHE 3aJlayH,
CBSI3aHHBIE C HAX0XKJICHUEM F€OMETPUUYECKUX BEJIMYHH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pa3BUTHUS T'€OMETPUM KaK
COCTaBHOM 4acTu GyHAaAMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca oOyJaronuicsi Hay4uTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATHUAMH, CBSI3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIIOCOObI
TIOJTYICHHUS;

OTIEpUPOBATh MOHATUSIMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIPOM,
KOHYyCOM, c(hepoii u mapowm;

pacmo3HaBaTh Teia BpamieHus (MWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TOJIYUESHHUS TeJl BPAIlCHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHHS,
O00BEMBI W TUIONMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAaIICHHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYI;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3AHHBIMU C KOMOWHALMSIMHU TeEl
BpaliecHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WA TEJIO
BpAaIlCHMUS;

BBIYHCIIATh COOTHOIICHUS MEXIY IUIOIIAIIMUA TTOBEPXHOCTEH U 00bEMaMu
IMOJ00OHBIX TEI;

n300pakaTh u3y4aembie (UTYpHI, BBIOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTYpax, MPEJACTABICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPJIUHAT;
pelIaTh reOMETPUYECKHE 3a/1a4l Ha BBIYMCIICHUE YIJIOB MEXIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYMCIICHHE PACCTOSHUNW OT TOYKH IO IUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TOHSTHUSIMHU, CBSI3AHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUN;

BBITIOJIHATh HM300pa)X€HUST MHOTOTPAaHHUKOB W TEN BpalleHUs MpU
MapajyIeIbHOM  TEPEHOCE, UEHTPAIBbHOM CUMMETPUHU, 3€PKAIbHOU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSAMOM, MpeoOpazoBanusl moqo0us;
CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TE€J BPAIICHUS: CEYEHUs LMJIMHIpa
(mapayienbHO U MEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYca (TapajuiesibHbIe
OCHOBAHUIO U IPOXOASAIINE YePE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/bl TOCTPOCHHSI CEUEHHI: METOJ CJIEAOB, METO]
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/] IIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

NPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHHUs] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIAararlliuX HECKOJBKO IIaroB pELICHMS, €CIH YCJIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOW M HESIBHOU (opMme;

pelmarh 3ajJadyd Ha JOKa3aTeJIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEINYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKALIMOHHbBIE
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 33/1a4;

MPUMEHATh  TIOJYYEHHbICE  3HAHUS HA  [PAKTUKE:  CPaBHUBAT,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBI, CBOWCTBA B  IMpOLECCE IOUCKA  pPEIICHUs
MaTeMaTu4yecku  cHOpPMYJIUpPOBAaHHOM  MpOOJEMBI,  MOJAEIHUPOBAThH
pealbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, UCCIEIOBATh MOCTPOECHHBIE
MOJIEJIA C UCIOJb30BAHUEM TIE€OMETPUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHWE 3a/adud, CBS3aHHBIE C
Hax0>XXJICHUEM T'€OMETPUUECKUX BEJINYNH,;

UMETh TpeACTaBieHUs 00 OCHOBHBIX 3Tamax Pa3BUTHUS TECOMETPUHU Kak
COCTaBHOM 4acTu GyHIaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

BBenenue B crepeoMeTpuio

B3aumHoe pacnonoxeHue npsiMbIx B
MIPOCTPAHCTBE

[TapamienbHOCTh NPSIMBIX U IUVIOCKOCTEH B
IIPOCTPAHCTBE

[leprieHAUKYISIPHOCTD NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

VYTrabl ¥ paccTosTHUA
MHororpaHHuku
BekTopsbl B mpocTpaHCTBE

[ToBTOpeHmEe, 06001IEHNE U CHCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

23

25

16

12

102

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

AHanuTndeckas reoMeTpus

[ToBTOpenue, 0600IIEHNE 1
CUCTEMAaTU3allis 3HaHUI

OO0BEM MHOTOTpaHHUKA
Tena BpaieHus

[Tnomaan moBEpXHOCTH U OOBEMBI
KPYTJIBIX TEI

JIBH)KEHMS

[ToBTOpenue, 0600IIEHNE 1
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuyecTBo yacos

Bcero

15

15

17
24

17

102

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Koan4yectBo 4yacos DJICKTPOHHBIE

Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE

padoThI padoTbI pecypesI
OcHoBHBIE TIpaBUIIa U300pAKEHHS HA hool
school-
PUCYHKE IIJIOCKOCTH, ITapaJUIeIIbHBIX 1 0 0

collektion.edu/ru
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

OCHOBHEBIE paBujia I/I306pa)KeHI/I}I Ha

school-
PUCYHKE IJIOCKOCTH, MapajuIeIbHbIX 1 0 0

collektion.edu/ru
HPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[lonATus crepeomMeTpun: ToUKa, Npsmas,

IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

MpaBmIIa U300paKeHHs Ha PUCYHKE 1 0 0
IUIOCKOCTH, NMapauIeIbHbBIX IPSAMBIX

(0Tpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: mepecekaronuecs MIOCKOCTH,

MepeceKaronmecs npsiMas U MmioCKOCTh; 1 0 0
MOJTyIPOCTPAHCTBO

[TonsTHs: mepecekarouecs MIOCKOCTH,

MepeceKaronmecs npsiMas U MmioCKOCTh; 1 0 0
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHHe
MPOCTEHIINX IPOCTPAHCTBEHHBIX QUTYD, 1 0 0
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHHKH, U300pakeHUE 1 0 0



10

11

12

13

14

MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOMINX O0BHEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

AXCHOMBI CTCPCOMETPHUU U IICPBLIC
CJIICOCTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
ciaencTBus U3 HuX. CriocoOBI 3aaHus
MPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE.
O603HaueHUs NPSAMBIX U TUIOCKOCTEH

N300pakenne cedeHnit mupaMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH 1IBETAMU

N300pakenne ceueHnit mupaMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue
MTOCTPOCHHBIX CEYCHHI Pa3HbIMH 1IBETAMU

N300pakenne ceueHnit mupaMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepecedeHus
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue
MTOCTPOCHHBIX CEYCHHI Pa3HbIMH 1IBETAMU

N300pakenne ceueHnit mupaMuIsl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT YEepPe3 UX
pé6pa. N3o0paxeHue nepecedeHms
MOJTy4YEHHBIX TUIOCKOCTeH. PackparBanue

fcior.edu.ru

fcior.edu.ru
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IIOCTPOCHHBIX CeUCHUH Pa3sHBIMH LIBETAMU

N3o0paxkenne ceueHnii mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJIAT YEPE3 UX
pebpa. M3obpakeHne niepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUI pa3HbIMU LIBETAMHU

Mertoa cienoB A MOCTPOCHUS CeUEHUN
Meton cnenoB sl TOCTPOCHUS CEUCHUI

MerTopa cie1oB Ui HOCTPOCHHS CEUECHUH.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

Merton cie1oB AJIs MOCTPOCHUS CEYECHUI.
CaolicTBa niepece4eHn MPSIMBIX U
IIJIOCKOCTEN

Merton cnenoB sl TOCTPOCHUS CEUCHUI.
CaolicTBa niepece4eHni MPsSIMBIX U
IUIOCKOCTEHN

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTeXkKel U 3aMuch 11aroB
MOCTPOCHUS

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&opax. Co3zmanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
MOCTPOCHHUS

[TocTpoenue ceueHuii B mupaMuie, Kyoe
1o TpémM ToukaM Ha p&bpax. Co3znanue
BBIHOCHBIX YepTeXkKel U 3amuch 11aroB
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MOCTPOCHHS

ITocTpoenue ceuenuii B nupamue, Kyoe
o TpéM Toukam Ha p&opax. Co3nanue
BBIHOCHBIX 4E€PTEKEH U 3aIKCh 11aroB
IIOCTPOEHUS

[ToBropenue niuanumerpuu: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [TomoOue
TPEYTroJIbHUKOB

[ToBTrOpenue mianumetpun: Teopema
Menenas. PacdeTsl B ceueHHUIX Ha
BBIHOCHBIX uepTexax. Mcropus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUU

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnosioxkeHUe NpsIMbIX B
npoctpaHcTBe. CKpeluBaroIuecs
npsimble. [Ipu3Haku ckperuBaromumxcs
npsMbIx. [TapaniensHble npsiMble B
IIPOCTPAHCTBE

Teopema 0 CylIeCTBOBAHUY U
€AMHCTBEHHOCTH NPSAMOM MapaiebHON
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIEH Ha TaHHOU
npsAMoi. Jlemma o nepeceyeHnn
MapajieNbHbIX MPSAMBIX INIOCKOCTBIO

[TapannensHOCTB Tpex mpsMbIX. Teopema o

TpEX mapasuieIbHbIX NpsMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSAMBIX
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[TapannenbHoe MPOEKTHPOBAHHE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. U300pakeHue pa3HbIX
¢buryp B mapamienbHONH IPOEKINUN

[enTpansHas npoekuus. Yromi c
COHANpPaBJICHHBIMU CTOPOHAMHU. YTOJI
MEX]y MPSIMBIMU

3agayn Ha 10KA3aTEILCTBO U
HCCIIEAOBAHNE, CBI3aHHBIE C
PacCIIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

[TonsTHA: TapauIeNbHOCTD MPSIMON U
TUIOCKOCTH B mpocTpaHcTse. [Tpu3nak
napajuieIbHOCTH MPSMON U IIIOCKOCTH.
CaoiicTBa napauieaIbHOCTH IPSIMON U
TUIOCKOCTH

I'eomeTprueckue 3a1a4y Ha BBIYUCIICHUE U
JI0Ka3aTeNIbCTBO, CBA3aHHBIC C
NapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

IlocTpoenue cedeHus, MPOXOIALIETO YEPE3
JAHHYIO IIPSIMYIO Ha 4EPTEkKE U
NapajuIeIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUH

[TapannenbHas TpoeKys, IPUMEHEHUE
JUISL TIOCTPOCHHMSI CEYEHUH Ky0a 1
napamienenumnena. CeolicTa
napajuieNienumea u Ipu3Mbl

[TapannensHble mnockoctH. [Ipuznaku
MapayieNbHOCTH ABYX TUIOCKOCTEH
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Teopema o0 napamiebHOCTH U

€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEeH
gyepe3 TOUKY, He MPUHAIIIEKALTYI0 JAaHHOM

IJIOCKOCTH U CICACTBHS U3 HEE

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
MapaAJICIIBHOCTH MPSIMBIX MEPECECUCHHUS
IIPY NIEPECEUYEHUN IBYX MTapaJlIeIbHbIX
IJIOCKOCTEMN TpEThEN

CaolicTBa napasuieabHbIX MIIOCKOCTEN: 00

OTpe3Kax NapasuleIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEKAY MapajljiebHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH IPAMOM ¢
JBYMS apajljIeIbHbIMU TJIOCKOCTSIMU
[ToBTopenue: reopema [ludaropa Ha
IJI0CKOCTH

IToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a ¥ MPSMOYTOIBHOTO
napasuiesnenumnesia

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napaJuiesnenumneaa

Brruncnenue JUIMH OTPE3KOB B KyOe 1

IPSIMOYTOJIBHOM I1apaJuIeIICIIUIIe e

[TepieHAMKYISAPHOCTH MPAMOUN 1
mnockoctH. [Ipuznak
MEePIEeHIUKYISIPHOCTH MIPSIMOM U
TJI0CKOCTH

[TepieHAMKYISAPHOCTH MPAMOUN 1
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mnockoctH. [Ipuznak
MEPHEeHIUKYIISIPHOCTH MIPSIMON 1
TJI0CKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOISALIEH
yepes TOUKY MPOCTPaHCTBA U
MEePIEHANKYISIPHON K MIIOCKOCTH
[IitockoCcTH M NEPIIEHIUKYISIPHBIE UM
MpsSMbIE B MHOTOTPaHHUKAX
[InockocTH U nepreH UKy PHbIE UM
MPsIMBIE B MHOTOI'PaHHHUKAX

[leprienAuKyISIp U HAKJIOHHASL.
ITocTpoeHue neprneHanKyspa U3 TOUKHA Ha
IPSIMYIO

[eprienAUKYIISIp ¥ HAKJIOHHASL.
[TocTpoeHne nepreHAnKyIIsIpa U3 TOYKHA Ha
HPSIMYIO

Teopema 0 TpEX NEpPHEHANKYIISIPAX
(mpsimast u oOpaTHasi)

Teopema o Tpéx nepneHaAnKyIApax
(mpsiMas 1 oOpaTHas)

Yron Mmexay CKpemuBaromUMUCS
HPSIMBIMU

ITouck nepreHIuKyJISIpHBIX IPSMBIX €
IMOMOIIBIO IIEPIECHANKYIIIPHBIX
IJIOCKOCTEN

OpTOFOHaHBHOC IMPOCKTUPOBAHNC

[TocTpoenue ceuenuii kyba, MpU3Mbl,
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MPaBWJIbHOM MUPAMUbI C TOMOILBIO
OPTOTOHAJIBLHOM MPOEKIINU

[TocTpoenue cedenuii Kyoa, mpU3MBbI,
MIPaBUJIBHON MUPAMU/IBI C IOMOIIBIO
OPTOTOHAJILHOM MPOEKINHU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJBHO MI0cKocTU. IlnockocTn
CUMMETPUN B MHOTOTpaHHHUKaX

[Ipu3HaK neprneHAuKyYISIPHOCTH MPSIMOM U
IUIOCKOCTH KakK CJIEZICTBUE CUMMETPUHU

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSHUMN OT TOYKH [0 IIIOCKOCTH

[IpaBunbHBIE MHOTOIpaHHUKH. Pacuér
pPacCTOSHUM OT TOYKHU 0 IIIOCKOCTH

CrniocoObl OIyCTUTh NEPIEHANKYIISAPHI:
CUMMETPHS, CABUT TOUKH I10
MapalyIeIbHOM MIPSAMOU

CaBur no HenapaieabHON IPSIMOH,
W3MEHEHUE PACCTOSHUI

KonrponsHas pabora "B3aumuoe

p p

PacTOIOKEHUE TIPSIMBIX U TUIOCKOCTEH B
npocrpaHcTae”

IToBTOpEHME: Yroa MeX Iy NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHUE: yrom Mexy
CKPELIMBAIOIUMHUCS MPSIMBIMU B
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MPOCTPAHCTBE

I'eomeTprueckrie METObI BBIYUCICHUS
yrIila MEeXAy NPSMBIMUA B MHOIOTPaHHUKAX

JByrpanubiii yroj. CBONCTBO JTUHEMHBIX
yTJI0B IBYTPAaHHOTO yTia

[lepnennukynspHbie miaockoctu. CBoiicTBa
B3aMMHO NEPHEHANKYJISIPHBIX INTIOCKOCTEN

[Ipu3Hak nepnesaAuKyISIPHOCTH
IIJIOCKOCTEH; TEOpeMa O MPSAMOU
MEePECEUCHUS JBYX TIOCKOCTEN
MEPIEHIUKYIISPHBIX TPETHEH IIIOCKOCTH

[IpsiMoyrosbHBII napauienenunesn; Kyo;
U3MEpEHUs, CBOWCTBA IPSIMOYTOJIBHOIO
napaJjuiesnenuneaa

Teopema o aAuaroHaau NpSMOYroJbHOTO
napasieNienuneaa u CIeICTBUE U3 Heé

CrepeomeTpriecKre U IPUKIa HbIC
3a7a4M, CBA3aHHbBIEC CO B3aUMHBIM
pACIIOJIOKEHUEM IIPSAMBIX U TUIOCKOCTH

[ToBTOpEeHME: CKpEIIMBAIOIINECS MIPSMBIE,
napajuieNbHbIE TNIOCKOCTH B CTaHJAPTHBIX
MHOTOTPaHHUKAX

ITapa napaynenbHbIX IIOCKOCTEW HA
CKPELIUBAIOIINXCS MIPSAMBIX, PACCTOSIHUE
MEKy CKPEILMBAIOIUMHUCS NIPSIMBIMHU B
MIPOCTBIX CUTYALHSIX

PaccrosiHue oT TOUKH J10 IIIIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IIIIOCKOCTH
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Brrunciienue paccToOSHUN MEXITY
CKPEILHBAIOIIUMHUCS MIPSIMBIMHU C
MIOMOLIBIO NEPIIEHAUKYIIPHON IIIOCKOCTH
TpéxrpaHHslid yroji, HEPaBeHCTBA JJIs
TpexrpaHHbIx yrioB. Teopema [Iudaropa,
TEOpPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yIJIa

DneMeHTHI chepruuecKoil reoMeTpuu:
reoJIe3NYECKue JINHUU Ha 3emiie

Konrtponbnas padora "Yrisl u
paccrosiHus"

Cucremaru3zanus 3HaHUN "MHOTOrpaHHUK
M €ro DIeMEHTHI"

[Tupamupa. Buasl nupamuy. [lpaBunbaas
nupamMuaa

[Ipusma. IIpsmas u HaKJIOHHASI IPU3MBI.
[IpaBunbHas npuszma

[Ipssmoit napainenenunen,
IPSIMOYTOJIbHBIN Napasuienenunesn, Kyo
Brinykiibie MHOrorpaHHuku. Teopema
Ditnepa

Beinyknbsie MHOrorpanHuku. Teopema
Olinepa. IIpaBuiibHBIE U NOTYNIPAaBUIIbHBIE
MHOI'OTPaHHUKH

Kontponbnas padota "MHororpaaHuku”

[lonsTHE BEKTOpa HA IIJIOCKOCTH U B
IIPOCTPAHCTBE

CymMa BEKTOpOB



93
94
95

96

97

98

99

100
101
102
103
104
105
106
107

Pa3zHocTh BEKTOPOB
[IpaBuio nmapasenenumnena
YMHOXEHHE BEKTOpa Ha YUCIIO

Paznoxenue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAINX B OJTHON
IIJIOCKOCTH

CKaJ'IprHOG IMMPOU3BCACHUC

Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE

[Ipocreiimme 3a1a4u ¢ BEKTOpaMH
[Ipocreiiine 3a1a4u ¢ BEKTOpaMU
[Ipocreiimme 3a1a4u ¢ BEKTOpaMH
[Ipocreiiine 3a1a4u ¢ BEKTOpaMU
O06001eHre U cucTeMaTU3aIs 3HaHUI
O060061eHre u cucTeMaTu3alus 3HaHu|
Wrorosas koHTpoJsibHas paboTa
HroroBas koHTponbHas paboTa

OO000IIEHNE U CUCTEMATHU3allHs 3HAHWH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

—
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11 KUIACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue Temsl "KoopauHaTel BEKTOpa
Ha IUIOCKOCTH U B IIPOCTpaHCTBE"

[ToTOpenue Temol "CkansipHoe
MPOU3BEJECHNUE BEKTOPOB"

[ToBTOpeHue Tems! "Boruncinenue yria
MeX/ly BEKTOpaMu B IPOCTpaHCTBE"
[ToBTOpEeHME TeMbl "Y paBHEHNE NPSIMOH,
IIPOXOJAIIEN Yepe3 1Be TOUKu"
YpaBHEHME IIIIOCKOCTH, HOPMAJIb,
YPaBHEHHE IUIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH, HOpMaJlb,
YpaBHEHUE IJIOCKOCTH B OTPE3KaX

BGKTOpHOG MMPOU3BCACHUC

JInneliHbIe HEPABEHCTBA, JIMHEMHOE
IpOrpaMMUPOBaHUE

JIuneliHbIC HEPABEHCTBA, JIMHEMHOE
IIPOrpaMMUPOBAHUE

AHaIUTHYECKHE METO/Ibl pacuéra yria
MEXy MPSIMBIMH B MHOTOTPaHHUKAX

AHaIMTUYECKHE METO/IbI pacuéTa yria
MEXy IIOCKOCTSIMUA B MHOTOTPaHHUKAX

®dopMya pacCTOSHUASL OT TOUKH 10

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHBbIE
uugposbie
o0pa3oBaTe/bHbIE

pecypcebl
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IIJIOCKOCTH B KOOpAHWHATax

HaxoxneHnue paccTossHUM OT TOYKHU 110
TUTIOCKOCTH B KyOe

Haxoxnenve paccTossHUM OT TOYKH 10
TUIOCKOCTH B MPABUJILHON MTUPAMHUIE

KontponsHast pabota "AHanutuaeckas
reometpus"

CeuecHus MHOT'OIPpaHHUKOB: CTAaHAAPTHBIC
MHOT'OIrpaHHUKHA

Ceuenuns MHOI'OI'PaHHUKOB: METOA CJICI0B

CC‘IGHI/ISI MHOFOFpaHHI/IKOBZ CTaHI[apTHBIC
IJIOCKOCTH, MEPECEUCHUS MPSAMBIX U
IJIOCKOCTEN

[TapannenbHble psIMbIE U IUIOCKOCTH:
napajuleIbHbIE CEUECHUS

[TapannenpHble IPsIMBbIE U TUNIOCKOCTH:
pacy€T OTHOLIEHUN

[TapaynenbHbIe PAMBIE U TUIOCKOCTH:
YIJIBI MEKTY CKPEIIMBAOIIUMUCS
PSMBIMU

[IepnieHauKyIsIpHBIE NIPSIMBIE U
IJIOCKOCTH: CTAHIAPTHBIE ITAPbI
NEePHEHANKYISIPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB

[IepnieHauKyIsIpHBIE NIPSMBIE U
IJIOCKOCTH: TEOpPEMA O TPEX
HNEPIEHANKYIISIPAX

[lepnenukynsgpHble NPsIMbIE U
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IIJIOCKOCTH: BBIYUCJIICHUSA AJINH B
MHOI'OI'paHHHUKaXx

[ToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, ()OPMYJIBI JIJIst
TIoIIa e, cooOpakeHUs 10 100us

[ToBTOpEHUE: MIIOIIA TN
MHOTOYTOJILHUKOB, (POPMYIIBI JJIsI
Ioniael, cooopakeHus moaoous

[ToBTOpEHUE: MIIOIIATU
MHOTOYTOJILHUKOB, ()OPMYJIbI JIJIs
ioniaiel, cooopakeHus moaoous

[Imomaau ceyeHnii MHOTOrPaHHUKOB:
IUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MOJ00us

[Tnomany ceueHnit MHOTOTpaHHUKOB:
TUTOINAN TOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPAKECHUSI TTIOT00MsI
Konrtponsnas padora "I[loBTOpenue:
MHOTOT'PaHHHUKH, CEUCHHS
MHOTOTPaHHUKOB"

O06BéM Tena. O6beM NPSMOYTOJIBHOTO
napanjenenunesa

3amaun 00 yaBOCHUH Ky0Oa, O KBaApaType
Ky0a; O TPUCEKITNH yTJia
CrepeoMeTpHUuECKHUE 3a/1a41, CBSI3aHHBIE C
00BEMOM MPSAMOYTOJIBHOTO
napajuiesienunea

HpI/IKJ'IaI[HLIe 3aJa4M, CBA3aHHBIC C
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BBIUHCJICHHEM 00bEMa MPSIMOYTOJILHOTO
napajuieNienumne1a

O06BEM psAMON TIPU3MBI

CrepeoMeTpHUyECKHUE 3a/1a41, CBSI3aHHBIE C
BBIYUCIIEHUEM 00BEMOB IPSMOM MPU3MBI

HpI/IKJ'IaI[HI)IG 3aJa4u, CBA3aHHBIC C
00BEMOM TIPSMOI TIPU3MBI

Brrancinenne 00bEMOB TeJ ¢ TOMOIIBIO
omnpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM MPU3MBI

Brrancnenue 06bEMOB Tel ¢ TOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
IUPaMUJIbI

®dopmyna o0bEMa mupamuael. OTHOIIICHUE
00bEMOB MUPaMU/ C OOIITUM yTIIOM
®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00BEMOB UpaMuU ¢ OOLIUM YIJIOM
CrepeoMeTpHUyeCKHUE 3a/1a41, CBSI3aHHBIE C
00BbEMaMU HAKIIOHHOM MTPU3MBI
CrepeoMeTpHUeCKHUE 3a/1a41, CBSI3aHHBIE C
00BEMaMU TTUPAMHUTBI

[Ipuknanueie 3axauu o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM HAKJIIOHHOM
MIPU3MBI

[Ipuknanueie 3axauu o Teme "OO0bEMBI
Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

[Ipumenenue 06bEMOB. Beruncnenne
pPaccTOSHUS 10 TUIOCKOCTH
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KonTtponbhas padota "O0bEM
MHOTOTpaHHUKA"

unuaapuyeckast MOBEPXHOCTbD,
00pa3yrolue MWIHNHIPUIECKON
MOBEPXHOCTHU

Humuaap. [psamoit KpyroBoW LWIMHAP.
[Inomaap NOBEPXHOCTH LUIMHpA
Konnueckas moBepxHOCTb, 00pa3yromue
KOHU4YECKOH noBepxHocTu. Konyc
CeueHune KOHyca MI0CKOCTHIO,
NapajieabHOM MIIOCKOCTH OCHOBAHUSA
VYceuénnslii konyc. M3o00paxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB
[Tnomaas 60KOBOM MOBEPXHOCTH U
MTOJTHOM TOBEPXHOCTH KOHYCa

[Tnomaas 6OKOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckue 3a1a4u Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
IIOCTPOECHUEM CEUYEHUI IIMIINH/PA, KOHYyCa

CrepeoMeTpHUYECKHUE 3a/1a4d Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MOCTPOCHUEM CEUCHHI ITWINHIPA, KOHYyCa
HpI/IKJ'IaI[HI)IG 3aJa4u, CBA3aHHBIC C
IITAHAPOM

HpI/IKJ'IaIIHBIe 3aJa4H, CBA3aHHBIC C

NUWIMHAPOM

Cdepa u map
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[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUIOCKOCTBI0. Bu 1 n300pakeHue mapa

ITepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By 1 m300pakenue mapa

VYpasuenue chepsl. [Inomans cepst u eé
yacTen

Cummerpus chepsl 1 mapa

CrepeomeTpuyuecKue 3a1auu Ha
JIOKA3aTeIbCTBO M BHIYHUCIICHUE,
CBsI3aHHBIE CO Cepoii U MapoMm,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO

CrepeomeTpuuecKkue 3aj1auu Ha
JIOKA3aTeIbCTBO M BHIYHUCIICHUE,
CBsI3aHHBIE CO CEpOi U mapom,
MIOCTPOCHHEM MX CEUCHHH TIOCKOCTHIO
[TpuknaaHbie 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA IJIOCKOCTH,
BBIYUCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC
mogoous

PaznuuHble KOMOMHAIIMN TN BPAIICHUS U
MHOTOT'PAaHHUKOB

3anauu o teme ""Tena U MOBEPXHOCTH
BparnieHus"

3anauu 1o teme "Terna U MOBEpXHOCTH
BpauieHus"
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KonTtponbHas padota "Tena u
MOBEPXHOCTHU BpalieHus"

O06wém nununaapa. Teopema 06 00bEMeE
MMpAMOIo mMUuJInHApa

Borancinenue 06bEMOB Tel ¢ TOMOIIBIO
omnpenenénHoro uHrerpana. O0bEM
KOHyCa

[Tnomaay OOKOBOK M HOJHOMH
MOBEPXHOCTH KOHYCa

CrepeomMeTpHUeCcKUe 3a/1auu, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMOB IMIIMHIPA,
KOHycCa

[Ipuknanueie 3anauu o Teme "OObEMBI U
TJIOIIAM TTOBEpPXHOCTEH Ten"

OO0BEM IIapa U MapoBOTr0 CEKTOPA.
Teopema 06 06béme mapa. [lnomans
cdepsl. CTepeomMeTpUyecKre 3a1auu,
CBSI3aHHBIE C BBIUHMCIIEHHEM 00HEMOB
nrapa, mapoBOTr0 CETMEHTA M IIapOBOTO
CeKTopa

[Tpuxnagusie 3anaun no Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa u
wiomaabio chepsl. COOTHOIIECHHUS MEXTY
IUIOINASIMH TOBEPXHOCTEH U 00BEMaMu
MOJA00OHBIX TE

[TogoOHBIE TETa B TPOCTPAHCTBE.
H3menenne o0bEMa npu nogo0uu.
CrepeoMeTpHUeCKHe 3a/1a4H, CBSI3aHHBIE C
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BBIUKCJICHHEM 00BbEMOB TeJl U IUTOIaeH
MMOBEPXHOCTEN

KonTponbnas padora "[Tnomanu
MOBEPXHOCTU U OOBEMBI KPYTIIBIX TET"

JBmkeHus npoctpaHcTBa. OTOOpakeHusl.
JIBrokeHust U paBeHCTBO ¢uryp. Oouue
CBOMCTBA JIBUKECHUU

Buael nBrkeHuUid: mapaiebHbIA
MEPEHOC, LIEHTPaNIbHAs CUMMETPUS,
3epKalibHasi CAMMETPHS, IOBOPOT BOKPYT
PSMON

[IpeobpazoBanus nomoodwus. [Ipsmas u
chepa Ditnepa

I'eomerpuueckue 3agaun Ha TIPUMEHEHUE
TIBUKCHHSI

Kontponbhas pabota "BekTopsl B
npoctpaHcTae”

Ob6o06maromee mosropenue 11 moHATHH U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTHU3aLMsl 3HAHUI:
"TTapannenbHOCTh NPSMBIX U IUIOCKOCTEH
B [IpOCTpaHCTBE"

O6o06matomee moBTopeHue 11 moHsaTHit 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTH3al1sl 3HAHUIL:
"Bekropsl B mpocTpaHcTBE"

Ob6o06maromee mosropenue 11 moHATHH 1
METOJI0B Kypca reometpun 10—11
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KJIACCOB, CUCTeMAaTH3alsl 3HAHUIL:
"BekTopsbl B mpocTpaHcTBe"

Ob6o6maromee moropenue 11 noHsATHi 1
MeTOoJI0B Kypca reomeTtpun 10-11
KJIACCOB, CHCTEMAaTH3aIlMs 3HAHWI:
"OO6beM MHOTOTpaHHUKA"

Ob6o6maromee moropenue 11 nmoHATHH U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O0beM MHOTOTpaHHUKA"

O6o6maromee noproperne 11 moHsTHii u
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTEMAaTH3aIis 3HAHUH:
"TTnomaam MOBEPXHOCTH U O0BEMBI
KpYyIJbIX Ten"

Ob6o6maromee moropenue 11 noHsATHH U
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIMsI 3HAHUI:
"TTnomanay MoBEpXHOCTH M 0OBEMBI
KpYyIJbIX Ten"

Hrorosast KoHTpoJbHAS paboTa
HroroBast koHTpOIbHAs paboTa

[ToBTOpeHnue, 0600IIeHNE U
CUCTEMAaTHU3alus 3HaHUN

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

Wcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHN
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAyKH U €€ POoJIb B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ poJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUHI

Hcropus pasBuTHS CTEPEOMETPUM KAK
HAyKHU U €€ POoiib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pasBuTHs CTEpEOMETPUM KaK
HAyKHU U €€ POoiib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102






YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIbBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

Marematuka: Anredpa v Hayaju0 MaTEMaTUYECKOIO aHAJIN3a, TEOMETPHSL.
I'eomerpust 10 - 11. Atanacsu JI.C. u agpyrue. U3narensctBo "[IpocBemenue”,

2019

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA
Meroauueckue pexomenganuu. 10-11 knaccesl (k yueonuky Artanacsu JI. C. u

np.). U3gatensctBo "l[Ipocsenienue”

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

http://school-collection.edu.ru/






