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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus siBnsieTcss OHUM H3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, TaK KaK OOECHEYMBAET BO3MOXKHOCTh HW3YYCHHS
OUCIMIUIAH  €CTeCTBEHHO-HAYyYHOW  HAMpaBIIEHHOCTH W TPEAMETOB
T'YMaHUTAPHOTO IKKIIA. [IoCKONBKY JIormdeckoe MbIIUIeHHE, PopMUPYEMOe TTPU
U3YYCHUU  OOYYaIOIIUMHCS  TOHATHHHBIX  OCHOB  T€OMETPHUH,  IIPHU
JI0Ka3aTeILCTBE TEOPEM M MIOCTPOCHHH IETIOYKH JIOTUYECKUX YTBEPKICHUN TIPU
PEIICHUN TEOMETPUICCKUX 3aJ1a4y, YMCHHUE BBIJIBUTATh U OMIPOBEPraTh THIIOTE3bI
HEMOCPEACTBEHHO HCIOJIb3YIOTCA MPU PEUICHUH 3a7a4 €CTECTBEHHO-HAYYHOT'O
[IUKJIA, B YACTHOCTHU (HU3MUECKUX 3a7ad.

Llenp ocBoeHuss nmporpammbl yudeOHOro Kkypca «l'eomerpus» Ha
yrayOnéHHOM  ypOBHE —  pa3BUTHE  WHIUBUIYAIbHBIX  CIIOCOOHOCTEH
oOydaromuxcss NpyU H3yYEeHUH TEOMETPHUM, KaK COCTABIISIIOIICH MpPEIMETHON
obnactu «Marematuka U uMH(pOpMaTHKa» dYepe3 obOecreueHrne BO3MOKHOCTHU
NpUOOpETEeHUsT U UCTOJIB30BaHUS 0oJiee TIyOOKHX TeOMETPUYECKUX 3HAHUU U
JNEUCTBUN, CHEU(PUIHBIX TEOMETPUHM, W HEOOXOIUMBIX I YCIEIIHOTO
npodeCCUOHAIBHOTO ~ 00pa3oBaHUs,  CBSI3aHHOTO  C  KCIOJIb30BAaHUEM
MaTEeMaTHUKH.

[TpropuTeTHEIMH 3aJaYaMU Kypca TE€OMETpPHHM Ha YriayOJIEHHOM YPOBHE,
PACIIMPSIONINMH ¥ YCUIUBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SBJISTFOTCSI:

pacHIMpeHrue MPeACTaBICHNUs] O T€OMETPUH KaK 4acTH MUPOBOU KYJIbTYpPbI
1 GOpMUPOBAHNE OCO3HAHUS B3aMMOCBSA3H T€OMETPUH C OKPYKAIOLTIM MHPOM;

dbopmHpoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIITUX MAaTEMAaTHYECKHX MOJICTISAX, MO3BOJISIONINX OMUCHIBATh M WU3Yy4aTh
pa3Hble SIBJICHUS OKPYXKAIOIIETO MHUpa, 3HAHWE MOHATUHHOrO amnmapara Io
pazneny «CtepeoMeTpusy y4eOHOro Kypca reOMEeTpHH;

dbopMHupoBaHUEe  yYMEHHUSA  BIIaJeTh  OCHOBHBIMH  TOHATUSIMH O
MIPOCTPAHCTBEHHBIX (UTYpaX M WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn U yMEHHE WX MPUMEHSATh, YMEHHsSI JJOKA3bIBaTh TEOPEMbI U HAXOIUTh
HECTaHIapTHBIE CTIOCOOBI pelIeHHs 3a/1a4;

dbopMHEpoOBaHUE YyMEHHUS pACIO3HABAThH Ha YepTekKaX, MOJEISAX U B
pealbHOM MHUPE MHOTOIPAaHHMKM HM Tejla BpalleHWs, KOHCTPYHPOBAThH
reoMeTpUUYECKHUe MOJIEIH;



dbopmupoBaHue NOHUMAHUS BO3MO>KHOCTH aKCMOMaTUYECKOTO
MOCTPOEHUsI MaTEMaTUYECKUX TEOpHuil, (OpMUPOBAHHE IOHUMAHUSA POJIU
AKCMOMAaTUKH MPH MPOBEICHUU PACCYKICHUM;

(bopMHpoBaHUE YMEHUS BIIAI€Th METOJAAMM JTOKA3aTeIbCTB U AITOPUTMOB
pelIeHns, YMEHUS UX MPUMEHSTh, MPOBOJIUTh AOKA3aTEbHbBIE PACCYKACHUS B
XOJIe PEIICHHs] CTEepPEOMETPUYECKUX 3a7a4 M 3a7a4 C M[PaAKTHYECKUM
colepkaHueM,  (opMHpoOBaHHME  TMPEACTABIEHUS O  HEOOXOAMMOCTHU
JI0Ka3aTeIbCTB MpPU OOOCHOBAHMM MAaTeMaTHYECKUX YTBEPKICHUM U POJU
AKCMOMAaTUKH B IPOBEACHUU JI€TYKTUBHBIX PACCYKICHUN;

pPa3BUTHE W COBEPIICHCTBOBAHUE WHTEIUICKTYAIbHBIX M TBOPYECKHUX
crocoOHoCTE| oOyJaromuxcs, NI03HABATEIbHON AKTHUBHOCTH,
UCCJIEN0BATENbCKUX YMEHUN, KPUTUUHOCTH MBIIUIEHUS, UHTEPECA K U3YUYEHUIO
r€OMETPUH;

dbopmupoBaHue GyHKIMOHATBHOM IPAMOTHOCTH, pEIEeBaHTHOM
F€OMETPUU: YMEHHUSI pPACMO3HABaTh MPOSBICHUS TE€OMETPUUECKUX MOHSITHUH,
O0OBEKTOB W 3aKOHOMEPHOCTEHW B pPEATbHBIX KU3HEHHBIX CHUTYallUAX WU TPHU
W3YUYCHUHM JIPYTHX YYEOHBIX MPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJICIMPOBAHMS pEaJbHbIX CHUTYallMil, HWCCIEIOBAHUS
MOCTPOEHHBIX MOJEJIeH, MHTEPIPETALNH MMOTYUYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpPKATEIIbHBIMU JIUHUSIMU y4eOHOTO Kypca «l eomeTpusi»
B 10-11 xmaccax sBisitorcsi: «lIpsiMble W TIJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpameHus», «BeKTOppl HW KOOpIHWHATHI B
IPOCTPAHCTBEY, «/IBHMKEHUS B MPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHITUSIMIY», PEIEBAHTHBIMU I'€OMETPUH Ha YTIyOJIEHHOM YpOBHE OOyYEHHS B
10—-11 kmaccax, OTHOCUTCS] KO BCEM COJIEPKATENbHBIM JUHUSM y4eOHOT O Kypca,
a (¢GopMHUpOBaHUE JIOTHYECKUX YMEHUU paclpeliensieTcss He TOJIbKO II0
colepKaTelibHbIM JIMHUAM, HO MW 10 TojgaM oOyueHusa. CoxepxaHue
oOpa3oBaHMs, COOTBETCTBYIOLEE MpPEIMETHBIM pe3yjbTaTaM OCBOEHUS
denepaibHON pabouell MporpaMmbl, paclnpeleiEHHbBIM MO0 rojaM O0yuYeHus,
CTPYKTYpPHpPOBAaHO  TakkMM  00pa3oM, 4YTOOBI KO BCEM  OCHOBHBIM,
MPUHIMIIHATBHBIM BOIIpOcaM OOydyaromuecss o0palaiuch HEOJAHOKPATHO. DTO
MO3BOJISIET OPraHU30BaTh OBJIAJCHUE TIEOMETPUUYECKUMHU TOHSITUSIMH U
HaBbIKAMH TIOCJIEJIOBATENIbHO M TOCTYIATEIbHO, C COOJIIOJICHUEM MPUHIIUIA
IIPEEMCTBEHHOCTH, @ HOBBIE 3HAaHWA BKIIOYAaTh B OOLIYIO CHCTEMY
r€OMETPUYECKUX TMPEACTABICHUN OO0ydYaronmxcs, paciupsiss U yriyonss eé,
o0pa3ysl IPOYHbIE MHOKECTBEHHBIE CBA3H.

[lepexo K M3y4YEHUIO TEOMETPUU HA YTIyOIEHHOM YPOBHE TTO3BOJISIET:



co3matk ycioBus i guddepeHnHanuu  00ydeHHUsS, TOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECHEUUTh YIIyOJIEHHOE
U3y4eHHE TeOMETPHUH KaK COCTaBJIstoIIeH yueOHoro nmpeamera «MatemaTukay;

MOATOTOBUTh OOYYAIOIIHUXCSA K TMPOJOJDKCHUIO M3YyYCHHS] MATEMAaTHKH C
y4éToMm BBIOOpa OyayIieit npodeccuu, odecrieunBas IPEEeMCTBEHHOCTb MEXKTY
o01muM 1 npodeccuoHaIbHbBIM 00pa30BaHUEM.

Ha wmsyuenue yueOHOro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 gaca B Henento), B 11 kitacce —
102 gaca (3 yaca B HezeNIO).



COIAEPXAHUE OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUA cTepeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 akKCHMOMaTUYECKOM IOCTPOEHUH CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anmHOe pacnosiokeHHe NPSIMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECH,
IapajulesIbHble U CKpeluBarommecs npsmelie. IIpu3Haku ckpemuBarommxcs
npsAmeiX. [lapamienpHOCTP TOPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
IapajulesIbHbIe MpPsSMbIE B IIPOCTPAHCTBE, NAPALICIBHOCTb TPEX MPSAMBIX,
MapajuleIbHOCTh MPSAMOW M IUIOCKOCTU. [lapaimenpHO€ M LEHTpaabHOE
NpOEKTUpOBaHUE, n300pakeHue ¢uryp. OCHOBHBIE CBOWCTBA MapajlieIbHOIO
npoekThupoBanus. M3o0paxkenue ¢uryp B mapamiedbHON MPOEKUUU. YTIbI C
COHAIIPABJICHHBIMA CTOPOHAMH, YIOJl MEXIy HpPSAMBIMA B HPOCTPAHCTBE.
ITapannenbHOCTh  IJIOCKOCTEH:  MapajlIeJbHbIE  IJIOCKOCTH,  CBOWCTBA
napajienbHbIX IUIocKocTed. Ilpocreiiine npocTpaHCTBEHHbIE (UIYphl Ha
IJIOCKOCTU: TETPa3p, MapaJlIEICIUIIE ], IOCTPOCHUE CEYCHUN.

[leprieHIUKYISIPHOCTH IPSIMOM U INTIOCKOCTH: NEPIEHAUKYJIIIPHBIE ITPSMBIE
B IIPOCTPAHCTBE, IPSIMBIC MapAJIEIbHBIE U NEPIECHAUKYISAPHBIE K IUIOCKOCTH,
MIPU3HAK NEPHNEHAUKYJIAPHOCTA NPSIMOM M IUIOCKOCTH, TE€OPEMA O MPSIMOMN
IIEPIICHIUKYJIAPHON IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYNSIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHue OT MNPSIMOW JO IJIOCKOCTH, MPOEKUus (Urypbl Ha IUIOCKOCTD.
[leprieHIUKYISPHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHIUKYJAPHOCTH JBYX
IocKocTer. Teopema o TpEX NMePHEHIUKYISAPaXx.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY NPAMOU U IIIOCKOCTHIO, IBYTPAaHHbBIN
yroJl, JIMHEMHBIA YTOJ JBYTPAaHHOIO yryia. TpEXTpaHHBIA W MHOTOTPAaHHBIE
yrael. CBOMCTBA IJIOCKUX YIVIOB MHOTOTpaHHOro yria. CBOWCTBA IUIOCKHX U
JIBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yryia. TeopeMbl KOCHHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJIa.

MHOrorpaHHuKH

Buabl MHOrOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
npu3Ma, mpsMas W HAKIOHHAs TpPU3MbI, OOKOBas M TOJIHAg MOBEPXHOCTh
npusMsbl. [lapamenenunen, TpsSAMOYTOJIbHBINA MAPAIUICIICIIUIIE U €r0 CBOMCTBA.
Kparuaiimmne myTM Ha MOBEPXHOCTM MHOTOrpaHHUKa. Teopema Ousepa.
[IpoctpanctBennas teopema I[ludaropa. [Mupamuna: n-yrompHas nupamuna,



npaBwibHas U yceu€HHas nupamuabl. CBoiicTBa pébep M OOKOBBIX TIpaHei
NpaBUIbHOW nupaMubl. [I[paBUiibHBIE MHOTOTPAaHHUKW: MPaBUIIbHAA NPU3Ma U
[IpaBWIbHAs NMpaMHUa, NPAaBWIbHAs TPEYroJjbHAs NMHUPAMUIA U NPABUIIBHBIN
TeTrpa’ap, KyO0. IlpencraBieHue o NpaBWIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
JNOEKad AP U UKOCADIP.

Brluncnenue 3J1eMEHTOB MHOTOTPAHHHUKOB: péEOpa, auaroHaidu, YTJbl.
[Tnomans OGOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSIMOW TMPHU3MBI,
IUIOLIAJh OCHOBAHMM, TeopemMa O OOKOBOMl MOBEPXHOCTH MNPSAMON MPU3MBI.
[Tnomans OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABUILHOW THUPAMUJIbI,
TeopemMa O IUIOLIAAN YCEUYEHHOU ITUPaAMU/IBI.

CummMmeTpus B MNPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU MPABUIbHBIX
MHOTOTpaHHUKOB. CUMMETpHsSI B NPaBWIBHOM MHOIOTPAHHUKE: CUMMETPUS
napajulesIenunea, CAMMETPUSl NIPABWIBHBIX NPHU3M, CUMMETPHS INPABUIBHON
IAPaMUBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOpP B NMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPHI KOJUIMHEAPHBIC, COHANPABJIEHHBIE W IPOTUBOIOJIOKHO
HalpaBJICHHbIE BEKTOpPbL. PaBEeHCTBO BEKTOpPOB. JIEWCTBHUS C BEKTOpPaMH:
CJIO)KEHHE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha uyucio. CBoicTBa CIIOKEHHS BEKTOpOB. CBOMCTBA YMHOXXEHHS
BeKTOpa Ha yucno. IloHarne  kKomIuiaHapHble  BeKTOpbl.  [Ipu3Hak
KOMIUIAHApPHOCTH TpEX BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o
Pa30KEHUHU BEKTOpa I10 TPEM HEKOMIUIaHApHbIM BekTopam. IIpsmoyrosnbHas
cucTteMa KoopAuHAaT B mpocTtpaHcTBe. KoopnaunHatel BekTopa. CBA3b MEXIY
KOOPAMHATAMHA BEKTOPA M KOOPAMHATAMU TOYEK. YTOJ MEXKJIYy BEKTOpPaMH.
CkansipHOE IPOU3BENECHUE BEKTOPOB.

11 KUIIACC

Tena Bpamenust

[Tonatus: nWIMHApPUYECKass TMOBEPXHOCTh, KOHWYECKasi IMOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, OOpasylomue MoBepXxHOCTeH. Tenma BpalmieHwHs:
IWINHAP, KOHYC, YCEUEHHBIM KOHyC, cdepa, map. BzaumHoe pacrnonoxeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0OpaxkeHue Temn
BpalieHus Ha riockoctu. Pa3BépTka munuHapa u konyca. Cummerpus cepol u
mapa.

O6béMm. OcHoBHBIE cBoMcTBa 00bEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Mapaliieyenumnena u ciueactsus u3 He€. OObEM mpsiMoll U



HAKJIOHHOM TMPU3MBbI, IWIMHIApPA, NUpaMuabl M KoHyca. OO0BbEM 1mIapa u
IapOBOr0 CErMEHTA.

KomMOuHanuu Ten BpaiieHus U MHOTOrpaHHUKOB. [Ipu3ma, BrucaHHas B
LIUJMHIpP, ONMUCaHHas OKojo uuiauHapa. Ilepeceuenne cdepbl u 1mapa c
miockocThio. Kacanue mapa u cepsl miockocteto. [ToHsTHE MHOTOTpaHHUKA,
OMKMCAHHOTO OKOJIO c(ephl, chepbl, BOIMCAHHOM B MHOIOTPaHHUK WA TEJO
BpAIlICHUS.

[Tmomaar MOBEPXHOCTH IUIMHApPA, KOHYCa, TUIOMAIb chephl U e€ JyacTei.
ITomobme B mpoctpancTBe. OTHOImIEHHE OOBEMOB, ILIOIIAJCH IMOBEPXHOCTEH
nono6usix Guryp. [IpeoOpazoBanue nmomobusi, romorerus. Permenue 3aaad Ha
ITIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue cedyeHUil MHOTOTPAHHUKOB M TENl BpAIICHUS: CEUYCHUS
UMIMHIpa (MapajiieIbHO M MEPHEHAMKYISIPHO OCH), CEUEeHHUS KOHyca
(mapasienbHble OCHOBAHHMIO W TPOXOJAIIME Yepe3 BEpIIMHY), CEUCHHUs Iapa,
METOJIbl TIOCTPOEHUSI CEUYEHUW: METOJ  CJIEIOB, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METO MIEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MIPOCTPAHCTBE

Bektopel B mnpocTtpaHcTBe. Omnepauuu Haja BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBONMCTBAa BEKTOPHOro yMHOXeHus. [IpsimoyrosbHas
CUCTEMa KOOpJAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOopa. PasnoxeHue
BekTopa 10 ©0asucy. KoOopAWHATHO-BEKTOPHBIM METOJ TMPU PELICHUH
F€OMETPUYECKHUX 3a]1a4.

JABUKEeHNS B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OTobpaxkeHus. /[BrkeHHUsI 1 paBEeHCTBO QUTYD.
OO6mue cBoiicTBa JABMIKEHMM. Buapl JIBWKEHUN: TapauielbHBIA TEPEHOC,
LEHTpaJbHAsl CUMMETPHS, 3€pKalibHas CUMMETPHs, MOBOPOT BOKPYT MHPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

chOPMHUPOBAHHOCTh  TPAXKIAHCKOW  MO3UIMM  OOYyYaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O 4JI€HA POCCUUCKOTO OOIIECTBa, MPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUH,
MpoIeAyp TPaKIaHCKOro OO0IIecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHHUE
B3aMMO/JICHCTBOBAaTh C COLMAIbHBIMH HMHCTUTYTAMHU B COOTBETCTBUU C HUX
(GYHKIUSAMY 1 HA3HAUYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaXKTAHCKOW MIACHTUYHOCTH, YBOKCHUS
K IPOIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKHU, IEHHOCTHOE OTHOILLICHUE
K JOCTHKEHUSIM POCCHUMCKHX MATEMAaTUKOB W POCCHUMCKONM MAaTeMaTUYECKOU
IIKOJIbI, UCMOJIb30BAHUE ATUX JOCTHXKEHUW B JIPYrUX HayKaX, TEXHOJIOTHUSX,
chepax SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE JIYXOBHBIX LICHHOCTEH POCCUHCKOTO HapoAa,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM TIPUMEHEHUEM JOCTHUKEHUW HAayKH H
NEATENbHOCThIO YYEHOTO, OCO3HAaHMWE JIMYHOTO BKJAaJa B IOCTPOCHUE
YCTONYMBOTO OYAYIIEro;

4) acTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYasi 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad, peLIeHn, paccyXIeHUM,
BOCIIPUUMYHMBOCTH K MATEMAaTUUECKUM aCIIEKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH MAaTEMATHUYECKUE 3HAHUS B
MHTEpEecax 3J0pOBOTO M 0e30macHOro o0pas3a JKW3HHM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3JIOPOBBIO (370pOBOE NUTaHHE, COaTaHCUPOBAHHBIM
PEXUM 3aHATUN U OTNbIXA, PETYJspHAs (pu3nUecKas akTUBHOCTD), (U3MUECKOE
COBEPILICHCTBOBAHUE npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIIHLHOM
NEATENBbHOCTBIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TPyAy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOUS, WHTEpPEC K
paznmuuHbiM  chepaM  TPO(PECCHOHATBLHON  JIESITEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ TNPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peanu3oBbIBaTh COOCTBEHHBIE >KU3HECHHBIC IIJIAHBI,
TOTOBHOCTh U CIOCOOHOCTH K  MaTeMaTH4eCcKoMy OOpa3oBaHUIO U
caMOOOpa30BaHUIO Ha MPOTSKEHUM BCEW KWU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYecKOoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYypbl, MOHUMAaHUE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKUX  MPOIIECCOB HA  COCTOSIHUE MPUPOJHONM U
COIMAIbHOW CpeNbl, OCO3HAHHWE TJI00ATBPHOTO XapakTepa HKOJIOTHICCKUX
npo0sieM, OpUEHTAIM Ha IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUN JUIsSl pEIIeHUS
3a/1a4 B 00JIACTU OKPY’KAIOIIEH Cpelibl, INIAHUPOBAHUE MOCTYIIKOB U OI[EHKH HUX
BO3MOXHBIX MTOCJIEICTBUM TSI OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAyKH M  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4elIOBEYECKOW NEeATeTbHOCTH, ITAloB €&
Pa3BUTUS M 3HAYMMOCTH [JISl Pa3BUTUS IIMBWIM3ALUM, OBJIAJICHUE S3BIKOM
MaTEeMaTUKH W MaTeMAaTHYeCKOW KyJbTYpPOM KaK CPEICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOCKTHYIO U HCCIIECIOBATEIIBCKYIO JIESITEIHHOCTh
WHIUBUyJTBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3naBaTesibHBbIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBrble Joruyeckue 1eicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIECTBEHHBIEC IPU3HAKN MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATHIA, OTHOIICHUH MEXIy TMOHATUAMH, (DOPMYIHUPOBATH
OIpeeIeHUS HNOHATHUH, yCTaHaBIIMBAaTh CYLIECTBEHHbIN pU3HaK
KJaccu(PUKaluuy, OCHOBaHHUS JUisl OO0OOUIEHUS M CpPAaBHEHHsS, KpPUTEPUU
IPOBOIMMOTO aHAIN3a;

BOCIIPUHUMATh, (OpPMYJIUpOBaTb M  NPeoOpa3OBBIBAaTh  CYKJICHHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE,

BBUSIBJIAITH ~ MAaTEMAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NPOTUBOpEUMs B (pakTax, JaHHBIX, HAOTIOACHUSIX U YTBEPKIACHUSX, MTPeiarath
KPUTEPHUU JJIs BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



JenaTh BBIBOABI C HCHOJb30BAHHEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJINTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
YTBEpPXKJEHUM (TpsiMble W OT NPOTUBHOTO), BBICTpAWBATh apryMEHTAIIMIO,
MPUBOJAUTh TPUMEPHl M  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>XJICHUS U BBIBO/IBI;

BBIOMpATh CMOCO0 perieHus yd4eOHOM 3agaur (CpaBHUBATH HECKOJIBKO
BApPUAHTOB  PEIICHMS, BBIOMpATh HauboJiee MOAXOMAMMUN ¢ YIETOM
CaMOCTOSITEIIbHO BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

HCIIOJB30BaTh BOIPOCHI KaK HCCIEOBATEIbCKUNA MHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BONPOCHI, (UKCUpPYIOIIME MPOTUBOpEUHe, Mpodiemy,
yCTaHaBJIMBATh UCKOMOE M JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, APIYMEHTUPOBATh
CBOIO MO3ULIHUI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSITEIILHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAHKUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEW MAaTeMaTH4eCKOro OOBEKTa,
SBJICHUS, TpOllecca, BBIABICHUIO 3aBUCUMOCTEM MEXIy  OO0BEKTamu,
SIBJICHUSIMU, TIPOLIECCAMM;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAONIOJICHUS, UCCJIEAOBaHUS, OILICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
IPEATOJIOAKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pabora c nnpopmanueii:

BBISIBIISITh eUIIUTHI MH(DOpPMAIIMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BOIPOC U JJIsI PEILICHUS 3a]1auu;

BbIOMpaTh ~ MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHaJIU3UpPOBaTh, CUCTEMATHU3UPOBATH M HUHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYypHpOBaTh MH(OPMAIIHIO, IPEACTABIATh €€ B Pa3IuyHbIX Popmax,
WJLTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH HaJIEKHOCTh uHopMaru 1o CaMOCTOSATENBHO
chOpMyYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCcaJbHbIe YueOHbIE 1elCTBUSA
OOmenmne:
BOCIIPUHUMATh W (QOPMYIHPOBAaTH CYXKICHHUS B COOTBETCTBHU C
YCJIOBUSMHM U LIETSIMH OOIICHHS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY



3pEHHS B YCTHBIX U TUCbMEHHBIX TEKCTAX, JAaBATh MOSICHEHUS IO X0y PELICHHS
3a/1a4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0J1e 00CYXKICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOJeMbl, pelaeMol 3aJadyd, BbICKA3bIBaTh HJEH, HALEJICHHbIE HA IOHMCK
pEUIEHNs, COMOCTABJISITh CBOU CYXKIEHHUS C CYXKICHUSMU JIPYTHX YYACTHHUKOB
auanora, 0OHapy>KMBaTh Pa3JIMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (popme
(bopMyTUpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

NPEACTaBIATh  pe3yJbTaTbl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
MCCJICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIPHO BBHIOMPATh (hOpPMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 Mpe3eHTAIMU U 0COOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJIATh IUIaH, AITOPUTM PELEHUS 3aJjaui, BbIOUpaTh CIOCO0 pelieHus
C y4€TOM HMEIOIIMXCA PpPEecCypcoB M  COOCTBEHHBIX  BO3MOXKHOCTEM,
apryMEHTHUPOBAaTh M KOPPEKTUPOBATh BApUAHTHl PEUICHUH C y4ETOM HOBOH
uHpopmanuu.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEIEKT:

BJaJIeTh HAaBBbIKAMHU [O3HABaTEIbHOM pediieKCUd KaK OCO3HaHUS
COBEpIIAEMBbIX JCHCTBUI W MBICIUTENBHBIX MPOIECCOB, HMX PE3yJbTAaTOB,
BJQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpollecca W pesyibTaTa
pElIeHUs] MaTEMaTUYECKOM 3a1auH;

NPEeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEIICHUH
3aJaud, BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSTENbCTB, ITaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJibTaTa LEJId M YCIOBUAM, OOBACHATH
OPUYUHBl JIOCTM)KEHUS WM HEJOCTHKEHHUS PE3yJIbTaTOB JESTENIbHOCTH,
HAXOIWUTh OMIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHast 1eATEJIbHOCTD:

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIECTBA  KOMAaHIHOW U
WHAMBUAYaIbHONH pabOThl MpU pelIeHHHd Y4eOHbIX 3ahad, MPUHUMATH IIelb
COBMECTHOM NIeATEeNbHOCTH, IUIAHUPOBATh OpPraHU3allMI0 COBMECTHOW paboTHI,
pacnpenensats Buabsl paboT, JOroBapuBaThCs, 0OOCYKIaTh MPOIIECC U Pe3ybTar
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (popmax paboTsl (00CYXI€HHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOTBl U
KOOPJMHUPOBATh CBOW JEUCTBUS C IPYTHMMH YI€HAMH KOMAaH[IbI, OIIEHHWBATH



KayeCcTBO  CBOET0  BKJIaJa B  OOWMHA  TPOAYKT 1O  KPUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayIuTCs:

CBOOOJHO OMEpPUPOBATH OCHOBHBIMH TOHITHSAMHU CTEPEOMETPUU TIPU
pENIeHUH 3324 U MTPOBEJACHUHN MaTEeMaTHUYECKUX PACCYKIICHUI;
MPUMEHSATH aKCUOMBI CTEPEOMETPHH | CJICJICTBHSI U3 HUX MPHU PEIICHUH
r€OMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATH B3aUMHOE PACIONIOKEHUE TPSAMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJTHO OINEPUPOBATH IMOHATHUSMH, CBS3aHHBIMH C VyIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSAMBIMUA B MPOCTPAHCTBE, MEXKIAY MPAMOU H
TUIOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;
CBOOOJHO pacno3HaBaTb OCHOBHBIE BUbl MHOTOIPAHHHUKOB (IIPU3MA,
nipamMuzia, MPSMOYTOIBHBINA MapajuieNenume, Ky0);
KJaccu(UIMPOBAaTh MHOTOTPAaHHUKM, BBIOMpasi OCHOBaHUA s
KJ1accu(uKaluu;

CBOOOJHO OMEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C CEUEHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIOJIHATh ~ TNapajiesibHOE,  I[EHTPaJbHOE W OPTOTOHAIBHOE
NPOCKTHUPOBaHUE (UTYp HA TUIOCKOCTh, BBIMOIHATH H300paKEHUS
¢buryp Ha TIOCKOCTH;

CTPOUTh  CEUYCHUS  MHOTOTPAHHHMKOB  pAa3IMYHBIMH  METOJIaMH,
BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX
00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (Mpu3Ma,
nUpamMmuia), FTEOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OTEpPUPOBATH MOHATUSIMH: CHMMETPUS B MPOCTPAHCTBE,
IIEHTP, OChb M IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH PUTYPBHI;

CBOOOJTHO OMEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIUMHU BEKTOpPaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBITIOJIHATD JICHCTBUS HAJl BEKTOPAMU;

pemaTth 3aJayd Ha J0Ka3aTelIbCTBO MAaTEeMaTHYECKHX OTHOIICHHHA |
HaXOXXJIEHNE TeOMETPUUCCKUX BEITUYHH, TPUMEHSST N3BECTHBIE METO/IbI



IpPU pELICHHWH MAaTEeMaTUYECKUX 3a7ad IOBBIIIEHHOTO W BBICOKOTO
YPOBHS CI0KHOCTHU,;

IIPUMEHSATH IIPOCTEHUIIINE IIPOrPaAMMHBIE cpeacrna 151
3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI npu pelIeHUn
CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKATh, MPEOOPA30BbIBATH U HHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, MPEJCTaBICHHYIO Ha
YyepTekax U pUCYyHKAX;

NPUMEHATh MOJIyYCHHBIE 3HAHUS HA NPAKTUKE. CpPAaBHUBATh W
aHaJIM3UPOBaTh PEANbHBIE CUTyallud, IPUMEHATh U3yUYEHHBIE MMOHATHS
B TIPOIlECCE TOWCKA PEIICHUS MaTeMaTHYeCKH CHOpMyIHpOBaHHON
npo0JIeMbl, MOJIEIUPOBATh PEalIbHbIE CUTYyallMd Ha A3bIKE T€OMETPUH,
HCCIIEIOBATH ITOCTPOCHHBIE MOJENH c VICTIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUH W TEOopeM, arrmapara aiareOpbl, pemarh
MPAKTUYECKUE 3a/1a4M, CBSI3AHHBIE C HAXO0XKJICHUEM T'€OMETPUYECKHUX
BEJINYMH;

MMETh TMPEJCTaBICHHUSI 00 OCHOBHBIX dTalax pa3BUTHS T'€OMETPUM KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K koniy 11 kiaacca oOydaromuiicss HayquTCs:

CBOOOJTHO OMEpPUPOBAThH MOHATUSIMU, CBSI3aHHBIMU C IMJIMHIPHUYECKOM,
KOHUYECKOH M CHEpPUYECKON TMOBEPXHOCTSAMHU, OOBACHATH CIIOCOOBI
MOy YCHHUS;

ONEPUPOBATh TIOHATHUSMH, CBSI3aHHBIMH C TeJlaMHd  BpaIllCHUS:
HUIMHIPOM, KOHYCOM, c(hepoii U ImapoM;

pacro3HaBaTh Telna BpalleHus (MWIWHADP, KOHYC, cepa w map) u
OOBSCHATH CIIOCOOBI TTOJTYICHHS TEJT BPAIICHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOkKEHUE C(hHEephl U MIIOCKOCTH;
BBIYHCIIATh BEIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB M TEJI BPAICHUS,
00BEMBI U TUIOIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS,
TCOMETPUYECKUX TEJN ¢ TPUMEHEeHneM (hopmyir;

CBOOOJHO OMEPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMU
TeT BpAIIEHHWS W MHOTOTPAHHHUKOB: MHOTOTPAaHHWK, BIHMCAHHBIA B
cdepy 1 onmucaHHBIN 0KoJI0 cdepsl, chepa, BMUCAHHAS B MHOTOTPaHHUK
WIIN TEJIO BPAICHUS;

BBIYHCIIATh COOTHOIICHUS MEXAY IUIOMAAIMA TIOBEPXHOCTEH W
00BbEMaMH 110JI00HBIX TEI;



n300pakaTh u3y4yaemble (PUTYpbHI, BBIMOJIHATH (BBIHOCHBIE) ILIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTb CEYCHHUs TEJI BPALLCHU;

U3BJIEKaTh, MHTEPIPETUPOBATH U IMPE0OpPa3OBbIBATH MH(OPMALUIO O
NPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, NMPEeACTaBICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJIHO OIIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH ONIEpAllU HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT;
pelarb TEOMETPUYECKHE 3aJadyd HAa BBIYUCICHHE YIJIOB MEXIY
NPSMBIMA M IIOCKOCTSMH, BBIYMCJIIEHHE PACCTOSHUM OT TOYKH 10
IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO
METOJIa IIPU PELICHUY;

CBOOOJHO OMEPUPOBATH TMOHATUSIMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKECHHUIA;

BBIMOJHATh H300pa)KEHUS MHOTOTPAHHUKOB W TeJl BpallleHus Npu
apajuieIbHOM IIEPEHOCE, LEHTPAIBbHOU CHUMMETPUHU, 3€pPKaJIbHOM
CUMMETPUH, IPU TIOBOPOTE BOKPYT NMPSAMOM, TpeoOpa3oBaHus 1010015,
CTPOUTh CEUYEHUS MHOTOTPAaHHUKOB M TEJl BpALICHUA: CEUYCHHS
HUIMHApa (Mapajuie]bHO U MEPHEHANKYISIPHO OCH), CEUYEHHsI KOHYyca
(mapasienbHble OCHOBAHUIO U MPOXOMSIINE YepEe3 BEPIINHY), CEUEHUs
mapa;

UCIIOJIb30BATh METOBI IOCTPOCHUS CEYEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHMS, METOJ MIEPEHOCA CEKYLIEN TIIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MIPUMEHSATh T€OMETPUUECKUE (PAKThI 71l PELIEHUSI CTEPEOMETPUUECKUX
3a/1a4, NPEANOJararliuX HECKOJIBKO I1aroB PEIICHUSA, €CIH YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESBHOU (hopMme;

pemaTh 3aJayd Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKMX OTHOILICHUU U
HAXO0KJICHUE T€OMETPUUECKUX BEJIUYUH;

IIPUMEHSITh IIPOTPaMMHBIE CpencTBa u
AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI npu peneHun
CTEPEOMETPUYECKHX 3a/aY;

IPUMEHATH  IIOJIy4YEHHbIE 3HAHHUS HAa IIPAKTUKE: CpPaBHUBATh,
AHAIM3UpPOBaTh M OLEHUBATh peEaJbHbIC CUTyaluH, IPUMEHATH
U3Y4YECHHBIE [IOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MIOUCKA PELLICHUS
MaTeMaTU4ecKu CQPOPMYIUPOBAHHOM  MpOOJEMBI, MOJEIUPOBATH
peaJIbHBIE CUTYAllMU HA SA3BIKE T€OMETPUU, UCCIEN0BATH ITIOCTPOCHHBIE



MOJENH C HCHOJb30BAHUEM T€OMETPUUYECKUX MOHITUH H TEOPEM,
amnmapara anreOpbl, peliaTh NPAKTUYECKUE 3aJaud, CBSI3aHHBIE C
HaXO0XJICHUEM F€OMETPUUECKUX BEJINYNH;

MMETh TMPEJCTaBICHUSI 00 OCHOBHBIX 3Talax pa3BUTHSA T'€OMETPUM KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KosmuecTBo yacos
Ne JuekTpoHHbIe (HU(pPOBbBIEL)
pa3/iesioB U TeM Konrpoabusie | IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
nporpaMmMsbl padoThI padoThI
Baenenue B .
1 23 1 https://resh.edu.ru/subject/lesson/4756/
CTEPEOMETPHUIO
B3anmuoe pacnonoxxenue http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
2 6 1
NPSMBIX B IIPOCTPAHCTBE http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
[TapanienbHOCTh IPSIMBIX
3 Y TJIOCKOCTEH B 8 http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
MIPOCTPAHCTBE
[lepneHAUKYISPHOCTD
4 MPSMBIX U TJIOCKOCTEH B 25 http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
MIPOCTPAHCTBE
VYTIIBI ¥ pacCTOSHUSA 16 1 http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
MHOrorpaHHuKu 7 1 http://geometry2006.narod.ru/Lessons/10-11/24.pptx
BekTopsl B mpocTpaHCcTBE 12
[ToBTOpenue, 060061IeHNE
8 U CUCTEMAaTH3alus 5 2 http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
3HAHUU
OBUIEE KOJIMYECTBO
- 102 6 0

YACOB 110 I[TPOTPAMME
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https://interneturok.ru/lesson/geometry/9-klass/effektivnye-kursy/mnogogranniki-vidy-mnogogrannikov-o
b-yom-chast-5-ob-em-prizmy-i-piramidy-teorema-eylera-dlya-mnogogrannika?utm_source=yandex
utm_medium=cpc utm_campaign=72136850 utm_content=14629084054 utm_term=
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JeKTpOHHBbIe HU(POoBbIE 00pa3oBaTebHbIE PeCypChl

OcHoBHbIE NIpaBUIA
n300paKeHHsI Ha PUCYHKE
TUTOCKOCTH, TapajlIeTbHbBIX
MPSIMBIX (OTPE3KOB),
CepeMHbI OTpE3Ka

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

[ToHsATHS cTEpEeOMETPHH:
TOYKa, MPsiMasi, TUIOCKOCTH,
npocTtpancTBO. OCHOBHBIE
npaBuiIa N300pakeHMs Ha
PHUCYHKE IJIOCKOCTH,
napauieTbHBIX MPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya sozdaniya motivacii_k teme
_-izobrazhenie prostanstvennyh_figur na ploskosti

ITonsaTua: nepecekaromuecs
IUIOCKOCTH, IIEPECEKAIOIIUECS
npsiMasi ¥ IMJI0CKOCTb;
HOJIyTIIPOCTPAHCTBO

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

IlonsaTus: IepeCcCKarommecs
IIJIOCKOCTH, IICPCCCKAIOIUCCA

http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
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npsiMasi ¥ MI0CKOCTh;
HOJIyIPOCTPAHCTBO

MHoOrorpaHHukKH,
n300pakeHre MPOCTEUIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOITUX 00HEKTOB

http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

MHOrorpaHHuKH,
n300pakeHHe MPOCTENUIINX
MIPOCTPAHCTBEHHBIX (pUTyp,
HECYIIECTBYIOINUX 00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
TIepPBBIE CIICICTBUS U3 HUX

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

AKCHOMBEI CTCPCOMCTPHUH U
IIEPBEBIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CICCTBUS U3 HUX.
CrniocoOblI 3a1aHus IPSIMBIX U
IUTOCKOCTEM B MMPOCTPAHCTBE.
O603HaueHus NpAMbIX U
IJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/1.pptx

N3obpaxenue ceueHmit
MUPAMHUIBI, KyOa U IPU3MBIL,
KOTOPBIE MTPOXOIAT Yepe3 uxX
p€bpa. M3obpakeHue
nepeceyeHusl MOTyYeHHBIX
I0cKocTel. PackpammBanue
MOCTPOEHHBIX CEYEHUI

https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannik

ov



http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov

Ppa3HbIMHU LIBETAMU

N3o6paxkenune ceueHmnit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE IPOXOJAT YEPE3 UX
pébpa. N3obpaxenue
repeceyeHus MoJyYeHHBIX
miockocrel. PackpammBanue
MIOCTPOEHHBIX CEUEHUM
pa3HBIMU LIBETaMU

N3oOpaxenue ceueHmit
nUpaMHIbl, KyOa U IPU3MBI,
KOTOpBIE ITPOXOJAT YEpE3 UX
pEbpa. N3o0paxkenue
HiepeceyeHust MOJIy4YeHHbIX
mIockocTei. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU IIBETaMHU

N3obpaxenue ceueHmit
MUPAMHUIBI, KyOa U IPU3MBIL,
KOTOPBIC MTPOXOJIAT Yepe3 uxX
p€bpa. M3obpakeHue
nepeceyeHus MOTyYeHHBIX
mIockocTel. PackpammBanue
MOCTPOEHHBIX CEYEHU
Pa3HBIMH [IBETAMHU

https://resh.edu.ru/subject/lesson/4912/

Meropn cienoB aiis
MOCTPOEHUS CEUCHU I
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Mertopa cnenoB s
HOCTPOCHUS CEUEHUI.
CBolicTBa niepecevyeHni
IPSIMBIX U IJIOCKOCTEN

http://geometry2006.narod.ru/Lessons/10-11/15b.pptx

Merton cienos s
MOCTPOEHUS CEUECHUH.
CaolicTBa nepeceyeHmit
IPSIMBIX U IJIOCKOCTEN

IToctpoenue ceyenuii B
nupamujie, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX UEPTEXkKEH U 3aIUCh
IaroB MOCTPOCHUS

http://geometry2006.narod.ru/Lessons/10-11/15d.pptx

[Toctpoenue ceuenuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEXKEH U 3aIHCh
[IaroB MOCTPOSHHUS

[Toctpoenue ceuenuii B
nupamuze, Kyoe 1o Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEN U 3aIIUCh
11aroB MOCTPOEHUS

ITocTpoenue ceyenuii B
nupamujie, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX UEPTEXkKEH U 3aIuCh
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1aroB MOCTPOCHU

[ToBTOpEHME IIIAHUMETPUN:
Teopema o
IPONOPLMOHAIBHBIX
otpeskax. [lomooue
TPEYTOJIbHUKOB

https://shkolkovo.net/theory/19

[ToBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEYEHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus pazButus
IUTAHUMETPUH U
CTEpEOMETPUN

KonTponbhas pabora
" AKCHOMBI CTEPEOMETPHUHU.
Ceuenus"

BzaumHoe pacrionoxxeHue
NPsIMBIX B POCTPAHCTBE.
CkpemuBaroiuecs npsiMble.
[Ipu3Haku CKpenMBarOIINXCS
npsimbixX. [lapaniensHbie
MPSIMBIE B IPOCTPAHCTBE

http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx

Teopema o CyliecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMO
MapajyIeIbHON JTaHHOU
IPSIMOM, MPOXOALIEN Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXKaIEel Ha TaHHOU IIPSIMOM.
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JlemMma o NepeCceuUCHUn
napajaCIbHbIX IIPAMBIX
TIJIOCKOCTBIO

[TapannenbHOCTH TpeX
npsiMbIX. Teopema o Tpéx
mapaJiJICJIbHBIX IIPAMBIX.
Teopema 0 CKpeIMBAOIINXCS
MPSAMBIX

https://interneturok.ru/lesson/geometry/10-klass/parallelnost-pryamyh-i-ploskost
ej/parallelnye-pryamye-v-prostranstve-parallelnost-treh-pryamyh

[TapannensHoe
npoekTupoBaHue. OCHOBHBIC
CBOMCTBA MAPAIIEIBLHOIO
IPOEKTHPOBAHUSI.
N306paxenune pazHbIX Guryp
B MapaJuUIeIbHOM MPOEKIINH

LenTpanbHas npoekus. Yrou
C COHANpPaBIICHHBIMU
CTOpPOHAMU. YTOJI MEXKIY
MPSIMBIMHU

http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya pryamymi_
2013 01 20

3agayn Ha JOKa3aTeIbCTBO U
HICCIIEJOBAaHKE, CBSI3aHHBIC C
PACIIOJIOKECHUEM IIPAMBIX B
IPOCTPAHCTBE

[TonsTHA: MapallIeIbHOCTD
MPSIMOM M TUIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
[apaJuIEIbHOCTH NPSMOU U
iockocTu. CBolicTBa
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MnapajijieJIbHOCTH HpﬂMOﬁ n
IIJIIOCKOCTHU

I'eomeTrpuueckue 3agaun Ha
BBIYUCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
MapajieIbHOCThIO MPSAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE

[TocTpoeHue ceuenus,
MPOXOSAIIETO Yepe3 TaHHYIO
IPSIMYIO Ha 4EPTEKE U
MapajuieabHOTO IPYTOn
npsiMoil. Pacu€r oTHOLIEHNH

http://geometry2006.narod.ru/Lessons/10-11/12.pptx

[TapannensHas npoekuus,
IMPUMCHCHHUC IJId TOCTPOCHUA
ceueHuit kyoa u
napauienenunena. CBoicTra
napajuieJienunea u Ipu3Mbl

http://geometry2006.narod.ru/Lessons/10-11/13.pptx

[TapannenbHble IIOCKOCTH.
[Ipu3Haku napaaienbHOCTH
JIBYX TIJIOCKOCTEM

http://eeometry2006.narod.ru/Lessons/10-11/8a.pptx

Teopema o mapayyieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MIPOXOJISIIIEH Yepe3 TOUKY, He
NPUHAJICKAILYIO TaHHOMN
IUIOCKOCTH U CJIEACTBUS U3
Heé

http://geometry2006.narod.ru/Lessons/10-11/8b.pptx

CBoiicTBa napayyIeIbHbIX
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IJIOCKOCTEH: 0
NapajuieIbHOCTH MPSMbBIX
repecevyeHus npu
MEPECEUCHUU ABYX
MapajulebHbIX IIOCKOCTEN
TpeThen

CaolicTBa napasmieabHbIX
IUIOCKOCTE: 00 oTpe3kax
NapauIeJIbHBIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKITY
napaiesIbHbIMU
IJIOCKOCTSIMU; O MepeceUeHUu
IPSIMOM C IBYMs
[apajuleIbHbIMU IIOCKOCTSIMU

[ToBTOpEeHue: TeopeMa
[Mudaropa Ha mIockocTH

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO
TpeyrojbHUKa

CBoiicTBa KyOa u
MPSMOYTOJTBHOTO
napaJiesenumnea

Boruncnenue 1auH OTpEe3KOB B
KyOe U IpsIMOYTOJIbHOM
napajuiesienumnesie

[leprieHANKYISAPHOCTH MPAMOI
u mockocTH. [Ipru3nak

http://metodisty.ru/m/files/view/geom_10
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HNEePHEHIUKYJISIPHOCTH MPSIMOii
U IIJIOCKOCTH

[leprieH UKy IAPHOCTD NPSMOUN
U IockocTu. [Ipusnax
NEPIECHIUKYJIPHOCTH IPSIMOU
U IIJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/17a.pptx

Teopema o CyliecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOISIIECH Yepe3 TOUKY
MPOCTPAHCTBA U
NEPIEHANKYISIPHON K
IJIOCKOCTHU

http://geometry2006.narod.ru/Lessons/10-11/17b.pptx

Ilnockoctu n
NEPHEHINKYIAPHBIE UM
NpsiMbl€ B MHOTOI'PaHHHUKAX

Ilnockoctu n
HMEPHEHINKYIAPHBIE UM
npsiMble B MHOTOI'PaHHHUKAX

[IeprieHAUKyIsAp ¥ HAKIOHHAS.
[Toctpoenune nepneHauKysipa
U3 TOYKHU Ha IPSIMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

[IeprieHAUKyIsAp ¥ HAKIOHHAS.
[Toctpoenne nepneHauKysipa
U3 TOYKHU Ha IPSIMYIO

http://geometry2006.narod.ru/Lessons/10-11/18.pptx

Teopema o Tpéx
NepIeHIUKYIIApax (npsmast u
oOpartHas)
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Teopema o Tpéx
HNepHEeHIUKYJIApax (Mpsmas u
oOpartHas)

Yron Mexnay
CKPELIMBAIOIIUMHUCS ITPAMBIMH

[Touck neprneHANKYIAPHBIX
MPSIMBIX C TOMOILIBIO
MEePIICHIUKY IS PHBIX
TIIIOCKOCTEH

OproronansHoe
IPOEKTHUPOBAHNE

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

[Toctpoenue ceuenuii kyoa,
HPU3MBI, IPABUIBLHON
IUPaMUJIbI ¢ TOMOIIBIO
OpPTOTrOHAJIBHOMN MPOEKIINU

http://geometry2006.narod.ru/Lessons/10-11/22b.pptx

[TocTpoenue ceyenuii kyoa,
IIPU3MBI, IIPABUIILHOU
MMAPAMHUJIBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIINHU

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[ImockocTu cummerpuil B
MHOI'OIrpaHHHUKax

[Ipn3nak
NEPHEHANKYJSIPHOCTH IIPSIMOM
Y IUIOCKOCTH KaK CJIEACTBUE
CUMMETpUU
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[IpaBunbHBIE MHOTOTPAHHUKH.
Pacuét paccTosinuii OT TOUKH
710 TJIOCKOCTH

[IpaBunbHBIE MHOTOTPAHHUKH.
Pacuét paccTosinuii OT TOUKH
710 TJIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20e.pptx

CrniocoObl OIyCTHTh
NEPIIECHIUKYJIAPBL:
CUMMCETPUA, CABUT TOYKH I10
napauIeIbHON MPAMON

Casur 1o HenapasuieIbHON
MIPsIMOM, U3MEHEHHE
paccTostHui

KonrponbHas pabora
"B3zauMHoOe pacrionoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTse”

[ToBTOpEHME: yrOa MEKITY
MPSIMBIMH Ha TIJIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopemMa KOCUHYCOB

[ToBTOpEHME: yroy MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMHU
B IIPOCTPAHCTBE

I'eomerpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKTY
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IIPAMBIMH B MHOT'OTpaHHUKAX

JIByrpanssiii yroa. CBoiCTBO
JMHENHBIX YIJIOB IBYTPAHHOTO 1
yria

[IepnieHauKynsspHBIE
mrockoct. CBoiicTBa
B3aUMHO NEPIEHIUKYJISIPHBIX
IUIOCKOCTEH

IIpusnaxk
NEPIEHIUKYJIIPHOCTU
IUIOCKOCTEM; TEOpeMa O

. https://interneturok.ru/lesson/geometry/10-klass/perpendikulyarnost-pryamyh-i-p
MPSAMON MIEPECECUEHUSI IBYX 1

loskostejb/priznak-perpendikulyarnosti-dvuh-ploskostey

IUTIOCKOCTEHN
NEPIEHANKYISIPHBIX TPEThEU
IIJIOCKOCTH

[IpssMOyTOIBHBIM
napajuieNienune; Kyo;
U3MEpPEHUs, CBOICTBA 1
MPSIMOYTOJIBHOTO
napasuiesienumnesia

Teopema o AuaroHanu
PSIMOYTOJIBHOTO
napasuiesienunena u
CJIIEJICTBUE U3 HEE

CrepeomeTrpuueckue u
MPUKIAIHbIE 3aa4H, 1 https://multiurok.ru/id64610336/

CBsI3aHHBIC CO B3aUMHBIM
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PacCIoJIOKECHUEM NIPSAMBIX U
IIJIIOCKOCTHU

IToBTOpeHue:
CKPEILMBAIOIINECS NIPSIMBIE,
napajuleJIbHbIE IIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

[Tapa mapannenpbHbIX
MI0CKOCTEN Ha
CKpCHII/IBaIOHII/IXCﬂ Hp?[MI)IX,
paccTosTHUE MEXITY

CKpCIIUBAOIHUMHUCA ITPAMBIMU

B IIPOCTBIX CUTYyaAlUAX

Paccrosiane oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

http://geometry2006.narod.ru/Lessons/10-11/20d.pptx

Brruucnenue paccTosHui
MEXIY CKPELIHUBAKOLIIUMUCS
IPSIMBIMU C TIOMOILBIO
NEPIECHIUKYJIAPHON
IJIOCKOCTH

TpéxrpanHblii yrou,
HEPaBEHCTBA IS

TpeXrpaHHbIX yriaoB. Teopema

[Mudaropa, TeopeMbl
KOCHUHYCOB ¥ CHHYCOB JIJIs
TPEXTPAHHOTO yriia

https://resh.edu.ru/subject/lesson/6063/conspect/21119/
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DeMeHThI cheprudecKoi

7 https://ru.anyquestion.info/a/sfericheskaya-geometriya-v-10-klasse-izuchaem-os
T€OMETPHUHN: TEOJAE3NUECKUE ... )
7 novnye-ponyativa-i-primenyaem-ih-v-zadachah
JIMHUU Ha 3eMiie
7 KontponbHas padota "Yrisl u
8 pacctosiHus"
7 CucreMarusanys 3HaHUH
9 "MHOrOrpaHHHK U €ro
3JIEMEHTHI"
8 IIupamuga. Buasl nupamu,
p p http://geometry2006.narod.ru/Lessons/10-11/24.pptx
0 [IpaBunpHas nupamuaa
8 IIpusma. IIpssmast 1 HakJIOHHAS .
P p https://resh.edu.ru/subject/lesson/5443/conspect/21269/
1 npusmel. [IpaBunbHas npuzma
2 [Ipssmoit napainenenunen,
) IIPSIMOYTOJIBHBIN https://shkolkovo.net/theory/96
napasuieNienumnen, Kyo
8 Brinykibie MHOrOTrpaHHHKU. ) . ) o
y . p https://studopedia.ru/3 206028 vipuklie-mnogogranniki-teorema-eylera.html
3 Teopema Ditnepa - -
Brinykibie MHOrOTpaHHHUKH.
2 Teopema Ditnepa.
4 [IpaBuiibHBIE U
MOJTYTIPABUIIbHBIE
MHOT'OTPaHHUKHU
8 KonrponsHas padora
5 "MHororpaHHuku"
8 [TonsiTue BexTOpa Ha
6 IUIOCKOCTH U B IIPOCTPAHCTBE
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CymMma BEKTOpPOB

PazHocTh BCKTOPOB

https://resh.edu.ru/subject/lesson/4758/conspect/21647/

[IpaBuio nmapasenenumnena

S OO 0|0 0|3 ©

YMHOKEHUE BEKTOpa Ha
YUCIIO

— O

Pa3znosxxenne BekTopa o
0a3ucy TpE€x BEKTOPOB, HE
JeKalMX B OJIHOM INIOCKOCTH

CkansipHO€ MPOU3BEICHNE

https://resh.edu.ru/subject/lesson/5723/conspect/149166/

Boruncnenue yria mMmexmy
BEKTOpPAaMHU B MPOCTPAHCTBE

https://zaochnik-com.com/spravochnik/matematika/vektory/nahozhdenie-ugla-m

ezhdu-vektorami-primery-i-reshen/

[Ipocreiimme 3agauu ¢
BEKTOpaMu

https://school.kco27.ru/wp-content/uploads/10 BekTopsi-B-ipocTpaHcTBe.-MeTo

JI-KOOPAWHAT-B-IIpocTpaHcTBe.pdf

[Ipocreitmuue 3anauu ¢
BEKTOPAMH

[Ipocreitmume 3anauu ¢
BEKTOPAMH

[Ipocreiimme 3amauu ¢
BEKTOpaMHU

O000meHe 1
CUCTeEMaTHU3alus 3HaHUN

O |l Ol O O]V O O |W VO O

0O0001eHue 1
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https://www.yaklass.ru/p/geometria/1 1-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-
koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
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https://www.yaklass.ru/p/geometria/l 1-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-

koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka: anreOpa U Hayajga MaTEMAaTHYECKOIO aHAJIN3a, TEOMETPHUS.
I'eometpus, 10-11 knaccel/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkuuonepHoe obiectBo «M3narensctBo «IIpocBeiienne»

METOIANYECKHUE MATEPHUAJIBI J1JIS YUUTEJIA
- Metonuueckue pekomeHaauu K yueoOuuky Atanacss JI.C. 10-11 knaccsr;

- [loypounoe nnanupoBanue k yueOHuky Artanacas JI.C. 10-11 kmacchr

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/subject/51/

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

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/
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