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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaK KaK OO0ECIEeUYMBACT BO3MOXKHOCTh W3YYCHUS JTUCIMUIUINH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yUaArOIIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKHUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 32129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Llens ocBOeHUS MporpaMMbl yueOHOTO Kypca «I'eomMeTpus» Ha yriyOoJIEHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(POpPMAaTHKa» Yepe3 o0ecreueHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHHMS
0oJsiee TIIyOOKMX TeOMETPUYCCKUX 3HAHUW U JCHCTBUMN, CIICIIM(PUIHBIX TCOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajlayaMu Kypca T'€OMETPUM Ha YIIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuipeHue MpeCcTaBICHUs] 0 TEOMETPUHM KaK YaCTH MHUPOBOUW KYJIBTYpPHI H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHue TMPEICTABICHUS O TNPOCTPAHCTBEHHBIX (GUTypaXx Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC ABJIECHUS OKPY’KAIOIIETO MUpPA, 3HAHUE MTOHATUHHOTO aIlapara 1o pas3aeiy
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH ITOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT W yMEHHE HMX MPUMEHSATb, YMEHHS JTOKa3bIBaTh TEOPEMBbI M HAXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKM M Teja BpalleHUs, KOHCTPYHUPOBATh T'€OMETPUUYECKHUE
MOJICIIN;

dbopMupoBaHUEe TMOHUMAHHUS BO3MOXKHOCTH AKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIIQJCTh METOJAAMH JOKa3aTEIbCTB M aJTOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
pelIeHNs CTePEOMETPUYCCKUX 3aJlad M 3aJad C MPAKTHYCCKUM COACpKaHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYAIBHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HAaBaTh IMPOSBICHUS TEOMETPUYCCKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO U 110 rogam oOyudeHus. Coaepikanue oO0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTaBICHUN 00Yy4aroNIuXcsl, pacliupsst U yriayosis
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHUH KaK COCTaBIsIoNIeH yueOHoTo mpeamera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsMas, MNJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuieibHble U CKpelluBaromuecs npsiMmble. [IpU3HaKW CKpEUMBAIOIINXCS
npsiMbIX. [lapamienbsHOCTh IPSMBIX U TIJIOCKOCTEN B MMPOCTPAHCTBE: NapasjieIbHbIC
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapauIeIbHOIO NpOeKTUpoBaHus. M3o0paxeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Ipocreitmne
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpadllp, MapalulelienuIie],
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJISIPHOCTH JABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOU U ILIOCKOCTBIO, ABYIDAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEIuNe ] U ero cBorMcTBa. Kpartuaitmue
MyTH Ha TNOBEPXHOCTH MHororpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBolicTBa pébep © OOKOBBIX TpaHel MNPaBWIbHOM MUpPaMUIBL.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



IpaBUJIbHAs TPEYroJibHAS MMpaMua U MPaBUIbHBIN TeTpasap, Ky0. [IpencraBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBaHM, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOi mpu3Mel. [1nomaas
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPaBWIBHOM MHOTOIPAHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHATHE KOMIUTaHApHbBIE BEKTOPHI. lIpU3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOJI Mexay Bekropamu. CKalspHOE NIPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass TMOBEPXHOCTh, O0Opasyroniue moBepxHOCTeH. Tema BpalieHus:
WIMHIP, KOHYC, YCEUEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacrosiokenne cdepsl
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa u cieactBuss u3 He€. OO0bEM mpsiMOl |
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAas OKoJo IuMHApa. llepecedyeHne cdepbl u mmmapa C
iockocThio. Kacanuwe mrapa u chepsl IIOCKOCThIO. [IOHATHE MHOTOrpaHHUKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4dacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue monodusi, romoreTus. PemieHue 3agauy Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHUIO U MPOXOASAIIUE UYepe3 BEPIIUHY), CEYCHUS 11apa, METOIAbI TOCTPOCHHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHHs. [IpsMoyronpHas cucrtema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ TIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmwxenusi npoctpancTBa. OTtoOpaxeHus. J[BrkeHUsT U paBEHCTBO (Guryp.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoous. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUM B JIPYrMX HayKax, TEXHOJOTHsAX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCEKTaM Pa3INYHbIX BUI0OB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryisipHas (GU3MYecKasi aKTUBHOCTb), (DU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEMaTUUYeCKON HalpaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKTepa IKOJIOTHYECKUX TPOOIeM, OpUEHTAILIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM eI TEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYpOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYILIECTBEHHBIE MPU3HAKHM MaTeMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHI TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYIUpPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejibckue 1eicTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OPOBENEHHOTO  HAOMIOJEHUs,  MCCIEOBaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH UH(DOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIUIO, TMPEJICTABIATh €€ B PA3IUUHBIX (popMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHIMU H
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, pelracMoil 3ajadyd, BBICKA3bIBATh HJCH, HAIlCJICHHBIC Ha ITOWCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABIATh PE3YJAbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HMCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIISHUS 33a/1aud, BEIOUPATh CIIOCOO pPEIIeHUS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICHCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUST WM HEJOCTHKCHHS PE3yJbTAaTOB JEATEIHbHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MMPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIBI pabOT, TOTOBapUBATHCS, 00CYKIATh MPOIECC U pe3yJIbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU WICHAMH KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHUH 33724 U MMPOBEICHUH MAaTEMAaTHYECKUX PACCYKICHUI;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OMEpPUPOBATh TIOHATHSAMHU, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuza, NpsSMOYToJIbHBIN Napaienenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITTOIHATH U300pakeHus Gpuryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
UPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEeHNEM (HOpMYyIT,;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJTUYHH, IPUMEHSISI U3BECTHBIE METObI IPH
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e IPUMEHATH TMOJYYEHHBIE 3HAHUS HAa I[PAKTUKE: CpaBHUBAaTh U
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUYECKUX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teila BpalleHus (UWIMHAP, KOHYC, cdepa W 1Iap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TeNl BpallleHMs,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHHUSI MEXTy TUIOLIAAsIMU MOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKaPTOBOU CUCTEME KOOPAUHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJl BPAlEHUS: CEUCHUs LUIUH]Ipa
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJIYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AaHATTU3UPOBATh
YU OLICHUBAaThb pPEAJbHBIC CUTYAllUH, MPUMEHATb H3YYECHHBIC ITOHSTHUS,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniarh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
No HauMeHoBaHUue KoaudecTBO yacoB
n/ pa3aeyioB M TeM Bcer | Kontpoabu IIpakTnueck JuekTpoHHbIe (UG poBBIE) 00pa3oBaTeIbHbIE PeCyPChl
n NporpaMmel 0 ble padoThl ue padoThl
1 Bgenenue B 23 1 https://nsportal.ru/shkola/geometriya/library/2013/10/21/tsikl-urokov-
CTEPEOMETPHUIO po-teme-aksiomy-stereometrii-po-uchebniku
Bzaumnuoe
5 pacroJIoKEHNE 6 1 https://showslide.ru/metodicheskaya-razrabotka-savchenko-emmou-
IPSIMBIX B gimnaziya-1-g-polyarnie-zori-227043
MPOCTPAHCTBE
[TapannensHOCTH
3 MPSAMBIX U 8 1 https://theslide.ru/uncategorized/1metodicheskaya-razrabotka-
MIIOCKOCTEHN B savchenko-emmou-gimnaziya-nl
MPOCTPAHCTBE
[TepnienaukynsipHOC
Thb NPSIMBIX U https://showslide.ru/metodicheskaya-razrabotka-savchenko-emmou-
4 . 25 1 . ; . 3
MJIOCKOCTEH B gimnaziya-1-g-polyarnie-zori-205044
MPOCTPAHCTBE
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5 VYrubl U paccTosiHUS 16 1 . i i .
gimnaziya-1-g-polyarnie-zori-205628
5 IV S—— 7 1 https://showslide.ru/ponyatie-mnogogrannikals-atanasyan-
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Bexrtops! B https://infourok.ru/prezentaciya_na_temu_vektory v _prostranstve 10
7 12 1
IIPOCTPAHCTBE klass-543341.htm
IloBTOpEHUE, .
8 p 5 2 https://rutube.ru/subscriptions/23940439/
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cUucreMaTrui3alusa
3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 102
[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuectBo
JacoB

Bcero

JJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PeCypChl

OcHoBHbI€E IpaBUIIa U300paKeHUs
Ha PUCYHKE IIOCKOCTH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeINHBl OTpe3Ka

[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE IpaBUIIa H300paKEeHUS
Ha PUCYHKE TUIOCKOCTH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeNHbI OTpe3Ka

https://nsportal.ru/shkola/geometriya/library/2013/10/21/tsikl-urokov-po-
teme-aksiomy-stereometrii-po-uchebniku

[TonsTusa: nepecekaronecs
IIJIOCKOCTH, TIEPECEKAIOITUECS
MpsiMast ¥ TNIOCKOCTh;
MOJIYIIPOCTPAHCTBO

IlonsaTus: MNEPCCCKAOIMMUCCA
INIOCKOCTH, IICPECCKAIOIIUCCS
InpsaMas U IJI0CKOCTb,
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300pakeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

(buryp, HeCyIeCTBYIOIIUX
00BEKTOB



https://nsportal.ru/shkola/geometriya/library/2013/10/21/tsikl-urokov-po-teme-aksiomy-stereometrii-po-uchebniku
https://nsportal.ru/shkola/geometriya/library/2013/10/21/tsikl-urokov-po-teme-aksiomy-stereometrii-po-uchebniku

MHororpanHuKH, H300paKeHne
MIPOCTEHNIINX IIPOCTPAHCTBEHHBIX

¢buryp, HeCyeCTBYIOINX
00BEKTOB

AXCHOMBI CTEpEOMETPUH U TIEPBBIE
CJIEJICTBMS U3 HUX

https://nsportal.ru/shkola/geometriya/library/2013/10/21/tsikl-urokov-po-
teme-aksiomy-stereometrii-po-uchebniku

AKCHOMBI CTEPEOMETPHUH U NIEPBBIE
CJIEJICTBHS U3 HUX

https://nsportal.ru/shkola/geometriya/library/2013/10/21/tsikl-urokov-po-
teme-aksiomy-stereometrii-po-uchebniku

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus n3 HuX. CriocoOsl
3a/TaHMsI TIPSIMBIX U TUIOCKOCTEH B
npocTtpancTBe. O603HaAUYCHUS
MPSIMBIX U INIOCKOCTEN

https://nsportal.ru/shkola/geometriya/library/2013/10/21/tsikl-urokov-po-
teme-aksiomy-stereometrii-po-uchebniku

10

N3obpaxenne ceueHnit TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MOJTy4eHHBIX
IJ10cKocTeil. PackpammnBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU

https://showslide.ru/urok-Is-atanasyan-geometriya-10-11savchenko-em-
uchitel-552944

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJy4YeHHBIX
mwiockocteil. PackparBanue
MIOCTPOCHHBIX CEYCHHUH pPa3HBIMHU
1[BETaMU

https://showslide.ru/urok-Is-atanasyan-geometriya-10-11savchenko-em-
uchitel-552944

12

N3o0paxkenue ceueHni mupamMupl,
Ky0a U MPU3MBI, KOTOPBIE TPOXOISAT

https://showslide.ru/urok-Is-atanasyan-geometriya-10-11savchenko-em-
uchitel-552944
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gyepes ux péopa. M3o0paxenue
NEpCCCUCHU MOJTYUYCHHBIX
IJI0OCKOCTEN. PackpamuBanue
IMOCTPOCHHBIX ceueHun pasHbIMU
IBETaMu

13

N3o0pakenue ceueHuil mipaMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYUYCHHBIX
IJI0CKOCTEN. PackpammuBanue
ITOCTPOCHHBIX CeYeHUM Ppa3sHbBIMU
nBEeTaMun

https://showslide.ru/urok-Is-atanasyan-geometriya-10-11savchenko-em-

uchitel-552944

14

Mertop creoB AJist MOCTPOCHUS
CeueHnu!

15

Merton crieoB 1Sl HOCTPOSHUS
ceueHuii. CBOMCTBA MEepECEUCHUI
NPSAMBIX U IIOCKOCTEN

16

Merton cieoB 1Sl HOCTPOSHUS
ceuenuii. CBOMCTBA MepeceuCHU
MPSIMBIX U IJIOCKOCTEH

17

[TocTpoenue ceuenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEXKEN U
3aMMch M1aroB NOCTPOCHUS

https://showslide.ru/urok-Is-atanasyan-geometriya-10-11savchenko-em-

uchitel-552944

18

[TocTpoenue ceueHuit B mupamMmue,
KyOe 1o TpéM ToukaMm Ha pébpax.
Co31aHne BBIHOCHBIX YepTexXel U
3aIUCh 1IAr0B MOCTPOEHUS
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19

[TocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha p&bpax.
Co3zniaHue BBIHOCHBIX YEPTEKEHN U
3aIMCh IIAroB MOCTPOCHUS

20

[TocTpoenue ceuenuii B nupamu/ie,
KyOe 1o TpéM Toukam Ha pébpax.
CozntaHue BBIHOCHBIX YepTeXel U
3aIMCh MAroB MOCTPOCHUS

21

[ToBTOpEHUE TUTAHUMETPHH:
TeopeMa 0 mpONOPUHOHATIBHBIX
otpe3kax. [lonobue TpeyroinbHUKOB

22

[ToBTOpEHME TUTAHUMETPHUN:
Teopema Menenas. Pacuersl B
CCUCHUSAX HA BBIHOCHBIX YEpTEXKaX.
Hcropus pasBUTHS TUIAHUMETPHUH U
CTEpEOMETPUN

https://nsportal.ru/shkola/geometriya/library/2014/05/11/teorema-menelaya

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoe pacnonoxeHue npsmMbIix
B npoctpancTBe. CKpeuuBaronecs
npsimbie. [IpusHaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannensHble psSIMbIE B
MIPOCTPAHCTBE

https://showslide.ru/metodicheskaya-razrabotka-savchenko-emmou-

gimnaziya-1-g-polyarnie-zori-227043

25

Teopema o cymecTBoBaHUH U
€IVUHCTBEHHOCTH IIPSIMO
NapajuleJIbHON JAaHHOU MIPSAMOH,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILlEH Ha

https://theslide.ru/uncategorized/1 metodicheskaya-razrabotka-savchenko-

emmou-gimnaziya-nl
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JAaHHOU npsiMoi. Jlemma o
MepECeUCHUH NapaIeIbHBIX
HpﬂMI)IX IIJIOCKOCTBHO

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapajIeIbHBIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://showslide.ru/metodicheskaya-razrabotka-savchenko-emmou-

gimnaziya-1-g-polyarnie-zori-227043

27

[TapannenpsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

mapaljiCJIbHOI'O MPOCKTUPOBAHUA.

N3o00paxkenue pazHbIx Guryp B
NapajuieJIbHON IPOEKIUU

28

[enTpanbsHas mpoekuus. YToi ¢
COHAIPABJICHHBIMU CTOPOHAMH.
VYron Mmexy npsMbIMU

29

3agayy Ha TO0Ka3aTeIbLCTBO U
HCCIEI0BAHNE, CBI3aHHEIE C
PacIoIOKEHUEM MPSMBIX B
MPOCTPAHCTBE

30

[ToHsTHA: MapaJIeTbHOCTh NPSIMO

" INIOCKOCTH B ITPOCTPAHCTBE.

[Ipu3Hak napamienbHOCTH MPSMON

U mrockoctu. CBOMCTBA
MapajuieIbHOCTH TPSIMON U
IUIOCKOCTH

31

FeOMeTpI/ILIeCKI/IC 3aga4M Ha
BBIYHCIICHHUEC U 1OKa3aTCJIILCTBO,
CBA3aHHBIC C TApAJIJICIIBHOCTBIO
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IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MPOXOJSIIET0 YEPE3 TaHHYIO
MPSIMYIO Ha YEPTEKE U
MapAIJIENBHOIO APYTrOi IpsIMOM.
Pacuér oTHOIIEHMI

33

[TapannensHas npoekuus,
IMPUMCHCHUC I IMOCTPOCHU A
cedeHuit KyOa u nmapasieienumnesa.
CaolicTBa napaieynenunena u
IIPU3MBI

34

[TapannenpHbIE MIIOCKOCTH.
[Ipu3Haku napajiienbHOCTH JBYX
IIJIOCKOCTEMN

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOIALIeH uepes3 TOUKy, He
MIPUHAJISKALTYIO TAaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napasuiesibHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
MPSIMBIX TIEPECEUCHUs MPH
MepeceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEHN TpeThen

37

CBoiicTBa mapamiesbHbIX
IUIOCKOCTEMN: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKITFOYEHHBIX MEXKIY




NapajuIeIbHBIMU IJIOCKOCTAMHU; O
IIEPECEYCHUH TIPSIMOU C IBYMS
napaljICJIbHbIMU IIJIOCKOCTAMUA

38

[ToBTOpenue: Teopema [Mudaropa
Ha TIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHSL
MPSIMOYT'OJIBHOTO TPEYrOJIbHUKA

40

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napaesenumnena

41

Brruucnenue ayimH 0TpE3KOB B KyOe
Y TIPSIMOYTOJIBHOM
napaiesienure e

42

[lepneHMKyYISIPHOCTD NPAMOU 1
mrockocTH. [Tpu3Hak
NEPIECHIUKYIIIPHOCTH MPSMOU U
IIJIOCKOCTH

43

[TepieHAMKYISAPHOCTD MPSIMOM 1
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTH MPSAMOU U
IJI0CKOCTH

44

TeopeMa 0 CyHIE€CTBOBaHHU U
CAMHCTBCHHOCTHU HpHMOﬁ,
HpOXOI[?IH.[GfI 4gepe3 TOUYKY
IIpOCTpaHCTBA U
HepHeHﬂHKyﬂﬂpHOﬁ K IIITOCKOCTH

45

IInockocTtu n NEPNCHAUKYIIAPHBIC
UM IIPAMBIC B MHOTOT'PAHHHUKAX




46

[ImockocTu U NEpIEeHAUKYIISIPHBIE
UM IIpsSIMbIE€ B MHOTOI'PAHHHUKAX

47

[lepnieHiuKynsp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSIMYIO

48

[lepnieHiuKynsp 1 HAKJIOHHAS.
[TocTpoenue neprneHuKyspa u3
TOYKH Ha MPSAMYIO

49

Teopema o TpEX nepneHANKyIApax
(npsimast u oOpatHast)

50

Teopema o TpEX nepneHANKYIApax
(npsimast u oOpatHast)

51

Yroa Mmexay CKpelBarouuMHUCs
MPSIMBIMU

52

[Torck meprneHInKYIAPHBIX TPSIMBIX
C TIOMOIIIBIO TIEPIICHIUKYISIPHBIX
IJIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHUE

54

[TocTpoenune ceuenuii kyoa,
MIPU3MBI, TPABMIIBHOM MUPAMUIBI C
MTOMOIIBI0 OPTOTOHAIBHOM
MPOEKIINH

55

ITocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJILHON MUPaMUJIbI C
MTOMOIIBIO OPTOTOHAJIBHOM
IIPOEKIINH

56

CI/IMMeTpI/IH B IIPOCTPAHCTBC
OTHOCHUTCIIBHO ITJIOCKOCTH.




[Inockoctu cummeTpuii B
MHOT'OrpaHHUKax

57

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM M IJIOCKOCTH KakK
CJIEJICTBHE CUMMETPUHU

58

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHMil OT TOUKH 10
MJI0CKOCTH

https://showslide.ru/ponyatie-mnogogrannikals-atanasyan-geometriya-10-

11prizmasavchenko-em-208159

59

[IpaBUsIbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHMil OT TOUKH 10
MJIOCKOCTH

https://showslide.ru/ponyatie-mnogogrannikals-atanasyan-geometriya-10-

11prizmasavchenko-em-208159

60

CriocoObl OITyCTUTh
MEPIEHINKYIAPEL: CHMMETPUS,
CZIBUT TOYKH IO MapasIeIbHON
NpAMOM

61

CnBur no HenapasuieJIbHON TPSMOH,
W3MEHEHUE PACCTOSIHUI

62

KonTtponpHas padota "B3anmuoe
pacroio’KeHue NPSAMbIX U
IJIOCKOCTEH B MpocTpaHcTBe"

63

[ToBTOpEHUE: Yroy MeXy
IPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIBHOM
TPEYroJibHUKE, TeOpeMa KOCHHYCOB

64

[ToBTOpEHME: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE
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65

I'eomerpruueckue MeTO b1
BBIYUCIICHUS YTJIa MEXKY MPSIMBIMU
B MHOTOTpaHHUKaX

66

JIByrpansbiii yroa. CBoiCTBO
JIMHEIHBIX YTJI0B JABYTPAHHOTO yrja

67

[TeprieHIUKYIISIPHBIC ITIOCKOCTH.
CBolicTBa B3aUMHO
TIEPIICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeCeYeHMs ABYX IIJIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpsimoyroapHBIN MTapasuieenuIe]t;
KyO0; U3MEepeHus, CBOMCTBa
MPSIMOYTOJIbHOTO MapajuieNienunena

70

Teopema o guaroHayu
MPSAMOYTOJILHOTO MapaJijieenuena
U CJIEJICTBUE U3 HEE

71

CrepeoMeTrpHuueckre U NPUKIAIHbIC
3a/lauM, CBSI3aHHbIE CO B3aUMHBIM
PaCMoJIOKEHUEM MPAMBIX U
MJI0CKOCTH

72

HOBTOpeHI/IeZ CKpCIIUBAOIINUECCA
NpAMBIC, IMapaJJICIIbHBIC IIJIOCKOCTU
B CTAaHAAPTHBIX MHOI'OT'paHHUKAX

73

Hapa apaJilICJIbHBIX ILIOCKOCTEH Ha
CKpCUINBAOIINXCS MMPAMBIX,




pacCTOsIHUE MEXKIY
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTBIX CUTYALUAX

74

Paccrosnne ot TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM
J10 TUIOCKOCTH

75

Brruncnenue paccTosHUN MEX Ty
CKpELIUBAIOIIMMUCS IPSIMBIMU C
ITOMOIIIBIO NIEPIEHANKYIIIPHON
IIJIOCKOCTH

76

TpéxrpaHHbIid yroj, HEpaBeHCTBA

JUIsl TPEXTPaHHBIX YIiIoB. Teopema
[Mucdaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB IJIs1 TPEXTPAHHOTO yIia

77

DneMeHTHI cheprudecKoi
TE€OMETPHH: T'€0Ie3NYECKUe JIUHUN
Ha 3emie

78

KonTtponbHas padoTa "Y1l u
paccrosiHus"

79

CucreMaTu3alus 3HaHUH
"MHOTOrpaHHUK U €ro JIeMEHTHI"

https://showslide.ru/ponyatie-mnogogrannikals-atanasyan-geometriya-10-

11prizmasavchenko-em-208159

80

ITupamuna. Buael nupamu.
[IpaBunbpHas nupamuia

81

ITpusma. [Ipsimast 1 HaKJIIOHHAA
npusMsl. [IpaBuiibHas npusma

82

[IpssmMoit mapaiienenunes,
MIPSAMOYTOJIBHBIN NTapajlIeIeuIe,
Ky0



https://showslide.ru/ponyatie-mnogogrannikals-atanasyan-geometriya-10-11prizmasavchenko-em-208159
https://showslide.ru/ponyatie-mnogogrannikals-atanasyan-geometriya-10-11prizmasavchenko-em-208159

BrlInykiibie MHOTOIpaHHUKHU.

83 1
Teopema Jiinepa
BrlInmykiibie MHOTOIpaHHHKH.
84 Teopema Ditnepa. [IpaBuibHbBIC T 1
HOJIyr[paBI/IJII)HI)Ie MHOFOFpaHHI/IKI/I
Kontponsnas pabora
85 " " 1
MHororpaHHuku
86 [TonsiTue BEKTOpa Ha MJIOCKOCTH U B 1 https://infourok.ru/prezentaciya_na_temu_vektory v_prostranstve 10 klass-
MPOCTPAHCTBE 543341.htm
87 CVMMA BEKTODOB 1 https://infourok.ru/prezentaciya na_temu_vektory v prostranstve 10 klass-
M p 543341 .htm
88 PASHOCTE BEKTODOR 1 https://infourok.ru/prezentaciya na_temu_vektory v prostranstve 10 klass-
p 543341 .htm
89 TpaBiio HapALIeIeliIena 1 https://infourok.ru/prezentaciya na temu_vektory v prostranstve 10 klass-
p p A 543341 htm
https://infourok.ru/prezentaciya na temu_vektory v prostranstve 10 klass-
90 YMHOXEHHE BEKTOpa Ha YUCIIO 1
543341.htm
Paznoxenue BekTopa mmo 6azucy ) )
91 TDEX BEKTODOB. He JIeKALLIX B 1 https://infourok.ru/prezentaciya na temu vektory v prostranstve 10 klass-
PEX BEKTOPOB, = 543341.htm
OJIHOM IUIOCKOCTH
92 CRAISPHOE IIPON3EEICHIE 1 https://infourok.ru/prezentaciya na temu vektory v prostranstve 10 klass-
PHOC TPOHSBEA 543341.htm
03 Brruncnenue yrina Mexy 1
BEKTOPAMH B IIPOCTPAHCTBE
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1
95 IIpocreiimme 3ana4n ¢ BEKTOpaMu 1
96 IIpocreiimme 3anauu ¢ BEKTOpaMu 1
97 IIpocreiimme 3ana4u ¢ BEKTOpaMu 1



https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm
https://infourok.ru/prezentaciya_na_temu_vektory_v_prostranstve_10_klass-543341.htm

O0001IEeHUE U CUCTEMATU3ALIUS

98 . 1
3HaHUHI

99 O606HUIGHI/I€ Y CHCTEMAaTH3aIlUs 1
3HaHUI

100 Wrorosas koHTposbHas paboTa 1

101 Hrorosas koHTpoJbHAs paboTa

102 O6O6HUICHI/IG Y CUCTEMaTH3aIus 1
3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME




11 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue tems! "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTHU U B 1
npocrpaHcTae”
9 [ToBTOopenue Tems! "CkansgpHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
5 VYpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1
YpaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTHYECKHE METOBI pacuéTa yria 1
MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
1 AHanuTHYECKHE METOBI pacuéTa yria 1

MCKAY IIIOCKOCTSAMH B MHOTOI'PAHHHUKAX




@opmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHne paccTosHUN OT TOYKH 10
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosTHUN OT TOYKH 10
IJIOCKOCTH B MIPABUILHON TUPAMH/IE

15 KonTtponbHas pabota "AHanuruueckas
reoMerpus"

16 CedeHHsI MHOTOT'PAHHUKOB:
CTaHJIaPTHBIE MHOTOTPAHHUKH

17 CeyeHHSI MHOTOTPAHHHUKOB: METO/T
CIIEJIOB
CeyeHHsI MHOTOT'PAHHUKOB:

18 CTaHJAPTHBIC TIJIOCKOCTH, TTEPECCUCHUS
NPSAMBIX U IIOCKOCTEHN

19 [TapannenbHble NpsSIMbIE U TIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenbHble NPsSMBbIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMU
[lepnieniuKynsapHbIE MIPSMBIC U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphl

NEPpICHAUKYIIAPHBIX ILIOCKOCTEH B
psAMBIX, CHMMETPHUH MHOT'OI'PaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEHME: IomaIn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesienumnesa

32

3amaun 06 yaBoeHUU Ky0a, o
KBajIpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a7a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uurerpana. OobpEmM
HAaKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOMIBIO
onpenenéHHoro uurerpana. OobpEmM
TUPaMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
00IIUM YTIIOM

42

CrepeoMeTrpuueckue 3a1au, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKkue 3a/1a4u, CBI3aHHBIC
¢ o0BbEMamMu MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM MUPaMUIbI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUIHHIPHISCKON
MTOBEPXHOCTH

49 Hunmuaap. [psmoi KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LMIMHIIPA

50 Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuieNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTpHrueckue 3a1auu Ha

55 JIOKa3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMH LUIMHPA,
KOHYyca




56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS
Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IIAJTUHJIPA
Brruncienue 0065EMOB TEN ¢ HIOMOIIBIO

73 onpenenéHHoro uuTerpana. OobpEmM
KOHYCa

74 ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Tpuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TTOBEpXHOCTEH Ten"
O0BEM 11apa U MapoBOTrO CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagaeie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cheprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu IOJIOOHBIX TEI

79

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBEIUHCIEHUEM 00BEMOB TEN U
IUTONIAJIEH TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢uryp. O6mue cBOMCTBA ABMKEHUN

82

Bupl n1BukeHMid: apamiebHbII
MePEHOC, IICHTPAIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops!l B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTU3alUs 3HAHUH:
"O0BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

91

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpYIJIbIX TeN"

92

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaay moBEpXHOCTH U 0OOBEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
Anrebpa 1 Havasla MaTeMaTUYECKOro aHanu3a (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenosn I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OG1IeCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«11O1L] MHEMO3HA»

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOr0 aHalu3a, TEOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

apyrue, AkuuonepHoe oomectBo «M3narensctBo «IIpocBemmenne»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

https://catalog.prosv.ru/item/70430

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
https://file.11klasov.net/19-geometriya-uchebnik-dlya-10-11klassov-atanasyan-Is-

I-dr.html






