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INOACHUTEJIBHASA 3AIIMCKA

['eometpust siBnsieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO
oO1ero o0Opa3oBaHus, TaK Kak 00ecreurnBaeT BOZMOXHOCTh U3YUEHUs JUCIHUIIUH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTM M MPEIMETOB T'YMAaHUTAPHOTO ILMKJIA.
[Tockonpky  JOTHYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  H3YYCHHUHU
00y4JaroIMMHUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUM IPU PELICHUU N€OMETPUYECKHUX
3a7a4, YMEHUE BBIJBUTaTh M ONPOBEPrarb THMIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCS MIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH
bu3nueckux 3aaau.

[lenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriyOoaéHHOM
YpOBHE — pa3BUTHE HHAUBHUIYAJIbHBIX CIHOCOOHOCTEM OOy4aromuxcs MpH
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenMeTHON obiactu «MartemaTnka u
uHbpopMaTuka»  uyepe3  OOecleueHHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX TE€OMETPUYECKUX 3HAaHMM U JeHCTBUH,
crenuUUHBIX TEOMETPUU, U HEOOXOJUMBIX AJI YCHEIIHOr0 MPOQPECCHOHAIBHOTO
00pa3oBaHus, CBS3aHHOTO C UCIIOJIb30BAHUEM MATEMATHKHU.

[IpyopuTeTHBIMU 3aJlayaMy Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U yCUIUBAIOIIUMEU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclMpeHre NpPenCcTaBlIeHUsI O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(dbopMUpOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMHpOBaHUE TPEJACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIIONIMX OINHCHIBAaTh W U3Yy4aTb
pa3HbI€ SBJIICHHS OKPYKAIOLIEro MUPA, 3HaHUE MOHIATUHHOTO anmnapara o pasieiy
«CTtepeoMeTpus» y4eOHOTo Kypca reOMEeTpUu;

dbopMHupoBaHWEe  yMEHHS  BJIAaJ€Th  OCHOBHBIMH  TOHSATHUSMH O
IMPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBOWMCTBaMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE WX TPUMEHSTh, YMEHHS JOKAa3bIBaTh TEOPEMBI U HAXOIUTh
HECTaHJapTHHIE CIIOCOOBI pEIICHUS 3a/1ay;

dbopMHpoBaHE YMEHHS paclio3HaBaTh HA YEPTEKax, MOJAENSIX U B peaJIbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla BpalleHUs, KOHCTPYUPOBATh TI'€OMETPUUYECKHUE
MOJENH;

¢bopMupOBaHNE NMOHWMAHHS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpwuil, (OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATHKU TPHU
IIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJETh METOJAMHU J0Ka3aTebCTB U aJTOPUTMOB
pELIEHUs, YMEHUSA WX MPUMEHSATh, MPOBOJAUTH JIOKA3aTEIIbHBIE PACCYKIICHHUS B



XO/I€ PEIICHUs CTEPEOMETPUUECKHUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTAaBICHUS O HEOOXOIUMOCTH  JOKA3aTelIbCTB IMpHU
000CHOBaHHUU MaTEMaTHUYECKHUX yTBEPKACHUN U POJIU AKCUOMATUKH B MPOBEACHUN
JETYKTUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPILICHCTBOBAHME MHTEIUIEKTYaJIbHBIX W  TBOPUYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpECca K U3YUEHHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHAILHOM T'PAaMOTHOCTH, PEJIEBAHTHON T€OMETPHHM:
YMEHUSI PACMO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEAlbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP>KAaTEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «xmaccax sBuswoTcs: «lIpsmMble M IUIOCKOCTU B MPOCTPAHCTBE,
«Muororpannuku», «Tema Bpamenus», «BeKTopsl W  KOOpAWHATHI B
MPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJEHHOM YpPOBHE OOy4YeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHUH  pacrlpeaensercs He TOJbKO IO
coJiepKaTeJbHBIM JUHUSAM, HO U 10 rojaM oOydyeHusi. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OcBoeHHs DenepaibHON paboueit
IpOrpaMMbl, paclpeAeNéHHbIM MO TrojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKuUM
o0pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIIPOCaM 00ydJaromuecs
oOpamiajgnuch HEOJHOKPAaTHO. OTO TMO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MOHATUSIMHU M HaBbIKaMU MOCJEI0BATENBLHO U MOCTYATEIbHO, C
coOJII0/IeHHEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYaroIMUXCs, PACIIUPsIs U yrayomusis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycinoBus i auddepeHnmanum  0OydeHUs, TOCTPOCHUS
UHAMBUAYAIbHBIX 00pa30oBaTeNbHBIX MPOrpaMM, O0OECNeYuTh YriyOn&HHOe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yu€ToM BbIOOpa Oyaymied mpodeccuu, obOecrneurBas MPEEMCTBEHHOCTb MEXKTY
o0muM 1 ipoeccoHaTEHBIM 00pa30BaHUEM.



Ha wusydyenue yueOHOTO Kypca «['comerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 knacce — 102 gaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIH0).



COJEPKXAHUE OBYYEHUA
10 KITIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touyka, TIpsAMas, IJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATUYECKOM MOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aunmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulelIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CckpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B IPOCTPAHCTBE: NAapaslIC/IbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPALIEIBHOCTD TPEX NPSIMBIX, IAPAIIEILHOCTD MPSMOU
u 1ockoctu. [lapamienbHoe M LEHTpalIbHOE MPOEKTUPOBAHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIENbHOTO MPOEKTUpoBaHUs. M300paxeHue
buryp B nmapajuiesibHOW MPOEKUUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHM, YIOJI
MEXKIy NPSAMBIMH B IIPOCTPAHCTBE. [lapayyienbHOCTh IIIOCKOCTEN: Napajuie/IbHbIe
IIJIOCKOCTH, CBOMCTBA IapaijIeIbHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepneHAuKyISPHOCTD NMPSIMOU U IUIOCKOCTU: NEPIICHAUKYJISPHBIEC MPSIMBIE B
IIPOCTPAHCTBE, IMPSAMBIE MApaUICIbHbIE W IEPIEHAUKYJISPHBIE K ILIOCKOCTH,
[IPU3HAK [EPHEHIUKYIAPHOCTH IPSAMONM M INIOCKOCTH, TEOpEMa O IIPSAMOU
NIEPIECHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM A0  TIJIOCKOCTH,  MpoeKuus  (GuUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHAUKYJSIPHOCTH  ABYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHAUKYIISIPaX.

VYrabel B NMPOCTPAHCTBE: YroJl MEXAY IPAMON U IUIOCKOCTHIO, JIBYTPAHHBIN
yroJ, JUHEUHBIN YroJl ABYTPAHHOTO yrya. TpEXTpaHHbIM U MHOTOTPAHHBIC YIJIBI.
CBoiiCTBa IUJIOCKUX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKu

Buapl MHOrorpaHHukoB, pa3BEépTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3MbI, OOKOBasl U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuniesr, NOPsAMOYIOJIBHBIA — NApajulesCNUANe]] W  €ro  CBOMCTBA.
Kparuaiiiime mnyTd Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupammpa: n-yronpHas mnupamuia,



npaBWibHas W yceu€HHas nupamuibl. CBoicTBa pEéOep M OOKOBBIX TIpaHel
MpaBUIbHOW nUpaMubl. [IpaBuiabHBIE MHOTOTPAHHUKUW: NpPaBWIbHAs IMpU3Ma U
MpaBUIbHAS MHPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUJIa W MPABUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne O MpPaBUIBHBIX MHOIOTPAHHUKAX: OKTA3Ip,
JOAECKASIP U UKOCADIP.

Bbluncienre 31€MEHTOB MHOTOTpaHHUKOB: pEOpa, JUaroHald, YIJIbL.
[Tnomans OOKOBOM TOBEPXHOCTH MW TIOJTHOM TOBEPXHOCTH NPSMON IPU3MBI,
IJIOIIAJh OCHOBAaHUM, TeopemMa O OOKOBOW IMOBEPXHOCTU MPSIMON TMPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHON MUPAMMIBL,
TEOpEMA O TUIOIIAIN YCEYEHHOM TMPAMU/IBI.

CummeTprus B HPOCTPAHCTBE. OJIEMEHTbl CHUMMETPHHM  MPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienunesa, CUMMETPHUSl TPAaBWIbHBIX NPU3M, CUMMETpPHUS IPaBUIbHOU
MAPaAMHUJIBI.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOKEHHS BEKTOpOB. CBOWCTBA YMHOKEHUSI BEKTOpPA HA YUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronpHas  cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaumHatel BekTopa. CBsi3b MEXKIy KOOPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTtopamu. CKaasipHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[lonaTus: UWIMHAPUYECKAss MOBEPXHOCTb, KOHHMYECKasi IOBEPXHOCTH,
cepuyeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTteld. Tenma BpalieHus:
WIMHAP, KOHYC, YCeu€HHBIH KOHYC, cdepa, map. B3aumnHoe pacnonoxxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpaIlleHus Ha TUIOCKOCTH. Pa3BépTka mummHapa u koHyca. Cummetpus chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
NpSMOYTOJIBHOTO Tapaienenunena u cueactsus w3 He€. OO0bEM mpsMol U



HAKJIOHHOW MpPU3MBI, IIWIMHJIpA, TUpamMuabl U KoHyca. O0OBEM I1apa U mapoBOro
CErMeHTa.

KomOunanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
IWIMHApP, ONHCaHHas okojio uwinHapa. Ilepeceuenne cdepel u 1mapa ¢
miockocThio. Kacanue mapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,
OMHCAHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOM B MHOTOTPAHHUK WA TEJO
BpaIeHUS.

[Tnomaae MOBEPXHOCTH UMIMHAPA, KOHYyCa, IUiomanas chepbl U €€ YacTew.
[Tomo6ue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpazoBanue momodbus, romoretus. Permenue 3agau Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUYECKHX METOOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPALEHUS: CEUCHUSI IIMIIMHIpA
(mapamienbHO YW TNEPHEHAMKYJISIPHO OCH), CEUYEHUsl KOHyca (mapaluiesibHbIe
OCHOBAHHIO U MPOXOJSIINE Yepe3 BEPIUIMHY), CEUYEHHUs IIapa, METOIbl TOCTPOEHUS
CEUYEHMIl: METOJ| CIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METO/I TIEPEeHOCca
CEKYIIEH TIOCKOCTH.

BeKkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepauuu HajJ Bekropamu. BekropHoe
yMHOKeHHE BeKTOpoB. (CBoiicTBa BEKTOPHOTO YyMHOXeHHs. IIpsiMmoyrosybHas
cucTeMa KoopAuHAT B npocTpancTe. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJ NpPU PEIIEHUH TIE€OMETPUYECKHUX
3a/1au.

JABHKEHUSA B IPOCTPAHCTBE

JBuwxenust mpoctpanctBa. OrtoOpaxeHus. JIBMKeHHMS U PaBEHCTBO (uryp.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBIWKEHWH: TapalIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETpPHUA, 3€pKalbHasg CHUMMETPHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBbBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  Wi€Ha  POCCHIICKOro  OOIIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
IpoLeyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHe
B3aMMOJIEHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMU B COOTBETCTBHH C HX
GYHKUMSIMY U Ha3HAYEHHUEM;

2) naTpuoOTHYECKOEe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HACTOSILEMY POCCHUKWCKOM MaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOM IIKOJIBI,
UCIIONb30BAaHUE O3THUX JOCTIDKEHMH B JAPYrUX HayKax, TEXHOJOrusx, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBI3AHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKHM H JEATENIBHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3ajla4, pEUICHUHN, pacCyKIEeHUN, BOCIPUUMYHUBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHATUH W
OTJIbIXa, PEryJsipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON IEATENbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
pasnuyHbiM  cpepaM  NMPOPECCHOHANBHOW  JAEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTHUKOW M €€ MNPUIOKEHUSIMH, YMEHHE COBEpILAaTh OCO3HAHHBIN BHIOOD



Oyaymeil npodeccun U peaau3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIaHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO U
caM00Opa30BaHMI0 HA TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMUPOBAHHOCTh  HKOJIOTMUECKON KyJIbTYypbl, NOHMMAaHHUE BIUSHUSA
COLIMAJIBHO-D)KOHOMHUYECKUX ITPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHOU
Cpelibl, 0CO3HAHUE INI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, OpUEHTALNS
Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM /i1 peueHus 3axad B o0jacTu
OKpYKaloIlled Cpeapl, IUIAHUPOBAHUE IIOCTYNIKOB M OLUEHKHM HUX BO3MOXHBIX
IIOCJIEACTBUHN IS OKPYKAIOIEH CPEIbl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOILIECTBEHHOM  NpPAaKTUKH, IOHUMaHHE
MaTEMaTUYECKONM HayKM Kak c@epbl 4YeIOBEUECKON MAESTENBbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUIA pPa3BUTUS LMBWIN3ALMH, OBJIAJICHUE S3BIKOM
MaT€MaTUKM W MaTeMaTU4YeCKOW KYJbTypOM KakK CpEJCTBOM IIO3HAaHUA MHpA,
TOTOBHOCTb OCYLIECTBIIATh IIPOEKTHYK) M HCCIIEIOBATENBCKYIO JEATEIBHOCTD
VHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

basoBble jornyeckue aeicTBus:

BBIBJITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOLIEHUH MEXAy MOHATHAMH, (HOPMYyIUPOBATH
OIpe/eNICHUs MOHATUM, YCTAHABIMBATD CYLIECTBEHHBIN MPU3HAK KiIaccu(UKaLVH,
OCHOBaHUs AJ11 0000IEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIUpOBATb U  NpeoOpa3oBBIBATE  CYXKJEHUS:
YTBEPAUTENIbHBIE U OTPULIATENbHBIE, €IUHUYHbIE, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, JAHHBIX, HAOIIOJCHUAX U YTBEPXKACHUAX, MpeuiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JeNaTh BBIBOABI C MCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOYECHUM, YMO3AKIFOUECHUI 110 aHAJIOTUH;

IIPOBOJIUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE€ M OT MPOTUBHOI'0), BEICTPAaUBATh apryMEHTALIMIO, IPUBOINUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJBI;



BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHWS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe 1eiCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMymupoBaTh ~ BOMPOCH,  (PUKCHpyIOIIME  TPOTHBOpeYHe,  mpobiemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH THUIOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIPHO CINIAHUPOBAHHBIA SKCIIEPUMEHT, MCCIICIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00beKTa, SIBJICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBICHUSMH, TTPOIIECCAMH,

CaMOCTOSITENIbHO (POPMYIUpOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHWBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB i 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATH
MIPEATOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH Je(UIIUTHI WH(GOPMAINH, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO W3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATH WH(POPMALIMIO PA3TUYHBIX BHUIAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B pPa3IUYHBIX (OpMax,
WLTIOCTPUPOBATH TpaduvecKH;

OTIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHHUS 1O XOJy PEIICHHS 3aayH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3YNIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
HpO6JICMBI, pemaeMoﬁ 3aadyu, BbICKAa3bIBaThb HWJIAEH, HALCJICHHBLIC Ha IIOUCK
peIHeHI/Iﬂ, COIIOCTABJISITH CBOU CY)KI[CHI/IH C CY)KI[GHI/IHMI/I z(pyr 150, € y‘-IaCTHI/IKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOU (hopme
dbopMyIMpOBaTh Pa3HOTJIACHS, CBOM BO3PAKCHHUS,



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4d, SKCIIEPUMEHTa, UCCICI0BaHu,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QopMAT BBICTYIUIGHHS C Yy4€TOM 3a1ad
NpEe3eHTalH U 0COOEHHOCTEH ay TUTOPUH.

PeryasiTuBHble YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:

BJIaJE€Th HABbIKAMHM  IO3HABATENbHOM  pedekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI TIpollecca M pe3yibTaTa pelieHUs
MaTeMaTU4YE€CKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh TIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JIAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1eATEJIbHOCTD:

MOHUMATh ¥ HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITBHON
paboThl TpU peuIeHUuH Y4YeOHBIX 3aJay, MPUHUMATh 1€Jb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pabOT, JI0roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTar paldoThl,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CYyXkaeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITypMBl» W WHBIE), BBHINIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOWM JEHCTBUA C JPYTUMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KaueCTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K kony 10 knacca oGyyaroniuiicss HAy4uTCs:
e CBOOOAHO ONEPUPOBATH OCHOBHBIMHU TMOHSITHSIMH CTEPEOMETPUU MPH
pelIeHnH 3a1a4 U IPOBEACHUN MaTEMaTHYECKUX PACCYKICHUN;



NPUMEHSATh aKCHOMBI CTEPEOMETPUU M CIEACTBHUS W3 HUX MPHU PEHICHUU
reOMEeTPUUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHUE MPSAMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOMHO OINEpPUpPOBATH TMOHATHUSAMHU, CBSI3aHHBIMH C yIJIaMH B
IIPOCTPAHCTBE: MEXIY MPSAMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
TUTOCKOCTBIO;

CBOOOHO ONEPUPOBAThH MOHATUSMH, CBI3aHHBIMU C MHOTOTpPaHHUKAMU;
CBOOOZHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAaHHUKOB (TpuU3Ma,
NUpaMU/a, MPSIMOYTOJIbHBINA MapajuieNenumnesn, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHHUS  JUIA
KJ1IaccuUKaInu;

CBOOOMHO  ONEpUPOBATH  TMOHSATUSIMH, CBS3aHHBIMH C  CEYCHHUEM
MHOTOTPaHHHUKOB TTIOCKOCTHIO;

BBITIOJTHSTh napasuiebHOe, IEHTPAJIHHOE u OpPTOTOHAIILHOE
NpOeKTUpOBaHue (UTYp Ha IJIOCKOCTb, BBITIOJIHATH M300pakeHus Quryp
HAa TIOCKOCTH;

CTPOUTH CEUCHHS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBITOTHITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEpPXY, COOKY, CHH3Y;

BBIUHCIIATh  IUIOIMIAAM  TIOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TIpH3Ma,
MUpPaMUJIa), TEOMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOJHO OMEPUPOBATH MOHATHSIMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPHH, ILIEHTP, OCb U IUIOCKOCTh CHMMETPHHU
buryper;

CBOOOMHO OMEpPUPOBATH MOHITHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B ITPOCTPAHCTBE;

BBITIOJHATH JICHCTBUS Ha/l BEKTOPAMH,

pemath 3a7add Ha JI0Ka3aTelIbCTBO MAaTEeMATHYECKUX OTHOIICHUU W
HAX0XJIEHUE T€OMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METOIbI
IpU PELIEHNH MaTeMaTHYEeCKHUX 3aJa4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATH NPOCTEHIINEe MpOTrpaMMHBIE CpEACTBA U DJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1aY;
U3BIIEKaTh, MPEOOpPa3OBBIBATE W HWHTEPIPETUPOBATh HH(POpPMAIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, TMPeACTaBICHHYIO Ha
yepTexax U pUCyHKax;



NPUMEHITh TOJIYyYEHHBIE 3HAHMS HAa TMPAKTUKE: CpPaBHUBATh U
aHAJIM3UPOBAaTh PEALHBIE CUTYALMH, NPUMEHATh U3YUYECHHbIEC MOHATHSA B
OpolEecce TMOUCKAa PEeLICHUS MaTeMaTH4YecKd CPOpMYIUPOBAHHOM
npo0JieMbl, MOJETUPOBATh pEalbHbIE CHUTyallMM Ha SI3bIKE TECOMETPUH,
UCCIIEI0OBATh MMOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM IE€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara aiareOpbl, peniaTh MPaKTUYECKHE 3a/1ayH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUYMH;

UMETh MpEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHI.

K konmy 11 kinacca o0yyaroniuiicss HAyquTCs:

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH, CBSI3aHHBIMU C IWUIMHIPUIECKOM,
KOHUYECKOW U c(epruyeckor TMOBEPXHOCTAMH, OOBSICHATH CIIOCOObI
MOJIy4CHHUS;

OMepUpOBaATh MOHIATUSIMU, CBSI3aHHBIMU C TEJIaMU BPAILICHUS: HUIUHAPOM,
KOHYCOM, c(hepoi u 1mapom;

pacmo3HaBaTh Tela BpalleHus (LMUIUHAP, KOHYyC, cdepa u 1map) H
OOBSACHATH CLIOCOOBI MOTYYESHHSI T BPALLCHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CEPHI U MIOCKOCTH;
BBIYHMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIONIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEpUPOBATh MOHSITUSIMH, CBSI3aHHBIMU C KOMOMHAIUSIMU TEJ
BpaIieHNs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BIUCAHHBIM B cdepy U
OMHCAaHHBIN OKOJO cepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJO
BpAaIICHUS;

BBIYHCIIATh COOTHONICHHSI MEXY TUIONIAIIMH TTOBEPXHOCTEN 1 00bEMaMu
IMOJOOHBIX TE;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QHUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEpaIMy HaJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JE€KapTOBOM CHUCTEME KOOPAUHAT;



pelaTh reOMETPUYECKHUE 3a0a4l Ha BBIYMCICHUE YIJIOB MEXIY MPSAMbIMHU
U IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKU O IJIOCKOCTH, B
1[EJIOM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MIPU PEIICHUU;
CBOOOJTHO OMEPUPOBATH TMOHSTUSMHU, CBS3AHHBIMH C JBHKCHHUEM B
MIPOCTPAHCTBE, 3HATh CBOKCTBA JIBUKEHUN;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAHHUKOB M TeJl BpaIlEHUS MpHU
NapajuleIbHOM  MEPEHOCE, LEHTPaIbHOM CUMMETPHM, 3€PKAIBHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOIL, Mpeodpa3oBaHus O100US;
CTPOUTH CEUECHHS] MHOTOTPAHHUKOB M TEJ BPAILICHUS: CEUCHUS LIMJIMHJpA
(mapayuienbHO U NEPIEHIUKYJIIPHO OCH), CEUCHUSI KOHYyca (TapauielibHbIe
OCHOBAHHIO U MTPOXOSIIME YEPE3 BEPIINUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOABl TOCTPOCHHMS CEUYEHUH: METOJ CIENOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METOJI MIEPEHOCA CEKYLIEHN MIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

OPUMEHATh TreoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, MOPEANOJIararlinX HECKOJIbKO I1aroB pEeIIeHUsl, €CIIH YCJIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOW W HESBHOU (hopMme;

pemaTh 3a/Jaud Ha JO0Ka3aTeJIbCTBO MATEMATHUYECKUX OTHOIICHHH W
HaX0JI€HUE TEOMETPUUECKUX BEJINYMUH;

IMPUMEHSTh MPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI IIPY PELIEHNUN CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CpPaBHUBATD,
aHAJTM3UPOBATh U OLICHUBATh pPeaibHbIE CUTYallUU, IPUMEHATh U3YUYEHHbIC
MOHSATUS, TEOPEMbI, CBOWCTBA B MPOIECCE IMOUCKA  pPEIICHUs
MaTeMaThdecku  CHOPMYITUPOBAHHOW  MPOOJEMBI,  MOJEIUPOBATH
peanbHbIE CHUTYyallMM Ha S3bIKE T€OMETPUHU, UCCIEIOBATh IMOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TIOHATUA U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/Jayud, CBSI3aHHBIE C
HaX0JICHUEM F€OMETPUUECKHUX BEJINYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOW yacTu (hyHIaAMEHTA Pa3BUTHUS TEXHOJIOTHHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
N KosmuecTBo yacos
DJIEKTPOHHBIE
n| HaumeHoBaHue pa3aenoB u (uu¢poBbie)
KonTpoasu IIpakTHyeck
/ | TeM NpOrpamMmsbl Bcero o0pa3oBaTe/bHbIC
ble padoThbI ue padoThbl
n pecypchl
BBeneHue B crepeoMeTpurio 23 1
B3anmHOe pacnonoxenue 6 1
IPSIMBIX B IIPOCTPAHCTBE
[TapanneabHOCTh NPSIMBIX U g
IIJIOCKOCTEH B MIPOCTPAHCTBE
[IepneHAUKyYIIPHOCTD
IPSIMBIX U IJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYIubl U pacCTOSHUS 16 1
MHOrorpaHHuK1 7 1
Bexkrops! B IpocTpaHCcTBE 12
[ToBTOpeHnue, 0600IIEeHNE U 5 )

CUCTEMaTH3allus 3HaHUH




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KJIACC

Ne KoiunuecTBo yacos
DJIeKTPOHHbIE
HaunmeHnoBanmue
(undposbie)
Il | Ppa3iejioB U TEM KonTpoabnsl | IlpakTuyeckn
Bcero oOpa3oBaTe/ibHbIE

/| mporpamMmbl € padoThl € padoTnI
I pecypcsl

A

HaJUTUYECKas 15 1

r€OMETPHUS

[ToBTOpEHUE,

o0o01ieHue u 15 !

cUcTeMaTu3anus

3HaHUI

O6BEM MHOTOrpaHHUKA 17 1

Tena BpaleHus 24 1

ITmonraamn

IIOBEPXHOCTHU U 9 1

00BEMBI KPYTJIBIX TEJ

JIBrKeHUS 5 1

IToBTOpEHuMeE,

o0o01ieHue u 17 )

cUcTeMaTu3anus

3HAHUI
OBUIEE KOJIMYECTBO
YACOB I10 102 8 0
I[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ny Kosn4yecTBo 4acoB
n KonTpoanb
Tema ypoxa Bce P IpakTuyec
/ HbIE
ro KHe padoThl
n padoThI

Jlara
H3Y4YeH
us

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibH
ble pecypchl

OcHoBHbIE NIpaBUiIa
n300pa’keHHsI Ha pUCYHKE
IIJIOCKOCTH, ITapajuIeIbHbIX 1
pSMBIX (OTPE3KOB),
CepeIMHbI OTpE3Ka

ITonsATHS cTepeomeTpun:
TOYKa, MpsiMasi, IIOCKOCTh,
npocTtpancTBO. OCHOBHBIE
npaBujIa N300paKeHUs Ha 1
PHUCYHKE IJIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTus: nepecekaroniecs
MJIOCKOCTH, TTIEPECEKAFOIITHECS
npsiMasi ¥ TJI0CKOCTh;
MOJIYITPOCTPAHCTBO




[TonsaTus: nepecekaroniecs
MJIOCKOCTH, TTIEPECEKAIOIITHECS
npsiMasi ¥ TII0CKOCTh;
MOJIYITPOCTPAHCTBO

MHororpaHHuKH,
n300pakeHre MPOCTEUIINX
IPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOMIUX O0HEKTOB

MHoOrorpaHHukH,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OBEKTOB

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIEJCTBUS U3 HUX




AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIECICTBUS U3 HUX.
CriocoObI 3a1aHUs IPSIMBIX U
IJIOCKOCTEW B IPOCTPAHCTBE.
O0603Ha4YeHUS TPSMBIX U
IIJIOCKOCTEN

10

N3o0pakeHne ceueHnit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UxX
pé6pa. N3obpaxenue
nepecedeHus! Moay4eHHbIX
IJI0CKOCTEN. PackpammBanue
MTOCTPOEHHBIX CEUCHUI
Pa3HBIMU [IBETAMH




11

N3o0pakeHne ceueHnit
MUpPaMUJIBL, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UxX
pé6pa. N3obpaxenue
nepecedeHus! MoayYeHHbIX
IJI0CKOCTeN. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMU [IBETAMH

12

N3o6paxkenune ceueHwmit
nUpaMu/Ibl, KyOa U MPHU3MBI,
KOTOPbIE TPOXOJIST Uepe3 ux
pé6pa. N3obpaxenue
nepecedeHus! Moay4eHHbIX
IJI0CKOCTeM. PackpammBanue
MOCTPOEHHBIX CEUCHUH
Pa3HBIMH LIBETAMHU




13

N3o0pakeHne ceueHnit
MUPaMUJIBL, Ky0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 UxX
pébpa. N3obpakenue
MepPECEUCHUS TTOJTYUCHHBIX
IJI0CKOCTEN. PackpammBanue
ITOCTPOEHHBIX CEUCHUI
Pa3HBIMU [IBETAMH

14

MeTton cnenoB mis
MMOCTPOECHUS CEUCHUI

15

Meton cnenoB s
MIOCTPOEHUSI CEUCHU.
CBolicTBa nepeceyeHmi
IPSIMBIX U IIJIOCKOCTEHN

16

Meton cnenoB s
MOCTPOEHUS CEUCHUIA.
CBolicTBa nepeceyeHui
IPSIMBIX U IIJIOCKOCTEHN

17

[TocTpoenue ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX qepTen(eP"I U 3a111Ch
raroB NOCTPOCHUA




18

[TocTpoenue ceueHui B
nupamuze, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepTeKel U 3aMUCh
1aroB MOCTPOEHUS

19

[TocTpoenue ceueHui B
nupamuze, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTen(eP"I U 3aI1UCh
raroB NOCTPOCHUA

20

[Toctpoenue ceueHui B
nupamuse, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH M 3aIHCh
IIarOB TIOCTPOCHHUS

21

[ToBTOpPEHME INIAHUMETPUN:
Teopema o
MIPONOPLIUOHAIBHBIX OTPE3KaX.
[TogoGue TpeyroJbHUKOB




22

[ToBTOpEHKE TITAHUMETPUH:
Teopema Menenas. Pacuertsl B
CEYEHUSX Ha BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IJIAHUMETPUH U
CTEPEOMETPUN

23

KonTtponsHas padora
" AKCMOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmMHOe pacnosoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaronyecs npsiMble.
[Ipu3Haky cKpeluBarOmMXCst
npsameix. [TapamiensHbie
IpsIMBIE B IPOCTPAHCTBE




25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH
napasuieIbHOM JaHHOU
MPSIMOM, MPOXOASIICH Yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKaIlEel Ha TaHHOW IIPSMOM.
JlemMa o nepecedeHnn
napajieabHbIX MPSMBbIX
MJIOCKOCTBIO

26

[TapamiensHOCTB TpEX
npsMbIxX. Teopema o TpEx
NapauIeIbHBIX IPSIMBbIX.
Teopema 0 CKpeIMBarOIINXCS
IPSIMBIX

27

[TapannensHoE
npoexktupoBanue. OCHOBHBIE
CBOICTBA MapaJJIEIBLHOTO
MPOECKTUPOBAHUSI.
N3obpakenue pa3HbIx Guryp
B MMAPAJJIETBLHON MMPOEKIUU




28

LlenTpanbHas npoekuus. Yroiu
C COHAIpPAaBJIEHHBIMH
CTOpPOHAMU. YTOJI MEXIY
IPSIMBIMU

29

3amaun Ha TOKa3aTeILCTBO U
HCCIIEA0BaHUE, CBA3AHHEIC C
PacCIOIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

IToHATHS: mapaIeNbHOCTD
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusznak
napajieIbHOCTH MPAMOUN 1
miockocTh. CBOMCTBA
napajieIbHOCTH MPSAMOUN 1
IIJIOCKOCTH

31

I'eomerpuueckue 3agaum Ha
BBIYUCIICHUEC U
JI0Ka3aTeNNbCTBO, CBSI3aHHBIE C
NnapaJjiCJIbHOCTBIO IMIPAMBIX U
IJIOCKOCTEH B MIPOCTPAHCTBE




32

[TocTpoenue ceuenus,
MPOXOJSIIETO Yepe3 TaHHYIO
IpSIMYIO Ha YepTexXe U
napajuiebHOTO IPYron
npsiMoid. Pacuér oTHOmIeHUM

33

[TapannensHas npoexkuus,
MPUMEHEHHUE JIsl TOCTPOCHUS
ceueHui kyda u
napauienenunena. CBoicTaa
napajuiejenunea u mpu3Msl

34

[TapaienbHbIE TUIOCKOCTH.
[Ipr3Haky napamielbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE
MIPUHAJICIKALIYIO TaHHOU
IUIOCKOCTH U CIIEACTBUS U3
Hee




36

CaolicTBa napasuieabHbIX
IJIOCKOCTEN: O
NapajuIEIbHOCTH TPSIMBIX
NepeCceueHUsI IpH
MIEPECEUECHUH IBYX
MapajuIeNbHbIX TNIOCKOCTEN
TpeThen

37

CBolicTBa napasuiesIbHbIX
TUTOCKOCTEH: 00 OTpe3Kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHbIMU

IIJIOCKOCTAMU, O IIEPECCUCHUU

MPSIMOM C IBYMSI

napaajaCJIbHbBIMHA IJIIOCKOCTAMU

38

IToBTOpeHue: TeopeMa
[Tudaropa Ha mIoCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS

IPSIMOYT'OJIBHOTO
TpEYrojabHUKa

40

CgoiicTBa KyOa u
PSIMOYTOJIEHOTO
napaJiesienunea




41

Berunciienue UIMH OTPE3KOB B
KyOe ¥ TpsIMOYTOJIbHOM
napauiesienumne e

42

[leprieHAMKYIASIPHOCTH MPSIMOiL
U ockocTH. [Ipu3nak
NEPIEHAUKYJIAPHOCTH IIPSIMOM
U TUIOCKOCTH

43

[leprieHAMKYIASIPHOCTD MPSIMOiL
U ockocTH. [Ipu3nax
NEPIEHIUKYISIPHOCTH IPSIMOM
U TUIOCKOCTH

44

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOMH,
MPOXOIALLIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEPIEHANKYJIAPHOHN K
MJIOCKOCTH

45

ITnockoctu n
NEePHEHANKYIISPHBIE UM
MpsiMble B MHOTOI'PaHHHUKAX

46

ITimockocT u
MePIEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOTPaHHHUKAX




47

[leprieHauKyNIAp U HAKIOHHAS.
[TocTpoenue nepneHAUKyIsIpa
U3 TOYKH Ha MPSIMYIO

48

[lepnieHauKymsAp ¥ HAKIIOHHAS.
[TocTpoenue nepneHAUKyIsIpa
U3 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NepreHANKYIsApax (mpsmas u
oOpatHasi)

50

Teopema o Tpéx
NepreHANKYIsApax (mpsmas u
oOpatHasi)

51

Yron mexnay
CKPEITUBAIOIIUMHUCS TPSIMBIMHU

52

ITouck nepreHIUKyIApHBIX
HpHMBIX C ITIOMOIIIBIO
MEePIEHINKYIISIPHBIX
IUIOCKOCTEH

53

OpToroHajibHOE
MPOEKTUPOBAHUE




54

[TocTpoenue ceuenuit kyoa,
MIPU3MBI, TPaBUIILHOU
MUPAMHUJIBI C TOMOUIBIO
OPTOTOHAJILHOW MPOEKIUU

55

[TocTpoenue ceuenuit kyoa,
MIPU3MBI, TPaBUIILHOU
MUPAMUJIBI C TOMOUIBIO
OPTOrOHAJILHOM IIPOEKIIUHU

56

CuMMeTpHs B TPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
IImockocTu cumMerpuil B
MHOTOTpaHHUKAaX

57

IIpusnaxk
NEPIEHAUKYJIAPHOCTH IIPSIMOM
U IUIOCKOCTH KaK CIIEICTBUE
CUMMETpUU

58

[IpaBuIbHBIE MHOTOIPAHHUKH.
Pacuér paccTosiHuid OT TOUKH
J10 MJIOCKOCTHU




59

[TpaBusIbHBIE MHOTOTPaHHUKH.
Pacuér pacctostHuii OT TOUKH
JI0 TJIOCKOCTH

60

CriocoObl ONyCTHTD
HEPHEHIUKYIIAPHL:
CUMMETPHUS, CABUT TOYKHU IO
napasuiebHON MPSMON

61

CaBur no HenapasuieabHON
IIPSIMOM, U3MEHEHHE
paccTossHui

62

KoHnTtposbHas padota
"B3zauMHoe pacronoxxeHue
IPSIMBIX U IIJIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroy MeXIY
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIHBAIOIIAMHUCA PSIMBIMU
B IIPOCTPAHCTBE




65

I'eomerpuueckue meToabl
BBIUKCIICHHS YTIIa MEXKIY
IOPSIMBIMU B MHOTOTpaHHHMKAX

66

JIByrpanssiii yroa. CBOHCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO

yria

67

[leprienauKyIsIpHBIE
miockoctn. CBoMCTBA
B3aUMHO TIEPIICHIUK YJISIPHBIX
IIOCKOCTE

68

[Ipusnak
NEPIEeHIUKYISIPHOCTU
MJIOCKOCTEH; Teopema o
MPSIMON MEPECEUCHUS IBYX
IJIOCKOCTEN
NEPIEHIUKYIISPHBIX TPEThEeU
MJIOCKOCTH

69

[IpsamoyronbHbIH
napasuieNienumnen; Kyo;
U3MEPEHMs], CBOMCTBA
NPSIMOYTOJIBHOTO
napajuiejaenunena

70

Teopema o quaroHanu
IPSAIMOYTOJIBHOIO
Hapannenennne,ua nu
CIIEACTBHE U3 HEE




71

CrepeoMeTpruieCcCKHe 1
MPUKIIaIHBIE 33]1a4H,
CBSI3aHHBIE CO B3aMMHbBIM
PacHoJIOKEHUEM MPSMBIX U
IIOCKOCTH

72

[ToBTOpEHME:
CKpEIIMBAIOIINECS TIPSIMbIE,
napajiCJIbHbIC IJIOCKOCTU B
CTaHJAPTHBIX
MHOTI'OIrpaHHUKax

73

[Tapa mapayutenbHbIX
IJIOCKOCTEN Ha
CKPEIIHBAIOIIUXCS MPAMBIX,
paccTosiHuE MEXY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU
B IIPOCTBIX CUTYAIHIX

74

PaccTostHME OT TOUKH 10
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIIIOCKOCTH

75

Brruncnenue paccrosHuit
MEX1y CKPEIUBAIOLIUMUCS
IPSIMBIMU C TIOMOIIIBIO
MEePIECHINKYIISIPHON
IJIOCKOCTH




76

TpéxrpanHblil yroi,
HEPaBEHCTBA JIf
TpEeXTpaHHbIX yriioB. Teopema
[Tudaropa, Teopembl
KOCHUHYCOB ¥ CHHYCOB JUIsl
TPEXTPAHHOTO YyIJIa

77

DneMeHTHI ChepruIecKOit
TEOMETPHH: T€0/Ie3NIECKUE
JUHUU Ha 3emiie

78

KonTtposnbnas padora "Yrib1 u
paccrostHus"

79

Cucremarusanys 3HaHUH
"MHOrorpaHHMK 1 €ro
3J1€MEHTHI"

80

[Mupamuga. Buasl nupamui.
[IpaBunbHas nupamuna

81

IIpusma. IIpamas u HakIOHHAs
npusMsl. [IpaBunbHas npusma

82

[Ipsamoit napaienenunes,
MPSIMOYTOJIbHBII
napajuiesenumnes, Kyo

&3

BrlInykiibie MHOTOIpaHHUKHU.
Teopema Ditnepa




Boinmykiible MHOTOTpaHHUKH.
Teopema Ditnepa.

84 | IlpaBuibHBIE U
MOJIyIIPaBUJIbHBIE
MHOTOI'PAHHUKHU

25 KoHnTtposbHas padota
"MHororpaHHuku"

26 [TonsTue BekTOpa Ha
IJIOCKOCTH U B IPOCTPAHCTBE

87 | Cymma BEeKTOpOB

88 | Pa3HOCTH BEKTOpPOB

89 | IlpaBwiio mapasnienenumnena

90 YMHOXEHUE BEKTOpa Ha
YUCIIO0
Paznoxenue Bexkropa o

91 | ©Gasucy Tpé€x BEKTOPOB, HE
JIeXKAIIMX B OJJTHOM IJIOCKOCTH

92 | CkansipHO€ MPOU3BEICHUE

93 Brruncnenue yria mexny
BEKTOPAMHU B IIPOCTPAHCTBE

94 [Ipocreiiue 3anauu ¢

BEKTOpaMHU




[Ipocreitmue 3anauu ¢

95 1
BEKTOpaMU

96 [Ipocreitmue 3anauu ¢ 1
BEKTOpaMu

97 [Ipocreiimue 3agaum ¢ |
BEKTOpaMu

08 0O000meHue u 1
CUCTEMAaTH3alus 3HaHUH

99 0O000meHue u 1
cucTeMaTu3alus 3HaHui

10 | Hrorosast KOHTPOJIbHAS 1

0 pabota

10 | HroroBast KOHTPOJIbHAS 1

1 pabota

10 | O0o0061meHue u 1

2 CUCTEMAaTH3allus 3HaHuH

OBIIEE KOJIMYECTBO HACOB 102

[10 ITIPOT'PAMME




11 KJIACC

Ne

~

Tema ypoka

KoauuecTBO 4acoB

Bce
ro

KonTpoJs
HbIE
padoThbI

IIpakTHyec
KHe padoThl

Jlara
HU3Y4YeH
us

DJIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibH
ble pecypchl

[ToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
npoctpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHoe pou3BeICHUE
BEKTOpOB"

[ToBTOpEHME TEMBI
"Beruncienue yriia Mexmay
BEKTOpPaMH B IPOCTPAHCTBE

n

[ToBTOpEHME TEMBI
"VYpaBHEHHE MIPSIMOH,
MPOXOSIIECH Yepe3 ABe
TOYKH"

YpaBHEHUE IUIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTpE3Kax




YpaBHEHHE IOCKOCTH,
HOpMaJb, ypaBHEHUE
IJIOCKOCTH B OTpe3Kax

BexropHoe npousseeHue

JInHeHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrpaMMHUpPOBaHUE

JInHelHbIE HEPAaBEHCTBA,
JINHENHOE
MIPOrPAMMHUPOBAHUE

10

AHanuTHYeCKHE METOIEI
pacdéTa yria Mexay
MPSMBIMH B
MHOFOFpaHHI/IKaX

11

AHanuTHYeCKHE METOIEI
pacdéTa yria Mexay
IUIOCKOCTSIMH B
MHOFOFpaHHI/IKaX

12

®opMyia pacCTOsIHUS OT
TOYKH J10 IUIOCKOCTH B
KOOpJMHATax

13

Haxoxnenue paccTtostHuil ot
TOYKH JI0 TIIOCKOCTH B KyOe




14

Haxoxnenue paccrosiHuii oT
TOYKH JI0 IJIOCKOCTHU B
MPaBUWIBLHON MTUPAMHIE

15

KontponbHas padota
"AHanmuTH4YecKast
reomerpus”

16

CedeHust MHOTOTPAHHUKOB:
CTaHIapTHBIE
MHOT'OTpaHHUKHA

17

CeueHust MHOTOIPaHHUKOB:
METOJ CJIE/I0B

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE TNIOCKOCTH,
IepeceyeHus NpsAMbIX U
IJIOCKOCTEN

19

[TapamtensHble npsMble U
IUIOCKOCTH: TapajlleIbHbIE
CCUCHUs

20

[TapamtensHble npsMble U
IJIOCKOCTH: Pacy€T
OTHOLLEHUN




21

[TapannensHbIE IPAMBIE U

IIJIOCKOCTH: YTJIBI MCXKIY
CKpCHIUMBAOINUMHUCA
MpsAMBIMHA

22

[TepnienaukymnsipHbIe
MPSIMBIE U TUNIOCKOCTH:
CTaHJapTHBIE Tapbl
MEPIEHIUKYISIPHBIX
IIJIOCKOCTEM U MPSAMBIX,
CUMMETpUU
MHOTOTPaHHUKOB

23

[TepnienankynsipHbIe
MMpsAMBIC U TINIOCKOCTH:
Teopema O Tpex
MEPIEHINKYIIPaX

24

[TepnienaukymnsipHbIe
MpsIMbIE U TNIOCKOCTH:
BBIYUCIJICHUA OJIUH B
MHOT'OrpaHHUKax

25

IToBTOpEnue: wIomaau
MHOT'OYTOJIbHUKOB,

(bopMyITBI TSI TLTOTIACH,

COO0OpaXeHUs MOA00MS




26

[ToBTOpEHME: moNaan
MHOT'OYTOJILHUKOB,
(hopMyITBI 1S TUTOIACH,
CO00paXeHUs MOA00MS

27

IToBTOpenue: Iomaau
MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TLTOTIACH,
CO00paXeHUs MOA00MS

28

IImomanmu ceueHuit
MHOTOTPaHHUKOB: TUTOIIAINA
MMOBEPXHOCTEH, pa3pe3aHust
Ha 9aCTH, COOOpaKeHus
moxoous

29

IImomanu ceuennit
MHOTOTPaHHHKOB: TUTOIIIA TN
MMOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaXKeHHUs
oa00us

30

KonrponsHas pabora
"[ToBTOpeHwUeE:
MHOTOTPAaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"




31

0O0béM Terra. O0beM
PSIMOYTOJIBHOTO
napaJuie/ieiIe ia

32

3anaun 00 yABOCHUU Ky0a, O
KBaJpaType Kyba; o
TPHUCEKIIUHU yIiia

33

CrepeoMmeTpuiecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuienenumnena

34

[IpuknagHeie 3a1ayu,
CBSI3aHHBIC C BEIYHCIICHUEM
00bEMa MPSAMOYTOJIBHOTO
napajienenumnena

35

O0BEM TIPSIMOI TPU3MBI

36

CrepeomeTpuueckue 3a1auH,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB MPSMOK TTPU3MBI

37

[Ipuknangseie 3a1auu,
CBSI3aHHBIE C 00BEMOM
IIPSAMOY IIPU3MBI




38

Brruucienue 00bEMOB TeJI €
TIOMOIIIBIO OMTPEIEIIEHHOTO
unrerpana. O0bEM
HaKJIOHHOM TIPU3MBI

39

Brruncienue 00EMOB TeJI €
TIOMOIIIBIO OMTPEIEIIEHHOTO
unrerpana. O0bEM
HI/IpaMI/II[BI

40

dopmyna 00bEMa
nupamusl. OTHOIIEHUE
00BEMOB IMUPaMU/T ¢ OOIITUM
YIaoM

41

dopmyna 00bEMa
nupamusl. OTHOIIEHUE
00BEMOB IMUPaMU/T ¢ OOIITUM
yTJIOM

42

CrepeomeTpuueckue 3aauH,
CBSI3aHHBIE ¢ 00BEMaMU
HaKJIOHHOM TTPU3MBI

43

CrepeomeTpuueckue 3aauH,
CBSI3aHHBIE ¢ 00BEMaMU
MTUPAMUIBI




44

IIpukiiagHele 3aga4u 10
teme "OOBEMEBI TENT",
CBSI3aHHBIE C 00BEMOM
HaKJIOHHOMW TTPU3MBI

45

IIpukiiagHele 3aga4u 10
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
MTAPAMU/IBI

46

[Ipumenenne 0ObEMOB.
Brraucnenue pacctostHus 10
TUIOCKOCTH

47

KontponbHas padota
"O6BEM MHOTOTpaHHHUKA"

48

[unuHapuyeckas
MMOBEPXHOCTh, 00pa3yoIIne
LWIAHAPUYECKON
MMOBEPXHOCTHU

49

Humuaap. Hpsmoit
KpYTOBOW LIUJIUHID.
[Imomaae moBepxXHOCTH
HWIAHAPA




50

Konuueckasi moBepxHOCTb,
oOpa3zyromuye KOHHIeCKOM
noBepxHoct. Konyc

51

Ceuenue koHyca
IJIOCKOCTBIO, MApATIIETbHON
IJIOCKOCTH OCHOBAHUS

52

VY ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCE4EHHBIX KOHYCOB

53

[Tomane OOKOBOI
MOBEPXHOCTU U MOJTHOU
MOBEPXHOCTH KOHYCa

54

[Tnomane 60koBOM
MOBEPXHOCTU U MOJTHOU
MOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHUCIICHHE, IOCTPOCHUEM
CEUYEHUH MWINHApPA, KOHyca




CrepeoMmeTpuieckue 3a1auu
Ha JI0Ka3aTeNbCTBO U

56
BBIYHMCIICHHE, TIOCTPOCHUEM
CEYEHUH LWIMHApPA, KOHyca
57 [IpuknagHeie 3a1auu,
CBSI3aHHBIE C IUITUHAPOM
58 [Ipuknagneie 3a1auu,
CBSI3aHHBIC C IIMJIUHPOM
59 | Cdepa u map
[Tepeceuenue chepsl u mapa
60 ¢ mockocThio. Kacanne
mapa u cepsl IIOCKOCTHIO.
Bun u nuzobpakenue mapa
[Tepeceuenne chepsr u mapa
61 ¢ mockocThio. Kacanne

mapa u cepbl TNIOCKOCTHIO.
Bun u n3obpaxenue mapa




62

VYpasHenue chepsl.
[Tnomans chepsr u €
yacTei

63

Cummerpus chepsl 1 mapa

64

CrepeoMmeTpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom,
IMOCTPOEHUEM UX CEUCHUI
IJIOCKOCTBIO

65

CrepeomeTpuueckue 3a1auu
Ha JIOKa3aTelbCTBO U
BBIUHCIICHHE, CBA3aHHbBIE CO
cthepoii u mapom,
MOCTPOEHUEM UX CEUCHUH
MJIOCKOCTBIO

66

[IpuknagHeie 3a1auu,
CBsI3aHHBIE CO chepoit u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
HAa TUIOCKOCTH, BBIUHCIICHUS
B OKPY>XKHOCTH, CTaHAAPTHBIE
og00ust




68

Pasznnunble KOMOMHALIUY TEI
BpalieHus 1
MHOTOTPaHHUKOB

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

70

3amaun o Teme "Tena u
MOBEPXHOCTH BpalieHus"

71

KonrponsHas padora "Temna
1 TIOBEPXHOCTH BpaLLCHUS"

72

O6bem mumuHapa. Teopema
00 00BEMe psIMOoro
LWINHAPA

73

Brruncnenmne o0bEMOB Tel ¢
IMOMOLIBIO ONIPEAECIEHHOTO
uHTerpana. O6sEM KoHyca

74

[Tmomaay OOKOBOH U
MOJIHOM OBEPXHOCTHU
KOHYyca




75

CrepeoMmeTpuiecKue 3a1auu,
CBSI3aHHBIE C BBIYHCIIEHUEM
00BEMOB IUITMHPA, KOHYCA

76

IIpukitagHele 3a1a4u 10
TeMe "OOBEMBI U ILIOIIAIU
noBepxHocTel Ten"”

77

O06BEM 1I1apa u MapoBOTO
cektopa. Teopema 06
o0Beéme mapa. [Tnomans
cdepol. CTepeoMeTpuiecKue
3aJ1auu, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB
1rapa, IapoBoro CErMeHTa u
IIIAPOBOTO CEKTOpa

78

[IpukitagHele 3a1a4u 10
teme "OOBEMEBI TEN",
CBsI3aHHBIE C 00BEMOM I1apa
Y TUIOMIAIBI0 CEPHI.
COOTHOLIICHUS] MEXKTY
TUIOMIAISIMU TTOBEPXHOCTEH U
00bEMaMHU MMOJOOHBIX T




79

ITomoOusble Tena B
npocrpaHcTse. M3sMeHeHue
o0BEMa mpu mo00uu.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C BEIYHCIICHUEM
00BEMOB TeN U MJIOMIAACH
MOBEPXHOCTEMN

80

KontponbHas padota
"ILnouraay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JIBM>KEHUS MPOCTPAHCTBA.
Otobpaxenus. [IBrxeHus u
paBeHcTBO (huryp. O0mme
CBOKCTBA JBHKCHUM

82

Bunel nBukeHui:
NapajuIeIbHbIN IIEPEHOC,
LEHTpaJIbHasi CHMMETPUS,
3epKajibHasi CHMMETPHUS,
MOBOPOT BOKPYT MPSIMOM

&3

[IpeoOpazoBanus mogooUs.
[Tpsimas u cepa Diinepa




84

I'eomerpuueckue 3agaun Ha
MPUMEHEHUE JBUKCHUS

85

KontponbHas padota

"BexTopsl B mpocTpaHcTBe’

86

Ob6o0m1aroriee MOBTOPEHUE
11 moHSTHH K METOIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "[lapannensHOCTh
IIPSIMBIX U INIOCKOCTEN B
npoctpaHcTae”

87

Oo6o0m1aroriee MOBTOPEHUE
11 moHSTHH K METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "BekTopsl B
npoctpaHcTae”




88

O6o0maromiee MOBTOPEHUE
11 moHSTHH K METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3HaHUi: "BekTopsl B
npoctpaHcTae”

89

Oo6o0m1aromiee MOBTOPEHUE
11 moHATU U METOJIOB
Kypca reometrpun 10-11
KJIACCOB, CUCTEMaTH3aIUs
3HaHui: "O0beM
MHOTOTrpaHHUKa"

90

O6o0maroriee MOBTOPEHUE
11 MOHATHH U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMaTU3aIUs
3Hanui: "O0beM
MHOTOTrpaHHUKa"

91

O6o0maromiee MOBTOPEHHUE
11 moHITHH K METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3alHs
3naduii; "[Inomangu
MOBEPXHOCTU U 00BEMBI
KpyIJbIX Ten"




92

O6o0maroriee MOBTOPEHHUE
11 MOHATHH U METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3 Al
3naduii; "[Inomagu
MOBEPXHOCTU U 00BEMBI
KpyribIX Ten"

93

HrtoroBast KOHTpOJIbHAS
paborta

94

Hrorosast KOHTpOIbHAS
pabota

95

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTH3alis 3HaHUH

96

Hcropus pasButus
CTEPEOMETPHUU KaK HAyKU U
€€ poJb B pPa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI




97

Uctopus pazsutus
CTEPEOMETPUU KaK HAyKU U
€€ poJb B pPa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropus pasButus
CTEPEOMETPUU KaK HAyKU U
€€ poJb B pPa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Uctopus pa3zsutus
CTEPEOMETPUU KaK HAyKU U
€€ poJib B Pa3BUTUH
COBPCMCHHBIX MHKCHCPHBIX
U KOMIIBIOTCPHBIX
TEXHOJIOTHI

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJb B pPa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITbIOTEPHBIX
TEXHOJIOTHI




Uctopus pazsutus
CTEPEOMETPUU KaK HAyKU U
10 | eé€ ponb B pa3BUTHH

1 COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasBuTus
CTEpPEOMETPUU KaK HAyKU U
10 | e€ ponb B pa3BUTHH

2 COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBILEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

» Maremarnka: anredpa v Hadajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
['eomeTpus, 10-11 knaccel/ Iloropenos A.B., AkiinoHepHOe 0011IECTBO
«M3parenscTBO «lIpocBenieHune»

METOJINYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1) 'eomerpust. numakTudeckue Matepuanbl. 10 kmacc: yueOHOe mocobue st
0011e00pa30BaTeIbHBIX OPTaHU3alNi | 0a30BBIN U YIITyONEHHBIN YPOBHU/
Bb.I".3uB. M.: IIpocsenienue 2019.

2) N'eometpusi. quaakTudeckue Matepuansl. 11 kimacc: yueOHoe mocooue s
00111600pa30BaTEeIbHBIX OPTaHU3aIMK : 0a30BbIN U YTITyOJIEHHBIN YPOBHH/
b.I".3uB. M.: IIpocBemenue 2019.

3) CamMocTosiTeNTbHbIe U KOHTPOJIbHBIe paboThl 0 reoMeTpuu 1yist 10
kitacca/A.I1.LEpiiosa, B.B.I'ono6opoabsko.— M.: MJIEKCA, 2018.

4) CamocTosTelIbHbIe M KOHTPOJIbHBIe paboThI TI0 reomMeTpuu Jiis 11
kiacca/A.I1.LEpiiosa, B.B.I'ono6oponabko.— M.: HJIEKCA, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

1. www. edu - "Poccuiickoe obpazoBanue"” PeepanbHblii TOPTAJL.
2. www.school.edu - "Poccutickuit 06111eo6pa3oBaTeibHbIN opTai'.
3. www.school-collection.edu.ru/ Equnas xosiiekius nugpoBbIx
oOpa3oBaTeibHbIX PECYPCOB

4. www.mathvaz.ru - docbke IIKOJIBHOTO yUYUTeJIsi MaTeMaTUKH
JlokymenTarusi, pabodrie MaTepyasbl sl YIUTeNsl MaTeMaTUKA

5. www.it-n.ru"CeTb TBOPYECKUX yuUTes e

6. www.festival.lseptember.ru @ectrBanb negarorudyeckux Ujien






