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HOACHUTEJIBHASA 3AIIUCKA

I'eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IPHU JI0KA3ATEIBCTBE TEOPEM U
NOCTPOECHHUM LEMOYKH JOTUYECKUX YTBEPKIACHUNU NPHU PELIEHUN T€OMETPUUECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMbl yueOHoro kypca «I'eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopmaTuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIOJIb30BaHUsl Oojee TriayOOKUX TEOMETPUYECKHUX 3HAHUNW U JIeWCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO NPOECCHOHATBHOIO
00pa30BaHUs, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJauyaMu Kypca IE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMY U YCUIIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSL:

paciIMpeHre MPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BKHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSAIOIIMX OIHUCHIBATH U MU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  TOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJEISIX U B PEaIbHOM
MHpPE MHOTOIPAHHUKM M Teja BpAIIEHUSA, KOHCTPYMPOBATH TI'€OMETPUUYECKHE
MOJIEH;

(opMHpOBaHUE TOHMMAaHHUS BO3MOXXHOCTH AKCHOMATUYECKOI'O IMOCTPOEHUS
MaTeMaTUYeCKuX TeOopui, (pOpMUPOBAHHE MOHUMAaHUS POJM AKCHOMATHUKH MpPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pelmeHns, yMEHUSI UX NPUMEHATHb, IPOBOAUTH OKA3ATEIbHBIE PACCYXICHUSA B
XOJI€ pEUIEHUsI CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,



dbopMupoBaHuE MOPEACTABICHUS O HEOOXOJUMOCTHU  JIOKA3aTelbCTB  MpPH
000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUNU U POIU aKCUOMATUKU B MIPOBEICHUU
JIETYKTUBHBIX PACCYXICHUM;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
crocoOHOCTeM 00yJaromuxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMEHUM, KPUTUYHOCTH MBIIJICHUS, UHTEpECca K U3yUYEHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONH TPaAaMOTHOCTH, PEJIEBAaHTHON T'€OMETPHUU:
YMEHHUS PAacloO3HABaTh IMPOSIBICHUS TE€OMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTYalUSIX W MPU U3YYECHUU IPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHMS PEAJIbHBIX CHUTYyallui, HCCIEAOBaHUS TOCTPOCHHBIX MOJEJEH,
UHTEPIPETAIMHU TTOTyUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYEHHs B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COZEpKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHMHM  pachpeiensierca He  TOJNbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3yibTaTaM OcCBOcHUs DenepanbHOM padoueit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3om, yToOBI KO BCEM OCHOBHBIM, IPHHITUITHAILHBIM BOIIPOCaM O0yJaromuecs
oOpamaJiucb  HEOJHOKPATHO. OJTO TMO3BOJSET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECKUMHU MOHITUSMH U HAaBBIKAMU MOCJIEA0BATENBHO U MOCTYNATENBHO, C
COOJII0/IEHNEM TPUHITUTIA PEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPHYECKUX MPECTABICHUN 00YyJaIoONIuXCsl, pacuiupsis U yriayomuss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnanuu  00ydeHHUsS,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa30oBaTENBHBIX MpOTpaMM, OOECTeunuTh YriyOJEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTO Ipenmera «MaTemaTikay;

NOATOTOBUTHh OOYYAIOUIUXCS K MPOJOKEHUIO HM3YYEHUST MaTeMaTUKU C
yu€ToM BbIOOpa Oyamyuied mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXIY
001IIMM U MPOo(PECCHOHATBPHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeOHOro kypca «l'eomerpus» Ha yriayOJ€HHOM YpOBHE
orBoauTcs 204 gaca: B 10 xmacce — 102 gaca (3 waca B Henemo), B 11 kinacce — 102
yaca (3 gaca B HEJIEITIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuluBaromuecs npsmble. [Ipu3Haku CKpeluBaroniuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1uiockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHE
¢uryp. OCHOBHBIE CBOICTBa MapajuIebHOIO NpPOEKTHpoBaHusA. HM3o0pakeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTYpbl Ha IUJIOCKOCTH: TETpadllp, Mapajielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, IMpSAMbBIE MapajuielibHblE W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK MEPNEHANKYISIPHOCTH TMPSMOM M IUIOCKOCTH, TEOpeMa O MpsAMOu

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYIApHOCTh  IUIOCKOCTEH: TMPU3HAK MNEPHEHAUKYISIPHOCTU  JBYX
wiockocre. Teopema 0 TpE€X NEpPHEHAUKYIIApaXx.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCMHYCOB W CHHYCOB JUJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, nOpsIMOYTOJIBHBIM — MapajulesieNUIe]] W €ro  CBOWMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MpaBWIBHONW mupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKHW: MNpPABWIbHAA NpPU3Ma H



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSAMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM  MPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIYUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TOBEPXHOCTb, oOOpasyloniue moBepxHocTeld. Tema BpaleHuUs:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O6béMm. OcHoBHBIE cBoOWicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajienenunena U ciaeAcTBus u3 He€. OO0ObEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM TIapa u mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UUJIUHIp, OMNHCaHHas oOKoJio uuiauHapa. Ilepeceuenue cdepsl U 1mapa ¢
mIockocThio. Kacanue miapa u cdepsl MIOCKOCTHIO. [loHATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIOMIANCH MMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO M MEPIEeHIMKYISIPHO OCH), CEUYCHHs KOHyca (MapalieibHbIe
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepanuu  Hajx BeKTOpamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ady.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1au, PEIICHUN, PacCyKICHU, BOCTIPUUMUIUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3710pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJIOIIO0Us, HWHTEpEC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON M COIMATBLHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
pPa3BUTHA H 3HAYUMOCTH JUIS Pa3BUTHS [MBUIN3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIC yYeOHbIe 1eiiCTBUSA

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JIJIsi 0000IICHNS U CPaBHEHMSI, KPUTEPUHU TIPOBOAUMOTO aHAIIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSX, Mpeiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apPryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEILICHUsS, BbIOMpaTh Haubonee  MOAXOMAIIUMMA C  y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

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

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMALMIO PA3IUYHBIX BHUAOB U
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

Oo01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXXJICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YJAbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, UCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[Ci’iCTBPIH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTEJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHMKHYTHh MPH PEIICHUU 3aJ1a4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTIKEHUS WM HEJOCTHXKCHHS Pe3yJbTaTOB JEATCIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NOPUHUMATh IeJlb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pPalOOThI, pachpeneisiTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrmo3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TIpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEYEHHUSI MHOIOTPAaHHUKOB PAa3IUYHBIMH METOJAMU, BBIIOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TMOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IpU PEUICHUHA MAaTeMaTUYECKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aa4;

e WU3BJEKaTh, NPeoOpa3oBbIBATh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, MpeICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
AHAIM3UPOBATh pPEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE TOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJEIMPOBATh pealbHbIE CUTyallud Ha SA3BIKE T'€OMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHATUI MU TeopeM, ammaparta anreOpbl, pelarb MPAKTUUYECKUE 3a7adH,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MNpEACTaBICHUS 00 OCHOBHBIX A3Tallax pPa3BUTUS T€OMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.

K konny 11 kiacca o0y4aromuiics Hay4uTCs:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIAMU BpAIIECHUS: LIHWJIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJl BpalleHUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAHHBIA OKOJO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
II0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
1€JI0M, HAa TPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METOAA IIPU PEIICHUY;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus M0100us;
CTPOUTH CEUEHUS MHOTOIPAaHHUKOB U TEJl BpPAlCHUSA: CEYEHUs IUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IIOCTPOEHHUSI CEUEHUW: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUs 3a]1aHbl B IBHOM U HESABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

MPUMEHATh  TIOJIyYCHHbICE  3HAHUS  HAa  [PAKTUKE:  CPaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMETh TPEACTaBlIeHUs 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
HaumeHnoBanue pa3iesioB U TeM Komriecrso uacos
Ne n/mn Konrtposbneie | IIpakTnyeckue
NPOrpaMMbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 1
9 B3anMHOe€ pacnoiokeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 HapaJ'IJ'ICJ'II)j-IOCTI) MIPSAMBIX U 3 1
IUIOCKOCTEHN B IPOCTPAHCTBE
4 HepneHnmiyns[pHOCTb NPSIMBIX o5 1
IUIOCKOCTEHN B IPOCTPAHCTBE
5 VYTIBl 1 pacCTOSTHUS 16 1
6 MHororpaHHUKH 7
BexTopsl B mpocTpaHcTBE 12 1
8 [ToBTOpEHwUe, O606HleHI:Ie 51 5 )
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 7 5

I[TPOTPAMME




11 KJIACC

KoaunuectBo yacos
HaumeHnoBanue pa3iesioB U TeM
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMMbl Bcero
padoThI padoThI
1 Ananutrnyeckas TeOMeTpHUsl 15 2
) [ToBTOpEHME, O606HI€HI:IC u 15 1 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpaienus 24
5 [Tnomaau moBepXHOCTU U 0OBEMBI 9 1 1
KpYTJIBIX TEJ
6 JIBi>xeHMst 5 1
7 [ToBTOpEeHUE, 0600IICHNE 1 17 9
cucTeMaTu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 9 9
I[MPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

OcHoBHbIE IpaBUIIa
M300pakeHNUs Ha PUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHbI OTpe3Ka

[Tonsatnsa crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300pakeHHs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeNbHbIX TPSIMBIX
(0Tpe3KoB), cepeIMHBI
OTpe3Ka

[TonsTusa: nepecekaronyecs
TIJIOCKOCTH, TIEPECEKAIOITHUECS
MpsiMast ¥ TNIOCKOCTh;
MTOJTYTIPOCTPAHCTBO

[TonsiTHs: nepecekarouiuecs
IJIOCKOCTH, TePeceKaroIuecs
npsiMasi ¥ IJI0CKOCTh;
MOJIYIPOCTPAHCTBO

MHoOrorpaHHuUKH,
M300pakeHNe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX O0BEKTOB

MHororpaHHHKH,
M300pakeHNe MPOCTEUITIX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U
TICPBLIC CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHHU U
TICPBBIC CICACTBUA U3 HUX

AKCHOMEI CTCPCOMCTPHUU U
TEPBLIC CICACTBUA U3 HUX.




CrniocoObI 3a1aHUS TIPSIMBIX U
TUIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHus MPSMBIX U
IIJIOCKOCTER

10

N3o0pakeHue ceueHmit
MAPaMHUJIBI, Ky0a U TPU3MBI,
KOTOpBIE MPOXOJIAT YepPE3 UX
peopa. M3obpaxenue
[epeCceUCHUS MOTYYEHHBIX
mI0cKocTel. PackpammuBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETAMU

11

N3obpaxenue ceueHuit
MUPaMHUJIBI, Ky0a U TPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHms MOJTy4YeHHBIX
mIockocTel. PackpammBanne
MOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETaAMU

12

N3obpaxenue ceueHnit
MMUPaMU/IBI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 Uux
pé6pa. N3obpaxenue
MepeceYCHMS TOTYICHHBIX
IIocKocTei. PackpammBanue
MMOCTPOCHHBIX CEUECHUN
pPa3HBIMH IIBETAMHU

13

N306paxxeHue ceueHui
UpaMubl, KyOa U MPU3MBI,
KOTOPBIE IPOXOJAT Yepe3 UX
pé6pa. N3ob6paxenue
[IEPECEUECHUS TIOJTyYEHHBIX
IJI0CKOCTeN. PackpamuBanue
IIOCTPOCHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

14

Merton cnenoB s
IOCTPOCHHUSI CEYEHUN

15

Meroz cienoB s
MOCTPOEHUSI CEUECHU .
CBolicTBa nepeceyeHmi
MPSIMBIX U IIJIOCKOCTEN




16

Meron cienoB s
MOCTPOEHUS CEUECHU .
CaoiicTBa niepeceyeHmit
HPSIMBIX U IJIOCKOCTEN

17

[TocTpoenune ceueHuit B
nupamuze, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U
3aMMch H1aroB NOCTPOEHUS

18

[TocTpoeHune ceueHuit B
nupamue, Kyoe no Tpém
To4yKaM Ha péopax. Co3naHue
BBIHOCHBIX YEepTEKEU U
3aMnMch M1aroB NOCTPOEHUS

19

[ToctpoeHune ceueHuii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX 4EPTEKEU U
3aMMch H1aroB NOCTPOEHUS

20

[ToctpoeHune ceueHuii B
nupamuie, Kyoe mo Tpém
To4ykaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEXKEH U
3aMMch M1aroB MOCTPOCHUS

21

[ToBTOpEHUE TIAHUMETPHU:
Teopema o
MPOITOPIIMOHATBHBIX
oTpe3kax. [lomooue
TPEYroJbHUKOB

22

[ToBTOpEHUE ITAHUMETPUU:
Teopema Menenas. PacueTst
B CEUEHHUSAX HA BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U
CTEPEOMETPUH

23

KonTtponsHas pabora
"AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroniecs: npsiMble.
[Ipu3Haky CKpemMBarOIMUXCs




npsaMsbIxX. [lapamiensHsie
IIpsIMBbIE B IIPOCTPAHCTBE

25

Teopema o CylIECTBOBAHUU U
€IVUHCTBEHHOCTH IIPSIMOU
MapajlyIeIbHON TaHHOU
IPSIMOM, IPOXOIALLEH Yepe3
TOYKY IPOCTPAHCTBA U HE
JIeXKallen Ha JaHHOU IIPSIMOM.
Jlemma o nepeceueHun
napajIebHbIX TPSIMBIX
IJIOCKOCTBIO

26

[TapamrensHOCTB Tpex
npsMbIX. Teopema o TpéEx
MapajieNbHbIX IPSIMBbIX.
TeopeMa 0 CKpeIMBaOIINXCS
MPSIMBIX

27

[TapannensHOE
npoekTupoBanue. OCHOBHBIE
CBOMCTBA MapaAIIIEIBLHOTO
MIPOEKTUPOBAHUSI.
N3obpaxenue pa3Hbix Guryp
B MapajuieIbHOW MPOEKIUH

28

LlenTpanbHas npoeKus.
VYrona ¢ coHanpaBIeHHBIMU
CTOPOHAMHU. YTOJ MEXIY
MPSIMBIMU

29

3amaun Ha JOKa3aTeNIbCTBO U
UCCIIeIOBAaHUE, CBSI3aHHbBIE C
PacroJIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsaTHS: TapaICIBHOCTD
MPSIMOM M TIJIOCKOCTH B
npoctpancte. [Ipu3Hak
MapajuieIbHOCTH IPSIMOU U
minockoctu. CBo¥icTBa
MapajuieIbHOCTH IPSIMOU U
IJIOCKOCTH

31

FeOMeTpI/ILICCKI/IC 3aga4u Ha
BBIYHCIICHHUEC 1
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJllICJIbHOCTBIO MPAMBIX U
IJIOCKOCTEHN B MMPOCTPAHCTBE




32

[Toctpoenue ceuenus,
MIPOXOAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEXKE U
NapajuIeJIbHOTO APYron
npsMoi. Pacyér oTHOmEHUI

33

[TapamiensHas npoexkuus,
IMPUMCHCHUC I ITOCTPOCHU A
CeueHmil Kyba u
napauienenumnena. CpoiicTBa
napaJiesienunesia i Mpu3Mbl

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haky napamieabHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o nmapaieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJAIIEN Yepe3 TOUKY, HE
MPUHAJICKAILYIO TaHHOM
IIJIOCKOCTH U CIIEJICTBUS U3
HeE

36

CBolicTBa napauiesIbHbIX
IIJIOCKOCTEM: O
MapayieIbHOCTH MPSAMBIX
nepeceyeHust npu
MIePECEYCHHUH JIBYX
napajuieNbHbIX IIOCKOCTEH
TpeTbeu

37

CaolicTBa napasuiesibHbIX
IJI0CKOCTEH: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEXTY
napayienbHbBIMU
IJIOCKOCTSIMU; O MIEPECEUCHHUH
psIMOM C IBYyMs
napajuieJIbHbIMU
MIJIOCKOCTSIMU

38

IToBTOpEHUE: TEOPEMaA
[Tudaropa Ha miockocTu

39

IloBTOpEHME: TPUTOHOMETPUS
MPSIMOYT OJIBHOTO
TPEYTrOJIbHUKA

40

CoiicTBa Ky0a 1
PSIMOYTOJIBHOTO




Imapajijiejacnuicaa

41

Brrunciienue 1yiiH OTpE3KOB
B Ky0Oe ¥ MpsIMOYroJIbHOM
napajuieJenuIene

42

[lepneHMKyIApHOCTD
IPSIMOM U TUIOCKOCTH.
[Ipu3nak
NIEPIEHIUKYIISIPHOCTH
MPSIMOM U TUIOCKOCTH

43

[IepneHMKYIAPHOCTD
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MIEPIEHUKYIISIPHOCTH
MIPSIMOM M TUIOCKOCTH

44

TeopemMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH TPSIMOM,
MIPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K
IIJIOCKOCTH

45

IImockoctu u
MepIEHINKYIISIPHBIE UM
MpsSIMbIE B MHOTOTPaHHHUKAX

46

IInmockoctu u
MepIEHIUKYIISIPHBIE UM
MPSIMbIE B MHOTOTPaHHHUKAX

47

[lepnenaukynsip u
HakjoHHas. [Toctpoenue
MePIeHINKYIIApa U3 TOUYKH Ha

IPSIMYIO

48

[lepnennukynsp u
HakioHHas. [Toctpoenue
MePIEeHINKYIIApa U3 TOUYKH Ha

PSIMYIO

49

Teopema o Tpéx
NepIeHANKYIApax (mpsamas u
oOpatHasi)

50

Teopema o Tpéx
NepIeHANKYIsApax (mpsamas u
obOpatHast)

51

Yron mexny




CKpCUIMBAOIIMMHUCA
IIpsAMBIMHA

52

ITonck neprneHuKyIsapHbIX
HpSIMBIX C IIOMOIIBIO
HepHeHZ[I/IKyJIﬂpHI)IX
MI0CKOCTEH

53

OproroHanbHOE
MIPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUPaMH/IbI C TOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOU
MUPaMH/IbI C TOMOIIBIO
OPTOTOHAJIBHOM IIPOEKIINU

56

CummeTpus B IPOCTPAHCTBE
OTHOCHTEJBHO IOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTPaHHUKAX

57

[Tpusznak
MePIEeHIUKYISIPHOCTH
NPAMOM M TIJIOCKOCTH Kak
CJIEJICTBUE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOUKH JI0
IJI0CKOCTH

59

IIpaBunbHBIE
MHOTOTpaHHUKH. Pacuér
pacCTOSHUN OT TOYKHU J0
MJIOCKOCTH

60

Crnioco0bl OIyCTUTH
NIEPIECHIUKYIISPBI:
CUMMETPHS, CABUT TOYKHU IO
NapajuIeIbHON IPSMOU

61

CaBur no HenapaienbHOU
IIPSIMOM, U3MEHEHUE
paccTostHui

62

KontponsHas pabora
"B3aumHO€e pacrnoyoxeHue




IPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: yroy MexLy
MpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCIIUMBAOIIMMHUCA
MPSIMBIMH B IIPOCTPAHCTBE

65

I'eomerpruueckne MeTo b1
BBIYUCIICHUS YTJIa MEXKY
MPSIMBIMU B MHOTOTPaHHUKAX

66

JIByrpanHsb1i yros. CBOMCTBO
JINHENHBIX YTIIOB
JBYTPAHHOTI'O yria

67

[IepnenqukynspHbie
minockoctu. CBoO#CTBA
B3aMMHO NEPHEHIUKYISIPHBIX
IIOCKOCTEH

68

[Tpusznak
MEePIEHIUKYIISIPHOCTH
IJIOCKOCTEH; TeopeMa o
MPSIMOM TIEPECEUCHHUS IBYX
IJIOCKOCTEH
MEePIEHIUKYIISIPHBIX TPETher
IUIOCKOCTH

69

[IpssMOyToIBHBIM
napasiesnenunes; Kyo;
U3MEpEHHUs1, CBOMUCTBA
IPSIMOYT OJIBHOTO
napasiesienumnesa

70

Teopema o quaroHanu
MPSIMOYTOJIBHOTO
napajienenumnena u
CIEACTBUE U3 HEE

71

CrepeomMeTrpuueckue u
MIPUKIIAIHBIE 3a]1auH,
CBSI3aHHBIE CO B3aUMHBIM
PacIioNoXKeHUEeM MPSIMBIX U
IUIOCKOCTH




72

IToBTOpEHueE:
CKpELIUBAIOIINECS TIPSIMBIE,
IapauIeIIbHBIC INIOCKOCTU B
CTaHAApPTHBIX
MHOT'OrpaHHUKax

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX,
pacCTOSTHUE MEXKTY
CKPEIIUBAIOIINUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74

Paccrosune oT TOUKH 710
MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

75

Brruncnenue paccrossHui
MEK/y CKpEINBAOIIUMUCS
MPSIMBIMU € TIOMOIIBIO
MEePIEHUKYISIPHON
IIJIOCKOCTH

76

TpéxrpanHblii yrou,
HEpaBeHCTBA IS
TPEXTPaHHBIX YIJIOB.
Teopema [Iudaropa, Teopemsr
KOCHUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yriia

77

DneMeHTHI chepruIecKoi
TE€OMETPHH: I'e0JIe3UYECKUE
JIMHUHU Ha 3emiie

78

KonTponsnas padorta "Yrisl
U paccTosiHus"

79

CucreMaTu3anus 3HaHUH
"MHOTOrpaHHUK U €ro
9JIEMEHTHI"

80

IIupamua. Bunsl nupamun.
[IpaBunbHas nupamuaa

81

IIpusma. Ilpamas u
HAaKJIOHHAs IIPU3MBI.
IIpaBunbHas npusma

82

[IpsiMolt mapajienenunes,
IIPSIMO YT OJIbHBIN




napaiesienunes, Kyo

Brlnykiibie MHOTOIpaHHUKHU.

83 Teopema Ditnepa
Brimykiibie MHOTOTpaHHUKH.
Teopema Ditnepa.

84 [IpaBunbHbBIC U
MOJTyTIPABHIIbHBIC
MHOTOTPaHHUKHU

g5 KontponsHas pabora
"MHororpaHHuKT"

86 [TonsiTue BexkTopa Ha
TUTOCKOCTH M B TIPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTH BEKTOpPOB

89 [IpaBumno napannenenumnena

90 YMHOX€EHHE BEKTOpa Ha
YHCII0
Pasnoxxenne BekTopa 1o

91 0a3ucy Tpéx BEKTOpPOB, HE
JISKAIIUX B OJHOM IIIOCKOCTH

92 CkaysipHO€ TPOU3BEICHUE

93 Brrancnenue yria Mexmy
BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreitmue 3amauu ¢
BEKTOpaMH

95 [Ipocreitmume 3amauu ¢
BEKTOpaMH

96 [Ipocreiimme 3amauu ¢
BEKTOpaMH

97 [Ipocreiimme 3amauu ¢
BEKTOpaMH

08 O6o0uieHne n
cucTeMaTH3alys 3HaHUi

99 O06o06uieHne u
cucTeMaTH3alus 3HaHUi
HroroBas KOHTpoOIbHAS

100
pabota
HroroBast KOHTpOJIbHAS

101
pabota

102 O6o06uienue n




cUCTeEMAaTU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acos

Bcero

KoHnTpoibHbie
padoThI

IIpakTHYeckue
padoThI

IToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHoe TpOU3BEACHIE
BEKTOpOB"

[ToBTOpEHME TEMBI
"Brruncnenue yria Mexay
BEKTOPAMH B IIpOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VYpaBHeHHE NPAMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJb, ypaBHEHHE
IJIOCKOCTHU B OTpE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJib, ypaBHEHHUE
IJIOCKOCTHU B OTPE3Kax

BexropHoe nmpousBenenue

JIuHeiiHbIe HEpaBEHCTBA,
JIMHEWHOE
MIPOrpaMMHUPOBAHHE

JluneliHbIC HEPABEHCTBA,
JIMHEHHOE
MIPOTPaMMHUPOBAHUE

10

AHaIUTHYECKUE METOBI
pacuéra yriia Mexnuy
NPSIMBIMU B
MHOTOI'paHHHKaX

11

AHaIUTHYECKUE METOBI
pacuéra yria Mexnuy
IIJIOCKOCTSIMHU B
MHOTOI'paHHHKaX

12

dopmyna pacCTOSHUSA OT




TOYKH JI0 IIJIOCKOCTH B
KOOpAMHATAX

13

Haxoxnenue pacctostHuii oT
TOYKH JIO IIJIOCKOCTH B KyOe

14

Haxoxnenue pacctostHui OT
TOYKH JIO INIOCKOCTHU B
MPaBUJILHOW MUPAMUIE

15

KontponsHas pabora
" AHanmuTHYECKas
reoMerpus’"

16

CeueHnst MHOTOI'PaHHUKOB:
CTaHJapTHBIE
MHOT'OTPaHHUKHU

17

Ceuenus MHOT'OI'paHHUKOB!:
METOA CJIIEAOB

18

CG‘-IGHI/IS[ MHOFOFpaHHI/IKOB:
CTaH)IapTHBIe IIJIOCKOCTH,
HepecequI/m prlMI)IX nu
IIOCKOCTEH

19

[TapannensHble PAMBIE U
IJIOCKOCTH: MapajielbHble
ceueHus

20

[TapannensHble PAMBIE U
IJIOCKOCTH: pacyér
OTHOIIICHUI

21

[TapannenbHble npsMbIe U
IJIOCKOCTH: YTJIbI MEXKTY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMH

22

[leprienauKynsipHbIE
IpsSIMbIE U TUIOCKOCTH:
CTaHJapTHbBIE Maphbl
NEePIEeHANKYIISPHBIX
IJIOCKOCTEN U MPSMBIX,
CUMMETPHHU
MHOTOI'PaHHUKOB

23

[lepnienauKynsipHbIE
MPSIMbIE U TUIOCKOCTH:
TEopeMa o Tpex
NepIeHINKYIIspax

24

[leprienauKynsipHBIE




MPsAMBIC U INIOCKOCTH:
BBIYHCJIICHUA JJINH B
MHOT'OrpaHHUKax

25

IToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(hopMyITBI TS TUTOIAJICH,
CO00paxeHus moa00us

26

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIBI 1S TUTOMIAJEH,
cooOpakeHus TT0100us

27

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB,
(hopMyIBI I71s TUTOMIAEH,
cooOpakeHHs TI0100us

28

[Tnomanu ceuenni
MHOTOTPaHHUKOB: TIJIOIIA]TH
ITOBEPXHOCTEN, Pa3pe3aHust
Ha 4acTH, COOOpaKeHHs
nonoous

29

IInomanu ceueHnit
MHOTOTPaHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3anust
Ha 4aCTH, COOOpaKECHUSI
nooous

30

KonTtponsHas paborta
"I[ToBTOpEHUE:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O0BéM Tenna. O0beEM
MPSIMOYTOJIBHOTO
napajuiesenuneaa

32

3agaun 00 yaBoeHHH Ky0a, o
KBaJpaType Kyoa; o
TPUCEKIINH YTJIa

33

CrepeoMeTpHuueckue 3aaauu,
CBsI3aHHBIE ¢ 00BEMOM
MPSMOYTOJIBHOTO
napasieNnenuneaa

34

[Ipuknanueie 3anaum,
CBSI3aHHBIE C BEIYUCIEHUEM




00BEMa IPSIMOYT OJIBHOTO
napasuiesnenunena

35

O0BEM psAMON TIPU3MEI

36

CrepeomeTpuiecKue 3a/1auu,
CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB TPSMO TTPUMBI

37

[Ipuxknagneie 3a1auu,
CBsI3aHHBIE C 00BEMOM
PSIMOM IIPU3MBI

38

Brruucnenue o0EMOB Te C
TIOMOIIBIO OITPENIEIIEHHOTO
unrerpana. O0bEM
HAaKJIOHHOHN IIPU3MBI

39

Brruncaenne o0bEMOB Ten ¢
TIOMOTIBIO OTPENICIIEHHOTO
unterpana. O0bEmM
HI/IpaMI/IlII)I

40

®opmyna o0bEMa
nupamMusl. OTHOIIEHUE
00BEMOB MUPAMHUT C OOLITUM
YTJIOM

41

dopmyna 06pEMa
nupamMubl. OTHOIIEHUE
00bEMOB MUPAMHU/T C OOLITUM
yIIIOM

42

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM TPU3MBbI

43

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaMHU
IIHUpaMH bl

44

[IpukiaaHbie 3a1a49M 110
teme "O0BEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOM TPU3MBI

45

[Ipuknanueie 3a1a4u MO
teme "O0BbEMBI TEN",
CBsI3aHHBIE ¢ 00BEMOM
MTUPAMUIBI

46

[Tpumenenne o0bEMOB.
Beruncnenue paccTosHUS 10




IIJIOCKOCTH

47

Kontponsnas padora
"O6BEM MHOTOTpaHHUKA"

48

[unueapudeckas
MMOBEPXHOCTH, 0Opa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

HMunmuuap. Hpsamon
KPYTOBOW LIUJIUHAP.
[Inomans MoBEpXHOCTH
HWINHIpa

50

Konnueckas moBEpXHOCTB,
00pa3yrolre KOHMIEeCKOM
nosepxHocth. Konyc

51

CeueHne KoHyca
IIJIOCKOCTBIO, MTapaJIEIbHON
IJIOCKOCTH OCHOBAHUS

52

VY ceu€HHBIN KOHYC.
N3obpaxenne KOHYCOB H
YCEUYEHHBIX KOHYCOB

53

ITmomans 00KOBOI
MOBEPXHOCTH U MOJHOMU
MMOBEPXHOCTU KOHYCa

54

ITmomans 00KOBOI
MTOBEPXHOCTH U TIOJHOU
MMOBEPXHOCTH KOHYCa

55

CrepeoMeTrpuueckue 3aaauu
Ha J0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CeUeHUH MUIMHIpPA, KOHYCa

56

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4u
Ha JOKa3aTCJIbCTBO U
BBIYHUCIICHUE, IOCTPOCHUCM
CEUYCHUI HUJIMHApPA, KOHYCa

57

[Ipuknanueie 3anaym,
CBSI3aHHBIE C LIMJIMHIPOM

58

[Ipuknanueie 3ana4w,
CBSI3aHHBIE C LIJIMHIPOM

59

Coepa u map

60

[lepeceuenue cepsl 1 mapa
¢ ockocThro. Kacanue




mapa 1 c(epbl MI0CKOCTHIO.
Bun u nzobpakenue mapa

61

[Tepeceuenue cepsr u mapa
¢ mockocTbro. Kacanue
mapa u c(epbl MI0CKOCTHIO.
Bun u n3o6pakenue mapa

62

VYpaBuenue chepsl.
[Tnomans chepst u e€
yacTen

63

CummMmetpus cdepsl 1 mapa

64

CrepeomMeTpuiecKue 3a1auu
Ha JI0Ka3aTeIbCTBO
BBIYHCJIICHUE, CBA3aHHBIC CO
cdepoit u mapowm,
MMOCTPOCHUEM UX CEUCHUH
TUIOCKOCTBIO

65

CrepeomeTpuyecKue 3a1a4u
Ha JI0Ka3aTelbCTBO U
BBIYHCIICHUE, CBSI3aHHBIE CO
cdepoii u mapowm,
MOCTPOCHUEM UX CEUCHUH
IJIOCKOCTBIO

66

[Ipuxknagneie 3a1ayu,
CBsI3aHHBIE CO chepoit u
mapom

67

[ToBTOpEHUE: OKPYKHOCTD
Ha TUIOCKOCTH, BBIYMCIICHHUS
B OKPYKHOCTH,
CTaHJIapTHbBIE TIO100Us

68

Paznuunsbie KOM6HH8.I_II/II/I TCJI
BpalllCHUA U
MHOTI'OI'paHHHUKOB

69

3azauu 1o TeMme "Tena u
MOBEPXHOCTHU BpauieHus"

70

3azauu 1o TeMme "Tena u
MOBEPXHOCTH BpauieHus"

71

KonTponeHas padota "Tena
U NIOBEPXHOCTH BpaleHus"

72

O06bém nununapa. Teopema
00 00bEMe mpsMOTo
LUINHIpA




73

Beruncnenue 00bEMOB TeI ¢
IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana. O6béM KoHyca

74

[Tnomanu 60KOBOM U
IIOJTHOW ITOBEPXHOCTH
KOHyca

75

CrepeomeTpuiecKue 3a/1au,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB IIMITMH/IPA, KOHYCA

76

[IpuknagHeie 3aga4u 10
TeMe "OOBEMBI U IUIOIIAAN
noBepxHocTe Ten"

77

OO6béM 11apa u 1mapoBoOro
cekropa. Teopema 00
00béme mapa. [lnomanp
ctepsl. CTepeoMeTpruIecKre
3aJ1a4M, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB
rapa, apoBOTro CETMEHTa U
IIapOBOTO CEKTOPA

78

[IpuxknagHeie 3a1a4u 1Mo
teme "OOBEMEI TEN",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOIIAJIBIO C(hephl.
COOTHOIIICHUS MEXTY
IIOMIAISIMH ITOBEPXHOCTEH
U 00bEMaMU TOT00HBIX TEII

79

ITonoOHsIe TETA B
MpocTpaHcTBe. M3MeHeHue
00béMa mpu 1Mo 00uu.
CrepeoMeTpHYECKHUE 3a/1a4H,
CBsI3aHHBIE C BBIUHUCIIEHHEM
00BEMOB TeJI U IIoIaAeH
IOBEPXHOCTEN

80

KonTtponsHas pabora
"[1nomany NoBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

81

JIBU>KEHUS POCTPAHCTBA.
OtoOpakenus. J[BrmxeHus: u
paBeHcTBO uryp. O6mue
CBOICTBA JIBIKCHUMN

82

Bunrnl nBmkeHuit:




NapajuIeIbHbIN IIEPEHOC,
LIEHTpAJIbHAsl CUMMETpPHUS,
3epKajbHasi CUMMETpHUS,
IIOBOPOT BOKPYT NPSIMOU

83

[IpeoOpazoBanwmst Mo 00MSL.
[psimast u cepa Diinepa

84

I'eomerpuueckue 3agaun Ha
MIPUMCHCHUC ABWIKCHUS

85

KontponsHas padora
"BexTopsl B npocTpaHcTBe"

86

O6o0061maroniee NOBTOPEHHE
11 moHATHI U METOOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHui: "[lapamiensHOCTH
NPSAMBIX U ITIOCKOCTEN B
MIPOCTpaHCTBE"

87

O6o0061maroniee NOBTOPEHHE
11 mousTHI 1 METOIOB
Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHuil: "BekTopsl B
npocrpasnctae"

88

O6o0maroiiee MOBTOPEHUE
11 moHsTHI U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CUCTEMaTH3aIUs
3HaHuil: "BekTopsl B
npocrpanctae"

89

O6o0maroiiee MOBTOPEHUE
11 moHATHIA K METOIOB
Kypca reometpun 10-11
KJIaCCOB, CHCTEMATH3aLIHA
3HaHui: "O0beM
MHOTOTpaHHUKa"

90

O6o06m1aroriee MOBTOpEHNE
11 nonATHii 1 METONOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLHs
3HaHuii: "O0bem
MHOTOTpaHHHUKa"

91

Ob6o06m1aroriee MOBTOpEHNE




11 nousaTUil U METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3AIMS
3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyribIx Ten"

92

O6o06marorniee MOBTOpEHHE
11 mousATU U METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIIH
3Hanui: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyribIx Ten"

93

Hrtorosast KOHTpOJIbHASA
pabota

94

Hrtorosas KOHTpoJIbHASA
pabota

95

[ToBTOpEeHuE, 0600IICHNE 1
cCUCTEMAaTH3aIsA 3HaHUH

96

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU U
€€ poJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJIOTUI

97

Hcrtopus pazButus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOT Ui

98

Hcropus passutus
CTEPEOMETPUN KaK HAYKHU U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Hcropus passutus
CTEPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX




TEXHOJIOTUU

100

Hcropus pazsutus
CTEPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEpEOMETPUH KaK HAYKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

102

Hcropus pazsutus
CTEepEOMETPUH KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

I'eometpus. 10-11 knaccel: yueb. s o0uieo0pa3zoBaTENbHBIX YUPEKICHUMN:
6a3oBbiii 1 ipodunsHbi ypoBHU/JI.C. AtanacsH, B.®. byry3os, C.b.

Kanomues u np. U3narensctBo IIpocBemenue.

METOANYECKHUE MATEPHUAJIbI IS YUYUTEJISA
I'eomeTpus. 10-11 knaccel: yuel. 1y1st o011e00pa3oBaTEIbHBIX YUPEKICHUMN:
6a30BbIit 1 pouinbHbIA ypoBHU/JI.C. AtanacsH, B.®. byrysos, C.b.

Kanomues u np. M3narensctBo [IpocBenienue.

MNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.openet.edu.ru/

http://www.fipi.ru/

http://www.ege.edu.ru/

http://www.mccme.ru/

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

http://geometry2006.narod.ru/

http://www.geometry-exe.h17.ru/
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