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[TosicHuTenbHS 3anucKa

['eoMeTpus siBnsieTCs OMHUM U3 0a30BBIX KypCOB HA YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHus, TaK KaKk OOECIEYMBAET BO3MOXKHOCTb M3YyYECHHUS JUCHUIUIUH
€CTECTBEHHO-HAYYHOM HAaINpaBIE€HHOCTH W NPEIMETOB TI'YMAHUTAPHOIO IUKJIA.
[TockonpKy OTMYECKOE MBILIUIEHUE, (POpMHUpyEeMOe MPU U3yUEeHUH 00yUarOIIUMUCS
MOHATUMHBIX OCHOB TI'E€OMETPUH, MPU JOKA3aTEIbCTBE TEOPEM M IMOCTPOCHUHU
LEMOYKH JIOTHUECKUX YTBEPKICHUN TPU PEIIEHUH T€OMETPUUECKHUX 3a/1ay, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb THIOTE3bl HENOCPEJACTBEHHO MCIOIB3YIOTCS IPHU
pelleHny 3a7a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUYalOIMUXCs TPU U3yUEHUU
r€OMETPUM, KaK COCTAaBJISIOIEH MpeAMETHOW obOmactu «Marematuka U
nH(popMaTHKa» Yepe3 0becrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BaHUS
0oJiee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U ACUCTBUH, CrIeU(DPUUHBIX T€OMETPHH,
Y HEOOXOIUMBIX JJIs1 YCHEMIHOTO MPOGECCHOHAIBHOIO 00pa30BaHusl, CBA3aHHOTO C
MCII0JIb30BAaHUEM MATEMATUKH.

[IpyuopuTeTHRIMU 3aladaMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

paclMpeHue MpeACcTaBiIeHUs] 0 TEOMETPUHM KaK 4acTH MUPOBOM KYJIbTYpbI U
(opMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIMM MUPOM;

dbopMHpoOBaHUE TPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QUTypax Kak o
BAKHEHUIINX MATEMaTUYECKUX MOJIENSAX, MO3BOJSIOIIMX OINUCHIBATH M HM3y4aTh
pasHbIe SBJICHUS OKPY>KAIOUIEro MUpa, 3HaHWE MOHATUWHOTO arapaTa o pas3aeiy
«CtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMHupoBaHWEe ~ YMEHHS  BJIAJeTh  OCHOBHBIMU  TOHATHUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W WX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMys1 U yYMEHHE UX MNPUMEHATh, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHAApTHBIE CIIOCOOBI PELICHUS 33/aY;

dbopMHpoBaHrE YMEHHS PACIlO3HABATh HA YEPTEkKaX, MOJIEISAX U B PEAIbHOM
MHUpPE MHOTOIPAaHHUKM M Te€ja BpAIICHUS, KOHCTPYHPOBATH TIE€OMETPUUYECKHE
MOJIEIIN;

(dopMHpOBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEeMaTUYECKUX Teopuid, (popMUpOBaHME MOHUMAHUS POJIM AKCMOMATHKHU TPHU
MIPOBEJCHUN PACCYKIACHUN;

dbopMHpoBaHrUE yMEHUS BJIaJ€Th METOJAaMHU J0Ka3aTelIbCTB U aJITOPUTMOB
pEILICHMs], YMEHUS UX IPUMEHSTh, IPOBOJIUTh JOKA3aTEIbHbIE PACCYK/ICHUS B XOJI€
pELICHNs] CTEPEOMETPUYECKHUX 3a7a4 M 3a4ad C IMPAKTUYECKUM COJIEpKAHUEM,
dbopMHpoBaHHWE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHHUH
JNEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroMIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HCCJIEIOBAaHUA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00y4ueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JHHHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAIEHBIM BOMPOCaM 00yUaromuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTIO/IEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacuupss U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHumanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OO€CleuuTh YIiIyOJIEHHOE
U3YYEHUE T€OMETPUH KaK COCTaBIAOIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MNPOAODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YLIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
gaca (3 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
IapajuleNIbHble M CKpeluBaromuecs npsmble. [Ipu3Haku CKpEMMBAIOIIMXCS
npsAMbIX. [1apamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, APAJIIEIBHOCTD TPEX MPIMBIX, [1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaTbHOE MPOECKTUPOBAHHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEeKTUpoBaHMs. W300paxeHue
buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy NpsSMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapallieIbHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, NapajuleNICIHIIE,
MMOCTPOECHUE CCUCHUN.

IleprieHIUKYJIAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOM
IIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 TUIOCKOCTH, MPOEKLHs (PUTypbl HA TIOCKOCTh. lleprneHauKynspHOCTb
IJIOCKOCTEN: TNPU3HAK IMEPIICHANKYISPHOCTH JIBYX IIOCKOCTEH. Teopema o TpéEx
IIEPIICHIUKYJIAPAX.

YIiabel B INPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTIOTPAHHBIE YIJIBL.
CBolicTBa IJIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB ¥ CHHYCOB I TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKu

Buael MHOrorpaHHukoB, pa3BEpTka MHoOrorpanHsuka. [Ipusma: n-yrosbHas
npu3Ma, IpsMasi 1 HaKJIOHHasl IPU3Mbl, OOKOBAsl U MOJIHAS IOBEPXHOCTb MPU3MBI.
[Tapaienenunen, TpsSAMOYTOJIBHBIN MTapaJIECICIUIE] U €T0 cBoMicTBa. KpaTuanimue
IIyTM Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpoctpaHcTBEeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUiIbHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHE NpPaBUIBHOW MNUPAMUJIBIL.
IIpaBuiibHBIE MHOTOIPAaHHMKH: IpPaBUiIbHAA IpU3Ma W IIPaBUJIbHAS NUPaMUIA,



IpaBWIbHAs TPEYroJbHas MUPAMU/JIa U IPaBUIIbHBIN TeTpasap, Kyo. [Ipeacrasnenue
O NPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAP, JOAEKA AP U UKOCAP.

Brluncnenue 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AMaroHaiad, YIJIbl.
[Inomanes OOKOBOW MOBEPXHOCTM W TOJHOM TMOBEPXHOCTH MNPAMON IPU3MBI,
TIOMIAh OCHOBaHMH, TeoOpeMa 0 OOKOBOI MMOBEPXHOCTH MPsAMOU pu3Mel. [omaas
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBL.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  PABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUIBHOM MHOIOIPAHHUKE: CHUMMETPHS
napajuiejenunesa, CUMMETPUS NPABWIbHBIX IPU3M, CUMMETPHUs IPaBUIBHOU
MIAPaMHU/IBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPbI KOJUIMHEAPHBIC, COHAIIPABJICHHbIE U  IPOTHUBOIIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
yucyio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpa HA YHUCIIO.
ITonsaTue xoMiutaHapHble BEKTOpHI. [IpU3HaK KOMILUIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pPa3IoKEHUUM BEKTOpa II0 TPEM
HEKOMIUIAaHAapHBIM  BeKTOopaMm. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJN MexXIy BekTtopamu. CkaasipHOE MPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesa Bpalmenus

[TonsiTus: UOUIMHApPUYECKAss TMOBEPXHOCTb, KOHUYECKas MOBEPXHOCTB,
cepuyeckas TOBEPXHOCTb, oOOpasyrolue mnoBepxHocTed. Tenma BparieHus:
IWIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U TUTOCKOCTH, KacaTellbHas MJIOCKOCTh K cdepe. M3o0paxeHne Ten BpalleHUs Ha
10ckocTy. Pa3BépTka nmnnHapa u konyca. CummeTpus chepsl 1 mapa.

O0béM. OcHoBHBIE cBoOWicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NpsIMOYTOJILHOTO Tapajuienienumena u ciuenctsus u3 He€. OO0bEM mnpsaMon u
HAKJIOHHOM MPU3MBI, IWIMHIPA, TUPaMHIbl 1 KoHyca. OO0BEM Iapa u mapoBOTo
CerMEHTA.

KoMOunanuu Tenm BpaiieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
IIMHIIP, OINKCaHHasg okojo uwiauHApa. llepecedenune cdepbl u mapa ¢
wiockocThio. Kacanme mrapa u chepsl miockocThio. [loHSATHE MHOTOTpaHHUKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BNUCAHHON B MHOTOTPAHHHUK WJIA TEJIO
BpallleHUS.



[Tnomane MoOBEpXHOCTH LMWJIMHJIpA, KOHYyca, IJIOW@Aab cepbl U €€ yacTei.
[Togobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONIAJIEH MOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IIJIOCKOCTH € UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceyeHnii MHOIOIPAHHUKOB U T€JI BPAIICHUS: CEYEHUS LUIUHAPA
(mapayéienbHO M NEPHEHAMKYJSIPHO OCH), CEYeHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIUE YEpPe3 BEPIIHUHY), CEUEHUS 11apa, METOAbl OCTPOCHHUS
CEYEHUN: METOJ| CIEA0B, METOJ BHYTPEHHErO ITPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIEH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUsA. lIpAMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. PasnoxkeHue BekTopa IO
6azucy. KooparHaTHO-BEKTOPHBIN METO/] PU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

J{BHKeHUs B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OtoOpaxkenus. [[Br>keHUsT U paBeHCTBO (UTYD.
OO6mme cBoiicTBa JBWKEHWH. Buabl JBMXKEHUH: TapauIelbHBIA IIEPEHOC,
LEHTpaJbHas CHUMMETPHS, 3€pKabHasi CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTBa, TPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUHA, MPOICAYP
IpOXJIAHCKOTO  oOmiecTBa  (BBIOOPHI, OMPOCHI W JPYroe), YyMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHHUEM JIOCTUKCHUN HAYKHU U AEATEIbHOCTBIO YUYEHOT O, OCO3HAHUE JIUYHOTO
BKJIa/Ia B TIOCTPOCHHE YCTOWUHUBOTO OYIYIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KJIeHUHN, BOCTIPUUMUYUBOCTH K
MaTEMaTHYECKUM acleKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pPOBOr0 U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIbIXa, peryispHas (u3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOoMy  OOpa3oBaHHI0 U



caMOOOpa30BaHMI0O Ha MPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATHYECKON HANPAaBIECHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COIMAJIBHO-2KOHOMHMYECKHUX TPOIIECCOB Ha COCTOSIHME MPUPOAHON M COLMATBHOM
Cpe/ibl, 0CO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKpY’Karoliel cpeibl, IMJIAHUPOBAHHE TOCTYNKOB M OILEHKH HMX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKHU U 00I1IECTBEHHOMN MPAKTUKK, TOHUMaHHE MaTeMaTUYECKON
HayKH Kak cephl YeIOBEUYECKOM ACATSILHOCTH, ITANOB €€ pa3BUTHA M 3HAYUMOCTH
JUIS Pa3BUTHSL IMBUJIA3ALIMM, OBJIAJCHUE SI3bIKOM MAaTEMATUKU U MAaTE€MaTHUYECKOU
KYJBTYPOU KaK Cpe/ICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISTh MPOECKTHYIO
Y UCCIIEIOBATENBCKYIO JEATEbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE y4eOHbIE NeHCTBUS

ba3oBble jornueckue aeiicTBM:

BBISIBJISITh U XapaKTEPU30BaTh CYILECTBEHHBIEC MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOUICHUN MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KilaccU(pUKAIIIH,
OCHOBAHUS JIJIs 000OIIEHUS U CPaBHEHUSI, KpUTEPUHU TTPOBOIUMOTO aHAJIU3a;

BOCIIPUHUMATh,  (OpMyIupoBaTh U  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, EAMHIUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aNMOCBSI3H U IPOTUBOPEYHS B
(dakTax, JaHHBIX, HAOMIOACHUSX WM YTBEPXKICHUSIX, Mpejyiaratb KPUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUHNI;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
MHIYKTHUBHBIX YMO3aKJIOUECHUH, YMO3aKIIFOUEHUH IO aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO JI0KA3aTeJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBAThH APTYMEHTAIMIO, TPUBOAUTEH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpaTh CMoco0 pemieHus ydeOHOM 3amayu (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PEILICHMUsI, BRLIOUpPATh HanbOoJee MOAXOIAIIUN C YUETOM CaMOCTOATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBare/bCKue 1efiCTBUS:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(HOPMAITUIO PA3THUYHBIX BUIOB U (PopM
MpE/ICTaBIICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEesIMU OOIIEHUS, ICHO, TOUYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHUA TI0 XOJy PpEUIeHHUs 3ajayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB, BIAJIETh
criocobaMu CcaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3yJibTara pelieHus
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIBI paOOT, IOTOBApPUBATHCS, OOCYKAATh MPOLIECC U Pe3ybTaT pad0Thl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YIC€HAMU KOMaH/IbI, OIIEHUBATh Ka4€CTBO CBOEI0 BKJIA/a
B O0mMI TPOAYKT MO KpUTEpUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSL.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOy4varonuiicst HaQy4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUM MPHU
pEelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPHU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(UITUPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (TMpU3Ma,
NUpaMuJa, MPSMOYTOJIbHBINA apajuienenunesn, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHMKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOJAHO ONEpUPOBATH  IOHATUSIMH, CBS3aHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHHUKOB IUIOCKOCTBIO;

e BBINIOJHSTH napajijienbHOe, LEHTPaAIbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBAHKE (PUTYP HA IUIOCKOCTh, BBIMOIHATH H300pakeHus: PUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHs] MHOTOTPAHHUKOB PAa3JINYHBIMM METOJAMH, BBIIIOJIHSITH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJ C IPUMEHEHUEM (HopMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

e CBOOOJHO OMEpPUPOBATH MOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeIbCTBO MAaTeMaTHYECKUX OTHOLUEHUH H
HaXO0XKJEHUE FEOMETPUYECKUX BEIMYNH, IPUMEHSS N3BECTHBIE METOIbI IIPU
pPELICHMM MaTEeMaTUYEeCKUX 3aJad IOBBIIMIEHHOIO W BBICOKOI'O YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CpEACTBA M  AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, NpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HHOOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

e IPUMEHATH TIOJYYECHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh M
AHAJIM3UPOBATh PEAJBHBIE CUTYallUH, NIPUMEHATH W3YYCHHBIE IOHSTHUS B
mpolecce IOUCKA  pelleHus MaTeMaTU4yecKu CHopMyJIHpOBaHHOM
npoOJIeMbl, MOJAEIUPOBATh pEaJIbHbIE CUTYyallMM HA S3bIKE T€OMETPHH,
HCCJIEI0BATh MTOCTPOEHHBIE MOJEIH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUHA M TEeopeM, amnmapaTta aiareOpbl, pelaTh MPaKkTUUYECKHE 3ajauu,
CBSI3aHHBIE C HAXOXKJIEHUEM F'€OMETPUUYECKUX BEIUYHH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUH Kak
COCTaBHOM 4acTH yHIAMEHTA PA3BUTHS TEXHOJIOTHH.

K konity 11 kiacca oOyJaronuicst HAy4YuTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOJIyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacno3HaBaTh Teya BpalieHus (UWIMHAP, KOHyC, cdepa u 1map)
OOBSACHATH CIIOCOOBI OJYUYEHHUS TeJl BPAIlCHUS;

KJIaCCU(PULIMPOBATh B3aUMHOE PaCIoOKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIlEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSMH, CB3AHHBIMH C KOMOWHALMSIMH Tell
BpaIlieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cdepy U
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOILIEHUS MEXY IO MU TOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4yaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPALCHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTh HH(POpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpalliy HaJl BEKTOPaMUu;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMETPUYECKHE 3a7a4i Ha BBIYMCIICHUE YTIIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUN OT TOYKH JI0 TNIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a MPU PEUICHUU;
CBOOOJTHO OMNEPHUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMH C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKEHUM;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TpU
MapajyIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEYEHUS] LUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIE0B, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MII0OCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPIKICHHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/ay, MPEANOJaraloliuX HECKOJbKO MIArOB pEIICHUs, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemaTth 3ajJadyd Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLICHUN U
HAXO0XKJIEHUE T€OMETPUUECKUX BEJIIMYUUH;

MIPUMEHSITh MPOTPAMMHBIE CPEJCTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

MIPUMEHSIThH NOJIyYEHHbIE 3HAHUS HA MMPAKTUKE: CPABHUBATH, aHATU3UPOBATH
U OILICHUBATh pEAJIbHbIE CUTYallud, MPUMEHSATh HW3YUYEHHBIE TOHATHUSA,
TEOpPEMBI, CBOICTBa B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHOUN MPOOIEMBI, MOACIUPOBATh pealibHbIe CUTyalluu Ha
A3bIKE€ T€OMETPUH, UCCIEA0BATh MOCTPOECHHBIE MOJIENIN C UCIIOIb30BaHUEM
reOMETPUYECKUX TOHSATUH W TeOopeMm, ammapara ajireOpbl, pelarhb
MPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM TI'€OMETPUYECKUX
BEJINYUH,;

UMETh TpeCTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne HanmeHoBaHMe pa3/ieioB U TeM Kouecrso uacon DJIeKTpPOHHbBIe (HM(POBbIE)
n/n NPOrpamMMmblI Bcero Konrpoaprsre o0pa3oBaTesIbHbIE PeCypchl
padoThbI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHOe pacnonoxeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepHeH,Z[I/IIEYHSIpHOCTB HPSIMBIX U )5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTriabl ¥ paccTOsIHUSA 16 1
MHoOrorpaHHuKu 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPeHI/Ie, 0000111IeHNe U CUCTeMaTH3aIHs 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KIIACC

KoaunuyecTBO YacoB
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (HUGpPOBbIE)
Ne i/ KonTtpoibHbIe
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI
1 AHanuTudeckas TeOMETpHs 15 1
) [ToBTOpenme, 0600IIEHUE 1 15 |
cUCTeMAaTH3aIysI 3HaHUN
O0bEéM MHOrOrpaHHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaayu moBEPXHOCTH U OOBEMBI 9 |
KpPYTJIbIX TEJ
6 JIBrKeHUS 5 1
7 [ToBTOpenue, 0600IIEHUE U 17 )
CHUCTEMAaTH3aIs 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne /it Tema ypoka Jlara uHpposkIe
Bcero U3y4eHust o0pa3oBaTe/bHbIE
pecypcbl

OcHOBHBIE TIpaBUIIa U300PAKECHUS HA
PHCYHKE IJIOCKOCTH, TapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

[TonHsTHS cTepeoMeTpHH: TOUKa, IpsiMasi,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
MpaBuIia U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, IMapaJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[TonsTHs: nepeceKarouecs MIOCKOCTH,
nepeceKaromecs npsamas ¥ IiIoCcKoCTh;
MIOJIyIIPOCTPAHCTBO

[TonsaTHSA: mepecekaronumecs MmIOCKOCTH,
NepeceKaronecs npsimas v IIOCKOCTb;
MOJYTIPOCTPAHCTBO

MHoOTOrpaHHUKH, U300paKEHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, U300pakeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCcHoMEI CTCPCOMCTPHHU U IICPBLIC




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
crneactBus u3 HUX. CriocoObl 3aaaHus
MPSAMBIX U ITIOCKOCTEMN B IMPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakenue ceueHuil nmupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHue nepecedecHus
IIOJIyYEHHBIX II0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

11

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 UxX
pEbpa. M3o0pakeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpariBanue
IMOCTPOCHHBIX ceueHun Pa3HbIMU LIBETAaMU

12

N300pakeHue CeueHNi MUpaMKIbl, KyOa u
MPU3MBI, KOTOPbIE IPOXOIST Yepe3 ux
pEbpa. M3o0paskeHne nepecedeHus
MOJIYYCHHBIX TUIOCKOCTEH. PackpaliBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH

13

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpariBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU I[BETAMU

14

Merton cnenoB sl HOCTPOCHUST CEUYECHUM




15

Merton cnenoB 1uisi HOCTPOCHUST CEUYECHHIM.
CBoiicTBa nepeceyeHnuil MPSIMbIX U
IIOCKOCTEH

16

Mertop ciie10B Uit IOCTPOCHHS CEUCHUIA.
CaoiicTBa niepece4eHuil MpsIMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceueHwuii B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEU U 3aMKCh I1aroB
MMOCTPOCHUS

18

[TocTpoeHue ceueHui B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznmanue
BBIHOCHBIX qepTenceI‘/'I U 3aI1MCh 1H1aroB
MOCTPOCHHUSI

19

ITocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh LIAroB
IIOCTPOEHHUS

20

ITocTpoenue ceuenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh LIar0B
IIOCTPOEHUS

21

[ToBTOpenue mnanumerpuu: Teopema o
MPOMOPLUOHANIBHBIX 0Tpe3kax. [logooue
TPEyroJIbHIUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4epTexax. Mctopus pa3Butus




IUTAHUMETPUH U CTEPEOMETPUN

23

Kontponbnas padora "AKcruOMbI
crepeomerpun. Ceuenus"

24

Bzaumnoe PacCIOJIOKCHHUEC IPSAMBIX B
npoctpancTBe. CKpenyBaronmecs
npsMsble. [Ipu3Haky ckpelmuBaromuxcs
IpsAMBIX. HapaJIJIGJIBHbIe MpsAMBIC B
MIPOCTPAHCTBE

25

TeopeMa 0 CyleCTBOBAHUU U
€IVMHCTBEHHOCTH IPSIMOM IapajuIeIbHON
JAHHOM MPAMOU, IPOXOASAILEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIeKAIeH HA JaHHOU
npsMou. JleMma o nepecedeHuu
MapaJUIEIIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapannenpHOCTb TpeX NpsIMBIX. Teopema o
TpEX MapajuleNbHbIX NPsAMBIX. Teopema o
CKPEIMBAIOIIUXCS IPSAMBIX

27

[TapaniensHoe MPOSKTHUPOBAHHUE.
OCHOBHbBIE CBOMCTBA MapalIEIbHOTO
NIPOEKTHPOBaHuUs. M300paxeHne pa3HbIxX
¢buryp B napajsienbHON NPOESKIIUU

28

LlenTpanbHas npoekius. Yroiu ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJ
MEX1y IPSIMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIEI0BaHNe, CBI3aHHEIC C
PacCIOJIOKEHUEM TIPSIMBIX B IIPOCTPAHCTBE

30

IToHsATHA: MapauIeIBHOCTD IPSIMON U




IUIOCKOCTH B pocTpaHcTse. [Ipu3nak
MapajuIebHOCTH MPSIMON U TNIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH NPSIMON U
IJIOCKOCTH

31

reOMCTpI/I‘IeCKI/IC 3aJa4 Ha BBIYUCIICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapalyICJIbHOCTBIO IMPAMBIX U IUIOCKOCTEHN
B IIPOCTPAHCTBE

32

[TocTpoenue ceueHust, MPOXOIAILIETO YEPE3
JTAHHYIO IPSAMYIO Ha YepTEkKE U
MapayIeIbHOTO IPYTron nmpsmoil. Pacuér
OTHOILIEHUH

33

[MapannensHas IpOEKIUs, TIPUMEHEHUE
JUTSE IOCTPOCHHUS CEUCHHM Ky0a u
napauienenunenaa. CroncTaa
napajuiesienune/1a U IpU3Mbl

34

[TapamensHbie ockoctu. IIpusnaku
[apaJuIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o mapaiaenbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, IPOXOAAIIEN
4yepe3 TOUKY, HE IPUHAIJIEKAILYI0 TaHHOU
IUIOCKOCTH U CIIEACTBUA U3 HEE

36

CaoiicTBa napauieIbHbIX MIIOCKOCTEN: O
MapajyIeIbHOCTH MPSMBIX TIEPECECUCHUS
IIPU IIEPECEUECHUH JIBYX MapaIeNIbHbIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapajuIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax NapaieIbHbIX MPSMBIX,




3aKITIOYEHHBIX MEX/TY MapauIeIbHBIMH
TUIOCKOCTSIMU; O TIEPECEUYCHHUU TIPSIMOMA C
JIBYMSI TIApAIJICITEHBIMU TIOCKOCTSIMA

38

[ToBTopenue: reopema [ludaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPsIMOYTOIHLHOTO
napaJiesienunea

41

Breruucnenue aiavH OTPE3KOB B KY66 n
IpsAMOYTOJIbHOM ITapaJlJICIICIIUIICAC

42

[TepieHAMKYIAPHOCTD MPSIMOI 1
mrockocth. [Ipu3nak
MEPIEeHIUKYISPHOCTH IPSIMON U
IJIOCKOCTH

43

[lepneHUKyIAPHOCTD NPSMOK U
miockocTH. [Ipru3Hak
MEPIEHIUKYISPHOCTH MTPSIMOHN U
IUIOCKOCTH

44

Teopema 0 CyleCTBOBAHUY U
€IMHCTBEHHOCTH MPAMOM, NPOXOASIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIECHANKYISPHOMN K INIOCKOCTH

45

[I1ocKOCTH U EPIIEHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

IInockoctu u NEPpNCHAUKYJISIPHBIC UM
MpsAMBIC B MHOT'OI'PaHHUKAX

47

[lepneHuKyIsp U HAKJIOHHASA.




[TocTpoenue nepneHIuKyisipa U3 TOYKU Ha
MPSIMYIO

[lepneHquKyIsp U HAKJIOHHASA.

48 [TocTpoenue nepneHuKyIsipa U3 TOYKU Ha
PSIMYIO

49 TeopeMa 0 TpEX NEPIEHAUKYIIAPAX
(npsiMast u oOpatHas)

50 Teopema o Tpéx nepneHaAnKyIsIpax
(npsimast 1 oOpaTHast)

51 Yron Mexay CKpeIUBaOIIUMUCS
IIPSIMBIMU
ITonck nepneHauKyJIIIPHBIX MPSMBIX C

52 MOMOIIBIO IEPIIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
[TocTpoeHue ceueHmit Kyoa, IpU3MBI,

54 MPaBUWJILHON NUPAMHUJIBI C TTOMOUIBIO
OPTOTOHAJILHOU MPOEKIIUH
ITocTpoenue ceueHuit Kyoa, IpU3MBI,

55 [IPaBUIILHOMN MTUPAMU/IBI C IOMOIIBIO
OPTOrOHAJIBHOM ITPOEKLIMHU
CuMMeTpust B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTH. [lnockoctn
CUMMETpPUI B MHOTOTPAaHHUKAX

57 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSIMOU 1
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuyér

paCCTOHHI/Iﬁ OT TOYKH JO IIIIOCKOCTH




59

[IpaBuibHBIE MHOTOTpaHHUKH. Pacyér
PaccTOsSHUM OT TOYKHU J0 TIIOCKOCTH

60

CriocoObl OMyCTUTh NEPIEHANKYJIISAPBIL:
CUMMETpHSI, CIIBUT TOYKH TI0
MapajuIeIbHON NPSMON

61

CaBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
PacroJIOKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHUE: yroyi MEXy NpSIMbIMUA Ha
TUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTOJIbHHKE, TEOpEeMa
KOCHHYCOB

64

[ToBTOpEHME: Yroa MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTPAHCTBE

65

['eomeTpuyeckre METO bl BHIYUCIICHHS
yrila MeXIy MPSIMbIMU B MHOTOTpaHHHKAX

66

JIByrpansblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTia

67

[lepnenaukymnspusle miockocT. CBOMCTBA
B3aWMHO NEPHEHAUKYJIIPHBIX TIIOCKOCTEN

68

[Ipu3Hak nepneHauKyJISpHOCTH
IIJIOCKOCTEM; TEOpEMaA O NPAMOU
[epeceyeHus ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEU IIJIOCKOCTH

69

[IpsimoyronbHbBIN Napasuienaenunes; Kyo;




U3MEpEHUs], CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienumnena

70

Teopema o nuaroHanu nNpsIMOyrojabHOrO
napajJiesIenuIea U CIeJCTBUE U3 Heé

71

CrepeomeTpuuecKkue U NpUKIaIHbIC
3aJla4M, CBS3aHHBIE CO B3AMMHBIM
PACIIOJIOKCHHUEM NIPAMBIX U INIOCKOCTHU

72

HOBTOpCHI/Iel CKpPCIIUBAIOIIHECS TPSAMBIC,
napaJiyICJIbHBIC MJIOCKOCTU B CTAHAAPTHBIX
MHOT'OrpaHHHUKax

73

Hapa mapaajIeJIbHbIX IJIOCKOCTEH Ha
CKPCHIMBAOIHNXCA MTPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHNBAOMIUMHUCA TTPSAMBIMUA B
MPOCTBIX CUTyalUAX

74

Paccrosnue oT ToUkH J0 IINIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brruucnenue pacctossHuNA MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMHU C
ITOMOUIBIO NIEPIICHIUKYJIAPHON IIIOCKOCTH

76

TpéxrpanHblil yroyi, HepaBeHCTBa IS
TpexTpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXIPAHHOTO yIJIa

77

DNeMEeHTHI CPePUICCKON TEOMETPHH:
reoIe3nYeCcKue JIMHUMU Ha 3emiie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMarn3zanus 3HaHUM "MHOTOrpaHHHUK




U €T0 DJIEMEHTEI"

[Inpamupa. Buael mupamuna. 1pasunsHas

80 1
nupamMuia

21 [Ipusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

20 [IpssMo#t napaienenunesn, 1
PSAMOYTOJIbHBIN Mapasuienenunesn, Kyo

23 Beimykisle MHOrorpanHuku. Teopema I
Ditnepa
Boinyxkible MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBriibHBIE U TOJTYIIPaBUIIBHBIE 1
MHOT'OI'PaHHUKHI

85 KonTponbhas padorta "MHororpaHHuku" 1

26 [lonsTHE BEKTOpA HA IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [IpaBusno mapamienenumnena 1

90 YMHOK€EHUE BEKTOpa Ha YNCII0 1
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIIKAILUX B OJTHON 1
IJIOCKOCTH

92 CkansipHoe pou3BEJCHUE 1

93 Boruncnenue yriia Mexy BEKTopaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMU 1

95 IIpocreiire 3a1a4u ¢ BEKTOpaMHU 1




96 [Ipocreiiine 3aga4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O0o001IeHNe U cUCTeMaTH3alys 3HAHMI 1
99 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHui 1
100 Hrorosas koHTpoibHas paboTa 1
101 Hrorosas koHTpoipHas pabota 1
102 O0o001IeHNe U cUCTeMaTH3alMsl 3HAHMI 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
ara ugposbie
Ne i/ Tema ypoka A ungp
Bcero H3yYeHUs o0pa3oBaTe/ibHbIE
pecypchl
| IToBTOpenue TeMsl "KoopauHaThl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) IToBTOpenue temsl "CkansipHoe 1
IIPOU3BENIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Berunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, |
MPOXOIAIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE ITIOCKOCTH, HOPMAJIb, |
YpaBHEHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHUE IUTOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IUIOCKOCTH B OTPE3KaX
7 BekropHoe nmpousseneHue |
2 JIvuHeiiHbIe HEpaBEHCTBA, JTUHEMHOE |
IIpOrpaMMHUpOBaHUE
9 JInHeliHbIE HEPABEHCTBA, JIMHEWUHOE )
[IPOrpaMMUpPOBAHKE
10 AHaJIUTUYECKHE METO/IbI pacyéTa yria 1
MEX/y NPSMbIMU B MHOTOI'PaHHUKAX
1 AHanUTHYECKHE METO/BI pacuéTa yria 1

MCKAY IIOCKOCTSAMU B MHOTOI'paHHUKAX




dopmyia pacCTOSHUS OT TOUKH JI0

12 IIJIOCKOCTH B KOOPJAMHATAX

13 HaxoxneHnue paccTosiHUM OT TOUKH /10
IJIOCKOCTH B KyOe

14 HaxoxieHne pacCTOSIHUM OT TOYKH 10
IJIOCKOCTH B MPABWJIBHOW MUPaAMUIE

15 Konrponbnas padora "AHanuTHueckas
reomeTpus”

16 CeueHrss MHOTOTPaHHUKOB: CTaH/IapTHBIE
MHOT'OTPAaHHUKHU

17 CedeHust MHOTOTPAHHUKOB: METOJ] CJIE0B
CeueHusi MHOTOI'PaHHUKOB: CTaH/IapTHbHIE

18 IUIOCKOCTH, IIEPECEUEHUS IPSIMBIX U
IJIOCKOCTEMN

19 [TapannensHble NpSIMbI€ U TIIOCKOCTH:
NapaJuleJIbHbIE CEUEHUS

20 [TapannenbHble NpsAMbIE U TIIOCKOCTH:
pacy€T OTHOLIEHU
[TapanienpHble NpsAMbIE U IIIOCKOCTH:

21 YIJIbI MEXKTY CKPEIIMBAOIIUMUCS
MPSIMBIMU
[TepnenguKyasipHBIC IPSIMBIC H

2 IJIOCKOCTH: CTAH/IAPTHBIE MAPbI
MEePNEHANKYIISIPHBIX INIOCKOCTEN U
MPSIMBIX, CHMMETPUN MHOTOIPAHHUKOB
[lepnenukynsipHbIC TPSMBIC U

23 IJIOCKOCTH: TEOpEMA O TPEX

MEePIEHANKYIISIPAX




24

[lepnieHuKyIsIpHBIE MIPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS AJIUH B
MHOTOTpaHHHKaX

25

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (POPMYJIBI JISI
TIOMIAJIEH, COOOpaKEHUS MOI00US

26

IToBTOpEnue: mIomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
TI0IAJIEH, COOOpaKEeHUS MOA00Us

27

[ToBTOpEHME: momanu
MHOTOYTOJEHUKOB, ()OPMYJIIBI JISI
IomIaiel, cooopaxkeHus moaoous

28

[Tnomanu ceyeHnit MHOTOTPAaHHHUKOB:
IUIOMIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaxeHHsI MOAO0HS

29

[Tnomanu ce4eHnit MHOTOTPAaHHHKOB:
IUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaXKeHUs MOA00us

30

Kontpoinbnas padota "[loBropenue:
MHOTOTPaHHHUKH, CEYEHHS
MHOTOTPAaHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleenuneaa

32

3anaun 00 yaABOCHUU Ky0Oa, 0 KBaApaType
Ky0a; O TPUCEKIIUU yTiia

33

CrepeoMeTpHUyEeCKUE 3a7ja4i, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaiesenumneaa




HpI/IKJ'IaI[HBIC 3aJa4u, CBJA3aHHBIC C

34 BBIYUCIICHHEM 00BhEMA TPAMOYTOJIBHOTO
napajuienenumnena

35 OO0BEM IpsIMO IPU3MBI

36 CrepeoMeTpHuueCcKue 3a7jauu, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TPSMOM TTPU3MBI

37 IIpuknanHele 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOI IPU3MBI
Brruncnenme 06b€MOB Tell ¢ TOMOIIBIO

38 onpenenéHHoro uHTerpana. O0nEM
HAKJIOHHOM MPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIBIO

39 onpenenéHHoro uHTerpana. O0nEM
MApaMUbI

40 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPaMHJI C OOIIUM YTIIOM

A1 ®opmyna 00béMa nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMHUJ] ¢ OOIIUM YTIIOM

47 CrepeoMeTpHUyECKUE 3374, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOM MTPU3MBbI
CrepeomeTpHuuecKue 3aJauu, CBSI3aHHbIE C

43 ’
00BEMaMH MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun o Teme "OObEMBI

Ten", CBsI3aHHBIE C 00BEMOM TUPAMUIBI




[Ipumenenue 06bEMOB. Brruncienue

46 pacCTOSHUS 0 TUIOCKOCTH

47 Kontponbnas pabora "O6bEmM
MHOTOTpaHHUKa"
Hunuuagpudeckasi TOBEPXHOCTb,

48 o0pa3yroIne WIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuuap. [pssMoi kpyroBou HUIMHAD.
[1nomaae MOBEpXHOCTU HUIUHAPA

50 KoHnueckas moBepXHOCTh, 00pa3yomnme
KOHHUYECKOU MoBepxHocTU. KoHyc

51 Cedenue KOHyca IIOCKOCTBIO,
MapajieIbHOM MJIOCKOCTH OCHOBaHUSA

57 VYceuénnblii konyc. M3006pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM TOBEPXHOCTH H
IIOJIHOYM ITOBEPXHOCTU KOHYyCa

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JIOKa3aTeIbCTBO M BRIUMCIICHHE,
MOCTPOEHUEM CEYCHUM UJIMHIPA, KOHYyCca
CrepeoMeTpuuecKue 3a1a4u Ha

56 JIOKa3aTEIbCTBO U BEIYHCIIEHHE,
MOCTPOEHUEM CEYCHUM WJIMHIPA, KOHyCca

57 [Ipuknagubie 3a1a4u, CBSI3aHHBIE C

HUINHIPOM




58

HpI/IKJ'IaI[HBIC 3aJa4u, CBJA3aHHBIC C
MUIMHIPOM

59

Cdepa u map

60

[Tepeceuenue cheps! u mapa ¢
iockocTeio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. By 1 n3o0pakenue mapa

61

[Tepeceuenue cheps! U mapa ¢
ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. B 1 n306paxkenue mapa

62

VYpasuenue chepsl. [Lnomans cdepsr u e€
yacTeu

63

CummeTtpust cdepsl U 1apa

64

CrepeomeTpHuuecKkue 3a1a4i Ha
JI0Ka3aTeIIbCTBO M BHIYHMCIICHUE,
CBsI3aHHBIE CO cpepoid U mapom,
MMOCTPOCHUEM UX CEUCHHI TIIIOCKOCTHIO

65

CrepeomeTpHuuecKkue 3aa4u Ha
JI0Ka3aTeNIbCTBO M BHIYHMCIICHUE,
CBsI3aHHBIE CO cpepoid U mapom,
MMOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

66

HpI/IKJIa,Z[HLIe 3aJa4u, CBA3aHHBIC CO
cepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTD Ha MJIOCKOCTH,
BBIUHCIICHHSI B OKPY>KHOCTH, CTaHIaPTHHIE
nonoous

68

Paznuyannie KOM6I/IHaHI/II/I TCJI BpallCHUA U
MHOTI'OI'PaHHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH




BpaieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O06wém nnnunapa. Teopema 00 00bEMeE
IpsSIMOTO LWJIMH/IPA

73

Brruncnenne 06b€MOB Tell ¢ TOMOIIIBIO
onpenenéHHoro uHTerpana. O0neEM
KOHycCa

74

[Tmomaay GOKOBOM M OJIHOM
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
BBIYMCIICHHEM 00BEMOB IIWIMH/IPA,
KOHyca

76

[Tpuknanueie 3anaun mo reme "OOBEMBI U
IJIOIA I TTOBEPXHOCTEH Tet"

77

OO0BEM 1mapa 1 MapoBOro CEKTOPA.
Teopema 06 06béme mapa. [lnomans
cdepsl. CTepeoMeTprUECKHE 33/1a4H,
CBSI3aHHBIE C BEIUUCIEHUEM 00BEMOB
1Iapa, MapoBOro CErMEeHTa U IapOBOTO
CeKTopa

78

[Tpuxnanueie 3anaun no Teme "OOBEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaabio chepbl. COOTHOIIECHUS MEXTY
TUIOINASIMU TTOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX Tell




79

[TogoGHBIE TENa B TPOCTPAHCTBE.
N3menenne o6bEéMa npu mogoouu.
CrepeoMeTpuyeCcKre 3a7jauu, CBI3aHHBIE C
BBIUHCIICHHEM 00BEMOB Tell U IO e
MOBEPXHOCTEN

80

Kontponbnas pabdota "[lnomann
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TET"

81

JIBm>xeHus npoctpancTsa. OToOpakeHusl.
JIBW>keHHS U paBeHCTBO Guryp. O0mme
CBOIWCTBA JBHKCHUMN

82

Buapl nBumxeHunii: napauieIbHbINA
MIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3€pKajJbHasi CHMMETPHUS, TOBOPOT BOKPYT
IPSAMOM

83

[IpeoOpazoBanus mogodus. [Ipsmas u
cdepa Ditnepa

84

reOMeTpI/I‘IeCKI/Ie 3a/la41 Ha IPUMCHCHUEC
JABUXKCHUA

85

Kontponbnas padota "BekTopsl B
npocTpaHcTBe"

86

O6o0mraroiiee moTopenue 11 mousaTuii u
MeTo0B Kypca reomeTpun 1011
KJIaCCOB, CHCTeMAaTH3allus 3HAHWII:
"[TapasaenbHOCTh MPSAMBIX U IJIOCKOCTEN
B IIPOCTpPaHCTBE"

87

Oo6o06maromee nmoBTopenue 11 moHATHH U
MeToA0B Kypca reometpun 10—11
KJIACCOB, CHCTEeMAaTH3allus 3HAHWII:




"BekTopsbl B npocTpaHcTse"

88

Oo6o06matomee noBropenue 11 nonaruii u
MeToA0B Kypca reometpun 1011
KJIaCCOB, CHCTeMAaTH3allus 3HAHWIA:
"BekTopsl B mpocTpancTae”

&9

Oo6o06maromee nopropenue 11 nmoHsTuit u
MeToA0B Kypca reomeTpun 10—11
KJIACCOB, CUCTeMAaTH3allus 3HAHWI:
"O6beM MHOTOrpaHHUKa"

90

O6o06maromiee noropenue 11 noHATUit u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o0maromiee noropenue 11 noHsaTuit u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHsl 3HAHUI:
"ITnomaayu moBEepXHOCTU U 0OBEMBI
KpYyTJibIX Ten"

92

Ob6o6matomee nopropenue 11 nonaruit u
METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATH3aI1s 3HAHUM:
"[Tnomaamn MOBEPXHOCTU U O0BEMBI
KpYTJbIX Ted"

93

HroroBas koHTpoNibHAs paboTa

94

HtoroBas koHTpoJbHAs paboTa

95

[ToBTOpenue, 0600IIEHUE U
cUucTeMaTu3alus 3HaHUI

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK




HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BuTHS CTEPEOMETPUN KaK
97 HayKH U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
08 HayKH U €€ poJIb B pa3BUTUU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTUS CTEPEOMETPUH KaK
99 HayKH U €€ pOoJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

Hcropus pa3BUTUS CTEPEOMETPUU KaK
100 HAyKH U €€ POilb B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT UM

HcTopus pa3BUTHs CTEPEOMETPUH KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTepEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

METOANYECKHUE MATEPUAJIbBI IS YAUTEJIA

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
MHTEPHET

1. ®denepanbHBIN TOCYAAPCTBEHHBIN 00pa30BaTENbHBIA cTaHAAPT (O(UIIMATILHBIN CalT)
http://standart.edu.ru/

2. 3akoH P® «O06 ob6pazoBanum» http://standart.edu.ru/catalog.aspx?Catalogld=2666

3. Cucrema y4eOHUKOB «ANTOpUTM ycnexay. [IpumepHas ocHOBHast oOpa3zoBaTebHas
nmporpamMma o0pa3oBaTebHOTO yupexaeHus http:/www.vgf.ru/tabid/205/Default.aspx

4. ®enepanbublil nopran «Poccuiickoe obpazoBanue» http:/www.edu.ru

5. Poccutickuit o6mieo0pa3zoBarenbHbIil moptan http:/ www.school.edu.ru

6. OOpasoBarenbHbBIE pecypchl HHTEpHETa (MaTematuka) http://www.alleng.ru/edu/math.htm
7. CaitT «D1eKTpoHHbBIE 00pa3oBaTeIbHbIE pecypchl» http://eorhelp.ru/

8. Enunas xoyekius nudpoBbIX 00pa3zoBaTenbHbIX pecypcoB www.school-collection.edu.ru
9. IMoptan «OTKpBITHIN KI1ace» http://www.openclass.ru/

10. IIpe3enraruu Mo BceM npeameram http://powerpoint.net.ru/

11. Kapman mist matematuka http://karmanform.ucoz.ru/

12. Hay4yHO-TIOMy JISIpHBINA (PU3UKO-MAaTEeMaTUIECKIH KypHAT [T ITKOJIBHUKOB U CTYJICHTOB
«KBanTy. http://www.kvant.info/

13. S mny Ha ypok MaTeMaTHKH (METOAMYECKUE pa3paboTku): www.festival.lsepember.ru
14. Ypoku — KOHCIIEKTHI wWww.pedsovet.ru

15. Buptyansnas mkona Kupumia u Medoaushttp://vschool.km.ru

16. MaTemaTnyeckass riMHacThKa http://mat-game.narod.ru/

17. Maremarudeckuii kanenaockor http://mathc.chat.ru/
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