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MNOACHUTEJIBHASA 3AIIMCKA

I"'eomeTpus siBiseTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETOo
o0Opa3oBaHMs, TaKk KaKk OO0ECHEeYMBAET BO3MOKHOCTb W3YUYEHHUS JUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOTO ILMKJIA.
[TockonpKy TOTHYECKOE MBILIUIEHUE, (POpMHUpyeMOe MPU U3YyUEHUH 00YHarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTUYECKUX YTBEPKICHUN IIPU PELICHUU F'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W ONPOBEPrarb T'MIOTE3bl HENOCPEACTBEHHO HCIOJIB3YIHOTCSA IpHU
pelleHny 3a7]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH (PU3NYECKUX 3a/a4.

[lenb ocBoeHus nmporpamMmbl yueOHOTO Kypca «['eomeTpus» Ha yriyOoaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAJIbHBIX CIIOCOOHOCTEN O0YUaOLIUXCsl TPU U3YUEHUH
reOMETpUH, KaK COCTaBIsoUIel mnpeameTHo oOmactu «Marematuka H
uHpOopMaTHKa» yepe3 oOecreueHne BO3MOKHOCTH TPUOOPETEHUS U UCIIOJIb30BAHUS
0osee ri1yOOKMX reéOMETPUUECKUX 3HAHUM U AEUCTBUM, CIIEHU(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JIJISl YCIIEUTHOTO MPOo(eccnoHaNbHOTO 00pa30BaHusl, CBSI3aHHOTO C
UCITIOJIb30BAHUEM MAaTEMAaTUKHU.

[TpuoputeTHBIMM 3aJjayaMy Kypca T€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U yCUIUBAIOIIUMHU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclmMpeHre NpPeaCcTaBICHUs O T€OMETPUN KaK 4aCTH MUPOBOW KYJIBTYPBI U
(opMUPOBAaHNE OCO3HAHUS B3aMMOCBS3M F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEHUIINX MATEMAaTHYECKUX MOJEISIX, MO3BOJLIIOLIMX ONMUCBHIBATH M M3ydaThb
pa3HbIE SBJICHUS OKPYKAIOLIErO0 MUPA, 3HAHUE MOHATUMHOTO aImapara mno pasaeiy
«CrtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMupOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHATUAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX M HMX OCHOBHBIMM CBOWMCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHSITb, YMEHHs OKa3bIBaTh TEOPEMbl M HAXOIUTH
HECTaHAAPTHBIE CIIOCOObI PELIeHNUs 3aay;

dbopMupoOBaHHE YMEHHUS paclio3HaBaTh HA YEPTEXKaxX, MOACIAX U B pealbHOM
MUpE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYHUPOBATb I'€OMETPUYECKUE
MOJICIIN;

¢bopMUpOBaHHE MOHMMAaHHUS BO3MOKHOCTH aKCHOMATHYE€CKOTO MOCTPOCHHUS
MaTeMaTHYeCKUX TEeOpHil, (GOpMUpPOBAHUE TMOHHMMAHHUS POJIU AKCMOMATHUKH TMpHU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHHE YMEHHMs BIAJETh METOJAMHU J0Ka3aTeJIbCTB U AJITOPUTMOB
pelIeHus, YMEHHsI UX IPUMEHSTh, IPOBOJAUTH JOKA3aTEJIbHBIC PACCYKACHUS B XOC
pelmeHns CTepeOMETPUYECKUX 3a4ad M 3aJad C IPAKTUYECKUM COJEPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOIMMOCTH JOKA3aTelIbCTB IpHU



000CHOBAaHNY MAaTEeMAaTHUYECKUX YTBEPKICHUA M POJIM AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHU;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyIbHBIX MW  TBOPYECKHX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEpEca K U3YUEHHUIO T€OMETPUH;

dbopmupoBanre (yHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOM T'€OMETpPUU:
YMEHUSI PACMO3HABATh TMPOSBICHUS TEOMETPUUYECKHX TMOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTyalUsiX U MPU U3YYCHUH JIPYTUX
y4e€OHBbIX MPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHS TOCTPOCHHBIX MOJENEH,
WHTEPIPETAINN TTOTYIECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEP)KAaTEILHBIMHU JIMHUSAMH y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsimMble M IUIOCKOCTU B MPOCTPAHCTBE,
«MHuororpannukun», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
IPOCTPAHCTBEY, «J|BIKEHNUS B MPOCTPAHCTBEY.

ChopmymupoBanHoe Bo PI'OC COO TpeOoBaHME «yMETh ONEPUPOBATH
MNOHSTUSAMWY, PEJICBAaHTHBIMU T'€OMETPUU HA YTIyOIEHHOM ypoBHE 00ydyeHus B 10—
11 xnaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHBIM JMHUSIM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacrlpeiensercs He TOJbKO IO
coJlepKaTeIbHBIM JIMHUSAM, HO U 10 rogaM oOyuenusi. Conepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM OCBoeHHS DenepasbHON paboueit
pOrpamMMbl, pacnpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITMATIBLHBIM BOIIPOCaM 00yYaroiuecs
oOpamaiich ~ HEOJHOKPATHO. OTO  TMO3BOJSET OpPraHM30BaThb  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
cOOJI0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHUsI BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN 00yUYarOIIMUXCs, PACIIUPSIs U yrayomsis
e€, 00pa3ysi NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus i auddepeHnmanum  0OydeHHs, TOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECIEUHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCS K TMPOJOJIKEHUIO M3YyUYEHUS MATeMaTHKU C
yaétoM BbIOOpa Oymymel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEKIY
0o0muM 1 IpoecCuoHaTEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJI0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, ILIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEPECEKaIOIIHECs,
NapajulelIbHble M CKpelmBarommecs npsmble. [Ipu3Hakum CckpelmumBaromuxcs
npsameIx. [IapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlJIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX MPSAMBIX, APAJLIEIbHOCTh PIMOU
u 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuienbHON MPOEKIUU. YTl C COHANPABIEHHBIMH CTOPOHAMH, YTOJl
MEXAy NPSAMBIMH B IPOCTPAaHCTBE. [lapayienbHOCTh IIOCKOCTEN: NapaliebHbIe
IIJIOCKOCTH, CBOMCTBA IapajulesIbHBIX IIJIOCKOCTEN. IIpocrenmme
IPOCTPAHCTBEHHbIE (UTYpPhl Ha IUIOCKOCTH: TETpajap, MNapajulelenunesn,
MMOCTPOCHUE CEUYCHUM.

[lepnenaAMKyIJISIPHOCTD NPSIMOM U IINIOCKOCTH: IEPIIEHINUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbBIC MAPAJUICIbHBIE W NEPHECHAMUKYJIAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHAUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O MpsSMOU
NIEPIEHIUKYJISIPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IJIIOCKOCTH, PACCTOSTHUE
OT IPSIMOH J10 TJIOCKOCTH, MPOEKIUS (PUTyphl HA IIIOCKOCTh. [lepreHnauKyaspHOCTh
IUIOCKOCTEW: NPU3HAK NEPNEHAUKYJIPHOCTH JBYX ILTOocKocTed. Teopema o Tpéx
NEPIEHINKYJIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOTO yriyla. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBI.
CBolicTBa INIOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOMCTBA IUNIOCKUX U ABYTPaHHBIX
YTJI0B TPEXTPaHHOIO yriia. TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO YIIA.

MHororpaHHuKu

Buael MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpanHuka. llpusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAsl IOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, mpsAMOYTOJIBHBIN NapauIeJICIAIIE U ero cBoMcTBa. KpaTyaiimune
IIyTH Ha IOBEPXHOCTM MHOrorpaHHuka. Teopema Oiuiepa. IIpocTtpaHcTBeHHas
teopeMma [ludaropa. [lupamuzaa: n-yronapHast nupamuia, NpaBuiIbHAs U yCEUEHHAS
nupamuael. CBoiictBa péOep M OOKOBBIX TpaHEd MPaBWIBHON NHUPAMUIBL.
[IpaBunbpHBIE MHOTOTPaHHUKHU: IPaBUJIbHAS IIPU3Ma W IPaBWIbHAS IUPAMUIA,



IpaBUJIbHAS TPEYTOJbHAS MMPaMH/Ia U IPAaBUIBHBIN TeTpadap, KyO. IlpencraBienue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, JOAECKAdIP U UKOCADIP.

Boluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IuaroHaiu, YTJIbL.
[Tnomaas OOKOBOM MOBEPXHOCTH MW TIOJHOM TOBEPXHOCTH NPSIMON IPU3MBI,
IJI0IIAIb OCHOBaHUH, TeoOpeMa 0 OOKOBOM MOBEPXHOCTHU NMPAMOM npu3msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPAaBUIBHOM NHPAMHIBI, TEOpEMa O
IJIOIIAIA YCEUYEHHOU MUPAMUIBI.

CumMeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  IMPABUIIBHBIX
MHOTOTPpaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienunesa, CUMMETPHUSl TPAaBWIbHBIX NPU3M, CUMMETpPHUsS IPaBUIbHOU
IIAPAMHJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, IJIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CoiicTBa ClI0KeHUsI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpAa HA YUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. lIpM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHApHBIM  BekTopam. lIpsmoyronpHasg  cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaumHatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMH BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJN MEXIy Bekropamu. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB.

11 KUIACC

Tesa Bpamenus

[ToHsiTHS: IWIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKas TOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, oOOpa3ymolue TMoBepxHocTe. Tena BpaleHus:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzanmuoe pacnosnoxenue chepsl
U TUIOCKOCTH, KacaTellbHas MIOCKOCTh K chepe. M300paxkenue ten BpalleHUs Ha
wiockocTH. Pa3BépTka nunuaapa u konyca. Cummetpus cepsl U mapa.

O06bEM. OcHoOBHBIE CcBoOMcTBa 00BEMOB Teil. TeopemMa 00 o00bEME
IOpSIMOYTOJIBHOTO Tapajienenumnena u cienctsus u3 He€. O0bEM mnpsMod u
HAKJIOHHOM MpPU3MBI, HWIMHJpA, MUpaMUAbl U KoHyca. O0BEM I1apa U IIapoBOTO
CErMEHTA.

KomOuHamu Ten BpamieHuss ¥ MHOTOTpaHHUKOB. [Ipm3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas okojio uwiuHapa. Ilepeceuenne cdepsl u 1mapa ¢
miockocThio. Kacanne mapa u cdepsl mnockocteio. [loHsATHE MHOTOrpaHHUKA,
OMHCAaHHOTO OKOJO c¢epbl, cdepbl, BNMCAHHON B MHOTOIPAHHUK WU TEJO
BpalllCHUS.



[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, ITUIOManas chepsl U €€ JacTeu.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMAACH MMOBEPXHOCTEH
nonoOubIx ¢uryp. IlpeoOpazoBanue momodbus, romoretus. Permenue 3amad Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUYECKUX METOIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJl BPAILIEHUS: CEUCHUSI IIMIIMH]IPa
(mapayyienbHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHyca (mapajuielibHbIe
OCHOBAaHMIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUYEHHUs 11apa, METObI TOCTPOEHUS
CEUYEHMII: METOJ| CIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METO/ TIEPEHOCa
CEeKyIIeH TIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bexkrtopsl B mpoctpancTBe. Onepaiyu HaJl BEKTopaMu. BEKTOpHOE YMHOKEHUE
BEKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyronbHas cuctemMa
KoopJIMHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoskeHuwe BekTopa MO
6azucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a/1au.

JABHKEHUA B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. JIBMKEHUS W PaBEHCTBO (HUTYP.
OOmme cBoiicTBa NBWKCHHWH. BuIbl JIBWKEHWN: TapalUIeNbHBIA TEPEHOC,
LHEHTpaJIbHAsI CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYr MPSMOMU.
[IpeobpazoBanus nonodus. [Ipsamas u cepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTI'O YJI€HA POCCUICKOr0 00IIECTBA, IPEACTABIEHUE O MATEMATHYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHMSI PA3NUYHBIX CTPYKTYp, SIBJICHUH, TPOLEIYP
IpaXJIaHCKOrOo  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUUCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHWH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKH U JEATENBHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIJIa B IOCTPOEHUE YCTOWYMBOIO Oy IyILIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PELUICHUI, pacCy>KICHUI, BOCIPUUMYNBOCTD K
MaTeMaTUYECKUM acleKTaM pa3iInyHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0POBBIO (370pOBOE THUTAHUE, COAIIAHCHUPOBAHHBIN PEKUM 3aHSATUH W
OTJIbIXa, PEryJsipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuuHeiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M €€ MNPUIOKEHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOD
Oynymeid mnpodeccur U pealm30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oOBaHUIO U



caM0OOpa30BaHUIO HA TMPOTSHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUYECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBIE€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHHUMAaHHUE BJIUSHUS
COLMATBHO-D)KOHOMUYECKUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHONU U COIMATIbHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JIs pemieHus 3amad B o0actu
OKpYXaIoUIE Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXKHBIX
MOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTeMAaTHIECKOU
HayKH Kak cepbl 4eT0BEYECKON AEATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIs pa3BUTHUS LIMBWIN3ALMHU, OBJIAJICHUE SI3bIKOM MAaT€MaTUKW U MaTEMaTUYECKOMN
KYJBTYpOM KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh IPOCKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbI€ el CTBUS

Bba3oBble JJorunueckue JeicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBEHHBIC MPU3HAKH MaTeMaTHYECKUX
O00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
oTpeieTICHUs] TIOHIATHI, YCTAaHABINBATH CYIIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIINH,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CpaBHEHUS, KPUTEPHH MMPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYIUpPOBaTh U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPKIACHUSX, MpEIaratb KPUTEPHUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX |
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JOKA3aTEIHLCTBA MATEMATHUECKUX YTBEPKICHUN
(IpsIMBbIE ¥ OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS M BBIBOBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEHIOMPATh HAaN0O0JIee TOIXOISIINN C YIETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBarebCKue J1eHCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POpMHpOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh €UIMTH MH(GOPMAIMY, JTaHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIIUIO PA3IUYHBIX BUJIOB U (HOpM
IpeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HEIAMHU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHSI B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHUA IIO XOI[y pCIHeHI/Iﬂ 3aJa4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIAJICTh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYEeCKOH 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa TN U YCIOBUSAM, OOBSICHATH TPUIUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MOHUMATh ¥ HMCTOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThl mTpU penieHHH Y4YeOHBIX 3a7ad, NTPUHUMATh I€Ib COBMECTHOU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pabOT, IOTOBAPUBATHCS, 00CYXKAaTh MPOILIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH
CBOM JICHCTBUS C APYTUMH YJIEHAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWHUHA TOPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aHUMOJICHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kony 10 knacca o0yyaroniuiicss Hay4uTcs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3a1a4 U IPOBEJCHUN MAaTEMAaTUYECKUX PACCYXKACHUM;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUM W CIEACTBUS U3 HUX IIPU PELICHUU
F€OMETPUYECKUX 3a/1a4;

e KJAcCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjamMH B
IIPOCTPAHCTBE: MEXKAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (TIpU3Ma,
nupamMua, MPSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBaHHWS IS
KJ1IaccuUKaInH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEYCHHUEM
MHOT'OTPaHHUKOB IJIOCKOCTHIO;

e BBIMNOJIHSITH napasuielibHOE, LEHTPAJIbHOE u OpTOrOHAIBHOE
POEKTUPOBaHKE (PUTYP HA TUIOCKOCTD, BHIMOJIHATH H300paxeHust uryp Ha
MJI0CKOCTH;

e CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTyp:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B TIPOCTPAHCTBE, IICHTP,
OCh U TJIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ TUIOCKOCTh CUMMETPHH (QUTYPHI;

e CBOOOJHO ONEPHPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pelarth 3a7a4d Ha JOKa3aTeIbCTBO MATEMaTHYECKUX OTHOIICHUU U
HaX0JICHUE TEOMETPUUECKUX BETUUNH, TPUMEHSISI U3BECTHBIE METOIbI ITPU
pEelIeHMM MaTEeMaTUYECKUX 3a/lad MOBBIIMIEHHOTO M BBICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEHIlIMEe MPOTrpaMMHBIE CPEACTBA M  DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJEKaTh, MPEOOPA30BHIBATH M HWHTEPIPETUPOBATH HWHEOOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

e TMPUMEHATH TMOJYYECHHbIE 3HAHUA HaA TNPaKTUKE: CpaBHUBAThb U
aHAJTM3UPOBATh PEabHbIE CUTYyallUH, NPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpolecce TMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOpMYIUPOBAHHOMN
npoOsemMbl, MOJEIUPOBATh peajbHblE CHUTyallud Ha SI3bIKE T'€OMETPHH,
UCCJIeI0BATh MMOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN W TEOopeM, ammapara anreOpbl, peraTh MPAKTHUYECKHe 3a/Iadqdu,
CBSI3aHHBIEC C HAXOXKJACHUEM I€OMETPUUYECKUX BEIUYMH;

e HMEThb MPEJCTaBIECHUS 00 OCHOBHBIX ATamax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K koniy 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil MOBEPXHOCTSIMH, OOBSCHITH CIIOCOOBI
MOJTyYCHUS;

OMepUpOBaTh MOHIATUSIMU, CBSI3aHHBIMU C TEJaMU BPAILICHUS: HAIUHAPOM,
KOHYCOM, c(hepoii u 1mapom;

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

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOIOKEHUE C(ephl U MITOCKOCTH;
BBIYMCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
00BEMBI U TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpalleHUS,
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (OopMyTT;

CBOOOJHO ONMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cdepy u
OMHCaHHBIM OKOJIO cepbl, chepa, BIMCaHHAS B MHOTOIPAHHUK WJIH TEJIO
BpallleHUs;

BBIUUCIISTH COOTHOLIEHUSI MEXKY TUIOIIAIIMU MIOBEPXHOCTEH U 00BEMaMHU
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (DUTYpPBI, BBITOJHATH (BBIHOCHBIE) ILIIOCKHE
YepTEeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUYCHHUS TEJ BPAIICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITMIOJHATH ONEPAlU HaJl BEKTOPaMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapTOBOIl cUCTEMe KOOPAHHAT;
peuiaTh reOMETPUYECKHE 3a/1a4M Ha BBIYMCIICHUE YTII0B MEXKY MPSMBIMU U
IJIOCKOCTSIMU, BBIUMCIIEHUE PACCTOSHUM OT TOUKH JI0 IJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/IA MIPU PELICHUH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JIBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBINIOJIHATh M300paXE€HUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MpHU
napayieIbHOM  [EpPEHOCE, LEHTPaIbHOM CHUMMETpPUHU, 3€pPKaTIbHON
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSMOM, MpeoOdpa3oBaHus MOA00US;
CTPOUTH CEYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapasnienbHO U MEePIEeHIMKYIISIPHO OCH), CEUEHUs1 KOHYca (MapaiebHbIe
OCHOBaHUIO U IPOXOJISIINE YEPE3 BEPIIMHY), CEUCHHUS 111apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUN: METOJ CJENO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] TIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMETpUuecKre (aKThl JJIST PEIICHHS] CTEPEOMETPUUCCKUX
3a/a4y, MPEANoJaralolIMX HECKOJbKO IIaroB pEUIeHUs, €CIU YCJIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0JICHUE T€OMETPUUECKUX BEIIUYHUH;

MPUMEHSTh MPOTPAMMHBIE CPEJCTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI IIPY PELIEHNN CTEPEOMETPUYECKUX 3a/1a4;

MIPUMEHSITH ITOJyYCHHbIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
U OLECHUBATh pEaJbHbIC CUTyallUH, NPUMEHSATH HM3YUYEHHBIE MOHATHS,
TEOPEMBI, CBOMICTBA B IMpPOLECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
chopMyTUpPOBaHHOM TIPOOIEMBI, MOJIETUPOBATh PEATBHBIC CUTYaIlud Ha
A3bIKE T€OMETPUH, UCCIEA0BATh OCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TMOHATUH M TeopeM, ammapata anreOpbl, peuaTh
NPAKTUYECKUE 3a/1a4, CBS3aHHBIE C HAXO0XXJIECHHUEM TI'€OMETPUUYECKUX
BEJIMYUH,;

UMETh TPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrposenpie  TMpakruieckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnoniokeHue npsiMbIx B 6 |
MIPOCTPAHCTBE
3 [TapayuienbHOCTB IPSIMBIX U INIOCKOCTEH B 2
IIPOCTPAHCTBE
4 HepneHz[mEyMpHOCTb MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIMs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabusie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypen
1 AHaIUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwE, 0606II.IGHI:IG u 15 1
cCUCTeMaTHu3alus 3HAaHUI
O0BEM MHOTOTpaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEpXHOCTH U OOBEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwE, 0606II.IGHI:IG u 17 )
CUCTeMaTHu3alus 3HAaHU I
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INTAHUPOBAHHUE

10 KITACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undposbie
Tema ypoxka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypcsl

OcHoBHbIE TpaBUiIa U300paKeHUs Ha
PHUCYHKE MJIOCKOCTH, MapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTust crepeoMeTpun: TOUKa, Mpsimasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiia U300paKeHHsl Ha PUCYHKE
TUTOCKOCTH, MapaJIeNIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHBI OTpE3Ka

[ToHsATHS: TIepeceKarnuecs MIOCKOCTH,
NIePECEKAIOIINECS MPsMasi U TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

[MonsTHS: IEpECceKaArOIIUECs IIOCKOCTH,
NePECEKAIOIINECs MPsiMasi U TUIOCKOCTH;
MIOJTYIIPOCTPAHCTBO

MHororpanHuK#, H300pakeHne
POCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOUINX 0OBEKTOB

MHororpanHuKH, H300pakeHHe
NPOCTEHIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMIUX O0HEKTOB




AKCHOMBI CTEPEOMETPUHN U NIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE
CJIEICTBUS U3 HUX

AXCHOMBI CTEpEOMETPHH U TIEPBHIC
crneacTBus n3 HUX. CriocoObl 3a1aHuS
HPSAMBIX U IIFIOCKOCTEH B IIPOCTPAHCTBE.
O0603Ha4eHUs MPSAMBIX U TIOCKOCTEH

10

N300pakeHre ceueHnid MUpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux
pé6pa. N3obpaxeHue nepeceyeHus
MOJTYYE€HHBIX IIOCKOCTEM.
PackpamvBanue NOCTPOSHHBIX CEYECHUN
Pa3HBIMU [IBETAMH

11

N300pakeHre ceueHnid MIpaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAT Yepe3 ux
pé6pa. N3obpaxeHue nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU [IBETAaMHU

12

N300pakeHre ceueHnid MIpaMu/ibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOJAT Yepe3 UxX
p€bpa. M3obpakeHne nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYECHUN
pa3HBIMU [IBETaMHU

13

N3o0pakenune ceueHuil nmupamusl, Kyoa
U [IPU3MBI, KOTOPBIE IIPOXOAAT YE€PE3 UX
p€bpa. M3obpakeHne nepeceueHus




MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBanue NoCTpOCHHBIX CEYECHHI
Pa3HBIMH LIBETAMU

14

MeTton cieoB Uil IOCTPOEHUS CEUEHUIN

15

Meton cnenoB 11l TOCTPOEHUS CEUCHUM.
CBolicTBa epeceyeHUuil MPSIMbIX U
IIOCKOCTEH

16

Meton cneoB sl TOCTPOEHUS CEUCHUM.
CBolicTBa epeceyeHU MPSIMbIX U
IIOCKOCTEH

17

[TocTpoenue ceyeHwuii B mupamuie, Kyoe
no TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alHUCh [1aroB
MOCTPOEHUS

18

[TocTpoenue ceyeHwuii B mupamuie, Kyoe
no TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alUCh 11aroB
MOCTPOEHUS

19

[TocTpoenue ceyeHwuii B mupamuie, Kyoe
no TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3alUCh 11aroB
MOCTPOEHUS

20

[TocTpoenue ceueHuit B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTenceﬁ U 3aI1MCh 11aroB
MOCTPOEHUS




21

[ToBTOopenue nmnanumerpun: Teopema o
PONOPLUMOHANIBHBIX 0Tpe3kax. [logodue
TPEYroJIbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacdyeTsl B cedeHUSIX Ha
BBIHOCHBIX 4eprexax. Mcropus pa3Burus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonTponpHas padora "AKCHOMBI
crepeomerpuun. CeueHus"

24

B3aumHoe pacnonoxeHue npsiMbIx B
npoctpancTBe. CKpenuBaronmecs
npsimble. [Ipu3Haky cKkpenBaonmxcs
npsiMbIxX. [lapansenbHble npsiMble B
IIPOCTPAHCTBE

25

Teopema o CyllIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JTAaHHOW MPSIMO, TPOXOIAIIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE JIEKalel Ha
JlaHHOM mpsiMoi. JIeMMa 0 nepeceueHun
napajvieIbHbIX MPSAMBIX TNIOCKOCTHIO

26

[TapannensHOCTH Tpex MpsiMbIX. Teopema
0 TpEX mapajljIeNbHBIX IpAMBIX. Teopema
0 CKpELIMBAIOUINXCS MPSIMBIX

27

[TapamnenbHOE MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajuIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIX
¢uryp B mapayuieabHON MPOESKIMU




28

entpanbHas mpoexkuus. Yroi ¢
COHANPaBIEHHBIMHU CTOPOHAMHU. YTOI
MEXY IPSAMBIMU

29

3amaun Ha JJ0Ka3aTeabCTBO U
HCCIICIOBAHKUE, CBSI3aHHBIE C
paCHOHO)KeHI/IGM HpHMBIX B
MIPOCTPAHCTBE

30

[ToHsATHS: MapaIeIBHOCTD NPSAMOMN U
IJIOCKOCTH B IpocTpaHCcTBe. IIpu3Hak
NapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IUIOCKOCTH

31

I'eomeTpuueckue 3ajau Ha BEIYUCIICHHUE
Y J10Ka3aTeNIbCTBO, CBA3aHHbBIE C
NapaJuIeIbHOCTBIO MPSMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE

32

[TocTpoeHue cedeHus, MpoXoIALIETo
yepes JaHHYIO IPSIMYIO Ha 4epTexe U
[apaJuIeIbHOTO APYroy npsamMoil. Pacuér
OTHOLLIEHUN

33

[MapannensHas MPOEKIHUsI, TPUMECHEHUE
JUTSI TIOCTPOCHHMSI CEUSHUH Ky0a u
napauienenunena. CBoicTea
napajjejicnmincaa U nmpru3Mbl

34

[TapannensHbie 10cKOCTH. [Ipu3Haku
NapajuIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 mapaieIbHOCTH U
€MHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAIICH Yepe3 TOUKY, HE




MIPUHAJICHKALLYIO JaHHOU TUIOCKOCTHU U
CIIEICTBHS U3 HEE

36

CBolicTBa napauIeIbHBIX INIOCKOCTEN: O
NapaJuIeIbHOCTHU MIPSIMBIX IEPECEUEHUS
IIPU [IEPECEUEHUH JIBYX NapalIesIbHbIX
IJIOCKOCTEN TPEThEN

37

CBolicTBa mapauiesIbHBIX IITIOCKOCTEH:
00 oTpe3Kax mapaieNbHbIX MPSMBIX,
3aKTIOUEHHBIX MCXKAY napaJlICTIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
ABYMS TapaJUICIIbHBIMHU IIJIOCKOCTAMUA

38

[ToBTopenue: Teopema ITudaropa Ha
MJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

40

CgoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO
napajuiesaenunesa

41

Boruncnenue 1iauH OTpe3KoB B KyOe U
IPSIMOYTOJIBHOM TapajuieenuIe e

42

[leprieHAMKYISIPHOCTD MPAMOU 1
mockoctu. [Ipusnax
NEPIEeHIUKYISIPHOCTH IPSIMON U
IIOCKOCTH

43

[leprieHAMKYISIPHOCTD MPAMOU 1
mockoctu. [Ipusnax
NEPIEeHIUKYISIPHOCTH IPSIMON U
IIOCKOCTH




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIAILECH

4 yepe3 TOUKY MIPOCTPaHCTBA U
NEPIEHIUKYIAPHON K MIIOCKOCTH

45 [InockocTu U NepneHAUKyIIpHbIE UM
NpsiMble B MHOTOI'PaHHUKAX

46 [110CcKOCTH ¥ TepHEeHAUKYISIPHbIE UM
MpsiMble B MHOTOI'PaHHHUKAX
[leprieHquKyNIAp U HAKIOHHAS.

47 [TocTpoenue nepneHANKYIsIpa U3 TOUKU
Ha MPAMYIO
[lepnieHauKymsAp ¥ HAKIOHHAS.

48 [TocTpoenue nepneHANKyIsIpa U3 TOUKU
Ha MPAMYIO

49 Teopema 0 TpEX nepHneHAUKYISIPax
(mpsimast u oOpaTHast)

50 Teopema o Tpéx neprneHANKYIsIpax
(npsimast u oOpaTHas)

51 Yron Mexay CKpemuBarmUMUC
IPSIMBIMU
[Touck neprneHIuKyaspHBIX MPSMBIX C

52 MOMOILbIO IEPIEHIUKYISIPHBIX
IJIOCKOCTEN

53 OpToroHaJibHOE TPOCKTUPOBAHUE
[Toctpoenue ceuenuii Kkyba, mpU3MBI,

54 MPaBWJILHON MUPAMHUJIBI C TOMOIIBIO

OPTOTOHAJILHOW MPOEKIUU




55

[Toctpoenue ceuenuii Kkyba, mIpU3MBI,
MPAaBUJIbHOM MUPAMUJIbI C IOMOIIBIO
OPTOTOHAJILHOW MPOEKIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO II0CKOCTHU. [TnockocTu
CUMMETPUI B MHOTOTpaHHHUKAX

57

[Ipr3Hak NepneHIuKyJIIpHOCTH TPSIMON
U MJIOCKOCTH KaK CJICACTBUC CUMMCTPUU

58

[IpaBriibHBIE MHOTOTPAaHHUKH. Pacuér
PAcCTOSIHUN OT TOYKH JI0 MJIOCKOCTH

59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKH J10 INIOCKOCTH

60

Crioco0blI OIyCTUTH NMEPIEHAUKYIISPHI:
CUMMETpHUs, CABUT TOYKH I10
HapajuIeIbHON IPSAMOU

61

CaBur 1o HemnapasuieIbHON TPSMOH,
W3MEHEHUE PACCTOSHUI

62

KontponpHas padora "B3aumnoe
PACIOJJIOKCHUC TMTPAMBIX U MJI0CKOCTEH B
npocTpaHcTBe"

63

IToBTOpEeHME: Yyroy MeXay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

[ToBTOpEHME: Yroy MeXIY
CKPEILIUBAIOIIMMUCS IIPSMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckre METOIbI BHIUYMCICHUS
yria MeXAy NpsIMbIMU B
MHOTOTpaHHHUKaX

66

JIByrpansbiii yroa. CBOMCTBO TMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

67

[leprieHauKyNSApHBIE IIOCKOCTH.
CBolicTBa B3aMMHO MEPIEHANKYIISIPHBIX
IJIOCKOCTEN

68

[Tpu3Hak neprneHuKyIIpHOCTH
IJIOCKOCTE; TeopemMa 0 IpsiMOr
MEePECEUCHUS JBYX MIIOCKOCTEN
NEPIEeHIUKYISAPHBIX TPEThEH MIOCKOCTH

69

[IpssMOyTONIBHBIN MTapasuieenume; Kyo;
U3MEpEHUs], CBOMCTBA MPSIMOYTOJIBLHOTO
napasuiesienumneaa

70

Teopema 0 nMaroHanyu NpAMOYTrOJIbHOTO
napajuleJIeUIe a U CIEACTBUE U3 HEE

71

CrepeoMeTrpHuueckre U MpUKIIaTHbIE
3a/1aud, CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSMBIX U IJIOCKOCTH

72

[ToBTOpEHME: CKPEIINBAIOIIIHECS
npsIMbIe, TTApaJIeITbHBIC TNIOCKOCTH B
CTaHJAPTHBIX MHOTOTPaHHHKAX

73

[Tapa nmapanieabHbIX TIOCKOCTEN HA
CKPEIIMUBAIOIINUXCS MPAMBIX, PACCTOSTHHUE
MEXly CKpELUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaIHIX




74

PaccTosiHre OT TOUKHU 0 TUIOCKOCTH,
paccTosiHEe OT TPSMOM J0 TUIOCKOCTH

75

Brluncnenue paccTosHUN MEXIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPICHANKYJIIPHON
IIJIOCKOCTH

76

TpéxrpaHHblil yroJi, HEpaBEHCTBA JIA
TpEeXTpaHHbIX yriaoB. Teopema
[Mugaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAaHHOIO YIJIa

77

DNIeMEHTHI CHEPUIECKON TEOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtposnbnas padora "Yribl u
paccrostHus"

79

Cucremaruzanus 3HaHUN
"MHOrOrpaHHUK U €ro 3J€MEeHThI"

80

[Tupamuaa. Bunsl nupamua. [IpaBunbnas
nipamMua

81

[Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI.
[IpaBuiibHasa npuzmMa

82

[IpsimMoit napaienenunes,
NpSMOYTOJIbHBIN Mapajuienenunes, Kyo

83

Brinykisie MHOTOrpaHHuKH. Teopema
Ditnepa

84

Beinykiieie MHOrorpanHuku. Teopema
Oitnepa. [IpaBunbHbIC U
MOJTYyTIPAaBUIIbHBIE MHOTOTPAaHHUKHU

85

KonTponpHas padora "MHuororpaHHuku"




IlonsaTue BCKTOpPA HaA IMJIOCKOCTU U B

86 1
POCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEKTOpPOB 1
89 [IpaBuno napanienenumnena 1
90 YMHOXEHHE BEKTOpPA Ha YUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1
TUIOCKOCTH
92 CxansipHO€ MPOU3BEICHUE 1
93 Brranciienue yria Mexmy BEKTOpaMu B 1
NPOCTPAHCTBE
94 [Ipocreiimue 3axaun ¢ BEKTOpaMu 1
95 [Ipocrerimue 3a7a4u ¢ BEKTOpaMu 1
96 [Ipocreiimue 3axaun ¢ BEKTOpaMu 1
97 [Ipocrerimue 3a7a4u ¢ BEKTOpaMu 1
98 O06o0011eHre U cucTeMaTu3alus 3HaHUN 1
99 O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 1
100 Hrorosas kKoHTpoOJbHASA paboTa 1
101 HroroBasi kKoHTpOIBHAs paboTa 1
102 O0o01IeHre U cucTeMaTU3alus 3HaHUN 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTsI
pecypchl
IToBTOpenue Tembl "KoopanHaTel
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocTpaHcTse”
) [ToTOpenue Temol "CkansipHoe |
MPOU3BEJICHNUE BEKTOPOB"
3 [ToBTOpEeHue Tems! "Boruncienue yria |
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 IToBTOpeHue Tembl "YpaBHEHHE TPAMOH, |
MPOXOJSIIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHUE IJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE MIOCKOCTH, HOPMaJb, |
YpaBHEHHUE IUIOCKOCTH B OTPE3KaxX
7 BektopHoe npousBenenne 1
2 JIuneliHbIC HEPABEHCTBA, JIMHEHHOE 1
IpOrpaMMHUpPOBaHUE
9 JIuneliHbIE HEPABEHCTBA, JIMHEHOE 1
IPOrpaMMUPOBAHNE
10 AHaMTUYECKHE METO/BI pacyéTa yria |
MEXAy NPSMBIMU B MHOI'OTpaHHUKAaX
1 AHaMTUYECKHE METO/IbI pacyéTa yria |

MCKAY MIIOCKOCTSAMU B MHOTOT'paHHUKAaX




dopMya pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATAaX

13 Haxoxzaenue paccTossHUM OT TOYKHU 10
TUTOCKOCTH B KyOe

14 HaxoxaeHne paccTositHui OT TOYKH 10
IUIOCKOCTH B MPABUJILHON TUPAMUIE

15 KonrtponbHast pabota "AHanutuueckas
reomeTpus”

16 CeueHust MHOIOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPaHHUKOB: METO/]T
CJIeJIOB
CeueHust MHOIOIPaHHUKOB:

18 CTaHJAapTHbIE IJIOCKOCTH, IIEPEeCeYCHUs
MPSMBIX U IJIOCKOCTEH

19 [TapanienbHble NpsIMbIE U IIOCKOCTH:
napajuleJIbHblE CEUEHUS

20 [TapannenbHbie IPsIMbIE U TNIOCKOCTH:
pacuéT OTHOLIECHHUI
[TapanienbHble NpsIMbIE U IIOCKOCTH:

21 YTJIBl MKy CKPEIIMBAIOIIUMHUCS
IPSIMBIMU
[lepneHuKysIpHbIE IPSMBIE U

” IUIOCKOCTH: CTaHJApTHBIE Maphbl

NEPIEHAUKYJIAPHBIX INIOCKOCTEN U
IPSAMBIX, CHMMETPUU MHOTOIPAHHUKOB




23

[lepnenauKynsipHbIE NIPSMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIECHIUKYIIIpax

24

[IepneHuKyIsIpHBIC IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVH B
MHOT'OI'PAaHHUKAX

25

[ToBTOpEHME: TIIOMIAAN
MHOT'OYTOJIbHUKOB, (hOPMYJIBI 151
ioniaien, cooopakeHus moaoous

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIBHUKOB, (POPMYJIIBI IS
TI0IAIEH, COOOpaKEHUS MO00US

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIBHUKOB, (POPMYIIBI IS
TI0IAEH, COOOpaKEHHUS TO00US

28

[Inomany ceyeHU MHOTOIPAHHUKOB:
IJIOIAAN TOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 11O 100MsI

29

[Inomany ceyeHU MHOTOIPAHHUKOB:
IJIOIIAU TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxeHHsI MOJ00us

30

KonTtponbnas padora "IloBropenue:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

O0BEM Tema. O6BeM PSIMOYTOILHOTO
napaJiesenunea

32

3anmaun 06 yaBOCHUH Ky0a, O
KBaJpaType Ky0a; 0 TPUCEKIIUU yIiia




33

CrepeoMeTpHUyecKHe 3a1a4H, CBSI3aHHbIC
¢ 00bEMOM TIPSIMOYTOJILHOTO
napaJiesenunea

34

[IpukitagHble 3a1a4u, CBsI3aHHbIE C
BBIYUCIICHHEM 00bEMA MPSIMOYTOJIBHOTO
napajuiesaenunesa

35

O0BEM TIPSIMOI PU3MBI

36

CrepeoMeTrpuueckue 3aaun, CBI3aHHbIE
C BBIYUCJIEHHEM 00BEMOB MPSAMOiL
PU3MBI

37

[MpuknanHbie 3a7a49M, CBSI3aHHBIC C
00BEMOM MPSIMOI TTPU3MBI

38

Brruncnenue 06bEMOB TeI € MOMOLIBIO
ornpenenénHoro uHTerpana. O0bEM
HAKJIOHHOM IPU3MBI

39

Brranciienne 00bEMOB TEI € IIOMOIIHIO
onpenenéuHoro uaterpaina. Oobém
TUPaMUJIBI

40

®opmyna 00bEMa MUPaAMHIBI.
OtHomeHne 00eMOB MTUPAMH/ C
00IIUM yTIIOM

41

®opmyna 00bEMa MUPaAMHIBI.
OTtHomIeHne 06beMOB MUPAMUJL C
00IIUM yTIIOM

42

CrepeoMeTpHUecKHe 3a/1a4H, CBSI3aHHbIE
¢ 00bEMaMM HAKJIOHHOW MPU3MBbI

43

CrepeoMeTpHUECKUE 3a]]a9H, CBI3aHHbBIC
¢ 00BbEMaMU MUPaAMUTBI




[Ipuknaaneie 3apauu o Teme "OObEMBI

44 Ten", CBA3aHHBIE ¢ 00HEMOM HAKJIOHHOM
PU3MBI

45 [Ipuknamneie 3axauu mo Teme "OO0bEMBI
Ten", cBs3aHHBIE ¢ 00BEMOM MUPAMUJIBI

46 [Ipumenenne 00bEMOB. Beruncienue
PacCTOSHUSA JI0 TIIOCKOCTH

47 Kontposnbnas padora "O0bEM
MHOTOTpaHHHUKA"
unuuapudeckasi TOBEPXHOCTb,

48 o0Opa3yronue HUIHHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psimoit KpyroBou UIUHAID.
[Inomane moBepXHOCTH LUIIMHIpA

50 Konunyeckasi noBepXxHOCTh, 00pa3yroliue
KOHUYECKOU MmoBepXHOCTH. KoHyc

51 CeueHue KOHYCa IIOCKOCTBIO,
napajuieIbHOM MIOCKOCTH OCHOBaHUS

57 VYceu€nnslii konyc. M3o0paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH H
MOJTHOM TOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTU KOHYyCa
CrepeoMeTpuueckre 3aJauu Ha

55 JI0Ka3aTeNbCTBO U BBIYUCIICHUE,

IIOCTPOEHUEM CEYCHUHN LWINHPA,
KOHYycCa




56

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CCUCHHH IIMIIMH/IPA,
KOHYyCa

57

HpI/IKJIa,Z[HLIe 3aaa4u, CBA3aHHBIC C
NUWIAHAPOM

58

[Ipuknagabie 3a1a4M, CBSI3aHHBIE C
[WIHHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. By u n300paxkenue mapa

61

[Tepeceuenwue cdepbl u mapa ¢
iockocThio. Kacanue mapa u cepsl
IUIOCKOCTBIO. By u n300paxkenue mapa

62

VYpasuenune cdepsol. [Lnomans chepst u
e€ vacrei

63

Cummerpus cdepsl 1 mapa

64

CrepeoMeTpHUECKHUE 3a/1a41 Ha
J0Ka3aTCJIbCTBO U BBIYUCICHUC,
CBsI3aHHBIC CO c(hepoil u mapom,
TIOCTPOCHHEM HX CEYCHHI TIOCKOCTHIO

65

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIC CO c(hepoil u mapom,
MOCTPOCHUEM UX CCUCHHI MIIOCKOCTHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIE CO
chepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYMCIIEHUSI B OKPY>KHOCTH,
CTaHJapTHBIC OO0

68 Paznuunbie KOMOMHALINY TEJ BpaIllCHUS
¥ MHOTOTPAHHUKOB

69 3agaun o Teme "Tena U MOBEPXHOCTH
BpaieHus"

70 3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 Kontponpnas padora "Tena u
IIOBEPXHOCTH BpaleHus"

7 O06bEm mumuHapa. Teopema 06 00bEME
MPSIMOTO ITUJIMH/IPA
Brrurcienne 00bEMOB TEII ¢ TTOMOIILIO

73 onpenenéHHoro uaterpaina. Oobém
KOHycCa

74 ITnomaaun 6OKOBOM U MOIHOIM
MOBEPXHOCTH KOHYCa
CrepeoMeTprUeCKue 3a/1a4H, CBI3aHHBIC

75 C BBIYUCIICHHEM 00BEMOB IUITUH/IPA,
KOHyca

76 [Tpuknamgaeie 3agaun 1mo Teme "OO0BbEMBI
Y TJI0IIaAu OBEpXHOCTEN Ten"
OO0BEM 1Iapa U MapoBOro CEKTOPA.

77 Teopema 06 00béme tapa. [Lnomans

cheprl. CTepeoMeTpHIeCKUE 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB




1Iapa, IapoBOro CErMEHTA U IapOBOTO
CeKTopa

78

[Ipuknamneie 3axauu mo Teme "OO0bEMBI
Ten", CBs3aHHBIE C 00BEMOM ITapa 1
wiomaneio ceprl. COOTHOIICHUS
MEX]y TUTOIIAIIMU TIOBEPXHOCTEHN 1
00BEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TeNa B IPOCTPAHCTBE.
N3menenne 06bEMa pu o 100MH.
CrepeoMeTpHruecKue 3aa4u, CBSI3aHHbBIE
C BBIYUCIICHHEM 00BEMOB TE U
MJI0MIaAe TOBEPXHOCTEN

80

KonTponpHas padora "[lnomanm
MOBEPXHOCTU M 00BEMBI KPYTIIBIX Tel"

81

JIBM>KeHUs MpOCTPaHCTBA.
Orobpaxxenus. [IBUKeHUs U PaBEHCTBO
¢buryp. O6mmme cBoWcTBa ABHKCHUI

82

Buael nBukeHnil: napamiebHbIN
MepPeHoC, IEHTpaIbHas CHMMETPHS,
3epKaJIbHAsI CHMMETPHS, TIOBOPOT
BOKPYT IIPSIMOM

83

[IpeobpazoBanus mogo6us. [Ipsmas u
chepa Diinepa

84

I'eomerpuueckue 3agaum Ha
MPUMCHCHUC IBUKCHUSA

85

KoHnTtposbnas padota "BekTops! B
npocTpaHcTBe"




86

Ob6o6marommee noropenue 11 nonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTU3allHsl 3HAaHH:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B TpOoCTpaHCTBE"

87

Ob6o6maromee noropenue 11 nmousTuit
1 METOJI0B Kypca reometrpun 10—-11
KJIACCOB, CUCTeMAaTU3allHsl 3HAaHH:
"BekTopsl B npocTpaHcTse"

88

Ob6o6maromee noropenue 11 nonsTuit
U METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aLsl 3HAHUI:
"BekTopsl B npocTpaHcTse"

&9

Ob6o6marommee noropenue 11 nmonsTuit
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3allus 3HAHUM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6maromee nosropenue 11 nmonsTuit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3allus 3HAHUM:
"O6beM MHOTOrpaHHuKa"

91

Ob6o6maromee nosropenue 11 nmousTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3allus 3HAHUM:
"TTnommany moBEpXHOCTU U O0BEMBI
KpYyIJIbIX Ten"

92

Ob6o6maromee noropenue 11 nmonsTuit
U METOJ0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMaTH3allis 3HAHUM:




"TTnomany moBEpXHOCTU U O0BEMBI
KpyJibIX Ten"

93

Hrorosas KoHTpoOJBbHAS paboTa

94

HroroBasi kKoHTpOIBHAs paboTa

95

[ToBTOpenue, 0600IIEeHNE U
crucTemMaTu3alus 3HaHUI

96

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

97

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

98

Hcropust pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pa3zBUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropust pa3BUTHS CTEPEOMETPHUH KAK
HAYKHU U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3zBUTHS CTEPEOMETPHUH KAK
HayKH U €€ poJib B pa3BUTUU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHit

Hcropus pa3BuTus CTEpEOMETPUH KaK

102 HAyKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Marematuka: anrebpa v Hayaia MaTeMaTHYECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus 10-11 kmaccer /Atanacsu JI.C., byry3zoB B.®., Kagomues C.b. u ap.,
Axunonepnoe obmectso "M3znarenscto "lIpocsemenne".

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. 3uB b. I'. lunaktiueckue Mmarepuansl mo reomerpun 1 10 knacca./3us. b.I'.
— 10-e uzn. — M.: [Ipocsemenune, 2009.- 159c¢.

2. Qymuunsia FO.I1. Kontponbhbie paboTsl o reometpun: 10 kinacce: K ydeOHUKY
JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues u ap. «I'eomerpus 10 — 11
kiaccey./lynauneia FO.I1., B.JI. Kponrays. — 2-e u3n., ctepeorun. — M. XK
N3narenscTBO «OK3aMen», 2009 — 162c¢.

3. Epmoga A.I1., 'omo6opoarsko B.B. CamocTosiTebHBIE M1 KOHTPOJIHHBIC
pabotsl mist 10 knacca. — 6-e uzna., ucnpasi— M. MJIEKCA, 2013. — 208c.

4. P.J1. Jlykun, T.K. Jlykuna Y cTHbIe ynpakHEHUS 10 alredpe U Havyajiam
ananu3a: Kaura mis yuurens / M.: Ilpocsemienue, 198

5. C.M. Caaksn, B.®. byrycoB U3yuenue reomerpuu B 10 — 11 k1.
METOIMYECKHE pEKOMEH AU K yueOHuky. Kaura mis yaurens / M.:
[Tpocsewenune, 2017.

6. E.M. PabunoBury 3ajauu u yrpakHEeHUs1 Ha TOTOBBIX uepTexax. ['eometpus /
M.: Unekca, 2014.

7. Slponenko B.A. Meroauueckoe nocodue ans yuutens «[loypounsie
pa3paboTku no reomerpuu -11», -M.: «BAKO»,2015.

8. KopsinoB A.T'., [IpokodreB A.A. MHororpanHuku. Bujel 3a1a4 1 ux
peLIeHus.

9. b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii «3agauu o reomerpun 7 - 11
KJIacC»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
I. HOP:

1. EK HOP (http://school-collection.edu.ru).

2. Poccuiickas anekTpoHHas mkona https:/resh.edu.ru/

3. Lludposoit o6pazoBarenbHbIN pecype i mkon AKmace
https://www.yaklass.ru/
4. O6pa3oBaTenbHbII TOPTaN JIJIs TOATOTOBKY K dk3ameHaM Pernry BITP
https://vpr.sdamgia.ru/

II. MaTepHeT — pecypcesbl:



1. HenTtp Unxenepubix Texunonoruit u MonenupoBanust JKCIIOHEHTA
http://www.exponenta.ru
2. KoHTpoOJIbHBIE U CAMOCTOSATENIbHBIE PA0OTHI IO MaTEMaTUKE
https://compscience.narod.ru/matem/8kl/8kl.html
3. bubnuoreka DnekTpoHHbIX YueOHbix [locobuii http://mschool.kubsu.ru/
4. Matemaruka. [lIxomna. bynymee http://shevkin.ru/
5. Bes matematuka B ogHoM mecte http://allmath.ru
6. [ToaroroBka k EI'D http://college.ru/matematika/ u mp.
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