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IMNOACHHUTEJIBHAA 3AIINCKA

["'eomeTpus SBISAETCS OTHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO 00IIEro
oOpazoBaHms, TaK KakK OOECIMEYMBAET BO3MOXHOCTh W3YyYCHHS TUCIHAILIAH
€CTECTBCHHO-HAYYHOM HAIPABJICHHOCTH W IPEIMETOB T'yMaHHTApHOI'O IIMKIIA.
[TockonbKy JTOTHYECKOE MBITIUICHHE, (HOPMHUPYEMOE MTPU U3YyUECHUU O0YHAFOIIIMUCS
IOHATUMHBIX OCHOB T'€OMETPUM, IIPU JOKA3ATEIBCTBE TEOPEM MU IOCTPOCHUU
LETIOYKH JJOTHYECKUX YTBEPKACHUM MPU PEIICHUN T€OMETPUUECKHUX 3a7a4, YMEHUE
BBIJIBUTaTh W OIPOBEPrarb THUNOTE3bl HEMOCPEACTBEHHO WCIOJIb3YIOTCA MpPH
pEIIeHNH 3a/]a4 €CTEeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypca «l'eomeTpus» Ha yriyoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYATBHBIX CIOCOOHOCTEN 00yUYalOIMMXCs MPU U3yUECHUU
FEOMETPUHU, KaK COCTaBISIONIEH mNpeaMeTHol obmactu «MaremMatuka H
uH(pOopMaTHKa» depe3 00ecTeueHne BO3MOKHOCTH MPUOOPETEHUS ¥ UCTIOJIb30BAHUS
0oJsee TIIyOOKHUX T€OMETPUYECKUX 3HAHUM U JEHCTBUHN, CTIEU(PUIHBIX TEOMETPHUH,
¥ HEOOXOIUMBIX JIJIs1 YCIEHIHOT0 NMpodhecCHOHATBHOTO 00pa30BaHusl, CBSI3aHHOTO C
MCII0JIb30BAHUEM MATEMaTHUKHU.

[TpropuTeTHRIME 3aladyaMu Kypca TEOMETPUM Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSIONIMMHE W YCUIUBAIOIUMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHre NpeACTaBICHUs O TEOMETPUM KaK 4aCTU MUPOBOU KYJIbTYpPbI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O IPOCTPAHCTBEHHBIX (PUTrypax Kak o
BAKHEUIIINX MATEMATUYECKUX MOJEIAX, IMO3BOJSIONIMX ONUCHIBATH U HM3y4aTb
pa3HbIE SIBJICHUS OKPYKAIOLIETO MUPA, 3HAHKUE MTOHITUWHOIO alnmnapara o pasueiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUu;

dbopMupoBaHUEe  yMEHHS BJIAJICTh OCHOBHBIMU  IIOHATHSMU 0
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMU CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMyT ¥ yMEHHE WX TPHUMEHSTh, YMEHHS JOKAa3bIBaTh TECOPEMBI M HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS paCllO3HABaTh HA YEPTEkKax, MOACIIX U B pealbHOM
MHUpPE€ MHOTOTPAHHUKM M TeJla BpPAaUICHUS, KOHCTPYHUPOBATh T'€OMETPUUECKUE
MO/IEIIN;

dbopMupoBaHUE MOHUMAaHUS BO3MOXHOCTHM aKCHOMATHYECKOrO0 MOCTPOEHUS
MaTEMaTUYECKUX TEOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHUKU TPHU
IIPOBEJICHUU PACCYKICHUN;

dbopMupoBaHUEe YMEHHS BIAJETh METOJAMH JI0KA3aTEJIbCTB U aJITOPUTMOB
pELICHUS, YMEHHS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHBIE PACCYKACHHUS B XOJI€
pELICHUsI CTEPEOMETPUYECKUX 3a1ad M 3a4ad C NPAKTUYECKUM COAECPKAHUEM,
dbopMHpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU



000CHOBAaHNY MAaTEMaTUYECKUX YTBEPKICHUA W PO AaKCUOMATHKHU B TIPOBEICHUN
JEAYKTUBHBIX PaCCYKJICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEN 00YyUaroIIMXcs, MO3HABAaTeIbHOW aKTUBHOCTH, MCCJIEIOBATEIHCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS, HHTEPECca K U3yUCHHIO TEOMETPHH;

dbopmupoBanre (DYHKITMOHAILHONW TPAMOTHOCTH, PEICBAHTHON TEOMETPHH:
YMEHUSI PACclo3HABAaTh TMPOSBICHUS TEOMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYalUsX W MPHU HU3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE U  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEaTbHBIX CHUTYAIlMid, HWCCJICIOBAHUS MOCTPOSHHBIX MOJEIEH,
WHTEPIPETALUU TTOJTYYCHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COZICpKaTEIbHBIMU JTUHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBuswoTcs: «lIpsiMble HM  IMIOCKOCTHU B MPOCTPAHCTBE,
«MHuororpannukn», «Tema BpameHus», «BekToppl U  KOOPJAWHATHI B
POCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TtpeboBaHMEe «yMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUU Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEPKATEJIbHBIM JMHUSIM Yy4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUYECKUX YMEHHMH  pachnpenensercs He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOydenwus. ComepikaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yJibTaTaM ocBoeHust DejepanbHON padoueit
IpOrpamMMbl, paclpeleEHHbIM IO TojgaM OOyYeHHs, CTPYKTypPUpPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIINAIBHBIM BOIIPOCAM 00yYaroluecs
oOpamanuch HEOJHOKpPAaTHO. OTO TIO3BOJSIET  OpPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATUSIMU ¥ HaBBIKAMHU TOCJIEI0BATENHFHO U TTOCTYIATEIBHO, C
coOJI0/IeHeM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUUYECKUX TPEACTaBICHUN O0OyYaromMXCsl, PACIIUPSs U yrTyOssis
e€, o0pasysi MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUH Ha YTIyOJEHHOM YPOBHE MO3BOJISICT:

co3gath  ycinoBus ans  guddepeHnmanvui  OOy4eHHs, TOCTPOCHHS
WHIUBUIYAbHBIX ~ 00pa30BaTeIbHBIX MpPOTrpaMM, OOECHEeUUuTh YIrIIyOJIEHHOE
M3YUYEHHUE T€OMETPUHU KaK COCTABJISIIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K TMPOAOJKEHUIO H3YUYCHHS MaTeMaTUKH C
yaéToM BBIOOpa Oynmymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poeccroHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOnHoro kypca «['eomerpus» Ha yriayOoJE€HHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 yaca B HEJIEII0).



COJEP XAHME OBYUYEHUA
10 KIIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npocTpancTBO. [loHsTHe 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHre nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKAIOLIMECH,
napajielibHble W CKpeluBaromuecss npsmble. [IpU3Haku CKpelMBarOLIUXCS
npsaMbIX. [lapaninenbHOCTh MPSAMBIX U TNIOCKOCTEN B MMPOCTPAHCTBE: MapaICIbHbIC
MPsIMBIE B MPOCTPAHCTBE, MapaLICIIbHOCTh TPEX MPSIMBIX, NAPAJUIEIbHOCTh NPSIMOU
u 1iockoctu. [lapamiensHoe W IEHTpPAIBHOE MPOCKTUPOBAHHUE, H300paKEHUE
¢uryp. OcCHOBHBIE CBOWCTBAa MapayjIeIbHOTO MpoeKTupoBaHus. M3o0paxeHue
buryp B mapajiesbHONW MPOEKUUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKIYy TpsMBIMU B mpocTpaHcTBe. [lapamnenbHOCTh MIIOCKOCTEN: MapalIeIbHbIC
IJIOCKOCTH, CBOICTBA MapajuIeabHbIX IJTIOCKOCTEMN. [Ipocreitmmue
MPOCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpadAp, Mapajulelenuie],
IIOCTPOCHHUE CEYEHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSMbIE B
MPOCTPAHCTBE, NPSAMBIE MapajuICIbHBIE W TNEPHNECHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTA TMPSAMOM H IUJIOCKOCTH, TEOpeMa O NpsSMOu
MIEPIIEHAUKYJISIPHON IJIOCKOCTH. OpTtoroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE
OT MPSAMOM JI0 TNIOCKOCTH, MPOEKIHS GUTYPBHI HA TUIOCKOCTh. [lepneHuKyIsspHOCTh
IUIOCKOCTEMN: MPHU3HAK MEPIECHAUKYISAPHOCTU JBYX IUIOCKOCTEU. Teopema 0 TpEX
MEPIIEHANKYJISIPAX.

VYrael B NPOCTPAHCTBE: YroJl MEXAY IPSMOW MU IIOCKOCTBIO, JIBYTPaHHBIN
yroJj, JUHEWHBIN YToJl ABYTPAHHOTO yrya. TpEXTpaHHBI U MHOTOTPAHHBIC YTJIbI.
CBoliCTBA IJIOCKUX YTJIOB MHOTOTPAaHHOTO yriia. CBOMCTBA MJIOCKUX U JBYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yIJIa.

MHOrorpaHHuKu

Buapl MHOrorpaHHMkoB, pa3BEpTKa MHOTOrpaHHuka. lIpusma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHAsl IPU3MbI, OOKOBasi U MOJIHAS MOBEPXHOCTh MMPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN NTapalIETEUNE] U €ro cBoiicTBa. KpaTuaiimue
IyTH HAa MNOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. IIpoctpancTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronpHas nupaMuja, NpaBUiIbHAS U yCeUEHHAsS
nupamusibl. CBoiicTBa péOep u OOKOBBIX TpaHEH MPaBWIHLHON IMHUPaMUIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MpaBUJIbHAS MpHU3Ma W MOpaBWIbHAsA MNUPaAMHUJA,



paBUJIbHAs TPEYTOJIbHASI IUpaMuaa U IpaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTadAp, JOACKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOIOIPDAaHHUKOB: pE&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTM W TOJIHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJI0LIAAb OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSAMOM Mpu3Msbl. [1nomans
OOKOBOW IOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW INHPAaMHUJIbI, TEOpEMa O
IUIOIIAIHA YCEYEHHOU TUPAMMUIBI.

CuMMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM  IPABHIIBHBIX
MHOTI'OTpaHHUKOB. CUMMETpHsT B IPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuleJIeiunea, CUMMETPHS MPABWIBHBIX NPU3M, CHUMMETPUS NPABUIBHOU
IIAPaMHUJIBI.

BexkTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOU BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE U  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKHX BEKTOPOB, YMHOKCHUE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YUCIIO.
[ToHsaTHE KOMIUTaHApHBIE BEKTOPBI. lIpuU3HAK KOMIIIAHApPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapauienenunena. Teopema O pPa3loKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOpa M
KOOpAMHATAMU TOYEK. YTOJI MEkXIy Bekropamu. CKalgpHOE TMPOU3BEIAECHUE
BEKTOPOB.

11 KIIACC

Tesa Bpalenus

[ToHsiTUSA: WIMHIpPUYECKAss TMOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTD,
chepudeckas TOBEPXHOCTh, OOpasywomue ToBepxHOCTeH. Tema BpamieHus:
LWINHJP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepsl
U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTu. Pa3BépTka umnmHapa u konyca. CummMerpus chepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMe
IpSIMOYTOJIBHOTO Tapaienenuneaa M cienctsus u3 He€. OO0bEM mnpsaMol u
HAKJIOHHOM MpU3MBI, IWIMHAPA, MUpaMHUIbl U KOHyca. O0bEM 11apa U MapoOBOTroO
CErMeEHTA.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B
IUIMHApP, ONHCaHHAas oOKojo wwimuHapa. llepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanue miapa u cepsl miockoctbio. [loHATHE MHOTOrpaHHUKA,
OMMCAaHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOM B MHOTOIPDAHHUK WJIH TEJIO
BpallCHUS.



[Tnomaas MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAAb chepbl U e€ dJacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJCH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momodusi, romoteTus. Pemienue 3amau Ha
MJIOCKOCTH C UCIIOJIB30BaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAHHUKOB U TEJI BPAIlEHUS: CEYEHUS ITUINHIpA
(mapaJiieTbHO MW MEPIeHAUKYISIPHO OCH), CEYEeHHUsI KOoHyca (mapajuielbHble
OCHOBAHHUIO U MPOXOJAIINE YEPE3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYILEH TIOCKOCTH.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BeKTopHOe yMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOrO yMHOXKeHusA. [IpsMmoyrosibHas cucremMa
KoOpAuHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasnoxeHune BeKTOopa IO
6azucy. KoopanmHaTHO-BEKTOPHBINA METO/] IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

JABUKEeHUA B IPOCTPAHCTBE

JBuxenuss npoctpancTBa. OtoOpakenus. J[BUKeHUS U PaBEHCTBO (UTyp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBW)XEHUN: TapauIeNbHBIA IEpPEHOC,
IEHTpajdbHas CHUMMETPHS, 3€pKajibHasi CUMMETPHUs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsamas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMO3HUIIMH O0YJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNCKOTO 00IIIECTBA, MPECTABICHUE O MATEMAaTUYECKHIX
OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHUH, MPOUEIYp
rpaXJaHCKoro  oOmiectBa  (BBIOOpBL,  OMNpPOCBI W JApPYroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUHM C HX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

2) naTpUOTHYECKOEe BOCTIUTAHUE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJIEHTUYHOCTH, YBKCHHS K
MPOIILJIOMY M HACTOSIIIEMY POCCHUICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHYE€CKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JIOCTIXKCHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKHU;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIOYAsh ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCyKI€HUI, BOCIIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInyHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

chOpPMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3I0pOBOT0O U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOC THTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W
OTJIbIXa, PEryisipHas (u3NYecKasi aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHOMN AEATEIBHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPYHdy, OCO3HAHME IIEHHOCTH TPYJOJIO0Usl, HHTEPEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOW  ACSITENBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccur W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHM4YeCKOMY  OOpa3OBaHUIO U



CcaMOOOpa30BaHUI0 Ha MPOTSKEHUU BCEU KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTUIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKOM HAIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, TOHUMAHHE BIIMUSHUS
COIMATIbHO-?)KOHOMUYECKHUX TMPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMATbHOU
Cpeabl, OCO3HAHUE III00ATBPHOr0 XapakTepa 3KOJIOTHYSCKUX MPo0OIeM, OpUCHTAITUS
Ha TPUMCHCHHE MaTEMAaTHMYCCKHUX 3HAHUN JUIS pelnieHus 3agad B 00JacTu
OKpy>Karollel cpenpl, IUIAHUPOBAHUE IIOCTYNKOB M OIICHKH HX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsl OKPYKAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM IMPAKTHUKH, TOHUMaHUE MaTeMaTHIECKOM
HayKH Kak cpepbl 4eJIOBEUECKOMN ACATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBWIM3AIIMY, OBJIAJICHUE SI3bIKOM MaTEMAaTUKU U MAaTeMaTUYECKOU
KyJbTYPOU Kak CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH IPOCKTHYIO
1 UCCJIEIOBATENIbCKYIO AEATECIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jjornyeckue 1efcTBUA:

BBISIBILITD M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUM MEXIy MNOHATUSIMH, (POPMYJIUPOBATH
onpe/ieleHs] MOHATHM, YyCTAHABIMBATh CYLIECTBEHHBIN MpU3HAK KIAacCU(UKAIUH,
OCHOBaHMS 1J1s1 0000IICHNS U CPaBHEHMSI, KDUTEPUU MTPOBOIUMOI0 aHAIN3a;

BOCIPUHUMATh,  (opMyJIuMpoBaTb U  NIPEeoOpPa3OBBIBATh  CYXKIACHMS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJIITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3AMMOCBA3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJCHUIX U YTBEPXKICHUSX, MpeNararb KpUTEpPUH s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JienaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKJIIOUYECHUHN, YMO3AKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIbI;

BBIOMpATh Ccroco0 pemeHuss y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEUICHMs], BIOMpATh HanboJee MOAXOASIIUIN C yUETOM CaMOCTOSATEIbHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



WCIIOJI30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKANM WHCTPYMEHT TIO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUHE,  MpoOseMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THUIOTE3Y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAaHUPOBAHHBIN JIKCIIEPUMEHT, UCCIICAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSIMH, IIPOIIECCAMU;

CaMOCTOSTENNLHO (POPMYTUpPOBaTH OOOOIICHHSI W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE IIPOIECCa, a TaKXKe BBIABUTATH
MPETNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBIBIIATH JACHUIIMTHI HHPOPMAIIMH, JAaHHBIX, HECOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO PA3IIUYHBIX BHIOB U (hOPM
IIPE/ICTABIICHNUS,

CTPYKTYpPUPOBaTh WH(GOPMAIIMIO, MPEICTABIATh €€ B PAa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbOopMaIu 1o CaMOCTOSTEIIbHO
chOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBI€ YHHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBHSIMU U
HEeIsIMUA OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS II0 XOJAYy peLICHUS 3a/auu,
KOMMEHTHPOBATh MOJYUYCHHBIN PE3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pElIeHUsl, COIMOCTABIATh CBOM CYXKACHUSA C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me W CXOJCTBO MO3UINNA, B KOPPEKTHOU (opme
bopMyIIMPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIeOBaHMUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3CHTAIlUU U OCOOCHHOCTEN ay IUTOPHHU.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ
CaMoopraHn3aunﬂ:



COCTaBIISATH IUIaH, aJITOPUTM PEUICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MUMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIbHON  peduiekCuM KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHus
MaTeMaTUYEeCKOH 3a/lauu;

NpEeABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHBI
JOCTHXKEHUS WJIM HEIOCTHUKEHUS! PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEJILHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW M WHAMBUAYaJIbHOM
paboThl mMpuU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh I1€db COBMECTHOMU
JeATEeNIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOW pabOoThl, pacrpenessiTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYXIaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboTel (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaO0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJI€HAMHU KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B 00mui TPOAYKT TIO KpUTEPHUSM, CGHOPMYITUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJICCTBUSL.

NNPEIMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOyJaronuicsi HAy4uTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU TOHSTUSMH CTEPECOMETPUU TIPU
pelIeHUH 3a1a4 U MPOBEICHUU MAaTEMATUYECKUX PACCYKICHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPHU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTRE;

e CBOOOJIHO ONEPUPOBATH TMOHSITUSMH, CBSA3AHHBIMU C yrjiaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUIMH, CBA3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJIBI MHOTOIPAHHHMKOB (IIpH3Ma,
nupamMuza, NpsSMOYTOIBHBIN Mapaieenumnes, Ky0);

e KJIacCU(PUIMPOBATH  MHOTOTPAaHHUKH, BbIOMpas  OCHOBAHMS IS
KJ1accuuKaIuu;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C  CE€YEHHUEM
MHOT'OI'PAaHHHUKOB IIOCKOCTBIO;

e BBINOJIHATH napajiesibHOE, LHEHTPaJIbHOE " OpPTOTOHAIBHOE
MPOEKTUPOBaHKE QUTYP HA TUNIOCKOCTh, BHITOIHATH U300pakeHus puryp Ha
MJI0CKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIMOJHSTH
(BBIHOCHBIE) TIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
MpaMuJia), FTCOMETPUUECKUX TeJ C TPUMEHEeHHEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh ¥ TNIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HaJl BEKTOPAMH;

e pemarh 3aJadyd Ha JOKAa3aTeJbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
Hax0XJICHUE FT€OMETPUUYECKUX BEIUUHNH, TPUMEHSISI U3BECTHBIE METOIbI ITPU
pElIEHNH MaTEMAaTHYECKUX 3aJad TMOBBIIMIEHHOTO WU BBICOKOTO YPOBHS
CIIOHOCTH;

e TMPUMEHSATH MPOCTEUIINE TMPOrPaAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a]1ay4;

e U3BJEKaTh, MPeoOpPa3OBBHIBATH M HMHTEPIPETUPOBATH HWHEOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTekax U pucCyHKax;

e TMPUMEHATH I[OJYYCHHBbIC 3HAHUS HA MPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEalbHbIE CUTyallMH, MPUMEHSATh U3yUYEHHBbIE MOHSTUS B
mpoliecce IMOMCKAa  pelleHusT MaTeMaTUyecku  cQOopMyIMpOBaHHON
npoOJeMbl, MOJAEIUPOBAaTh peajbHblE CUTyallud Ha SI3bIKE T'€OMETPUH,
HCCJIEeIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, peliaTh MpPaKTUYeCKUe 3a/adi,
CBSI3aHHBIE C HAX0XKJIECHUEM F€OMETPUUYECKUX BEJINYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4yacTu (pyH1aMEHTa Pa3BUTHUSI TEXHOJIOTUH.

K konny 11 kiacca oO0y4aronuiicss Hay4YuTCs:



CBOOOJHO OINEPUPOBATH MOHSATUAMHM, CBSI3aHHBIMU C IWJIMHIPUYECKO,
KOHUYECKOW U c(epruyeckor TMOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJIyYeHHUS;

ONEepUpPOBATh MOHATUAMHM, CBI3aHHBIMH C TEJIAMH BpPALIECHUS: UIHMHIPOM,
KOHyCOM, cepoit u mapowm;

pacmo3HaBaTh Teja BpamieHus (UMIUHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOJIyYEHHUS TN BPAIICHHUS;

KJ1acCU(PUIIMPOBATH B3aUMHOE PACIIONOXKEHUE C(hephl U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TE€J BpallleHHS,
00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAaHHUKOB M TEN BpAIICHMS,
reOMEeTPUUYECKUX TEJI C IPUMEHEHHEM (opMyT;

CBOOO/IHO OIEPUPOBATh MOHATHUSMHU, CBA3AHHBIMU C KOMOWHAIUSIMHU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
ONMMCAHHBIA OKOJO c(ephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHMUS;

BBIUMCIISTH COOTHOUICHHSI MEXTy TUIOIIAIIMU [TOBEPXHOCTEN U 00bEMaMu
MOJJOOHBIX TEIN;

n3o0paxaTh u3yyaeMble (UTYpPBI, BBITOJHATH (BBIHOCHBIC) IUIOCKHE
YepTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaThH M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO OIEPUPOBATH IMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH ONEpPalliK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
pelaTh reOMETPUYECKUE 33/1a4l Ha BBIYUCIICHUE YTIIOB MEXAY PSIMbIMU U
MJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUMA OT TOUKH JI0 TJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METOA MPU PELICHHH;
CBOOO/JIHO ONEpUPOBATH TOHATUSMH, CBSI3aHHBIMU C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBHXKCHMUIA;

BBIIIOJIHATh HM300pa)K€HUsT MHOTOTPAaHHUKOB M TeNl BpalleHUs MpHU
MApaJUIEIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPUM, 3€pPKaAIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSAMOIL, MpeoOdpa3oBaHus MOA00MS;
CTPOUTbH CEYEHUsT MHOTOTPAHHUKOB W TE€J BpALICHUS: CEYEHUs LMINHIpA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYca (MapajuieibHbIe
OCHOBAHMIO M MPOXOSALINE YepPEe3 BEPILIUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUH: METOJ CIIEIO0B, METO[
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ [IEPEHOCA CEKYIIEN INIOCKOCTH;



JIOKa3bIBaTh NT€OMETPUYECKUE YTBEPKICHUS,

IPUMEHATh T€OMETPUYECKHE (aKThl JUJISl PELIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloluX HECKOJbKO IIAaroB pELIEHUs, €CIIM YCIIOBUSA
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelars 3aJadyd Ha JOKa3aTelIbCTBO MAaTEMAaTHUYECKUX OTHOLICHUH U
HaXO0XXJICHUE T€OMETPUUECKUX BEIIUYUH;

[IPUMEHATH MPOrPpaMMHBIE CPEICTBA U DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSATH I10JyYECHHbIC 3HAHUS HA [IPAKTUKE: CPABHUBATD, AaHAJIU3UPOBATH
U OLICHUBAThb pEAIbHBIC CUTYalud, INPUMEHATb H3YUYCHHBIC I[OHATHS,
TEOPEMBI, CBOMCTBA B IIPOLECCE IIOMCKA PEIICHUS MaTeMaTH4YECKH
c(opMyJIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PEabHbIE CUTYyallud Ha
A3bIKE T€OMETPUH, UCCIIEA0BATH IIOCTPOCHHBIE MOJIEIIA C UCIIOIb30BAHUEM
r€OMETPUYECKUX TMOHATUM M TeOopeM, amnmapara aiareOpbl, pemarb
[IPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXKICHUEM TIE€OMETPUYECKUX
BEJINYMH;

UMETh TpeACTaBiIeHUs] 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOW YacTu QyHAAMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

AW N~

HaunmMeHoBaHMe pa3e/ioB H TeM
NporpamMMbl

BBenenune B ctepeomMeTpuio
IlapaynebHOCTh B IPOCTPAHCTBE
[lepneHIUKYISIPHOCTD B IPOCTPAHCTBE
MHororpaHHuku

[ToBTOpeHme, 06001IEHNE U CHCTEMATH3AIUS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
11 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

KoopauHaTel ¥ BEKTOPBI B TPOCTPAHCTBE
Tena BpaeHus
O6bémel Ten. [Tnomans chepsr

[ToBTOpEHME U cucTEMaTH3ALUS YUEOHOTO
MaTepuala

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acoB

KoHnTpoibHbIe

Bcero

padoThI

11 1

21 1

42 2

22 1

6 1

102 6

KoauuecTBO 4acoB

KoHnTpoibHbIe

Beero padoThI

23 1

37

19 2

23 {
102 6

IIpakTHyeckue
padoTbI

1
2
3
2
2

10

IIpakTHyeckue
padoTbI

10

DJIEeKTPOHHBIE

(uudpossbie)
o0pa3oBaTejibHbIE

pecypcsbl
SAKnacc, Buneoypoku
SAKnacc

SAKnacc, Buneoypoku
SAKnacc, Buneoypoku

AKnacc, Buneoypoku

DJIEKTPOHHBIE

(uudgposrbie)
o0pa3oBaTejibHbIE

pecypchl
SAKnacc, Buneoypoku
SIKiacc

SKnacc, BUaeoypoku

SKnacc, Buneoypoku



IHOYPOYHOE INTAHUPOBAHMUE , 10 KJIACC

Ne
n/n

10

11

12
13

Tema ypoka

OcHOBHBIE IOHATHS CTEPEOMETPUN. AKCHOMBI
CTEpPEOMETPUN

OCHOBHBIE TOHATHS CTEPEOMETPUU. AKCHUOMBI
CTEpEeOMETPUn

CnencTBus U3 aKCUOM CTEPEOMETPUH
CrnencTBust U3 aKCHOM CTEPEOMETPUH
CnencTBus U3 aKCUOM CTEPEOMETPUH

[TpoctpancTBenHble Gurypsl. HauanbHele npeacTaBieHus
0 MHOT'OTpaHHUKAaX

[IpocTpanctBennsie Gpurypsl. HauanbHble npeacTaBieHus
0 MHOTOTpaHHUKaX

[IpocTpanctBennbie purypsl. HauanbHble npeacTaBieHus
0 MHOTOTpaHHUKAaxX

ITpoctpancTBeHHbIe GuUrypsl. HauanbHele npeacTaBieHus
0 MHOTOTPaHHUKaX

[IpocTpanctBennsie Gpurypsl. HauanbHble npeacTaBieHus
0 MHOTOTpaHHUKAaX

Kontponbnas padota Ne 1 mo TeMe « AKCHOMBI
CTEpPEOMETPHUH U CJIEACTBUS U3 HUX. HavyanbHbIe
MIPEJICTAaBICHHSI O MHOTOTPAHHUKAX

B3anMHOe pacmonoKeHue IByX IPSIMBIX B IPOCTPAHCTBE

B3aumnoe pacnonoxeHue JByX NpsIMBIX B IPOCTPAHCTBE

KoanuyecTBO
4acoB

JlaTa

U3y4YeHHs
10A

Jlara
U3yqeHust
10b

DJIeKTPOHHbIE
nu@posbIe
o0pa3oBaTe/bHbIE

pecypcebl



14
15
16
17
18
19
20
21
22
23
24

25

26

27

28
29
30
31

32

33
34
35

B3anMHoe pacnionioskeHue IByX IPsIMBIX B POCTPAHCTBE
[TapannenbHOCTh MPSIMOI U TIIIOCKOCTH
[TapamienbHOCT IPSIMOU U IIJIOCKOCTH
[TapannenbHOCTh MPSIMOI U TIIIOCKOCTH
[TapamienbHOCT IPSIMOU U IIJIOCKOCTH
[TapannenbHOCTh MPSIMOI U TIIIOCKOCTH
[TapanneabHOCTh MITOCKOCTEMN
[TapanneapbHOCTh MIIOCKOCTEN
[TapanneabHOCTh MITOCKOCTEMN
[TapanneapbHOCTh MIIOCKOCTEN
[TapanneabHOCTh MITOCKOCTEMN

[TpeoOpaszoBanue Guryp B npoctpanctse. [lapannensHoe
IIPOEKTUPOBAHUE

[IpeobpazoBanne Guryp B mpoctpaHcTse. [lapannensHoe
POCKTHPOBAHUE

[TpeobpaszoBanue guryp B npoctpancTse. [lapannensHoe
IIPOEKTUPOBAHUE

N300paxeHus MmI0CKUX U MPOCTPAHCTBEHHBIX QUTYD
N300paxeHus MI0CKUX U IPOCTPAHCTBEHHBIX QUTYD
N300paxeHus MmI0CKUX U MPOCTPAHCTBEHHBIX QUTYD
N300pakeHus TUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP

Konrtponsnas padora Ne 2 o teme «IlapamienbHOCTb B
IIPOCTPAHCTBEN

VYroa Mexay NpsIMbIMU B TPOCTPAHCTBE
VYroa Mexay nNpsIMbIMU B IPOCTPAHCTBE

VYros Mexay NpSMbIMU B IPOCTPAHCTBE

—t e e e e e e e e e

[ R G ) S S—



36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

51

52
53
54
55
56
57
58
59
60

IlepneHqUKyIAPHOCTD NPSMOM U INIOCKOCTH
[TeprieHANMKYISAPHOCTH MPAMON U TIIOCKOCTH
IlepneHqUKyIAPHOCTD NPSMOM U INIOCKOCTH
[TeprieHANMKYISAPHOCTH NMPAMON U TIIOCKOCTH
IlepneHqUKyIAPHOCTD NPSMOM U INIOCKOCTH
IlepnenuKyIsip 1 HAKJIOHHAsS
[lepnieHuKyIsIp U HAKJIOHHAs
IlepnienuKyIsIp ¥ HAKJIOHHAs
[lepnieHuKyIsIp U HAKJIOHHAs
IlepnienuKyIsIp ¥ HAKJIOHHAs

Teopema o TpEX nepneHAUKYJIIApax
Teopema 0 TpEX MEPHEHAUKYIIAPAX
Teopema o TpEX nepneHAUKYJIIApax
Teopema 0 TpEX NEpHEHAUKYIIAPax
Teopema o TpEX nmepHeHAUKYJIIApax

Konrtponbnas padora Ne 3 o teme
«lIepneHAMKYJISAPHOCTD IPSIMOM U INIOCKOCTU»

Yroa Mexay NpsMOHN U IUIOCKOCTBIO
Yroa mexay npsiMoi U MIIOCKOCThIO
Yroa Mexay NpsMOHN U IUIOCKOCTBIO
Yroa mexay npsiMoi U MIIOCKOCThIO
Yroa Mexay NpsMOHN U IUIOCKOCTBIO
JIByrpaHHbIN yroi. Yroi Mexay IJI0CKOCTIMU
JIByrpaHHbIN yroi. YTroi Mexay IIIOCKOCTAMU
JIByrpaHHbIi yroi. YTrosl MeXAy MIOCKOCTIMHU

JIByrpaHHbIN yroi. Yroj Mexay IJIOCKOCTIMU

ot e e e ek e e ek e ek e e e ek
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61
62
63
64
65
66
67
68
69
70
71
72
73
74

75

76
77
78
79
80
81
82
&3
84

JIByrpaHHbIN yroi. Yroi Mexay IJIOCKOCTIMU
IlepnieHIUKyISpHBIE ITIOCKOCTH

IlepnenuKynspHbIE IIIOCKOCTH

IlepnieH UKy ISpHBIE ITIOCKOCTH

IlepnenuKynspHbIE IIIOCKOCTH

IlepnieH UKy ISpHBIE ITIOCKOCTH

IInomane OpTOroHaIbHON NPOEKIIMH MHOTOYTOJIbHUKA
[Tnomans OpTOroHaJIbHOM MPOEKIIMU MHOIOYTOJIbHUKA
IInomane OpTOroHaIbHON NPOEKIIMH MHOTOYTOJIbHUKA
MHororpansslii yros. TpexrpaHHblil yroma
MHororpanssiii yroi. TpexrpaHHsblil yroi
MHororpansslii yros. TpexrpaHHblil yroma
I'eomeTpHrYeCKOE MECTO TOUEK POCTPAHCTBA
I'eomeTpryeckoe MeCTO TOYEK NIPOCTPAHCTBA

KonTtponbHas pabota Ne 4 o Teme « Y101 MeX1y IpsiMOi |
IUIOCKOCTBIO. YTOJ MEXy MJIOCKOCTSMHU.
[lepnenauKkyasipHbIE IIOCKOCTH

IIpuzma
[Ipuszma
IIpuzma
[Ipuszma
IIpuzma
[Tapamenenumnen
[Tapannenenunen
[Tapamtenenumnen

[Tapannenenunen
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85 [Mupamuna

86 [Tupamuga

87 [Mupamuna

88 [Tupamuga

89 [Mupamuna

90 [Tupamuga

91 VYceuénHas nupamuia

92 Yceu€HHas nupamuaa

93 Tetpasnp

94 Terpasip

95 Tetpasnp

96 Terpasip

97 Kontponbnas padota Ne 5 o teme « MHOTOrpaHHUKINY

08 IToBTOpenue no reme “IlepneHIuKyISIpHOCTD B
MpOCTpaHCTBE”

99 [ToBTOpeHue no teme “MHOrOrpaHHUKH’

100 [ToBTOpenue no Teme “MHOTOrpaHHUKN”

101 HtoroBast KOHTpoONbHAs paboTa

102 O0o001meHre U CHCTEMAaTH3alks 3HAHUT

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

—t ek e e e ek ek ek e e e ek
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IHOYPOYHOE INTAHUPOBAHMUE , 11 KJIACC

Ne Tema ypoka HMara DJIEKTPOHHBIE
n/n KoanuectBo Aara HU3yYeHUS uugposeie
4acoB I;if;qemm 11b o0pa3oBaTe/ibHbIE
pecypchl
1 JlexapToBbI KOOPAUHATEI TOYKU B IIPOCTPAHCTBE 1
2 JlexapToBbI KOOPJMHATHI TOUKHU B IPOCTPAHCTBE 1
3 JlexapToBBI KOOPAMHATHI TOYKH B IIPOCTPAHCTBE 1
4 BexkTopsl B mpocTpaHcTBE 1
5 BekTops! B IpocTpaHCTBE 1
6 Crno)xeHue ¥ BBIYUTAHUE BEKTOPOB 1
7 CrnosxeHue 1 BBIYMTaHUE BEKTOPOB 1
8 CrnosxeHue v BBIYMTaHUE BEKTOPOB 1
9 YMHOXKEHUE BEKTOpa Ha 4ucio. ['omoTeTus 1
10 YMHOXK€EHHE BEKTOpa Ha 4uCIIo. 'omoTeTus 1
11 YMHOXKEHUE BEKTOpa Ha 4ucio. ['omoTeTus 1
12 YMHOXK€EHUE BEKTOpa Ha 4uCIIo. ['omoTeTus 1
13 YMHOXKEHUE BEKTOpa Ha 4ucio. ['omoTeTus 1
14 CkansipHO€ IPOU3BEICHNE BEKTOPOB 1
15 CkansipHO€ IPOU3BEICHNE BEKTOPOB 1
16 CkansipHO€ TTPOU3BEICHNE BEKTOPOB 1
17 CkansipHO€ IPOU3BEICHNE BEKTOPOB 1
18 CkansipHO€ TTPOU3BEICHNE BEKTOPOB 1
19 YpaBHEHHE IIIIOCKOCTH 1
20 YpaBHEHHE IOCKOCTH 1
21 YpaBHEHHE IIIIOCKOCTH 1




22

23

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

39

40

41
42
43

YpaBHEHHE IOCKOCTH

Kontponbnas pabota Ne 1 mo Teme «KoopauHaTel u
BEKTOPBI B IPOCTPAHCTBE

AHanu3 KOHTPOJIbHOU paboThl. Llumuamp
Hummaap

Humuaap

KomOuHanmu nuimHapa v Ipu3Msl
KomOuHaumu nuianHapa u npu3Msl
KomOuHanmu nuimHapa v Ipu3Msl
Konyc

Konyc

Konyc

Y ceu€HHBIN KOHYC

Y ceu€HHbI KOHYC

KomOuHamu KoHyca 1 TUpaMHIbI
KomOunHanuu koHyca 1 nupaMuibl
KomOuHanmu KoHyca 1 mUpaMuIbl
KomOuHanmu koHyca 1 mupaMuibl

Kontponbnas padorta Ne 2 no reme «{ununap. Konyec.
VYceuénnblii koHyc. KomOnHanuu nuinuHapa, KoHyca u
YCEUYEHHOTO KOHYCa C MHOIOI'PaHHUKAMM

AHanu3 KOHTpoNIbHOU paboTel. Cdepa u map.
VYpaBHenue chepsl

Cdepa u map. YpaBaenue chepsl
Cdepa u map. YpaBaenue chepsl

Bzaumnuoe PacCIIOJIOKCHHUC C(I)epLI H IIJTIOCKOCTHU

—

—

et e ek e ek e e ek e ped e e e ek



44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60

61

62

63

64

B3aumHoe pacnonoxenne chepsl U TNIOCKOCTH
Bsaumnoe pacnonoxenue chepsl U IIOCKOCTH
B3aumHoe pacnonoxenne chepsl U TNIOCKOCTH
MHororpaHHUKH, BIIMCAHHbIE B cPepy
MHororpaHHHKY, BIIHCAHHEIE B cPepy
MHororpaHHUKH, BIIMCAHHbIE B cPepy
MHoOrorpaHHHKH, BIIMCAHHEIE B cPepy
MHororpaHHUKH, OMUCAaHHbBIE OKOJIO chepsl
MHOrorpaHHHKH, OITUCAHHBIE OKOJIO C(hephl
MHororpaHHUKH, OMUCAaHHbBIE OKOJIO chepsl
MHOrorpaHHHKH, OITUCAHHBIE OKOJIO C(hephl
Tena BpaileHus, BMUCaHHbIE B chepy

Tena BpaiieHusi, BOUCaHHBIE B cPepy

Tena BpaleHus, OMUCAHHBIE OKOJIO CEepPhI
Tena BpalleHus, ONMUCaHHBIE OKOJIO Cepbl
Tena BpalieHus, OMUCAHHBIE OKOJIO CEepPhI

Kontponbnas padota Ne 3 mo teme «Cdepa u map.
VYpaaenne cdepbl. KomOuHammu mapa c
MHOTOTPaHHUKAMH, [IHJIHHIPOM H KOHYCOM»

AHanu3 KOHTPOJIbHOH paboTel. O0bEM Tena. Popmyia
JUTSL BBIYUCIICHHS 00BEMA ITPU3MBI

O06BéM Tena. Popmyia ais BBIYHCICHUS 00BEMa
MIPU3MBI

O0BEM Tema. @opmya i BEIYUCICHUS 00BbEMa
TIPU3MBI

O0béM Tema. Dopmyiia i BEIYUCICHHS 00bEMa
TIPU3MBI

—t ek e ek e e e e ek e ek e ek e e



65

66

67

68

69

70

71

72
73
74
75
76
77
78

79

80

81
82

@OopMyIIBI T BEIYUCICHUST O00BEMOB MUPAMUIBI U
YCEUEHHOM MUpPaMUIbI

®opMyibl U1 BBIYUCICHUST OOBEMOB MUPAMUABI U
YCEUEHHOU NMUpPaMUIbI

DopMyIIbl TSI BRIYUCICHUSI O00BEMOB MUPAMUABI U
YCEUEHHOM MUpPaMUIbI

®opmyIibl U1 BBIYUCICHUST O0OBEMOB MUPAMUABI U
yCEe4EHHOM NMUPAMMUIbI

®opMyibl U1 BBIYUCICHUST OOBEMOB MUPAMUABI U
YCEUEHHOU IMUpPaMU/IbI

DopMyIIbl TSI BBIYUCICHUSI O00BEMOB MUPAMUABI U
YCEUEHHOM MUpPaMUIbI

Konrponbnas padora Ne 4 10 TEME
«O0BEMBI MHOTOTPAaHHUKOBY

AHanu3 KOHTPOJIbHOU paboThl. OOBEMBI TSN BpaIICHUS
OOBEMBI TEN BpaIlleHUS

OO0BEMBI TEN BpalICHUS

OOBEMBI TEN BpaIlleHUS

OOBEMBI TEN BpallleHUs

[Tnomans chepor

[Tnomans cheps

KonTponbhas padorta Ne 5 o reme «OOBEMBI TN
BpaiueHus. [lnomans cheps»

AHanu3 KOHTPOJIbHON paboThl. CMEXHBIE U
BEPTUKAJIbHbIC YTIIbI

[Tpu3Haky paBeHCTBA TPEYTOJILHUKOB

IIpu3Haky ¥ CBOMCTBA NapaJUIECIbHBIX IIPSIMBIX
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99

100

101
102

OnucanHas ¥ BIMcaHHas OKpyxHocTu. KacaTenbHas K

OKPY>KHOCTHU

YeTpIpEXYToabHUKH: TapAJLIEIOrpaMM,
OpSAMOYTOJIBHUK, POMO, KBaJpaT, TpareLus

[Tonobue TpeyroapHUKOB
Perienue npsiMoyroabHbIX TPEYTOJILHUKOB
[Inomaae MHOrOyrojapHUKa

TeopeMbl KOCUHYCOB U CUHYCOB. PerieHue
TPEYroJIbHUKOB

[IpaBuiibHBIE MHOTOYTOJIBHUKHM U UX CBOMCTBA
[Ipocreiimue 3a1auu B KOOpAUHATAX
JlelicTBUA ¢ BEKTOpaMH

[TapanienbHOCTh B IPOCTPAHCTBE
[lepneHquKyIIPHOCTH B IPOCTPAHCTBE

Yron mexay npsiMoi U MIIOCKOCThIO
[1no1mane MOBEpXHOCTH MHOTOTPAHHUKOB
[Tnomaas MOBEPXHOCTH TEN BPAILICHUS
O0beMbl MHOTOTPaHHUKOB

OO0beMbl Ten BpalLLEHUS

KOM6I/IH8.I_[I/II/I TCII: MHOI'OT'paHHUKH, BIINCAHHBLIC,

oInucaHHbIE B chepy

KoMmOuHanmu Ten:  Tena  BpallleHHs, BOUCAHHBIC,

OITMCAaHHBIE OKOJIO Cepbl
Hrorosast KOHTpoJIbHAs paboTa
AHanu3 KOHTPOJIBHOU paboThI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1T YYEHUKA

* Maremaruka. ['eometpus, 10 kiacce/ Mep3nsik A.l'., Homuposckuii J1.A., IosnsikoB B.M.;
noA penakueit [logonsckoro B.E., O611ecTBO ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®y»; AkiinonepHoe obmiectBo «M3aaTeabcTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI J1JIA YYUTEJIS

Metonnueckue pekoMeHaunu K yueonuky A. I'. Mepaisika, J[. A. Homuposckoro, B. b.
[TonsikoBa «Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0O aHaJIn3a, FEOMETPHSI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET: fAKuacc, BUIeoypoKu



		2023-09-26T15:01:14+0300
	Майорова Галина Михайловна




