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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MpU  H3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IppopuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJIE€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHpPE MHOTIOTPaHHUKM M Te€Jla BpalleHUs, KOHCTPYUPOBATh TI€OMETPUUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMupoBaHHE yYMEHHS BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
peuieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIENIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSAMWY», PEIICBAHTHBIMH T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
coOJTIOICHeM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue NOpsiMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
NapajuiejibHble W CKpelmBaromecss npsmMble. [Ipu3Haku CkpelmmBaronuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
U 1ockocTd. [lapannenbHoe M LIEHTpalbHOE MNPOEKTUPOBAHUE, H300pa)kKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJIeJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapaliebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHbIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepNeHINKYIIpax.

VYriael B NPOCTPAHCTBE: Yroa MEXAY NPAMOM M INIOCKOCTBIO, JIBYTPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CBoiicTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yrima. CBoHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamuma: N-yronbHas mnupamuja,
npaBWIbHas W yceu€HHas nupamunbl. CBoiicTBa péOep M OOKOBBIX TrpaHei
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U
IIpaBWJIbHAs IHMpPaMHIA, IPAaBUIbHASA TPEYroJibHAs IHpPaMHAA W NPABUIIBHBIN



TeTpasap, KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIIAJh OCHOBAHMM, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMOM MPHU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpHsT B MPAaBWIBHOM MHOTOTPaHHUKE: CHMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAK KOMIIIAHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUM BEKTOpa 10 TpEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJI MexXay BekTopaMu. CKalaspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[loHsATHA: UUIMHIOPUYECKAsT MOBEPXHOCTb, KOHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyrouue moBepxHocTed. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Tten
BpalleHus] Ha TJIOCKOoCTU. Pa3BépTka mumuuapa u koHyca. Cummerpus chepbl U
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciaeActBus u3z He€. OO0ObEM mpsMol u
HAKJIOHHOW MpPU3MBbI, HWIMHIPA, TUpaMHUIbl U KoHyca. O0bEM IIapa U 1M1apoBOro
CEerMEeHTa.

KoMOuHanuy Ten BpameHuss U MHOrorpaHHukoB. [Ipu3ma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockocTbio. [loHsTHE MHOrorpaHHUKa,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObI TOCTPOCHUS
CEUCHMM: METOJ CJIEAO0B, METOJ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXkeHUA. I[IpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBmxenus mpoctpaHcTBa. OtoOpakenus. JIBuKeHUS M PaBEHCTBO (uUryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
NpoLenyp TPakKJAaHCKOro oOiiecTBa (BbIOOPBI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX [JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCUHUCKOrO Hapoja, cpOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJAECHUS, CBA3AHHOTO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4yHbIX BUIOB HCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

chOpPMHPOBAHHOCTh, yMEHHS TPUMEHSATh MaTEeMaTU4YeCKWe 3HAaHUS B
MHTEpecax 310pOBOro 1 0e30MacHoro oopasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJI0OUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt ¥ pean30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU PAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAIPaBIEHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:



c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHWW A pelieHus 3agad B o0JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOW  MPAKTUKH, IOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
Pa3BUTHS W 3HAYUMOCTH JUISI PA3BUTHS LMUBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
FOTOBHOCTh OCYIIECTBJISAITH TMPOCKTHYID M HCCIEAO0BATEIBCKYIO JEATEIBHOCTD
WHJIUBUIYAJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBJIATH M XApPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleNIaTh BBIBOABI C HCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMble U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

MCIMOJIb30BaTh BOIPOCHl KAaK MCCIEI0BATENCKUA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MTO3ULIAI0, MHEHUE;



IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUeCKOro 00beKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIYy 0ObEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIIEHNU;

POTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBIABUIATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1au;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYPUpPOBAaTh MH(POpPMALIUIO, MPEACTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATH TpaUUeCcKH;

OLICHHBATh HaAEKHOCTD uH(opManuu o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HedsiMU  OOLIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJauH,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOM TEMB,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATh CBOU CYXKICHHS C CYKICHHSMU JPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (OopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUHU.

PeryasiTuBHbIe yHUBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:



BJa/JeTh HABBIKAMU  T[O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YIbTATA LEIHU U YCIOBUAM, OOBSACHITH IPUUNHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI pPe3ysIbTaTOB AESITEIbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

NOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHAHOW W MHAWBUIYAIbHOU
paboThl TpHU pelIeHUH Y4eOHBIX 3aJady, MPUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI paboOT, JOrOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B I'PYHNOBBIX (opMax paboThl (00CYXIeHMsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBl» W HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOLIMIA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kinacca oOydaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHnH 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PaCCyKICHH;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPH PEILICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OINEPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXIY MPSMBIMH B NPOCTPAHCTBE, MEXKIAY MPSIMOM U
MJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHITUSAMU, CBA3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacrmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJIaCCU(pUKaLUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMHU, CBSA3AaHHBIMH C  CEUYEHHEM
MHOTOI'PaHHHUKOB IIOCKOCTBIO;



BBITIOJTHSATh napauiesbHOE, LEHTPAIBHOE 17§ OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJHATH M300pakeHus (puryp
HAa IJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMU METOJIAMU, BBITIOIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOMIAJA  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpU3Ma,
nupamuza), FeOMETPUYECKUX TEJ ¢ TpUMEHEHUuEM hopmy;

CBOOOJTHO ONEPUPOBATH MOHITHSIMU: CHMMETPHUSL B IIPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHUMMETPUHU, LEHTP, OChb U IUIOCKOCTH CHUMMETPUHU
durypes;

CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

peuaTe 3aJa4d Ha JOKAa3aTeIbCTBO MATEMATHYECKUX OTHOIIEHUA H
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MIPY PEUICHUU MAaTEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOTO W BBICOKOT'O YPOBHS
CJI0KHOCTH;

MPUMEHSITh MPOCTEHIINE NPOrpaMMHBIE CPEIACTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPY PEIICHUU CTEPEOMETPUUYECKUX 3a1aY;
U3BJIEKAaTh, MNpPEOOpPa3OBBIBATH M HHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

NPUMEHSTh TOJIyYEHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBaTh peajbHbIE CUTYyallU, MPUMEHSITh U3YYCHHBIC TOHSTHUS B
mpoliecce IMOWCKa pelIeHUus MaTeMaTU4ecKd  CPOopMyTUpPOBAHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
HCCIIEIOBATh MMOCTPOCHHBIE MOJEIU C MCIIOJb30BAHUEM T'€OMETPUUYECKUX
MOHATUM W TEOpeM, almapara ajareOpbl, peniaTth MPakKTUUECKUE 3aJlauu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeACTaBlieHUuss 00 OCHOBHBIX AdTamax Pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kinacca oGyyaronuiicss HayquTCs:

CBOOOJIHO OMNEPUPOBATh TMOHATHSIMHU, CBSI3aHHBIMH C ITUIMHAPUYECKOMH,
KOHMYECKOW U CcheprudecKoil TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYyCOM, c(pepoii u mapowm;



pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHUS,;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOIOKeHNEe C(hephl U TIIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHMS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B cdepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpaICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTAaBICHHYIO0 Ha
yepTexkax U puCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTbh reOMETPUYECKHUE 3aJa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUHMCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B
L[EJIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PEIIECHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIICHUS MPHU
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAIlEHUs: CEUCHMS LUIMHIIpa
(mapayienTbHO U MEPHEHIUKYISIPHO OCH), CEUCHUsI KOHYCa (MapalijiebHbIe
OCHOBAHHUIO ¥ IPOXOASIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeoMeTpuueckre (aKThl ISl PEIICHUS CTEPEOMETPUUCCKUX
3a/1a4y, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (opMme;



pemaTth 3aJlaud Ha JI0Ka3aTeJbCTBO MAaTEMAaTHYECKUX OTHOLIEHUW U
HaX0XJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI NP PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

OPUMEHSATh  TIOJIyYCHHbIE  3HAHWUS  Ha  TIPaKTUKE:  CpPaBHUBATh,
aHaJIM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyAIlUU, IPUMEHSTh U3YYCHHBIE
MOHATUSI, TEOpPEMbl, CBOWCTBA B IMPOIECCE IOUCKA  pPEIICHUs
MaTeMaTuyecku  c(OpPMYJIUPOBAHHOM  TPOOJEMBI,  MOJEIUPOBATH
peajbHbIe CUTYallUd Ha SI3bIKE T€OMETPHH, HCCIEOBAaTh MOCTPOCHHbIE
MOJEIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITUH UM TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HaX0XXJICHUEM F€OMETPUYECKUX BEJINUMH;

UMETh MpEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUs T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Beenenue B ctepeoMeTpuio 23 1 Caiir:
A P P https://resh.edu.ru/
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
IIPOCTPAHCTBE
3 [TapanneabHOCTh NPSIMBIX U TJIOCKOCTEHN B 8 Caitr:
IIPOCTPAHCTBE https://resh.edu.ru/
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5
IIJIOCKOCTEHN B IPOCTPAHCTBE
Caiit:
1 1
> ¥/ TIBI H paCCTOSHIS 6 https://resh.edu.ru/
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
[ToBTOpEeHme, 006001IeHNE U cUCTeMaTH3alus Caiit:
8 - 5 2
3HaHUHN https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamuTHYECKass TeOMETPHS 15 1
) [ToBTOpEHwUeE, 06061ueH1:1€ " 15 1
CUCTEMAaTH3aIHsI 3HAHHUHA
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, 0606IIICHI:I€ " 17 9
CUCTeMAaTH3aIHsI 3HAHHUHA
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka: ['eometpust,10-11knaccer (JI.C.Atanacss, B.®. byry3os, C.b.

Kamomrie u ip.)

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Maremaruka: ['eomerpusi,10-11kmaccel (JI.C.Atanacsn, B.®. byry3os, C.b.
Kamomriier u ip.)

Atanacos I1. T., AranacoB H. [1. COopHuK MaTemMaTHYECKHUX 3a7a4

C IpakTHUYeCKuUM coaepkanueM: KH. mis yuurena. — M.: [Ipocsemien

3anmaun 1o reomerpun. — Cait: https://zadachi.mccme.ru/2012/local.html

Caitt: https://resh.edu.ru/

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
Cairr: https://resh.edu.ru/

https://zadachi.mccme.ru/2012/local.html
https://math.ru

3amaun o reomerpuu. — Cait: https://zadachi.mccme.ru/2012/local.html

Caiit; https://resh.edu.ru/
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