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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4alOIUMUCS TOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenas ocBoeHuUs1 mporpaMmMbl yueOHoro kypca «l'eomeTpus» Ha yriayOa€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHHE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM W JEHCTBUU,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpSIIONIMMH U YCUITUBAIOLIUMH Kypc 0a30BOT0 YPOBHS, SIBISIFOTCSI:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX ONWCHIBATH M HM3ydaTb
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUU;

dbopMHupoBaHHEe ~ yYMEHHMS ~ BJAJE€Tb  OCHOBHBIMM  TMOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (UTrypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHUE MX NPHUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJEIIH;

¢bopMHpOBaHHE NMOHHMMAaHHS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEICHUH PACCYIKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIeHMs, YMEHHUSI UX HPUMEHATH, MPOBOJIUTH JI0OKA3ATENIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,



dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUYECKUX YTBEPXKJICHUIN U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPILICHCTBOBAHME MHTEIUICKTYaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PACloO3HABAaTh TMPOSIBICHUS T'E€OMETPUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10 xmacce  sBmstorcs:  «[IpsiMble M MIIOCKOCTH B IPOCTPAHCTBEY,
«MHoOTrOrpaHHuKn», «BEKTOPBI 1 KOOPAUHATHI B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSAMUY», PEIEBAHTHBIMU T€OMETPUU Ha yriayOaEéHHOM ypoBHE 00y4yeHus B 10
KJIacCe, OTHOCUTCS KO BCEM COJEp)KATEIbHBIM JIMHHMSIM Y4YeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep KaTelIbHbIM JIMHUSIM, HO M 10 rogam oOyuenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamianuch HEOAHOKPAaTHO. JTO  TO3BOJSET OPraHU30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJIIOJIEHNEM MPUHIINUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIUpss U yriayOouss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBJISIONIeH yueOHOoro npeamera «MaremMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoautcs B 10 kmacce — 102 yaca (3 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUSA cTepeoMeTpuu. Touka, MmpsiMas, MIOCKOCTb, MPOCTPAaHCTBO. [loHsATHE 00 aKCHOMATHYECKOM
IIOCTPOECHHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3auMHOe pacnoniokeHue NpsiMbIX B IPOCTPAHCTBE: IEPECEKAOIINECS, [TAPAJUIEIbHBIEC U CKPEIIUBAIOLINAECS MIPAMBIE.
[Ipu3Haky ckpemmBaromuxcs npsiMoeix. [lapamienbHOCTh TPSAMBIX M INIOCKOCTEW B TPOCTPAHCTBE: MApAIJIEIbHbBIEC MTPSMbBIC
B MPOCTPAHCTBE, NAPALIEIBHOCTh TPEX MPSIMBIX, MAPAIIIEIBHOCTD NPSIMOM M IUIOCKOCTH. [lapaiuiensHOe U LeHTpanbHOE
POEKTUpOBaHKE, U300pakeHue ¢uryp. OCHOBHBIE CBOMCTBA MapajijIeIbHOTO MpoekTupoBanus. N3o0paxenue ¢uryp B
[apaJUICIbHOM IPOEKUMU. YTVl C COHANpPAaBICHHBIMA CTOPOHAMHM, YrOJ MEXAY IMPAMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh IUIOCKOCTEH: IMApajlyIeNbHBIE IUIOCKOCTH, CBOMCTBA MapaJUIENbHBIX IUIOCKOocTe. [Ipocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IIJIOCKOCTH: TETPA3AP, NapaJlIeenune1, TOCTPOESHUE CEUEHUI.

[TepneHAUKYISIPHOCTD MPSIMOM M MJIOCKOCTH: NEPIEHINKYIISIPHBIC MPAMBIE B TPOCTPAHCTBE, MPSMbIEC NapasljIeIbHbIC
YU NEPHCHIMKYISPHbIE K IUIOCKOCTH, IPU3HAK MEPHEHIUKYJISPHOCTH NPSMOM M IUIOCKOCTH, TEOpeMa O MpAMOU
MEPIEHIUKYJIAPHON TIOCKOCTU. OPTOroHaIbHOE NpOeKTUpOoBaHue. IlepneHIuKyap U HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU
70 TJIOCKOCTH, PACCTOSIHME OT MPSMOM J0 IUIOCKOCTH, NPOEKIHUS (QUIYyphl Ha IUIOCKOCTh. llepneHauKynspHOCTb
IJIOCKOCTEN: MPU3HAK NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX meprneHanKyIspax.

VYTribl B IPOCTPAHCTBE: YIOd MEXAY NMPSIMOM U INIOCKOCTBIO, ABYTPAHHBIN YrOJl, JIMHEWHBIA YTOJI ABYTPAHHOIO yIJia.
TpéxrpanHblii 1 MHOTOTpaHHbIE yribl. CBOICTBA MIOCKUX YTJI0B MHOTOTPAHHOTO yriia. CBOMCTBA MJIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buapl MHOTOrpaHHMKOB, pa3BEPTKa MHOrOorpaHHukKa. [Ipusma: N-yronpHas nmpusMa, npsiMas U HAKJIOHHAS MPU3MBbI,
OOKOBasi W TOJHAs TOBEPXHOCTh MpU3MbL [lapammenenunen, NPsSMOYTOJBbHBIA TapayUielenune] W €ro CBOWCTBA.
Kparuaiimme myTd Ha MOBEPXHOCTH MHOTOrpaHHHKA. Teopema Oiinepa. IIpoctpanctBennas teopema Iludaropa.
[Mupamupaa: N-yronapHas nupamMuaa, npaBuiibHasg U yceu€HHas nupamuibl. CBoicTBa pEdbep u OOKOBBIX TpaHel MpaBUIbLHON



nupamubl. [IpaBuibHbIE MHOTOIpaHHUMKH: TMpaBWiIbHAs MpU3Ma M NpaBWIbHAs NMUpamMuia, NPaBWIbHAS TPEyroJbHas
nUpaMyuja W TPaBWIbHBIN TeTpasap, Kyo. llpencrtaBieHune o NpaBHIBHBIX MHOTOTPAHHUKAX: OKTa’Jap, AOACKAdIp U
HUKOCAdIP.

Boblunciienre 371eMEeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHainu, yribl. [lnomanas O0OKOBOM MOBEPXHOCTH U IMOJTHOU
MOBEPXHOCTU MPSAMON TPHU3MBI, IJIOMIAh OCHOBAHUM, TeopeMa O OOKOBOW MOBEPXHOCTU MpsiMoil mpu3Mbl. [lmomianb
OOKOBOI ITOBEPXHOCTU ¥ TOBEPXHOCTHU MPABWIBHON MUPaMUIbl, TEOPEMA O IUIOMIAA YCEUEHHOW MUPAMUBI.

CumMmeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM MPABUIBHBIX MHOTOIPAHHUKOB. CHUMMETpHsS B NMPaBHUIBHOM
MHOTOTPaHHHUKE: CHMMETPUS Napajulesienunea, CAMMETPUS PABUIIBHBIX MPU3M, CAMMETPUS TPABUIIbHOW MUPAMUJIBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[IoHsATHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJIEBOI'O BEKTOpPAa, BEKTOPHI KOJUIMHEAPHBIE,
COHAIPABIICHHBIE U MTPOTHUBOIIOJIOXKHO HAINpPaBJIEHHbIE BEKTOPbl. PaBeHCTBO BEKTOPOB. J[eMCTBUS C BEKTOpAMHU: CIIOKEHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXKE€HUE BEKTOpa Ha 4yucio. CBOMCTBA CIOXEHUS BEKTOPOB.
CBolicTBa yMHOKEHHsI BEKTOpa Ha yucio. [IoHsaTre koMIiaHapHble BEKTOPBL. [Ipr3HaK KOMITAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pas3lIoKEHUH BEKTOpa MO TPEM HEKOMIUIAaHApPHBIM BekTopam. [IpsMoyroibHas
cUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBsi3b MEXAY KOOpAMHATAMHU BEKTOPAa M KOOpPJIMHATAMU
TOYEK. YToJa Mexy BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.



IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSI YYEBHOI'O KYPCA «TEOMETPHUS» (YTJIYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BoCIIMTAHKE:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMU 00YUYaIOIIErocsl Kak aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOTO
o0111ecTBa, MPEJACTABICHUE O MATEMAaTUYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBICHHM, POIEAYP
rpaKJaHCKOTro o01iecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aWMOJICHCTBOBATh C COLIMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(OpPMHPOBAHHOCTh POCCUNCKON TPaXKAaHCKON MIEHTUYHOCTH, YBAKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHUICKOMN
MAaTEMATUKH, IEHHOCTHOE OTHOLICHUE K JOCTHUXKECHHUSIM POCCHUHUCKHX MaTEMaTUKOB M POCCUHUCKONW MaTEMAaTHYECKOMN
IIKOJIbI, UCTIOJIb30BAHKE ITUX JOCTUKEHUHN B APYTHX HAYKAX, TEXHOJOTHUSAX, CPepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUIICKOr0o Hapoja, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJICHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM JIOCTHXKEHUW HAYKU U JIESITEIbHOCTHIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JCTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pElIeHUM, PacCyKICHUH, BOCIPUUMUYHUBOCTh K MATEMAaTUYECKUM aCEKTaM pa3InyHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHYECKUE 3HAHUS B MHTEpPEcax 3J0pPOBOr0 M Oe30macHOTo oOpasza
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATHH H



OTIbIXa, peryispHas (QuU3NYecKass AaKTUBHOCTb), (PHU3UUYECKOE COBEPIICHCTBOBAHHWE TPU 3aHATUSAX CIOPTUBHO-
03/I0pOBUTEIBHOMN JAEATETHLHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTU TPYIOJIOOMs, MHTEpPEC K pa3IMuHbIM cdepam mnpodeccuoHanbHON
JESATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyliei
npodeccuu U peaTn30BBIBATh COOCTBEHHBIE >KM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYECKOMY
00pa30BaHUIO U CaMOOOpPA30BAaHUIO Ha MPOTSHKEHUH BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUH
IPAKTUYECKUX 3a7a4 MaTeMaTUYECKOI HAallpaBIEHHOCTH;

7) 3ko10rMYecKOe BOCTIMTAHHE:

C()OPMUPOBAHHOCTh 3KOJOTHYECKOW KyJIbTYpbl, IOHUMaHUE BIMSIHHUS COLUAIBHO-I)KOHOMUYECKUX IPOLIECCOB Ha
COCTOSIHHE TIPUPOJHON U COLIMATBLHON CPEbl, 0OCO3HAHUE TI00ABHOTO XapaKkTepa SKOJIOTHUECKUX MPOOJIeM, OpHUEHTAIIHS
Ha IPUMEHEHHE MaTeMaTHUECKUX 3HAHUH IS pelIeHus 3a1a4 B 00JacTH OKPY KaIoIIeH Cpe/pl, IITAaHUPOBAHHUE MTOCTYIIKOB
Y OLIEHKU WX BO3MOXHBIX MOCJIEICTBUM AJISl OKPY>KAIOILEH CpeJIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
NPAaKTUKH, MOHMMAaHWE MAaTeMaTH4YeCKOW HAayKh Kak cQepbl YelOBEUYEeCKOW eATEIbHOCTH, JTaloB €€ pa3BUTUA H
3HAYUMOCTH ISl Pa3BUTHS IIUBUIIM3AINH, OBJIQJICHUE SI3BIKOM MaTeMAaTUKH U MAaTEMAaTHYECKOM KyJIbTypOil KaK CpPeICTBOM
NO3HaHUsI MHpa, TOTOBHOCTh OCYILIECTBIISITh HPOEKTHYI0 MU HCCIIEAOBATEIbCKYIO NEATEIbHOCTh MHIWBUIYaJbHO M B
rpymIe.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble JJornueckue aAelcTBUA:
BBISIBIIAITh M XapaKTEPU30BATh CYIECTBEHHBIC MPU3HAKH MAaTEMaTUYECKUX OOBEKTOB, TIOHSTHI, OTHOIICHUH MEXKITY
MOHATUSAMHU, (OPMYTUPOBATH OMNPEACIICHUS TMOHSATHUN, YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK KiIacCUpUKAIINH,
OCHOBaHMsI /17151 0000IEHNS U CPABHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;



BOCIIPUHUMATh, (DOPMYyITHUPOBaTh U MPEOOPa30BBIBATH CYXKJICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHbIC, CANHUYHbIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;

BBISIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpEYHsl B (paKTax, MAHHBIX, HAOMIOACHUSIX U
YTBEPKJICHUSIX, IPEIaraTb KPUTEPUHU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

JenaTb BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX ¥ WHIYKTUBHBIX YMO3AKIIOYCHUH,
YMO3aKJIFOUYECHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTeIhCTBA MATEMATHUYCCKUX YTBEPXKIACHUN (NpsAMbIE W OT MPOTHUBHOTO),
BBICTPAWBATh apTyMEHTAIUIO, TPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BBIBO/IbI;

BBIOMpATh CMOCOO pelleHust yuyeOHOUM 3amadyu (CpaBHUBATh HECKOJIBKO BapHMaHTOB pEIICHHUS, BHIOMpaTh Hauboliee
MOAXOJISIIINNA ¢ YUETOM CaMOCTOSITENIEHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

WCITOJIB30BATh BOTIPOCKHI KaK MCCIIEIOBATEIBLCKHI HHCTPYMEHT MO3HAHMS, (POPMYIHPOBATH BOMPOCHI, (PUKCUPYIOIINE
MPOTUBOpEYHE, MPOOJieMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCJICAOBAHKME IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOT0 00bEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEH MEXKTy 00BEKTaMH, SBIICHUSIMH, IPOIIECCaAMU;

caMOCTOSITeIbHO  (popMynupoBaTh O0O0OOIIEHHUST W BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIICHMUIA;

MPOTHO3UPOBATh BO3MOYKHOE PAa3BHUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEIOIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(hUIIUTH HHGOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA BOMPOC U JIJISl PEIICHUS 3a/1a4H;

BBHIOMpAaTh HWHGOPMAIMIO W3 HWCTOYHUKOB PA3JMYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
WHTEPIPETUPOBATH MHGOPMAIINIO PA3IMYHBIX BUIAOB U (POPM IIPEICTABIICHNUS,

CTPYKTYPHPOBaTh HHPOPMAIIHIO, IPEACTABIATE €€ B pa3IMYHbBIX (opMax, HILTIOCTPUPOBATH rPadUICCKH;

OLICHMBATh HaAEKHOCTh UH(OPMAIIUH IO CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eiCTBUS

OOmenne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXICHUS B COOTBETCTBHUU C YCIOBHUSMH W IEISIMU OOINEHHWS, SCHO, TOYHO,
I'PaMOTHO BBIPA)KAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

B XOJ¢ OOCYXIEHHUs 3alaBaTh BOIPOCHI TO CYIIECTBY OOCYXTaeMOW TeMbI, MPOOJIEMBbI, pelIaeMon 3aaadw,
BBICKA3bIBaTh UJCH, HAIIEJICHHBIE HA TIOMCK PEIICHHUS, COMOCTABIATh CBOU CYXKJICHHS C CYXXKJICHUSIMU JPYTUX YYaCTHUKOB
Jyajgora, OOHApY>KMBaTh Pa3IMUUe€ U CXOJACTBO IO3UIMH, B KOPPEKTHOW (popme (GopMyaupoBaTh pasHOTIACHS, CBOH
BO3PaKCHHUS;

MIPEACTABIIATh PE3yJIbTaThl PEIICHHS 3aJaud, SKCIIEPUMEHTa, MCCIICAOBAHUsA, MPOEKTa, CAaMOCTOSTEILHO BBHIOMPATh
dbopmaT BBICTYIUIEHUSA ¢ YYETOM 3aj1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ay/IUTOPHHU.

PerynsiTuBHbIEe YHHUBEpCAJIbHbIE YUeOHbIE I€eiiCTBHS

Camoopranusanus:

COCTaBJISATh IUJIaH, AJITOPUTM PEIICHMS 3aJlaud, BBHIOMpATh CIOCOO pelIeHUs] C YYETOM HMEIOUIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YUETOM HOBOUW MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh HaBBIKAMH I103HABATEIBHOM pe(ICKCHMM KaK OCO3HAHHUS COBEPIIAeMBIX JACHCTBHM M MBICIUTEIBHBIX
MPOIIECCOB, MX PE3YyJbTAaTOB, BIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3ysbTara pelieHus
MaTEMaTHYECKOM 3a1auH;

MPEABUAETHh TPYAHOCTH, KOTOPBHIE MOTYT BOBHUKHYTH ITPY PELICHUU 3aa4i, BHOCUTh KOPPEKTUBHI B IESITEILHOCTD Ha
OCHOBE HOBBIX O0CTOSATENbCTB, TAHHBIX, HAWJCHHBIX ONMIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/ibTaTa ILETU M YCJIOBHUSIM, OOBSCHATH MPUYHHBI JOCTWIKEHUS WM HEIOCTHKCHUS
pe3yJbTAaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:



MOHMUMATh W WCIOJI30BATh MPEUMYIIECTBA KOMAHJHONW W WHIWBHUIYyAIBHOW PaOOTHI MpHU pEIICHUH y4eOHBIX 3a/ad,
MPUHUMATh 11e7Th COBMECTHOHN JIESATEIBHOCTH, IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOW pabOThI, paclpencisiTh BHIIBI
paboT, JOrOBapHUBATKCS, OOCYKIATh MPOIIECC U PE3YIbTAT pabOTHI, 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (0OCykaeHUs, OOMEH MHEHWH, «MO3TOBBIC IITYPMBD» U HWHBIC),
BBITIOJHATH CBOIO 9acTh PabOTHl M KOOPIWHUPOBATH CBOM JCHCTBUS C APYTMMH WICHAMU KOMaH/bI, OIICHHBATh Ka4eCTBO
CBOETO BKJIaJla B OOIINI TTPOTYKT MO KPUTEPUIM, CHPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUAI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kinacca oOyyaromuiicss HayduTCs:

CBOOO/IHO ONEpUPOBATH OCHOBHBIMU MOHSATHSMH CTEPEOMETPUM IMPH PEIIEHWH 3aJad U [POBEJIECHUU
MaTEMaTUYECKUX PACCYKIACHUI;

MPUMEHATH aKCHOMBI CTEPEOMETPUH U CIECACTBHS U3 HUX MPU PEIICHUU T€OMETPUIECKIX 33]1aY;
KJIACCU(PUITMPOBATH B3aUMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, MIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX H
IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJTHO OTMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXKAY MPSIMBIMH B TPOCTPAHCTBE,
MEXY MPSIMOM U INIOCKOCTHIO;

cBOOO/IHO OTIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHA C MHOTOTPAaHHUKAMHU;

cBOOOZIHO  pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (TMpW3Ma, NTUPaMHIa, HOPSIMOYTOIbHBIN
napajienenunen, Kyo);

KJIacCU(PUIIMPOBATh MHOTOTPAHHUKH, BEIOMpAst OCHOBAHUS JJISI KIIACCU(DUKAIINH;

cBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;

BBITIOJHATH MapajljieIbHOE, [IEHTPATFHOE W OPTOrOHAJIBHOE MPOEKTHPOBaHHE (DUTYp HA TIIIOCKOCTH, BBITIOIHSTH
n300paxeHust PUryp Ha TIOCKOCTH;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB PAa3IUYHBIMU METOJAMH, BBIMOIHITH (BBIHOCHBIC) TIJIOCKHUE UYEPTEKHU W3
PHUCYHKOB IIPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;



BBIYUCIISITh IUIOMIAJIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MHUpaMKIa), TEOMETPUUECKUX Tel C
npuMeHeHueM HopMmy;

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CUMMETPUSI B MPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh CUMMETPHUH, LIEHTP,
OCb U IJIOCKOCTh CUMMETPHUH (PUTYPBL;

CBOOOJTHO ONEPUPOBATH MOHATUIMH, COOTBETCTBYIOIIMMHU BEKTOPAM U KOOpJIMHATAM B IPOCTPAHCTBE;

BBITIOTHSATD JICUCTBUS HaJl BEKTOPaMHU;

pelmarh 3aJayd Ha JI0KA3aTelIbCTBO MATEMAaTHYECKUX OTHOIICHUN W HAXOXKIACHUE TeOMETPUUYECKUX BEIUYMH,
MPUMEHSIST M3BECTHBIE METOJbl TMPU PEIICHUM MaTEMAaTUYECKUX 3a7ad IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTU;

MPUMEHSTh MPOCTEUIINE NMPOTrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI MPU PELICHHUU
CTEPEOMETPUYECKUX 3a/1a4;

U3BJIEKAaTh, MPEOOPa30BBIBATH M HHTEPIPETUPOBATH HHPOPMAIMIO O TMPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
dburypax, npeACcTaBICHHYIO Ha YepTeKaX U PUCYHKAX;

MPUMEHSTH NOJIyYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATHh U AHAJIM3UPOBATH PEalbHBbIE CUTYallMU, NPUMEHSTH
W3yYCHHbIC TIOHATUS B TMPOIECCE TOWCKA PEIICHUS MaTeMaTU4ecKu CHOpMYIUPOBAHHONW MPOOJIEMBI,
MOJICITUPOBATh PeajbHbIE CUTYAIMH Ha SI3bIKE TEOMETPUH, UCCIE0BAThH MOCTPOCHHBIE MO C UCTI0JIb30BAHUEM
FEOMETPUYECKUX TMOHATHH U Teopem, ammapara ajreOpbl, permaTh NTPaKTUUECKUWE 3aJaud, CBSI3aHHBIE C
Hax0>XJICHUEM F€OMETPUUECKUX BEJINYNH,;

UMETh MPEJCTABICHUSI 00 OCHOBHBIX dTamax Pa3BUTUS TE€OMETPUHU KaK COCTABHOW 4acTH (pyHIaMEHTa pa3BUTHSA
TEXHOJIOTHUM.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 23 1 3 https://resh.edu.ru/subject/lesson/4756/start/203542/
B
2 SATIMHOS PaClIONOMCHIL 6 https://resh.edu.ru/subject/lesson/6133/start/272668/
HPSMBIX B IPOCTPAHCTBE
II
3 ap aﬂHeHBUH OCTD IPAMBIX 1 8 1 https://resh.edu.ru/subject/lesson/6129/start/131672/
IUIOCKOCTEH B IPOCTPAHCTBE
II
4 °p HeHHHKin APHOCTE HIPAMBIX 25 1 https://resh.edu.ru/subject/lesson/4724/start/20411/
U TUIOCKOCTEW B TIPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16 1 https://resh.edu.ru/subject/lesson/6127/start/
MHororpasHuKu 7 https://resh.edu.ru/subject/lesson/6018/start/
BexTopsl B mpocTpaHcTBE 12 https://resh.edu.ru/subject/lesson/6018/start/
I1
8 OBTOPCHHE, o6o6meH1:Ie 1 5 2 https://resh.edu.ru/subject/lesson/6404/
cucreMaTru3anus 3HaHuHu
OBUIEE KOJIMYECTBO YACOB I1O 102 7 3

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

I'eometpus, 10-11: Yueb.nns obmeoOpazosar. yupexaenuit/ JI.C.AtanacsH,

B.®.byry30B, C.b.Kagomies u ap. — M.: IIpocsemenue, 2018

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

[Toypounsle pazpadoTtku no reomerpun: 10 kimace / Coct. B.A.SIpoBeHKko. —
M.: BAKO, 2010.

KouTtposnbsHbie paboTsl o reomerpun: 10 kinacc: k yueOnuky JI.C.AtaHnacsHna,
B,®, byry3ona, C.b. Kagomuena u ap. «I'eometpusl10-11» / FO.I1. Jyaautipiy,

B.JI.Kponrays. — M.: U3naTenscTBO «OK3amen», 2009.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://resh.edu.ru
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