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MNOACHUTEJBHASA 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,  (OpMHPYEMOE  MpU  U3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[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.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHUHM Ha YriayOJI€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;

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

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKH M Te€Ja BpalIEHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAaMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJIEpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B MPOBEICHUHT
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanrue (DYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

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
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOIeHreM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTth  ychmoBus i auddepeHumanuu  o0ydeHHUs, TMOCTPOSHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



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 NpsiMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIMECs,
NapajuiejibHble W CKpelmBaromecss npsmMble. [Ipu3Haku CkpelmmBaronuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapajlIeIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IPAMON
u 1ockocTd. [lapannenbHoe M LIEHTpallbHOE NPOEKTUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa MapajJIeJIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapaliebHbIC
IIJIOCKOCTH, CBOKCTBA IapajuIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IIJIOCKOCTEW: MNPHU3HAK  IEPHNEHIUKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepNeHINKYIIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBHIO, JIBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TpEXTpaHHbIM MU MHOTOIPAHHBIE YTJIBI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOHCTBAa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUIeeNunes] YW  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOrOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa pé€Gep M OOKOBBIX TpaHel
[IPaBUJIBHOW nupaMuzbl. IIpaBuibHbBIE MHOIOTpAaHHUKH: NpPAaBUJIbHAS MpU3Ma U
IIpaBWJIbHAs IMPAMHUIA, TNPABUIbHAS TPEYIrOJIbHAS IHpaMHAAa W NPABUIIBHBIN



TeTpasap, Kyo0. IlpeacraBieHue O MpaBUWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOWU MPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
MTAPAMHUJIBL.

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 HECKOJIBKHX BEKTOPOB, YMHOKEHHE BEKTOpaA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasioKEHUM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPHS» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATHI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUH,
NpoIEAYp TPaKIAHCKOrOo 0OImecTBa (BBIOOPHI, OMNPOCHI M JIPYro€), yMEHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKUUSIMHU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIDKCHMM B JPYTUX HayKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pPOCCUICKOr0o Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKh U JEATENIbHOCThIO YYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTeMaTU4YeCKUEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOUS, HWHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHANBLHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCCKUX 3HAHWK [JIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, ITOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATDHI
IHo3HaBaTe/ibHBIEC YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble 1ornueckue aAeicTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXAy MOHATHIMH, (DOPMYyIUPOBATH
OTpeieSIeHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHBIC, AMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHbIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

JleJIaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUECHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCITIOJI30BaTh BOIPOCHI KAaK MCCIENI0BAaTEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHYECKOTr0 00BEKTA, SABJICHHUS, IIpoLIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4u;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaJEKHOCTD uH(popMauu 1o CaMOCTOATENILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHS B
YCTHBIX U NHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJemMbl, pellaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHUSA C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOACTBO IMO3ULMUH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

MPEACTABIIATh PE3YJbTAaThl PEHICHUS 3a/layu, SKCIIEPUMEHTa, UCCIIEIOBaHUS,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4E€TOM 3ajad
NPE3eHTALUK U OCOOCHHOCTEN ayIuTOPUH.

Pery/isiTuBHBIE YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranuzamnus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW W UHAMBUIYAJTbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHNOBBIX (popMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K kxonity 10 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU WU CIEACTBUS W3 HUX NPHU PELICHUU
F€OMETPUYECKHX 33]1a4;

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

e CBOOOAHO OINEPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXIY MPSMBIMH B NIPOCTPAHCTBE, MEXKIy HIPSIMOM U
IJIOCKOCTBIO;

e CBOOOJHO ONMEPUPOBATH MOHITUSAMH, CBA3aHHBIMH C MHOTOTPAHHUKAMU;

e CBOOOJHO pacrno3HaBaTb OCHOBHBIE BHJbl MHOTIOIPAHHUKOB (MpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);



KIaccu(pUIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JIS
KIaccu(ukanuu;

CBOOOJIHO  ONEpPUPOBATh  TMOHSTUSAMH, CBSI3AHHBIMU C  CEUCHHEM
MHOT'OTPAHHHUKOB IJIOCKOCTBIO;

BBITIOJIHSATH napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
MPOCKTUPOBaHKUE (HUTYp HA TIOCKOCTH, BBITIOJNHATH M300pakeHus puryp
Ha IJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMU METOJAMU, BBIIOIHATH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIAQAM  TIOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO OINEPUPOBATH MOHITHAMU: CHMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
duryps;

CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJAMHATaM B MIPOCTPAHCTRE;

BBITIOJIHSATH JEUCTBUS HAJl BEKTOPaMU;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHHN H
HaXO0XX/ICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJIbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTU;

MPUMEHSITh MPOCTEMIIME NPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, MpPEOoOpPa30BbIBATH M HWHTEPIPETUPOBATh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

NPUMEHSTh TOJIyYEHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh pPeajbHbIE CUTYyalluU, MPUMEHSTh U3YYEHHBIC TOHATHUS B
mporiecce IMOWCKa pelIeHUs MaTeMaTU4ecKd  CcPopMyTupOBaHHON
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCIIEI0BATh MOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN M TEOpeM, ammapara ajreOpbl, perniaTh MPaKTUYECKHE 3aJauu,
CBSI3aHHBIC C HAX0KJICHUEM FeOMETPUIYECKUX BEJIMUUH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne Haumenosanue pasaesios u tem KoamdecTBo yacos dyeKkTpoHHbIE (LM pPOBbLIE)
n/n NporpaMmMsbl Bcero Konrposabubie IIpakTuueckume = 00pazoBaTelibHbIe pecypChbl
padoThI padoThI
1 Brenenue B ctepeoMeTpuio 23 1 https://resh.edu.ru/subject/lesson/4756/start/203542/
B3anmHoe pacnonoxenue .
2 6 1 https://resh.edu.ru/subject/lesson/6133/start/272668/
MPSIMBIX B ITPOCTPAHCTBE
[TapamenpHOCT IPSIMBIX U .
3 . 8 https://resh.edu.ru/subject/lesson/6129/start/131672/
IJIOCKOCTEMN B MPOCTPAHCTBE
IlepneHAMKYISAPHOCTD IPSIMBIX U
4 PHICHA uy P p 25 https://resh.edu.ru/subject/lesson/4748/start/20810
IUIOCKOCTEMN B MPOCTPAHCTBE
VYTiasl ¥ paccTosiHUA 16 https://resh.edu.ru/subject/lesson/6063/start/21120/
MHororpaHHuku 7 https://resh.edu.ru/subject/lesson/6018/start/221550/
BexkTops! B mpocTpaHcTBE 12 https://resh.edu.ru/subject/lesson/4758/start/21648/
[ToBTOpEeHue, 06061IeHNE 1 .
8 . 5 2 https://resh.edu.ru/subject/lesson/4912/start/23573
CHCTEMAaTHU3alUs 3HAHUM
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa P
Tema ypoka KonrTpoabubie IIpakTuueckue uu@ppoBbIe
n/n Bceero U3YYeHUS
padoThI padoTshI o0pa3oBaTe/bHbIE
pecypcsl
OcHoBHbIE TIpaBHiIa H300paKEHUS HA
1 P P 1 bubnuotex [JOK
WCYHKE IIOCKOCTH, TIapalIeIbHBIX
pueyH > 1ap https://m.edsoo.ru
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[ToHsTHS CTEepeOMeTpHH: TOYKa, IpsSMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
’ ’ é) P 1 Bubaurorex [JOK
MIpaBWIIa U300paKESHUS HA PUCYHKE
P P pueyH https://m.edsoo.ru
TJIOCKOCTH, MTAPAJIICIIBHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: TIEpeceKaONTNecs ITOCKOCTH
3 P ’ 1 Bu6marorex [JOK
MepeCceKaroIInecs mpsiMasi | MIIOCKOCTh;
P P ’ https://m.edsoo.ru
MOJTYTIPOCTPAHCTBO
[TonsTHS: MepeceKkaronIrecs MI0CKOCTH
4 P ’ 1 bubmmorex [JOK
nepeceKaroImecs mpsmMasi | miIoCKOCTh;
P P ’ https://m.edsoo.ru
MOJTYTIPOCTPAHCTBO
MHororpaHHuKu, U300paKeHUE
5 Vp ’ P o 1 bubmuorex [JOK
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUT
P poctp P https://m.edsoo.ru
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKu, H300paKeHHe
6 vp ’ P o 1 bu6mmorex [IOK
MIPOCTEHIIINX TPOCTPAHCTBEHHBIX (PUT
P pocTp P https://m.edsoo.ru
HECYIIECTBYIOIUX O0HEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE 1 bubnuotex [JOK

CICACTBUS U3 HUX

https://m.edsoo.ru




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE

bubmuorex [JOK

8 CJICIICTBUS U3 HUX https://m.edsoo.ru
AKCHOMBI CTEPEOMETPHH U TICPBBIC
9 cienctBus n3 HUX. CriocoOsl 3a1aHus bubnmorex [JOK
HPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. https://m.edsoo.ru
O0603HaueHUS TPSIMBIX U TUIOCKOCTEH
N300pakeHne ceueHuit mupaMuibl, Kyoa u
HF.)I/I?;MI)I, KOTOPBIC MPOXOIST Yepe3 MxX BuGmiorex LIOK
10 pEopa. M3o0pakeHne epecedcHHsI https://m.eds00.ru
OJTy4€HHBIX IIOCKOCTEH. PackpamuBanue o '
MMOCTPOCHHBIX CCUCHHUM Pa3HBIMHU IIBETAMH
N300paskeHne ceueHuit mupaMuibl, Kyoa u
n?mMH, KOTOPBIC MPOXOIST Yepe3 MX BuGmiorex LIOK
11 pé6pa. N3o0paxkeHue nepeceueHust https://m.eds00.ru
MOJIYYEHHBIX TUIOCKOCTEH. PackpamBanue T '
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH
N300paskeHre ceueHuit mupaMuibl, Kyoa u
H?I/I?;MI;I, KOTOPBIC MPOXOIST Yepe3 X BuGmiorex LIOK
12 pé6pa. N3o0paxkeHue nepeceueHust https://m.eds0o.ru
MOJIYYEHHBIX TUIOCKOCTEH. PackpamBanue T '
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH
N300paxenune cedyeHuit nmupamuibl, Kyoa u
HE)I/ISMBI, KOTOPBIC MPOXOIST Yepe3 MxX BuGmiorex LIOK
13 pé6pa. N3o0pakeHune nepeceueHust https://m.eds0o.ru
OJTy4€HHBIX TIOCKOCTEH. PackpamuBanue o '
MMOCTPOCHHBIX CCUCHHI Pa3HBIMH [BETAMH
14 Merton cresioB it MOCTPOSHUS CEUSHUI ﬁgg:_?;:;e;i(glfu
15 Meton cieoB U1l IOCTPOEHUS CEUEHU M. bubmmorex LHJOK




CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru

MeTon ciie10B U1l IOCTPOEHUS CEUEHU M.

bubmuorex [JOK

16 CaoiicTBa rv[epecequHH HPSIMBIX U https://m.eds00.ru
IJI0CKOCTEN
[TocTpoenue ceuenuii B mupamue, Kyoe

17 o TpéM Toukam Ha p&bpax. Coznanue bubnuorex [JOK
BBIHOCHBIX YEPTEXKEH M 3aIKCh IIaroB https://m.edsoo.ru
IIOCTPOEHHUS
ITocTpoenue ceuenuii B nupamue, Kyoe

18 o Tpém Toukam Ha pébpax. Coznanue bubnunorex [JOK
BBIHOCHBIX YePTEXKEH M 3aIKCh I11aroB https://m.edsoo.ru
IIOCTPOEHHUS
ITocTpoenue ceueHuit B nupamue, Kyoe

19 1o TpéM Toukam Ha pébpax. Co3nanue bubmuorex [OK
BBIHOCHBIX YEPTEXKEH M 3aIHCh I1aroB https://m.edsoo.ru
IIOCTPOEHHUS
ITocTpoeHue ceueHuii B nupamue, Kyoe

20 1o TpéM Toukam Ha pébpax. Co3nanue bubmuorex [OK
BBIHOCHBIX YEPTEXKEH U 3aIiCh 11aroB https://m.edsoo.ru
IIOCTPOEHHUS

) [ToBrOpenue mrannmerpun: Teopema o BuGmorex LIOK
MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue https-//m.edsoo.ru
TPEYrOJIbHUKOB
[ToBTOpenue mnanumerpun: Teopema

99 Menenas. PacdeTsl B ceueHUsIX Ha bu6mmorex [IOK

BBIHOCHBIX 4epTexkax. Mcropus pazButus
IUTAHUMETPUU U CTEPEOMETPUN

https://m.edsoo.ru




KonTponbHas padbota "AKCHOMBI

bubmuorex [JOK

23
crepeomerpun. Ceucnus" https://m.edsoo.ru
B3anMHOe pacnonokeHue npsmbIx B
npoctpaHcTBe. CKpelnBaIoIuecs

24 poctp I p bubmuorex [JOK
npsaMele. [IpU3HAKU CKPELUBAIOIINXCS

P P p https://m.edsoo.ru
npsambix. [lapanenbHeie mpsMbIe B
MIPOCTPAHCTBE
Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOW MapalIeIbHON

o5 JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY bubnuorex [JOK
MPOCTPAHCTBA M HE JIeXkKAalIel Ha JaHHON https://m.edsoo.ru
npsMoii. Jlemma o mepecedeHuu
MapajuieIbHbIX MPSMBIX INTIOCKOCTHIO
ITapamnensHOCTE TPEX NPIMEIX. TeopeMa o

26 p P p T p bu6mmorex [IOK
TPEX MapajuIelIbHBIX OPAMBIX. TeopeMa o

P P p P https://m.edsoo.ru
CKPEIIHUBAIOIIUXCS TPSMBIX
[TapannensHOE MPOSKTHPOBAHHE.

97 OcHOBHBIE CBOMCTBA apaJIJIETLHOTO bu6mmorex [IOK
MpoeKTUpOBaHus. M300paXkeHne pa3HbIX https://m.edsoo.ru
¢Guryp B MapayuieIbHON POSKIIHN

EHTpaJIbHAS [IPOEKIUS. YTOII C
Henp p bu6mmorex [IOK
28 COHATPABJICHHBIMA CTOPOHAMH. Y TOJI
https://m.edsoo.ru
MEXTy TIPSIMBIMHU
3amauy Ha JOKA3aTENLCTBO U
2 a bu6mmorex [IOK
29 HCCIIeJOBaHNE, CBSI3aHHBIE C
https://m.edsoo.ru
PaCTONI0KEHUEM MPSMBIX B IPOCTPAHCTBE
TTousaTusa: napajuIeIEHOCTL OIPSIMOU U
P p Bbu6nmuorex [IOK
30 IUIOCKOCTH B mpocTpancTse. [Ipu3nak

MapajuIeIbHOCTH MIPSIMON U TUIOCKOCTH.

https://m.edsoo.ru




CaolicTBa napauienbHOCTU NPSIMOH U
TUIOCKOCTH

FCOMeTpI/I‘-IeCKI/Ie 3aJa4d Ha BBIYHMCICHUC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

bubmuorex [JOK

31 NapauIeIbHOCTBIO MPSIMBIX H TNIOCKOCTEH https://m.edsoo.ru
B IIPOCTPAHCTBE
ITocTpoeHue ceueHus:, MPOXOASIIETo yepes3

32 JAHHYIO MIPSIMYIO Ha YEPTEKE U bubnuotex [JOK
napauIebHOTO APYroi npsimoi. Pacuér https://m.edsoo.ru
OTHOLIEHUH
[TapannenbHas NpoeKuys, IPUMEHEHUE JUIs

33 MIOCTPOCHHUSI CEYCHHH KyOa U bu6muorex LJOK
napauienenurnesa. CBolcTBa https://m.edsoo.ru
napajuieJienunes1a u Ipu3Mbl

34 [TapamtensHbie mockoctu. IIpusHaku bubmuorex [OK
napauIeTbHOCTH IBYX TIOCKOCTEH https://m.edsoo.ru
Teopema o mapajuieIbHOCTH U

35 €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAAIIEN bubmuorex [OK
4yepe3 TOUKY, He IPUHAICKAILYIO JTaHHOU https://m.edsoo.ru
IJIOCKOCTH U CIEACTBUS U3 HEE
CBolicTBa napayuIeNIbHBIX TUIOCKOCTEN: O

36 NapaJIEIbHOCTHU NPAMBIX [IEPECEUCHUS bubnuorex [HOK
IIPU NIEPECeUEHUH JBYX MapauleIbHbBIX https://m.edsoo.ru
IJIOCKOCTEN TpEeTher
CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
0Tpe31<a.>.< napajuieNbHbIX IPSIMBbIX, BuGmiorex [IOK

37 3aKTIOYEHHBIX MEXKTY MapauieIbHBIMU

IIJIOCKOCTAMU, O IICPECCUCHUU HpHMOﬁ C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

https://m.edsoo.ru




38 [ToBropenue: Teopema [Tudaropa Ha bu6mmorex LJOK
IUIOCKOCTH https://m.edsoo.ru

39 IToBTOpEHUE: TPUTOHOMETPUS bu6mmorex LJOK
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru

40 CgoiicTBa Ky0a U MPSMOYTOJIBHOTO bubmunorex [JOK
napauie/ieue 1a https://m.edsoo.ru

41 Brruuciienue uiH OTpPE3KOB B KyOe U bubnuorex [JOK
PSMOYTOJIBHOM MapaslIe/IeUIee https://m.edsoo.ru
[lepneHMKyIAPHOCTD NPSMOM U

42 mockocty. [Ipnusnak bubnuorex [JOK
NEePICHIUKYJIIPHOCTH MPSIMOH 1 https://m.edsoo.ru
IJIOCKOCTH
IlepnieH IUKYIAPHOCTD NPSIMOM U

43 mockocty. [Ipru3Hak bubnuorex [JOK
NEePICHIUKYIIIPHOCTH MPSIMOH 1 https://m.edsoo.ru
IJI0CKOCTH
Teopema o cyniecTBOBaHUH U

44 €MHCTBEHHOCTH NPSMOM, IPOXOAALIEN bubnunorex [JOK
4yepe3 TOUYKY MPOCTPAHCTBA U https://m.edsoo.ru
MEPIEeHIUKYISPHON K MIIOCKOCTH

45 [1110CKOCTH U NEPIIEHIUKYIISAPHBIE UM bu6mmorex [JOK
IpsiIMble B MHOTOI'paHHHUKaX https://m.edsoo.ru

16 [InmockocTH U nepreHINKyIsIpHbIE UM bubnunorex [HOK
IpsiIMble B MHOTOI'paHHHUKaX https://m.edsoo.ru
[lepnieHIuKynsIp M HAKIOHHAS.

47 HOI():TpOéIHI/Iz nel;)neHngynﬂpa 13 TOYKH HA Bubmiorex LIOK

https://m.edsoo.ru

IPSIMYIO

48 [lepnenuKyIsip U HAKJIOHHAS. bubnmorex [JOK




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

https://m.edsoo.ru

49 TeopeMa 0 TpEX nepHeHANKYIIIpax bu6mmorex LJOK
(psimast u oOpaTHasi) https://m.edsoo.ru
50 Teopema o TpEX nepneHANKyIsIpax bubmunorex [JOK
(mpsimast 1 oGpaTHast) https://m.edsoo.ru
51 Yron Mexay CKpeumBarOIMUCS bubnuotex [JOK
IPSIMBIMH https://m.edsoo.ru
[Touck nepreHIuKyIIPHBIX TPSIMBIX C
52 HOMOIIIBIOpHepIIIIeHI}[,I/IKI;/JIﬂpHLII:))( Brbmiorex LOK
. https://m.edsoo.ru
IJI0CKOCTEN
53 OpTOroHajibHO€ MPOEKTUPOBAHUE bubmmorex LIOK
https://m.edsoo.ru
IlocTpoeHnue ceueHuii Kyoa, IPU3MEI,
54 npaBI/II)JILHoﬁ HI/IpaMI/IILBIy c HOI\fOH.ILIO bubmorex [TOK
N https://m.edsoo.ru
OpPTOTOHAJIBLHON MPOEKIINH
IlocTpoenue ceueHuii Kyoa, IpU3MEI,
55 HpélBIEJ‘II;HOfI HI/IpaMI/II[I)Iy c nonfommo Bubmuorex LIOK
. https://m.edsoo.ru
OpPTOTOHAJILHOM MPOEKINH
CummeTpus B IpOCTPaHCTBE Bu6morex LJOK
56 OTHOCHUTEINBHO MIockocTu. [lnockocTu
. https://m.edsoo.ru
CUMMETPHUI B MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHAUKYJIAPHOCTH IIPSIMOU U bu6mmorex [JOK
TJIOCKOCTH KakK CIEJICTBUE CHMMETPUH https://m.edsoo.ru
58 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér bubnunorex [HOK
PacCTOSTHUI OT TOYKH JI0 TNIOCKOCTH https://m.edsoo.ru
59 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér bubnuotex [JOK

paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

https://m.edsoo.ru




CriocoObl OIYCTHTD NEPIICHIUKYIISPHI:

bubmuorex [JOK
60 CUMMETpPHUS, CABUT TOYKHU IO
. . https://m.edsoo.ru
napajiesIbHOW MpsMOi
61 CrBur 1o HenapayIeIbHOU MPSMOH, bubnmorex [JOK
U3MCHEHUE PACCTOSIHUI https://m.edsoo.ru
KonTponbnas pabora "B3aumnoe
p p . bu6mmorex [IOK
62 pacrioyio’keHue MpsIMbIX U IJIOCKOCTEN B
" https://m.edsoo.ru
MIPOCTPAHCTBE
[ToBTOpeHue: yroyn Mexay NpsMbIMU Ha
63 IUIOCKOCTH, TPUTOHOMETpPHUS B bu6muorek LOK
MPOM3BOJILHOM TPEYTOJbHHUKE, TEOpEMa https://m.edsoo.ru
KOCHHYCOB
IToBTOpEHUE: Yroy Mex
64 P yr Y bubmunorex [JOK
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
P P https://m.edsoo.ru
IIPOCTPAHCTBE
65 I'eomeTprueckne METObI BBIYUCICHUS bubnuorex [JOK
yIJia MeXy IPSIMBIMH B MHOTOTPaHHHKAX https://m.edsoo.ru
66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX bubmuorex [OK
YIJIOB IBYTPAHHOTO yTJia https://m.edsoo.ru
67 [lepnenukynspHele miockoctu. CBoiicTBa bu6mmorex [JOK
B3aMMHO MEPIEHANKYISAPHBIX IIOCKOCTEH https://m.edsoo.ru
[Tpu3HAaK MepreHANKYISIPHOCTH
68 IIJIOCKOCTEM; TeOpeMa O MPSAMON bubnunorex [HOK
nepeceyeHus IByX MI0CKOCTeM https://m.edsoo.ru
NEPIEHAUKYIISPHBIX TPEThEH MI0CKOCTH
[IpsaMoyroneHEIN HapajUIeNenuIien; Kyo;
PAMOYT . P Yo, bubmmorex [JOK
69 HW3MEPEHHMS, CBOMCTBA MPSIMOYTOJIBLHOTO

napajjicjcnuicaa

https://m.edsoo.ru




TeopeMa 0 1MaroHany NpsMOYTrOJIbLHOTO

bubnmorex [JOK

70 napasuie/IeuIe1a ¥ CIeCTBHE U3 HEeé https://m.edsoo.ru
CrepeoMeTpuyecKue U NPUKIaIHbIE BuGmiorex LIOK
71 3aJ1a4yM, CBI3aHHbIC CO B3aUMHBIM
https://m.edsoo.ru
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH
[ToBTOpEHME: CKPELIUBAIOLIUECS MPSMBIE, Butmorex [OK
72 napauieNbHbIe MIIOCKOCTH B CTaHJAPTHBIX
https://m.edsoo.ru
MHOT'OTPaHHUKAX
[Tapa mapasnienbHbIX IOCKOCTEH Ha
73 CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE bubnuorex [JOK
MEKIY CKPEITMBAIOIIMMUCS MTPSIMBIMHU B https://m.edsoo.ru
MIPOCTBIX CUTYAIUSIX
74 PaccrosiHue oT TOUKH 70 MIOCKOCTH, bu6mmorex [IOK
paccTosiHue OT MPSAMOM 70 TUNIOCKOCTH https://m.edsoo.ru
Brrunciienne pacCTOSTHUN MEX
75 CerHII/IBaIOHIiMI/ICﬂ prIMI)IMI/IHCy ITOMOIIIBIO Bubmuorex LIOK
. https://m.edsoo.ru
MePIEHIUKYISIPHON TIJIOCKOCTH
TpéXrpaHHblii yroi, HEpaBeHCTBA IS
76 TpexrpanHbixX yrioB. Teopema [Tudaropa, bubnuotex [JOK
TEOPEMBI KOCHHYCOB M CHHYCOB ISt https://m.edsoo.ru
TPEXTPAaHHOIO yIJia
77 DneMeHTHI CPepUIecKOil TeOMETPHH: bubnmnorex [JOK
reoJie3ndecKue JIMHUU Ha 3emiie https://m.edsoo.ru
78 KonTponbnas pabota "YTisl u bubnmnorex [JOK
paccrosHus" https://m.edsoo.ru
79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK bubmuotex [JOK
U €ro 3JIeMEHTHI" https://m.edsoo.ru
80 [Mupamupa. Buasl nupamua. [paBunpHas bubnmorex [JOK




nupamuIa https://m.edsoo.ru
81 [Tpusma. [Ipsimasi 1 HaKJIOHHAS TPU3MBI. bubmunorex [JOK
[MpaBuibHas npu3ma https://m.edsoo.ru
82 [Ipsmoit napamienenunes, bubmunorex [JOK
PSIMOYTOJIBHBIN MMapajuieenunes, Kyo https://m.edsoo.ru
83 Brinyxkiible MHOTOrpanHuku. Teopema bu6mmorex LJOK
Ditnepa https://m.edsoo.ru
8 | Otiteps. Ipsounensie n mommpasnui Brmorex LIOK
MHOFOFpaHHIK https://m.edsoo.ru
85 KontponbHas padora "MHororpaHHuku" ﬁggg?;;i;igfu
86 [TonsiTHE BEKTOpA Ha IJIOCKOCTH U B bubnnorex [JOK
MPOCTPaHCTBE https://m.edsoo.ru
bubnuotex [JOK
87 Cymma BekTOpOB https://m.edg)o.ru
88 Pa3snocTh BekTOpOB BH6H_HOT6K LoK
https://m.edsoo.ru
89 [TpaBwiio mapamienenuena ]EESSJ,I:I;I/?T:.C;S%S.I:U
90 YMHOKEHHE BEKTOpa Ha YHCIIO Bubmorex LIOK
https://m.edsoo.ru
https://m.edsoo.ru

TUIOCKOCTH
92 CkansipHO€ TTPOM3BEICHUE ﬁ;gﬁ?fr};:;igfu
93 Brruucnenue yria Mexay BEKTOpaMu B bubnuotex [JOK




POCTPaHCTBE https://m.edsoo.ru
94 [Ipocreiimme 3agauu ¢ BEKTOpa 1 bubmorex [TOK
TeHIIN YK ¢ BEKTOPaAMH
P 8 P https://m.edsoo.ru
bu6 OK
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 h'ftlp::jllcr);l[.eg;io.ru
bub6 OK
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 h;tlpsjil;ll(;;ée}:jio.ru
. bu6mmorex [IOK
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1

https://m.edsoo.ru
bu6 K
98 O0001IeHrEe U CUCTEMATH3aIs 3SHAHUH 1 hgpi?/?;i;ig.ru
b K

99 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1 nomotex 1O
https://m.edsoo.ru
b K

100 HToroBast KOHTpOJIbHASA paboTa 1 nommorex 10
https://m.edsoo.ru
b K
101 HToroBast KOHTpOJIbHASA paboTa 1 h:tlgsj.l:l;l/(r)TT].e;if)).ru
b K

102 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 nomorek 110
https://m.edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




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

I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunonepHoe ooiectBo «M3natensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

['eometpus, 10-11 knaccel .Metoauueckue pexkomeHaanuu kK yueonuky JI. C.
Artanacsna, B. ®@. byty3osa, C. b. Kagomuesa u np . ba3oBblii 1 yriyOieHHbIH
YPOBHH.

IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

1) https://interneturok.ru/

2) https://m.edsoo.ru
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