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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisieTCS OJHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POpMHUpyEMOe MPU U3yUYEHUHN 00YUaIOIIUMUCS
NOHATUMHBIX OCHOB TIE€OMETPUM, IPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELICHUU T€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUIaTh W OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IIpU
pELICHUH 337a4 €CTECTBEHHO-HAYYHOIO LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs1 mporpaMmMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJIEHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaIOIUXCs IPU U3YYEHUN
rEeOMETpUH, KaK COCTaBJsAOUIed mpeaMeTHOl obmactu «Marematuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKMX T€OMETPUUECKUX 3HAHUM U JEHCTBUM, CIEIU(PUYHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCHEIMIHOTO MPOPEeCcCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SABJISFOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMuUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUMX MOJEISAX, MO3BOJIAIOLIMX ONMCBHIBATH M M3y4daTb
pa3HbIe SIBJICHUS OKPYKalOUIEro MUpa, 3HaHWE MOHATUMHOTO amiapara o pa3ieiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpHUU;

dopMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TIOHATUSMHU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJCHNUN PACCYKIACHUM;

dbopMupoBaHHE YMEHHUS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJIUTH JOKA3aTEIbHbIE PACCYKICHHS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUHU MaTEeMAaTUYECKUX YTBEPKICHUI U POJIM aKCHOMATHKHU B TIPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE H COBEPIICHCTBOBAHME MHTEUICKTYalIbHBIX U  TBOPYECKUX
CrocoOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATHFHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh MPOSIBICHUS T'E€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyUYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOTO Kypca «['eomerpusi» B
10-11 «xmaccax sBisaroTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPHUH HA YIIIyOJIIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH  paclpeiensercs He TOJIbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHusi DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO TOoJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiaiuch HEOAHOKPAaTHO. TO  MO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSIMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTFOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYTO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIMIUXCs, PACIIUPSS U YTITyOIsist
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon kK M3y4EHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  yciuoBus Ui auddepeHunanuiu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX 00pa30BaTeNIbHBIX MporpamMM, OOecHeuuTh YIIIyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeaMera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodecCuoHaTbHBIM 00pa30BaHUEM.

Ha wuzyuenme yuebHoro kypca «l'eomerpusi» Ha YriayOJ€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 waca B Henenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelmBaromuecss mnpsmble. [Ipu3HaKuM CKpemIMBarOMIAXCA
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajlIEIbHOrO MpoeKTUpoBaHus. M300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IJIOCKOCTH, CBOWCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX ILUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYJISIPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIN
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuia. TeopemMbl KOCHHYCOB M CUHYCOB [l TPEXTPAHHOTO yIJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromsHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIBHBIN MMapaJUIENEIUIIE] U €r0 cBocTBa. Kparyanimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: N-yronbHas nupaMuja, NpaBUiIbHAsS U yCeUEHHAs
nupamubl. CBolicTBa péOep U OOKOBBIX TpaHEH TMPaBUIBHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOTPDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, kyo. Ilpencrasnenue
O MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, JOAECKAdAP U UKOCABP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOU 1pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpPEMA O
IJIOIIAIA YCEUYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulesienunesa, CUMMETPUS IPAaBWIBHBIX IMPU3M, CUMMETpHUsA IPAaBUIIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapaienenunena. Teopema O pas3ioKEHUHM BEKTOpA IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEJCTABICHUE O MATEMATHUECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMeHHe
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) IaTPUOTHYECKOE BOCIIUTAHNE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUM B JAPYTrUX HayKax, TEXHOJIOrusX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U JEATeTbHOCThIO YU€HOr0, OCO3HAHHE JINYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsT SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 30pOBOTo M 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10oBOE BOCIMTAHHE:

TOTOBHOCTh K TPYydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
pasnuyHbiM  cepaM  MPOPECCUOHAIBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrt W peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUH BCEH JKW3HHM, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIUS
Ha TIPUMCHCHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3a7a4 B 00JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOH MTPAKTUKH, TOHMMaHUE MaTEeMAaTHIECKOU
HAyKHU Kak cepbl 4eTOBEYECKOM IEATeTbHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTHU
JUTSL pa3BUTHUS ITUBUIN3AIINY, OBJIAJCHHUE SI3bIKOM MaTEMaTUKH U MAaTeMaTHU4eCKOU
KyJIbTYpO# Kak CPEJCTBOM MTO3HAHMS MHPA, TOTOBHOCTH OCYIIIECTBIIATH MMPOCKTHYO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAIBHO U B TPYTIIIC.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornyeckue AeMCTBUA:

BBISIBJISITh U XapPAKTEPU30BATH CYIICCTBCHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIUPOBAThH
OTpeieSICHUs TIOHITUH, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIacCUPUKaIIy,
OCHOBAHUS JIJIs1 0000IIEHUS M CpaBHEHHUSI, KpUTEPUH IIPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBATH W  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX W YTBEPXKICHUSIX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBEIOMpATh CMOCOO pemieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanboJIee OAXOSAIINN ¢ YUETOM CaMOCTOSTEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHpYIOIIHE  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOllecca, a TaKXkKe BBIABUTATH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJIATH Je(UUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3TUIHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpOBaTh HMHGOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTax, JaBaTb IMOSICHEHHS II0 XOAYy pELICHUS 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISITH ILJIAH, AJITOPUTM PELICHUS 3a/1a4i, BRIOMPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUM ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa pEIICHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LUEIH U YCIOBUSAM, OOBACHITh IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Yy4eOHbIX 3aJady, NPUHUMATh I1elb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYk AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyHmHoBbIX (opmax paboThl (00CyxkAeHUS, OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh PA0OTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT 1O KpUTEpUsM, C(HOPMYIUPOBAHHBIM  yYaCTHHUKAMHU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



CBOOOJHO pACIO3HABaTh OCHOBHBIE BHUABI MHOIOTPAaHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KJIacCU(pUKaLUY;

CBOOO/IHO  ONEpUPOBAaTH  IOHATUSIMH, CBSI3AHHBIMH C  CEUYEHHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIITOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

CTPOUTb CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOIAMH, BBIIOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpHU3Ma,
NUpPaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOopMyT;

CBOOOJHO OINEPUPOBATHh MOHITHSMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTD,
OCbh 1 IJIIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBATh MOHSATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITMOJIHATH IEHCTBUS Ha/l BEKTOpPaMH;

pemaTh 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIICHWH U
HaXO0XKJEHUE FEOMETPUUYECKUX BEIMYNH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pEelIeHN MaTEeMaTUYECKUX 3a/ad IOBBIIMIEHHOIO WM BBICOKOI'O YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;
U3BJIEKaTh, NPeoOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHSATh TMOJYYEHHbIE 3HAHUS Ha MpPAKTUKE: CpaBHUBATh W
aHAJIM3UPOBaTh PEAbHBIE CUTYAllMH, MPUMEHATh H3yUYECHHbIE MOHATHS B
mpolecce IMOMCKA  pelleHusT MaTeMaTU4yecku  CcQOopMyJIMpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajireOpbl, pelarb NpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOX/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TPEJCTAaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPHH Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsbl
bubnuoreka [IOK
1 B 2 1
BEJICHHE B CTEPCOMETPHIO 3 httos://m.edsoo.ru
9 B3aumHoe pacnonoxeHue npsiMbIx B 6 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso00.ru
3 [TapannienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8 bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U o5 Bbu6moteka [JOK
IJIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru
) VYribl U paccTosTHUS 16 1 brbmmorexa LTOK
https://m.edsoo.ru
6 MHororpanHuku 7 1 brbmmorexa LTOK
https://m.edsoo.ru
bubmmoreka IIOK
7 B 12
SKTOPEL B HPOCTPArCIne https://m.edsoo.ru
3 [ToBTOpEeHMEe, 00001IEHNE U cUCTEMATH3ALUS 5 5 bubmmnoreka [HOK
3HaHUHN https://m.edsoo.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OcHoBHbIE TpaBUiia H300paKeHUs HA
bubnuoreka [{OK
1 PHUCYHKE IJTIOCKOCTH, MapauIebHBIX 1
https://m.edsoo.ru
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, mpsimas,
IJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
bubnuoreka [{OK
2 MpaBuIia U300paKeHHs HA PUCYHKE 1
https://m.edsoo.ru
TUTOCKOCTH, MTAPAIIICIIbHBIX TIPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
[TonsTHA: TepeceKkaronIecs I0CKOCTH,
bubnmmorexa LIOK
3 nepeceKaroIuecs mpsiMasi v MiIoCKOCTh; 1
https://m.edsoo.ru
MOJTyIPOCTPAHCTBO
[TonsaTust: nepecekarouecs MI0CKOCTH,
but6mmoreka [IOK
4 nepeceKaroIuecs mpsiMasi v miIoCKOCTh; 1
https://m.edsoo.ru
MOJTyIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
. bubnuotexa [JOK
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD, 1
https://m.eds00.ru
HECYIIECTBYIOIINUX 00OBEKTOB
MHororpaHHuKH, U300pakeHne
. bubmuoreka [{OK
6 MPOCTEHIIINX MPOCTPAHCTBEHHBIX (PUTYD, 1

HECYIIECTBYIOIINX 00bEKTOB

https://m.edsoo.ru




7 AKCHOMBI CTEPEOMETPUHU U TTEPBHIE bubnmoreka [JOK
CIIEICTBUS U3 HUX https://m.edsoo.ru

8 AKCHOMBI CTEPEOMETPUHU U TIEPBHIE bu6muoreka [IOK
CJIEJCTBHS U3 HUX https://m.edsoo.ru
AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE

9 ciencTsus n3 HuX. CriocoOsl 3a1aHus but6mmoreka [IOK
MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE. https://m.edso00.ru
O0603HaueHus NPSMbIX U IUIOCKOCTEN
H300paxeHne cedyeHuit mupamMmuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOASAT Yepe3 UxX

10 p€opa. M3o0pakeHne nepeceueHus bubanorexa [JOK
IIOJIyYEHHBIX TUIOCKOCTEH. https://m.edsoo.ru
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU
H300paxeHune cedeHuit mupamuibl, Kyoa
Y TIPU3MBbI, KOTOPBIE MPOXOAT Yepe3 X

11 pEbpa. N3o0paxkeHue nepeceyeHus bubnmnorexa [JOK
MOJTYYEHHBIX IUIOCKOCTEM. https://m.edsoo.ru
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMH IIBETAMU
N3o0paxeHne cedeHnit mupamMuibl, Kyoa
Y TIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX

12 pé6pa. N3o0paxeHue nepeceueHus bubnmnorexa [JOK
MOJTYYEHHBIX IIOCKOCTEM. https://m.eds00.ru
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HBIMH IIBETAMU
N300paxeHune cedeHuit nmupamuibl, kyoa

13 Y TIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 uX bubmmorexa LIOK

pé6pa. N3o0paxeHue nepecedeHms

https://m.edsoo.ru




IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpamBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETaMH

. bubnuorexa [JOK
14 Mertopn ciie0oB AJis MOCTPOCHUSI CEUCHUN
https://m.edsoo.ru
Mertopa cieoB Uit HOCTPOCHUS CEUCHHI.
. . bubnuorexa [{OK
15 CBolicTBa niepece4eHuil PsIMbIX U
B https://m.edsoo.ru
IUIOCKOCTEH
Merton cieoB Uit HOCTPOCHUS CEUSHHI.
. . bubnuoreka [JOK
16 CBolicTBa niepece4eHnil MpsIMbIX U
. https://m.edsoo.ru
IJIOCKOCTEH
[Toctpoenue ceuenuii B nupamue, Kyoe
17 o TpéM Toukam Ha péopax. Coznmanue bubanorexa [JOK
BBIHOCHBIX 4EPTEkKEH U 3aIHUCh 11aroB https://m.edsoo.ru
MOCTPOCHHS
[TocTpoenue ceuenuii B nupamuse, Kyoe
18 1o TpéM ToukaM Ha pébpax. Co3nanue bubmuoteka [IOK
BBIHOCHBIX YEPTEXKEH U 3aIKCh 11aroB https://m.edsoo.ru
MIOCTPOCHHS
[TocTpoenue ceuenuii B nupamue, Kyoe
19 1o TpéM ToukaM Ha pébpax. Co3naHue bubmuorexa [IOK
BBIHOCHBIX YEPTEXKEHN U 3alUCh 11aroB https://m.edsoo.ru
MOCTPOCHHSI
[TocTpoenue ceuenuii B nupamue, Kyoe
20 no TpéM ToukaM Ha pébpax. Co3nanue bu6muoreka [JOK

BBIHOCHBIX YEpTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

https://m.edsoo.ru




[ToBTOpenue nnanumerpun: Teopema o

21 [IPOIIOPLIMOHAIBHBIX oTpe3kax. [1lomoOue buGnuorexa [IOK
porop P ' https://m.edso00.ru
TPEYroJbHUKOB
IToBTOpenue nnanumerpun: Teopema
29 Menenas. PacueThl B ceUCHHAX HA bubnunoreka LIOK
BBIHOCHBIX 4epTrexax. Mcropus pa3surus https://m.edsoo.ru
IUTAHUMETPHUH U CTEPEOMETPUH
23 KonTponpHas padora " AKCHOMBI bubnuoreka [{OK
crepeomerpun. Ceuenus" https://m.edsoo.ru
B3aumHoe pacnonoxeHue npsmMbix B
npoctpancTBe. CKpermBaronmecs
bubnuoreka [{OK
24 npsimbie. [Ipu3HaKu CKpeuBaoIuxcs
https://m.edsoo.ru
npsiMbIX. [lapamiensHblie mpsMbIe B
MIPOCTPAHCTBE
Teopema o CylieCTBOBaHUH U
€MHCTBEHHOCTH MPSMOI1 MapaiebHON
o5 JTAHHOM IPSIMOM, MPOXOANIEH uepes bubnmnorexa [JOK
TOYKY MPOCTPAHCTBA U HE JIKAIEH Ha https://m.edsoo.ru
JTAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
MapaUIeITLHBIX TMPSIMBIX IIOCKOCTHIO
[TapannensHOCTH TpeX NMpsIMBIX. Teopema
N bubmuoreka [TOK
26 0 TpEX mapauleabHBIX NpsAMbIX. Teopema
https://m.edsoo.ru
0 CKPEIIUBAIOIINXCS TTPSIMBIX
[TapannensHOe MPOSKTHPOBAHHE.
97 OCHOBHBIE CBOICTBA NapaJlJIEILHOTO bubmmorexa [JOK

npoekTupoBanus. 300pakeHne pa3HbIX
¢buryp B nmapamienTbHON TPOSKITUU

https://m.edsoo.ru




lentpanpHas mpoekuus. Yromi ¢

bubnunoreka LIOK
28 COHAIIPaBJICHHBIMU CTOPOHAMU. YTOII
https://m.edsoo.ru
MEX1y IPSIMbIMHU
3aauM Ha JOKa3aTeNIbCTBO U
29 HCCIICAOBAHUE, CBA3AHHBIC C bubnunoreka LIOK
pAacIOIOKEHUEM IPSIMBIX B https://m.edsoo.ru
MIPOCTPAHCTBE
[TonATHS: mapamIeIbHOCTD NPSAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
. bubmmoreka [JOK
30 napaIeIbHOCTH MPSMON ¥ MIIOCKOCTH.
i . https://m.edsoo.ru
CaolicTBa napauieaIbHOCTU IPSIMON U
TUIOCKOCTH
I'eomeTpuueckre 3aa4n Ha BEIYUCIICHHE
31 1 JIOKa3aTeJIbCTBO, CBSI3aHHBIC C bubnuoreka [{OK
MapaJuIeIbHOCTHIO IPSAMBIX U TIIIOCKOCTEN https://m.edsoo.ru
B IIPOCTPAHCTBE
[TocTpoeHune cedueHus, poOXOAIIEro
32 yepe3 JaHHYIO NMPSMYI0 Ha YepTexe U bubmuoteka [IOK
MapajuIeIbHOTO IPyron npsamoil. Pacuér https://m.edsoo.ru
OTHOUIEHUI
[TapannenpHas IpOEKIUs, TIPUMEHEHUE
33 JUISI TIOCTPOEHUS ceueHU Ky0a 1 bubmuorexa [IOK
napauienenuneaa. CBoncTaa https://m.edsoo.ru
napaieNienue1a ¥ MpU3Mbl
34 [TapannensHble nnockoctu. IlpusHaku bubnuorexa [JOK
MapauIeNbHOCTU JBYX IJIOCKOCTEN https://m.edsoo.ru
Teopema 0 nmapaieIbHOCTH U
but6mmoreka [IOK
35 €MHCTBEHHOCTH TJIOCKOCTH,

HpOXOI[HH.ICfI 4epe3 TOUKY, HE

https://m.edso0.ru




MIPUHAJICHKALLYIO TAHHOU TJIOCKOCTH U
CIIEICTBUS U3 HEE

CBolicTBa napasuleabHbIX IUIOCKOCTEN: O

NnapajiCJIbHOCTH NPAMBIX IIEPCCCUCHUA

but6mmoreka [JOK

3 IIPU IIEPECEUEHUH [IBYX M1APAUICIBHBIX https://m.edsoo.ru
IIJIOCKOCTEM TpeThen
CBoiicTBa mapaylIeIbHBIX TIOCKOCTEH: 00
OTpe3Kax NapajuleIbHbIX NPSMBIX,

37 3aKJIF0YEHHBIX MEX/y HapajlieIbHbIMU bubmmorexa LIOK

. https://m.edsoo.ru

IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM ©
JBYMsl IapaJlJIebHBIMU TUIOCKOCTSIMU

38 [ToBTopenue: Teopema Iludaropa Ha bubamnoreka [JOK
IUIOCKOCTH https://m.edsoo.ru

39 [loBTOpEHME: TPUTOHOMETPUS bubmmoreka [JOK
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA https://m.edsoo.ru

40 CgoiicTBa Ky0a ¥ MPSIMOYTOJIBLHOTO bubnuoteka [JOK
napasuiesienurena https://m.edsoo.ru

41 Brruncnenue 1amH OTpe3KOB B KyOe u bubnmnorexa [JOK
IIPSIMOYTOJIBHOM IapajuieIenuIee https://m.edsoo.ru
IlepneHAUKYISAPHOCTD MPSAMON U

42 rockocty. [Ipusnak bubnuorexa [JOK
MIEPIICHIUKYISPHOCTH IIPSMOU U https://m.edsoo.ru
IJIOCKOCTH
[IepnieHIUKYIAPHOCTD NPAMOU U

43 mockocty. [Ipusnak bu6muoreka [JOK

NEPIEHUKYJISPHOCTU IPSIMON U
IUIOCKOCTH

https://m.edso0.ru




Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIECH

bubnunoreka LIOK

44
yepes TOUKY NMPOCTPaHCTBA U https://m.edsoo.ru
MEPIEeHIUKYISIPHOM K IITOCKOCTH
45 [InockocTu U neprneHauKyJJISpHbIE UM bubnmoreka [JOK
IIPSIMBIE B MHOTOI'PaHHHUKAX https://m.edsoo.ru
46 [ImockocT ¥ IEepNEHIUKYJISIPHBIE UM bu6muorexa [JOK
IIPSIMBIE B MHOTOI'PaHHHUKAX https://m.edsoo.ru
[leprienquKyIsip ¥ HAKJIOHHASI.
47 HOiT oeHI/Iey nep IIEHIUKYJIIpa U3 TOYKU buGnnorexa LIOK
P P YIP https://m.edsoo.ru
Ha MPAMYIO
[lepnienauKyJIAp ¥ HAKJIOHHASA.
48 HoiT OeHI/IZ nep MeHIUKYJIsIpa U3 TOYKH bubmmorexa [IOK
P PHERIHEY TP https://m.edsoo.ru
Ha MPAMYIO
49 Teopema 0 TpEX nmepHeHIUKYJISpax bubamnoreka [JOK
(mpsimast 1 oOpartHas) https://m.edsoo.ru
50 Teopema o Tpéx NepHeHANKYIAPAX bubmuorexa [IOK
(mpsimast u oOpaTHast) https://m.edsoo.ru
51 Yron Mmexay CKpenuBarmuMUCs bubnuotexa [JOK
PSIMBIMU https://m.edsoo.ru
[Touck nepreHuKYJISPHBIX MPSIMBIX C
52 IOMO I)}opne neHyHKpns[ HI)II:( brbmorexa [JOK
HI . PHCHHKY AP https://m.edsoo.ru
MJIOCKOCTEH
bubmmotexa LIOK
53 OproroHaibHOE MPOESKTUPOBAHHE
https://m.edso00.ru
[TocTtpoeHune ceuenuii ky0a, MPU3MEI,
P . 4 P bubmuoreka [IOK
54 MPaBWJILHON MUPaAMHUJIBI C TOMOIIIBIO

OpPTOTOHAJILHON IIPOEKIINU

https://m.edso0.ru




[Toctpoenue ceuenuii Kyoa, mpuU3Msbl,

. bubnuorexa [IOK
55 MPABUJIbHOM MUPaAMUJIBI C TIOMOIIBIO
. https://m.edsoo.ru
OpPTOTOHAJILHOM MPOEKIINH
CumMMeTpHs B IPOCTPAHCTBE
bubmunoreka LIOK
56 OTHOCHUTEJIBHO I10ckocTu. Ilnockoctu
. https://m.edsoo.ru
CUMMETPUN B MHOTOTPaHHUKAX
57 [Ipu3Hak nepneHIuKyJISIpHOCTH TPSIMOI bu6muorexa [JOK
Y IUIOCKOCTH KakK CIEACTBUE CUMMETPUU https://m.edsoo.ru
58 IIpaBuibHBIE MHOTOTpaHHUKH. Pacyér bubmmoreka [JOK
pacCTOSAHUM OT TOYKH J0 IJIOCKOCTH https://m.edsoo.ru
59 [IpaBunbHble MHOTOrpaHHUKH. Pacuér Bbu6mmoteka [JOK
pacCTOSIHUM OT TOYKH JI0 TIOCKOCTH https://m.edsoo.ru
CnocoObl OIyCTUTH NEPIICHIUKYISPHI:
bubnuoreka [{OK
60 CUMMETpHS, CIABUT TOYKH TIO
. . https://m.edsoo.ru
napauleIbHON MpsMON
61 CnBur no HenapaJieabHOU MPAMOH, bubnuoteka [JOK
U3MEHEHUE PACCTOSTHUN https://m.edsoo.ru
KonTponbhas pabora "B3aumuoe
. bubnuoteka [JOK
62 pacrioNokeHue MPSIMBIX U TUNTIOCKOCTEH B
" https://m.eds00.ru
MIPOCTPAHCTBE
[ToBTOpEeHME: Yyrom MeX Iy MPSIMBIMA Ha
63 IIJIOCKOCTH, TPUTOHOMETPHS B bubnuorexa [JOK
MPOU3BOJILHOM TPEYTOJIBHUKE, TEOpEMA https://m.edso00.ru
KOCHUHYCOB
[ToBTOpEHME: YTOI MEKITY
bubmmotexa LIOK
64 CKPEITUBAIOIIMMUCS TTPIMBIMH B

POCTPAHCTBE

https://m.edsoo.ru




FeOMeTpI/I‘-IeCKI/Ie MECTOAbI BBIYMCIICHUA

65 TJIa MEXIY IIPSAMBIMU B buGnuorexa [IOK
Y Y P https://m.edsoo.ru
MHOTOI'PaHHHKAX

66 JIByrpansbiii yroj. CBONCTBO JTMHEUHBIX bu6nuorexa [IOK
YIJIOB IByTPAHHOIO yTiia https://m.edsoo.ru
[TepnenauKyIsIpHBIC TIIOCKOCTH.

. but6mmoreka [IOK

67 CBoiicTBa B3aMMHO MEPIICHINKYJIISIPHBIX

B https://m.edso0.ru
IIOCKOCTEH
[Tpu3Hak neprneHIuKyJISpHOCTH

68 IJIOCKOCTEMH; TeopemMa o MpsMoun bubmmoreka [JOK
MEpPECEUCHUS IBYX IIJIOCKOCTEH https://m.edsoo.ru
NEPIEeHIUKYISPHBIX TPEThEeH MIOCKOCTH
[IpssMOyTOJIBHBIN MTapaieenumne; Kyo;

Y . > YD Bbu6mmoreka [IOK

69 U3MEPEHHs], CBOMCTBA MPSIMOYTOIBEHOTO

https://m.edsoo.ru
napajuiejenumneaa

70 Teopema 0 AuaroHanu NpPsIMOYTOJIBHOTO bubnuotexa [JOK
napasuiesienuIie/la v CIeICTBUE U3 Hee https://m.edsoo.ru
CrepeomeTpruecKue 1 NpUKIaJIHbIE

bubnmorexa LIOK
71 3a1a4u, CBSI3aHHLIE CO B3aUMHBIM
https://m.edsoo.ru
PaCIIOIOKEHUEM TIPSIMBIX U TJIOCKOCTH
[ToBTOpEHME: CKpEMMBAIOIIUECS TPSMBIE
’ bubnmmorexa LIOK
72 napajuieiabHble INIOCKOCTH B
https://m.edsoo.ru
CTaHJapTHBIX MHOTOTPaHHUKAX
[Tapa mapannenbHbIX MJI0CKOCTEN Ha
73 CKPEILIMBAIOIINXCS MIPSAMBIX, PACCTOSIHUE bubnuotexa [JOK

MCKAY CKPCHIMBAOIIIUMHUCA IPAMBIMUA B
MMPOCTBIX CUTyalUIX

https://m.edso0.ru




PaccrosHue oT ToOukH J0 IIIIOCKOCTH,

bubnunoreka LIOK

74 g
pacCcTOsHUE OT MPSIMOM JI0 MIIOCKOCTH https://m.edsoo.ru
Brruucnenue paccTosHUN MEXKIY
75 CKPEIMBAIOUIMMHUCS TPSMBIMH C bu6muoreka [IOK
MMOMOUIBIO NIEPIIEHAUKYJIIPHOM https://m.edsoo.ru
IJIOCKOCTH
TpéxrpaHHblil yroJy, HEpaBEeHCTBA JJIs
76 TpeXrpaHHbIX yrioB. Teopema bubnuoreka [IOK
[Mugaropa, TeopeMbl KOCHHYCOB U https://m.eds00.ru
CHUHYCOB Il TPEXIPAHHOTO yIJIa
77 DnemMeHTHI chepuuecKoil reOMEeTpUu: bubanorexa [JOK
reofie3nYecKye JUHUU Ha 3eMIiie https://m.edsoo.ru
78 KonTponbhas pabota "Yrisl u bubmmoreka [JOK
paccrossHus" https://m.edsoo.ru
79 CucreMmaru3amus 3HaHUH bubnuoreka [{OK
"MHOrorpaHHMK 1 €ro 3JI€MEHTHI" https://m.edsoo.ru
80 [Tupamuna. Buas! nupamug. [IpaBunsHas bubmuorexa [IOK
nupamua https://m.edsoo.ru
81 [Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI. bubmuoreka [JOK
IIpaBunpHas npusma https://m.edsoo.ru
82 [Ipsimoii napannenenunen, bubmuoteka [IOK
IPSIMOYTOJIbHBIN Mapajienenumnen, Kyo https://m.edsoo.ru
83 Brinykisle MHOrOrpanHuku. Teopema bubmuorexa [JOK
Ditnepa https://m.edsoo.ru
Brimykisle MHOTOrpaHHUKH. Teopema
. bubnuotexa [JOK
84 Oiinepa. IIpaBunpHbIEe N

MOJIYyIIpaBHUJIbHBIC MHOTOTPAHHUKHU

https://m.edsoo0.ru




bubmunoreka LIOK

85 KontponsHaas padora "MuororpaHauku”
p p P https://m.edsoo.ru
86 [TonsiTHe BEKTOpa Ha IJIOCKOCTH U B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru
bubmunoreka LIOK
87 C e
YMMa BEKTOpOB https://m.edsoo.ru
b K
88 Pa3HocTh BEKTOpPOB nommorexa [10
https://m.edsoo.ru
bubnuoreka [{OK
89 [IpaBuiio nmapajuieenuiiesa
p p a https://m.edsoo.ru
90 YMHOXk€EHHE BEKTOpa Ha YHUCIIO bubmorexa HOK
https://m.edsoo.ru
Paznoxxenue BekTopa mno 6azucy Tpéx
. bubnuoreka [{OK
91 BEKTOPOB, HE JISIKAITUX B OJTHOM
https://m.edsoo.ru
[UIOCKOCTH
bubnmmorexa LIOK
92 CkanspHoe Ipou3BeIeHUE
p p a https://m.edsoo.ru
93 Brruucnenue yria Mexxay BEKTOpaMu B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru
but6mmoreka [JOK
94 IIpocTeiimue 3agaun ¢ BEKTOpaMU
p A p https://m.edsoo.ru
95 IIpocTeiimue 3agauu ¢ BEKTOpaMU bubnnorexa [IOK
p A p https://m.edsoo.ru
96 IIpocreiinme 3aga4u ¢ BEKTOpaMU bubnnorexa [IOK
p a p https://m.edsoo.ru
97 [Ipocreiinme 3a1auu ¢ BEKTOPAMHU bubnnorexa [IOK
p g p https://m.edsoo.ru
b K
98 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN nbmmorexa [0

https://m.edsoo0.ru




bubmunoreka LIOK

99 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
https://m.edsoo.ru
but6mmoreka [JOK
100 HroroBast koHTpoIbHAs paboTa 1 https://m.edsoo.ru
101 Hrorosast KoHTpoOJIbHAS paboTa 1 bubamoreia LOK
https://m.edsoo.ru
102 O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN 1 bubamorexa [IOK
https://m.edsoo.ru
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaremaTuka: anredpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomues C.b. u
np., AkuronepHoe obiectBo «M3naTensctBo «IIpocBemienue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
I'eomeTpus, 10-11 knaccel .MeTonuueckue pekoMmeHaanuu K yueonuky JI. C.

Aranacsna, B. ®@. byry3ona, C. b. Kagomiuesa u ap . ba3oBslii 1 yriryOieHHBIHI
YPOBHH.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1) https://interneturok.ru/
2) https://m.edsoo.ru
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