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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpH  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YAaCTHOCTHU
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»  4yepe3  OOeCleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUHM 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 TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMM  TOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPaHHUKHM M Te€ja BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

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

dbopMupOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHWY MaTEMATUIECKUX YTBEPKIACHUN U POJIM aKCUOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
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,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  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 COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, pacHpeleEHHBIM IO ToJAaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

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

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COIEPKAHUE OBYYEHMUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE IOHATHUA CTEpEOMETPUH. ToUKa, MpsiMasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MOCTPOECHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anmHOE pacnosokeHWe NpsAMBIX B IPOCTPAHCTBE: IEPECEKaroIuecs,
IapajulesIbHbIE U CKpEIIMBAOIKecs npsMbie. [Ipru3Haku CKpemmBarOmMMUXCs MPSAMBIX.
[TapannenbHOCTh MPSAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE: NapajUleIbHbIC MPSMbIC B
IIPOCTPAHCTBE, NAPAJUIEIBHOCTh TPEX INPSAMBIX, IAPAJUICIBHOCTh MNPSIMOU U
mockoctu. IlapamienbHoe W LEHTpalibHOE MPOCKTUPOBaHUE, W300pakeHue Guryp.
OcHOBHBIE CBOIWCTBa MapajuIeIbHOIO MpOEeKTUpoBaHus. IM300paxeHnue ¢uryp B
MapajuIeIbHOM NPOEKUUH. YTJbl C COHANpPaBIECHHBIMA CTOPOHAMH, YIOJl MEKIY
OpsAMBIMA B IpOCTpaHCTBE. Ilapa/uieIbHOCTH  IUIOCKOCTEH: — IapajulesIbHBIC
IIJIOCKOCTH, CBOMCTBA IapajuIeNIbHBIX IIIOCKOCTEN. [IpocTeniue npocTpaHCTBEHHBIE
(Urypsl Ha MJIOCKOCTH: TETPA3AP, NapaJlJIeIeNUNe, TOCTPOECHUE CEUEHUIA.

[leprieHANKYISPHOCTh NPSIMOM M IUIOCKOCTH: NEPNEHIAUKYJISIPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSIMbIC NTapaJIJIEIbHbIC U MEPIICHIUKYIISPHBIE K TJIOCKOCTH, PU3HAK
MEPIEHAUKYJIAPHOCTH NPSIMOU U IUIOCKOCTH, TEOPEMA O MPAMOMN MEPIEHIUKYISPHON
wiockocTh. OpTOrOHaNBHOE MNPOEKTHpOBaHWE. llepneHAuKyIslp W HaKJIOHHBIE:
pacCTOssHME OT TOYKM 1O IUIOCKOCTH, PAacCTOSHUE OT MpPSAMOW 10 IUIOCKOCTH,
npoekuusi (Urypbl Ha IUIOCKOCTh. llepneHAuKyJISpHOCTh MIIOCKOCTEH: NpH3HAK
NEPIEHAMKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema o TpEX NeprneHIuKyIsapax.

VYTIbl B IPOCTPAHCTBE: YO MEXIY MPSIMON U TNIOCKOCTBIO, IBYTPAHHBIN yIOJI,
JIMHEWHBIA YTOJI IBYTPAHHOIO yria. TpéXrpaHHbI U MHOTOIpaHHbIe yribl. CBOKWCTBA
IJIOCKUX YIJIOB MHOTOrpaHHOTO yria. CBOWCTBA IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJII TPEXTPAHHOTO YyTJa.

MHoOrorpaHHuK#

Buabl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPHU3Mbl, OOKOBask M IMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, TpsAMOYroiabHBIA MapaJIEICNUIE] U €ro cBorMcTBa. Kparuaiiume
IyTH Ha TMOBEPXHOCTHM MHOTrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHAas
teopema [ludaropa. [lupamuga: n-yronbHas mupamuaa, MPaBUIbHAS U yCEUEHHAS
nupamubel.  CBoiicTBa péOep W OOKOBBIX TpaHEH MPaBUIBHOW IMMHPAMUIBI.
[IpaBuibHBIE MHOTOIDAHHUKH: MpPAaBWIbHAA IMpU3Ma W NpaBUJIbHAs NHPAMHUIA,
npaBuiIbHAs TPEyrojbHas NMUpaMuia U NpaBWIbHBIA TeTpadp, kyO. [IpeacraBienue
O MPABUJIBHBIX MHOTOI'PAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.



Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHany, yrisl. Ilnomans
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIATb
OCHOBaHU, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOi mpu3Mel. [1nomans 6oxoBo
NOBEPXHOCTH U IIOBEPXHOCTH NPABWIBHOW NHMPAMMIBI, TEOpeMa O IUIOMIAIN
YCEUEHHOU TTUPAMU/IBI.

CummeTpuss B OPOCTPAHCTBE.  ODJIEMEHTBl  CUMMETPHHM  MPaBUIIbHBIX
MHOTOIpaHHUKOB. CHMMETpHUsT B MPaBUJIBHOM MHOTIOIPAHHHUKE: CHMMETpUS
MapajulelIenunesa, CUMMETpPUs IPABWIBHBIX NPHU3M, CUMMETPHUS IPABUIBHON
UPAMUJIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B MNPOCTPAHCTBE, HYJIEBOM BEKTOp, MJIMHA HEHYJEBOTO
BEKTOpPa, BEKTOPbI KOJUIMHEApHBIE, COHANPABIEHHBIE W  IPOTUBOMOJIOXKHO
HallpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOPAMHU: CIOKEHUE U
BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKUX BEKTOPOB, YMHOXKEHHE BEKTOPA Ha YUCIIO.
CpoiicTBa cioxkeHus1 BeKTOpoB. CBOMCTBAa YMHOXKEHHUsI BEKTOpa Ha 4yucio. [lonarue
KOMIUIaHapHble BEKTOpbl. lIpu3Hak kKommuianapHocTH TpEX BEKTOpPOB. IIpaBuiio
napajiesnienunena. lTeopemMa O pasyIoKEHUH BEKTOPA IO TPEM HEKOMIUIAHAPHBIM
BeKTOpaM. lIpsiMoyronpHass cucrteMa KOOpAMHAT B npocTpaHcTBe. KoopauHaTsl
BeKTOpa. CBf3p MEXJy KOOpAMHATaMU BEKTOpPAa M KOOpPAMHATAMH TOYEK. YTOII
Mexk 1y BeKTopamu. CKalnsipHOE NPOU3BEICHUE BEKTOPOB.

INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI



1) rpaxaaHckoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMUA OOYYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA, MPE/ICTABICHUE O MATEMATUUYECKUX
OCHOBaX (YHKIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TIPOUETYp
IpaKJaHCKOTro 0011ecTBa (BHIOOPHI, ONMPOCHI U IPYroe), YMEHUE B3aUMOJICHCTBOBATh
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C WX (PYHKITUSIMH U HAa3HAUYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW HUIACHTUYHOCTH, YBAKCHHS K
OPOLUIOMY M HACTOSIIEMY POCCHUHUCKONW MaTeMaTHK{, IIEHHOCTHOE OTHOIIECHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMaTUKOB M POCCUUCKOW MAaTeMaTHYE€CKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JIOCTHXKEHUH B JPYruX Haykax, TEXHOJIOTHSIX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHWE JYXOBHBIX IIEHHOCTEM pPOCCHUUCKOrOo Hapoja, cHopMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEJECHHUSA, CBS3aHHOTO C MPaKTHYECKUM
MIPUMEHEHUEM JIOCTHKEHHUI HAayKH U JIESITEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B TIOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUWE K MHpPY, BKIIOUYas HCTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1ay, PEIICHUI, pacCyJACHUN, BOCOPUUMYHUBOCTh K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnMTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSITh MAaTEMATUUYECKUE 3HAHUSI B MHTEpEcax
3I0POBOTO M O€30I1MacHOro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE TMUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUW M OTHAbIXA,
peryinspHas (Qusnueckas aKTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHHUE TMpHU
3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBLHOM AESATEIbHOCTHIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTH K TPYly, OCO3HAHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodeccuoHATbHOM JEeATEIBbHOCTH, CBA3aHHBIM C MaTEMaTUKOW U €€
NPUIOKEHUSIMUA, YMEHHUE COBEpIaTh OCO3HAHHBINM BbIOOp Oynaymied npodeccuu u
peann30BbIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTU4eCKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTHKECHUHU BCEH KU3HH,
FOTOBHOCTh K aAKTUBHOMY YYaCTHIO B  PEIICHUM TMPAKTUYECKUX  3ajad
MaTeMaTU4YECKOW HaMpaBJICHHOCTH;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYyJIbTYpbl, TOHWMAaHHUE  BIIUSHUS
COIIMAJIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOU
Cpelibl, 0OCO3HAaHUE I100aTBHOTO XapakTepa K0JIOrMUYeCKUX Mpo0ieM, OpueHTalus Ha



IPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU JIJIs PEIICHUs 3a7a4 B 00JIaCTH OKPY KaroIIeH
cpeibl, IJIAHUPOBAHME TOCTYNKOB M OLEHKA HMX BO3MOXHBIX MOCIEACTBUMN Jid
OKPYXarouen cpepl;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHUE MaTEMaTHIECKOM
HayK{ KakK c(epbl YEJTOBEUYECKON NEATEIbHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYMMOCTH
JUISl pa3BUTHSI LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMATHUKA UM MaTEeMaTUYeCKOM
KYJIbTYpOH KaK CPeJCTBOM IMO3HAHUS MHUPA, TOTOBHOCTb OCYIIIECTBIIATh IPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JEATCIbHOCTh MHANBUYAIBHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKM MAaTEMaTU4YECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY NOHATUAMHU, (POPMYJINPOBATH ONPECIICHUS
MOHSTUM, YCTaHABINBATh CYIIECTBEHHBI MPU3HAK KJIacCU(UKAIMU, OCHOBAHMS IS
000011IeHHS U CPAaBHEHHSI, KPUTEPUU ITPOBOJMMOTO aHAIN3A;

BOCIIPUHHUMATH, dopMynupoBaTb U IpPeOOpPa3OBBIBATH  CYXKACHHUS:
yTBEpAUTENbHBIE U OTPULIATENIbHbIC, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NMPOTUBOPEUUs B
(akTax, IOAaHHBIX, HAOMIOAEHUSX W YTBEPKICHUSX, MpelyiaraTb KpUTEpUU IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JeNiaTh  BBIBOJBI C MCHOJb30BAHUEM 3aKOHOB JIOTUKU, JAEIyKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIFOUEHUH 110 aHaJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKIECHUN
(mpsiMble ¥ OT MPOTHBHOTO), BHICTPAMBATh apTyMEHTAIMIO, PUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJbI;

BBIOWpATh Crmoco® pemieHuss ydeOHOM 3amadu  (CpaBHHBATh HECKOJIBKO
BAapHAHTOB PEIICHUs, BEIOMpPATh Haubojee MOAXOIAIMNUNA ¢ YIETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCJIENOBATENbCKUI HMHCTPYMEHT IO3HAHUS,
dbopmynrpoBaTh BOIIPOCHI, bukcupyromme MIPOTUBOPEUHE, npo0liemy,
YCTaHaBIIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH FMIIOTE3Y, APTYMEHTHUPOBATH CBOIO
NO3UINIO0, MHEHHE;



IPOBOAUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN IKCIIEPUMEHT, UCCIIEJOBAHUE 110
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYecKOro OO0ObeKTa, SBJICHHs, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OObEKTaMH, SBIICHUSIMU, POLIECCAMU;

CaMOCTOSITENIBHO (POPMYIMpPOBaTh OO0OOIIEHHS U BBIBOABI MO pe3yjibTaTaMm
OPOBEAEHHOIO  HAOJIIOJIEHUS,  MCCIEAOBAHUSA,  OLICHMBATh  JOCTOBEPHOCTh
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

[IPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE IIPOLIECCa, a TAKXKE BBIJIBUIaTh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISBJIAITh A€(PUUNUTBI MH(POpPMAIMU, JAHHBIX, HEOOXOIMMBIX JUIsl OTBETa Ha
BOITPOC U JUIsl pELICHUS 3a/1a4u;

BBIOMPATh MH(DOPMALMIO W3 HCTOYHUKOB PA3IHMYHBIX TUIIOB, aHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh UMHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IIPEICTABIICHNUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, NPEACTaBIATh €€ B PA3NIUYHBIX (PopMmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHUBATh HaJEKHOCTD uH(popManuu 1o CaMOCTOSITEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHBbIE Yy4eOHbIe JeHCTBUS

Oo0menue:

BOCIIPUHUMATh M (OPMYJIHUPOBATH CYXICHUS B COOTBETCTBHU C YCIIOBHSMHU U
IEJSIMU OOIIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PCHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS TI0 XOJy PpElIeHUus 3ajJayu,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJbTarT;

B XO7e¢ OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TEMBI,
poOJieMbl, pelaeMoi 3a/1aui, BRICKa3bIBaTh MJCH, HAIICJICHHBIC HA IMTOUCK PEIICHHUS,
COIIOCTABJISATh CBOM CYXKIEHHS C CYXICHUSIMU JAPYTMX YYaCTHUKOB JIMAJIOra,
OoOHapyXuBaTh pa3IU4YME U CXOJCTBO TMO3WUIMH, B KOPPEKTHON Qopme
dbopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YyJbTAaThl PEIICHUSI 3a/lauyd, HKCIEPUMEHTA, HCCIEI0BaHUS,
MPOEKTa, CAMOCTOATEIHLHO BHIOMpATh (opMaT BBICTYIUIGHUS C YYETOM 3a1ad
MIPE3CHTAIlUU U OCOOCHHOCTEH ayIUTOPUH.

PerynsiTuBHBIC YHMBeEpPCAJbHbIe Y4eOHbIe AeiCTBUA
Camoopranuzamnus:
COCTaBJISITh IUIAH, aJITOPUTM PEIICHHs 3aJayd, BHIOUpATh CIOCOO penieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HMH(OPMALIUH.



CaMOKOHTPO.JIb, S)MOLMOHAIbHBIH HHTEJJIEKT:

BJIJICTh HABBIKAMHU TIO3HABATEIHHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN W MBICIUTEIBHBIX IIPOIECCOB, WX pE3yJIbTAaTOB, BIANETh CIIOCOOaMH
CaMOMPOBEPKHU, CAMOKOHTPOJIS MPOIECcCa U Pe3ysibTaTa PelIeHUs] MaTeMaTu4eCcKon
3a/lauu;

MPEABUACTh TPYMAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEUICHUW 3aadH,
BHOCHUTH KOPPEKTUBBI B JICSITCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJEHHBIX OMMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTAaTa LEIU U YCIOBUSAM, OOBICHITH MPUYUHBI
JOCTHXKEHUSI WM HEJOCTIXKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTH OLIMOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIBHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUIYaTbHON
paboThI NP pPEIICHUH y4eOHBIX 3a]a4, TPUHUMATh 11eJTb COBMECTHOM JIEATEIbHOCTH,
IUTAaHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThl, pacmpeneisiTb BHIBI padoT,
JIOTOBAapUBAaThCA, OOCYXIaTh IPOLIECC M PE3yJbTaT padoThl, 0000IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNMIOBBIX (opMax padboThl (0OcCyxkaeHus, 0OMEH MHEHUH,
«MO3TOBBIE HITYPMbD» U MHBIE), BBITIOJIHATH CBOIO YaCTh PabOThI U KOOPJAUHUPOBATH
CBOM JICHCTBUSA C IPYTUMH YICHAMH KOMAaH/IbI, OIICHHBATh KA4eCTBO CBOETO BKJIAJA B
oOmuii  TPOAYKT MO  KpUTepwsM,  CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDI

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

e CBOOOJTHO OMEPUPOBATH OCHOBHBIMH TIOHSTHSMH CTEPEOMETPHH TPHU
pEIIeHNH 33129 U IPOBEJICHUH MaTeMaTHIECKIX PAcCyKICHUH;

e TIPUMEHITh AKCHOMBI CTEPEOMETPUU W CIEICTBUS W3 HHUX MPH PEUICHUH
reOMEeTPUUYECKUX 33/1a4;

e KJaccuuIUpPOBaTh B3aWMHOE pPACIHOJOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B POCTPAHCTRBE;

e CBOOOHO ONIEPUPOBATH MOHSATHSIMH, CBI3aHHBIMH C YTJIaMU B IPOCTPAHCTBE:
MEX1y NPSAMBIMHU B IPOCTPAHCTBE, MEXKAY MPSIMON U IMJIOCKOCTHIO;

e CBOOOJHO ONEpPUPOBATH MOHATUAMHU, CBSA3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOJHO pacmo3HaBaThb OCHOBHBIE€ BHABl MHOTOIPAaHHUKOB (IIpHU3Ma,
nupamMuaa, NpsSIMOYToJIbHBIN apalijiesnenunen, Kyo);

e KiIaccUpUIIUPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUSA [T
KIaccuukanuu;



CBOOOJIHO  OMEpUPOBaTh  MMOHSATUAMH, CBA3AHHBIMU C  CEUYCHHEM
MHOTOTPAaHHHUKOB IJIOCKOCTBIO;

BBITIOJIHATH NAPAJUIENIBHOE, [IEHTPAIBbHOE U OPTOTOHAIBHOE MMPOEKTUPOBAHUE
¢Guryp Ha MIOCKOCTb, BBIMIOJIHATh U300paKeHHs PUTYP HA TUIOCKOCTH;
CTPOUTH CEUYEHHS MHOTOIPAHHUKOB Pa3JIWYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHME YEPTEkKHU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISATH IJIONIAAN MOBEPXHOCTEH MHOTOIPAHHUKOB (MpU3Ma, TUpaMU/Ia),
r€OMETPUYECKUX TeJ ¢ TPUMEHEHUuEM (hopMyT;

CBOOOJTHO OTEPUPOBATH MOHATUSIMHU: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh
Y TUIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (DUTYPHI;
CBOOOJHO OMNEPUPOBATh MOHSATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pemarbh 3aJadyd  Ha J0Ka3aTeJbCTBO MAaTEMATHYECKHWX OTHOLIEHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEIMYUH, TPUMEHSSI U3BECTHBIE METOJIbI TIPU
pELICHUM MaTEeMaTUYECKUX 3aJad MOBBIIIEHHOTO M BBICOKOTO YpPOBHS
CJI0KHOCTHY,;

OPUMEHSATh  MPOCTEHIIME MPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CHCTEMBI IPH PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
W3BJIEKaTh, MPeoOpa3oBbIBAaTh M HMHTEPIPETUPOBATH HUHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PuUrypax, NpeACTaBICHHYIO Ha
yepTekax U pUCyHKax;

IPUMEHSTh MTOJYYEHHbIEC 3HAHUS HA NMPAKTUKE: CPABHUBATh U AaHAIU3UPOBATH
pEaIbHBIE CUTYAIIMU, NMPUMEHITh U3YUYEHHBIE MOHSATHUS B MPOILECCE MOMCKA
pelieHus MaTeMaTU4ecKu CPOopMyIUpOBaHHON MPOOJIEMBI, MOJEIUPOBATH
peanbHbIE CHUTYyallUM Ha SI3bIKE T'€OMETPUHM, HUCCIEN0BAaTh MOCTPOCHHBIE
MOJEJH C UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATHI U TEOpEM, ammapara
anreOppl, pemiarh MNPAKTUYECKUE 3a/layd, CBS3aHHBIE C HAXOXKICHUEM
reOMETPUYECKUX BEJIMYUUH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUHM Kak
COCTaBHOM yacTu (hyHIaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC
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MIPOCTPAHCTBE
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MIPOCTPAHCTBE
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25 2
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00o0011IeHE N
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3HAaHUM

OBIIEE KOJIMYECTBO

YACOB 10 102 9

[TPOI'PAMME




HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ Tema ypoka Kontposbubie IIpakTnueckue Aara tupposkic
Bcero u3yyeHusi o0pa3oBaTebHbIE
padoTbI padoThbI pecypenr

OcHOBHBIE TpaBUIIa H300paKEHUS Ha https://www.yaklass.ru
1 PHCYHKE TIOCKOCTH, MapalIeIbHbIX 1

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsTHS CTEpeOMETPHHM: TOYKa, IpsMasi, https://www.resh.edu.ru

IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBUIIa U300paKEHHS Ha PUCYHKE 1

TUIOCKOCTH, MapajlIeSIbHBIX MPSMBIX

(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS: TEpeceKarOUECs MIOCKOCTH, https://www.yaklass.ru
3 nepeceKaroIrecst mpsMasi v II0CKOCTb; 1

MOJYTIPOCTPAHCTBO

[MoHsTHSA: TIepeceKaroIIuecs IOCKOCTH, https://www.resh.edu.ru
4 nepeceKaroIrecst mpsMasi ¥ IIOCKOCTB; 1

MOJYTIPOCTPAHCTBO

MHoOTrorpaHHHKH, H300paXKeHUE https://www.yaklass.ru
5 MPOCTEUIIINUX TPOCTPAHCTBEHHBIX PUTYD, 1

HECYIIECTBYIOIUX 00BEKTOB

MHoTrorpaHHUKH, H300paXKeHNE https://www.resh.edu.ru
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD, 1

HECYIIECTBYIOIINX 0OHEKTOB
7 AKCHOMBI CTEPEOMETPHHU U TIEPBbIE 1 https://www.yaklass.ru
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CICACTBUA U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N3o0pakeHue ceueHnii mupaMu/ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH.
PackpamiBanue NOCTPOCHHBIX CCUYCHHUN
Pa3HBIMH [IBETaMU

N306paxkeHne ceyeHuit mupamMuibl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOISAT Yepe3 Ux
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamBanne noCTpOEHHBIX CEYEHUN
pa3HBIMU IIBETaMHU

N300pakeHne ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOSAT YEPE3 UX
pé6pa. N3o0paxkeHue nepeceueHust
ITOJIYYEHHBIX IJIOCKOCTEM.
PackpamBanne NocTpOEHHBIX CEYEHUI
pa3HbIMH LIBETaMU

N300pakeHue ceueHuil nmupaMusl, Kyoa
Y IPU3MBI, KOTOPBIE IPOXOAT Uepe3 ux
pé6pa. Nzo0paxkeHune nepeceueHust
MTOJTYYEHHBIX ITJIOCKOCTEM.

https://www.yaklass.ru

https://www.resh.edu.ru

https://www.yaklass.ru

https://www.resh.edu.ru

https://www.yaklass.ru

https://www.resh.edu.ru
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PackpammBanue NoCTpOCHHBIX CEYEHUN
pa3HBIMM LIBETaMU

14

15

Meroa cnefoB At MOCTPOSHUS CEUEHUM
Mertoa cnes0oB i TOCTPOSHUS

ceuenuii. CBOMCTBA MepeceUCHU I
MPSIMBIX U IJIOCKOCTEHN

https://www.yaklass.ru

https://www.resh.edu.ru

16

Meton cieqoB Uisl IOCTPOEHUS
ceuenuii. CBOMCTBA MEepeCceUCHUI
MPSIMBIX | IJIOCKOCTEH

https://www.yaklass.ru

17

[TocTpoenue ceveHuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTen(eI‘/’I " 3al1UCh HI1aroB
MOCTPOCHHS

https://www.resh.edu.ru

18

[TocTpoenue ceveHuii B mupamue, Kyoe
1o Tpém ToukaM Ha pédpax. Co3znanue
BBIHOCHBIX qepTen(eI‘/’I U 3al1UCh HIaroB
MMOCTPOCHHUS

https://www.yaklass.ru

19

20

21

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX LIepTe)KCI\/JI U 3aIIMCh 111aroB
MTOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alHCh I1aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

https://www.resh.edu.ru

https://www.yaklass.ru

https://www.yaklass.ru
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22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX 4epTekax. McTopus pa3BuTus
IJIAHUMETPUHU M CTEPEOMETPHH

https://www.resh.edu.ru

23

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

https://www.yaklass.ru

24

B3aumHoOe pacnosnoxeHue npsMbIxX B
npoctpancTBe. CKkpeluBaromuecs
npsMsble. [Ipu3Haky cKkpemuBaromuxcs
npsaMbIX. [lapamiensHble IpsIMBbIE B
IIPOCTPAHCTBE

https://www.yaklass.ru

25

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOW MPAMOM, IPOXOASIIEH Yepe3
TOYKY IPOCTPAHCTBA U HE JIE)KALIEH Ha
JaHHOM npsMoi. Jlemma o nepeceyenun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

https://www.resh.edu.ru

26

27

28

29

[TapamrensHOCTB Tpex MpsAMBbIX. Teopema
0 TpEX mapauIeNIbHBIX NpAMBIX. Teopema
0 CKPEIIMBAKOLIUXCS IPSIMBIX

[TapannenpsHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA ApaJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauenbHON IPOeKIUn

[MenTpanbHas npoekuus. YToiui ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXy NMPSMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aHHBIC C

https://www.yaklass.ru

https://www.resh.edu.ru

https://www.yaklass.ru

https://www.resh.edu.ru
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PaCIOJIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajLIeIbHOCTU IPSMON U IJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IJIOCKOCTH

https://www.yaklass.ru

31

FCOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHHUC
U JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajuIeIbHOCTHIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

https://www.resh.edu.ru

32

33

34

35

36

[TocTpoeHue ceueHus, MPOXOASAIIETO
4yepe3 JaHHYIO MPSIMYIO Ha YePTEeXE U
MapaJJIEABHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
JUIS TIOCTPOCHHUSI CEUCHHI KyOa U
napauienenumnena. CroncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX MJIOCKOCTEH

Teopema 0 mapajieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJALIEH Uuepe3 TOUKyY, HE
MIPUHAUIEKALTYIO0 JaHHOW IIIIOCKOCTH U
CIIEICTBUS U3 HEE

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O

napaJiliCJIbHOCTH NPAMBIX IEPCCCUCHUA
IIpHU IEPCCCUCHUH ABYX MapaJlJICJIbHBIX

https://www.yaklass.ru

https://www.yaklass.ru
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IIJIOCKOCTEN TpEThen

37

CaoiicTBa napaJuieIbHbIX MJIOCKOCTEH:
00 oTpe3kax mapauieIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKY MapauieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TJIOCKOCTSIMU

https://www.yaklass.ru

38

39

[ToBTopenue: Teopema I[udaropa na
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

https://www.resh.edu.ru

https://www.yaklass.ru

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunena

https://www.resh.edu.ru

41

42

43

Beruucnenue JUinH 0Tpe3KoB B KyOe U
IPSMOYTOJIBHOM Napajulesenunesie

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJIOCKOCTH

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU MIPAMON U
IIJIOCKOCTH

https://www.yaklass.ru

https://www.resh.edu.ru

https://www.yaklass.ru

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IIIOCKOCTH

https://www.resh.edu.ru

45

[InockocT U nepreHINKyIIpHbIE UM
MPSIMBIE B MHOTOI'PAaHHHUKAX

https://www.yaklass.ru
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46

[ImockoCTH M EPIIEHIUKYIIAPHBIE UM
IPSIMBIE B MHOTOI'PaHHHUKAX

https://www.resh.edu.ru

47

48

49

[lepnieHquKyIsAp ¥ HAKJIOHHASL.

[TocTpoeHue neprneHauKynsapa U3 TOYKU

Ha MPSMYIO
[lepnienuKynsap U HAKIOHHAS.

[TocTpoenue neprneHauKysapa u3 TOUYKU

Ha MPSMYIO
Teopema o TpEX NMeprneHaAuKyIIpax
(npsimast u oOpaTHas)

https://www.yaklass.ru

https://www.resh.edu.ru

https://www.yaklass.ru

50

Teopema 0 TpEX nepneHANKyIIpax
(mpsimast 1 oOpaTHast)

https://www.resh.edu.ru

51

52

VYroa MECKAY CKPCHIMBAOIIINMHACA
IpsAMBIMHA

[Touck neprneHaANKyISIPHBIX MPSMBIX C
MIOMOIIbIO EPHEHAUKYISIPHBIX
IJIOCKOCTEN

https://www.yaklass.ru

https://www.resh.edu.ru

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHUE

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceuenuit kyoa, Ipu3Msl,
IIPaBWJIBHOM NMUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CumMMeTpHs B MPOCTPAHCTBE
OTHOCHUTEIBHO IIockocTu. Ilnockoctu
CUMMETpPUI B MHOTOTpaHHHUKaX

https://www.yaklass.ru

https://www.resh.edu.ru

https://www.yaklass.ru

https://www.resh.edu.ru

57

[Ipu3Hak nepneHaANKyJIIPHOCTH IPSIMOU

https://www.yaklass.ru
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" INIOCKOCTH KaK CIICACTBUC CUMMCTPHUU

58

59

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
paccTosHUM OT TOYKU JI0 TIIOCKOCTH

https://www.resh.edu.ru

https://www.yaklass.ru

60

CriocoObl OIYCTUTH TEPIICHANKYIISPHI:
CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMO

https://www.resh.edu.ru

61

62

63

CaBur no HenapauienbHON NpSIMOH,
M3MEHEHUE PACCTOSHUN

KontponbHas padota "B3anmuoe
PacMoJIOKEHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

[ToBTOpEHME: Yyroy Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

https://www.yaklass.ru

https://www.resh.edu.ru

https://www.yaklass.ru

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
IIPOCTPAHCTBE

https://www.resh.edu.ru

65

I'eomerprueckne METObI BBIYUCICHUS
yIila MEXIy NPSMBIMHU B
MHOT'OTPaHHUKAX

https://www.yaklass.ru

66

67

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yria
[lepneHquKyIspHBIE IIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIAPHBIX
IJI0CKOCTEN

https://www.resh.edu.ru

https://www.yaklass.ru
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68

[Ipu3Hak nepneHANKYIIPHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
nepeceyeHus IByX MI0CKOCTel
MEPIEeHIUKYJIAPHBIX TPEThE! IIOCKOCTH

https://www.resh.edu.ru

69

[IpsimoyronbHbIN Napauieenunes; Kyo;
HU3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuleJienune1a

https://www.yaklass.ru

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a v CIeCTBUE U3 Hee

CTGPGOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC
3aJa4yu, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

HOBTOpeHI/IeZ CKPCHIUMBAOIIHUECCA
IIpsAMBIC, ITapaJUICIIbHBIC IIJIIOCKOCTH B
CTaHAAPTHBIX MHOI'OTPpaHHUKAX

https://www.resh.edu.ru

https://www.yaklass.ru

https://www.resh.edu.ru

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIUBAIOIUMUCS PSIMBIMU B
MIPOCTHIX CUTYAIUSIX

https://www.yaklass.ru

74

75

76

PaccrosiHue OT TOUKH J10 TIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrnenne paccTossHUN MEXKIY
CKPELIUBAIOILUMHUCS IPSIMBIMHU C
ITOMOIIBIO IEPIEHANKYIISIPHON
IJIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpeXTpaHHbIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U

https://www.resh.edu.ru

https://www.yaklass.ru

https://www.resh.edu.ru
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CHUHYCOB JUJIsl TPEXTPAHHOIO yIJIa

DneMeHTHI ChEePUIECKON TeOMETPHH:

https://www.yaklass.ru

77 1
reoJIe3NUEeCKIe JIMHIK Ha 3emiie
78 KonrpomnsHast pabora "Yrisl u 1 https://www.resh.edu.ru
paccrosaHus"
79 CucremaTtu3anys 3HaHUI 1 https://www.yaklass.ru
"MHOrorpaHHHK 1 €ro 3J1€MEHThI"
80 [Mupamuma. Buabl mupaMu. 1 https://www.resh.edu.ru
[IpaBunbHas nupamuia
81 [Tpusma. [IpsiMast 1 HaAKJIOHHAS TIPU3MBI. 1 https://www.yaklass.ru
[TpaBunbHas npu3ma
82 [Mpsimoii mapasenenume, 1 https://www.resh.edu.ru
NPSIMOYTOJIBHBIN TTApaJUIeIICHIe, KyO
83 Beimykiibie MHOTOrpanHuKkd. Teopema 1 https://www.yaklass.ru
Ditnepa
Beimykisie MHOrorpanHuku. Teopema https://www.resh.edu.ru
84 Olinepa. [IpaBunpHbIe 1 1
MOJTYTIPaBHIbHBIE MHOTOTPAHHUKH
85 KonTtpomnbHast pabota "MHOrOrpaHHHKH" 1 https://www.yaklass.ru
86 IToHsATHE BEKTOpa Ha MJIOCKOCTHU U B 1 https://www.resh.edu.ru
MPOCTPaHCTBE
87 CyMMa BEKTOpOB 1 https://www.yaklass.ru
38 PasHOCTb BEKTOPOB 1 https://www.resh.edu.ru
89 [MpaBuio napamienenunesa 1 https://www.yaklass.ru
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 hitps://www.resh.edu.ru
91 Pa3znoxxenue BekTopa 1o 6asucy Tpéx 1 https://www.yaklass.ru
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BEKTOPOB, HE JICKAIUX B OJHOU

TUIOCKOCTH
92 CRaTAPHOE POU3BEICHHE 1 https://www.resh.edu.ru
93 Brruncnenue yria Mexy BEKTOpaMu B 1 https://www.yaklass.ru
MPOCTPAHCTBE
94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 hitps://www.resh.edu.ru
95 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1 https://www.yaklass.ru
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://www.resh.edu.ru
97 IIpocreiiime 3a1aun ¢ BEKTOPaMH 1 https://www.yaklass.ru
98 O0001IeHNEe ¥ CHCTeMAaTH3alNs 3HAHUN 1 https://www.resh.edu.ru
99 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH 1 https://www.yaklass.ru
100 HToroBast KOHTpOJIbHAS paboTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O0o01IeHre U CHCTeMAaTH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2023-09-08T14:18:07+0500
	ЛАНГЕПАССКОЕ ГОРОДСКОЕ МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГИМНАЗИЯ №6"




